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Final Report: Results of the 2006 Investigation of Potential Contamination  
at the Former CCC/USDA Facility in Ramona, Kansas 

Executive Summary 

 The investigation reported here was conducted by the Commodity Credit Corporation of 

the U.S. Department of Agriculture (CCC/USDA) in 2006. The investigation addressed carbon 

tetrachloride contamination on the former CCC/USDA grain storage facility at Ramona, Kansas. 

The results clearly demonstrate that only minimal contamination is associated with the past use 

of carbon tetrachloride on the former CCC/USDA property. No soil contamination was detected 

at concentrations above Kansas Department of Health and Environment (KDHE) risk-based 

screening level (RBSL) Tier 2 standard of 200 µg/kg for the soil-to-groundwater protection 

pathway. Carbon tetrachloride concentrations in groundwater above the RBSL and maximum 

contaminant level (MCL) value of 5.0 µg/L were detected in only two samples, collected at 

adjacent locations on the southeast part of the property. The relatively low concentrations 

detected and the limited areal extent of the contamination demonstrate that no imminent threat 

exists on the former CCC/USDA property to warrant remediation. 

 The soil and groundwater contamination detected on the former CCC/USDA property is 

clearly separate from contamination detected at off-site locations. The carbon tetrachloride and 

chloroform contamination in groundwater (at concentrations above the RBSL and MCL value) 

associated with past activities on the former CCC/USDA property is contained within the 

property boundaries. Data collected independently by the KDHE in 2006 validate these findings 

and, furthermore, provide additional evidence that the sources identified on the Co-op property 

(west of the former CCC/USDA property) are separate from the comparatively minor results of 

past activities on the former CCC/USDA property. The KDHE concluded in its 2006 report that 

the sources are separate and that the Co-op is the principally responsible party for the carbon 

tetrachloride contamination detected during its 2006 investigation. 
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1  Introduction and Background Information 

The 2006 investigation of contaminant sources at Ramona, Kansas, described in this 
report, was implemented on behalf of the Commodity Credit Corporation of the U.S. Department 
of Agriculture (CCC/USDA) by the Environmental Science Division of Argonne National 
Laboratory. The investigation was conducted at the request of the Kansas Department of Health 
and Environment (KDHE). The request was made in a meeting attended by representatives of the 
KDHE, the CCC/USDA, and Argonne at Topeka, Kansas, on June 15-16, 2005. 

The CCC/USDA investigation was designed to (1) determine the source and extent of 
previously identified carbon tetrachloride contamination in groundwater and (2) generate 
sufficient data to support recommendations for future actions. The ultimate goal is assignment of 
No Further Action status to the Ramona site, in accordance with the Intergovernmental 
Agreement between the KDHE and the Farm Service Agency of the USDA. 

 
1.1  Investigation Goals 

 Five investigation goals were proposed in the site-specific Work Plan for the Ramona 
investigation (Argonne 2005). The Work Plan was approved by the KDHE on December 2, 2005 
(KDHE 2005a). The goals were as follows: 

1. Determine the subsurface contaminant conditions on the former CCC/USDA 
facility. 

2. Determine the horizontal and vertical extent of contamination associated with 
any potential source areas identified on the former CCC/USDA facility. 

3. Establish the current contaminant levels in groundwater samples from existing 
and newly installed monitoring wells. 

4. Verify the groundwater flow direction through initiation of long-term 
monitoring. 
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5. Investigate subsurface contaminant conditions on adjacent properties if data 
indicate that the contamination associated with the former CCC/USDA 
facility migrated off the property or if contamination from a source outside the 
property is migrating onto the former facility. 

 This report details and interprets the data collected during the CCC/USDA’s 2006 
investigation at Ramona. The investigation met the goals defined in the Work Plan.  

 
1.2  Background and Previous Investigations 

 
1.2.1  Background 

 Ramona, Kansas, is a small rural town with 94 residents (2000 Census). Located in the 
north-central portion of Marion County, Ramona is 104 mi southwest of Topeka, Kansas, in the 
SE 1/4 of Section 2, Township 17 South, Range 3 East (Figure 1.1). Grain storage has occurred 
over the years at multiple locations in Ramona, including the former CCC/USDA facility, the 
facility operated by the Tampa Cooperative Association (Co-op), and several privately owned 
locations along the east and south edges of Ramona (Figure 1.2). The Co-op operates on the 
Union Pacific Railroad right-of-way. 

From 1950 to 1966, the CCC/USDA operated a grain storage facility on property in the 
southeast part of Ramona. Appendix A contains property documentation. Figure 1.3 shows the 
former CCC/USDA property in 1963, when 21 grain bins were present. No structures remain on 
the property, and the land is currently used for agriculture purposes, specifically brome 
production. Figure 1.4 is an aerial photograph of the property in 2002. 

The principal water source for Ramona residents is the Marion County Rural Water 
District (RWD) #1. This water supply source became available in September 1995 under an 
emergency grant from the USDA Farmers Home Administration. The water is delivered to 
Ramona via a connection to the RWD #1 in Tampa, Kansas, about 5 mi southwest of Ramona. 
Before the connection to RWD #1 was established, all Ramona residents used private water 
wells for their drinking water supply.  
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The existing monitoring wells at Ramona are typically 38-53 ft deep. Exceptions are 
three wells installed by Argonne in 1994 to depths of 68, 84, and 83 ft BGL (below ground level; 
SB01, SB02, and SB04, respectively) (Figure 1.5). Monitoring wells SB04 and SB04A were 
plugged in 1997 at the request of the property owner. Private well depths are approximately 
40-100 ft BGL. Depth to groundwater is generally about 30-45 ft BGL. Historical static water 
level data indicate that groundwater flow is toward the northwest to west. 

 
1.2.2  Previous Investigations 

Environmental investigations at Ramona began in November 1988 in response to a 
citizen’s complaint to the KDHE about petroleum odors in a private drinking water well. At that 
time, the KDHE sampled one drinking water well (owned by A. Gonzalez). The carbon 
tetrachloride concentration in the groundwater sample from this well was 16.4 µg/L (KDHE 
1993). The maximum contaminant level (MCL) for carbon tetrachloride is 5.0 µg/L, as is the 
Kansas Tier 2 risk-based screening level (RBSL) (KDHE 2003). Analysis of the sample also 
indicated the presence of 1,2-dichloroethane (1,2-DCA) at 1.2 µg/L. 

The results of this initial sampling event prompted several investigations to determine the 
extent and source of the contaminants detected. To date, more than 300 groundwater samples 
have been collected from nearly 100 wells at Ramona. Nitrates and numerous volatile organic 
compounds (VOCs) have been detected in many wells. The most persistent compounds are those 
related to petroleum products, as well as carbon tetrachloride and nitrates.  

Shown in Figure 1.5 are the locations of previously sampled wells. Table 1.1 summarizes 
the history of work conducted at Ramona. A detailed discussion of the historical investigations 
was included in the Work Plan (Argonne 2005). The Work Plan also included construction 
details and water levels for existing private and monitoring wells (Table A.1 of Appendix A in 
Argonne [2005]) and complete historical analytical data for groundwater samples (Table A.2 of 
Appendix A in Argonne [2005]). 
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TABLE 1.1  History of work conducted at Ramona, Kansas. 

 
Date 

 

 
Description of Work 

 

 
Reference 

 
 
November 1988 

 
KDHE sampling of 1 private well (A. Gonzales, owner). In addition to carbon 
tetrachloride (16.4 µg/L), 1,2-DCA was detected (1.2 µg/L).  
 

 
KDHE 1993 

December 1988 
to January 1989 

KDHE sampling of 25 private wells. Carbon tetrachloride was detected in 
17 wells. Levels in 7 wells were above the MCL. The highest concentration 
detected was 45.5 µg/L in the Co-op well. 
 

KDHE 1993 

June 1992 EPA removal assessment, Phase 1, with sampling of 59 private wells. VOCs 
were detected in 43 wells. Carbon tetrachloride levels in 5 wells exceeded the 
MCL. The highest concentration was 188 µg/L in the Co-op well. 
 

KDHE 1993 

September 1992 EPA removal assessment, Phase 2, with 32 soil samples collected (including 
3 replicate samples). Only trace levels of carbon tetrachloride were detected 
near the CCC/USDA facility. Significantly higher levels were detected near the 
Co-op. The occurrence of uncontaminated samples between these properties 
suggested independent carbon tetrachloride sources.  
 

KDHE 1993 

October 1992 EPA removal assessment, Phase 3, with groundwater sampling and 
residential air sampling at 3 residences. Carbon tetrachloride was detected at 
a level below permissible exposure limit (PEL) in 2 homes; benzene was 
detected at a level above the PEL in 1 home. The KDHE Tank Section 
conducted soil gas sampling to investigate the benzene contamination. 
 

KDHE 1993 

January 1993 Removal action. EPA and KDHE supplied carbon filter units to 7 homes and 
bottled water to City Hall. The CCC/USDA assumed responsibility for 
maintenance of the filters and bottled water. 
 

KDHE 1993 

March 1993 KDHE preliminary assessment, naming the Co-op and the former CCC/USDA 
facility as likely sources of carbon tetrachloride contamination. Other sources 
identified include the former location of an underground storage tank system 
(for benzene) and general farming and feedlot practices (for nitrates). 
 

KDHE 1993 

June–August 
1994 

Argonne Expedited Site Characterization conducted for the CCC/USDA, with 
installation of 6 monitoring wells (SB01–SB05 and SB04A). Additional work 
was suspended because of denial of access to railroad property. 
 

Argonne 2001 

September 1995 Removal action. An emergency grant from the USDA Farmers Home 
Administration to the City of Ramona funded connection of most residences to 
the Marion County RWD #1 supply. 
 

E&E 1996 

April 1996 EPA preliminary assessment of previous data. No new data were generated. 
 

E&E 1996 

December 1996 
to August 1998 

KDHE CAS, Phase 1, with 21 private wells sampled. 
KDHE CAS, Phase 2, with soil and soil gas sampling and with groundwater 
samples collected from CCC/USDA wells and 5 private wells. 
KDHE CAS, Phase 3, with 2 additional monitoring wells installed. 
KDHE CAS, Phase 4, with sampling of new and existing monitoring wells. 
 

Tetra Tech 
1999a 
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TABLE 1.1  (Cont.) 

 
Date 

 

 
Description of Work 

 

 
Reference 

 
 
June 1999 

 
KDHE sampling of 6 monitoring wells and 11 private wells being used for 
drinking water supply. No carbon tetrachloride was detected in any private 
well. Two monitoring wells contained carbon tetrachloride (MW01 at 8.2 µg/L 
and SB03 at 7.5 µg/L). Groundwater flow was determined to be to the 
southeast; however, measurements were collected from ground surface, 
rather than the tops of casings. Wells completed in both the upper and lower 
aquifers were used to determine flow direction. 
 

 
Tetra Tech 
1999b 

April 2000 Initial event of KDHE long-term monitoring, with sampling of all monitoring 
wells. Two wells contained carbon tetrachloride (MW01 at 0.8 µg/L and SB03 
at 48.5 µg/L). Groundwater flow was found to be to the northwest.  
 

KDHE 2000 

April 2001 KDHE long-term monitoring. CCC/USDA wells were sampled, but KDHE wells 
were dry. Only SB03 showed carbon tetrachloride (16.4 µg/L). 
 

KDHE 2001 

February 2002 KDHE long-term monitoring for nitrates only. Only SB05 had enough water to 
sample. 
 

KDHE 2002 

May 2002 KDHE Tank Section sampling of the Jim Brunner private well and 13 wells 
installed in 2001–2002 as part of the federal Leaking Underground Storage 
Tank (LUST) program, with analysis for BTEX (benzene, toluene, 
ethylbenzene, and xylene) compounds and other petroleum-related 
compounds. 
 

Maxim, Inc., 
2003 

August 2002 KDHE Tank Section sampling of 13 monitoring wells for BTEX and other 
petroleum-related compounds.  
 

Maxim, Inc., 
2003 

February 2003 KDHE Tank Section sampling of 12 monitoring wells for BTEX and other 
petroleum-related compounds.  
 

Maxim, Inc., 
2003 

March 2003 KDHE long-term-monitoring sampling event. All wells were dry. Geotechnical 
Services, Inc., 
2004 
 

June 2003 KDHE Tank Section sampling of 12 wells installed in 2001–2002 as part of the 
LUST program. Three wells contained carbon tetrachloride (1.5 µg/L, 4.9 µg/L, 
9.2 µg/L). 
 

Maxim, Inc., 
2003 

February 2004 KDHE long-term monitoring, with sampling of CCC/USDA and KDHE wells. 
KDHE wells were dry. Only SB03 contained carbon tetrachloride (22 µg/L). 
 

Geotechnical 
Services, Inc., 
2004 
 

May 2004 KDHE Tank Section sampling of Brunner private well and 11 monitoring wells. 
Three monitoring wells contained carbon tetrachloride at 6.5 µg/L, 5.6 µg/L, 
and 1.1 µg/L. The Brunner well contained carbon tetrachloride at 0.56 µg/L.  
 

KDHE 2004 
 

October 2005 KDHE survey to determine the status of private wells. The results indicated 
that 5 of the 19 properties still used water for domestic purposes. 

KDHE 2005b 
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TABLE 1.1  (Cont.) 

 
Date 

 

 
Description of Work 

 

 
Reference 

 
 
January 2006 

 
KDHE investigation at the Tampa Co-op. Soil and groundwater samples were 
collected with Geoprobe direct-push technology and from existing wells. 
Sampling occurred in three areas: on the Tampa Co-op property (now owned 
by Agri Producers), east of the railroad track, and on the former CCC/USDA 
property. Analytical data indicated high concentrations of carbon tetrachloride 
on the Co-op (Agri Producers) property but only low to trace concentrations on 
the former CCC/USDA property. Samples collected between the Co-op (Agri 
Producers) property and the former CCC/USDA property showed no 
detectable levels of carbon tetrachloride. These results indicate a definitive 
separation of source areas.  
 

 
KDHE 2006 

November 2006 KDHE long-term monitoring, with sampling of two monitoring wells 
downgradient (northwest) and one private well upgradient of the potential 
contaminant source areas. Carbon tetrachloride was not detected in the 
groundwater samples. Nitrate was detected at concentrations below the MCL 
(10 mg/L) in the private well and the monitoring well farthest downgradient. 
The nitrate concentration in the monitoring well near the former Co-op (Agri 
Producers) fertilizer building exceeded the MCL by more than a factor of two. 
 

KDHE 2007 

January–April 
2007 

Consent Order executed by Agri Producers and KDHE, requiring Agri 
Producers to complete a Comprehensive Investigation/Corrective Action Study 
and a Corrective Action Plan/Corrective Action. KDHE received an 
investigation work plan from Agri Producers on March 23, 2007. KDHE 
responded to the work plan on April 18, 2007, and requested substantial 
revisions. No responses to KDHE’s requests have been submitted by Agri 
Producers. 
 

KDHE 2007 
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FIGURE 1.1  Location of Ramona, Kansas. 
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FIGURE 1.2  Locations of former grain storage facilities at Ramona. Source of photograph: USGS (1963). 
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FIGURE 1.3  Former CCC/USDA property in 1963, with 21 grain bins. Source of photograph: USGS (1963). 
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FIGURE 1.4  Former CCC/USDA property in 2002. Source of photograph: USGS (2002).
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FIGURE 1.5  Locations of previously sampled wells. Source of photograph: USGS (1991). 
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2  Investigative Methods 

The 2006 CCC/USDA investigation at Ramona was performed by using an iterative 
process of data collection, evaluation, and interpretation during field activities. This 
methodology ensured that the effort generated the data necessary to achieve the specific 
investigation goals identified in Section 1. 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 site-specific 
Work Plan (Argonne 2005) in response to data acquired during the field work. 

The primary data collected during the 2006 CCC/USDA investigation at the Ramona 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 selected locations. All locations investigated are shown in Figure 2.1. The activities at 
each location are summarized in Table 2.1.  

The initial task conducted at selected CPT locations was collection of 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 B. 

At three CPT locations, soil samples were collected at 4-ft intervals from the ground 
surface to bedrock (or to the top of the saturated zone at selected locations). Because of the slow 
recharge rate at many locations, the depth to the saturated zone was estimated on the basis of 
groundwater levels in nearby wells and data from electronic logs. In three boreholes (SB06, 
SB07, and SB10), soil samples were collected by using a 4-ft-long modified Macro-Core® soil 
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sampler that allowed for discrete and continuous sample collection at specified depths. 
Lithologic descriptions of soil cores are in Appendix B. 

Groundwater samples were collected from CPT boreholes and from permanent small 
piezometers installed during this investigation. Samples from CPT boreholes were collected at 
5-ft intervals from the static water level to bedrock. Targeted sampling depths were determined 
from the electronic logs and water level data for existing monitoring wells. 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 withdrawn completely, 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 goals. All temporary wells were subsequently plugged in accordance with KDHE 
regulations. 

The permanent piezometers were installed by using direct-push technology. Each well 
was installed by using the CPT to advance a 4.25-in.-diameter borehole to a depth of 20 ft BGL. 
From 20 ft BGL to total depth, a 3.25-in.-diameter borehole was advanced. Each well was cased 
with 1-in.-diameter, Schedule 40 PVC with 10 ft of 0.01-in. slotted screen at the bottom of the 
hole. Appropriate quantities of sand and grout were placed in the borehole annulus. 

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 VOCs, including carbon tetrachloride, chloroform, and 1,2-DCA. 

 
2.1 Methods to Determine the Subsurface Contaminant Conditions on the  
 Former CCC/USDA Facility 

 To document the contaminant conditions on the former CCC/USDA property, soil 
samples were collected from 3 CPT locations, and groundwater samples were collected from 12 
CPT locations and 5 newly installed piezometers (Figure 2.1). The Work Plan (Argonne 2005) 
also proposed sampling existing monitoring wells in the general investigation area. These wells 
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were not sampled, because the analytical data from the CPT locations indicated no off-site 
migration of carbon tetrachloride contamination at concentrations above the MCL and RBSL 
value of 5.0 µg/L. This change in the Work Plan was approved by the CCC/USDA and KDHE 
project managers.  

Before groundwater samples were collected, each piezometer was purged in accordance 
with procedures in the Master Work Plan (Argonne 2002). Samples were collected in laboratory-
approved containers, and the containers were sealed, placed on ice, and transported to the AGEM 
Laboratory for preparation and analysis for VOCs, including carbon tetrachloride, chloroform, 
and 1,2-DCA. 

The subsurface contaminant conditions were determined through interpretation of the soil 
and groundwater data collected during this investigation. 

 
2.2 Methods to Determine the Horizontal and Vertical Extent of Contamination 
 Associated with Any Potential Source Areas on the Former CCC/USDA  
 Facility 

The originally proposed scope of work to delineate the extent of contamination associated 
with potential source areas on the former CCC/USDA property included collection of soil and 
groundwater samples from select locations on the property and groundwater samples at locations 
adjacent to the property. The data collected from locations on the former CCC/USDA property 
indicated no off-site migration of carbon tetrachloride or chloroform at concentrations above the 
MCL or RBSL; therefore, the proposed off-site locations were not investigated. In addition, soil 
sampling was limited to a subset of the boreholes, because no contamination was detected in the 
initial boreholes. These changes in the scope of work were approved by the CCC/USDA and 
KDHE project managers. 

The horizontal and vertical extent of contamination was determined by collecting data 
from CPT boreholes (TI06-TI17) and piezometers (MW05-MW08) on the former CCC/USDA 
property, as well as from one CPT borehole (TI16) and one piezometer location (MW04) 
upgradient of the former facility. The locations investigated with the CPT and the permanent 
piezometers are shown in Figures 2.1 and 2.2. 
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2.3 Methods to Establish the Current Contaminant Levels in Groundwater  
 Samples from Existing and Newly Installed Monitoring Wells 

Field activities to determine current contaminant concentrations in groundwater involved 
the collection of groundwater samples from five newly installed piezometers (MW04, MW05, 
MW06, MW07, and MW08). Current contaminant conditions on the former CCC/USDA 
property were adequately delineated with the resulting data. 

No existing wells were sampled, because no contamination above the MCL or RBSL was 
observed at downgradient sample locations on the former CCC/USDA property. This 
modification to the Work Plan was approved by the CCC/USDA and KDHE project managers. 

 
2.4 Methods to Verify the Groundwater Flow Direction through Initiation of 
 Long-Term Monitoring 

During the 2006 investigation, groundwater levels in piezometers were recorded 
manually on July 20 and November 3, 2006. Levels were measured with an electronic meter to 
the nearest 0.01 ft from a surveyed reference point (the top of the casing). Static water levels 
measured on these dates, as well as on May 17, 2007, are in Table S1.1, Supplement 1. 
Supplement 1 and the other supplements are on a compact disc (CD) inside the back cover of this 
report. 

On July 20, 2006, Argonne placed data loggers in piezometers MW04, MW05, MW06, 
MW07, and MW08 (installed in 2006) and in wells SB02 and SB03 (installed in 1994 at 
locations shown in Figure 1.5). The data loggers have been recording water levels at 4-hr 
intervals. The complete set of water levels recorded by the data loggers from July 2006 to May 
2007 is in Supplement 1, Table S1.2. Precipitation data for this period are in Supplement 1, 
Table S1.3. 

Maps depicting groundwater gradients developed from the data logger records are 
discussed in Section 4.1.  
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The objective to investigate subsurface contaminant conditions on adjacent properties 
was not pursued, because soil and groundwater data collected at downgradient sampling points 
during the 2006 investigation indicated no off-site migration of carbon tetrachloride or 
chloroform at concentrations above the MCL or RBSL. This modification to the Work Plan was 
approved by the CCC/USDA and KDHE project managers. 

2.5 Methods to Investigate Subsurface Contaminant Conditions on Adjacent  
 Properties 
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TABLE 2.1  Field activities during the investigation at Ramona. 

            
  Water   Soil       
 Number of Sampling Dry Number of Sampling Number of Grain Size  CPT   
 Water Interval Intervala Soil Interval Grain Size Sampling Lithology Sensor Well Water 
Location Samples (ft BGL) (ft BGL) Samples (ft BGL) Samples Interval Log Log Installedb Levels 
                        

            
Cone penetrometer locations         
TI06 4 48-75 42-47 18 3-68.5 – – x x   
TI07 6 44-85.5 37-42 20 2-77 4 37.1-63.4 x x   
TI08 4 41-70 – – – – –  x   
TI09 4 46-70 40-45 – – – –  x   
TI10 5 46-78.66 40-45 19 2-53 – – x x MW07  
TI11 4 40-70 46-51 – – – –  x   
TI12 4 45-70 – – – – –  x MW06  
TI13 5 40-68.75 – – – – –     
TI14 4 55-87 – – – – –     
TI15 6 51-81.4 45-50 – – – –     
TI16 4 58-81.5 46-56 – – – –   MW04  
TI17 2 48.8-62 – – – – –  x MW05  
            
Cone penetrometer piezometers         
MW04 1 45-55 – – – – –   Yes x 
MW05 1 45-55 – – – – –   Yes x 
MW06 1 45-55 – – – – –   Yes x 
MW07 1 45-55 – – – – –   Yes x 
MW08 1 45-55 – – – – –   Yes x 
            
Previously existing locations         
SB02           x 
SB03           x 
            
 
a Groundwater sampling was attempted, but the interval was dry. 
 
b The indicated monitoring well was installed at the vertical-profile CPT sampling location. Well MW08 was installed between CPT locations 

TI08 and TI13. 
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FIGURE 2.1  Locations investigated by the CCC/USDA in 2006. Source of photograph: USGS (1963). 
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FIGURE 2.2  Locations of permanent piezometers installed by the CCC/USDA in 2006. Source of photograph: USGS (1963). 
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3  Field and Laboratory Data 

 This section presents the field and laboratory data generated during the Ramona 
investigation. The methods and procedures followed in collecting the data are described in detail 
in the Master Work Plan (Argonne 2002) and in Section 2 of the present document. A detailed 
interpretation of the data is in Section 4. 

 
3.1  Cone Penetrometer Sensor Data 

The CPT was used to collect tip and sleeve electronic sensor data in eight boreholes (TI06, 
TI07, TI08, TI09, TI10, TI11, TI12, and TI17) (Figure 2.1). The electronic logs are in 
Appendix B. All investigated locations were on the former CCC/USDA property. 

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 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 
one tool for evaluating subsurface lithology. 

The electronic sensor data collected during the Ramona investigation did not indicate 
significant or distinct zones of sand or gravel. This observation was supported by the soil cores 
collected from select boreholes. Electronic data were collected from the ground surface to 
refusal, which occurred at approximately 61-78.66 ft below ground level (BGL). 

 
3.2  Piezometer Construction 

The CPT was used to install permanent piezometers MW04, MW05, MW06, MW07, and 
MW08 (Figure 2.2). The construction diagrams and Kansas water well completion registrations 
(WWC-5 records) for these wells are in Appendix C. Wells were constructed in accordance with 
KDHE regulations. 
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3.3  Coordinates Survey Data 

The subsurface soil and groundwater sampling locations were surveyed by Schwab-
Eaton, P.A., Manhattan, Kansas, to provide horizontal and vertical control for stratigraphy 
correlation and water level monitoring. Coordinates survey data are in Appendix D, Table D.1. A 
metal pin driven into the ground at each soil boring location was surveyed, and each piezometer 
was surveyed from the top of the casing.  

 
3.4  Analytical Data for Subsurface Soil Samples 

Discrete subsurface soil samples were collected at three CPT locations (TI06, TI07, and 
TI10; Figure 2.1) on the former CCC/USDA property, at approximately 4-ft intervals in each 
borehole. The shallowest sample collected was at a depth of 2 ft BGL (TI07), and the deepest 
was at 77 ft BGL (also in TI07). The primary purpose was to investigate potential source areas 
and migration pathways for carbon tetrachloride. Soil boring locations were chosen, in 
consultation with the KDHE, on the basis of analytical data from past investigations, as well as a 
review of areas where grain handling or chemical storage is thought to have occurred on the 
former CCC/USDA property. 

On the former CCC/USDA property, 57 soil samples were collected in vertical profiles at 
boreholes TI06, TI07, and TI10. The samples were prepared and analyzed for VOCs by using 
U.S. Environmental Protection Agency (EPA) Methods 5030B and 8260B. Complete analytical 
results for VOCs in soil samples are in Table 3.1.  

Detectable concentrations of carbon tetrachloride and chloroform in soils were found 
only in borehole TI10 (Table 3.1). Carbon tetrachloride was detected at or above the AGEM 
Laboratory method quantitation limit of 10 µg/kg in three soil samples. Trace levels (below the 
quantitation limit) were also detected in three samples. Chloroform was detected in four soil 
samples collected at TI10, at trace concentrations below the AGEM method quantitation limit. 
Neither methylene chloride nor 1,2-DCA was found in any soil sample collected on the former 
CCC/USDA property. The carbon tetrachloride and chloroform distributions in soil are 
illustrated in Figure 3.1 and Figure 3.2, respectively. 
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3.5  Groundwater Analytical Data 

A total of 57 groundwater samples were collected. Of these, 52 were from 12 CPT 
boreholes (TI06-TI17), and 5 were from newly installed piezometers (MW04-MW08). 
Groundwater samples were collected from the CPT boreholes in vertical profiles, at discrete 
depths between 40 ft BGL and 87 ft BGL. The results of field measurements made during 
sampling are in Table S2.1 in Supplement 2 (on CD).  

The primary reasons for collecting groundwater samples from the newly installed 
piezometers were to determine the extent of contamination in groundwater at the former 
CCC/USDA property and to establish groundwater monitoring points. Groundwater samples 
were collected at CPT locations to investigate potential source areas and migration pathways for 
the carbon tetrachloride contamination.  

Locations for groundwater sampling with the CPT were selected, in consultation with the 
KDHE, on the basis of analytical data from past investigations and a review of areas where grain 
handling was thought to have occurred on the former CCC/USDA property. Analytical data from 
the CPT boreholes were used to determine piezometer placement. Piezometer MW04 was 
installed southeast of the former CCC/USDA property (Figure 2.2) to identify potential off-site 
sources of contamination that could potentially migrate onto the site. Piezometer MW07 was 
positioned adjacent to the CPT borehole (TI10) that showed the highest carbon tetrachloride 
concentration, and piezometers MW05, MW06, and MW08 were positioned at downgradient 
locations. Piezometer MW05 was placed adjacent to the former location of MW01. Well 
MW01was plugged during the 2006 investigation, because it historically had been dry. The well 
plugging record (WWC-5P record) submitted to KDHE is in Appendix C. 

On the former CCC/USDA property, 48 groundwater samples were collected from 11 
CPT boreholes (TI06-TI15 and TI17), at depths from 40 ft to 87 ft BGL (Table 3.2). At one off-
site CPT borehole location (TI16), upgradient from the former CCC/USDA property, 4 
groundwater samples were collected. Five additional groundwater samples were collected from 
newly installed piezometers MW04-MW08. All groundwater samples were analyzed for VOCs 
by using EPA Method 524.2.  

Complete results for VOCs in groundwater samples are in Table 3.2. Figure 3.3 shows 
the groundwater sampling locations and the maximum carbon tetrachloride concentration 
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detected in groundwater at each location. Figure 3.4 is an analogous map showing maximum 
chloroform concentrations in groundwater. 

Carbon tetrachloride was detected at or above the AGEM Laboratory method quantitation 
limit of 1.0 µg/L in 15 groundwater samples from CPT locations TI06, TI09, TI10, TI12, TI13, 
TI14, and TI17, as well as from wells MW06 and MW07 (Table 3.2 and Figure 3.3). In addition, 
trace levels of carbon tetrachloride (below the method quantitation limit) were detected in 
20 groundwater samples from CPT locations TI06, TI07, TI09, TI10, TI11, TI12, TI13, TI14, 
TI15, and TI17 and from wells MW05 and MW08. Concentrations in only two groundwater 
samples exceeded the MCL and RBSL value of 5.0 µg/L for carbon tetrachloride. These samples 
were collected from TI10 at 46-51 ft BGL (23 µg/L) and from MW07 at 45-55 ft BGL 
(6.3 µg/L). 

Chloroform was detected at or above the method quantitation limit in 8 groundwater 
samples from CPT locations TI07, TI10, and TI12 and from wells MW06 and MW07. 
Chloroform was detected at trace levels in 18 samples from CPT locations TI06, TI08, TI09, 
TI10, TI11, TI12, TI13, TI14, and TI17 and from well MW05. All of the chloroform 
concentrations were below the MCL and RBSL value of 80 µg/L for this compound.  

No VOCs were detected in groundwater samples collected at upgradient locations TI16 
and MW04. Neither methylene chloride nor 1,2-DCA was found in any groundwater sample 
collected during this investigation. 

 
3.6  Groundwater Flow Direction and Depth Data 

The groundwater gradient in the general investigation area has historically been toward 
the northwest to west. During the 2006 investigation, groundwater levels in piezometers were 
recorded manually with an electronic meter on July 20 and November 3, 2006. Static water 
levels measured on these dates, as well as on May 17, 2007, are in Table S1.1, Supplement 1 (on 
CD).  

On July 20, 2006, Argonne placed data loggers in new piezometers MW04-MW08 and in 
previously existing wells SB02 and SB03. The data loggers have been recording water levels at 
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4-hr intervals. The complete set of water levels recorded by the data loggers from July 2006 to 
May 2007 is in Supplement 1, Table S1.2. 

Maps depicting groundwater gradients developed from the data logger records are 
included in Section 4.1.  

 
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 for the Ramona investigation (Argonne 2005). A detailed QA/QC report 
addressing activities related to sample collection, handling, and analysis is in Supplement 3 (on 
CD).  

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. 
Chain-of-custody documents are in Supplement 4 (on CD). 

• All samples were received with custody seals intact and at the appropriate 
preservation conditions. All samples were analyzed within the required 
holding times. Carbon tetrachloride and chloroform were not detected in 
laboratory method blanks.  

• 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. 

• As an indicator of cross-contamination, 16 trip blanks were prepared and 
included in containers of soil or water samples shipped for organic analyses. 
Carbon tetrachloride was not detected in trip blanks shipped with samples for 
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VOCs analyses; however, trace levels of chloroform were detected in 3 trip 
blanks shipped with water samples. 

• One field blank was collected to represent water used during equipment 
decontamination. Carbon tetrachloride was not detected in the field blank; 
however, a trace concentration of chloroform was detected.  

• Eight equipment rinsates were collected to monitor decontamination 
procedures for the reusable sampling equipment. Carbon tetrachloride was not 
detected in the rinsate samples, indicating that cross-contamination of 
groundwater samples did not occur during sample collection. The trace 
concentrations of chloroform detected in 3 rinsate samples are consistent with 
the concentration of chloroform present in the water used for 
decontamination.  

• 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. The data from the AGEM Laboratory are acceptable for 
quantitative determination of contaminant distribution.  

• 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 66 groundwater samples  and 
replicates analyzed at the AGEM Laboratory, 9 (13.6%) were also analyzed 
with CLP methodology by 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. 
Outside laboratory data are in Supplement 4 (on CD). 
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• The analyses of soil samples at the AGEM Laboratory with EPA 
Method 8260B were verified by a second laboratory (Severn-Trent 
Laboratories, Inc., Colchester, Vermont) with the same analytical method. Of 
the 57 soil samples analyzed at the AGEM Laboratory, 6 (10.5%) were also 
analyzed by Severn-Trent. Agreement was good over the range of 
contaminant concentrations detected. Soil samples analyzed at the AGEM 
Laboratory with no detection of VOCs were analyzed by Severn-Trent with 
similar results. Outside laboratory data are in Supplement 4 (on CD). 

 
3.8  Waste Characterization, Handling, and Disposal 

 The piezometers produced only a small volume of water (1.68 gal total for all wells). The 
highest carbon tetrachloride concentration detected was 6.3 µg/L, in a sample from MW07. A 
total of 0.24 gal was purged from this well. A decision was made in the field to discharge this 
small quantity of wastewater on-site. This was contrary to procedures in the Master Work Plan 
(Argonne 2002). To ensure this does not occur in the future, a meeting was held with all field 
staff. The proper procedures for handling and disposing of wastewater were discussed. The 
discussion emphasized that all quantities of wastewater must be contained and properly tested 
before a disposal method can be determined. The oversight was brought to the attention of the 
KDHE project manager, who noted the issue, the limited volume of water released, and the low 
level of contamination in that water. The KDHE project manager acknowledged Argonne’s 
assurance that this incident will not be repeated. 

 
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 indicated by the analytical data are as follows: 

• Carbon tetrachloride was detected above the AGEM Laboratory method 
quantitation limit of 1.0 µg/L in 15 of the 57 groundwater samples collected.  

• Trace concentrations (below the AGEM Laboratory method quantitation limit) 
of carbon tetrachloride were detected in 20 groundwater samples, and 22 
samples showed no detectable concentrations. 
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• Carbon tetrachloride was detected at or above the MCL and RBSL value of 
5.0 µg/L in two groundwater samples (23 µg/L at 46-51 ft BGL, boring TI10, 
and 6.3 µg/L at 45-55 ft BGL, piezometer MW07). Both locations are near the 
southeast corner of the former CCC/USDA property. Piezometer MW07 was 
completed adjacent to the TI10 location. 

• Carbon tetrachloride was detected at or above the AGEM Laboratory method 
quantitation limit of 10 µg/kg in 3 of the 57 soil samples collected (at 1 of the 
3 locations sampled) on the former CCC/USDA property. The highest carbon 
tetrachloride level in soil occurred at TI10 (14 µg/kg at 39.5 ft BGL), in the 
southeast part of the property. None of the concentrations exceeded the RBSL 
of 200 µg/kg for the soil-to-groundwater protection pathway. 

• Chloroform was detected at or above the AGEM Laboratory method 
quantitation limit of 1.0 µg/L in 8 of the 57 groundwater samples collected. 
The highest concentration detected was 4.6 µg/L at 50-55 ft BGL, at borehole 
TI12. None of the concentrations exceed the MCL and RBSL value of 
80 µg/L. 

• Trace concentrations (below the AGEM Laboratory method quantitation limit) 
of chloroform were detected in 18 groundwater samples, and 31 samples 
showed no detectable concentrations. 

• Chloroform was detected in 4 soil samples at concentrations below the AGEM 
Laboratory method quantitation limit of 10 µg/kg. All other soil samples 
showed no detectable concentration of chloroform. 

• Neither 1,2-dichloroethane nor methylene chloride was detected in soil or 
groundwater samples collected on or adjacent to the former CCC/USDA 
property. 
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TABLE 3.1  Analytical results for volatile organic compounds in vertical-profile soil samples 
collected during the 2006 investigation at Ramona, Kansas. 

        
    Concentration (μg/kg) 
        
  Depth Sample Carbon  Methylene 1,2-Dichloro-
Location Sample (ft BGL) Date Tetrachloride Chloroform Chloride ethane 
              

        
TI06 RATI06-S-21286 3 6/21/06 NDa ND ND ND 
TI06 RATI06-S-21287 7 6/21/06 ND ND ND ND 
TI06 RATI06-S-21288 11 6/21/06 ND ND ND ND 
TI06 RATI06-S-21289 13.5 6/21/06 ND ND ND ND 
TI06 RATI06-S-21290 18 6/21/06 ND ND ND ND 
TI06 RATI06-S-21291 22.5 6/21/06 ND ND ND ND 
TI06 RATI06-S-21292 26.5 6/21/06 ND ND ND ND 
TI06 RATI06-S-21293 30.5 6/21/06 ND ND ND ND 
TI06 RATI06-S-21295 33 6/22/06 ND ND ND ND 
TI06 RATI06-S-21296 37 6/22/06 ND ND ND ND 
TI06 RATI06-S-21297 42 6/22/06 ND ND ND ND 
TI06 RATI06-S-21298 45.5 6/22/06 ND ND ND ND 
TI06 RATI06-S-21299 49 6/22/06 ND ND ND ND 
TI06 RATI06-S-21300 53.5 6/22/06 ND ND ND ND 
TI06 RATI06-S-21301 56.25 6/22/06 ND ND ND ND 
TI06 RATI06-S-21302 61.5 6/23/06 ND ND ND ND 
TI06 RATI06-S-21303 65 6/23/06 ND ND ND ND 
TI06 RATI06-S-21304 68.5 6/23/06 ND ND ND ND 
        
TI07 RATI07-S-21308 2 6/22/06 ND ND ND ND 
TI07 RATI07-S-21309 6 6/22/06 ND ND ND ND 
TI07 RATI07-S-21310 9.25 6/22/06 ND ND ND ND 
TI07 RATI07-S-21311 14.5 6/22/06 ND ND ND ND 
TI07 RATI07-S-21312 16.75 6/22/06 ND ND ND ND 
TI07 RATI07-S-21313 21.25 6/22/06 ND ND ND ND 
TI07 RATI07-S-21314 25 6/22/06 ND ND ND ND 
TI07 RATI07-S-21328 29.5 6/22/06 ND ND ND ND 
TI07 RATI07-S-21329 33 6/22/06 ND ND ND ND 
TI07 RATI07-S-21330 37 6/22/06 ND ND ND ND 
TI07 RATI07-S-21331 41.25 6/22/06 ND ND ND ND 
TI07 RATI07-S-21332 45 6/22/06 ND ND ND ND 
TI07 RATI07-S-21333 50 6/22/06 ND ND ND ND 
TI07 RATI07-S-21334 52.75 6/22/06 ND ND ND ND 
TI07 RATI07-S-21335 57 6/22/06 ND ND ND ND 
TI07 RATI07-S-21336 61.5 6/23/06 ND ND ND ND 
TI07 RATI07-S-21337 64.5 6/23/06 ND ND ND ND 
TI07 RATI07-S-21338 69.5 6/23/06 ND ND ND ND 
TI07 RATI07-S-21339 74 6/23/06 ND ND ND ND 
TI07 RATI07-S-21340 77 6/23/06 ND ND ND ND 
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TABLE 3.1  (Cont.)  

        
    Concentration (μg/kg) 
        
  Depth Sample Carbon  Methylene 1,2-Dichloro- 
Location Sample (ft BGL) Date Tetrachloride Chloroform Chloride ethane 
               

        
TI10 RATI10-S-21431 2 7/6/06 ND ND ND ND 
TI10 RATI10-S-21432 4 7/6/06 ND ND ND ND 
TI10 RATI10-S-21433 5.3 7/6/06 ND ND ND ND 
TI10 RATI10-S-21434 6.4 7/6/06 ND ND ND ND 
TI10 RATI10-S-21435 11.5 7/6/06 ND ND ND ND 
TI10 RATI10-S-21436 13 7/6/06 ND ND ND ND 
TI10 RATI10-S-21437 15 7/6/06 ND 2.9 Jb ND ND 
TI10 RATI10-S-21438 17 7/6/06 ND ND ND ND 
TI10 RATI10-S-21440 22.5 7/6/06 ND 2.8 J ND ND 
TI10 RATI10-S-21441 25 7/6/06 ND ND ND ND 
TI10 RATI10-S-21442 30 7/6/06 13 3.3 J ND ND 
TI10 RATI10-S-21443 35 7/6/06 6.3 J ND ND ND 
TI10 RATI10-S-21444 39.5 7/6/06 14 3.6 J ND ND 
TI10 RATI10-S-21460 42 7/7/06 12 ND ND ND 
TI10 RATI10-S-21461 45.5 7/7/06 8.3 J ND ND ND 
TI10 RATI10-S-21462 46.5 7/7/06 5.6 J ND ND ND 
TI10 RATI10-S-21463 49 7/7/06 ND ND ND ND 
TI10 RATI10-S-21464 50.5 7/7/06 ND ND ND ND 
TI10 RATI10-S-21465 53 7/7/06 ND ND ND ND 
        
 
a ND, contaminant not detected at the instrument detection limit of 1.0 μg/kg. 
 
b Qualifier J indicates an estimated concentration below the method quantitation limit of 10 μg/kg. 
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TABLE 3.2  Analytical results for volatile organic compounds in groundwater samples collected 
during the 2006 investigation at Ramona, Kansas. 

        
    Concentration (μg/L) 
        
  Depth Sample Carbon  Methylene 1,2-Dichloro-
Location Sample (ft BGL) Date Tetrachloride Chloroform Chloride ethane 
               
 
Vertical-profile sampling 

      

        
TI06 RATI06-W-21389 48–53 6/26/06 3.2 0.9 Ja NDb ND 
TI06 RATI06-W-21398 54–59 6/26/06 0.3 J 0.2 J ND ND 
TI06 RATI06-W-21362 64–69 6/25/06 ND ND ND ND 
TI06 RATI06-W-21346 70–75 6/23/06 ND ND ND ND 
        
TI07 RATI07-W-21363 44–49 6/25/06 0.3 J 1.4 ND ND 
TI07 RATI07-W-21400 51–56 6/26/06 0.3 J 1.1 ND ND 
TI07 RATI07-W-21356 58–63 6/23/06 ND ND ND ND 
TI07 RATI07-W-21344 64–69 6/23/06 ND ND ND ND 
TI07 RATI07-W-21357 72–77 6/24/06 0.3 J ND ND ND 
TI07 RATI07-W-21306 80.5–85.5 6/21/06 ND ND ND ND 
        
TI08 RATI08-W-21397 41–46 6/26/06 ND 0.9 J ND ND 
TI08 RATI08-W-21391 46–51 6/26/06 ND 0.2 J ND ND 
TI08 RATI08-W-21383 58–63 6/29/06 ND ND ND ND 
TI08 RATI08-W-21359 65–70 6/25/06 ND ND ND ND 
        
TI09 RATI09-W-21388 46–51 6/26/06 2.5 0.7 J ND ND 
TI09 RATI09-W-21399 51–56 6/26/06 0.7 J 0.4 J ND ND 
TI09 RATI09-W-21409 58–63 6/28/06 2.4 0.4 J ND ND 
TI09 RATI09-W-21411 65–70 6/28/06 1.1 0.3 J ND ND 
        
TI10 RATI10-W-21364 46–51 6/25/06 23 2.0 ND ND 
TI10 RATI10-W-21370 51–56 6/26/06 1.4 0.2 J ND ND 
TI10 RATI10-W-21387 58–63 6/26/06 0.2 J ND ND ND 
TI10 RATI10-W-21376 64.8–69.8 6/27/06 0.2 J 0.5 J ND ND 
TI10 RATI10-W-21393 73.66–78.66 6/26/06 ND ND ND ND 
        
TI11 RATI11-W-21386 40–45 6/26/06 ND 0.2 J ND ND 
TI11 RATI11-W-21396 51–56 6/26/06 0.4 J ND ND ND 
TI11 RATI11-W-21361 59–64 6/25/06 ND ND ND ND 
TI11 RATI11-W-21358 65–70 6/24/06 ND ND ND ND 
        
TI12 RATI12-W-21384 45–50 6/29/06 4.7 1.2 ND ND 
TI12 RATI12-W-21378 50–55 6/28/06 4.7 4.6 ND ND 
TI12 RATI12-W-21407 60–65 6/28/06 0.7 J 0.2 J ND ND 
TI12 RATI12-W-21406 65–70 6/27/06 1.3 1.0 ND ND 
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    Concentration (μg/L) 
        
  Depth Sample Carbon  Methylene 1,2-Dichloro-
Location Sample (ft BGL) Date Tetrachloride Chloroform Chloride ethane 
               
 
Vertical-profile sampling (cont.) 

     

        
TI13 RATI13-W-21412 40–45 6/28/06 3.0 0.6 J ND ND 
TI13 RATI13-W-21417 45–50 6/29/06 3.4 0.6 J ND ND 
TI13 RATI13-W-21415 50–55 6/28/06 0.3 J 0.1 J ND ND 
TI13 RATI13-W-21413 56–61 6/28/06 0.2 J ND ND ND 
TI13 RATI13-W-21395 63.75–68.75 6/27/06 ND ND ND ND 
        
TI14 RATI14-W-21414 55–60 6/28/06 0.7 J ND ND ND 
TI14 RATI14-W-21402 65–70 6/27/06 1.6 0.3 J ND ND 
TI14 RATI14-W-21403 75–80 6/26/06 0.3 J ND ND ND 
TI14 RATI14-W-21401 82–87 6/26/06 0.3 J ND ND ND 
        
TI15 RATI15-W-21427 51–56 6/30/06 0.8 J ND ND ND 
TI15 RATI15-W-21424 56–61 6/29/06 0.2 J ND ND ND 
TI15 RATI15-W-21422 61–66 6/29/06 0.3 J ND ND ND 
TI15 RATI15-W-21416 66–71 6/29/06 ND ND ND ND 
TI15 RATI15-W-21380 71–76 6/29/06 ND ND ND ND 
TI15 RATI15-W-21410 76.4–81.4 6/28/06 ND ND ND ND 
        
TI16 RATI16-W-21428 58–63 6/30/06 ND ND ND ND 
TI16 RATI16-W-21426 65–70 6/29/06 ND ND ND ND 
TI16 RATI16-W-21425 70–75 6/29/06 ND ND ND ND 
TI16 RATI16-W-21423 76.5–81.5 6/29/06 ND ND ND ND 
        
TI17 RATI17-W-21456 48.8–53.8 7/6/06 2.1 0.6 J ND ND 
TI17 RATI17-W-21458 57–62 7/7/06 0.4 J ND ND ND 
        
Piezometer sampling       
        
MW04c RATI16-W-21449 45–55 7/13/06 ND ND ND ND 
MW05d RATI17-W-21450 45–55 7/13/06 0.9 J 0.3 J ND ND 
MW06 RATI18-W-21452 45–55 7/13/06 1.8 1.1 ND ND 
MW07 RATI19-W-21453 45–55 7/13/06 6.3 1.6 ND ND 
MW08 RATI20-W-21451 45–55 7/13/06 0.7 J ND ND ND 
        
 
a Qualifier J indicates an estimated concentration below the method quantitation limit of 1.0 μg/L. 
 
b ND, contaminant not detected at the instrument detection limit of 0.1 μg/L. 
 
c Piezometer MW04 was installed at the TI16 location. 
 
d Piezometer MW05 was installed at the TI17 location. 

TABLE 3.2  (Cont.) 
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FIGURE 3.1  Maximum concentrations of carbon tetrachloride detected in soil samples collected on the former CCC/USDA property in 2006. 
Source of photograph: USGS (1963). 

 



  
 

Results of 2006 Investigation at Ram
ona, K

ansas
3-14

Version 00, 06/21/07 

St. L
ou

is 
Sou

thw
es

ter
n R

ail
roa

d

1st St.

Side S
t.

F St.

E St.

D
 St.

1s
t S

t.

2nd St.

Former
CCC/USDA

Facility

TI07
TI06

TI10
3.6 J

ND
ND

Feet

0 125 250

1963 Aerial

Maximum chloroform 
concentration (µg/kg)

Not detected

Soil sample location

3.6

ND

J Below quantitation limit (10 µg/kg).

2006 CCC/USDA Investigation

 
FIGURE 3.2  Maximum concentrations of chloroform detected in soil samples collected on the former CCC/USDA property in 2006. Source of 
photograph: USGS (1963). 
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FIGURE 3.3  Maximum concentrations of carbon tetrachloride detected in groundwater samples collected on and upgradient from the former 
CCC/USDA property in 2006. Source of photograph: USGS (1963). 
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FIGURE 3.4  Maximum concentrations of chloroform detected in groundwater samples collected on and upgradient from the former CCC/USDA 
property in 2006. Source of photograph: USGS (1963). 
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4  Data Interpretation 

The primary purpose of the 2006 investigation at Ramona was to investigate potential 
source areas and determine the extent of previously identified carbon tetrachloride contamination 
in groundwater. The results of the investigation are interpreted below.  

 
4.1  Geologic and Hydrogeologic Conditions on the Former CCC/USDA Facility 

Ramona lies in the Flint Hills physiographic province, which is noted for its steep east-
facing escarpments (Schoewe 1949). Surface soils generally consist of silty clay loam underlain 
by shale of the Permian Wellington Formation. 

The site lithology was identified through the collection of core samples from boreholes 
T06, TI07, and TI10. Detailed descriptions of the cores are in Appendix B. The predominant 
lithology consisted of silty clay to clayey silt with minor zones of silty clay with sand or gravel. 
Also observed at some depths were inclusions of calcite crystals that often showed vuggular 
porosity. No significant zones of sand or gravel were observed at any location on the former 
CCC/USDA property. 

No zone that would indicate a potentially confining layer or a zone of lower permeability 
was encountered in any borehole until total depth was reached, at 62 -87 ft BGL. Total depth was 
indicated by refusal of the CPT to continue penetrating through the subsurface during probing 
activities. The depth to CPT refusal increased along the southern and eastern parts of the former 
CCC/USDA property, at TI06, TI07, TI10, TI14, and TI15 (locations shown in Figure 2.1; 
depths shown in Table 3.2). Refusal was encountered at these locations at depths ranging from 
75 ft to 87 ft BGL. Along the northern and western parts of the property, the CPT refusal depth 
ranged from 62 ft BGL at TI17 to 70 ft BGL at TI11. Borehole TI17 is near the northwest corner 
of the former CCC/USDA property, and TI11 is nearby. The observed depth differentials could 
indicate potential migration pathways in the subsurface. 

Data collected during this investigation indicate the presence of only one aquifer, at 
approximately 40-87 ft BGL. Vertical-profile groundwater samples were collected at 5-ft 
intervals throughout this zone. Core samples collected at selected locations to a depth of 77 ft 
BGL showed no indication of a confining layer or consolidated zone that would indicate the 
presence of separate aquifers. 
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The piezometers installed on the former CCC/USDA facility were screened at 45-55 ft 
BGL, in the only zone that exhibited carbon tetrachloride concentrations above the MCL and 
RBSL value of 5.0 µg/L. This zone produced minimal quantities of water in all piezometers. 
Groundwater depths varied across the site, ranging between approximately 46.5 ft and 52.5 ft 
BGL. Groundwater measured by hand in the new piezometers on July 20 and November 3, 2006, 
was consistently deepest at MW04 and shallowest at MW05 (Table S1.1 in Supplement 1, on 
CD). Measurements in the piezometers and monitoring wells indicate a north to northeasterly 
groundwater flow direction.  

Figures 4.1 and 4.2 show four potentiometric surface maps with interpreted flow 
directions on July 20, September 1, October 15, and November 1, 2006. Historically, the 
groundwater flow direction measured in monitoring wells installed northwest of the former 
CCC/USDA property has indicated a northwesterly trend. These wells are across the railroad 
tracks and may be influenced by the creek that intersects the western part of Ramona 
(Figure 1.5).  

 
4.2  Subsurface Contaminant Conditions on the Former CCC/USDA Facility 

The methods described in Section 2 were used to collect soil samples from 3 CPT 
boreholes and groundwater samples from 12 CPT boreholes and 5 newly installed piezometers. 

Soil samples from only one location (TI10) on the former CCC/USDA property 
contained low concentrations of carbon tetrachloride and trace levels of chloroform in the vadose 
zone (Figures 3.1 and 3.2). The soil samples containing detectable concentrations of carbon 
tetrachloride were collected immediately above the saturated zone, at depths ranging from 30 ft 
to 46.5 ft BGL. Trace levels of chloroform were detected at depths as shallow as 15 ft BGL. The 
highest concentration of carbon tetrachloride was 14 µg/kg at 39.5 ft BGL in borehole TI10; this 
concentration does not exceed the RBSL of 200 µg/kg established by the KDHE for the soil-to-
groundwater protection pathway. These low concentrations in soil do not account for the 
observed groundwater impacts at higher concentrations. Therefore, the results of the 2006 
investigation at Ramona do not support identification of subsurface soil on the former 
CCC/USDA property as an ongoing significant source for contamination. 
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The analytical data for groundwater samples collected from the CPT boreholes and 
piezometers indicate that the carbon tetrachloride and chloroform contamination in groundwater 
(at concentrations above the MCL and RBSL value of 5.0 µg/L) is confined to the upper part of 
the aquifer in a small area on the former CCC/USDA property. Figure 4.3 shows the isolated 
carbon tetrachloride plume interpreted to lie entirely on the former CCC/USDA property. The 
deeper part of the aquifer (55 ft BGL to CPT refusal at 87 ft BGL) showed no contaminant 
concentrations above the MCL and RBSL value of 5.0 µg/L. 

Figure 3.3 shows the highest concentrations of carbon tetrachloride detected in 
groundwater at each location. The highest carbon tetrachloride concentration detected in the 
groundwater at any sampling location was 23 µg/L (46-51 ft BGL) at locationTI10, in the 
southeast corner of the property. A sample from piezometer MW07, installed adjacent to this 
location, contained carbon tetrachloride at 6.3 µg/L at 45-55 ft BGL. Samples from all other 
locations showed concentrations ranging from below the AGEM Laboratory method detection 
limit (1.0 µg/L) to 4.7 µg/L.  

Figure 3.4 shows the highest concentrations of chloroform detected in groundwater at 
each location. Trace to low concentrations of chloroform were detected at locations throughout 
the investigation area; however, none of the detected concentrations exceeded the RBSL of 
80 µg/L.  

The analytical results for groundwater samples indicate that the contaminant plume 
related to the former CCC/USDA property is minor and that the full extent of contamination 
associated with CCC/USDA activities is limited to the area within the property boundaries. 

A previous investigation conducted by the KDHE generated similar results (KDHE 
2006). In 2006, the KDHE collected groundwater samples at two direct-push locations on the 
former CCC/USDA property: SB-08 (in the southeastern part of the property, near the 
CCC/USDA 2006 locations TI10 and MW07) and location SB-07 (in the northeastern corner of 
the site, slightly north of the CCC/USDA 2006 location TI12). Figure 4.4 shows the lateral 
extent of the contaminant plume, as interpreted by the KDHE from the results for these two 
locations. The KDHE results were as follows: 

• Carbon tetrachloride was detected at 5.8 µg/L in a sample collected at 
47.5-52.5 ft BGL at the southeastern location (SB-08). Only a limited amount 
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of water (40 mL) was available at SB08 for analysis. The static water level 
was reported to be 52.25 ft BGL, and total depth was 52.5 ft BGL.  

• No carbon tetrachloride was detected in a sample collected at 53-58 ft BGL at 
the northeastern location (SB-07).  

• Only one of six groundwater samples collected at six direct-push locations 
along the east side of the railroad tracks, between the former CCC/USDA 
property and the Co-op property, contained a trace concentration of carbon 
tetrachloride (0.67 µg/L at SB-03; Figure 4.4). This sample also contained 
trace to low concentrations of several petroleum-related compounds. Similar 
analytical results were obtained for several sampling locations on the Co-op 
property. None of the petroleum-related compounds were detected on the 
former CCC/USDA property. This finding would support a separation of 
source areas.  

The data collected during both the 2006 CCC/USDA investigation and the 2006 KDHE 
investigation demonstrate that contamination associated with past activities on the former 
CCC/USDA property is limited to a small area and is distinct from contamination detected on the 
Co-op property or at other locations west of the railroad tracks. The KDHE concluded in its 2006 
report (KDHE 2006, page 10) that the contamination detected on the former CCC/USDA 
property appeared to be separate from the source areas identified on the Co-op property (west of 
the railroad tracks). The KDHE further concluded that a near-surface source area had been 
identified on the Co-op property and stated (KDHE 2006, pages 9 and 10), “It appears the 
principal source of carbon tetrachloride contamination in Ramona results from historical 
operations associated with the Co-op property.” 

 



Results of 2005 Investigation at Ramona, Kansas 4-5 
Version 00, 06/21/07 

Former
CCC/USDA

Facility

1388.22

1386.83

1388.59

1388.82

1388.81

1388

1387

TI17/
MW05

TI11

TI07

TI15

TI06

TI10 MW07

TI16/MW04

TI14

TI13

MW06

TI09

Feet

0 125 250

1963 Aerial

Groundwater flow direction

Groundwater elevation
(contour interval, 1 ft)

2006 targeted investigation CPT 
vertical-profile sampling location

2006 monitoring well

13
87

MW08

TI12
TI08

September 1, 2006

Former
CCC/USDA

Facility

1389.18

1389.59

1390.03

1388
1388.50

1389

1389.50
1390

1387.59
1389.55TI17/

MW05

TI11

TI07

TI15

TI06

TI10 MW07

TI16/MW04

TI14

TI13

TI12

MW08
MW06TI08

TI09

Feet

0 125 250

1963 Aerial

Groundwater flow direction

Groundwater elevation
(contour interval, 0.5 ft)

2006 targeted investigation CPT 
vertical-profile sampling location

2006 monitoring well

13
88

July 20, 2006

 
FIGURE 4.1  Potentiometric surface at Ramona, as interpreted from water level measurements made on 
July 20, 2006 (top), and September 1, 2006 (bottom). Source of photograph: USGS (1963). 
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FIGURE 4.2  Potentiometric surface at Ramona, as interpreted from water level measurements made on 
October 15, 2006 (top), and November 1, 2006 (bottom). Source of photograph: USGS (1963). 
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FIGURE 4.3  Interpreted lateral distribution of carbon tetrachloride in groundwater on the former CCC/USDA property at Ramona, based on 
results of the CCC/USDA investigation in 2006. Source of photograph: USGS (1963). 
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***

*  Mobile laboratory results.
**  Well installed by CCC/USDA.
***  Color modified by Argonne from original report
 for greater contrast.

 
FIGURE 4.4  Interpreted lateral distribution of carbon tetrachloride in groundwater in the wider area at 
Ramona, based on results of the KDHE investigation in 2006. Source: KDHE (2006).
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5  Conclusions and Recommendations 

5.1  Conclusions 

The analytical data collected on the former CCC/USDA property during the 2006 
investigation at Ramona support the following conclusions: 

• No ongoing soil source of carbon tetrachloride contamination is present on 
the former CCC/USDA property. Soil samples from only one borehole (TI10) 
contained detectable concentrations of carbon tetrachloride or chloroform. 
None of the detected concentrations exceeded the RBSL of 200 µg/kg for the 
soil-to-groundwater protection pathway. The trace to low concentrations 
detected were below the concentrations detected in the shallow groundwater 
sample collected at this same location. The low level of soil contamination 
detected in the vadose zone at this location is not expected to cause higher 
concentrations in the groundwater. Therefore, the soil is not an ongoing 
significant source of contamination. 

• The levels of carbon tetrachloride contamination detected in groundwater on 
the former CCC/USDA property are relatively low and are limited vertically 
and laterally, and they do not present a current threat, nor are they expected 
to pose a long-term threat. The highest carbon tetrachloride concentrations 
identified in groundwater during the investigation were 23 µg/L at 46-51 ft 
BGL at boring TI10 and 6.3 µg/L at 45-55 ft BGL in well MW07. The extent 
of the source area at these locations was defined by analytical data collected at 
downgradient and cross gradient locations TI07, TI08, TI09, TI15, TI16, and 
TI17. The highest carbon tetrachloride concentration detected at these 
locations was 2.5 µg/L. Carbon tetrachloride and chloroform levels detected 
in groundwater samples from all of these locations were below the MCL and 
the RBSL values of 5.0 µg/L and 80 µg/L, respectively. These results indicate 
that the full vertical and lateral extent of the contamination has been identified 
and that the concentrations do not present a current threat that would warrant 
remediation. Furthermore, investigation in the deeper part of the aquifer 
(below 55 ft BGL) is not warranted, because contamination was not detected 
at concentrations above the MCL or RBSL from 55 ft BGL to CPT refusal (at 
62-87 ft BGL). 
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• Groundwater contamination detected on the former CCC/USDA property is 
separate from contamination detected at off-site locations. Groundwater 
contamination at concentrations above the MCL and RBSL value of 5.0 µg/L 
was detected in only two groundwater samples (from TI10 and MW07) 
collected on the former CCC/USDA property. The extent of carbon 
tetrachloride and chloroform contamination (at concentrations above the MCL 
and RBSL) associated with past activities on the former CCC/USDA property 
is confined to the area within the property boundaries. Data collected by the 
KDHE in 2006 validate these findings and provide additional evidence that 
the sources identified on the Co-op property are separate from any past 
activities on the former CCC/USDA property. The KDHE concluded that the 
Co-op was the principally responsible party for the carbon tetrachloride 
contamination detected during its 2006 investigation. 

• The detection of chloroform indicates that natural degradation of carbon 
tetrachloride is occurring. Chloroform was detected in both soil and 
groundwater samples at various depths. 

• Groundwater depth data collected beneath the former CCC/USDA property 
(east of the railroad tracks) during the investigation indicate that flow is 
toward the north to northeast. Water levels measured continuously in the 
newly installed monitoring wells (MW04-MW08) over a period of many 
months consistently indicate this direction. In contrast, historical data 
collected at locations west of the former CCC/USDA property (west of the 
railroad tracks) indicate a northwesterly flow direction in that area. The flow 
direction measured west of the tracks may be affected by a stream that cuts 
through the west side of Ramona. 

• One aquifer was identified during investigation activities. During the 2006 
CCC/USDA investigation, groundwater was encountered continuously 
throughout the stratigraphic column on the former CCC/USDA property, at 
depths from 40 ft to 87 ft BGL. No potentially confining layers or zones of 
lower permeability were encountered above depths of 62-87 ft BGL. These 
two factors indicate that only one aquifer is present to the total depths 
investigated. 
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• Ramona residents have access to a public water supply source. In September 
1995, residents were provided with access to Marion County RWD #1 by the 
USDA Farmers Home Administration agency.  

 
5.2  Recommendations 

The following recommendations are based on the interpretation of analytical data 
collected during this investigation and observations made during field activities. 

• Soil contamination detected on the former CCC/USDA property does not 
require remediation. Carbon tetrachloride concentrations detected in soils 
collected from the vadose zone on the former CCC/USDA property did not 
exceed the RBSL of 200 µg/kg for the soil-to-groundwater protection 
pathway; therefore, no remediation of soils is required or recommended.  

• Groundwater contamination detected on the former CCC/USDA property 
does not require remediation. Carbon tetrachloride contamination in 
groundwater (at concentrations above the RBSL and MCL value of 5.0 µg/L) 
is confined to a small area on the southeast corner of the former CCC/USDA 
property. The low concentrations detected do not warrant remediation, and 
therefore none is recommended.  

• Groundwater monitoring program. The only action recommended at the 
Ramona site is twice yearly monitoring for two years to support 
reclassification of the site to No further Action status, in accordance with the 
Intergovernmental Agreement between the KDHE and the Farm Service 
Agency of the USDA. 
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CLAY AND SILT: Very dark gray (10 YR), stiff, roots throughout, color becomes lighter with
depth, noncalcareous.

CLAY AND SILT: Dark grayish brown (10YR), stiff, roots, noncalcareous.

CLAY AND SILT: Dense, stiff, mottled in upper 1.5 ft., light olive brown (2.5Y), iron staining,
becoming darker with depth, olive brown (2.5Y), noncalcareous.

CLAY AND SILT: Sharp color change, increase in silt content with depth, olive yellow
(2.5Y), abundant iron staining throughout the upper 0.5 ft., color is lighter with depth, pale
yellow (2.5Y), trace fine sand, calcareous, very silty.

NO RECOVERY

CLAY AND SILT: Iron staining along partings, pale yellow (2.5Y), stiff to platy in parts, thin
layers of silt, poorly cemented, gray (2.5Y), slightly calcareous, calcite crystals along thin
partings at 17 ft., stiff to crumbly texture, occasional laminations.

CLAY AND SILT: Pale yellow (2.5Y), iron staining, stiff, dense, becoming crumbly with
depth, some mottling evident (light gray (2.5Y)) and pale yellow (2.5Y), calcareous in parts.

CLAY AND SILT: Lighter color than above, sharp color change, pale yellow (2.5Y),
laminations present, trace iron bands, calcareous, stiff, calcite crystals along some partings.

CLAY AND SILT: Darker than above, pale yellow (2.5Y), iron stained throughout, dense,
stiff, calcareous.

NO RECOVERY

CLAY AND SILT: Pale yellow (2.5Y), very silty, laminations present, iron staining, some
platy structures, calcareous.

CLAY AND SILT: Lighter color than above, very hard, pale yellow (2.5Y), evidence of
secondary porosity, slightly calcareous.
NO RECOVERY
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CLAY AND SILT: Pale yellow (2.5Y) with bands of iron oxide, stiff, calcareous.

NO RECOVERY

CLAY AND SILT: Pale yellow (2.5Y), some calcite crystals, gray (2.5Y) mottling, calcareous,
color becomes lighter with depth, white (2.5Y) from 42.75-43 ft., calcareous.

NO RECOVERY

CLAY AND SILT: Pale yellow (5Y), crumbly texture, trace iron staining, noncalcareous.

CLAY AND SILT: Stiff, dense, pale yellow (2.5Y), color is lighter than above, iron staining,
white calcareous inclusions from 46-47 ft.

NO RECOVERY

CLAY AND SILT: Olive gray (5Y), becoming stiffer with depth, white (2.5Y) with gray (2.5Y)
bands from 49-49.5 ft., very silty, calcareous.

NO RECOVERY

CLAY AND SILT: White (2.5Y) to gray (2.5Y) with depth, crumbly texture, very silty,
calcareous, calcite crystals from 54.5-55 ft., very silty in upper zone (52-54 ft.).

NO RECOVERY

CLAY AND SILT: Sharp color change, pale yellow (2.5Y), calcite crystals, calcareous, stiff,
iron staining along partings.

NO RECOVERY

CLAY AND SILT: Light gray (2.5Y), stiff, calcareous, white (2.5Y) at 62 ft. with calcite
crystals along partings.

SILT WITH CLAY: Pale yellow (2.5Y), trace very fine sand, noncalcareous, iron staining.

NO RECOVERY
SILT WITH CLAY: White (2.5Y)-light gray (2.5Y), stiff, calcareous.

SILT WITH CLAY: Pale yellow (2.5Y), stiff, very fine sand, calcareous, trace iron staining.
NO RECOVERY

CLAY AND SILT: Pale yellow (2.5Y), stiff, calcareous.

CLAY: With weathered shale fragments, gray to grayish brown (2.5Y) with iron along
partings, friable matrix is calcareous, shale is noncalcareous.
NO RECOVERY

CLAY AND SILT: Very silty, cemented at 76 ft., white (2.5Y), wet, calcareous.
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CLAY, SILTY: Slightly silty, with abundant root fragments, primarily in the upper foot of the
section; slightly damp, hard, dark grayish brown (10YR), non-calcareous.

CLAY, SILTY: Very silty, non-calcareous, damp, nonplastic; silt is coarse in part, minor
occurance iron oxide nodules, minute and scattered throughout; sharp and abrupt color
change to light brownish gray (10YR).

CLAY, SILTY: Very silty, damp, dense, hard, non-calcareous; very coarse grained generally
with selective oxidation associated with the coarse grain fraction; pin point porosity
throughout, slight mottling, very dark grayish brown (10YR).

SILT, CLAYEY: Gradational contact; damp, very fine silt, oxidized throughout; iron oxide
veining throughout, highly calcareous, light yellowish brown (10YR).

CLAY, SILTY: Slightly damp to dry, pinpoint porosity throughout, highly calcareous, marked
reduction in iron oxide presence, crumbly texture, platey structure, very pale brown (10YR).

CLAY, SILTY: Less silty than described above, dense, hard, non plastic; selectively
oxidized, and that oxidation is associated with the siltier areas; non to slightly calcareous,
damp, light yellowish brown (2.5Y).
CLAY, SILTY: Damp, platey structure, silty throughout, with minor evidence of selective
oxidation, light brownish gray (2.5Y), highly calcareous.

CLAY, SILTY: Very silty; coarse silt to very fine sand; selectively, very highly oxidized with
iron oxide veining and small nodules present throughout; fractured and mottled in
appearance, ranging from light yellowish brown (2.5Y), to light olive brown (2.5Y), in the
more oxidized areas, slightly calcareous.
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Ramona, KS

Lorraine LaFreniere

1436.572 ft.

85.5 ft. BGL

ND
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CLAY, SILTY: Very fine silt; damp, minute iron oxide nodules are less abundant - a minor
fraction; calcareous, white (2.5Y).
CLAY, SILTY: To clayey silt; variable lithology in this unit, oxidized throughout, damp to dry,
variable clay content, color generally light yellowish brown (2.5Y).

SILT, CLAYEY: Thin interval, damp, generally fine grained, light olive brown (2.5Y), slightly
to non-calcareous.
SILT, CLAYEY: Very fine silt, damp, dense, very porous, non to slightly calcareous, pale
yellow (2.5Y).

NO RECOVERY

CLAY, SILTY: Platey texture, broken structure thoughout, generally silty, calcareous with
zones of highly calcareous material in the silt areas, pale yellow (2.5Y), damp to dry.

CLAY, SILTY: Variably silty, slightly calcareous, damp, generally porous, light yellowish
brown (2.5Y).

SILT, CLAYEY: Porous, very fine grained, damp, calcareous, pale yellow (2.5Y).

CLAY, SILTY: Platey structure, damp to dry, minor evidence of iron oxide nodules, slow
calcareous reaction, light yellowish brown (2.5Y).

CLAY, SILTY: Higher degree of oxidation than above (just slightly), becoming siltier with
depth, damp, light olive brown (2.5Y), non-calcareous.

SILT, CLAYEY: Very clayey to clayey, very silty; oxidized, very fine grained, generally non
calcareous; evidence of horizontal laminae, generally undisturbed; slight color variations
and silt content define the laminae, coarse silt zone at the base of the unit; yellow (2.5Y).
NO RECOVERY

CLAY, SILTY: Platy structure; silt, coarse, porous; some evidence of iron oxide; light
yellowish brown (2.5Y); highly calcareous, dry.

CLAY, SILTY: Fine silt, dense, hard, non plastic, damp; slow calcareous reaction, light gray
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CLAY, SILTY: Fine silt, dense, hard, non plastic, damp; slow calcareous reaction, light gray
(2.5Y).

NO RECOVERY

CLAY, SILTY: Fine silt, dense, hard, non plastic, damp; slow calcareous reaction; light gray
(2.5Y).
SILT, CLAYEY: Oxidized fine silt, damp, slightly calcareous, pale yellow (2.5Y).

SILT, CLAYEY: Oxidized, damp, very faint laminae; layers of white (2.5Y), highly
calcareous, cemented cross cutting laminae, and a highly calcareous matrix of silt and clay;
pale yellow (2.5Y).
NO RECOVERY

CLAY, SILTY: Very silty, platy structure, pale yellow (2.5Y), variable silt content, porous
noncalcareous, damp.

CLAY, SILTY: Wet clay, silty, slightly oxidized, highly calcareous, porous, iron oxide nodules
(minute) are throughout; pale yellow (2.5Y); grain size analysis taken from this unit.
SILT, CLAYEY: Damp, slow calcareous reaction, pale yellow (2.5Y).

CLAY, SILTY: Damp, dense, hard, becoming siltier with depth, to a highly porous coarse silt
with clay, oxidized throughout, pale yellow (2.5Y).
NO RECOVERY

CLAY, SILTY: Dense and hard, damp, pale yellow (2.5Y), calcareous.

CLAY, SILTY: Coarse silt, oxidized selectively throughout, porous, damp, pale yellow
(2.5Y), with platy structure throughout.

CLAY, SILTY: Slightly silty, dense, hard, damp, trace of oxidation, light yellowish brown
(2.5Y), slow calcareous reaction.

CLAY, SILTY: Damp, with marked increase in silt content from the underlying unit, iron
oxide, very selectively oxidized; highly calcareous.

NO RECOVERY

CLAY, SILTY: Dense and hard, damp, pale yellow (2.5Y), calcareous.
CLAY, SILTY: Coarse to fine silt, oxidized, evidence of calcium carbonate cementation,
damp, highly calcareous, platy to crumbly in texture; porous, pale yellow (2.5Y).
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damp, highly calcareous, platy to crumbly in texture; porous, pale yellow (2.5Y).

CLAY, SILTY: Generally fine, dense, hard, damp, pale yellow (2.5Y), slow calcareous
reaction.
CLAY, SILTY: Light in weight for the sample, porous; highly calcareous, white (2.5Y).

NO RECOVERY

CLAY, SILTY: Slightly silty, dense, hard, highly calcareous, damp, pale yellow (2.5Y).

CLAY, SILTY: Damp, selectively oxidized, platy structure, porous, slightly calcareous, light
yellowish brown (2.5Y).

CLAY, SILTY: Slightly silty, dense, hard, nonplastic, damp, calcareous, light yellowish brown
(2.5Y).

CLAY, SILTY: Faintly laminated, selectively oxidized, along lamilar planes associated with
siltier units, iron oxide nodules, minute in size, calcareous only in oxidized silt laminae;
matrix is non-calcareous; light gray (2.5Y).
NO RECOVERY

CLAY, SILTY: Interspersed with silt incusions; matrix clays are dense and hard, grayish
brown (2.5Y), the silts are oxidized light yellowish brown (2.5Y), highly calcareous, matrix
clays are non-calcareous.
CLAY, SILTY: Silts are fine to coarse, very damp, generally calcareous matrix clays, highly
calcareous silt fraction, grayish brown (2.5Y).

CLAY, SILTY: Transition zone, with gradational color change in the clays; slighly silty,
dense, hard, damp, light gray (2.5Y); becoming siltier and changing color to a dark reddish
gray (5YR). Probable oxidation reduction contact interval, and entire interval is highly
calcareous.

NO RECOVERY

CLAY, SILTY: Damp, breaks into small fragments very easily, light yellowish brown (2.5Y),
slow calcareous reaction.

CLAY, SILTY: Very silty, dense, hard, nonplastic, porous; slow calcareous reaction; light
gray to white (2.5Y).

NO RECOVERY

TI-07

0.3 J

0.3 J

ND

ND

ND

ND
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CLAY, SILTY: Very silty clay to clayey silt, moist to wet, wet specifically in the interval of
60.6 to 60.7 ft; oxidized pale yellow (2.5Y); highly calcareous.

CLAY, SILTY: As described above with higher clay content to a very silty clay; less
calcareous to non-calcareous; pale yellow (2.5Y), damp.
CLAY, SILTY: Very silty, marked reduction in general oxidation; damp, minor evidence of
oxidized silt laminae which are highly calcareous; matrix clays are slowly calcareous; silt
content increases with depth; light yellowish brown (2.5Y) to light brownish gray (2.5Y).

CLAY, SILT AND SAND: Abrupt contact with clay, silty, laminated with thin silt partings,
oxidized, layers of silty sand. Sand is fine to coarse grained. Matrix is a light olive brown
(2.5Y) becoming siltier with depth; calcareous to highly calcareous, damp.

CLAY, SILT AND SAND: As described above with a marked increase in silt laminae. Damp.
SILT, CLAYEY: Highly calcareous, oxidized; light gray (2.5Y) to pale yellow (2.5Y). Damp.

NO RECOVERY

SILT: Very fine grained, minor clay content, pale yellow (2.5Y) to white (2.5Y), highly
calcareous; dense, damp.

NO RECOVERY

CLAY, SILTY: Moist, highly calcareous, selectively porous and oxidized; faint motteling.

SILT, CLAYEY: Marked increase in silt content to silt, clayey; silt content increasing with
depth, variable oxidation, faintly laminated, pale yellow (2.5Y) to light gray (2.5Y).

CLAY, SILTY: Silty in part, dense, hard, non plastic, minor inclusions of fine sand to coarse
silt; matrix clays non calcareous; silt inclusions are calcareous; damp, dark gray (2.5Y).
SILT, CLAYEY WITH SAND: Abrupt color change as described above with predominance of
silt fraction; silts are clayey, fine to coarse grained; fine sand possible; oxidized light
yellowish brown (2.5Y); highly calcareous.

TI-07

ND

ND

0.3 J

ND

ND

ND

ND
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NO RECOVERY

CLAY, SILTY: Damp with oxidized silt, light yellowish brown (2.5Y); clays are
non-calcareous; silts are calcareous. Damp.
SILT, CLAYEY: Oxidized, damp, fine silts with coarser grained inclusions, trace of dark gray
(2.5Y), clay inclusions locally; highly calcareous, olive yellow (2.5Y).

SILT: Fine silt, dense, hard, highly calcareous, contact with overlying unit heavily oxidized
silt; pale yellow (2.5Y). Damp.

NO RECOVERY

SLOUGH

SILT: Dense, porous, faintly oxidized, damp to dry; small vugs are present; pale yellow
(2.5Y), highly calcareous. Damp.

CLAY: Dense, hard, dry, highly calcareous, gray (2.5Y).

REFUSAL: CPT unit.

TI-07

ND

ND
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CLAY, SILTY: Dry, abundant root fragments, minor evidence of gravel in the near surface
zones, probably road gravel; very dark grayish brown (10YR); faintly to non-calcareous;
gradational contact with underlying unit.

CLAY, SILTY: Dense, hard, dry, silt abundant and oxidized, degree of oxidation increasing
with depth; gradational contact with underlying unit; mildly calcareous; some minor
evidence of isolated calcite present within the clay matrix. Very dark grayish brown (10YR).

CLAY, SILTY: Dense, stiff, dry with zones of mottled slightly siltier clay; these clays are
markedly different in color and are iron bearing; generally slightly calcareous, as is the unit
above. Very dark grayish brown (10YR), mottled with brown (10YR); moderately to
non-calcareous as is the unit above.

CLAY: Slightly silty, markedly different lithology and color; predominantly clay, with zones of
iron oxide grains and occasional trace of quartz sand and minor degree of iron oxide
veining present, generally low to moderately calcareous, dry, stiff, hard clay; light yellowish
brown (2.5Y).

NO RECOVERY

NO RECOVERY

CLAY: Very slightly silty with minor lenses of more silty material; hard, slightly damp,
mottled in appearance with areas of high oxidation; non-calcareous; unit sampled at 11.5 ft.
for grain size.

CLAY AND SILT: With minor sand; highly calcareous, light yellowish brown (2.5Y).

TI-10
Ramona, KS

Lorraine LaFreniere

1438.567 ft.

78.66 ft. BGL

ND

ND

ND

ND

ND
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CLAY: Slightly plastic, moist, in part very silty with inclusions of very coarse silt to very fine
sand; highly to moderately calcareous, the more calcareous intervals associated with
higher silt content, nodules of iron oxide scattered throughout; sample mottled but generally
yellowish brown (10YR) to brown in appearance (10YR).

CLAY, SILTY: Highly silty, with coarse silt to very fine sand; moderately calcareous with
higher degree of calcareous materials associated with the coarse silt material. Brown
(10YR). At 14 ft, clay rich; inclusions of coarse cemented sand at contact; gravel.
CLAY: Platy, slightly silty, minor inclusions of coarse silt to fine sand; abundant evidence of
iron oxide present, both in nodules and in staining; unit dense, hard, slightly damp.

SILT, CLAYEY: Clays are high in silt content in form of inclusions, some of which are
oxidized; light yellowish brown (2.5Y), damp; predominantly coarse silt to very fine sand
with inclusions of light gray (2.5Y), silt. Silt highly calcareous; selective oxidation
throughout, clays are platy in appearance and broken; unit sampled at 15 ft. for grain size.
CLAY: Some oxidized inclusions of silty material, highly calcareous; selectively calcareous
in the more silty intervals; brown (10YR). Clay is dense, hard, slightly damp.
CLAY: Continuation of unit described above, silt content and oxidation has increased, highly
calcareous in the silty zones; slightly more damp than above.
SILT, CLAYEY: Definite change in lithology to a silt with clay present. Slightly calcareous
and easily breaks apart; pale yellow (2.5Y). Overall clay content increases with depth and
material is very slightly damp; unit was sampled at 17 ft. for grain size analysis.

SILT, CLAYEY: Slightly clayey silt, same coloration, pale yellow (2.5Y), very slight increase
in moisture, damp, with an increasing clay content with depth. Highly calcareous as
opposed to the overlying unit.

CLAY, SILTY: Contact zone, with calcified silty clay, predominantly clay material, minor
vugs present in rubble material; pieces are slightly over a half inch in length; pale yellow
(2.5Y), rubble zone dry, however surrounding areas very slightly damp; rubble interval
highly calcareous.
SILT, CLAYEY: Clay increasing with depth; damp; pale yellow (2.5Y), slighly to moderately
calcareous in contrast to the overlying unit.

NO RECOVERY

CLAY, SILTY: Very, silty; platy, broken, mostly dry; calcareous throughout; pale yellow
(2.5Y); unit sampled at 22.5 ft. for grain size.

CLAY, SILTY: Slightly silty; dry to very slightly damp; variably calcareous ranging to very
calcareous in siltier intervals; pale yellow (2.5Y), dense, hard.

CLAY, SILTY: Oxidized, very slightly damp; highly calcareous in part; light yellowish brown
(2.5Y).
CLAY, SILTY: Transitional zone, predominantly clay to silty clay, with some coarse silt to
occasional medium grained sand; slightly damp, highly calcareous, pale yellow (2.5Y).

CLAY, SILTY: Highly silty, dry to very slightly damp, broken in appearance, very platy,
generally calcareous, some evidence of oxidation present, variable throughout unit; variable

TI-10

ND

ND

ND

ND

ND
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coloration but predominantly light olive brown (2.5Y).

CLAY, SILTY: Marked increase in clay content, overall very silty clay with inclusions of
oxidized silty material, same coloration as above, damp, not as calcareous except in the
sitly areas.
SILT, CLAYEY: Variable clay content, pale yellow (2.5Y), slightly damp, variably calcareous.

CLAY, SILTY: Variably silty; silt somewhat oxidized; damp; infrequent zones of gravelly
material, but not well defined. Inclusions of very coarse silt to very fine sand are present
throughout. Zone selectively calcareous, higher calcareous areas associated with intervals
of higher silt content; light olive brown (2.5Y).

CLAY, SILTY: Increasingly clay rich; some silt content, unit selectively oxidized, decreasing
with depth; damp, dense, hard; light yellowish brown (2.5Y).

NO RECOVERY

SILT, CLAYEY: Dry, pale yellow (2.5Y).

CLAY, SILTY: Change in lithology; predominantly clay with high silt content; moist, highly
calcareous, light yellowish brown (2.5Y).

NO RECOVERY

CLAY, SILTY: Dense, slightly moist, silty, slightly oxidized; variably calcareous; slightly
damp; light olive brown (2.5Y).

TI-10

13

6.3 J
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CLAY, SILTY: Moist to damp, plasticity, light yellowish brown (2.5Y), selectively oxidized
throughout. Sampled at 42 ft. for grain size analysis.

CLAY, SILT AND SAND: Minor iron oxide granules; basal contact is indurated or cemented
sandstone or clayey sand; unit calcareous with the basal zone highly calcareous; light olive
brown (2.5Y).

CLAY, SILT AND SAND: Fine to medium grained sand present; minor indications of pinpoint
porosity to very porous zones of selective oxidation associated with lenses of fine to
medium grained sand; minor inclusions of pale yellow (2.5Y) clay material; contains some
coarse grained sand; sand content and degree of cementation increasing with depth
reaching maximum in interval at 44 ft.

NO RECOVERY

CLAY, SILTY: Very silty, crumbly in appearance, moist, selectively oxidized; light olive
brown (2.5Y); highly calcareous.

SILT, CLAYEY: Oxidized, moist; silt coarse to very fine sand; light yellowish brown (2.5Y),
highly calcareous.

CLAY, SILTY: Abrupt basal contact at 46.5 ft with a moist, silty clay unit from 46.5 to 46.75
ft; selectively calcareous; pale yellow (2.5Y); abundant, minute iron oxide nodules.
CLAY, SILTY: Very silty intervals throughout with white calcareous zones, some contain
minor carbonate gravel; overall dense, hard, slightly damp; very silty in appearance;
variably calcareous with areas of higher silt content markedly more calcareous than more
clayey matrix; light olive brown (2.5Y).

CLAY, SILT AND GRAVEL: Marked change in lithology; highly oxidized; reduction overall in
the amount of clay, minor gravel content, granular gravel in a rubble zone; unit
predominantly clay with some silt content; grayish brown (2.5Y); highly calcareous.

CLAY, SILT AND SAND: See 43'-44' description.

CLAY, SILTY: See 54'-55' description.

CLAY AND SAND: See 52'-53' description.

CLAY AND SAND: Large, 1 in. diameter clay and sand calcareous cemented nodule at
base of 52.7 ft.
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CLAY, SILT AND GRAVEL: Moist to wet, iron oxide nodule, gravel formed by indurated clay
and sand, calcareous cement. Matrix highly calcareous, light olive brown (2.5Y).
CLAY, SILTY: With silty lenses, light olive brown (2.5Y); lenses of indurated calcareous
cemented sandy clays; damp, highly calcareous throughout.

CLAY, SILTY: Dense, hard, dry; partings of calcareous cemented sand; matrix clays highly
calcareous; grayish brown (2.5Y).

CLAY, SILTY WITH SAND: Marked increase in silt content; damp, sand inclusions.
End of core recovery.

TI-10
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Piezometer (Sand Point Well) MW04: Ramona, 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 4.25" in diameter for the top 21' 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.

SW 1/4 of SW 1/4 of SW 1/4 of Section 1, Twp. 17 South, Rge. 3 East
Marion County,  State of Kansas
 

Date: 9/27/2006 

Gravel/sand pack: 44' to 55'

Bentonite Chips: 40' to 44'

1"/ 0.010" Mill Slot PVC Screen

Padlock

Bentonite Grout: 0.5' to 40'

4.25" Surface Hole

1" PVC Sch. 40 Casing

Casing Plug

Screen: 45' to 55'

Cement
Encased
Flush
Mount

Slope 12:1 minimum, 12:2 maximum

8"

28" 

28" 

55.5' T.D.

(NOT TO SCALE)

3.25" Pilot Hole to T.D.

Ground Level

Taper to 20"

(10/20 sand)

36" to 21'
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Piezometer (Sand Point Well) MW05: Ramona, 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 4.25" in diameter for the top 21' 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 SE 1/4 of SE 1/4 of Section 2, Twp. 17 South, Rge. 3 East
Marion County,  State of Kansas
 

Date: 9/27/2006 

Gravel/sand pack: 44' to 55'

Bentonite Chips: 40' to 44'

1"/ 0.010" Mill Slot PVC Screen

Padlock

Bentonite Grout: 0.5' to 40'

4.25" Surface Hole

1" PVC Sch. 40 Casing

Casing Plug

Screen: 45' to 55'

Cement
Encased
Flush
Mount

Slope 12:1 minimum, 12:2 maximum

8"

28" 

28" 

55.1' T.D.

(NOT TO SCALE)

3.25" Pilot Hole to T.D.

Ground Level

Taper to 20"

(10/20 sand)

36" to 21'
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Piezometer (Sand Point Well) MW06: Ramona, 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 4.25" in diameter for the top 21' 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 SE 1/4 of SE 1/4 of Section 2, Twp. 17 South, Rge. 3 East
Marion County,  State of Kansas
 

Date: 9/27/2006 

Gravel/sand pack: 44' to 55'

Bentonite Chips: 40' to 44'

1"/ 0.010" Mill Slot PVC Screen

Padlock

Bentonite Grout: 0.5' to 40'

4.25" Surface Hole

1" PVC Sch. 40 Casing

Casing Plug

Screen: 45' to 55'

Cement
Encased
Flush
Mount

Slope 12:1 minimum, 12:2 maximum

8"

28" 

28" 

55.6' T.D.

(NOT TO SCALE)

3.25" Pilot Hole to T.D.

Ground Level

Taper to 20"

(10/20 sand)

36" to 21'
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Piezometer (Sand Point Well) MW07: Ramona, 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 4.25" in diameter for the top 21' 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 SE 1/4 of SE 1/4 of Section 2, Twp. 17 South, Rge. 3 East
Marion County,  State of Kansas
 

Date: 9/27/2006 

Gravel/sand pack: 44' to 55'

Bentonite Chips: 40' to 44'

1"/ 0.010" Mill Slot PVC Screen

Padlock

Bentonite Grout: 0.5' to 40'

4.25" Surface Hole

1" PVC Sch. 40 Casing

Casing Plug

Screen: 45' to 55'

Cement
Encased
Flush
Mount

Slope 12:1 minimum, 12:2 maximum

8"

28" 

28" 

55.7' T.D.

(NOT TO SCALE)

3.25" Pilot Hole to T.D.

Ground Level

Taper to 20"

(10/20 sand)

36" to 21'
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Piezometer (Sand Point Well) MW08: Ramona, 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 4.25" in diameter for the top 21' 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 SE 1/4 of SE 1/4 of Section 2, Twp. 17 South, Rge. 3 East
Marion County,  State of Kansas
 

Date: 9/27/2006 

Gravel/sand pack: 44' to 55'

Bentonite Chips: 40' to 44'

1"/ 0.010" Mill Slot PVC Screen

Padlock

Bentonite Grout: 0.5' to 40'

4.25" Surface Hole

1" PVC Sch. 40 Casing

Casing Plug

Screen: 45' to 55'

Cement
Encased
Flush
Mount

Slope 12:1 minimum, 12:2 maximum

8"

28" 

28" 

55.5' T.D.

(NOT TO SCALE)

3.25" Pilot Hole to T.D.

Ground Level

Taper to 20"

(10/20 sand)

36" to 21'
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TABLE D.1  Coordinates survey data for the 2006 investigation at Ramona, 
Kansas. 

   
 

 
Elevationb (ft AMSL) 

  Horizontal Locationa (ft)   
     Top of  

Location  Northing Easting Ground Casing 
      
      
Vertical-profile cone penetrometer locations 
      
TI06  96869.19 1581099.76 1437.49 – 
TI07  96856.50 1581015.58 1436.57 – 
TI08  96965.96 1581084.72 1435.82 – 
TI09  97027.85 1581107.16 1435.01 – 
TI10  96841.21 1581149.57 1438.57 – 
TI11  96902.20 1581057.86 1436.52 – 
TI12  96964.70 1581152.95 1436.96 – 
TI13  96937.79 1581113.63 1436.75 – 
TI14  96908.81 1581172.91 1438.03 – 
TI15  96819.28 1581104.98 1438.07 – 
      
Piezometers installed in 2006 
      
MW04  96787.78 1581247.49 1440.09 1439.52 
MW05  96951.28 1581040.40 1435.61 1435.19 
MW06  96964.80 1581151.17 1436.96 1436.63 
MW07  96842.09 1581151.21 1438.61 1438.15 
MW08  96956.89 1581101.45 1436.20 1435.72 
      
 
a Coordinates are in the State Plane, Kansas northern zone. Horizontal datum is 

North American Datum (NAD) 83. 
 
b Vertical datum is converted North American Vertical Datum (NAVD) 29. 
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TABLE S1.1  Hand-measured water levels at Ramona. 

        
 Depth of  July 20, 2006  November 3, 2006  May 17, 2007 
 Bottom of          
 
 

Well 

Holea 
(ft TOC)b 

  
 

Time 

Depth to 
Groundwater 

(ft TOC) 

  
 

Time 

Depth to 
Groundwater 

(ft TOC) 

  
 

Time 

Depth to 
Groundwater 

(ft TOC) 
           
           
MW04/T116 54.35  19:30 50.26  14:16 52.49  14:30 52.91 
MW05/T117 ~54.0  17:29 46.46  14:47 48.74  13:19 48.39 
MW06/T118 54.25  18:20 49.29  15:06 51.14  12:32 51.33 
MW07/T119 54.37  19:06 49.06  14:37 51.31  13:45 51.52 
MW08/T120 55.05  18:13 46.70  14:55 48.93  12:53 48.81 
SB02 83.29  20:25 42.97  15:39 44.81  15:37 43.99 
SB03 45.62  19:58 41.86  15:49 44.47  14:51 42.37 
           
 
a Measured July 20, 2006. 
 
b TOC, top of casing. 
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TABLE S1.2  Automatically measured water levels at Ramona from July 2006 to May 2007. 

    
SB02 

 Water level (ft below top of casing) at indicated well   
         Water Level 
Date Time 
 

MW4 MW05 MW06 MW07 MW08 SB03  Time (ft TOC) 

         
7/20/2006 20:00 50.064 46.43 49.218 49.023 46.654 41.815 20:37 42.962 
7/21/2006 0:00 50.126 46.412 49.213 49.021 46.628 41.76 0:37 42.936 
7/21/2006 4:00 50.134 46.397 49.205 49.013 46.607 41.751 4:37 42.851 
7/21/2006 8:00 50.235 46.422 49.249 49.033 46.648 41.782 8:37 42.822 
7/21/2006 12:00 50.304 46.433 49.274 49.045 46.66 41.786 12:37 42.815 
7/21/2006 16:00 50.274 46.397 49.236 49.013 46.62 41.768 16:37 42.856 
7/21/2006 20:00 50.276 46.399 49.239 49.015 46.618 41.766 20:37 43.063 
7/22/2006 0:00 50.309 46.403 49.251 49.017 46.628 41.771 0:37 42.959 
7/22/2006 4:00 50.294 46.389 49.235 49.002 46.611 41.755 4:37 42.858 
7/22/2006 8:00 50.319 46.397 49.253 49.015 46.624 41.768 8:37 43.14 
7/22/2006 12:00 50.309 46.447 49.259 49.029 46.734 41.758 12:37 43.773 
7/22/2006 16:00 50.266 46.497 49.266 49.053 46.826 41.742 16:37 44.026 
7/22/2006 20:00 50.235 46.543 49.278 49.086 46.876 41.747 20:37 43.816 
7/23/2006 0:00 50.286 46.572 49.32 49.129 46.872 41.778 0:37 43.505 
7/23/2006 4:00 50.28 46.526 49.295 49.122 46.779 41.781 4:37 43.249 
7/23/2006 8:00 50.288 46.506 49.292 49.118 46.738 41.794 8:37 43.104 
7/23/2006 12:00 50.264 46.478 49.263 49.092 46.706 41.775 12:37 43.097 
7/23/2006 16:00 50.206 46.514 49.249 49.09 46.798 41.753 16:37 43.336 
7/23/2006 20:00 50.178 46.56 49.27 49.12 46.863 41.758 20:37 43.43 
7/24/2006 0:00 50.229 46.572 49.311 49.147 46.839 41.788 0:37 43.167 
7/24/2006 4:00 50.206 46.52 49.268 49.12 46.755 41.779 4:37 43.01 
7/24/2006 8:00 50.215 46.506 49.267 49.12 46.724 41.786 8:37 43.01 
7/24/2006 12:00 50.182 46.485 49.23 49.092 46.72 41.769 12:37 43.162 
7/24/2006 16:00 50.149 46.529 49.234 49.102 46.806 41.771 16:37 43.36 
7/24/2006 20:00 50.139 46.575 49.259 49.129 46.87 41.768 20:37 43.434 
7/25/2006 0:00 50.194 46.612 49.313 49.167 46.898 41.801 0:37 43.304 
7/25/2006 4:00 50.196 46.56 49.289 49.155 46.808 41.801 4:37 43.085 
7/25/2006 8:00 50.211 46.539 49.28 49.151 46.761 41.806 8:37 42.971 
7/25/2006 12:00 50.194 46.51 49.251 49.133 46.728 41.83 12:37 43.14 
7/25/2006 16:00 50.147 46.489 49.211 49.104 46.708 41.818 16:37 43.024 
7/25/2006 20:00 50.119 46.495 49.197 49.096 46.738 41.797 20:37 43.109 
7/26/2006 0:00 50.153 46.554 49.251 49.129 46.822 41.812 0:37 43.113 
7/26/2006 4:00 50.151 46.512 49.235 49.114 46.744 41.805 4:37 42.94 
7/26/2006 8:00 50.199 46.518 49.259 49.131 46.736 41.831 8:37 42.865 
7/26/2006 12:00 50.225 46.504 49.257 49.118 46.722 41.84 12:37 42.928 
7/26/2006 16:00 50.213 46.491 49.236 49.104 46.703 41.825 16:37 42.976 
7/26/2006 20:00 50.199 46.535 49.245 49.116 46.798 41.816 20:37 43.215 
7/27/2006 0:00 50.28 46.587 49.328 49.177 46.839 41.866 0:37 43.075 
7/27/2006 4:00 50.264 46.537 49.288 49.145 46.767 41.849 4:37 42.957 
7/27/2006 8:00 50.329 46.543 49.321 49.161 46.773 41.873 8:37 43 
7/27/2006 12:00 50.36 46.552 49.33 49.169 46.771 41.883 12:37 43.043 
7/27/2006 16:00 50.385 46.545 49.336 49.175 46.771 41.89 16:37 42.957 
7/27/2006 20:00 50.354 46.529 49.305 49.157 46.745 41.873 20:37 42.896 
7/28/2006 0:00 50.387 46.537 49.326 49.167 46.757 41.888 0:37 42.879 
7/28/2006 4:00 50.395 46.537 49.322 49.161 46.751 41.888 4:37 42.855 
7/28/2006 8:00 50.418 46.547 49.342 49.177 46.763 41.899 8:37 42.973 
7/28/2006 12:00 50.418 46.535 49.328 49.165 46.755 41.896 12:37 43.275 
7/28/2006 16:00 50.379 46.529 49.299 49.146 46.742 41.933 16:37 43.181 
7/28/2006 20:00 50.352 46.526 49.288 49.151 46.736 41.929 20:37 43.097 
7/29/2006 0:00 50.387 46.533 49.313 49.153 46.749 41.927 0:37 43.022 
7/29/2006 4:00 50.391 46.537 49.317 49.159 46.749 41.927 4:37 42.973 
7/29/2006 8:00 50.409 46.541 49.326 49.161 46.755 41.929 8:37 42.935 
7/29/2006 12:00 50.403 46.6 49.347 49.183 46.874 41.964 12:37 43.804 
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TABLE S1.2  (Cont.) 

         
SB02 

 Water level (ft below top of casing) at indicated well    
         Water Level 
Date Time 
 

MW4 MW05 MW06 MW07 MW08 SB03  Time (ft TOC) 

          
7/29/2006 16:00 50.362 46.593 49.328 49.179 46.845 41.975  16:37 43.451 
7/29/2006 20:00 50.332 46.579 49.309 49.183 46.8 41.966  20:37 43.338 
7/30/2006 0:00 50.36 46.577 49.326 49.194 46.796 41.972  0:37 43.196 
7/30/2006 4:00 50.344 46.562 49.307 49.181 46.777 41.955  4:37 43.085 
7/30/2006 8:00 50.344 46.562 49.307 49.183 46.771 41.956  8:37 43.256 
7/30/2006 12:00 50.34 46.554 49.298 49.175 46.763 41.971  12:37 43.688 
7/30/2006 16:00 50.287 46.535 49.255 49.151 46.738 42.022  16:37 43.599 
7/30/2006 20:00 50.264 46.531 49.242 49.147 46.738 42.014  20:37 43.5 
7/31/2006 0:00 50.305 46.554 49.28 49.161 46.757 42.02  0:37 43.297 
7/31/2006 4:00 50.295 46.543 49.269 49.149 46.747 42.001  4:37 43.14 
7/31/2006 8:00 50.311 46.547 49.28 49.157 46.753 41.994  8:37 43.072 
7/31/2006 12:00 50.317 46.545 49.282 49.153 46.753 41.986  12:37 43.085 
7/31/2006 16:00 50.293 46.537 49.259 49.143 46.753 41.97  16:37 43.367 
7/31/2006 20:00 50.286 46.587 49.282 49.167 46.841 42.003  20:37 43.553 
8/1/2006 0:00 50.362 46.652 49.361 49.214 46.907 42.027  0:37 43.502 
8/1/2006 4:00 50.377 46.629 49.365 49.226 46.87 42.029  4:37 43.319 
8/1/2006 8:00 50.405 46.633 49.377 49.236 46.857 42.035  8:37 43.27 
8/1/2006 12:00 50.417 46.662 49.388 49.249 46.911 42.033  12:37 43.389 
8/1/2006 16:00 50.399 46.714 49.402 49.267 46.98 42.025  16:37 43.582 
8/1/2006 20:00 50.379 46.767 49.427 49.291 47.038 42.068  20:37 43.77 
8/2/2006 0:00 50.434 46.794 49.482 49.326 47.05 42.092  0:37 43.613 
8/2/2006 4:00 50.434 46.752 49.465 49.33 47.011 42.096  4:37 43.471 
8/2/2006 8:00 50.477 46.748 49.482 49.348 46.991 42.107  8:37 43.555 
8/2/2006 12:00 50.501 46.746 49.486 49.314 46.986 42.118  12:37 43.84 
8/2/2006 16:00 50.469 46.804 49.488 49.35 47.056 42.105  16:37 43.98 
8/2/2006 20:00 50.536 46.84 49.548 49.34 47.075 42.142  20:37 43.688 
8/3/2006 0:00 50.559 46.831 49.565 49.377 47.077 42.159  0:37 43.495 
8/3/2006 4:00 50.591 46.808 49.565 49.375 47.056 42.16  4:37 43.381 
8/3/2006 8:00 50.643 46.825 49.596 49.407 47.06 42.198  8:37 43.319 
8/3/2006 12:00 50.673 46.825 49.604 49.409 47.068 42.198  12:37 43.574 
8/3/2006 16:00 50.643 46.886 49.61 49.415 47.138 42.196  16:37 43.664 
8/3/2006 20:00 50.635 46.946 49.642 49.428 47.19 42.205  20:37 43.637 
8/4/2006 0:00 50.686 46.976 49.693 49.452 47.21 42.237  0:37 43.517 
8/4/2006 4:00 50.673 46.925 49.666 49.44 47.161 42.229  4:37 43.386 
8/4/2006 8:00 50.702 46.913 49.673 49.466 47.151 42.25  8:37 43.328 
8/4/2006 12:00 50.686 46.89 49.646 49.454 47.126 42.244  12:37 43.362 
8/4/2006 16:00 50.622 46.846 49.588 49.446 47.083 42.242  16:37 43.314 
8/4/2006 20:00 50.583 46.829 49.562 49.452 47.068 42.242  20:37 43.282 
8/5/2006 0:00 50.591 46.819 49.56 49.444 47.05 42.242  0:37 43.215 
8/5/2006 4:00 50.557 46.798 49.527 49.428 47.025 42.229  4:37 43.058 
8/5/2006 8:00 50.565 46.802 49.531 49.432 47.021 42.233  8:37 43.14 
8/5/2006 12:00 50.567 46.794 49.525 49.42 47.011 42.231  12:37 43.422 
8/5/2006 16:00 50.534 46.819 49.515 49.417 47.048 42.22  16:37 43.528 
8/5/2006 20:00 50.516 46.879 49.538 49.413 47.11 42.216  20:37 43.628 
8/6/2006 0:00 50.577 46.925 49.6 49.426 47.144 42.244  0:37 43.531 
8/6/2006 4:00 50.596 46.896 49.602 49.432 47.122 42.261  4:37 43.376 
8/6/2006 8:00 50.626 46.89 49.608 49.45 47.114 42.285  8:37 43.376 
8/6/2006 12:00 50.649 46.888 49.612 49.452 47.109 42.363  12:37 43.686 
8/6/2006 16:00 50.6 46.859 49.571 49.442 47.077 42.402  16:37 43.657 
8/6/2006 20:00 50.655 46.877 49.614 49.466 47.097 42.42  20:37 43.717 
8/7/2006 0:00 50.68 46.884 49.621 49.46 47.095 42.42  0:37 43.645 
8/7/2006 4:00 50.712 46.894 49.639 49.468 47.105 42.43  4:37 43.562 
8/7/2006 8:00 50.747 46.907 49.664 49.483 47.118 42.448  8:37 43.553 
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TABLE S1.2  (Cont.) 

         
SB02 

 Water level (ft below top of casing) at indicated well    
         Water Level 
Date Time 
 

MW4 MW05 MW06 MW07 MW08 SB03  Time (ft TOC) 

          
8/7/2006 12:00 50.753 46.921 49.666 49.483 47.146 42.441  12:37 43.608 
8/7/2006 16:00 50.716 46.946 49.658 49.479 47.181 42.426  16:37 43.765 
8/7/2006 20:00 50.704 47.015 49.687 49.499 47.259 42.441  20:37 43.813 
8/8/2006 0:00 50.759 47.042 49.737 49.507 47.274 42.45  0:37 43.64 
8/8/2006 4:00 50.725 47.001 49.706 49.501 47.228 42.441  4:37 43.507 
8/8/2006 8:00 50.762 46.99 49.723 49.519 47.21 42.454  8:37 43.62 
8/8/2006 12:00 50.754 46.976 49.708 49.521 47.196 42.489  12:37 43.924 
8/8/2006 16:00 50.706 46.967 49.675 49.519 47.187 42.539  16:37 44.258 
8/8/2006 20:00 50.684 46.967 49.667 49.534 47.194 42.541  20:37 44.074 
8/9/2006 0:00 50.715 46.99 49.693 49.54 47.212 42.548  0:37 43.883 
8/9/2006 4:00 50.692 46.984 49.675 49.536 47.202 42.539  4:37 43.76 
8/9/2006 8:00 50.682 46.986 49.673 49.546 47.208 42.539  8:37 43.727 
8/9/2006 12:00 50.684 47.022 49.685 49.552 47.261 42.539  12:37 43.886 
8/9/2006 16:00 50.639 47.07 49.685 49.546 47.321 42.522  16:37 44.533 
8/9/2006 20:00 50.627 47.132 49.727 49.572 47.384 42.543  20:37 44.588 
8/10/2006 0:00 50.675 47.174 49.779 49.578 47.415 42.619  0:37 44.405 
8/10/2006 4:00 50.692 47.157 49.785 49.595 47.392 42.691  4:37 44.217 
8/10/2006 8:00 50.7 47.153 49.783 49.611 47.392 42.747  8:37 44.304 
8/10/2006 12:00 50.723 47.214 49.814 49.625 47.462 42.769  12:37 44.798 
8/10/2006 16:00 50.745 47.251 49.856 49.645 47.495 42.769  16:37 44.596 
8/10/2006 20:00 50.716 47.243 49.833 49.635 47.468 42.786  20:37 44.221 
8/11/2006 0:00 50.788 47.224 49.872 49.647 47.44 42.784  0:37 43.98 
8/11/2006 4:00 50.808 47.189 49.862 49.662 47.413 42.782  4:37 43.816 
8/11/2006 8:00 50.815 47.157 49.845 49.664 47.384 42.782  8:37 43.707 
8/11/2006 12:00 50.833 47.145 49.843 49.67 47.366 42.775  12:37 43.647 
8/11/2006 16:00 50.79 47.12 49.806 49.68 47.333 42.771  16:37 43.599 
8/11/2006 20:00 50.774 47.109 49.793 49.688 47.31 42.765  20:37 43.584 
8/12/2006 0:00 50.821 47.116 49.81 49.69 47.306 42.767  0:37 43.635 
8/12/2006 4:00 50.817 47.107 49.8 49.686 47.3 42.756  4:37 43.669 
8/12/2006 8:00 50.823 47.095 49.789 49.674 47.3 42.756  8:37 43.949 
8/12/2006 12:00 50.839 47.17 49.824 49.68 47.399 42.756  12:37 44.057 
8/12/2006 16:00 50.806 47.218 49.831 49.674 47.468 42.745  16:37 44.108 
8/12/2006 20:00 50.776 47.266 49.849 49.692 47.518 42.749  20:37 44.093 
8/13/2006 0:00 50.821 47.255 49.876 49.692 47.46 42.758  0:37 43.874 
8/13/2006 4:00 50.829 47.22 49.866 49.688 47.429 42.76  4:37 43.731 
8/13/2006 8:00 50.858 47.205 49.878 49.696 47.413 42.773  8:37 43.669 
8/13/2006 12:00 50.852 47.178 49.852 49.688 47.39 42.769  12:37 43.628 
8/13/2006 16:00 50.806 47.143 49.808 49.678 47.356 42.754  16:37 43.661 
8/13/2006 20:00 50.851 47.205 49.86 49.717 47.442 42.784  20:37 44.033 
8/14/2006 0:00 50.942 47.274 49.937 49.717 47.491 42.797  0:37 43.806 
8/14/2006 4:00 50.95 47.241 49.924 49.688 47.448 42.791  4:37 43.683 
8/14/2006 8:00 50.989 47.249 49.957 49.715 47.448 42.821  8:37 43.625 
8/14/2006 12:00 51.027 47.241 49.972 49.709 47.448 42.828  12:37 43.591 
8/14/2006 16:00 51.028 47.222 49.943 49.698 47.427 42.821  16:37 43.562 
8/14/2006 20:00 50.983 47.201 49.912 49.704 47.403 42.81  20:37 43.526 
8/15/2006 0:00 51.019 47.205 49.935 49.711 47.407 42.821  0:37 43.517 
8/15/2006 4:00 51.027 47.201 49.933 49.713 47.401 42.825  4:37 43.502 
8/15/2006 8:00 51.017 47.191 49.92 49.706 47.392 42.825  8:37 43.454 
8/15/2006 12:00 51.036 47.193 49.922 49.704 47.392 42.819  12:37 43.492 
8/15/2006 16:00 50.993 47.172 49.889 49.698 47.374 42.808  16:37 43.5 
8/15/2006 20:00 50.95 47.17 49.87 49.706 47.376 42.799  20:37 43.642 
8/16/2006 0:00 50.966 47.237 49.903 49.706 47.462 42.801  0:37 43.693 
8/16/2006 4:00 50.968 47.241 49.918 49.711 47.442 42.801  4:37 43.57 
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8/16/2006 8:00 50.964 47.226 49.916 49.715 47.423 42.81  8:37 43.524 
8/16/2006 12:00 50.987 47.214 49.91 49.706 47.413 42.808  12:37 43.509 
8/16/2006 16:00 50.944 47.243 49.897 49.702 47.507 42.784  16:37 43.888 
8/16/2006 20:00 50.896 47.314 49.92 49.711 47.612 42.784  20:37 44.081 
8/17/2006 0:00 50.939 47.362 49.972 49.713 47.575 42.801  0:37 43.823 
8/17/2006 4:00 50.944 47.322 49.962 49.704 47.516 42.803  4:37 43.657 
8/17/2006 8:00 50.962 47.295 49.968 49.715 47.493 42.814  8:37 43.591 
8/17/2006 12:00 50.962 47.272 49.957 49.711 47.475 42.817  12:37 43.548 
8/17/2006 16:00 50.927 47.243 49.922 49.709 47.446 42.808  16:37 43.538 
8/17/2006 20:00 50.915 47.297 49.935 49.719 47.581 42.814  20:37 43.76 
8/18/2006 0:00 50.98 47.314 49.964 49.711 47.528 42.821  0:37 43.618 
8/18/2006 4:00 51.007 47.304 49.984 49.719 47.513 42.83  4:37 43.558 
8/18/2006 8:00 50.991 47.276 49.962 49.723 47.48 42.83  8:37 43.505 
8/18/2006 12:00 51.003 47.264 49.955 49.719 47.466 42.83  12:37 43.485 
8/18/2006 16:00 50.966 47.23 49.916 49.711 47.438 42.817  16:37 43.437 
8/18/2006 20:00 50.948 47.243 49.926 49.737 47.445 42.825  20:37 43.454 
8/19/2006 0:00 51.025 47.253 49.964 49.741 47.449 42.832  0:37 43.389 
8/19/2006 4:00 51.07 47.266 49.984 49.745 47.458 42.841  4:37 43.386 
8/19/2006 8:00 51.087 47.241 49.957 49.723 47.437 42.829  8:37 43.362 
8/19/2006 12:00 51.097 47.249 49.98 49.737 47.45 42.83  12:37 43.372 
8/19/2006 16:00 51.093 47.239 49.958 49.727 47.436 42.821  16:37 43.372 
8/19/2006 20:00 51.083 47.304 49.978 49.735 47.591 42.817  20:37 43.833 
8/20/2006 0:00 51.107 47.372 50.02 49.733 47.616 42.814  0:37 43.717 
8/20/2006 4:00 51.11 47.356 50.018 49.731 47.552 42.812  4:37 43.594 
8/20/2006 8:00 51.122 47.337 50.032 49.735 47.538 42.83  8:37 43.548 
8/20/2006 12:00 51.14 47.343 50.039 49.739 47.622 42.828  12:37 43.768 
8/20/2006 16:00 51.134 47.402 50.041 49.729 47.747 42.812  16:37 44.033 
8/20/2006 20:00 51.116 47.464 50.066 49.737 47.827 42.814  20:37 44.183 
8/21/2006 0:00 51.154 47.527 50.118 49.743 47.917 42.829  0:37 44.306 
8/21/2006 4:00 51.177 47.583 50.155 49.743 47.966 42.841  4:37 44.378 
8/21/2006 8:00 51.201 47.623 50.197 49.753 47.913 42.858  8:37 44.156 
8/21/2006 12:00 51.232 47.581 50.19 49.737 47.79 42.86  12:37 43.953 
8/21/2006 16:00 51.222 47.54 50.172 49.743 47.718 42.862  16:37 43.826 
8/21/2006 20:00 51.214 47.556 50.184 49.753 47.887 42.871  20:37 44.18 
8/22/2006 0:00 51.247 47.575 50.211 49.753 47.815 42.877  0:37 43.934 
8/22/2006 4:00 51.249 47.535 50.199 49.755 47.737 42.886  4:37 43.797 
8/22/2006 8:00 51.261 47.514 50.203 49.761 47.712 42.893  8:37 43.731 
8/22/2006 12:00 51.269 47.485 50.192 49.757 47.681 42.895  12:37 43.719 
8/22/2006 16:00 51.236 47.439 50.149 49.747 47.62 42.875  16:37 43.671 
8/22/2006 20:00 51.201 47.473 50.145 49.759 47.817 42.877  20:37 44.057 
8/23/2006 0:00 51.218 47.523 50.176 49.761 47.803 42.877  0:37 43.934 
8/23/2006 4:00 51.208 47.494 50.145 49.747 47.696 42.866  4:37 43.758 
8/23/2006 8:00 51.189 47.469 50.142 49.763 47.657 42.873  8:37 43.683 
8/23/2006 12:00 51.183 47.431 50.118 49.755 47.618 42.864  12:37 43.69 
8/23/2006 16:00 51.136 47.385 50.068 49.747 47.56 42.849  16:37 43.647 
8/23/2006 20:00 51.089 47.385 50.051 49.751 47.68 42.836  20:37 43.917 
8/24/2006 0:00 51.079 47.416 50.064 49.753 47.655 42.836  0:37 43.729 
8/24/2006 4:00 51.066 47.402 50.057 49.757 47.601 42.83  4:37 43.62 
8/24/2006 8:00 51.044 47.368 50.038 49.755 47.562 42.823  8:37 43.562 
8/24/2006 12:00 51.024 47.337 50.012 49.747 47.538 42.806  12:37 43.548 
8/24/2006 16:00 50.964 47.306 49.978 49.745 47.505 42.793  16:37 43.517 
8/24/2006 20:00 50.927 47.331 49.972 49.753 47.64 42.782  20:37 43.835 
8/25/2006 0:00 50.958 47.368 49.995 49.753 47.599 42.78  0:37 43.637 
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8/25/2006 4:00 50.964 47.36 50.001 49.763 47.566 42.778  4:37 43.55 
8/25/2006 8:00 50.993 47.339 50.005 49.766 47.55 42.78  8:37 43.507 
8/25/2006 12:00 51.015 47.326 50.001 49.759 47.536 42.779  12:37 43.483 
8/25/2006 16:00 50.993 47.304 49.982 49.753 47.515 42.769  16:37 43.485 
8/25/2006 20:00 50.985 47.293 49.972 49.759 47.505 42.765  20:37 43.456 
8/26/2006 0:00 51.083 47.333 50.039 49.78 47.556 42.788  0:37 43.468 
8/26/2006 4:00 51.118 47.329 50.036 49.77 47.544 42.791  4:37 43.476 
8/26/2006 8:00 51.148 47.341 50.059 49.78 47.558 42.804  8:37 43.48 
8/26/2006 12:00 51.173 47.337 50.061 49.776 47.554 42.797  12:37 43.473 
8/26/2006 16:00 51.187 47.331 50.055 49.766 47.552 42.795  16:37 43.495 
8/26/2006 20:00 51.179 47.322 50.041 49.768 47.536 42.782  20:37 43.483 
8/27/2006 0:00 51.197 47.331 50.061 49.77 47.554 42.788  0:37 43.497 
8/27/2006 4:00 51.191 47.318 50.043 49.766 47.54 42.779  4:37 43.463 
8/27/2006 8:00 51.181 47.31 50.038 49.768 47.527 42.777  8:37 43.456 
8/27/2006 12:00 51.193 47.31 50.045 49.772 47.534 42.775  12:37 43.463 
8/27/2006 16:00 51.173 47.285 50.011 49.755 47.511 42.755  16:37 43.459 
8/27/2006 20:00 51.159 47.285 50.012 49.768 47.509 42.755  20:37 43.447 
8/28/2006 0:00 51.185 47.304 50.034 49.772 47.529 42.76  0:37 43.459 
8/28/2006 4:00 51.181 47.301 50.032 49.774 47.523 42.76  4:37 43.459 
8/28/2006 8:00 51.198 47.308 50.043 49.774 47.532 42.758  8:37 43.463 
8/28/2006 12:00 51.206 47.306 50.043 49.768 47.532 42.756  12:37 43.476 
8/28/2006 16:00 51.206 47.299 50.032 49.761 47.523 42.747  16:37 43.5 
8/28/2006 20:00 51.216 47.314 50.059 49.778 47.544 42.764  20:37 43.5 
8/29/2006 0:00 51.249 47.331 50.076 49.776 47.56 42.769  0:37 43.514 
8/29/2006 4:00 51.263 47.329 50.078 49.774 47.558 42.764  4:37 43.519 
8/29/2006 8:00 51.277 47.341 50.095 49.782 47.57 42.775  8:37 43.524 
8/29/2006 12:00 51.286 47.339 50.091 49.776 47.568 42.766  12:37 43.529 
8/29/2006 16:00 51.263 47.318 50.063 49.768 47.542 42.755  16:37 43.521 
8/29/2006 20:00 51.24 47.31 50.051 49.772 47.536 42.749  20:37 43.507 
8/30/2006 0:00 51.249 47.322 50.066 49.778 47.552 42.753  0:37 43.505 
8/30/2006 4:00 51.253 47.322 50.068 49.778 47.552 42.753  4:37 43.497 
8/30/2006 8:00 51.259 47.329 50.076 49.782 47.558 42.753  8:37 43.492 
8/30/2006 12:00 51.261 47.322 50.068 49.776 47.554 42.747  12:37 43.574 
8/30/2006 16:00 51.228 47.299 50.028 49.761 47.521 42.732  16:37 43.519 
8/30/2006 20:00 51.2 47.335 50.039 49.778 47.679 42.734  20:37 43.842 
8/31/2006 0:00 51.228 47.416 50.088 49.782 47.712 42.738  0:37 43.775 
8/31/2006 4:00 51.237 47.42 50.101 49.782 47.665 42.745  4:37 43.632 
8/31/2006 8:00 51.249 47.41 50.111 49.786 47.64 42.755  8:37 43.616 
8/31/2006 12:00 51.259 47.395 50.109 49.778 47.624 42.751  12:37 43.671 
8/31/2006 16:00 51.244 47.375 50.088 49.774 47.595 42.749  16:37 43.857 
8/31/2006 20:00 51.236 47.366 50.09 49.782 47.597 42.758  20:37 43.99 
9/1/2006 0:00 51.255 47.383 50.111 49.79 47.612 42.773  0:37 43.789 
9/1/2006 4:00 51.288 47.391 50.136 49.788 47.636 42.782  4:37 43.719 
9/1/2006 8:00 51.298 47.393 50.132 49.782 47.626 42.792  8:37 43.671 
9/1/2006 12:00 51.3 47.389 50.128 49.782 47.618 42.788  12:37 43.7 
9/1/2006 16:00 51.29 47.383 50.118 49.784 47.609 42.79  16:37 43.705 
9/1/2006 20:00 51.281 47.383 50.122 49.792 47.612 42.799  20:37 43.724 
9/2/2006 0:00 51.306 47.4 50.145 49.796 47.638 42.81  0:37 43.7 
9/2/2006 4:00 51.314 47.402 50.147 49.794 47.634 42.814  4:37 43.683 
9/2/2006 8:00 51.332 47.418 50.174 49.808 47.659 42.831  8:37 43.686 
9/2/2006 12:00 51.355 47.425 50.186 49.802 47.669 42.84  12:37 43.686 
9/2/2006 16:00 51.357 47.416 50.167 49.796 47.648 42.836  16:37 43.826 
9/2/2006 20:00 51.347 47.412 50.161 49.798 47.644 42.842  20:37 43.741 
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9/3/2006 0:00 51.349 47.42 50.172 49.802 47.653 42.849  0:37 43.715 
9/3/2006 4:00 51.341 47.414 50.163 49.8 47.644 42.849  4:37 43.69 
9/3/2006 8:00 51.343 47.418 50.17 49.804 47.653 42.857  8:37 43.69 
9/3/2006 12:00 51.353 47.433 50.17 49.8 47.761 42.849  12:37 43.898 
9/3/2006 16:00 51.326 47.494 50.167 49.794 47.884 42.842  16:37 44.195 
9/3/2006 20:00 51.31 47.542 50.19 49.802 47.835 42.847  20:37 44.004 
9/4/2006 0:00 51.326 47.542 50.211 49.804 47.79 42.857  0:37 43.898 
9/4/2006 4:00 51.328 47.527 50.205 49.808 47.757 42.866  4:37 43.833 
9/4/2006 8:00 51.345 47.527 50.23 49.82 47.765 42.884  8:37 43.809 
9/4/2006 12:00 51.367 47.521 50.238 49.814 47.765 42.886  12:37 43.888 
9/4/2006 16:00 51.339 47.552 50.234 49.812 47.919 42.89  16:37 44.212 
9/4/2006 20:00 51.343 47.631 50.286 49.827 47.995 42.907  20:37 44.209 
9/5/2006 0:00 51.363 47.636 50.302 49.823 47.905 42.914  0:37 44.033 
9/5/2006 4:00 51.367 47.619 50.303 49.827 47.858 42.92  4:37 43.934 
9/5/2006 8:00 51.378 47.611 50.317 49.831 47.847 42.929  8:37 43.898 
9/5/2006 12:00 51.39 47.588 50.303 49.82 47.823 42.923  12:37 43.883 
9/5/2006 16:00 51.371 47.565 50.273 49.818 47.784 42.923  16:37 43.896 
9/5/2006 20:00 51.359 47.59 50.276 49.827 47.942 42.931  20:37 44.253 
9/6/2006 0:00 51.378 47.623 50.307 49.833 47.888 42.933  0:37 44.036 
9/6/2006 4:00 51.382 47.611 50.302 49.833 47.845 42.94  4:37 43.941 
9/6/2006 8:00 51.384 47.6 50.305 49.841 47.831 42.949  8:37 43.896 
9/6/2006 12:00 51.388 47.583 50.298 49.827 47.817 42.946  12:37 43.864 
9/6/2006 16:00 51.363 47.563 50.261 49.82 47.776 42.942  16:37 43.823 
9/6/2006 20:00 51.337 47.548 50.248 49.827 47.763 42.944  20:37 43.816 
9/7/2006 0:00 51.341 47.546 50.253 49.829 47.773 42.949  0:37 43.804 
9/7/2006 4:00 51.332 47.535 50.24 49.831 47.755 42.946  4:37 43.765 
9/7/2006 8:00 51.33 47.542 50.253 49.845 47.769 42.957  8:37 43.787 
9/7/2006 12:00 51.328 47.531 50.242 49.831 47.763 42.953  12:37 43.925 
9/7/2006 16:00 51.302 47.514 50.207 49.808 47.73 42.942  16:37 43.883 
9/7/2006 20:00 51.279 47.508 50.199 49.814 47.724 42.951  20:37 43.809 
9/8/2006 0:00 51.287 47.517 50.213 49.816 47.743 42.953  0:37 43.785 
9/8/2006 4:00 51.285 47.517 50.211 49.823 47.741 42.957  4:37 43.753 
9/8/2006 8:00 51.29 47.527 50.232 49.831 47.761 42.973  8:37 43.748 
9/8/2006 12:00 51.304 47.531 50.238 49.831 47.769 42.968  12:37 43.76 
9/8/2006 16:00 51.298 47.517 50.209 49.823 47.737 42.955  16:37 43.748 
9/8/2006 20:00 51.287 47.521 50.213 49.835 47.745 42.966  20:37 43.736 
9/9/2006 0:00 51.308 47.529 50.234 49.835 47.769 42.966  0:37 43.751 
9/9/2006 4:00 51.302 47.531 50.226 49.835 47.755 42.977  4:37 43.719 
9/9/2006 8:00 51.304 47.527 50.224 49.835 47.755 42.97  8:37 43.719 
9/9/2006 12:00 51.306 47.527 50.226 49.839 47.759 42.964  12:37 43.715 
9/9/2006 16:00 51.277 47.521 50.188 49.827 47.815 42.955  16:37 43.934 
9/9/2006 20:00 51.263 47.569 50.211 49.839 47.833 42.966  20:37 43.859 
9/10/2006 0:00 51.255 47.573 50.23 49.843 47.819 42.966  0:37 43.806 
9/10/2006 4:00 51.244 47.567 50.221 49.841 47.79 42.97  4:37 43.765 
9/10/2006 8:00 51.238 47.563 50.23 49.847 47.79 42.981  8:37 43.741 
9/10/2006 12:00 51.242 47.563 50.236 49.845 47.796 42.977  12:37 43.751 
9/10/2006 16:00 51.234 47.579 50.226 49.843 47.919 42.975  16:37 44.132 
9/10/2006 20:00 51.234 47.661 50.276 49.857 48.056 42.992  20:37 44.246 
9/11/2006 0:00 51.263 47.688 50.315 49.859 47.97 42.996  0:37 44.048 
9/11/2006 4:00 51.279 47.684 50.323 49.863 47.929 43.003  4:37 43.966 
9/11/2006 8:00 51.29 47.671 50.332 49.863 47.911 43.016  8:37 43.915 
9/11/2006 12:00 51.318 47.669 50.35 49.869 47.913 43.016  12:37 43.91 
9/11/2006 16:00 51.333 47.654 50.338 49.861 47.888 43.007  16:37 43.879 
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9/11/2006 20:00 51.337 47.652 50.348 49.871 47.89 43.018  20:37 43.876 
9/12/2006 0:00 51.349 47.661 50.369 49.871 47.901 43.025  0:37 43.876 
9/12/2006 4:00 51.355 47.661 50.369 49.871 47.894 43.027  4:37 43.871 
9/12/2006 8:00 51.367 47.667 50.384 49.882 47.903 43.033  8:37 43.867 
9/12/2006 12:00 51.38 47.669 50.39 49.879 47.909 43.029  12:37 43.869 
9/12/2006 16:00 51.371 47.648 50.354 49.869 47.87 43.02  16:37 43.859 
9/12/2006 20:00 51.359 47.638 50.34 49.873 47.858 43.027  20:37 43.857 
9/13/2006 0:00 51.361 47.638 50.348 49.88 47.868 43.027  0:37 43.833 
9/13/2006 4:00 51.355 47.625 50.332 49.877 47.853 43.025  4:37 43.833 
9/13/2006 8:00 51.355 47.634 50.342 49.884 47.864 43.035  8:37 43.84 
9/13/2006 12:00 51.351 47.615 50.317 49.876 47.845 43.025  12:37 43.823 
9/13/2006 16:00 51.324 47.598 50.276 49.869 47.81 43.014  16:37 43.811 
9/13/2006 20:00 51.308 47.627 50.28 49.877 47.966 43.022  20:37 44.25 
9/14/2006 0:00 51.316 47.661 50.303 49.884 47.919 43.025  0:37 44.016 
9/14/2006 4:00 51.318 47.657 50.305 49.882 47.892 43.029  4:37 43.932 
9/14/2006 8:00 51.324 47.659 50.319 49.888 47.894 43.038  8:37 43.823 
9/14/2006 12:00 51.332 47.654 50.317 49.884 47.886 43.035  12:37 44.11 
9/14/2006 16:00 51.316 47.634 50.292 49.877 47.853 43.027  16:37 44.258 
9/14/2006 20:00 51.31 47.692 50.317 49.89 48.071 43.038  20:37 44.521 
9/15/2006 0:00 51.322 47.738 50.348 49.898 48.024 43.042  0:37 44.238 
9/15/2006 4:00 51.322 47.73 50.344 49.902 47.972 43.046  4:37 44.113 
9/15/2006 8:00 51.326 47.729 50.355 49.908 47.96 43.059  8:37 44.043 
9/15/2006 12:00 51.322 47.711 50.338 49.904 47.933 43.053  12:37 43.995 
9/15/2006 16:00 51.298 47.677 50.298 49.898 47.884 43.04  16:37 43.874 
9/15/2006 20:00 51.283 47.665 50.288 49.9 47.878 43.04  20:37 43.888 
9/16/2006 0:00 51.29 47.657 50.294 49.906 47.88 43.064  0:37 43.869 
9/16/2006 4:00 51.302 47.671 50.315 49.908 47.89 43.053  4:37 43.816 
9/16/2006 8:00 51.298 47.661 50.305 49.908 47.876 43.068  8:37 43.821 
9/16/2006 12:00 51.294 47.642 50.286 49.906 47.862 43.057  12:37 43.821 
9/16/2006 16:00 51.273 47.617 50.251 49.894 47.827 43.044  16:37 43.797 
9/16/2006 20:00 51.267 47.627 50.275 49.908 47.849 43.053  20:37 43.801 
9/17/2006 0:00 51.261 47.611 50.253 49.902 47.827 43.101  0:37 43.775 
9/17/2006 4:00 51.302 47.667 50.348 49.924 47.907 43.103  4:37 43.739 
9/17/2006 8:00 51.337 47.675 50.371 49.931 47.936 43.094  8:37 43.763 
9/17/2006 12:00 51.357 47.698 50.39 49.926 47.94 43.12  12:37 43.828 
9/17/2006 16:00 51.353 47.679 50.359 49.918 47.905 43.098  16:37 44.019 
9/17/2006 20:00 51.347 47.686 50.369 49.926 47.913 43.116  20:37 43.941 
9/18/2006 0:00 51.361 47.692 50.388 49.934 47.933 43.118  0:37 43.917 
9/18/2006 4:00 51.365 47.694 50.388 49.934 47.931 43.129  4:37 43.9 
9/18/2006 8:00 51.378 47.713 50.417 49.943 47.958 43.142  8:37 43.908 
9/18/2006 12:00 51.39 47.717 50.427 49.945 47.968 43.15  12:37 43.917 
9/18/2006 16:00 51.386 47.713 50.404 49.939 47.94 43.146  16:37 43.905 
9/18/2006 20:00 51.396 47.721 50.429 49.947 47.966 43.164  20:37 43.92 
9/19/2006 0:00 51.418 47.742 50.458 49.955 47.991 43.17  0:37 43.929 
9/19/2006 4:00 51.423 47.742 50.46 49.955 47.987 43.177  4:37 43.937 
9/19/2006 8:00 51.441 47.765 50.494 49.963 48.017 43.196  8:37 43.961 
9/19/2006 12:00 51.453 47.765 50.492 49.967 48.013 43.196  12:37 43.97 
9/19/2006 16:00 51.441 47.746 50.45 49.955 47.97 43.187  16:37 43.953 
9/19/2006 20:00 51.431 47.74 50.444 49.961 47.966 43.192  20:37 43.939 
9/20/2006 0:00 51.429 47.74 50.442 49.965 47.968 43.196  0:37 43.917 
9/20/2006 4:00 51.423 47.738 50.431 49.963 47.964 43.196  4:37 43.922 
9/20/2006 8:00 51.419 47.732 50.429 49.961 47.96 43.196  8:37 43.925 
9/20/2006 12:00 51.402 47.711 50.386 49.959 47.923 43.178  12:37 43.915 
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9/20/2006 16:00 51.367 47.684 50.336 49.947 47.874 43.157  16:37 43.869 
9/20/2006 20:00 51.347 47.707 50.342 49.955 48.036 43.152  20:37 44.18 
9/21/2006 0:00 51.339 47.746 50.348 49.961 48.017 43.137  0:37 44.069 
9/21/2006 4:00 51.324 47.736 50.33 49.959 47.954 43.127  4:37 43.956 
9/21/2006 8:00 51.302 47.723 50.323 49.957 47.931 43.118  8:37 43.9 
9/21/2006 12:00 51.283 47.688 50.288 49.953 47.882 43.096  12:37 43.838 
9/21/2006 16:00 51.23 47.623 50.23 49.932 47.788 43.066  16:37 43.758 
9/21/2006 20:00 51.195 47.631 50.278 49.941 47.827 43.081  20:37 43.734 
9/22/2006 0:00 51.21 47.644 50.305 49.961 47.872 43.089  0:37 43.717 
9/22/2006 4:00 51.228 47.663 50.332 49.967 47.899 43.101  4:37 43.758 
9/22/2006 8:00 51.253 47.686 50.371 49.975 47.935 43.12  8:37 43.777 
9/22/2006 12:00 51.267 47.686 50.375 49.977 47.933 43.122  12:37 43.801 
9/22/2006 16:00 51.269 47.694 50.379 49.975 47.929 43.124  16:37 43.809 
9/22/2006 20:00 51.283 47.713 50.406 49.983 47.956 43.146  20:37 43.809 
9/23/2006 0:00 51.3 47.728 50.433 49.989 47.981 43.152  0:37 43.855 
9/23/2006 4:00 51.314 47.744 50.454 49.998 47.999 43.159  4:37 43.862 
9/23/2006 8:00 51.316 47.742 50.452 49.998 47.989 43.178  8:37 43.874 
9/23/2006 12:00 51.335 47.755 50.473 50.006 48.007 43.185  12:37 43.912 
9/23/2006 16:00 51.345 47.771 50.488 50.012 48.017 43.2  16:37 44.091 
9/23/2006 20:00 51.369 47.794 50.527 50.022 48.052 43.218  20:37 44.038 
9/24/2006 0:00 51.396 47.809 50.552 50.032 48.073 43.23  0:37 44.04 
9/24/2006 4:00 51.416 47.824 50.569 50.039 48.081 43.241  4:37 44.016 
9/24/2006 8:00 51.439 47.845 50.604 50.046 48.109 43.259  8:37 44.057 
9/24/2006 12:00 51.461 47.865 50.618 50.055 48.234 43.263  12:37 44.342 
9/24/2006 16:00 51.464 47.938 50.623 50.057 48.364 43.269  16:37 44.622 
9/24/2006 20:00 51.47 47.999 50.656 50.067 48.36 43.282  20:37 44.465 
9/25/2006 0:00 51.478 47.989 50.656 50.077 48.251 43.285  0:37 44.361 
9/25/2006 4:00 51.48 47.97 50.648 50.085 48.204 43.293  4:37 44.26 
9/25/2006 8:00 51.482 47.961 50.654 50.089 48.192 43.311  8:37 44.154 
9/25/2006 12:00 51.484 47.936 50.641 50.091 48.167 43.315  12:37 44.202 
9/25/2006 16:00 51.47 47.919 50.612 50.087 48.128 43.317  16:37 44.316 
9/25/2006 20:00 51.466 47.913 50.618 50.092 48.138 43.332  20:37 44.219 
9/26/2006 0:00 51.472 47.909 50.621 50.096 48.138 43.337  0:37 44.178 
9/26/2006 4:00 51.472 47.903 50.612 50.096 48.128 43.346  4:37 44.135 
9/26/2006 8:00 51.476 47.905 50.62 50.101 48.136 43.356  8:37 44.118 
9/26/2006 12:00 51.474 47.893 50.602 50.102 48.118 43.356  12:37 44.436 
9/26/2006 16:00 51.451 47.872 50.564 50.089 48.077 43.35  16:37 44.395 
9/26/2006 20:00 51.433 47.865 50.556 50.089 48.079 43.356  20:37 44.243 
9/27/2006 0:00 51.425 47.855 50.544 50.091 48.071 43.356  0:37 44.173 
9/27/2006  4:00 51.421 47.855 50.552 50.094 48.085 43.363  4:37 44.13 
9/27/2006 8:00 51.443 47.88 50.591 50.108 48.124 43.384  8:37 44.115 
9/27/2006 12:00 51.464 47.888 50.604 50.118 48.14 43.389  12:37 44.12 
9/27/2006 16:00 51.466 47.884 50.587 50.12 48.12 43.393  16:37 44.103 
9/27/2006 20:00 51.476 47.911 50.621 50.126 48.151 43.417  20:37 44.113 
9/28/2006 0:00 51.48 47.926 50.652 50.138 48.185 43.426  0:37 44.127 
9/28/2006 4:00 51.502 47.932 50.666 50.144 48.189 43.437  4:37 44.144 
9/28/2006 8:00 51.513 47.945 50.682 50.153 48.204 43.45  8:37 44.147 
9/28/2006 12:00 51.511 47.949 50.675 50.157 48.193 43.452  12:37 44.154 
9/28/2006 16:00 51.49 47.926 50.633 50.148 48.141 43.445  16:37 44.132 
9/28/2006 20:00 51.468 47.918 50.616 50.146 48.13 43.45  20:37 44.023 
9/29/2006 0:00 51.451 47.897 50.587 50.14 48.107 43.443  0:37 44.086 
9/29/2006 4:00 51.423 47.87 50.55 50.132 48.075 43.432  4:37 44.057 
9/29/2006 8:00 51.396 47.865 50.539 50.128 48.07 43.439  8:37 44.031 
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9/29/2006 12:00 51.396 47.874 50.56 50.138 48.1 43.441  12:37 44.12 
9/29/2006 16:00 51.39 47.867 50.542 50.14 48.089 43.432  16:37 44.101 
9/29/2006 20:00 51.39 47.882 50.556 50.148 48.173 43.439  20:37 44.328 
9/30/2006 0:00 51.394 47.959 50.583 50.157 48.364 43.45  0:37 44.622 
9/30/2006 4:00 51.4 48.041 50.614 50.166 48.471 43.452  4:37 44.791 
9/30/2006 8:00 51.423 48.122 50.676 50.185 48.493 43.465  8:37 44.675 
9/30/2006 12:00 51.453 48.118 50.704 50.205 48.405 43.471  12:37 44.489 
9/30/2006 16:00 51.457 48.087 50.683 50.216 48.327 43.469  16:37 44.383 
9/30/2006 20:00 51.457 48.135 50.695 50.222 48.47 43.476  20:37 44.574 
10/1/2006 0:00 51.466 48.116 50.704 50.236 48.37 43.478  0:37 44.407 
10/1/2006 4:00 51.468 48.099 50.699 50.242 48.325 43.478  4:37 44.328 
10/1/2006 8:00 51.468 48.081 50.699 50.25 48.306 43.484  8:37 44.289 
10/1/2006 12:00 51.472 48.066 50.691 50.256 48.284 43.482  12:37 44.255 
10/1/2006 16:00 51.455 48.045 50.662 50.256 48.261 43.484  16:37 44.301 
10/1/2006 20:00 51.451 48.118 50.689 50.262 48.481 43.497  20:37 44.571 
10/2/2006 0:00 51.464 48.124 50.714 50.275 48.384 43.491  0:37 44.386 
10/2/2006 4:00 51.466 48.108 50.71 50.287 48.337 43.489  4:37 44.313 
10/2/2006 8:00 51.472 48.104 50.724 50.295 48.327 43.502  8:37 44.282 
10/2/2006 12:00 51.48 48.091 50.728 50.305 48.321 43.502  12:37 44.255 
10/2/2006 16:00 51.472 48.064 50.7 50.307 48.282 43.495  16:37 44.221 
10/2/2006 20:00 51.47 48.072 50.714 50.315 48.292 43.51  20:37 44.226 
10/3/2006 0:00 51.478 48.066 50.72 50.325 48.296 43.506  0:37 44.224 
10/3/2006 4:00 51.477 48.058 50.714 50.33 48.28 43.506  4:37 44.197 
10/3/2006 8:00 51.476 48.066 50.73 50.338 48.292 43.513  8:37 44.214 
10/3/2006 12:00 51.476 48.064 50.73 50.344 48.292 43.513  12:37 44.468 
10/3/2006 16:00 51.464 48.051 50.706 50.348 48.271 43.51  16:37 44.436 
10/3/2006 20:00 51.464 48.06 50.722 50.356 48.288 43.519  20:37 44.458 
10/4/2006 0:00 51.466 48.078 50.755 50.37 48.321 43.521  0:37 44.4 
10/4/2006 4:00 51.47 48.095 50.782 50.383 48.349 43.528  4:37 44.364 
10/4/2006 8:00 51.482 48.122 50.82 50.401 48.378 43.534  8:37 44.366 
10/4/2006 12:00 51.502 48.141 50.853 50.419 48.403 43.539  12:37 44.381 
10/4/2006 16:00 51.506 48.133 50.843 50.431 48.376 43.536  16:37 44.364 
10/4/2006 20:00 51.509 48.145 50.855 50.444 48.394 43.547  20:37 44.345 
10/5/2006 0:00 51.517 48.143 50.791 50.456 48.382 43.543  0:37 44.374 
10/5/2006 4:00 51.517 48.143 50.793 50.466 48.38 43.545  4:37 44.359 
10/5/2006 8:00 51.522 48.145 50.791 50.476 48.388 43.552  8:37 44.361 
10/5/2006 12:00 51.523 48.152 50.785 50.486 48.386 43.552  12:37 44.371 
10/5/2006 16:00 51.507 48.122 50.757 50.49 48.343 43.547  16:37 44.345 
10/5/2006 20:00 51.5 48.16 50.768 50.494 48.478 43.556  20:37 44.612 
10/6/2006 0:00 51.504 48.212 50.78 50.505 48.485 43.556  0:37 44.528 
10/6/2006 4:00 51.506 48.2 50.782 50.519 48.446 43.56  4:37 44.444 
10/6/2006 8:00 51.509 48.199 50.784 50.531 48.437 43.562  8:37 44.417 
10/6/2006 12:00 51.514 48.189 50.778 50.539 48.425 43.567  12:37 44.407 
10/6/2006 16:00 51.49 48.158 50.745 50.539 48.368 43.565  16:37 44.472 
10/6/2006 20:00 51.476 48.158 50.749 50.543 48.372 43.573  20:37 44.405 
10/7/2006 0:00 51.474 48.156 50.751 50.551 48.386 43.571  0:37 44.383 
10/7/2006 4:00 51.47 48.152 50.745 50.556 48.376 43.571  4:37 44.345 
10/7/2006 8:00 51.468 48.16 50.753 50.562 48.386 43.584  8:37 44.335 
10/7/2006 12:00 51.47 48.156 50.747 50.569 48.386 43.58  12:37 44.34 
10/7/2006 16:00 51.453 48.189 50.737 50.57 48.444 43.584  16:37 44.468 
10/7/2006 20:00 51.447 48.187 50.745 50.574 48.421 43.588  20:37 44.856 
10/8/2006 0:00 51.449 48.186 50.751 50.582 48.423 43.588  0:37 44.612 
10/8/2006 4:00 51.447 48.185 50.749 50.59 48.411 43.593  4:37 44.504 
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10/8/2006 8:00 51.455 48.197 50.764 50.598 48.433 43.604  8:37 44.46 
10/8/2006 12:00 51.461 48.193 50.758 50.608 48.427 43.597  12:37 44.603 
10/8/2006 16:00 51.453 48.181 50.745 50.611 48.403 43.604  16:37 44.656 
10/8/2006 20:00 51.451 48.184 50.755 50.616 48.415 43.615  20:37 44.728 
10/9/2006 0:00 51.461 48.195 50.764 50.626 48.439 43.619  0:37 44.596 
10/9/2006 4:00 51.471 48.205 50.77 50.635 48.444 43.621  4:37 44.533 
10/9/2006 8:00 51.482 48.218 50.78 50.643 48.46 43.628  8:37 44.501 
10/9/2006 12:00 51.492 48.216 50.778 50.655 48.46 43.625  12:37 44.482 
10/9/2006 16:00 51.49 48.209 50.764 50.659 48.439 43.63  16:37 44.453 
10/9/2006 20:00 51.49 48.208 50.762 50.667 48.458 43.643  20:37 44.451 
10/10/2006 0:00 51.492 48.212 50.762 50.672 48.444 43.641  0:37 44.441 
10/10/2006 4:00 51.488 48.207 50.76 50.674 48.439 43.643  4:37 44.419 
10/10/2006 8:00 51.476 48.202 50.753 50.676 48.421 43.647  8:37 44.393 
10/10/2006 12:00 51.459 48.177 50.729 50.672 48.386 43.641  12:37 44.357 
10/10/2006 16:00 51.434 48.151 50.71 50.663 48.358 43.643  16:37 44.301 
10/10/2006 20:00 51.416 48.141 50.704 50.659 48.347 43.643  20:37 44.262 
10/11/2006 0:00 51.402 48.141 50.707 50.657 48.351 43.641  0:37 44.272 
10/11/2006 4:00 51.388 48.122 50.697 50.653 48.335 43.636  4:37 44.253 
10/11/2006 8:00 51.375 48.135 50.706 50.649 48.345 43.649  8:37 44.243 
10/11/2006 12:00 51.38 48.162 50.741 50.659 48.413 43.66  12:37 44.284 
10/11/2006 16:00 51.392 48.17 50.749 50.672 48.411 43.658  16:37 44.304 
10/11/2006 20:00 51.404 48.193 50.764 50.678 48.429 43.667  20:37 44.306 
10/12/2006 0:00 51.41 48.184 50.755 50.684 48.423 43.667  0:37 44.301 
10/12/2006 4:00 51.421 48.206 50.774 50.692 48.448 43.675  4:37 44.332 
10/12/2006 8:00 51.439 48.227 50.785 50.702 48.472 43.677  8:37 44.354 
10/12/2006 12:00 51.447 48.216 50.768 50.708 48.45 43.675  12:37 44.354 
10/12/2006 16:00 51.432 48.191 50.745 50.704 48.411 43.675  16:37 44.349 
10/12/2006 20:00 51.425 48.193 50.745 50.708 48.417 43.682  20:37 44.335 
10/13/2006 0:00 51.431 48.209 50.758 50.712 48.439 43.688  0:37 44.335 
10/13/2006 4:00 51.437 48.223 50.764 50.718 48.454 43.688  4:37 44.349 
10/13/2006 8:00 51.447 48.23 50.77 50.724 48.464 43.699  8:37 44.361 
10/13/2006 12:00 51.461 48.239 50.778 50.737 48.481 43.697  12:37 44.371 
10/13/2006 16:00 51.453 48.216 50.754 50.736 48.44 43.699  16:37 44.559 
10/13/2006 20:00 51.455 48.32 50.78 50.743 48.692 43.708  20:37 45.088 
10/14/2006 0:00 51.467 48.404 50.801 50.757 48.786 43.71  0:37 45.023 
10/14/2006 4:00 51.476 48.408 50.809 50.775 48.669 43.708  4:37 44.731 
10/14/2006 8:00 51.488 48.397 50.824 50.79 48.645 43.73  8:37 44.69 
10/14/2006 12:00 51.498 48.374 50.811 50.802 48.608 43.725  12:37 44.625 
10/14/2006 16:00 51.488 48.333 50.782 50.802 48.548 43.725  16:37 44.82 
10/14/2006 20:00 51.475 48.314 50.77 50.804 48.53 43.732  20:37 44.644 
10/15/2006 0:00 51.459 48.287 50.747 50.804 48.495 43.725  0:37 44.559 
10/15/2006 4:00 51.445 48.262 50.731 50.802 48.474 43.734  4:37 44.489 
10/15/2006 8:00 51.434 48.268 50.737 50.8 48.483 43.74  8:37 44.456 
10/15/2006 12:00 51.432 48.275 50.741 50.806 48.493 43.745  12:37 44.436 
10/15/2006 16:00 51.423 48.249 50.724 50.799 48.462 43.743  16:37 44.395 
10/15/2006 20:00 51.408 48.253 50.728 50.798 48.462 43.758  20:37 44.388 
10/16/2006 0:00 51.4 48.241 50.718 50.796 48.454 43.758  0:37 44.369 
10/16/2006 4:00 51.39 48.235 50.718 50.796 48.444 43.751  4:37 44.349 
10/16/2006 8:00 51.375 48.216 50.699 50.786 48.423 43.745  8:37 44.33 
10/16/2006 12:00 51.363 48.21 50.699 50.781 48.415 43.736  12:37 44.325 
10/16/2006 16:00 51.342 48.193 50.687 50.769 48.384 43.749  16:37 44.299 
10/16/2006 20:00 51.332 48.203 50.707 50.765 48.407 43.753  20:37 44.287 
10/17/2006 0:00 51.33 48.21 50.718 50.765 48.427 43.758  0:37 44.284 
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10/17/2006 4:00 51.339 48.235 50.745 50.773 48.464 43.771  4:37 44.289 
10/17/2006 8:00 51.351 48.239 50.747 50.779 48.47 43.766  8:37 44.313 
10/17/2006 12:00 51.373 48.264 50.768 50.794 48.507 43.777  12:37 44.352 
10/17/2006 16:00 51.379 48.257 50.757 50.798 48.487 43.779  16:37 44.359 
10/17/2006 20:00 51.39 48.278 50.776 50.806 48.517 43.786  20:37 44.381 
10/18/2006 0:00 51.414 48.306 50.791 50.816 48.544 43.806  0:37 44.405 
10/18/2006 4:00 51.434 48.316 50.801 50.824 48.563 43.812  4:37 44.415 
10/18/2006 8:00 51.463 48.35 50.828 50.841 48.606 43.832  8:37 44.463 
10/18/2006 12:00 51.49 48.364 50.833 50.855 48.614 43.836  12:37 44.494 
10/18/2006 16:00 51.504 48.36 50.828 50.859 48.597 43.84  16:37 44.497 
10/18/2006 20:00 51.522 48.372 50.839 50.869 48.62 43.855  20:37 44.514 
10/19/2006 0:00 51.531 48.369 50.828 50.877 48.606 43.858  0:37 44.511 
10/19/2006 4:00 51.535 48.349 50.806 50.879 48.577 43.866  4:37 44.506 
10/19/2006 8:00 51.537 48.356 50.812 50.883 48.583 43.875  8:37 44.504 
10/19/2006 12:00 51.543 48.354 50.805 50.887 48.579 43.877  12:37 44.504 
10/19/2006 16:00 51.521 48.323 50.776 50.879 48.528 43.875  16:37 44.475 
10/19/2006 20:00 51.51 48.325 50.78 50.879 48.54 43.888  20:37 44.465 
10/20/2006 0:00 51.509 48.327 50.776 50.883 48.554 43.886  0:37 44.46 
10/20/2006 4:00 51.502 48.316 50.762 50.883 48.538 43.888  4:37 44.439 
10/20/2006 8:00 51.496 48.322 50.764 50.883 48.54 43.895  8:37 44.441 
10/20/2006 12:00 51.486 48.303 50.747 50.881 48.519 43.892  12:37 44.434 
10/20/2006 16:00 51.463 48.287 50.729 50.871 48.485 43.89  16:37 44.516 
10/20/2006 20:00 51.453 48.301 50.747 50.869 48.519 43.899  20:37 44.468 
10/21/2006 0:00 51.457 48.306 50.755 50.875 48.538 43.901  0:37 44.419 
10/21/2006 4:00 51.465 48.324 50.766 50.881 48.56 43.905  4:37 44.451 
10/21/2006 8:00 51.48 48.362 50.801 50.891 48.601 43.923  8:37 44.463 
10/21/2006 12:00 51.519 48.393 50.824 50.906 48.661 43.934  12:37 44.509 
10/21/2006 16:00 51.549 48.418 50.839 50.918 48.675 43.944  16:37 44.545 
10/21/2006 20:00 51.576 48.437 50.851 50.93 48.692 43.947  20:37 44.567 
10/22/2006 0:00 51.604 48.445 50.857 50.942 48.7 43.957  0:37 44.593 
10/22/2006 4:00 51.631 48.45 50.862 50.952 48.694 43.955  4:37 44.593 
10/22/2006 8:00 51.654 48.46 50.87 50.961 48.698 43.97  8:37 44.608 
10/22/2006 12:00 51.674 48.458 50.866 50.971 48.696 43.975  12:37 44.617 
10/22/2006 16:00 51.683 48.44 50.845 50.971 48.657 43.984  16:37 44.603 
10/22/2006 20:00 51.695 48.442 50.847 50.975 48.671 43.994  20:37 44.603 
10/23/2006 0:00 51.703 48.441 50.845 50.979 48.669 43.999  0:37 44.6 
10/23/2006 4:00 51.711 48.445 50.845 50.985 48.677 44.003  4:37 44.598 
10/23/2006 8:00 51.721 48.454 50.847 50.989 48.683 44.012  8:37 44.581 
10/23/2006 12:00 51.728 48.452 50.843 50.995 48.683 44.014  12:37 44.629 
10/23/2006 16:00 51.731 48.437 50.824 50.993 48.657 44.018  16:37 44.62 
10/23/2006 20:00 51.734 48.437 50.83 50.997 48.669 44.027  20:37 44.608 
10/24/2006 0:00 51.736 48.44 50.822 50.999 48.669 44.027  0:37 44.603 
10/24/2006 4:00 51.737 48.438 50.818 51.001 48.665 44.023  4:37 44.547 
10/24/2006 8:00 51.737 48.435 50.815 51.003 48.663 44.033  8:37 44.584 
10/24/2006 12:00 51.733 48.425 50.795 51.003 48.638 44.027  12:37 44.576 
10/24/2006 16:00 51.717 48.4 50.779 50.993 48.601 44.027  16:37 44.542 
10/24/2006 20:00 51.701 48.4 50.783 50.991 48.618 44.04  20:37 44.535 
10/25/2006 0:00 51.684 48.393 50.77 50.989 48.613 44.029  0:37 44.54 
10/25/2006 4:00 51.668 48.4 50.772 50.989 48.618 44.036  4:37 44.492 
10/25/2006 8:00 51.654 48.4 50.774 50.987 48.616 44.04  8:37 44.504 
10/25/2006 12:00 51.643 48.4 50.77 50.989 48.622 44.042  12:37 44.506 
10/25/2006 16:00 51.625 48.391 50.754 50.983 48.599 44.038  16:37 44.485 
10/25/2006 20:00 51.607 48.395 50.766 50.981 48.611 44.049  20:37 44.475 
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TABLE S1.2  (Cont.) 

         
SB02 

 Water level (ft below top of casing) at indicated well    
         Water Level 
Date Time 
 

MW4 MW05 MW06 MW07 MW08 SB03  Time (ft TOC) 

          
10/26/2006 0:00 51.599 48.41 50.778 50.985 48.638 44.049  0:37 44.492 
10/26/2006 4:00 51.59 48.408 50.774 50.987 48.632 44.053  4:37 44.489 
10/26/2006 8:00 51.584 48.427 50.789 50.991 48.657 44.057  8:37 44.492 
10/26/2006 12:00 51.582 48.425 50.785 50.995 48.653 44.059  12:37 44.509 
10/26/2006 16:00 51.578 48.431 50.784 50.995 48.643 44.062  16:37 44.509 
10/26/2006 20:00 51.578 48.443 50.801 51.003 48.665 44.066  20:37 44.518 
10/27/2006 0:00 51.586 48.485 50.847 51.009 48.722 44.079  0:37 44.509 
10/27/2006 4:00 51.604 48.467 50.822 51.014 48.695 44.053  4:37 44.4 
10/27/2006 8:00 51.625 48.483 50.845 51.024 48.729 44.04  8:37 44.436 
10/27/2006 12:00 51.653 48.5 50.851 51.034 48.747 44.062  12:37 44.492 
10/27/2006 16:00 51.67 48.498 50.839 51.036 48.72 44.081  16:37 44.511 
10/27/2006 20:00 51.686 48.496 50.847 51.042 48.728 44.096  20:37 44.535 
10/28/2006 0:00 51.703 48.512 50.857 51.05 48.751 44.109  0:37 44.562 
10/28/2006 4:00 51.719 48.517 50.861 51.056 48.755 44.109  4:37 44.581 
10/28/2006 8:00 51.732 48.519 50.855 51.06 48.741 44.114  8:37 44.581 
10/28/2006 12:00 51.742 48.506 50.843 51.062 48.729 44.116  12:37 44.581 
10/28/2006 16:00 51.744 48.48 50.816 51.056 48.681 44.112  16:37 44.581 
10/28/2006 20:00 51.744 48.469 50.816 51.052 48.686 44.122  20:37 44.567 
10/29/2006 0:00 51.744 48.468 50.815 51.054 48.693 44.122  0:37 44.564 
10/29/2006 4:00 51.742 48.467 50.809 51.056 48.693 44.122  4:37 44.562 
10/29/2006 8:00 51.742 48.475 50.809 51.058 48.699 44.127  8:37 44.535 
10/29/2006 12:00 51.739 48.479 50.811 51.06 48.699 44.127  12:37 44.559 
10/29/2006 16:00 51.729 48.448 50.788 51.052 48.659 44.12  16:37 44.632 
10/29/2006 20:00 51.713 48.445 50.785 51.046 48.656 44.125  20:37 44.569 
10/30/2006 0:00 51.697 48.429 50.77 51.044 48.645 44.114  0:37 44.535 
10/30/2006 4:00 51.672 48.412 50.751 51.03 48.61 44.107  4:37 44.497 
10/30/2006 8:00 51.645 48.406 50.758 51.024 48.62 44.112  8:37 44.48 
10/30/2006 12:00 51.625 48.412 50.758 51.024 48.636 44.109  12:37 44.477 
10/30/2006 16:00 51.611 48.448 50.801 51.03 48.692 44.129  16:37 44.482 
10/30/2006 20:00 51.629 48.523 50.864 51.058 48.816 44.157  20:37 44.586 
10/31/2006 0:00 51.67 48.556 50.872 51.081 48.848 44.155  0:37 44.656 
10/31/2006 4:00 51.705 48.59 50.888 51.093 48.851 44.162  4:37 44.685 
10/31/2006 8:00 51.735 48.613 50.901 51.107 48.864 44.177  8:37 44.716 
10/31/2006 12:00 51.764 48.615 50.899 51.117 48.858 44.179  12:37 44.731 
10/31/2006 16:00 51.785 48.594 50.876 51.117 48.804 44.183  16:37 44.697 
10/31/2006 20:00 51.805 48.585 50.886 51.121 48.813 44.192  20:37 44.714 
11/1/2006 0:00 51.825 48.594 50.891 51.128 48.827 44.194  0:37 44.709 
11/1/2006 4:00 51.844 48.601 50.893 51.134 48.835 44.203  4:37 44.709 
11/1/2006 8:00 51.868 48.617 50.914 51.146 48.86 44.222  8:37 44.736 
11/1/2006 12:00 51.893 48.629 50.918 51.156 48.882 44.24  12:37 44.757 
11/1/2006 16:00 51.913 48.625 50.905 51.16 48.853 44.248  16:37 44.743 
11/1/2006 20:00 51.938 48.636 50.92 51.166 48.878 44.259  20:37 44.757 
11/2/2006 0:00 51.959 48.646 50.928 51.176 48.892 44.272  0:37 44.769 
11/2/2006 4:00 51.979 48.648 50.918 51.182 48.884 44.277  4:37 44.765 
11/2/2006 8:00 51.997 48.652 50.926 51.189 48.907 44.279  8:37 44.774 
11/2/2006 12:00 52.016 48.661 50.926 51.199 48.897 44.283  12:37 44.789 
11/2/2006 16:00 52.032 48.644 50.907 51.199 48.857 44.285  16:37 44.774 
11/2/2006 20:00 52.046 48.633 50.909 51.199 48.862 44.292  20:37 44.772 
11/3/2006 0:00 52.057 48.633 50.903 51.203 48.868 44.29  0:37 44.762 
11/3/2006 4:00 52.065 48.636 50.901 51.205 48.861 44.292  4:37 44.745 
11/3/2006 8:00 52.073 48.631 50.899 51.207 48.866 44.294  8:37 44.719 
11/3/2006 12:00 52.079 48.617 50.878 51.205 48.835 44.29  12:37 44.803 
11/3/2006 16:00  48.594 50.938 51.193 48.784 44.285  16:37 44.813 
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11/3/2006 20:00  48.592 50.88 51.191 48.808 44.296  20:37 44.76 
11/4/2006 0:00  48.594 50.874 51.191 48.815 44.294  0:37 44.748 
11/4/2006 4:00  48.585 50.864 51.189 48.8 44.294  4:37 44.719 
11/4/2006 8:00  48.6 50.876 51.191 48.821 44.296  8:37 44.709 
11/4/2006 12:00  48.606 50.878 51.195 48.837 44.298  12:37 44.714 
11/4/2006 16:00  48.608 50.87 51.195 48.817 44.296  16:37 44.692 
11/4/2006 20:00  48.621 50.885 51.201 48.859 44.3  20:37 44.719 
11/5/2006 0:00  48.631 50.884 51.207 48.864 44.305  0:37 44.709 
11/5/2006 4:00  48.638 50.884 51.211 48.859 44.305  4:37 44.716 
11/5/2006 8:00  48.644 50.892 51.215 48.866 44.309  8:37 44.716 
11/5/2006 12:00  48.648 50.891 51.217 48.878 44.309  12:37 44.731 
11/5/2006 16:00  48.677 50.87 51.215 49.044 44.303  16:37 45.091 
11/5/2006 20:00  48.759 50.874 51.221 49.085 44.307  20:37 45.083 
11/6/2006 0:00  48.776 50.874 51.227 49.003 44.307  0:37 44.946 
11/6/2006 4:00  48.75 50.865 51.231 48.954 44.309  4:37 44.868 
11/6/2006 8:00  48.74 50.876 51.239 48.952 44.307  8:37 44.823 
11/6/2006 12:00  48.725 50.874 51.246 48.937 44.316  12:37 44.82 
11/6/2006 16:00  48.702 50.864 51.246 48.905 44.316  16:37 44.731 
11/6/2006 20:00  48.696 50.868 51.248 48.903 44.322  20:37 44.769 
11/7/2006 0:00  48.694 50.872 51.252 48.915 44.32  0:37 44.765 
11/7/2006 4:00  48.684 50.861 51.254 48.892 44.322  4:37 44.743 
11/7/2006 8:00  48.686 50.87 51.25 48.874 44.322  8:37 44.716 
11/7/2006 12:00  48.648 50.837 51.248 48.863 44.32  12:37 44.707 
11/7/2006 16:00  48.638 50.832 51.241 48.835 44.311  16:37 44.666 
11/7/2006 20:00  48.638 50.836 51.237 48.847 44.309  20:37 44.675 
11/8/2006 0:00  48.633 50.832 51.235 48.843 44.307  0:37 44.639 
11/8/2006 4:00  48.621 50.82 51.229 48.825 44.3  4:37 44.649 
11/8/2006 8:00  48.613 50.822 51.225 48.822 44.296  8:37 44.634 
11/8/2006 12:00  48.615 50.82 51.223 48.831 44.292  12:37 44.639 
11/8/2006 16:00  48.604 50.808 51.215 48.806 44.285  16:37 44.622 
11/8/2006 20:00  48.615 50.828 51.217 48.833 44.287  20:37 44.622 
11/9/2006 0:00  48.619 50.833 51.221 48.853 44.287  0:37 44.634 
11/9/2006 4:00  48.642 50.849 51.227 48.872 44.294  4:37 44.605 
11/9/2006 8:00  48.652 50.855 51.235 48.886 44.3  8:37 44.656 
11/9/2006 12:00  48.661 50.853 51.241 48.888 44.3  12:37 44.67 
11/9/2006 16:00  48.65 50.837 51.237 48.853 44.298  16:37 44.825 
11/9/2006 20:00  48.656 50.853 51.241 48.878 44.307  20:37 44.767 
11/10/2006 0:00  48.663 50.857 51.244 48.882 44.307  0:37 44.748 
11/10/2006 4:00  48.692 50.891 51.256 48.933 44.318  4:37 44.757 
11/10/2006 8:00  48.723 50.911 51.268 48.966 44.324  8:37 44.772 
11/10/2006 12:00  48.75 50.928 51.282 49.009 44.335  12:37 44.813 
11/10/2006 16:00  48.778 50.943 51.294 49.023 44.342  16:37 44.844 
11/10/2006 20:00  48.813 50.97 51.315 49.075 44.353  20:37 44.888 
11/11/2006 0:00  48.826 50.966 51.331 49.073 44.359  0:37 44.919 
11/11/2006 4:00  48.83 50.972 51.337 49.056 44.361  4:37 44.926 
11/11/2006 8:00  48.821 50.972 51.343 49.048 44.368  8:37 44.926 
11/11/2006 12:00  48.815 50.959 51.349 49.032 44.368  12:37 44.931 
11/11/2006 16:00  48.78 50.926 51.339 48.97 44.366  16:37 44.893 
11/11/2006 20:00  48.763 50.916 51.333 49.093 44.368  20:37 45.136 
11/12/2006 0:00  48.834 50.912 51.331 49.243 44.372  0:37 45.38 
11/12/2006 4:00  48.886 50.899 51.335 49.321 44.37  4:37 45.523 
11/12/2006 8:00  48.928 50.899 51.341 49.386 44.372  8:37 45.605 
11/12/2006 12:00  48.955 50.893 51.349 49.434 44.374  12:37 45.68 
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11/12/2006 16:00  48.987 50.884 51.351 49.452 44.372  16:37 45.713 
11/12/2006 20:00  49.03 50.916 51.364 49.559 44.383  20:37 45.808 
11/13/2006 0:00  49.072 50.92 51.378 49.403 44.389  0:37 45.455 
11/13/2006 4:00  49.099 50.936 51.394 49.341 44.389  4:37 45.308 
11/13/2006 8:00  49.087 50.951 51.404 49.294 44.396  8:37 45.218 
11/13/2006 12:00  49.053 50.924 51.412 49.231 44.385  12:37 45.144 
11/13/2006 16:00  49.02 50.895 51.404 49.136 44.387  16:37 45.056 
11/13/2006 20:00  49.014 50.895 51.402 49.122 44.387  20:37 45.013 
11/14/2006 0:00  48.993 50.899 51.406 49.124 44.385  0:37 44.979 
11/14/2006 4:00  48.951 50.878 51.4 49.069 44.387  4:37 44.931 
11/14/2006 8:00  48.915 50.866 51.394 49.046 44.387  8:37 44.899 
11/14/2006 12:00  48.865 50.837 51.388 49.017 44.381  12:37 44.866 
11/14/2006 16:00  48.842 50.843 51.376 48.997 44.381  16:37 44.818 
11/14/2006 20:00  48.828 50.864 51.378 49.034 44.383  20:37 44.88 
11/15/2006 0:00  48.832 50.878 51.386 49.064 44.389  0:37 44.842 
11/15/2006 4:00  48.851 50.897 51.392 49.073 44.396  4:37 44.856 
11/15/2006 8:00  48.88 50.941 51.412 49.149 44.405  8:37 44.895 
11/15/2006 12:00  48.886 50.941 51.427 49.165 44.4  12:37 44.926 
11/15/2006 16:00  48.901 50.939 51.429 49.142 44.402  16:37 44.926 
11/15/2006 20:00  48.913 50.949 51.437 49.153 44.407  20:37 44.943 
11/16/2006 0:00  48.92 50.953 51.441 49.148 44.409  0:37 44.95 
11/16/2006 4:00  48.92 50.945 51.441 49.122 44.409  4:37 44.936 
11/16/2006 8:00  48.922 50.947 51.445 49.126 44.413  8:37 44.943 
11/16/2006 12:00  48.913 50.943 51.445 49.12 44.411  12:37 44.945 
11/16/2006 16:00  48.895 50.911 51.437 49.066 44.409  16:37 44.909 
11/16/2006 20:00  48.888 50.914 51.433 49.069 44.411  20:37 44.904 
11/17/2006 0:00  48.874 50.909 51.431 49.069 44.411  0:37 44.895 
11/17/2006 4:00  48.878 50.926 51.433 49.087 44.413  4:37 44.885 
11/17/2006 8:00  48.886 50.945 51.439 49.122 44.424  8:37 44.907 
11/17/2006 12:00  48.897 50.959 51.449 49.157 44.426  12:37 44.917 
11/17/2006 16:00  48.905 50.961 51.455 49.151 44.431  16:37 44.95 
11/17/2006 20:00  48.924 50.986 51.463 49.194 44.435  20:37 45.006 
11/18/2006 0:00  48.932 50.991 51.472 49.21 44.435  0:37 45.023 
11/18/2006 4:00  48.947 51.001 51.48 49.206 44.442  4:37 45.025 
11/18/2006 8:00  48.957 51.005 51.486 49.208 44.446  8:37 45.035 
11/18/2006 12:00  48.959 51.001 51.49 49.22 44.446  12:37 45.049 
11/18/2006 16:00  48.966 50.99 51.49 49.181 44.448  16:37 45.042 
11/18/2006 20:00  48.974 51.009 51.494 49.208 44.452  20:37 45.054 
11/19/2006 0:00  48.976 51.018 51.5 49.224 44.457  0:37 45.073 
11/19/2006 4:00  48.987 51.03 51.504 49.233 44.463  4:37 45.074 
11/19/2006 8:00  48.993 51.034 51.51 49.235 44.468  8:37 45.081 
11/19/2006 12:00  48.995 51.032 51.516 49.239 44.468  12:37 45.098 
11/19/2006 16:00  48.993 51.005 51.512 49.306 44.468  16:37 45.303 
11/19/2006 20:00  49.018 51.018 51.518 49.493 44.468  20:37 45.515 
11/20/2006 0:00  49.066 51.038 51.529 49.397 44.476  0:37 45.337 
11/20/2006 4:00  49.089 51.044 51.537 49.358 44.478  4:37 45.254 
11/20/2006 8:00  49.083 51.028 51.545 49.315 44.478  8:37 45.213 
11/20/2006 12:00  49.085 51.032 51.547 49.31 44.481  12:37 45.192 
11/20/2006 16:00  49.045 50.997 51.541 49.239 44.481  16:37 45.141 
11/20/2006 20:00  49.039 50.993 51.539 49.231 44.478  20:37 45.11 
11/21/2006 0:00  49.039 50.99 51.537 49.233 44.481  0:37 45.095 
11/21/2006 4:00  49.022 50.966 51.531 49.196 44.478  4:37 45.052 
11/21/2006 8:00  49.022 50.968 51.529 49.196 44.481  8:37 45.028 
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11/21/2006 12:00  49.016 50.968 51.531 49.208 44.481  12:37 45.028 
11/21/2006 16:00  49.005 50.957 51.526 49.183 44.483  16:37 45.013 
11/21/2006 20:00  49.003 50.966 51.531 49.212 44.483  20:37 45.02 
11/22/2006 0:00  48.997 50.961 51.531 49.208 44.483  0:37 45.025 
11/22/2006 4:00  48.993 50.951 51.529 49.192 44.483  4:37 45.004 
11/22/2006 8:00  48.993 50.961 51.533 49.208 44.485  8:37 44.991 
11/22/2006 12:00  48.993 50.959 51.537 49.22 44.485  12:37 45.247 
11/22/2006 16:00  48.991 50.951 51.535 49.2 44.49  16:37 45.175 
11/22/2006 20:00  48.997 50.968 51.541 49.231 44.491  20:37 45.132 
11/23/2006 0:00  49.001 50.966 51.545 49.239 44.49  0:37 45.107 
11/23/2006 4:00  49.001 50.959 51.545 49.228 44.491  4:37 45.076 
11/23/2006 8:00  49.007 50.966 51.545 49.228 44.494  8:37 45.057 
11/23/2006 12:00  49.005 50.953 51.545 49.384 44.492  12:37 45.358 
11/23/2006 16:00  49.024 50.938 51.539 49.487 44.489  16:37 45.58 
11/23/2006 20:00  49.087 50.941 51.543 49.587 44.491  20:37 45.721 
11/24/2006 0:00  49.164 50.945 51.549 49.665 44.494  0:37 45.832 
11/24/2006 4:00  49.233 50.951 51.557 49.714 44.501  4:37 45.904 
11/24/2006 8:00  49.331 50.97 51.569 49.798 44.5  8:37 45.969 
11/24/2006 12:00  49.377 50.976 51.585 49.681 44.5  12:37 45.68 
11/24/2006 16:00  49.319 50.968 51.59 49.55 44.505  16:37 45.662 
11/24/2006 20:00  49.31 50.982 51.6 49.519 44.507  20:37 45.479 
11/25/2006 0:00  49.264 50.98 51.604 49.47 44.509  0:37 45.385 
11/25/2006 4:00  49.241 50.99 51.61 49.454 44.509  4:37 45.317 
11/25/2006 8:00  49.231 50.995 51.614 49.445 44.507  8:37 45.274 
11/25/2006 12:00  49.21 50.986 51.62 49.421 44.52  12:37 45.25 
11/25/2006 16:00  49.149 50.963 51.614 49.367 44.513  16:37 45.218 
11/25/2006 20:00  49.156 50.98 51.614 49.382 44.518  20:37 45.182 
11/26/2006 0:00  49.154 50.978 51.62 49.386 44.52  0:37 45.179 
11/26/2006 4:00  49.149 50.978 51.62 49.374 44.524  4:37 45.16 
11/26/2006 8:00  49.141 50.982 51.62 49.372 44.524  8:37 45.151 
11/26/2006 12:00  49.143 50.984 51.624 49.374 44.527  12:37 45.153 
11/26/2006 16:00  49.129 50.982 51.624 49.363 44.527  16:37 45.177 
11/26/2006 20:00  49.162 51.009 51.62 49.398 44.535  20:37 45.172 
11/27/2006 0:00  49.198 51.02 51.632 49.427 44.535  0:37 45.187 
11/27/2006 4:00  49.181 51.018 51.636 49.409 44.535  4:37 45.184 
11/27/2006 8:00  49.168 51.018 51.638 49.408 44.542  8:37 45.18 
11/27/2006 12:00  49.16 51.009 51.64 49.388 44.542  12:37 45.167 
11/27/2006 16:00  49.101 50.976 51.628 49.329 44.54  16:37 45.136 
11/27/2006 20:00  49.097 50.968 51.624 49.326 44.542  20:37 45.122 
11/28/2006 0:00  49.072 50.951 51.616 49.298 44.542  0:37 45.095 
11/28/2006 4:00  49.066 50.949 51.61 49.29 44.54  4:37 45.068 
11/28/2006 8:00  49.062 50.947 51.602 49.288 44.546  8:37 45.054 
11/28/2006 12:00  49.068 50.943 51.602 49.302 44.546  12:37 45.054 
11/28/2006 16:00  49.058 50.936 51.6 49.285 44.542  16:37 45.042 
11/28/2006 20:00  49.106 50.984 51.606 49.347 44.555  20:37 45.071 
11/29/2006 0:00  49.131 50.984 51.618 49.376 44.55  0:37 45.093 
11/29/2006 4:00  49.164 51.011 51.632 49.409 44.557  4:37 45.117 
11/29/2006 8:00  49.187 51.03 51.642 49.431 44.559  8:37 45.146 
11/29/2006 12:00  49.2 51.022 51.649 49.433 44.561  12:37 45.17 
11/29/2006 16:00  49.187 51.042 51.655 49.419 44.559  16:37 45.182 
11/29/2006 20:00  49.229 51.069 51.659 49.464 44.57  20:37 45.206 
11/30/2006 0:00  49.246 51.072 51.669 49.47 44.572  0:37 45.228 
11/30/2006 4:00  49.229 51.071 51.671 49.454 44.57  4:37 45.231 
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TABLE S1.2  (Cont.) 

         
SB02 

 Water level (ft below top of casing) at indicated well    
         Water Level 
Date Time 
 

MW4 MW05 MW06 MW07 MW08 SB03  Time (ft TOC) 

          
11/30/2006 8:00  49.231 51.072 51.673 49.452 44.579  8:37 45.245 
11/30/2006 12:00  49.231 51.072 51.677 49.454 44.574  12:37 45.245 
11/30/2006 16:00  49.143 51.024 51.663 49.372 44.574  16:37 45.204 
11/30/2006 20:00  49.133 51.022 51.659 49.37 44.585  20:37 45.192 
12/1/2006 0:00  49.135 51.024 51.655 49.378 44.587  0:37 45.185 
12/1/2006 4:00  49.156 51.028 51.659 49.396 44.587  4:37 45.179 
12/1/2006 8:00  49.166 51.042 51.665 49.417 44.594  8:37 45.184 
12/1/2006 12:00  49.199 51.053 51.671 49.439 44.598  12:37 45.214 
12/1/2006 16:00  49.185 51.049 51.675 49.427 44.6  16:37 45.223 
12/1/2006 20:00  49.22 51.072 51.679 49.466 44.603  20:37 45.238 
12/2/2006 0:00  49.252 51.088 51.687 49.491 44.609  0:37 45.264 
12/2/2006 4:00  49.26 51.096 51.693 49.49 44.611  4:37 45.262 
12/2/2006 8:00  49.266 51.107 51.697 49.499 44.613  8:37 45.281 
12/2/2006 12:00  49.317 51.134 51.71 49.546 44.618  12:37 45.317 
12/2/2006 16:00  49.294 51.123 51.712 49.515 44.623  16:37 45.303 
12/2/2006 20:00  49.308 51.14 51.72 49.532 44.63  20:37 45.349 
12/3/2006 0:00  49.335 51.161 51.728 49.56 44.632  0:37 45.37 
12/3/2006 4:00  49.34 51.169 51.734 49.562 44.637  4:37 45.371 
12/3/2006 8:00  49.344 51.178 51.74 49.568 44.65  8:37 45.38 
12/3/2006 12:00  49.35 51.178 51.746 49.573 44.653  12:37 45.392 
12/3/2006 16:00  49.277 51.142 51.74 49.513 44.655  16:37 45.366 
12/3/2006 20:00  49.257 51.126 51.732 49.495 44.653  20:37 45.351 
12/4/2006 0:00  49.241 51.115 51.73 49.484 44.638  0:37 45.337 
12/4/2006 4:00  49.204 51.094 51.718 49.454 44.653  4:37 45.298 
12/4/2006 8:00  49.204 51.088 51.714 49.46 44.642  8:37 45.281 
12/4/2006 12:00  49.223 51.078 51.714 49.47 44.657  12:37 45.274 
12/4/2006 16:00  49.187 51.065 51.708 49.445 44.659  16:37 45.252 
12/4/2006 20:00  49.22 51.076 51.71 49.474 44.66  20:37 45.221 
12/5/2006 0:00  49.226 51.067 51.712 49.478 44.659  0:37 45.271 
12/5/2006 4:00  49.21 51.053 51.71 49.456 44.657  4:37 45.25 
12/5/2006 8:00  49.185 51.044 51.702 49.437 44.655  8:37 45.228 
12/5/2006 12:00  49.177 51.024 51.697 49.425 44.651  12:37 45.206 
12/5/2006 16:00  49.12 51.001 51.683 49.38 44.653  16:37 45.315 
12/5/2006 20:00  49.158 51.011 51.681 49.415 44.662  20:37 45.259 
12/6/2006 0:00  49.218 51.044 51.687 49.474 44.66  0:37 45.254 
12/6/2006 4:00  49.262 51.055 51.699 49.507 44.667  4:37 45.247 
12/6/2006 8:00  49.292 51.078 51.71 49.532 44.668  8:37 45.272 
12/6/2006 12:00  49.327 51.084 51.722 49.583 44.678  12:37 45.295 
12/6/2006 16:00  49.283 51.067 51.722 49.525 44.686  16:37 45.291 
12/6/2006 20:00  49.306 51.094 51.728 49.546   20:37 45.298 
12/7/2006 0:00  49.394 51.151 51.748 49.632   0:37 45.349 
12/7/2006 4:00  49.468 51.19 51.767 49.693   4:37 45.419 
12/7/2006 8:00  49.486 51.211 51.781 49.698   8:37 45.45 
12/7/2006 12:00  49.486 51.207 51.793 49.689   12:37 45.472 
12/7/2006 16:00  49.411 51.177 51.789 49.622   16:37 45.457 
12/7/2006 20:00  49.372 51.173 51.783 49.601   20:37 45.436 
12/8/2006 0:00  49.347 51.159 51.779 49.585   0:37 45.424 
12/8/2006 4:00  49.317 51.142 51.773 49.562   4:37 45.4 
12/8/2006 8:00  49.28 51.119 51.763 49.531   8:37 45.363 
12/8/2006 12:00  49.277 51.107 51.756 49.529   12:37 45.348 
12/8/2006 16:00  49.235 51.078 51.746 49.558   16:37 45.472 
12/8/2006 20:00  49.312 51.08 51.742 49.685   20:37 45.554 
12/9/2006 0:00  49.329 51.072 51.74 49.611   0:37 45.441 



Results of 2006 Investigation at Ramona, Kansas S1-19 
Version 00, 06/21/07 

 

TABLE S1.2  (Cont.) 

         
SB02 

 Water level (ft below top of casing) at indicated well    
         Water Level 
Date Time 
 

MW4 MW05 MW06 MW07 MW08 SB03  Time (ft TOC) 

          
12/9/2006 4:00  49.318 51.059 51.738 49.575   4:37 45.383 
12/9/2006 8:00  49.312 51.057 51.738 49.564   8:37 45.339 
12/9/2006 12:00  49.346 51.053 51.74 49.775   12:37 45.716 
12/9/2006 16:00  49.364 51.036 51.738 49.858   16:37 45.904 
12/9/2006 20:00  49.427 51.045 51.744 49.843   20:37 45.754 
12/10/2006 0:00  49.448 51.047 51.752 49.749   0:37 45.59 
12/10/2006 4:00  49.436 51.042 51.756 49.696   4:37 45.499 
12/10/2006 8:00  49.42 51.042 51.761 49.671   8:37 45.443 
12/10/2006 12:00  49.429 51.044 51.769 49.665   12:37 45.416 
12/10/2006 16:00  49.379 51.032 51.765 49.62   16:37 45.38 
12/10/2006 20:00  49.385 51.034 51.769 49.624   20:37 45.361 
12/11/2006 0:00  49.389 51.038 51.771 49.624   0:37 45.356 
12/11/2006 4:00  49.364 51.024 51.773 49.599   4:37 45.32 
12/11/2006 8:00  49.354 51.028 51.771 49.599   8:37 45.315 
12/11/2006 12:00  49.365 51.026 51.775 49.599   12:37 45.303 
12/11/2006 16:00  49.324 51.026 51.767 49.575   16:37 45.262 
12/11/2006 20:00  49.356 51.036 51.771 49.599   20:37 45.295 
12/12/2006 0:00  49.379 51.051 51.777 49.618   0:37 45.313 
12/12/2006 4:00  49.418 51.074 51.789 49.652   4:37 45.342 
12/12/2006 8:00  49.431 51.082 51.799 49.663   8:37 45.293 
12/12/2006 12:00  49.437 51.088 51.805 49.661   12:37 45.361 
12/12/2006 16:00  49.385 51.071 51.799 49.622   16:37 45.358 
12/12/2006 20:00  49.404 51.088 51.805 49.646   20:37 45.368 
12/13/2006 0:00  49.42 51.097 51.811 49.654   0:37 45.371 
12/13/2006 4:00  49.406 51.101 51.813 49.65   4:37 45.371 
12/13/2006 8:00  49.418 51.109 51.818 49.661   8:37 45.378 
12/13/2006 12:00  49.435 51.111 51.824 49.667   12:37 45.366 
12/13/2006 16:00  49.366 51.069 51.813 49.607   16:37 45.363 
12/13/2006 20:00  49.352 51.071 51.807 49.605   20:37 45.354 
12/14/2006 0:00  49.354 51.071 51.803 49.609   0:37 45.346 
12/14/2006 4:00  49.331 51.042 51.797 49.581   4:37 45.317 
12/14/2006 8:00  49.335 51.051 51.791 49.599   8:37 45.315 
12/14/2006 12:00  49.395 51.074 51.803 49.64   12:37 45.342 
12/14/2006 16:00  49.368 51.071 51.803 49.62   16:37 45.346 
12/14/2006 20:00  49.367 51.067 51.803 49.623   20:37 45.344 
12/15/2006 0:00  49.404 51.105 51.811 49.66   0:37 45.361 
12/15/2006 4:00  49.414 51.086 51.82 49.655   4:37 45.361 
12/15/2006 8:00  49.41 51.086 51.824 49.655   8:37 45.363 
12/15/2006 12:00  49.386 51.063 51.824 49.629   12:37 45.363 
12/15/2006 16:00  49.346 51.051 51.813 49.599   16:37 45.339 
12/15/2006 20:00  49.339 51.04 51.807 49.595   20:37 45.38 
12/16/2006 0:00  49.347 51.044 51.805 49.601   0:37 45.349 
12/16/2006 4:00  49.316 51.02 51.799 49.575   4:37 45.32 
12/16/2006 8:00  49.322 51.026 51.797 49.588   8:37 45.31 
12/16/2006 12:00  49.374 51.034 51.801 49.778   12:37 45.631 
12/16/2006 16:00  49.45 51.067 51.813 49.956   16:37 45.889 
12/16/2006 20:00  49.558 51.101 51.834 49.964   20:37 45.773 
12/17/2006 0:00  49.606 51.124 51.854 49.908   0:37 45.689 
12/17/2006 4:00  49.602 51.134 51.864 49.861   4:37 45.629 
12/17/2006 8:00  49.598 51.142 51.875 49.835   8:37 45.593 
12/17/2006 12:00  49.592 51.148 51.883 49.82   12:37 45.585 
12/17/2006 16:00  49.565 51.146 51.887 49.794   16:37 45.551 
12/17/2006 20:00  49.602 51.178 51.899 49.827   20:37 45.583 
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SB02 

 Water level (ft below top of casing) at indicated well    
         Water Level 
Date Time 
 

MW4 MW05 MW06 MW07 MW08 SB03  Time (ft TOC) 

          
12/18/2006 0:00  49.619 51.194 51.913 49.843   0:37 45.597 
12/18/2006 4:00  49.619 51.205 51.921 49.839   4:37 45.597 
12/18/2006 8:00  49.627 51.219 51.932 49.853   8:37 45.607 
12/18/2006 12:00  49.642 51.23 51.944 49.863   12:37 45.626 
12/18/2006 16:00  49.6 51.219 51.94 49.823   16:37 45.607 
12/18/2006 20:00  49.608 51.234 51.946 49.837   20:37 45.585 
12/19/2006 0:00  49.619 51.227 51.952 49.845   0:37 45.639 
12/19/2006 4:00  49.596 51.223 51.952 49.827   4:37 45.617 
12/19/2006 8:00  49.583 51.213 51.95 49.816   8:37 45.602 
12/19/2006 12:00  49.567 51.202 51.946 49.804   12:37 45.6 
12/19/2006 16:00  49.51 51.169 51.927 49.767   16:37 45.556 
12/19/2006 20:00  49.508 51.177 51.919 49.759   20:37 45.542 
12/20/2006 0:00  49.477 51.142 51.907 49.728   0:37 45.52 
12/20/2006 4:00  49.437 51.111 51.891 49.689   4:37 45.443 
12/20/2006 8:00  49.4 51.094 51.877 49.668   8:37 45.397 
12/20/2006 12:00  49.404 51.076 51.87 49.673   12:37 45.344 
12/20/2006 16:00  49.385 51.078 51.86 49.662   16:37 45.334 
12/20/2006 20:00  49.429 51.088 51.862 49.705   20:37 45.358 
12/21/2006 0:00  49.46 51.096 51.868 49.73   0:37 45.383 
12/21/2006 4:00  49.467 51.103 51.877 49.734   4:37 45.385 
12/21/2006 8:00  49.477 51.109 51.881 49.742   8:37 45.4 
12/21/2006 12:00  49.491 51.109 51.891 49.751   12:37 45.421 
12/21/2006 16:00  49.46 51.101 51.887 49.728   16:37 45.412 
12/21/2006 20:00  49.483 51.103 51.893 49.742   20:37 45.414 
12/22/2006 0:00  49.485 51.107 51.899 49.75   0:37 45.433 
12/22/2006 4:00  49.496 51.128 51.905 49.771   4:37 45.435 
12/22/2006 8:00  49.523 51.134 51.913 49.785   8:37 45.453 
12/22/2006 12:00  49.548 51.146 51.925 49.806   12:37 45.464 
12/22/2006 16:00  49.546 51.157 51.932 49.804   16:37 45.491 
12/22/2006 20:00  49.569 51.171 51.944 49.826   20:37 45.515 
12/23/2006 0:00  49.579 51.177 51.95 49.83   0:37 45.537 
12/23/2006 4:00  49.602 51.202 51.96 49.853   4:37 45.559 
12/23/2006 8:00  49.613 51.209 51.97 49.863   8:37 45.522 
12/23/2006 12:00  49.634 51.211 51.98 49.876   12:37 45.592 
12/23/2006 16:00  49.588 51.2 51.974 49.835   16:37 45.595 
12/23/2006 20:00  49.594 51.2 51.974 49.841   20:37 45.634 
12/24/2006 0:00  49.603 51.213 51.976 49.853   0:37 45.621 
12/24/2006 4:00  49.59 51.205 51.976 49.843   4:37 45.602 
12/24/2006 8:00  49.558 51.192 51.968 49.82   8:37 45.573 
12/24/2006 12:00  49.573 51.198 51.97 49.835   12:37 45.573 
12/24/2006 16:00  49.532 51.167 51.958 49.802   16:37 45.556 
12/24/2006 20:00  49.576 51.192 51.966 49.843   20:37 45.571 
12/25/2006 0:00  49.624 51.227 51.976 49.886   0:37 45.595 
12/25/2006 4:00  49.59 51.202 51.976 49.851   4:37 45.588 
12/25/2006 8:00  49.596 51.205 51.978 49.857   8:37 45.58 
12/25/2006 12:00  49.597 51.198 51.98 49.851   12:37 45.573 
12/25/2006 16:00  49.559 51.182 51.972 49.824   16:37 45.566 
12/25/2006 20:00  49.582 51.198 51.974 49.853   20:37 45.573 
12/26/2006 0:00  49.59 51.202 51.978 49.857   0:37 45.58 
12/26/2006 4:00  49.588 51.19 51.98 49.849   4:37 45.566 
12/26/2006 8:00  49.594 51.2 51.987 49.863   8:37 45.578 
12/26/2006 12:00  49.607 51.202 51.993 49.869   12:37 45.561 
12/26/2006 16:00  49.563 51.175 51.98 49.828   16:37 45.585 
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 Water level (ft below top of casing) at indicated well    
         Water Level 
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MW4 MW05 MW06 MW07 MW08 SB03  Time (ft TOC) 

          
12/26/2006 20:00  49.567 51.173 51.98 49.841   20:37 45.575 
12/27/2006 0:00  49.571 51.171 51.98 49.841   0:37 45.573 
12/27/2006 4:00  49.548 51.157 51.974 49.824   4:37 45.552 
12/27/2006 8:00  49.521 51.14 51.964 49.8   8:37 45.532 
12/27/2006 12:00  49.517 51.121 51.958 49.793   12:37 45.515 
12/27/2006 16:00  49.467 51.097 51.938 49.746   16:37 45.484 
12/27/2006 20:00  49.514 51.121 51.94 49.806   20:37 45.486 
12/28/2006 0:00  49.53 51.124 51.946 49.82   0:37 45.493 
12/28/2006 4:00  49.555 51.138 51.954 49.835   4:37 45.508 
12/28/2006 8:00  49.573 51.15 51.964 49.869   8:37 45.522 
12/28/2006 12:00  49.634 51.186 51.984 49.912   12:37 45.573 
12/28/2006 16:00  49.64 51.192 51.999 49.91   16:37 45.595 
12/28/2006 20:00  49.663 51.207 52.013 49.929   20:37 45.616 
12/29/2006 0:00  49.69 51.227 52.027 49.947   0:37 45.621 
12/29/2006 4:00  49.691 51.229 52.035 49.941   4:37 45.655 
12/29/2006 8:00  49.691 51.23 52.041 49.941   8:37 45.67 
12/29/2006 12:00  49.684 51.215 52.044 49.929   12:37 45.67 
12/29/2006 16:00  49.649 51.209 52.033 49.906   16:37 45.653 
12/29/2006 20:00  49.642 51.2 52.029 49.904   20:37 45.66 
12/30/2006 0:00  49.636 51.2 52.027 49.904   0:37 45.648 
12/30/2006 4:00  49.623 51.188 52.021 49.892   4:37 45.619 
12/30/2006 8:00  49.613 51.18 52.017 49.882   8:37 45.607 
12/30/2006 12:00  49.605 51.169 52.013 49.882   12:37 45.59 
12/30/2006 16:00  49.582 51.163 52.005 49.861   16:37 45.544 
12/30/2006 20:00  49.621 51.18 52.013 49.902   20:37 45.566 
12/31/2006 0:00  49.623 51.175 52.019 49.9   0:37 45.575 
12/31/2006 4:00  49.604 51.173 52.017 49.888   4:37 45.566 
12/31/2006 8:00  49.611 51.171 52.017 49.892   8:37 45.566 
12/31/2006 12:00  49.649 51.194 52.031 49.931   12:37 45.583 
12/31/2006 16:00  49.669 51.209 52.044 49.945   16:37 45.607 
12/31/2006 20:00  49.709 51.23 52.058 49.976   20:37 45.638 
1/1/2007 0:00  49.739 51.232 52.074 50.001   0:37 45.667 
1/1/2007 4:00  49.749 51.232 52.082 50.007   4:37 45.679 
1/1/2007 8:00  49.774 51.227 52.094 50.027   8:37 45.708 
1/1/2007 12:00  49.787 51.232 52.105 50.037   12:37 45.737 
1/1/2007 16:00  49.768 51.236 52.101 50.019   16:37 45.737 
1/1/2007 20:00  49.767 51.236 52.107 50.017   20:37 45.747 
1/2/2007 0:00  49.764 51.232 52.107 50.011   0:37 45.761 
1/2/2007 4:00  49.753 51.232 52.105 50.009   4:37 45.747 
1/2/2007 8:00  49.74 51.223 52.103 49.994   8:37 45.735 
1/2/2007 12:00  49.73 51.221 52.101 49.988   12:37 45.735 
1/2/2007 16:00  49.699 51.205 52.09 50.013   16:37 45.851 
1/2/2007 20:00  49.72 51.196 52.086 50.097   20:37 45.884 
1/3/2007 0:00  49.722 51.192 52.084 50.038   0:37 45.798 
1/3/2007 4:00  49.715 51.178 52.082 50.005   4:37 45.759 
1/3/2007 8:00  49.705 51.18 52.078 49.996   8:37 45.725 
1/3/2007 12:00  49.694 51.159 52.076 49.976   12:37 45.699 
1/3/2007 16:00  49.644 51.14 52.062 49.927   16:37 45.655 
1/3/2007 20:00  49.663 51.146 52.06 49.951   20:37 45.643 
1/4/2007 0:00  49.642 51.128 52.054 49.935   0:37 45.641 
1/4/2007 4:00  49.636 51.126 52.046 49.929   4:37 45.616 
1/4/2007 8:00  49.617 51.105 52.039 49.908   8:37 45.593 
1/4/2007 12:00  49.651 51.124 52.044 49.945   12:37 45.58 



Results of 2006 Investigation at Ramona, Kansas S1-22 
Version 00, 06/21/07 

 

TABLE S1.2  (Cont.) 

         
SB02 

 Water level (ft below top of casing) at indicated well    
         Water Level 
Date Time 
 

MW4 MW05 MW06 MW07 MW08 SB03  Time (ft TOC) 

          
1/4/2007 16:00  49.604 51.097 52.031 49.9   16:37 45.588 
1/4/2007 20:00  49.632 51.107 52.035 49.929   20:37 45.592 
1/5/2007 0:00  49.676 51.126 52.052 49.964   0:37 45.61 
1/5/2007 4:00  49.659 51.119 52.052 49.949   4:37 45.607 
1/5/2007 8:00  49.676 51.121 52.06 49.958   8:37 45.593 
1/5/2007 12:00  49.703 51.14 52.072 49.984   12:37 45.629 
1/5/2007 16:00  49.711 51.169 52.082 50.001   16:37 45.641 
1/5/2007 20:00  49.791 51.204 52.113 50.07   20:37 45.694 
1/6/2007 0:00  49.83 51.227 52.121 50.095   0:37 45.745 
1/6/2007 4:00  49.832 51.236 52.133 50.085   4:37 45.757 
1/6/2007 8:00  49.842 51.236 52.141 50.095   8:37 45.771 
1/6/2007 12:00  49.834 51.225 52.145 50.078   12:37 45.759 
1/6/2007 16:00  49.762 51.2 52.127 50.017   16:37 45.767 
1/6/2007 20:00  49.78 51.215 52.131 50.04   20:37 45.752 
1/7/2007 0:00  49.77 51.209 52.129 50.035   0:37 45.747 
1/7/2007 4:00  49.764 51.21 52.129 50.033   4:37 45.752 
1/7/2007 8:00  49.78 51.23 52.135 50.056   8:37 45.747 
1/7/2007 12:00  49.849 51.209 52.151 50.267   12:37 46.063 
1/7/2007 16:00  49.874 51.213 52.155 50.394   16:37 46.305 
1/7/2007 20:00  49.927 51.213 52.164 50.484   20:37 46.484 
1/8/2007 0:00  49.96 51.211 52.166 50.532   0:37 46.577 
1/8/2007 4:00  49.97 51.19 52.162 50.552   4:37 46.621 
1/8/2007 8:00  49.993 51.192 52.164 50.585   8:37 46.633 
1/8/2007 12:00  50.06 51.211 52.176 50.552   12:37 46.44 
1/8/2007 16:00  50.069 51.225 52.182 50.433   16:37 46.293 
1/8/2007 20:00  50.096 51.223 52.196 50.409   20:37 46.196 
1/9/2007 0:00  50.118 51.234 52.206 50.396   0:37 46.155 
1/9/2007 4:00  50.122 51.246 52.219 50.382   4:37 46.129 
1/9/2007 8:00  50.129 51.252 52.227 50.374   8:37 46.102 
1/9/2007 12:00  50.137 51.257 52.237 50.374   12:37 46.073 
1/9/2007 16:00  50.06 51.24 52.233 50.29   16:37 46.058 
1/9/2007 20:00  50.026 51.238 52.229 50.259   20:37 46.017 
1/10/2007 0:00  49.993 51.229 52.223 50.228   0:37 45.979 
1/10/2007 4:00  49.937 51.215 52.206 50.167   4:37 45.923 
1/10/2007 8:00  49.901 51.207 52.194 50.142   8:37 45.878 
1/10/2007 12:00  49.867 51.178 52.182 50.115   12:37 45.837 
1/10/2007 16:00  49.822 51.161 52.166 50.079   16:37 45.793 
1/10/2007 20:00  49.836 51.169 52.162 50.113   20:37 45.824 
1/11/2007 0:00  49.845 51.161 52.166 50.122   0:37 45.805 
1/11/2007 4:00  49.817 51.146 52.16 50.095   4:37 45.757 
1/11/2007 8:00  49.801 51.136 52.153 50.079   8:37 45.747 
1/11/2007 12:00  49.828 51.161 52.158 50.117   12:37 45.75 
1/11/2007 16:00  49.84 51.175 52.162 50.132   16:37 45.769 
1/11/2007 20:00  49.947 51.231 52.194 50.234   20:37 45.805 
1/12/2007 0:00  50.003 51.231 52.223 50.271   0:37 45.868 
1/12/2007 4:00  50.018 51.242 52.239 50.275   4:37 45.894 
1/12/2007 8:00  50.041 51.252 52.249 50.288   8:37 45.921 
1/12/2007 12:00  50.051 51.257 52.257 50.288   12:37 45.948 
1/12/2007 16:00  50.01 51.254 52.259 50.245   16:37 45.918 
1/12/2007 20:00  50.02 51.262 52.263 50.259   20:37 45.933 
1/13/2007 0:00  50.022 51.265 52.267 50.265   0:37 45.969 
1/13/2007 4:00  50.003 51.262 52.269 50.245   4:37 45.957 
1/13/2007 8:00  49.989 51.261 52.269 50.234   8:37 45.957 



Results of 2006 Investigation at Ramona, Kansas S1-23 
Version 00, 06/21/07 

 

TABLE S1.2  (Cont.) 

         
SB02 

 Water level (ft below top of casing) at indicated well    
         Water Level 
Date Time 
 

MW4 MW05 MW06 MW07 MW08 SB03  Time (ft TOC) 

          
1/13/2007 12:00  49.995 51.261 52.272 50.238   12:37 45.955 
1/13/2007 16:00  49.945 51.25 52.261 50.193   16:37 45.938 
1/13/2007 20:00  49.947 51.252 52.261 50.207   20:37 45.93 
1/14/2007 0:00  49.953 51.257 52.265 50.218   0:37 45.942 
1/14/2007 4:00  49.943 51.254 52.267 50.214   4:37 45.921 
1/14/2007 8:00  49.943 51.256 52.267 50.218   8:37 45.926 
1/14/2007 12:00  49.936 51.254 52.265 50.205   12:37 45.884 
1/14/2007 16:00  49.913 51.246 52.259 50.185   16:37 45.88 
1/14/2007 20:00  49.926 51.252 52.263 50.207   20:37 45.899 
1/15/2007 0:00  49.955 51.258 52.272 50.232   0:37 45.926 
1/15/2007 4:00  49.97 51.265 52.276 50.245   4:37 45.926 
1/15/2007 8:00  50.001 51.277 52.282 50.281   8:37 45.95 
1/15/2007 12:00  50.045 51.287 52.292 50.322   12:37 45.979 
1/15/2007 16:00  50.012 51.279 52.294 50.275   16:37 45.979 
1/15/2007 20:00  50.039 51.289 52.3 50.302   20:37 46 
1/16/2007 0:00  50.051 51.291 52.306 50.312   0:37 46.027 
1/16/2007 4:00  50.051 51.294 52.31 50.308   4:37 46.022 
1/16/2007 8:00  50.062 51.298 52.316 50.322   8:37 46.022 
1/16/2007 12:00  50.074 51.304 52.32 50.331   12:37 46.049 
1/16/2007 16:00  50.035 51.294 52.32 50.289   16:37 46.027 
1/16/2007 20:00  50.028 51.298 52.322 50.294   20:37 46.032 
1/17/2007 0:00  50.02 51.294 52.322 50.284   0:37 46.025 
1/17/2007 4:00  50.01 51.294 52.32 50.275   4:37 46.003 
1/17/2007 8:00  49.98 51.283 52.312 50.245   8:37 45.981 
1/17/2007 12:00  49.972 51.279 52.308 50.243   12:37 45.962 
1/17/2007 16:00  49.916 51.26 52.29 50.179   16:37 45.926 
1/17/2007 20:00  49.905 51.258 52.28 50.187   20:37 45.919 
1/18/2007 0:00  49.897 51.256 52.274 50.193   0:37 45.909 
1/18/2007 4:00  49.903 51.256 52.274 50.21   4:37 45.899 
1/18/2007 8:00  49.957 51.267 52.282 50.259   8:37 45.911 
1/18/2007 12:00  50.003 51.281 52.3 50.306   12:37 45.942 
1/18/2007 16:00  50.016 51.283 52.312 50.304   16:37 45.957 
1/18/2007 20:00  50.039 51.294 52.326 50.326   20:37 45.989 
1/19/2007 0:00  50.047 51.296 52.331 50.324   0:37 45.996 
1/19/2007 4:00  50.049 51.302 52.329 50.324   4:37 46.013 
1/19/2007 8:00  50.026 51.3 52.331 50.318   8:37 46 
1/19/2007 12:00  50.035 51.3 52.335 50.306   12:37 46.008 
1/19/2007 16:00  49.995 51.291 52.333 50.273   16:37 45.983 
1/19/2007 20:00  49.989 51.291 52.329 50.277   20:37 45.988 
1/20/2007 0:00  50.001 51.291 52.333 50.285   0:37 45.998 
1/20/2007 4:00  49.98 51.285 52.329 50.269   4:37 45.974 
1/20/2007 8:00  49.97 51.281 52.324 50.259   8:37 45.969 
1/20/2007 12:00  49.974 51.283 52.324 50.271   12:37 45.96 
1/20/2007 16:00  49.918 51.262 52.308 50.199   16:37 45.916 
1/20/2007 20:00  49.888 51.254 52.296 50.181   20:37 45.873 
1/21/2007 0:00  49.855 51.242 52.284 50.16   0:37 45.841 
1/21/2007 4:00  49.84 51.237 52.272 50.152   4:37 45.817 
1/21/2007 8:00  49.886 51.248 52.274 50.207   8:37 45.822 
1/21/2007 12:00  49.947 51.262 52.288 50.265   12:37 45.863 
1/21/2007 16:00  49.976 51.269 52.3 50.289   16:37 45.899 
1/21/2007 20:00  50.022 51.285 52.318 50.33   20:37 45.926 
1/22/2007 0:00  50.043 51.293 52.333 50.341   0:37 45.964 
1/22/2007 4:00  50.055 51.298 52.341 50.343   4:37 45.981 



Results of 2006 Investigation at Ramona, Kansas S1-24 
Version 00, 06/21/07 

 

TABLE S1.2  (Cont.) 

         
SB02 

 Water level (ft below top of casing) at indicated well    
         Water Level 
Date Time 
 

MW4 MW05 MW06 MW07 MW08 SB03  Time (ft TOC) 

          
1/22/2007 8:00  50.055 51.302 52.345 50.349   8:37 45.991 
1/22/2007 12:00  50.06 51.306 52.345 50.34   12:37 46.003 
1/22/2007 16:00  50.018 51.293 52.343 50.3   16:37 46 
1/22/2007 20:00  50.028 51.3 52.347 50.308   20:37 45.877 
1/23/2007 0:00  50.01 51.294 52.345 50.295   0:37 45.991 
1/23/2007 4:00  49.999 51.293 52.343 50.289   4:37 45.979 
1/23/2007 8:00  49.995 51.291 52.343 50.287   8:37 45.967 
1/23/2007 12:00  50.02 51.3 52.343 50.314   12:37 45.979 
1/23/2007 16:00  50.012 51.296 52.347 50.302   16:37 45.993 
1/23/2007 20:00  50.039 51.304 52.343 50.332   20:37 45.998 
1/24/2007 0:00  50.064 51.31 52.349 50.351   0:37 45.945 
1/24/2007 4:00  50.062 51.31 52.353 50.341   4:37 46.017 
1/24/2007 8:00  50.07 51.314 52.359 50.355   8:37 46.022 
1/24/2007 12:00  50.101 51.323 52.363 50.384   12:37 46.051 
1/24/2007 16:00  50.089 51.319 52.365 50.365   16:37 46.053 
1/24/2007 20:00  50.095 51.323 52.369 50.375   20:37 46.058 
1/25/2007 0:00  50.11 51.327 52.371 50.386   0:37 46.068 
1/25/2007 4:00  50.089 51.325 52.375 50.365   4:37 46.068 
1/25/2007 8:00  50.085 51.327 52.377 50.369   8:37 46.063 
1/25/2007 12:00  50.101 51.329 52.379 50.377   12:37 46.073 
1/25/2007 16:00  50.06 51.318 52.381 50.343   16:37 46.058 
1/25/2007 20:00  50.045 51.314 52.379 50.332   20:37 46.037 
1/26/2007 0:00  50.028 51.308 52.379 50.32   0:37 46.037 
1/26/2007 4:00  50.005 51.3 52.377 50.299   4:37 46.017 
1/26/2007 8:00  49.976 51.291 52.369 50.275   8:37 45.991 
1/26/2007 12:00  49.972 51.287 52.368 50.277   12:37 45.974 
1/26/2007 16:00  49.949 51.283 52.359 50.261   16:37 45.952 
1/26/2007 20:00  49.991 51.294 52.363 50.31   20:37 45.945 
1/27/2007 0:00  50.039 51.306 52.371 50.353   0:37 45.993 
1/27/2007 4:00  50.06 51.314 52.381 50.371   4:37 46.003 
1/27/2007 8:00  50.095 51.327 52.386 50.4   8:37 46.034 
1/27/2007 12:00  50.127 51.333 52.39 50.42   12:37 46.034 
1/27/2007 16:00  50.124 51.337 52.394 50.406   16:37 46.09 
1/27/2007 20:00  50.15 51.346 52.398 50.437   20:37 46.111 
1/28/2007 0:00  50.158 51.35 52.402 50.441   0:37 46.121 
1/28/2007 4:00  50.143 51.346 52.406 50.416   4:37 46.111 
1/28/2007 8:00  50.137 51.352 52.408 50.414   8:37 46.102 
1/28/2007 12:00  50.139 51.352 52.41 50.416   12:37 46.128 
1/28/2007 16:00  50.083 51.335 52.41 50.361   16:37 46.092 
1/28/2007 20:00  50.053 51.325 52.408 50.336   20:37 46.063 
1/29/2007 0:00  50.037 51.321 52.406 50.334   0:37 46.056 
1/29/2007 4:00  50.058 51.325 52.408 50.361   4:37 46.056 
1/29/2007 8:00  50.078 51.331 52.412 50.382   8:37 46.056 
1/29/2007 12:00  50.104 51.341 52.416 50.408   12:37 46.078 
1/29/2007 16:00  50.081 51.333 52.416 50.375   16:37 46.073 
1/29/2007 20:00  50.118 51.348 52.416 50.418   20:37 46.09 
1/30/2007 0:00  50.154 51.358 52.42 50.451   0:37 46.119 
1/30/2007 4:00  50.187 51.368 52.424 50.48   4:37 46.136 
1/30/2007 8:00  50.198 51.372 52.428 50.482   8:37 46.165 
1/30/2007 12:00  50.212 51.377 52.43 50.49   12:37 46.184 
1/30/2007 16:00  50.162 51.362 52.432 50.435   16:37 46.162 
1/30/2007 20:00  50.143 51.362 52.434 50.423   20:37 46.165 
1/31/2007 0:00  50.118 51.354 52.434 50.398   0:37 46.145 



Results of 2006 Investigation at Ramona, Kansas S1-25 
Version 00, 06/21/07 

 

TABLE S1.2  (Cont.) 

         
SB02 

 Water level (ft below top of casing) at indicated well    
         Water Level 
Date Time 
 

MW4 MW05 MW06 MW07 MW08 SB03  Time (ft TOC) 

          
1/31/2007 4:00  50.083 51.343 52.432 50.367   4:37 46.085 
1/31/2007 8:00  50.066 51.341 52.43 50.361   8:37 46.082 
1/31/2007 12:00  50.047 51.333 52.426 50.351   12:37 46.056 
1/31/2007 16:00  50.033 51.327 52.422 50.336   16:37 46.032 
1/31/2007 20:00  50.047 51.329 52.424 50.365   20:37 46.041 
2/1/2007 0:00  50.062 51.331 52.426 50.375   0:37 46.049 
2/1/2007 4:00  50.06 51.325 52.428 50.371   4:37 46.032 
2/1/2007 8:00  50.058 51.327 52.428 50.373   8:37 46.034 
2/1/2007 12:00  50.07 51.329 52.432 50.384   12:37 46.044 
2/1/2007 16:00  50.045 51.323 52.43 50.353   16:37 46.022 
2/1/2007 20:00  50.07 51.329 52.432 50.386   20:37 46.035 
2/2/2007 0:00  50.147 51.354 52.438 50.464   0:37 46.061 
2/2/2007 4:00  50.177 51.362 52.44 50.484   4:37 46.119 
2/2/2007 8:00  50.183 51.366 52.445 50.49   8:37 46.133 
2/2/2007 12:00  50.172 51.368 52.447 50.466   12:37 46.145 
2/2/2007 16:00  50.118 51.352 52.447 50.402   16:37 46.111 
2/2/2007 20:00  50.108 51.35 52.449 50.4   20:37 46.102 
2/3/2007 0:00  50.12 51.356 52.451 50.425   0:37 46.119 
2/3/2007 4:00  50.17 51.372 52.453 50.478   4:37 46.148 
2/3/2007 8:00  50.198 51.375 52.455 50.507   8:37 46.174 
2/3/2007 12:00  50.231 51.385 52.459 50.56   12:37 46.206 
2/3/2007 16:00  50.2 51.377 52.461 50.502   16:37 46.201 
2/3/2007 20:00  50.229 51.387 52.465 50.523   20:37 46.184 
2/4/2007 0:00  50.227 51.389 52.469 50.515   0:37 46.223 
2/4/2007 4:00  50.225 51.391 52.473 50.513   4:37 46.215 
2/4/2007 8:00  50.239 51.395 52.475 50.531   8:37 46.225 
2/4/2007 12:00  50.279 51.406 52.479 50.57   12:37 46.261 
2/4/2007 16:00  50.252 51.402 52.483 50.535   16:37 46.249 
2/4/2007 20:00  50.241 51.404 52.483 50.537   20:37 46.242 
2/5/2007 0:00  50.239 51.404 52.489 50.519   0:37 46.256 
2/5/2007 4:00  50.233 51.404 52.491 50.515   4:37 46.249 
2/5/2007 8:00  50.227 51.406 52.493 50.517   8:37 46.237 
2/5/2007 12:00  50.231 51.406 52.493 50.521   12:37 46.22 
2/5/2007 16:00  50.198 51.399 52.495 50.492   16:37 46.232 
2/5/2007 20:00  50.202 51.402 52.497 50.502   20:37 46.215 
2/6/2007 0:00  50.187 51.399 52.497 50.49   0:37 46.215 
2/6/2007 4:00  50.158 51.387 52.497 50.455   4:37 46.179 
2/6/2007 8:00  50.12 51.377 52.495 50.425   8:37 46.145 
2/6/2007 12:00  50.129 51.379 52.493 50.492   12:37 46.157 
2/6/2007 16:00  50.152 51.381 52.497 50.492   16:37 46.172 
2/6/2007 20:00  50.208 51.399 52.504 50.55   20:37 46.194 
2/7/2007 0:00  50.248 51.408 52.506 50.566   0:37 46.145 
2/7/2007 4:00  50.266 51.412 52.51 50.574   4:37 46.247 
2/7/2007 8:00  50.266 51.416 52.512 50.566   8:37 46.235 
2/7/2007 12:00  50.285 51.42 52.518 50.578   12:37 46.256 
2/7/2007 16:00  50.254 51.414 52.52 50.541   16:37 46.249 
2/7/2007 20:00  50.271 51.424 52.522 50.562   20:37 46.256 
2/8/2007 0:00  50.294 51.427 52.526 50.586   0:37 46.271 
2/8/2007 4:00  50.289 51.429 52.53 50.58   4:37 46.276 
2/8/2007 8:00  50.292 51.431 52.534 50.591   8:37 46.278 
2/8/2007 12:00  50.292 51.431 52.538 50.574   12:37 46.278 
2/8/2007 16:00  50.237 51.416 52.538 50.521   16:37 46.251 
2/8/2007 20:00  50.244 51.422 52.54 50.539   20:37 46.247 
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TABLE S1.2  (Cont.) 

         
SB02 

 Water level (ft below top of casing) at indicated well    
         Water Level 
Date Time 
 

MW4 MW05 MW06 MW07 MW08 SB03  Time (ft TOC) 

          
2/9/2007 0:00  50.258 51.427 52.542 50.558   0:37 46.254 
2/9/2007 4:00  50.271 51.433 52.544 50.574   4:37 46.259 
2/9/2007 8:00  50.281 51.437 52.548 50.58   8:37 46.264 
2/9/2007 12:00  50.306 51.443 52.552 50.607   12:37 46.288 
2/9/2007 16:00  50.275 51.435 52.554 50.566   16:37 46.278 
2/9/2007 20:00  50.296 51.443 52.554 50.589   20:37 46.29 
2/10/2007 0:00  50.302 51.445 52.559 50.597   0:37 46.295 
2/10/2007 4:00  50.3 51.445 52.561 50.589   4:37 46.29 
2/10/2007 8:00  50.294 51.447 52.563 50.589   8:37 46.293 
2/10/2007 12:00  50.304 51.449 52.567 50.625   12:37 46.305 
2/10/2007 16:00  50.256 51.435 52.567 50.562   16:37 46.278 
2/10/2007 20:00  50.248 51.429 52.569 50.55   20:37 46.213 
2/11/2007 0:00  50.25 51.431 52.571 50.562   0:37 46.249 
2/11/2007 4:00  50.246 51.427 52.571 50.554   4:37 46.244 
2/11/2007 8:00  50.227 51.424 52.571 50.543   8:37 46.206 
2/11/2007 12:00  50.227 51.424 52.571 50.545   12:37 46.23 
2/11/2007 16:00  50.198 51.412 52.571 50.507   16:37 46.206 
2/11/2007 20:00  50.2 51.416 52.569 50.527   20:37 46.203 
2/12/2007 0:00  50.214 51.416 52.573 50.539   0:37 46.155 
2/12/2007 4:00  50.208 51.412 52.575 50.531   4:37 46.191 
2/12/2007 8:00  50.212 51.414 52.573 50.543   8:37 46.124 
2/12/2007 12:00  50.223 51.414 52.577 50.566   12:37 46.186 
2/12/2007 16:00  50.208 51.41 52.577 50.533   16:37 46.162 
2/12/2007 20:00  50.237 50.461 52.579 50.564   20:37 46.155 
2/13/2007 0:00  50.271 51.218 52.581 50.594   0:37 46.177 
2/13/2007 4:00  50.292 51.119 52.585 50.613   4:37 46.196 
2/13/2007 8:00  50.335 51.158 52.591 50.648   8:37 46.237 
2/13/2007 12:00  50.363 51.091 52.596 50.672   12:37 46.276 
2/13/2007 16:00  50.35 51.104 52.599 50.642   16:37 46.273 
2/13/2007 20:00  50.377 50.997 52.603 50.671   20:37 46.312 
2/14/2007 0:00  50.381 50.943 52.61 50.671   0:37 46.329 
2/14/2007 4:00  50.379 50.92 52.611 50.664   4:37 46.329 
2/14/2007 8:00  50.386 50.882 52.616 50.664   8:37 46.338 
2/14/2007 12:00  50.383 50.898 52.62 50.666   12:37 46.353 
2/14/2007 16:00  50.352 50.998 52.622 50.627   16:37 46.334 
2/14/2007 20:00  50.365 50.938 52.626 50.648   20:37 46.341 
2/15/2007 0:00  50.377 50.9 52.63 50.664   0:37 46.353 
2/15/2007 4:00  50.365 50.915 52.634 50.652   4:37 46.326 
2/15/2007 8:00  50.367 50.906 52.636 50.65   8:37 46.343 
2/15/2007 12:00  50.39 50.887 52.64 50.676   12:37 46.358 
2/15/2007 16:00  50.369 50.956 52.642 50.652   16:37 46.346 
2/15/2007 20:00  50.361 50.933 52.646 50.648   20:37 46.326 
2/16/2007 0:00  50.338 50.97 52.646 50.629   0:37 46.338 
2/16/2007 4:00  50.3 51.087 52.644 50.58   4:37 46.29 
2/16/2007 8:00  50.237 51.29 52.634 50.516   8:37 46.239 
2/16/2007 12:00  50.198 51.5 52.626 50.486   12:37 46.186 
2/16/2007 16:00  50.177 51.627 52.618 50.529   16:37 46.181 
2/16/2007 20:00  50.221 51.596 52.618 50.564   20:37 46.184 
2/17/2007 0:00  50.275 51.5 52.622 50.619   0:37 46.208 
2/17/2007 4:00  50.325 51.342 52.63 50.668   4:37 46.251 
2/17/2007 8:00  50.381 51.167 52.646 50.714   8:37 46.29 
2/17/2007 12:00  50.415 51.072 52.65 50.738   12:37 46.343 
2/17/2007 16:00  50.402 51.144 52.656 50.709   16:37 46.343 



Results of 2006 Investigation at Ramona, Kansas S1-27 
Version 00, 06/21/07 

 

TABLE S1.2  (Cont.) 

         
SB02 

 Water level (ft below top of casing) at indicated well    
         Water Level 
Date Time 
 

MW4 MW05 MW06 MW07 MW08 SB03  Time (ft TOC) 

          
2/17/2007 20:00  50.406 51.234 52.66 50.697   20:37 46.35 
2/18/2007 0:00  50.396 51.205 52.665 50.687   0:37 46.309 
2/18/2007 4:00  50.388 51.227 52.666 50.674   4:37 46.341 
2/18/2007 8:00  50.358 51.277 52.666 50.652   8:37 46.305 
2/18/2007 12:00  50.344 51.456 52.666 50.635   12:37 46.314 
2/18/2007 16:00  50.294 51.417 52.665 50.582   16:37 46.268 
2/18/2007 20:00  50.273 51.319 52.66 50.568   20:37 46.239 
2/19/2007 0:00  50.256 51.362 52.655 50.561   0:37 46.206 
2/19/2007 4:00  50.221 51.39 52.648 50.535   4:37 46.189 
2/19/2007 8:00  50.214 51.375 52.644 50.539   8:37 46.169 
2/19/2007 12:00  50.239 51.425 52.644 50.57   12:37 46.184 
2/19/2007 16:00  50.25 51.414 52.646 50.58   16:37 46.191 
2/19/2007 20:00  50.3 51.217 52.653 50.625   20:37 46.16 
2/20/2007 0:00  50.304 51.221 52.657 50.623   0:37 46.189 
2/20/2007 4:00  50.315 51.196 52.661 50.633   4:37 46.179 
2/20/2007 8:00  50.315 51.257 52.662 50.629   8:37 46.169 
2/20/2007 12:00  50.354 51.333 52.669 50.693   12:37 46.21 
2/20/2007 16:00  50.346 51.485 52.673 50.662   16:37 46.23 
2/20/2007 20:00  50.358 51.3 52.675 50.666   20:37 46.244 
2/21/2007 0:00  50.373 51.36 52.677 50.678   0:37 46.268 
2/21/2007 4:00  50.363 51.36 52.681 50.664   4:37 46.276 
2/21/2007 8:00  50.383 51.323 52.683 50.682   8:37 46.283 
2/21/2007 12:00  50.396 51.446 52.687 50.693   12:37 46.305 
2/21/2007 16:00  50.398 51.595 52.689 50.695   16:37 46.326 
2/21/2007 20:00  50.419 51.383 52.693 50.719   20:37 46.331 
2/22/2007 0:00  50.459 51.393 52.699 50.754   0:37 46.355 
2/22/2007 4:00  50.461 51.4 52.703 50.754   4:37 46.36 
2/22/2007 8:00  50.467 51.406 52.705 50.767   8:37 46.358 
2/22/2007 12:00  50.465 51.414 52.711 50.752   12:37 46.375 
2/22/2007 16:00  50.421 51.4 52.712 50.701   16:37 46.343 
2/22/2007 20:00  50.406 51.399 52.714 50.682   20:37 46.319 
2/23/2007 0:00  50.379 51.39 52.714 50.658   0:37 46.276 
2/23/2007 4:00  50.356 51.383 52.71 50.639   4:37 46.264 
2/23/2007 8:00  50.346 51.379 52.707 50.631   8:37 46.237 
2/23/2007 12:00  50.331 51.379 52.707 50.623   12:37 46.227 
2/23/2007 16:00  50.3 51.366 52.701 50.586   16:37 46.189 
2/23/2007 20:00  50.296 51.364 52.697 50.6   20:37 46.177 
2/24/2007 0:00  50.279 51.36 52.695 50.59   0:37 46.148 
2/24/2007 4:00  50.25 51.35 52.687 50.545   4:37 46.116 
2/24/2007 8:00  50.239 51.346 52.683 50.547   8:37 46.058 
2/24/2007 12:00  50.223 51.346 52.677 50.561   12:37 46.049 
2/24/2007 16:00  50.214 51.341 52.671 50.549   16:37 46.041 
2/24/2007 20:00  50.271 51.35 52.667 50.607   20:37 46.08 
2/25/2007 0:00  50.369 51.385 52.681 50.707   0:37 46.131 
2/25/2007 4:00  50.4 51.393 52.691 50.719   4:37 46.162 
2/25/2007 8:00  50.432 51.406 52.699 50.74   8:37 46.198 
2/25/2007 12:00  50.446 51.416 52.712 50.756   12:37 46.23 
2/25/2007 16:00  50.415 51.412 52.714 50.703   16:37 46.242 
2/25/2007 20:00  50.413 51.416 52.716 50.701   20:37 46.249 
2/26/2007 0:00  50.425 51.422 52.72 50.715   0:37 46.249 
2/26/2007 4:00  50.406 51.42 52.722 50.691   4:37 46.227 
2/26/2007 8:00  50.415 51.424 52.721 50.701   8:37 46.232 
2/26/2007 12:00  50.434 51.435 52.724 50.726   12:37 46.251 



Results of 2006 Investigation at Ramona, Kansas S1-28 
Version 00, 06/21/07 

 

TABLE S1.2  (Cont.) 

         
SB02 

 Water level (ft below top of casing) at indicated well    
         Water Level 
Date Time 
 

MW4 MW05 MW06 MW07 MW08 SB03  Time (ft TOC) 

          
2/26/2007 16:00  50.423 51.431 52.728 50.711   16:37 46.256 
2/26/2007 20:00  50.45 51.439 52.732 50.738   20:37 46.293 
2/27/2007 0:00  50.457 51.443 52.736 50.75   0:37 46.319 
2/27/2007 4:00  50.455 51.447 52.738 50.744   4:37 46.324 
2/27/2007 8:00  50.452 51.449 52.74 50.74   8:37 46.334 
2/27/2007 12:00  50.455 51.456 52.742 50.74   12:37 46.35 
2/27/2007 16:00  50.402 51.439 52.74 50.68   16:37 46.406 
2/27/2007 20:00  50.39 51.433 52.74 50.676   20:37 46.353 
2/28/2007 0:00  50.371 51.429 52.742 50.656   0:37 46.324 
2/28/2007 4:00  50.331 51.416 52.736 50.619   4:37 46.28 
2/28/2007 8:00  50.327 51.41 52.734 50.611   8:37 46.251 
2/28/2007 12:00  50.335 51.42 52.732 50.633   12:37 46.251 
2/28/2007 16:00  50.306 51.408 52.728 50.611   16:37 46.225 
2/28/2007 20:00  50.306 51.404 52.728 50.617   20:37 46.218 
3/1/2007 0:00  50.302 51.402 52.723 50.611   0:37 46.223 
3/1/2007 4:00  50.31 51.406 52.723 50.623   4:37 46.22 
3/1/2007 8:00  50.379 51.425 52.73 50.693   8:37 46.235 
3/1/2007 12:00  50.425 51.441 52.74 50.758   12:37 46.29 
3/1/2007 16:00  50.409 51.445 52.742 50.721   16:37 46.293 
3/1/2007 20:00  50.427 51.447 52.748 50.734   20:37 46.314 
3/2/2007 0:00  50.434 51.454 52.75 50.73   0:37 46.312 
3/2/2007 4:00  50.436 51.458 52.752 50.73   4:37 46.331 
3/2/2007 8:00  50.444 51.464 52.754 50.742   8:37 46.329 
3/2/2007 12:00  50.459 51.468 52.758 50.787   12:37 46.375 
3/2/2007 16:00  50.448 51.47 52.758 50.75   16:37 46.365 
3/2/2007 20:00  50.471 51.476 52.762 50.777   20:37 46.382 
3/3/2007 0:00  50.492 51.487 52.769 50.797   0:37 46.421 
3/3/2007 4:00  50.509 51.491 52.773 50.808   4:37 46.423 
3/3/2007 8:00  50.538 51.503 52.778 50.84   8:37 46.428 
3/3/2007 12:00  50.565 51.514 52.783 50.859   12:37 46.498 
3/3/2007 16:00  50.549 51.516 52.787 50.836   16:37 46.483 
3/3/2007 20:00  50.563 51.522 52.791 50.844   20:37 46.512 
3/4/2007 0:00  50.561 51.528 52.795 50.846   0:37 46.532 
3/4/2007 4:00  50.553 51.53 52.801 50.832   4:37 46.522 
3/4/2007 8:00  50.54 51.531 52.803 50.818   8:37 46.507 
3/4/2007 12:00  50.54 51.535 52.805 50.814   12:37 46.515 
3/4/2007 16:00  50.523 51.533 52.803 50.812   16:37 46.65 
3/4/2007 20:00  50.551 51.539 52.807 50.949   20:37 46.732 
3/5/2007 0:00  50.567 51.543 52.809 50.9   0:37 46.623 
3/5/2007 4:00  50.555 51.541 52.811 50.861   4:37 46.582 
3/5/2007 8:00  50.551 51.543 52.815 50.861   8:37 46.553 
3/5/2007 12:00  50.559 51.547 52.819 50.855   12:37 46.551 
3/5/2007 16:00  50.526 51.537 52.822 50.816   16:37 46.52 
3/5/2007 20:00  50.528 51.543 52.822 50.82   20:37 46.503 
3/6/2007 0:00  50.54 51.549 52.826 50.836   0:37 46.51 
3/6/2007 4:00  50.528 51.545 52.827 50.82   4:37 46.493 
3/6/2007 8:00  50.507 51.539 52.83 50.793   8:37 46.466 
3/6/2007 12:00  50.494 51.535 52.83 50.81   12:37 46.464 
3/6/2007 16:00  50.467 51.528 52.828 50.769   16:37 46.435 
3/6/2007 20:00  50.484 51.532 52.83 50.789   20:37 46.423 
3/7/2007 0:00  50.513 51.543 52.834 50.824   0:37 46.442 
3/7/2007 4:00  50.521 51.547 52.836 50.83   4:37 46.445 
3/7/2007 8:00  50.54 51.555 52.84 50.849   8:37 46.462 



Results of 2006 Investigation at Ramona, Kansas S1-29 
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TABLE S1.2  (Cont.) 

         
SB02 

 Water level (ft below top of casing) at indicated well    
         Water Level 
Date Time 
 

MW4 MW05 MW06 MW07 MW08 SB03  Time (ft TOC) 

          
3/7/2007 12:00  50.572 51.562 52.848 50.877   12:37 46.491 
3/7/2007 16:00  50.553 51.56 52.848 50.848   16:37 46.488 
3/7/2007 20:00  50.536 51.558 52.85 50.832   20:37 46.474 
3/8/2007 0:00  50.542 51.562 52.852 50.836   0:37 46.481 
3/8/2007 4:00  50.517 51.557 52.854 50.814   4:37 46.459 
3/8/2007 8:00  50.513 51.557 52.854 50.807   8:37 46.449 
3/8/2007 12:00  50.498 51.553 52.856 50.793   12:37 46.445 
3/8/2007 16:00  50.457 51.54 52.852 50.791   16:37 46.416 
3/8/2007 20:00  50.452 51.535 52.848 50.764   20:37 46.389 
3/9/2007 0:00  50.45 51.533 52.846 50.764   0:37 46.379 
3/9/2007 4:00  50.452 51.533 52.846 50.766   4:37 46.367 
3/9/2007 8:00  50.471 51.538 52.846 50.787   8:37 46.372 
3/9/2007 12:00  50.513 51.553 52.854 50.836   12:37 46.481 
3/9/2007 16:00  50.511 51.555 52.858 50.849   16:37 46.548 
3/9/2007 20:00  50.541 51.564 52.862 50.869   20:37 46.532 
3/10/2007 0:00  50.561 51.572 52.868 50.885   0:37 46.529 
3/10/2007 4:00  50.553 51.574 52.87 50.865   4:37 46.517 
3/10/2007 8:00  50.569 51.578 52.874 50.879   8:37 46.52 
3/10/2007 12:00  50.58 51.582 52.879 50.885   12:37 46.529 
3/10/2007 16:00  50.553 51.574 52.879 50.99   16:37 46.795 
3/10/2007 20:00  50.592 51.58 52.883 51.142   20:37 47.017 
3/11/2007 0:00  50.636 51.584 52.885 51.24   0:37 47.162 
3/11/2007 4:00  50.668 51.585 52.891 51.293   4:37 47.246 
3/11/2007 8:00  50.7 51.591 52.892 51.353   8:37 47.321 
3/11/2007 12:00  50.751 51.597 52.899 51.392   12:37 47.213 
3/11/2007 16:00  50.739 51.594 52.903 51.203   16:37 46.949 
3/11/2007 20:00  50.73 51.595 52.909 51.129   20:37 46.826 
3/12/2007 0:00  50.737 51.601 52.911 51.107   0:37 46.749 
3/12/2007 4:00  50.709 51.597 52.911 51.049   4:37 46.693 
3/12/2007 8:00  50.701 51.599 52.913 51.027   8:37 46.655 
3/12/2007 12:00  50.693 51.601 52.915 51.01   12:37 46.623 
3/12/2007 16:00  50.661 51.595 52.917 50.965   16:37 46.522 
3/12/2007 20:00  50.655 51.595 52.919 50.961   20:37 46.57 
3/13/2007 0:00  50.653 51.599 52.921 50.961   0:37 46.551 
3/13/2007 4:00  50.638 51.595 52.923 50.939   4:37 46.532 
3/13/2007 8:00  50.64 51.597 52.923 50.943   8:37 46.517 
3/13/2007 12:00  50.628 51.595 52.925 50.926   12:37 46.5 
3/13/2007 16:00  50.592 51.586 52.923 50.908   16:37 46.478 
3/13/2007 20:00  50.597 51.584 52.925 50.906   20:37 46.476 
3/14/2007 0:00  50.611 51.59 52.917 50.922   0:37 46.464 
3/14/2007 4:00  50.592 51.588 52.921 50.897   4:37 46.447 
3/14/2007 8:00  50.601 51.592 52.923 50.908   8:37 46.447 
3/14/2007 12:00  50.613 51.595 52.925 50.914   12:37 46.449 
3/14/2007 16:00  50.601 51.592 52.929 50.9   16:37 46.503 
3/14/2007 20:00  50.63 51.601 52.931 50.933   20:37 46.522 
3/15/2007 0:00  50.657 51.609 52.931 50.963   0:37 46.522 
3/15/2007 4:00  50.666 51.611 52.936 50.959   4:37 46.512 
3/15/2007 8:00  50.676 51.617 52.938 50.971   8:37 46.529 
3/15/2007 12:00  50.71 51.624 52.94 51.006   12:37 46.536 
3/15/2007 16:00  50.695 51.626 52.944 50.974   16:37 46.553 
3/15/2007 20:00  50.716 51.632 52.946 51   20:37 46.573 
3/16/2007 0:00  50.734 51.642 52.952 51.023   0:37 46.597 
3/16/2007 4:00  50.722 51.646 52.952 51   4:37 46.587 
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TABLE S1.2  (Cont.) 

         
SB02 

 Water level (ft below top of casing) at indicated well    
         Water Level 
Date Time 
 

MW4 MW05 MW06 MW07 MW08 SB03  Time (ft TOC) 

          
3/16/2007 8:00  50.734 51.651 52.956 51.008   8:37 46.602 
3/16/2007 12:00  50.728 51.655 52.958 51   12:37 46.592 
3/16/2007 16:00  50.672 51.646 52.958 50.992   16:37 46.59 
3/16/2007 20:00  50.655 51.638 52.958 50.957   20:37 46.57 
3/17/2007 0:00  50.645 51.636 52.96 50.937   0:37 46.556 
3/17/2007 4:00  50.622 51.63 52.96 50.91   4:37 46.515 
3/17/2007 8:00  50.609 51.626 52.958 50.906   8:37 46.464 
3/17/2007 12:00  50.622 51.63 52.96 50.928   12:37 46.616 
3/17/2007 16:00  50.609 51.628 52.96 50.916   16:37 46.534 
3/17/2007 20:00  50.636 51.634 52.96 50.941   20:37 46.529 
3/18/2007 0:00  50.645 51.64 52.964 50.949   0:37 46.527 
3/18/2007 4:00  50.639 51.642 52.966 50.937   4:37 46.51 
3/18/2007 8:00  50.626 51.64 52.966 50.924   8:37 46.503 
3/18/2007 12:00  50.611 51.638 52.966 50.908   12:37 46.493 
3/18/2007 16:00  50.567 51.624 52.96 50.873   16:37 46.558 
3/18/2007 20:00  50.557 51.619 52.958 50.867   20:37 46.481 
3/19/2007 0:00  50.583 51.622 52.96 50.896   0:37 46.464 
3/19/2007 4:00  50.59 51.624 52.96 50.906   4:37 46.457 
3/19/2007 8:00  50.645 51.638 52.966 50.961   8:37 46.486 
3/19/2007 12:00  50.684 51.655 52.97 51.006   12:37 46.527 
3/19/2007 16:00  50.686 51.671 52.972 50.998   16:37 46.539 
3/19/2007 20:00  50.701 51.678 52.978 51.002   20:37 46.548 
3/20/2007 0:00  50.712 51.678 52.982 51.004   0:37 46.577 
3/20/2007 4:00  50.683 51.663 52.984 50.973   4:37 46.556 
3/20/2007 8:00  50.672 51.657 52.986 50.961   8:37 46.553 
3/20/2007 12:00  50.672 51.659 52.988 50.961   12:37 46.544 
3/20/2007 16:00  50.631 51.653 52.986 50.92   16:37 46.52 
3/20/2007 20:00  50.617 51.651 52.986 50.914   20:37 46.5 
3/21/2007 0:00  50.628 51.655 52.986 50.926   0:37 46.5 
3/21/2007 4:00  50.606 51.653 52.984 50.898   4:37 46.474 
3/21/2007 8:00  50.599 51.651 52.986 50.905   8:37 46.462 
3/21/2007 12:00  50.605 51.655 52.986 50.914   12:37 46.556 
3/21/2007 16:00  50.592 51.651 52.986 50.902   16:37 46.505 
3/21/2007 20:00  50.614 51.653 52.988 50.926   20:37 46.5 
3/22/2007 0:00  50.662 51.663 52.99 50.981   0:37 46.527 
3/22/2007 4:00  50.678 51.669 52.995 50.99   4:37 46.541 
3/22/2007 8:00  50.681 51.671 52.974 50.99   8:37 46.544 
3/22/2007 12:00  50.678 51.673 52.978 50.99   12:37 46.553 
3/22/2007 16:00  50.655 51.669 52.98 50.967   16:37 46.541 
3/22/2007 20:00  50.651 51.671 52.984 50.957   20:37 46.522 
3/23/2007 0:00  50.653 51.673 52.984 50.961   0:37 46.529 
3/23/2007 4:00  50.661 51.673 52.988 50.967   4:37 46.529 
3/23/2007 8:00  50.674 51.676 52.993 50.977   8:37 46.536 
3/23/2007 12:00  50.68 51.676 52.995 51.021   12:37 46.551 
3/23/2007 16:00  50.661 51.676 52.997 50.971   16:37 46.841 
3/23/2007 20:00  50.672 51.676 52.999 50.992   20:37 46.71 
3/24/2007 0:00  50.705 51.682 53.001 51.012   0:37 46.58 
3/24/2007 4:00  50.682 51.682 53.003 50.977   4:37 46.52 
3/24/2007 8:00  50.701 51.684 53.005 50.996   8:37 46.561 
3/24/2007 12:00  50.681 51.688 53.007 50.985   12:37 46.556 
3/24/2007 16:00  50.674 51.688 53.009 50.977   16:37 46.548 
3/24/2007 20:00  50.685 51.69 53.011 50.983   20:37 46.546 
3/25/2007 0:00  50.693 51.692 53.011 50.99   0:37 46.536 
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SB02 

 Water level (ft below top of casing) at indicated well    
         Water Level 
Date Time 
 

MW4 MW05 MW06 MW07 MW08 SB03  Time (ft TOC) 

          
3/25/2007 4:00  50.687 51.692 53.013 50.974   4:37 46.536 
3/25/2007 8:00  50.691 51.694 53.015 50.982   8:37 46.536 
3/25/2007 12:00  50.687 51.694 53.019 50.985   12:37 46.52 
3/25/2007 16:00  50.664 51.692 53.019 50.957   16:37 46.534 
3/25/2007 20:00  50.67 51.694 53.019 50.973   20:37 46.58 
3/26/2007 0:00  50.683 51.696 53.019 50.982   0:37 46.633 
3/26/2007 4:00  50.683 51.698 53.023 50.982   4:37 46.655 
3/26/2007 8:00  50.693 51.698 53.025 50.992   8:37 46.705 
3/26/2007 12:00  50.7 51.7 53.027 51.002   12:37 46.722 
3/26/2007 16:00  50.697 51.701 53.027 50.994   16:37 46.742 
3/26/2007 20:00  50.7 51.701 53.029 50.998   20:37 46.689 
3/27/2007 0:00  50.71 51.705 53.031 51.006   0:37 46.664 
3/27/2007 4:00  50.679 51.703 53.031 50.973   4:37 46.597 
3/27/2007 8:00  50.677 51.703 53.031 50.977   8:37 46.604 
3/27/2007 12:00  50.677 51.705 53.033 50.975   12:37 46.582 
3/27/2007 16:00  50.651 51.701 53.033 50.946   16:37 46.536 
3/27/2007 20:00  50.66 51.701 53.033 50.969   20:37 46.551 
3/28/2007 0:00  50.668 51.703 53.035 50.975   0:37 46.541 
3/28/2007 4:00  50.66 51.703 53.035 50.967   4:37 46.52 
3/28/2007 8:00  50.68 51.705 53.037 50.986   8:37 46.532 
3/28/2007 12:00  50.685 51.709 53.039 50.99   12:37 46.529 
3/28/2007 16:00  50.682 51.709 53.039 50.982   16:37 46.529 
3/28/2007 20:00  50.682 51.709 53.039 50.988   20:37 46.524 
3/29/2007 0:00  50.71 51.713 53.043 51.008   0:37 46.534 
3/29/2007 4:00  50.706 51.713 53.045 50.998   4:37 46.529 
3/29/2007 8:00  50.727 51.715 53.05 51.022   8:37 46.527 
3/29/2007 12:00  50.714 51.715 53.05 51   12:37 46.515 
3/29/2007 16:00  50.714 51.717 53.054 51.002   16:37 46.51 
3/29/2007 20:00  50.729 51.721 53.056 51.02   20:37 46.573 
3/30/2007 0:00  50.741 51.723 53.058 51.026   0:37 46.476 
3/30/2007 4:00  50.737 51.725 53.06 51.022   4:37 46.565 
3/30/2007 8:00  50.745 51.727 53.06 51.039   8:37 46.503 
3/30/2007 12:00  50.737 51.742 53.064 51.02   12:37 46.553 
3/30/2007 16:00  50.685 51.752 53.062 50.959   16:37 46.512 
3/30/2007 20:00  50.66 51.759 53.06 50.932   20:37 46.377 
3/31/2007 0:00  50.637 51.807 53.062 50.901   0:37 46.111 
3/31/2007 4:00  50.58 51.757 53.058 50.832   4:37 46.034 
3/31/2007 8:00  50.564 51.75 53.054 50.834   8:37 46.037 
3/31/2007 12:00  50.599 51.752 53.05 50.887   12:37 46.08 
3/31/2007 16:00  50.631 51.761 53.052 50.928   16:37 46.104 
3/31/2007 20:00  50.626 51.765 53.052 50.916   20:37 46.138 
4/1/2007 0:00  50.637 51.771 53.052 50.93   0:37 46.162 
4/1/2007 4:00  50.651 51.775 53.056 50.942   4:37 46.181 
4/1/2007 8:00  50.679 51.784 53.058 50.973   8:37 46.213 
4/1/2007 12:00  50.689 51.792 53.06 50.971   12:37 46.261 
4/1/2007 16:00  50.679 51.8 53.062 50.961   16:37 46.266 
4/1/2007 20:00  50.685 51.807 53.064 50.957   20:37 46.278 
4/2/2007 0:00  50.687 51.821 53.066 50.961   0:37 46.302 
4/2/2007 4:00  50.677 51.829 53.066 50.946   4:37 46.278 
4/2/2007 8:00  50.67 51.834 53.068 50.942   8:37 46.288 
4/2/2007 12:00  50.645 51.838 53.068 50.912   12:37 46.293 
4/2/2007 16:00  50.608 51.838 53.066 50.877   16:37 46.256 
4/2/2007 20:00  50.61 51.838 53.064 50.881   20:37 46.247 



Results of 2006 Investigation at Ramona, Kansas S1-32 
Version 00, 06/21/07 

 

TABLE S1.2  (Cont.) 

         
SB02 

 Water level (ft below top of casing) at indicated well    
         Water Level 
Date Time 
 

MW4 MW05 MW06 MW07 MW08 SB03  Time (ft TOC) 

          
4/3/2007 0:00  50.614 51.84 53.062 50.889   0:37 46.256 
4/3/2007 4:00  50.61 51.842 53.062 50.887   4:37 46.239 
4/3/2007 8:00  50.688 51.85 53.068 50.971   8:37 46.288 
4/3/2007 12:00  50.756 51.867 53.072 51.045   12:37 46.346 
4/3/2007 16:00  50.754 51.883 53.001 51.028   16:37 46.355 
4/3/2007 20:00  50.764 51.904 53.001 51.02   20:37 46.37 
4/4/2007 0:00  50.787 51.923 53.003 51.043   0:37 46.406 
4/4/2007 4:00  50.785 51.94 53.001 51.033   4:37 46.401 
4/4/2007 8:00  50.789 51.962 53.001 51.033   8:37 46.416 
4/4/2007 12:00  50.787 51.979 53.001 51.033   12:37 46.524 
4/4/2007 16:00  50.733 51.993 53.001 50.969   16:37 46.428 
4/4/2007 20:00  50.71 52.002 53.001 50.949   20:37 46.406 
4/5/2007 0:00  50.731 52.018 53.001 50.983   0:37 46.37 
4/5/2007 4:00  50.725 52.027 53.001 50.965   4:37 46.377 
4/5/2007 8:00  50.729 52.039 53.001 50.987   8:37 46.37 
4/5/2007 12:00  50.718 52.05 53.001 50.963   12:37 46.358 
4/5/2007 16:00  50.697 52.06 53.001 50.94   16:37 46.326 
4/5/2007 20:00  50.695 52.07 53.001 50.936   20:37 46.319 
4/6/2007 0:00  50.706 52.079 52.999 50.949   0:37 46.309 
4/6/2007 4:00  50.688 52.089 53.001 50.928   4:37 46.295 
4/6/2007 8:00  50.708 52.099 53.001 50.955   8:37 46.307 
4/6/2007 12:00  50.727 52.112 53.001 50.967   12:37 46.319 
4/6/2007 16:00  50.691 52.118 53.001 50.924   16:37 46.293 
4/6/2007 20:00  50.681 52.126 53.001 50.912   20:37 46.276 
4/7/2007 0:00  50.685 52.135 53.001 50.922   0:37 46.271 
4/7/2007 4:00  50.683 52.145 53.001 50.92   4:37 46.261 
4/7/2007 8:00  50.687 52.153 52.999 50.932   8:37 46.268 
4/7/2007 12:00  50.674 52.159 52.999 50.908   12:37 46.254 
4/7/2007 16:00  50.637 52.159 52.999 50.864   16:37 46.227 
4/7/2007 20:00  50.631 52.161 52.999 50.86   20:37 46.206 
4/8/2007 0:00  50.639 52.164 52.999 50.881   0:37 46.198 
4/8/2007 4:00  50.635 52.172 53.001 50.877   4:37 46.194 
4/8/2007 8:00  50.639 52.176 53.001 50.881   8:37 46.191 
4/8/2007 12:00  50.633 52.182 53.001 50.875   12:37 46.189 
4/8/2007 16:00  50.608 52.184 53.001 50.856   16:37 46.203 
4/8/2007 20:00  50.597 52.186 53.001 50.846   20:37 46.196 
4/9/2007 0:00  50.608 52.188 53.001 50.852   0:37 46.179 
4/9/2007 4:00  50.589 52.189 52.999 50.828   4:37 46.152 
4/9/2007 8:00  50.585 52.189 53.001 50.832   8:37 46.138 
4/9/2007 12:00  50.58 52.193 53.001 50.828   12:37 46.126 
4/9/2007 16:00  50.553 52.189 53.001 50.787   16:37 46.104 
4/9/2007 20:00  50.543 52.186 53.001 50.782   20:37 46.085 
4/10/2007 0:00  50.545 52.186 53.001 50.789   0:37 46.07 
4/10/2007 4:00  50.524 52.182 53.001 50.754   4:37 46.046 
4/10/2007 8:00  50.505 52.178 53.001 50.737   8:37 46.015 
4/10/2007 12:00  50.478 52.17 53.001 50.715   12:37 45.988 
4/10/2007 16:00  50.457 52.161 52.999 50.688   16:37 45.959 
4/10/2007 20:00  50.468 52.155 52.999 50.707   20:37 45.935 
4/11/2007 0:00  50.455 52.151 52.999 50.7   0:37 45.911 
4/11/2007 4:00  50.472 52.149 53.003 50.705   4:37 45.904 
4/11/2007 8:00  50.499 52.153 53.001 50.742   8:37 45.93 
4/11/2007 12:00  50.524 52.161 53.001 50.772   12:37 45.959 
4/11/2007 16:00  50.543 52.174 53.001 50.791   16:37 45.993 
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TABLE S1.2  (Cont.) 

         
SB02 

 Water level (ft below top of casing) at indicated well    
         Water Level 
Date Time 
 

MW4 MW05 MW06 MW07 MW08 SB03  Time (ft TOC) 

          
4/11/2007 20:00  50.572 52.189 53.001 50.819   20:37 46.025 
4/12/2007 0:00  50.597 52.203 53.001 50.838   0:37 46.061 
4/12/2007 4:00  50.593 52.216 53.001 50.821   4:37 46.07 
4/12/2007 8:00  50.631 52.228 53.001 50.865   8:37 46.092 
4/12/2007 12:00  50.622 52.242 53.001 50.848   12:37 46.121 
4/12/2007 16:00  50.587 52.251 53.001 50.838   16:37 46.114 
4/12/2007 20:00  50.576 52.255 53.003 50.809   20:37 46.111 
4/13/2007 0:00  50.599 52.263 53.001 50.836   0:37 46.102 
4/13/2007 4:00  50.593 52.27 53.001 50.813   4:37 46.114 
4/13/2007 8:00  50.593 52.278 53.001 50.813   8:37 46.102 
4/13/2007 12:00  50.576 52.282 53.001 50.793   12:37 46.08 
4/13/2007 16:00  50.551 52.288 53.001 50.762   16:37 46.02 
4/13/2007 20:00  50.545 52.29 53.001 50.752   20:37 45.964 
4/14/2007 0:00  50.526 52.29 53.001 50.725   0:37 45.916 
4/14/2007 4:00  50.524 52.292 53.001 50.729   4:37 45.853 
4/14/2007 8:00  50.522 52.294 53.003 50.741   8:37 45.834 
4/14/2007 12:00  50.518 52.295 53.001 50.727   12:37 45.773 
4/14/2007 16:00  50.495 50.528 53.001 50.696   16:37 45.595 
4/14/2007 20:00  50.491 51.475 53.001 50.686   20:37 45.575 
4/15/2007 0:00  50.503 51.395 53.001 50.709   0:37 45.629 
4/15/2007 4:00  50.499 51.382 53.001 50.707   4:37 45.665 
4/15/2007 8:00  50.505 51.375 53.001 50.711   8:37 45.711 
4/15/2007 12:00  50.516 51.647 52.999 50.725   12:37 45.747 
4/15/2007 16:00  50.493 51.72 52.999 50.692   16:37 45.761 
4/15/2007 20:00  50.472 51.607 53.001 50.666   20:37 45.752 
4/16/2007 0:00  50.478 51.462 53.001 50.674   0:37 45.761 
4/16/2007 4:00  50.463 51.434 53.001 50.662   4:37 45.754 
4/16/2007 8:00  50.472 51.416 53.001 50.668   8:37 45.766 
4/16/2007 12:00  50.466 51.608 52.999 50.659   12:37 45.773 
4/16/2007 16:00  50.43 51.552 53.001 50.619   16:37 45.744 
4/16/2007 20:00  50.409 51.546 52.999 50.598   20:37 45.73 
4/17/2007 0:00  50.424 51.556 52.997 50.619   0:37 45.74 
4/17/2007 4:00  50.405 51.556 52.993 50.598   4:37 45.723 
4/17/2007 8:00  50.392 51.554 52.989 50.582   8:37 45.723 
4/17/2007 12:00  50.378 51.554 52.985 50.569   12:37 45.725 
4/17/2007 16:00  50.355 51.55 52.977 50.543   16:37 45.696 
4/17/2007 20:00  50.369 51.554 52.979 50.565   20:37 45.694 
4/18/2007 0:00  50.363 51.56 52.977 50.565   0:37 45.687 
4/18/2007 4:00  50.365 51.564 52.975 50.565   4:37 45.699 
4/18/2007 8:00  50.365 51.568 52.975 50.561   8:37 45.687 
4/18/2007 12:00  50.355 51.572 52.972 50.557   12:37 45.715 
4/18/2007 16:00  50.328 51.566 52.968 50.52   16:37 45.696 
4/18/2007 20:00  50.307 51.56 52.964 50.506   20:37 45.655 
4/19/2007 0:00  50.313 51.566 52.962 50.512   0:37 45.672 
4/19/2007 4:00  50.313 51.57 52.96 50.508   4:37 45.67 
4/19/2007 8:00  50.313 51.572 52.958 50.51   8:37 45.672 
4/19/2007 12:00  50.301 51.572 52.956 50.493   12:37 45.672 
4/19/2007 16:00  50.265 51.567 52.95 50.457   16:37 45.648 
4/19/2007 20:00  50.273 51.572 52.95 50.475   20:37 45.665 
4/20/2007 0:00  50.294 51.578 52.948 50.493   0:37 45.662 
4/20/2007 4:00  50.298 51.584 52.948 50.493   4:37 45.667 
4/20/2007 8:00  50.296 51.584 52.946 50.489   8:37 45.667 
4/20/2007 12:00  50.284 51.59 52.946 50.495   12:37 45.679 
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SB02 

 Water level (ft below top of casing) at indicated well    
         Water Level 
Date Time 
 

MW4 MW05 MW06 MW07 MW08 SB03  Time (ft TOC) 

          
4/20/2007 16:00  50.252 51.584 52.94 50.452   16:37 45.67 
4/20/2007 20:00  50.236 51.58 52.936 50.434   20:37 45.651 
4/21/2007 0:00  50.246 51.59 52.934 50.446   0:37 45.645 
4/21/2007 4:00  50.232 51.588 52.932 50.426   4:37 45.636 
4/21/2007 8:00  50.223 51.592 52.93 50.423   8:37 45.636 
4/21/2007 12:00  50.223 51.595 52.928 50.43   12:37 45.684 
4/21/2007 16:00  50.179 51.584 52.918 50.377   16:37 45.725 
4/21/2007 20:00  50.152 51.576 52.913 50.358   20:37 45.645 
4/22/2007 0:00  50.165 51.58 52.911 50.377   0:37 45.619 
4/22/2007 4:00  50.142 51.582 52.905 50.34   4:37 45.583 
4/22/2007 8:00  50.112 51.573 52.897 50.323   8:37 45.551 
4/22/2007 12:00  50.106 51.575 52.891 50.319   12:37 45.537 
4/22/2007 16:00  50.125 51.58 52.891 50.356   16:37 45.551 
4/22/2007 20:00  50.161 51.594 52.891 50.385   20:37 45.585 
4/23/2007 0:00  50.202 51.603 52.889 50.413   0:37 45.595 
4/23/2007 4:00  50.196 51.607 52.889 50.403   4:37 45.602 
4/23/2007 8:00  50.213 51.613 52.889 50.413   8:37 45.645 
4/23/2007 12:00  50.198 51.615 52.887 50.395   12:37 45.643 
4/23/2007 16:00  50.148 51.615 52.881 50.34   16:37 45.626 
4/23/2007 20:00  50.117 51.607 52.877 50.319   20:37 45.602 
4/24/2007 0:00  50.104 51.611 52.875 50.313   0:37 45.583 
4/24/2007 4:00  50.073 51.603 52.869 50.276   4:37 45.554 
4/24/2007 8:00  50.058 51.6 52.865 50.272   8:37 45.537 
4/24/2007 12:00  50.033 51.596 52.856 50.251   12:37 45.513 
4/24/2007 16:00  50.008 51.59 52.852 50.231   16:37 45.479 
4/24/2007 20:00  49.989 51.582 52.846 50.219   20:37 45.467 
4/25/2007 0:00  50.039 51.596 52.844 50.272   0:37 45.469 
4/25/2007 4:00  50.016 51.594 52.838 50.245   4:37 45.45 
4/25/2007 8:00  50.027 51.6 52.836 50.266   8:37 45.462 
4/25/2007 12:00  50.031 51.605 52.834 50.259   12:37 45.472 
4/25/2007 16:00  50.018 51.605 52.828 50.249   16:37 45.462 
4/25/2007 20:00  50.029 51.609 52.824 50.255   20:37 45.45 
4/26/2007 0:00  50.046 51.617 52.824 50.264   0:37 45.443 
4/26/2007 4:00  50.027 51.621 52.82 50.245   4:37 45.443 
4/26/2007 8:00  50.041 51.625 52.818 50.266   8:37 45.457 
4/26/2007 12:00  50.046 51.627 52.816 50.262   12:37 45.476 
4/26/2007 16:00  50.021 51.629 52.81 50.235   16:37 45.472 
4/26/2007 20:00  50.004 51.625 52.808 50.225   20:37 45.476 
4/27/2007 0:00  50.021 51.63 52.806 50.243   0:37 45.484 
4/27/2007 4:00  50.012 51.632 52.799 50.233   4:37 45.479 
4/27/2007 8:00  50.016 51.636 52.797 50.241   8:37 45.491 
4/27/2007 12:00  50.021 51.638 52.793 50.243   12:37 45.566 
4/27/2007 16:00  50.002 51.638 52.791 50.22   16:37 45.493 
4/27/2007 20:00  50.016 51.642 52.787 50.243   20:37 45.52 
4/28/2007 0:00  50.041 51.65 52.785 50.265   0:37 45.53 
4/28/2007 4:00  50.039 51.663 52.783 50.259   4:37 45.53 
4/28/2007 8:00  50.044 51.669 52.781 50.264   8:37 45.546 
4/28/2007 12:00  50.041 51.675 52.779 50.265   12:37 45.556 
4/28/2007 16:00  50.002 51.671 52.773 50.224   16:37 45.551 
4/28/2007 20:00  49.975 51.667 52.769 50.2   20:37 45.588 
4/29/2007 0:00  49.985 51.669 52.765 50.216   0:37 45.561 
4/29/2007 4:00  49.975 51.667 52.761 50.2   4:37 45.537 
4/29/2007 8:00  49.979 51.669 52.757 50.251   8:37 45.629 
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SB02 

 Water level (ft below top of casing) at indicated well    
         Water Level 
Date Time 
 

MW4 MW05 MW06 MW07 MW08 SB03  Time (ft TOC) 

          
4/29/2007 12:00  50.006 51.673 52.753 50.473   12:37 45.962 
4/29/2007 16:00  50.031 51.667 52.751 50.561   16:37 46.097 
4/29/2007 20:00  50.067 51.665 52.749 50.446   20:37 45.853 
4/30/2007 0:00  50.071 51.663 52.744 50.364   0:37 45.732 
4/30/2007 4:00  50.048 51.663 52.742 50.307   4:37 45.648 
4/30/2007 8:00  50.037 51.663 52.738 50.288   8:37 45.607 
4/30/2007 12:00  50.023 51.665 52.736 50.263   12:37 45.619 
4/30/2007 16:00  49.981 51.66 52.728 50.218   16:37 45.546 
4/30/2007 20:00  49.973 51.652 52.724 50.218   20:37 45.539 
5/1/2007 0:00  49.981 51.656 52.722 50.224   0:37 45.518 
5/1/2007 4:00  49.981 51.658 52.72 50.212   4:37 45.646 
5/1/2007 8:00  49.97 51.659 52.718 50.208   8:37 45.735 
5/1/2007 12:00  49.989 51.665 52.714 50.22   12:37 45.653 
5/1/2007 16:00  49.964 51.665 52.712 50.186   16:37 45.566 
5/1/2007 20:00  49.96 51.663 52.71 50.186   20:37 45.527 
5/2/2007 0:00  49.964 51.667 52.708 50.185   0:37 45.494 
5/2/2007 4:00  49.952 51.667 52.704 50.169   4:37 45.467 
5/2/2007 8:00  49.945 51.667 52.702 50.167   8:37 45.464 
5/2/2007 12:00  49.943 51.673 52.698 50.171   12:37 45.47 
5/2/2007 16:00  49.927 51.673 52.694 50.144   16:37 45.44 
5/2/2007 20:00  49.914 51.669 52.69 50.134   20:37 45.426 
5/3/2007 0:00  49.908 51.669 52.685 50.128   0:37 45.421 
5/3/2007 4:00  49.889 51.665 52.681 50.106   4:37 45.395 
5/3/2007 8:00  49.881 51.662 52.675 50.106   8:37 45.378 
5/3/2007 12:00  49.876 51.662 52.671 50.097   12:37 45.366 
5/3/2007 16:00  49.853 51.66 52.665 50.075   16:37 45.351 
5/3/2007 20:00  49.843 51.652 52.661 50.069   20:37 45.264 
5/4/2007 0:00  49.858 51.656 52.659 50.085   0:37 45.31 
5/4/2007 4:00  49.853 51.656 52.655 50.075   4:37 45.298 
5/4/2007 8:00  49.853 51.658 52.651 50.093   8:37 45.305 
5/4/2007 12:00  49.858 51.662 52.647 50.081   12:37 45.315 
5/4/2007 16:00  49.826 51.657 52.641 50.038   16:37 45.288 
5/4/2007 20:00  49.801 51.648 52.637 50.017   20:37 45.264 
5/5/2007 0:00  49.812 51.648 52.633 50.042   0:37 45.269 
5/5/2007 4:00  49.791 51.646 52.622 50.005   4:37 45.247 
5/5/2007 8:00  49.785 51.644 52.618 50.011   8:37 45.235 
5/5/2007 12:00  49.791 51.646 52.614 50.017   12:37 45.247 
5/5/2007 16:00  49.782 51.642 52.608 50.011   16:37 45.237 
5/5/2007 20:00  49.785 51.644 52.604 50.005   20:37 45.237 
5/6/2007 0:00  49.782 51.648 52.6 49.999   0:37 45.24 
5/6/2007 4:00  49.826 51.654 52.6 50.048   4:37 45.257 
5/6/2007 8:00  49.866 50.95 52.604 50.052   8:37 44.709 
5/6/2007 12:00  49.849 51.327 52.602 50.024   12:37 44.709 
5/6/2007 16:00  49.835 50.199 52.602 49.993   16:37 44.368 
5/6/2007 20:00  49.799 49.926 52.598 49.954   20:37 44.318 
5/7/2007 0:00  49.795 49.39 49.404 49.946   0:37 44.185 
5/7/2007 4:00  49.776 49.705 49.17 49.915   4:37 44.031 
5/7/2007 8:00  49.757 50.262 49.307 49.888   8:37 44.047 
5/7/2007 12:00  49.759 50.569 49.502 49.898   12:37 44.132 
5/7/2007 16:00  49.75 50.673 49.642 49.884   16:37 44.226 
5/7/2007 20:00  49.722 50.621 49.695 49.855   20:37 44.296 
5/8/2007 0:00  49.709 50.566 49.701 49.849   0:37 44.371 
5/8/2007 4:00  49.699 50.551 49.72 49.837   4:37 44.419 
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TABLE S1.2  (Cont.) 

         
SB02 

 Water level (ft below top of casing) at indicated well    
         Water Level 
Date Time 
 

MW4 MW05 MW06 MW07 MW08 SB03  Time (ft TOC) 

          
5/8/2007 8:00  49.678 50.561 49.738 49.821   8:37 44.47 
5/8/2007 12:00  49.666 50.655 49.752 49.812   12:37 44.506 
5/8/2007 16:00  49.626 50.703 49.763 49.79   16:37 44.511 
5/8/2007 20:00  49.586 50.612 49.777 49.735   20:37 44.506 
5/9/2007 0:00  49.571 50.606 49.791 49.724   0:37 44.509 
5/9/2007 4:00  49.544 50.585 49.789 49.696   4:37 44.504 
5/9/2007 8:00  49.525 50.577 49.811 49.681   8:37 44.497 
5/9/2007 12:00  49.502 50.734 49.824 49.661   12:37 44.504 
5/9/2007 16:00  49.471 50.741 49.858 49.624   16:37 44.444 
5/9/2007 20:00  49.429 50.724 49.931 49.591   20:37 44.47 
5/10/2007 0:00  49.419 50.72 50.027 49.591   0:37 44.458 
5/10/2007 4:00  49.394 50.699 50.102 49.566   4:37 44.439 
5/10/2007 8:00  49.379 50.747 50.176 49.558   8:37 44.444 
5/10/2007 12:00  49.367 50.907 50.251 49.55   12:37 44.463 
5/10/2007 16:00  49.321 50.901 50.312 49.497   16:37 44.446 
5/10/2007 20:00  49.289 50.76 50.373 49.497   20:37 44.431 
5/11/2007 0:00  49.284 50.87 50.436 49.482   0:37 44.417 
5/11/2007 4:00  49.256 50.876 50.495 49.45   4:37 44.405 
5/11/2007 8:00  49.246 50.901 50.558 49.45   8:37 44.419 
5/11/2007 12:00  49.225 50.901 50.619 49.435   12:37 44.415 
5/11/2007 16:00  49.175 50.881 50.67 49.39   16:37 44.398 
5/11/2007 20:00  49.135 50.895 50.717 49.351   20:37 44.381 
5/12/2007 0:00  49.124 50.91 50.77 49.351   0:37 44.371 
5/12/2007 4:00  49.047 50.91 50.817 49.322   4:37 44.359 
5/12/2007 8:00  48.977 50.933 50.862 49.333   8:37 44.364 
5/12/2007 12:00  48.91 50.941 50.902 49.31   12:37 44.366 
5/12/2007 16:00  48.856 50.91 50.937 49.257   16:37 44.439 
5/12/2007 20:00  48.818 50.914 50.971 49.218   20:37 44.383 
5/13/2007 0:00  48.782 50.937 51.008 49.224   0:37 44.335 
5/13/2007 4:00  48.749 50.93 51.039 49.191   4:37 44.32 
5/13/2007 8:00  48.734 50.945 51.067 49.181   8:37 44.323 
5/13/2007 12:00  48.707 50.947 51.096 49.154   12:37 44.282 
5/13/2007 16:00  48.665 50.91 51.116 49.097   16:37 44.267 
5/13/2007 20:00  48.645 50.914 51.134 49.076   20:37 44.236 
5/14/2007 0:00  48.619 50.926 51.157 49.078   0:37 44.224 
5/14/2007 4:00  48.583 50.908 51.173 49.033   4:37 44.185 
5/14/2007 8:00  48.571 50.926 51.189 49.021   8:37 44.171 
5/14/2007 12:00  48.546 50.926 51.206 49.005   12:37 44.173 
5/14/2007 16:00  48.512 50.91 51.218 48.964   16:37 44.178 
5/14/2007 20:00  48.502 50.905 51.228 48.939   20:37 44.12 
5/15/2007 0:00  48.48 50.914 51.241 48.941   0:37 44.103 
5/15/2007 4:00  48.469 50.939 51.261 48.949   4:37 44.028 
5/15/2007 8:00  48.473 50.962 51.277 48.933   8:37 44.014 
5/15/2007 12:00  48.467 50.976 51.299 48.96   12:37 44.04 
5/15/2007 16:00  48.45 50.97 51.313 48.914   16:37 44.031 
5/15/2007 20:00  48.442 50.978 51.328 48.892   20:37 44.026 
5/16/2007 0:00  48.436 50.993 51.342 48.896   0:37 44.023 
5/16/2007 4:00  48.415 50.984 51.354 48.867   4:37 44.031 
5/16/2007 8:00  48.402 50.997 51.366 48.849   8:37 44.036 
5/16/2007 12:00  48.377 51.047 51.372 48.828   12:37 44.04 
5/16/2007 16:00  48.34 51.014 51.379 48.773   16:37 44.004 
5/16/2007 20:00  48.327 50.96 51.381 48.777   20:37 43.973 
5/17/2007 0:00  48.319 50.984 51.389 48.757   0:37 43.978 
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TABLE S1.2  (Cont.) 

         
SB02 

 Water level (ft below top of casing) at indicated well    
         Water Level 
Date Time 
 

MW4 MW05 MW06 MW07 MW08 SB03  Time (ft TOC) 

          
5/17/2007 4:00  48.294 50.985 51.395 48.742   4:37 43.966 
5/17/2007 8:00  48.297 51.012 51.401 48.75   8:37 43.975 
5/17/2007 12:00  48.275 51.009 51.405 48.728   12:37 43.98 
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TABLE S1.3  Daily precipitation data for Ramona, July 2006 to May 2007. 

 
 

Date 

 
Precipitation 

(in.) 
 

  
 

Date 

 
Precipitation 

(in.) 
 

  
 

Date 

 
Precipitation 

(in.) 
 

        
7/20/06 0  9/13/06 0  11/7/06 0 
7/21/06 0.72  9/14/06 0  11/8/06 0 
7/22/06 0  9/15/06 0.02  11/9/06 0 
7/23/06 0  9/16/06 0  11/10/06 0 
7/24/06 0  9/17/06 0.55  11/11/06 0 
7/25/06 0  9/18/06 0  11/12/06 0 
7/26/06 0  9/19/06 0  11/13/06 0 
7/27/06 0.05  9/20/06 0  11/14/06 0 
7/28/06 0  9/21/06 0.37  11/15/06 0 
7/29/06 0  9/22/06 0.03  11/16/06 0 
7/30/06 0  9/23/06 0.01  11/17/06 0 
7/31/06 0  9/24/06 0  11/18/06 0 
8/1/06 0  9/25/06 0  11/19/06 0 
8/2/06 0.67  9/26/06 0  11/20/06 0 
8/3/06 0  9/27/06 0  11/21/06 0 
8/4/06 0  9/28/06 0  11/22/06 0 
8/5/06 0  9/29/06 0  11/23/06 0 
8/6/06 0  9/30/06 0  11/24/06 0 
8/7/06 0  10/1/06 0  11/25/06 0 
8/8/06 0  10/2/06 0  11/26/06 0 
8/9/06 0  10/3/06 0  11/27/06 0.07 

8/10/06 0.49  10/4/06 0  11/28/06 0 
8/11/06 0.01  10/5/06 0  11/29/06 0 
8/12/06 0  10/6/06 0  11/30/06 0 
8/13/06 1.11  10/7/06 0  12/1/06 0 
8/14/06 1.02  10/8/06 0  12/2/06 0 
8/15/06 0.01  10/9/06 0.04  12/3/06 0 
8/16/06 0.01  10/10/06 0.4  12/4/06 0 
8/17/06 0.6  10/11/06 0  12/5/06 0 
8/18/06 3.42  10/12/06 0  12/6/06 0 
8/19/06 0.2  10/13/06 0  12/7/06 0 
8/20/06 0  10/14/06 0  12/8/06 0 
8/21/06 0  10/15/06 0.12  12/9/06 0 
8/22/06 0  10/16/06 0.06  12/10/06 0 
8/23/06 0  10/17/06 0.02  12/11/06 0 
8/24/06 0  10/18/06 0  12/12/06 0 
8/25/06 1.43  10/19/06 0  12/13/06 0 
8/26/06 1.83  10/20/06 0  12/14/06 0 
8/27/06 0.3  10/21/06 0.11  12/15/06 0 
8/28/06 0.04  10/22/06 0  12/16/06 0 
8/29/06 0  10/23/06 0  12/17/06 0 
8/30/06 0  10/24/06 0  12/18/06 0 
8/31/06 0  10/25/06 1.51  12/19/06 0 
9/1/06 0  10/26/06 0.13  12/19/06 0 
9/2/06 0.14  10/27/06 0.12  12/20/06 0.42 
9/3/06 0  10/28/06 0  12/21/06 0.01 
9/4/06 0  10/29/06 0  12/22/06 0 
9/5/06 0  10/30/06 0  12/23/06 0 
9/6/06 0  10/31/06 0  12/24/06 0 
9/7/06 0  11/1/06 0  12/25/06 0 
9/8/06 0.01  11/2/06 0  12/26/06 0 
9/9/06 0.82  11/3/06 0  12/27/06 0 

9/10/06 0.04  11/4/06 0  12/28/06 0 
9/11/06 0  11/5/06 0  12/29/06 0 
9/12/06 0  11/6/06 0  12/30/06 0 
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TABLE S1.3  (Cont.) 

 
 

Date 

 
Precipitation 

(in.) 
 

  
 

Date 

 
Precipitation 

(in.) 
 

  
 

Date 

 
Precipitation 

(in.) 
 

        
12/31/06 0  2/15/07 0  4/2/07 0 

1/1/07 0  2/16/07 0.19  4/3/07 0.01 
1/2/07 0  2/17/07 0  4/4/07 0 
1/3/07 0  2/18/07 0  4/5/07 0.03 
1/4/07 0  2/19/07 0  4/6/07 0 
1/5/07 0.02  2/20/07 0  4/7/07 0 
1/6/07 0  2/21/07 0  4/8/07 0 
1/7/07 0  2/22/07 0  4/9/07 0 
1/8/07 0  2/23/07 0  4/10/07 0.96 
1/9/07 0  2/24/07 0.15  4/11/07 0.33 

1/10/07 0  2/25/07 0  4/12/07 0.1 
1/11/07 0  2/26/07 0  4/13/07 0.91 
1/12/07 0  2/27/07 0  4/14/07 0.29 
1/13/07 0.01  2/28/07 0  4/15/07 0 
1/14/07 0.02  3/1/07 0.23  4/16/07 0 
1/15/07 0  3/2/07 0.01  4/17/07 0 
1/16/07 0  3/3/07 0  4/18/07 0 
1/17/07 0  3/4/07 0  4/19/07 0 
1/18/07 0  3/5/07 0  4/20/07 0 
1/19/07 0  3/6/07 0  4/21/07 0 
1/20/07 0.48  3/7/07 0  4/22/07 0 
1/21/07 0.15  3/8/07 0  4/23/07 0 
1/22/07 0  3/9/07 0  4/24/07 0.26 
1/23/07 0  3/10/07 0  4/25/07 0.18 
1/24/07 0  3/11/07 0.05  4/26/07 0 
1/25/07 0  3/12/07 0  4/27/07 0.01 
1/26/07 0  3/13/07 0  4/28/07 0 
1/27/07 0  3/14/07 0  4/29/07 0 
1/28/07 0  3/15/07 0  4/30/07 0 
1/29/07 0  3/16/07 0  5/1/07 0.64 
1/30/07 0  3/17/07 0  5/2/07 0.08 
1/31/07 0  3/18/07 0  5/3/07 0.49 
2/1/07 0.08  3/19/07 0  5/4/07 0.01 
2/2/07 0  3/20/07 0.02  5/5/07 0.34 
2/3/07 0  3/21/07 0  5/6/07 5.07 
2/4/07 0  3/22/07 0.01  5/7/07 0.44 
2/5/07 0  3/23/07 1.25  5/8/07 0 
2/6/07 0  3/24/07 0.02  5/9/07 0.03 
2/7/07 0  3/25/07 0  5/10/07 0 
2/8/07 0  3/26/07 0.25  5/11/07 0 
2/9/07 0  3/27/07 0.15  5/12/07 0 

2/10/07 0  3/28/07 0  5/13/07 0 
2/11/07 0.16  3/29/07 0.35  5/14/07 0 
2/12/07 0.37  3/30/07 1.64  5/15/07 0.52 
2/13/07 0  3/31/07 0.03  5/16/07 0 
2/14/07 0  4/1/07 0    
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TABLE S2.1  Field measurements made prior to vertical-profile groundwater sampling during the 2006 investigation at Ramona. 
        

  Depth Sample Temperature  Conductivity  
Location Sample (ft BGL) 

 
Date (°C) pH (μS/cm) Sample Description 

        
TI06 RATI06-no sample 42–47 – – – – Interval dry. No sample collected. 
TI06 RATI06-W-21389 48–53 6/26/06 19.9 7.19 818 Southern part of former CCC/USDA property. Very silty, 

turbid. 
TI06 RATI06-W-21398 54–59 6/26/06 20.8 7.37 683 South-central portion of CCC/USDA site.  
TI06 RATI06-W-21362 64–69 6/25/06 23.5 7.00 305 Turbid, silty, brown. 
TI06 RATI06-W-21346 70–75 6/23/06 20.2 NRa 858 South-central portion of CCC/USDA site. Very turbid, light 

brown, silty. 
       
TI07 RATI07-no sample 37–42 – – – – Interval dry. No sample collected. 
TI07 RATI07-W-21363 44–49 6/25/06 23.6 7.31 524 Very silty, light brown. 
TI07 RATI07-W-21400 51–56 6/26/06 20.8 7.30 620 Southwest part of former CCC/USDA property. Very silty, 

turbid. 
TI07 RATI07-W-21356 58–63 6/23/06 16.6 7.78 809 Southwest corner of former CCC/USDA property. Very 

turbid, silty, light brown. 
TI07 RATI07-W-21344 64–69 6/23/06 16.6 7.76 761 Southwest corner of former CCC/USDA property.  
TI07 RATI07-W-21357 72–77 6/24/06 15.6 7.79 823 Southwest corner of former CCC/USDA property. Very silty, 

thick, light brown. 
TI07 RATI07-W-21306 80.5–85.5 6/21/06 19.6 7.48 1,156 Southeast corner of former CCC/USDA property. Very silty. 

Nitrate sample collected for KDHE. 
       
TI08 RATI08-W-21397 41–46 6/26/06 21.6 7.88 706 Northern part of former CCC/USDA property. 
TI08 RATI08-W-21391 46–51 6/26/06 21.6 7.88 700 North-central portion of former CCC/USDA property. 
TI08 RATI08-W-21383 58–63 6/29/06 13.7 7.49 747 No description recorded. 
TI08 RATI08-W-21359 65–70 6/25/06 16.6 7.76 824 West-central portion of former CCC/USDA property. Slightly 

turbid, light brown. 
       
TI09 RATI09-no sample 40–45 – – – – Interval dry. No sample collected. 
TI09 RATI09-W-21388 46–51 6/26/06 23.4 7.30 783 North-central portion of former CCC/USDA property. Clear to 

slightly silty. 
TI09 RATI09-W-21399 51–56 6/26/06 24.7 7.19 693 Northern part of former CCC/USDA property. High sediment 

load, turbid. 
TI09 RATI09-W-21409 58–63 6/28/06 17.0 7.72 566 Moderate water recovery. 
TI09 RATI09-W-21411 65–70 6/28/06 16.1 7.73 742 No description recorded. 
       
TI10 RATI10-no sample 40–45 – – – – Interval dry. No sample collected. 
TI10 RATI10-W-21364 46–51 6/25/06 17.6 7.23 621 Southeast corner of former CCC/USDA property. Slightly 

turbid, light brown. 
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TABLE S2.1  (Cont.) 
        

  Depth Sample Temperature  Conductivity  
Location Sample (ft BGL) 

 
Date (°C) pH (μS/cm) Sample Description 

        
TI10 RATI10-W-21370 51–56 6/26/06 14.0 7.75 845 Southeast corner of former CCC/USDA property. Very silty, 

turbid. 
TI10 RATI10-W-21387 58–63 6/26/06 14.5 7.88 808 Southeast corner of former CCC/USDA property. Very silty. 
TI10 RATI10-W-21376 64.8–69.8 6/27/06 NR NR NR Southeast corner of former former CCC/USDA property.  

Very silty. 
TI10 RATI10-W-21393 73.66–76.66 6/26/06 14.4 7.78 797 Southeast corner of former CCC/USDA property.  
       
TI11 RATI11-W-21386 40–45 6/26/06 NR NR NR Insufficient water for field parameters. Two 20-mL vials 

collected for VOCs analyses. 
TI11 RATI11-no sample 46–51 – – – – Interval dry. No sample collected. 
TI11 RATI11-W-21396 51–56 6/26/06 19.2 7.25 688 Central part of former CCC/USDA property. Very silty, turbid.
TI11 RATI11-W-21361 59–64 6/25/06 23.7 7.12 322 Very silty, light brown. 
TI11 RATI11-W-21358 65–70 6/24/06 17.1 7.87 759 Minimal water. 
       
TI12 RATI12-W-21384 45–50 6/29/06 NR NR NR Insufficient water for field measurements. Two 20-mL vials 

collected for VOCs analyses. 
TI12 RATI12-W-21378 50–55 6/28/06 NR 7.14 605 No description recorded. 
TI12 RATI12-W-21407 60–65 6/28/06 13.3 7.66 786 No description recorded. 
TI12 RATI12-W-21406 65–70 6/27/06 17.3 7.88 789 No description recorded. 
       
TI13 RATI13-W-21412 40–45 6/28/06 NR NR NR Insufficient water for field measurements. Four 20-mL vials 

collected for VOCs analyses. 
TI13 RATI13-W-21417 45–50 6/29/06 NR NR NR Insufficient water for field measurements. Two 20-mL vials 

collected for VOCs analyses. 
TI13 RATI13-W-21415 50–55 6/28/06 NR NR NR Insufficient water for field measurements. Four 20-mL vials 

collected for VOCs analyses. 
TI13 RATI13-W-21413 56–61 6/28/06 NR NR NR Insufficient water for field measurements. Four 20-mL vials 

and two 40-mL vials collected for VOCs analyses. 
TI13 RATI13-W-21395 63.75–68.75 6/27/06 22.3 7.12 671 Central part of former CCC/USDA property. Very silty, turbid.
       
TI14 RATI14-W-21414 55–60 6/28/06 29.3 7.03 777 No description recorded. 
TI14 RATI14-W-21402 65–70 6/27/06 18.9 7.66 605 East edge of former CCC/USDA property. Turbid, very silty. 
TI14 RATI14-W-21403 75–80 6/26/06 24.5 7.06 702 Very silty, light brown. 
TI14 RATI14-W-21401 82–87 6/26/06 22.6 6.95 543 East-central part of former CCC/USDA property. 
       
TI15 RATI15-no sample 45–50 – – – – Interval dry. No sample collected. 
TI15 RATI15-W-21427 51–56 6/30/06 23.7 7.07 905 No description recorded. 
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TABLE S2.1  (Cont.) 
 

  Depth Sample Temperature  Conductivity 
Location Sample (ft BGL) 

 
Date (°C) pH (μS/cm) 

       

 
Sample Description 

 
TI15 RATI15-W-21424 56–61 6/29/06 NR NR NR Insufficient water for field measurements.  Four 20-mL vials 

and two 40-mL vials collected for VOCs analyses. 
TI15 RATI15-W-21422 61–66 6/29/06 24.8 7.25 774 No description recorded. 
TI15 RATI15-W-21416 66–71 6/29/06 21.5 7.28 697 No description recorded. 
TI15 RATI15-W-21380 71–76 6/29/06 22.9 7.37 706 Moderate turbidity; good water recovery. 
TI15 RATI15-W-21410 76.4–81.4 6/28/06 23.4 7.11 710 No description recorded. 
       
TI16 RATI16-no sample 46–51 – – – – Interval dry.  No sample collected. 
TI16 RATI16-no sample 51–56 – – – – Interval dry.  No sample collected. 
TI16 RATI16-W-21428 58–63 6/30/06 13.8 7.29 813 No description recorded. 
TI16 RATI16-W-21426 65–70 6/29/06 17.4 7.90 630 No description recorded. 
TI16 RATI16-W-21425 70–75 6/29/06 16.8 7.90 817 Upgradient of TI10 location. 
TI16 RATI16-W-21423 76.5–81.5 6/29/06 16.2 7.85 850 No description recorded. 
       
TI17 RATI17-W-21456 48.8–53.8 7/6/06 15.2 7.60 847 No description recorded. 
TI17 RATI17-W-21458 57–62 7/7/06 NR NR NR No description recorded. 
       
 
a Measurement not recorded. 
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Supplement 3: 

Quality Control for Sample Collection, Handling, and Analysis 

 Soil and groundwater samples were collected during June and July 2006 at Ramona, 
Kansas, as part of the scope of work defined in the site-specific Work Plan (Argonne 2005) for 
this site. The quality assurance/quality control (QA/QC) procedures for sample collection, 
handling, and analysis followed during the investigation are described in detail in the Master 
Work Plan (Argonne 2002) and the site-specific Work Plan (Argonne 2005).  

 The following sections discuss the quality of the analytical data generated during the 
Ramona investigation. Evaluation of the organic analytical data was consistent with 
U.S. Environmental Protection Agency guidelines (EPA 1994).  

 
S3.1  Sampling to Monitor Sampling Collection, Handling, and Analysis 

Procedures  

 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 the handling and shipment of samples for analysis. The QA/QC samples 
collected included a field blank, equipment rinsates, and trip blanks. Field replicate samples were 
collected, and samples were selected for duplicate analyses as a measure of analytical precision. 
Selected soil and groundwater samples were shipped to secondary laboratories for verification 
organic analysis. The QA/QC samples are listed in Table S3.1. Analytical results for carbon 
tetrachloride and chloroform in the QA/QC samples collected to monitor sample collection and 
handling activities are in Table S3.2. 

 
S3.1.1  Field Blank 

 One field blank was collected, representing water used during equipment 
decontamination. Carbon tetrachloride was not detected in the field blank. Chloroform was 
detected at trace concentration (< 1.0 μg/L; Table S3.2). 
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S3.1.2  Equipment Rinsates 

 Eight equipment rinsates were collected to monitor decontamination procedures for 
reusable sampling equipment. Carbon tetrachloride was not detected in the rinsate samples 
(Table S3.2), indicating that cross-contamination of groundwater samples did not occur during 
sample collection. The detections of trace concentrations of chloroform (0.2–0.3 μg/L) in three 
rinsate samples collected from the decontaminated sampling equipment are consistent with the 
concentration of chloroform present in the water used for decontamination. 

 
S3.1.3  Trip Blanks 

 As an indicator of cross-contamination of samples during shipment, 16 trip blanks were 
prepared and included in shipments of soil or water samples shipped for organic analysis. 
Included in this total were 10 water trip blanks and 4 soil trip blanks sent to the Applied 
Geosciences and Environmental Management (AGEM) Laboratory at Argonne National 
Laboratory, Argonne, Illinois; 1 water trip blank sent to Envirosystems, Inc. (ENVSY), in 
Columbia, Maryland; and 1 soil trip blank to sent Severn-Trent Laboratories, Inc. (STL), in 
Colchester, Vermont. The analytical results, shown in Table S3.2, indicate that sample-handling 
procedures were followed during the Ramona investigation and that cross-contamination of 
samples did not occur during shipment.  

 
S3.1.4  Replicate Samples and 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, and 
samples were selected by the AGEM Laboratory for duplicate organic analyses. In addition, 
selected soil and groundwater samples were submitted for verification organic analysis at 
secondary laboratories. Replicate samples, samples selected for duplicate analyses, and samples 
selected for verification organic analysis are listed in Table S3.1. 
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S3.1.5  Non-Representative Samples 

 Analytical results for two groundwater samples collected to guide the selection of 
sampling locations were excluded from the official database as non-representative of site 
conditions. Initial sampling of newly installed piezometers MW05 and MW06 on July 7, 2006, 
was conducted without purging because of low water volume in the poorly producing wells. 
Subsequently, all five piezometers installed during the 2006 investigation (MW04–MW08) were 
sampled at the conclusion of the field program on July 13, 2006, after appropriate purging of the 
wells; results for the July 13 samples are reported and included in the official database. 

 
S3.2  Quality Control for Organic Analyses of Soil and Water Samples at the 

AGEM Laboratory 

 Vertical-profile subsurface soil sampling was conducted to investigate site contamination 
at 3 locations, from which 57 soil samples were collected. Three replicate samples were 
collected for QC purposes. The subsurface soils were analyzed at the AGEM Laboratory for 
volatile organic compounds (VOCs), including carbon tetrachloride and chloroform. Analysis 
was by a modification of EPA Method 8260B (a purge-and-trap method), as referenced in the 
EPA’s SW-846 (EPA 1998), to achieve a quantitation limit of 10 μg/kg.  

 Soil samples were quick-frozen on dry ice as they were collected. At the AGEM 
Laboratory, the VOCs 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.  

 Vertical-profile groundwater sampling was conducted at 12 locations, from which 
52 groundwater samples (and an additional 9 field replicate samples) were collected for organic 
analysis at the AGEM Laboratory. Analysis was by EPA Method 524.2 (EPA 1995) to achieve a 
quantitation limit of 1.0 μg/L. Groundwater samples were also collected from 5 piezometers 
(sand point wells) installed as part of the 2006 investigation.  

 Water samples shipped to the AGEM Laboratory were analyzed by the purge-and-trap 
method with a GC-MS system. For the purge-and-trap analyses, VOCs in each groundwater 
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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 internal standards, to corresponding calibration curves, or both. The internal 
standard recovery limits were 80–120%. 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 analysis were analyzed in 
16 SDGs, as shown in Table S3.3. The QA/QC procedures followed included analysis of 
instrument calibration check standards, analysis of laboratory blanks, monitoring of surrogate 
spike recovery, and duplicate laboratory 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, contaminants of concern in the 
investigation, were not detected in laboratory method blanks analyzed with 
the water samples. However, methylene chloride and chloroform were present 
at trace concentrations (5.9 μg/kg and 9.2 μg/kg, respectively, below the 
method quantitation limit of 10 μg/kg for purge-and-trap analysis of soil 
samples) in the methanol used for extraction of soil samples collected early in 
the field program at sampling locations TI06 and TI07. Detections of 
methylene chloride and chloroform at similar concentrations in the soil 
samples from those locations are not reported. The problem was identified and 
corrected prior to preparation and analysis of soil samples collected at 
sampling location TI10, later in the field program. 

• For each SDG, analytical instrument calibration was monitored by the 
analysis of calibration check standards. Table S3.3 shows the relative percent 
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difference (RPD) values between the known and calculated concentrations for 
the standards. The RPD values for calibration check standards analyzed in all 
SDGs were within the acceptable range of ±20%.  

• Surrogate standard determinations were performed on samples and blanks by 
using surrogate spike compounds fluorobenzene, bromofluorobenzene, and 
1,4-dichlorobenzene-d4. Table S3.3 shows the percent recovery of these 
system-monitoring compounds for each of the analyses. With two exceptions, 
the surrogate recoveries were within the specified range of 80–120% for all 
samples, either in the initial analysis of the sample or in a successful 
reanalysis. The exceptions are as follows: 

- Low recovery was achieved in the analysis of trip blank RAQC-W-21429. Cross-
contamination of the associated samples is not indicated, and the result for the trip 
blank is accepted without qualification.  

- High recovery of two surrogate compounds in the analysis of equipment rinsate 
RAQCRINSATE-W-21454 would not inhibit detection of contaminants of 
concern, and the result for the rinsate is accepted without qualification. 

• Dual analyses of soil and groundwater samples were conducted at the AGEM 
Laboratory as a measure of consistency in the sampling and analytical 
methodologies. The dual analyses were accomplished through (1) the analysis 
of replicate samples submitted to the laboratory or (2) duplicate analyses of 
samples selected by the laboratory. Table S3.4 summarizes the analytical 
results for carbon tetrachloride and chloroform in the primary samples and 
their associated replicate or duplicate analyses. Consistency in both the 
sampling and analytical methodologies is indicated.  

 The analytical data from the AGEM Laboratory are acceptable for quantitative 
determination of contaminant distribution.  
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S3.3 Quality Control for Verification Organic Analysis 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 at the AGEM Laboratory for VOCs with EPA Method 
8260B were subjected to verification analysis at a second laboratory with the same analytical 
procedure. Accordingly, 6 of the 57 vertical-profile soil samples analyzed at the AGEM 
Laboratory (10.5% of the soil samples) were also analyzed by STL. The results were reported in 
one SDG. A discussion of the quality of the STL organic analytical data follows. 

 The QA/QC procedures followed by STL included initial and continuing calibration of 
instruments, analysis of laboratory blanks, monitoring of surrogate spike recovery, and analyses 
of laboratory QC samples. Significant results include the following:  

• Soil samples shipped to STL were received with custody seals intact and at 
the appropriate temperature. All samples were analyzed within required 
holding times. 

• Carbon tetrachloride and chloroform, the primary contaminants of concern in 
the investigation, were not detected in the associated laboratory blank 
analyzed with the samples. Trace levels of chloroform and methylene chloride 
were present in the methanol used for extraction of soil samples collected at 
sampling locations TI06 and TI07.  

• 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 S3.5 shows the 
percent recovery of the system-monitoring compounds for each of the 
analyses. Recoveries of surrogate compounds were within the target ranges 
for most analyses. The recovery of 1,2-dichlorobenzene-d4 trended low for 
soil sample RATI10-S-21434 and trip blank RA-Meohblank-71106, but other 
surrogate compounds were recovered well in the same analyses. Qualification 
of the data is not warranted.  



Results of 2006 Investigation at Ramona, Kansas S3-8 
Version 00, 06/21/07 
 

 

• To evaluate the matrix effect of samples on the analytical methodology, 
laboratory QC samples were analyzed with the SDG by using a suite of spike 
compounds that included carbon tetrachloride, chloroform, and methylene 
chloride. Table S3.6 shows the percent recovery of these compounds in the 
spiked analyses. The QC limits for carbon tetrachloride and chloroform were 
met for the analyses. Poor recovery of methylene chloride is evident in the 
methanol laboratory QC sample (MEOHLCS).  

 Analytical results for soil samples analyzed at the AGEM Laboratory with EPA 
Method 8260B are supported by the analytical results obtained by STL with the same analytical 
method. The verification organic results for contaminants of concern in the soil samples, 
summarized in Table S3.7, indicate the following:  

• Little evidence of carbon tetrachloride contamination was detected in the 
analysis of soil samples at the AGEM Laboratory. This finding was supported 
in the verification analysis at STL. For sample RATI10-S-21462, in which 
carbon tetrachloride was present, estimated concentrations below the method 
quantitation limit were reported by each laboratory (5.6 μg/kg by the AGEM 
Laboratory and 6.7 μg/kg by STL, for an RPD value of 17.8 %).  

• The trace levels of chloroform present in four of the six samples submitted for 
verification analysis (samples collected at locations TI06 and TI07) were 
consistent with the levels present in the methanol used for extraction of those 
samples. Similar concentrations were reported by each laboratory.  

• Trace levels of methylene chloride, consistent with the concentration found in 
the methanol, were detected in analyses of the samples from TI06 and TI07 at 
the AGEM Laboratory. Corresponding levels of methylene chloride were not 
reported in analyses by STL. As noted in Table S3.6, recovery of methylene 
chloride in the methanol laboratory QC sample analyzed at STL (at only 12%) 
was very poor. 

• The high levels of 2-butanone reported by STL (not shown in Table S3.7) in 
some samples are discounted. In reporting the results, STL noted that the 
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values were manually integrated and that the chromatograph signal failed the 
ratio test required for positive identification of the compound. 

• Trace levels of fuel-related compounds toluene, ethylbenzene, and xylene 
reported by STL (not shown in Table S3.7) were consistent with levels noted 
by the AGEM Laboratory but not quantified.  

 
S3.4 Quality Control for Verification Organic Analysis 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 by a second laboratory using EPA-defined Contract Laboratory Program (CLP) 
methodology. Of the 66 groundwater samples and replicates analyzed by the AGEM Laboratory, 
9 samples (13.6%) were also analyzed according to CLP methodology by ENVSY. The results 
were reported in one SDG. The quality of the CLP organic analytical data is discussed below. 

 The QA/QC procedures followed in the CLP analyses included initial and continuing 
calibration of instruments, analysis of laboratory blanks, and monitoring of surrogate spike 
recovery. 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; initial and continuing calibration 
checks remained within the allowable ranges for all contaminants of interest. 

• Carbon tetrachloride, chloroform, and methylene chloride were not detected in 
the laboratory method 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 S3.8 shows the percent recovery of each system-
monitoring compound for each of the CLP analyses. The recoveries of the 
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surrogate spikes were within the acceptable ranges (identified in Table S3.8) 
specific to each surrogate.  

 Analytical results for groundwater samples analyzed by the AGEM Laboratory with EPA 
Method 524.2 are supported by the analytical results from ENVSY, obtained with EPA CLP 
methodology. The verification organic results for contaminants of concern in the groundwater 
samples, summarized in Table S3.9, indicate the following:  

• Little evidence of carbon tetrachloride contamination was found in the 
analysis of groundwater samples by the AGEM Laboratory. This finding was 
supported in the verification analysis by ENVSY. Carbon tetrachloride was 
detected above the maximum contaminant level of 5 μg/L only in sample 
RATI10-W-21364, collected at 46–51 ft below ground level at location TI10. 
Concentrations of 23 μg/L and 27 μg/L were reported by the AGEM 
Laboratory and ENVSY, respectively, for an RPD value of 16%. Similar 
consistency is evident in the chloroform results for that sample, with 
concentrations of 2.0 μg/L and 2.4 μg/L reported by the AGEM Laboratory 
and ENVSY, respectively, for an RPD value of 18.2%.  

• Trace detections of carbon tetrachloride and chloroform at other sampling 
locations were supported by verification analysis.  

• The detection of methylene chloride in sample RATI09-W-21399 at a 
concentration of 23 μg/L in analysis by ENVSY is questionable. Although it 
was not detected in the associated method blank, methylene chloride is a 
common laboratory contaminant; its detection at such a significant 
concentration in the absence of carbon tetrachloride or chloroform is rejected 
as non-representative of site conditions. 

• The ENVSY detections of acetone at concentrations below the quantitation 
limit in some samples (not shown in Table S3.9) are considered to be the 
result of laboratory contamination, even though the compound was not 
detected in the blank analyzed with the samples. Acetone is also a common 
laboratory contaminant. 
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TABLE S3.1  Quality control samples collected to monitor sample collection, handling, and analysis activities during the 2006 investigation at 
Ramona, Kansas. 

      
  Depth Sample   

Location Sample (ft BGL) Date Medium Sample Description 
      
      
Field blank      
      
QC RAQC-W-21421 – 6/29/06 Water Blank of water used for equipment decontamination during 2006 investigation.
      
Equipment rinsates     
      
QC RAQCRIN-W-21345 – 6/23/06 Water Rinsate of decontaminated sampling bailer after collection of sample  

RATI07-W-21344. 
QC RAQCRIN-W-21367 – 6/24/06 Water Rinsate of decontaminated sampling bailer after collection of sample  

RATI11-W-21358. 
QC RAQCRIN-W-21369 – 6/25/06 Water Rinsate of decontaminated sampling bailer after collection of sample  

RATI10-W-21364. 
QC RAQCRIN-W-21405 – 6/26/06 Water Rinsate of decontaminated sampling bailer after collection of sample  

RATI10-W-21393. 
QC RAQC-W-21418 – 6/29/06 Water Rinsate of cone penetrometer rods. 
QC RATI8QC-W-21419 – 6/29/06 Water Rinsate of decontaminated sampling bailer. 
QC RAQC-W-21420 – 6/29/06 Water Rinsate of cone penetrometer rods. 
QC RAQCRINSATE-W-21454 – 7/13/06 Water Rinsate of decontaminated sampling bailer used during sampling of newly 

installed piezometers. 
      
Trip blanks      
      
QC RAQCTB-S-21326 – 6/22/06 Soil Trip blank sent to the AGEM Laboratory with soil samples listed on COCs 

4165 and 4166. 
QC RAQCTB-W-21327 – 6/22/06 Water Trip blank sent to the AGEM Laboratory with water samples listed on COC 

4168. 
QC RAQCTB-S-21342 – 6/23/06 Soil Trip blank sent to the AGEM Laboratory with soil samples listed on COCs 

4170 and 4177. 
QC RAQCTB-W-21348 – 6/24/06 Water Trip blank sent to the AGEM Laboratory with water samples listed on COC 

4180. 
QC RAQCTB-W-21368 – 6/25/06 Water Trip blank sent to the AGEM Laboratory with water samples listed on COCs 

4196 and 4194. 
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TABLE S3.1  (Cont.) 

      
  Depth Sample   

Location Sample (ft BGL) Date Medium Sample Description 
      
      
Trip blanks (Cont.)     
      
QC RAQCTB-W-21394 – 6/27/06 Water Trip blank sent to the AGEM Laboratory with water samples listed on  

COC 4182. 
QC RATB01-W-62706 – 6/27/06 Water Trip blank sent to Envirosystems, Inc., for verification organic analysis with 

water samples listed on COC 4031. 
QC RATBQC-W-21408 – 6/28/06 Water Trip blank sent to the AGEM Laboratory with water samples listed on  

COC 4197. 
QC RATBQC-W-21379 – 6/28/06 Water Trip blank sent to the AGEM Laboratory with water samples listed on  

COCs 4198 and 4199. 
QC RAQC-W-21429 – 6/30/06 Water Trip blank sent to the AGEM Laboratory with water samples listed on  

COC 4200. 
QC RATI10QC-S-21445 – 7/6/06 Soil Trip blank sent to the AGEM Laboratory with soil samples listed on  

COC 4171. 
QC RAQC-W-21457 – 7/6/06 Water Trip blank sent to the AGEM Laboratory with water samples listed on  

COC 4172. 
QC RATIQC10-S-21446 – 7/7/06 Soil Trip blank sent to the AGEM Laboratory with soil samples listed on  

COCs 3748. 
QC RAQC-W-21447 – 7/7/06 Water Trip blank sent to the AGEM Laboratory with water samples listed on  

COC 3749. 
QC RA-Meohblank-71106 – 7/11/06 Soil Trip blank sent to Severn-Trent Laboratories for verification organic analysis 

with soil samples listed on COC 4032. 
QC RAQCTB-W-21455 – 7/13/06 Water Trip blank sent to the AGEM Laboratory with water samples listed on  

COC 3751. 
      
Replicate soil and groundwater samples 
      
TI06 RATI06-S-21294 30.5 6/21/06 Soil Replicate of sample RATI06-S-21293. 
TI06 RATI06-W-21347 70–75 6/23/06 Water Replicate of sample RATI06-W-21346. 
TI07 RATI07-S-21315 25 6/22/06 Soil Replicate of sample RATI07-S-21314. 
TI07 RATI07-W-21307 80.5–85.5 6/21/06 Water Replicate of sample RATI07-W-21306. 
TI08 RATI08-W-21382 58–63 6/29/06 Water Replicate of sample RATI08-W-21383. 
TI08 RATI08-W-21360 65–70 6/25/06 Water Replicate of sample RATI08-W-21359. 
TI10 RATI10-S-21439 17 7/6/06 Soil Replicate of sample RATI10-S-21438. 
TI10 RATI10-W-21390 58–63 6/26/06 Water Replicate of sample RATI10-W-21387. 
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TABLE S3.1  (Cont.) 

      
  Depth Sample   
Location Sample (ft BGL) Date Medium Sample Description 
      
      
Replicate soil and groundwater samples (Cont.) 
      
TI11 RATI11-W-21381 40–45 6/29/06 Water Replicate of sample RATI11-W-21386. 
TI14 RATI14-W-21377 55–60 6/28/06 Water Replicate of sample RATI14-W-21414. 
TI14 RATI14-W-21404 75–80 6/26/06 Water Replicate of sample RATI14-W-21403. 
TI15 RATI15-W-21385 66–71 6/29/06 Water Replicate of sample RATI15-W-21416. 
      
Soil and groundwater samples selected by the AGEM Laboratory for duplicate organic analyses 
      
TI06 RATI06-S-21287 7 6/21/06 Soil South-central portion of former CCC/USDA property.  
TI06 RATI06-S-21295 33 6/22/06 Soil South-central portion of former CCC/USDA property.  
TI06 RATI06-S-21297 42 6/22/06 Soil South-central portion of former CCC/USDA property.  
TI06 RATI06-S-21298 45.5 6/22/06 Soil South-central portion of former CCC/USDA property.  
TI06 RATI06-W-21398 54–59 6/26/06 Water South-central portion of former CCC/USDA property.  
TI06 RATI06-W-21346 70–75 6/23/06 Water South-central portion of former CCC/USDA property. Very turbid, light brown, 

silty. 
TI07 RATI07-S-21334 52.75 6/22/06 Soil Southwest part of former CCC/USDA property. Silty clay. 
TI07 RATI07-W-21306 80.5–85.5 6/21/06 Water Southeast corner of former CCC/USDA property.  Very silty.  Nitrate sample 

collected for KDHE. 
TI09 RATI09-W-21409 58–63 6/28/06 Water Moderate water recovery. 
TI10 RATI10-S-21437 15 7/6/06 Soil Southeast corner of former CCC/USDA property. Clay. 
TI10 RATI10-S-21464 50.5 7/7/06 Soil Southeast corner of former CCC/USDA property.  
TI13 RATI13-W-21395 63.75–68.75 6/27/06 Water Central part of former CCC/USDA property. Very silty, turbid. 
TI15 RATI15-W-21416 66–71 6/29/06 Water Southern portion of former CCC/USDA property. 
TI16 RATI16-W-21428 58–63 6/30/06 Water East of former CCC/USDA property. 
      
Groundwater samples selected for verification organic analysis by Envirosystems, Inc. 
      
TI06 RATI06-W-21398 54–59 6/26/06 Water South-central portion of former CCC/USDA property.  
TI07 RATI07-W-21363 44–49 6/25/06 Water Very silty, light brown. 
TI07 RATI07-W-21400 51–56 6/26/06 Water Southwest part of former CCC/USDA property. Very silty, turbid. 
TI09 RATI09-W-21399 51–56 6/26/06 Water Northern part of former CCC/USDA property. High sediment load, turbid. 
TI10 RATI10-W-21364 46–51 6/25/06 Water Southeast corner of former CCC/USDA property.  Slightly turbid, light brown. 
TI10 RATI10-W-21387 58–63 6/26/06 Water Southeast corner of former CCC/USDA property. Very silty. 
TI10 RATI10-W-21390 58–63 6/26/06 Water Replicate of sample RATI10-W-21387. 
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  Depth Sample   

Location Sample (ft BGL) Date Medium Sample Description 
      
      
Groundwater samples selected for verification organic analysis by Envirosystems, Inc. (Cont.) 
      
TI11 RATI11-W-21396 51–56 6/26/06 Water Central part of former CCC/USDA property. Very silty, turbid. 
TI11 RATI11-W-21361 59–64 6/25/06 Water Very silty, light brown. 
      
Soil samples selected for verification organic analysis by Severn-Trent Laboratories 
      
TI06 RATI06-S-21289 13.5 6/21/06 Soil South-central portion of former CCC/USDA property.  
TI07 RATI07-S-21312 16.75 6/22/06 Soil Southwest part of former CCC/USDA property. Clayey silt. 
TI07 RATI07-S-21332 45 6/22/06 Soil Southwest part of former CCC/USDA property. Silty clay. 
TI07 RATI07-S-21337 64.5 6/23/06 Soil Southwest part of former CCC/USDA property. Silty, clayey sand. 
TI10 RATI10-S-21434 6.4 7/6/06 Soil Southeast corner of former CCC/USDA property. Silty clay. 
TI10 RATI10-S-21462 46.5 7/7/06 Soil Southeast corner of former CCC/USDA property. Clayey silt, moist. 
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TABLE S3.2  Results of organic analyses on quality control samples collected to monitor sample collection and handling activities during the 
2006 investigation at Ramona, Kansas. 

           
      Concentration (μg/L in water; μg/kg in soil) 
           
 Sample  Analysis   Carbon  Methylene Detection Quantitation

Sample Date Medium Date Method Laboratory Tetrachloride Chloroform Chloride Limit Limit 
            
           
Field blank           
           
RAQC-W-21421 6/29/06 Water 6/29/06 E524.2 AGEM NDa 0.1 Jb ND 0.1 1.0 
           
Equipment rinsates           
           
RAQCRIN-W-21345 6/23/06 Water 6/26/06 E524.2 AGEM ND ND ND 0.1 1.0 
RAQCRIN-W-21367 6/24/06 Water 6/27/06 E524.2 AGEM ND 0.3 J ND 0.1 1.0 
RAQCRIN-W-21369 6/25/06 Water 6/27/06 E524.2 AGEM ND 0.2 J ND 0.1 1.0 
RAQCRIN-W-21405 6/26/06 Water 6/28/06 E524.2 AGEM ND 0.2 J ND 0.1 1.0 
RAQC-W-21418 6/29/06 Water 6/29/06 E524.2 AGEM ND ND ND 0.1 1.0 
RAQC-W-21420 6/29/06 Water 6/29/06 E524.2 AGEM ND ND ND 0.1 1.0 
RATI8QC-W-21419 6/29/06 Water 6/29/06 E524.2 AGEM ND ND ND 0.1 1.0 
RAQCRINSATE-W-21454 7/13/06 Water 7/14/06 E524.2 AGEM ND ND ND 0.1 1.0 
           
Trip blanks           
           
RAQCTB-S-21326 6/22/06 Soil 6/26/06 SW8260B AGEM ND ND ND 1.0 10.0 
RAQCTB-W-21327 6/22/06 Water 6/23/06 E524.2 AGEM ND ND ND 0.1 1.0 
RAQCTB-S-21342 6/23/06 Soil 6/28/06 SW8260B AGEM ND ND ND 1.0 10.0 
RAQCTB-W-21348 6/24/06 Water 6/26/06 E524.2 AGEM ND ND ND 0.1 1.0 
RAQCTB-W-21368 6/25/06 Water 6/27/06 E524.2 AGEM ND ND ND 0.1 1.0 
RAQCTB-W-21394 6/27/06 Water 6/28/06 E524.2 AGEM ND 0.1 J ND 0.1 1.0 
RATB01-W-62706 6/27/06 Water 7/5/06 OLM04.3 ENVSYc ND ND ND 1.0 5.0 
RATBQC-W-21379 6/28/06 Water 6/29/06 E524.2 AGEM ND ND ND 0.1 1.0 
RATBQC-W-21408 6/28/06 Water 6/29/06 E524.2 AGEM ND 0.1 J ND 0.1 1.0 
RAQC-W-21429 6/30/06 Water 7/3/06 E524.2 AGEM ND ND ND 0.1 1.0 
RAQC-W-21457 7/6/06 Water 7/7/06 E524.2 AGEM ND ND ND 0.1 1.0 
RATI10QC-S-21445 7/6/06 Soil 7/11/06 SW8260B AGEM ND ND ND 1.0 10.0 
RATIQC10-S-21446 7/7/06 Soil 7/11/06 SW8260B AGEM ND ND ND 1.0 10.0 
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TABLE S3.2  (Cont.)  

           
      Concentration (μg/L in water; μg/kg in soil) 
           
 Sample  Analysis   Carbon  Methylene Detection Quantitation
Sample Date Medium Date Method Laboratory Tetrachloride Chloroform Chloride Limit Limit 
            
           
Trip blanks (cont.)           
           
RAQC-W-21447 7/7/06 Water 7/10/06 E524.2 AGEM ND 0.4 J ND 0.1 1.0 
RA-Meohblank-71106 7/11/06 Soil 7/24/06 SW8260B STLd ND ND ND 1.0 10.0 
RAQCTB-W-21455 7/13/06 Water 7/14/06 E524.2 AGEM ND ND ND 0.1 1.0 
           
 
a ND, contaminant not detected at the indicated instrument detection limit. 
 
b Qualifier J indicates an estimated concentration below the indicated method quantitation limit. 
 
c ENVSY, Envirosystems, Inc. 
 
d STL, Severn-Trent Laboratories.  
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TABLE S3.3  Calibration and surrogate recovery data for organic analyses of soil and water samples at the  
AGEM Laboratory. 

             

     
Measured Concentration and RPD Value for 

Calibration Check Standard 
            
 Recovery of Surrogate Compoundsa (%)  Carbon       
     Tetrachloride  Chloroform  Methylene Chloride
  Bromo- Dichloro-         

Sample Fluorobenzene fluorobenzene benzene-d4 ppbb RPDc  ppbb RPDc  ppbb RPDc 
             
             
SDG 06-6-23, analysis date June 23, 2006           
             
20-ppb standard 92 103 96  21.14 1.4  18.6 1.8  20.53 0.7 
Laboratory blank 100 100 100          
             
RATI07-W-21306 97 104 96          
RATI07-W-21306DUP 95 100 100          
RATI07-W-21307 98 112 105          
RAQCTB-W-21327 93 97 98          
             
SDG 06-6-24, analysis date June 24, 2006           
             
20-ppb standard 100 100 100  21.56 1.9  19.03 1.2  20.61 0.8 
Methanol blank 96 92 95          
             
RATI06-S-21293 106 103 108          
RATI06-S-21288 110 115 111          
RATI06-S-21292 108 106 113          
RATI06-S-21290 109 106 112          
RATI07-S-21311 105 103 106          
RATI07-S-21313 104 98 106          
RATI06-S-21291 104 102 109          
Methanol blank 2 104 108 105          
RATI06-S-21286 102 105 101          
RATI06-S-21287 105 98 105          
RATI06-S-21287DUP 92 95 94          
RATI07-S-21312 62d 60d 69d  Reanalyzed in SDG 06-6-26.    
RATI07-S-21308 103 109 110          
RATI07-S-21314 104 109 107          
RATI06-S-21294 105 111 111          
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TABLE S3.3  (Cont.)  

             

     
Measured Concentration and RPD Value for 

Calibration Check Standard 
             
 Recovery of Surrogate Compoundsa (%)  Carbon       
     Tetrachloride  Chloroform  Methylene Chloride
  Bromo- Dichloro-         

Sample Fluorobenzene fluorobenzene benzene-d4 ppbb RPDc  ppbb RPDc  ppbb RPDc 
             
             
SDG 06-6-26, analysis date June 26, 2006          
             
20-ppb standard 114 110 107  23.28 3.8  20.95 1.2  23.57 4.1 
Laboratory blank 100 100 100          
             
RATI06-W-21347 97 95 91          
RATI07-W-21357 110 115 115          
RATI07-W-21344 105 102 109          
RATI07-W-21356 100 106 107          
RATI06-W-21346 106 109 114          
RATI06-W-21346DUP 100 104 104          
RAQCRIN-W-21345 97 101 100          
RAQCTB-W-21348 98 94 94          
RATI07-S-21312 105 97 89          
RAQCTB-S-21326 93 86 84          
RATI07-S-21310 101 89 88          
RATI07-S-21309 96 84 87          
RATI07-S-21315 99 85 86          
RATI07-S-21328 97 91 83          
RATI06-S-21295 102 91 83          
RATI06-S-21295DUP 102 90 82          
Methanol blank 76d 80 82          
RATI06-S-21289 99 88 83          
             
SDG 06-6-27a, analysis date June 27, 2006          
             
20-ppb standard 113 112 109  17.37 3.5  19.58 0.5  19.94 0.1 
Laboratory blank 100 100 100          
             
RATI09-W-21388 95 96 93          
RATI09-W-21399 108 120 113          
SDG 06-6-27a, analysis date June 27, 2006 (Cont.)          



  
 

 

Results of 2006 Investigation at Ram
ona, K

ansas
S3-20

Version 00, 06/21/07 

TABLE S3.3  (Cont.)  

             

     
Measured Concentration and RPD Value for 

Calibration Check Standard 
             
 Recovery of Surrogate Compoundsa (%)  Carbon       
     Tetrachloride  Chloroform  Methylene Chloride
  Bromo- Dichloro-         

Sample Fluorobenzene fluorobenzene benzene-d4 ppbb RPDc  ppbb RPDc  ppbb RPDc 
             
             
             
RATI10-W-21370 103 110 107          
RATI10-W-21390 101 111 109          
RATI10-W-21387 102 112 108          
RATI10-W-21364 102 107 105          
RATI11-W-21358 99 109 108          
RATI06-W-21398 102 112 108          
RATI06-W-21398DUP 90 98 96          
RATI06-W-21389 99 105 104          
RATI06-W-21362 96 102 97          
RATI07-W-21400 127d 129d 124d  Reanalyzed in SDG 06-6-28a.   
RATI07-W-21363 119 126d 122d  Reanalyzed in SDG 06-6-28a.    
RAQCRIN-W-21367 104 114 105          
RAQCTB-W-21368 93 103 98          
RAQCRIN-W-21369 102 106 101          
Laboratory blank 2 103 100 97          
Methanol blank 114 116 114          
RATI07-S-21333 92 93 95          
RATI07-S-21340 89 92 97          
RATI07-S-21339 94 104 110          
RATI07-S-21334 90 100 103          
RATI07-S-21334DUP 85 84 88          
             
SDG 06-6-27b, analysis date June 27, 2006          
             
20-ppb standard 105 114 109  19.78 0.3  20.26 0.3  22.53 3.0 
Laboratory blank 100 100 100          
             
RATI08-W-21397 94 82 84          
          
SDG 06-6-27b, analysis date June 27, 2006 (Cont.)          
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TABLE S3.3  (Cont.)  

             

     
Measured Concentration and RPD Value for 

Calibration Check Standard 
             
 Recovery of Surrogate Compoundsa (%)  Carbon       
     Tetrachloride  Chloroform  Methylene Chloride
  Bromo- Dichloro-         

Sample Fluorobenzene fluorobenzene benzene-d4 ppbb RPDc  ppbb RPDc  ppbb RPDc 
             
             
RATI08-W-21391 98 105 103          
RATI08-W-21359 102 104 104          
RATI08-W-21360 101 107 113          
RATI07-W-21401 97 112 114          
RATI11-W-21361 100 104 102          
RATI11-W-21386 96 101 99          
Laboratory blank 2 93 90 87          
RATI11-W-21396 94 95 99          
RATI06-S-21301 95 91 101          
RATI06-S-21300 77d 78d 88  Reanalyzed in SDG 06-6-28b.  
RATI07-S-21331 101 102 107          
RATI06-S-21304 103 99 107          
RATI07-S-21338 99 101 109          
Methanol blank 100 100 100          
             
SDG 06-6-28a, analysis date June 28, 2006          
             
20-ppb standard 100 100 100  16.9 4.2  19.54 0.6  19.15 1.1 
Laboratory blank 100 100 100          
             
RATI10-W-21393 110 103 101          
RATI14-W-21402 110 118 118          
RATI14-W-21404 107 108 111          
RATI10-W-21376 103 110 109          
RATI14-W-21403 104 107 107          
RATI13-W-21395 104 108 111          
RATI13-W-21395DUP 99 99 101          
RAQCTB-W-21394 101 102 100          
          
SDG 06-6-28a, analysis date June 28, 2006 (Cont.)          
             
RAQCRIN-W-21405 100 104 102          
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TABLE S3.3  (Cont.)  

             

     
Measured Concentration and RPD Value for 

Calibration Check Standard 
             
 Recovery of Surrogate Compoundsa (%)  Carbon       
     Tetrachloride  Chloroform  Methylene Chloride
  Bromo- Dichloro-         

Sample Fluorobenzene fluorobenzene benzene-d4 ppbb RPDc  ppbb RPDc  ppbb RPDc 
             
             
RATI07-W-21363 99 98 99          
RATI07-W-21400 101 103 103          
             
SDG 06-6-28b, analysis date June 28, 2006          
             
20-ppb standard 110 112 116  21.61 1.9  20.06 0.1  21.73 2.1 
Methanol blank 100 100 100          
             
RATI06-S-21300 94 95 94          
RATI07-S-21337 99 100 97          
RATI07-S-21329 102 106 105          
RATI06-S-21296 95 95 95          
RATI07-S-21335 96 96 96          
RATI06-S-21298 97 95 101          
RATI06-S-21298DUP 93 95 93          
RATI07-S-21336 97 101 96          
RATI06-S-21299 92 90 92          
RATI07-S-21330 94 93 92          
Methanol blank 2 88 93 91          
RATI06-S-21303 103 94 96          
RATI06-S-21302 105 106 101          
RATI07-S-21332 111 110 103          
RAQCTB-S-21342 99 100 101          
RATI06-S-21297 106 112 108          
RATI06-S-21297DUP 109 107 104          
Methanol blank 3 104 93 97          
             
             
SDG 06-6-29a, analysis date June 29, 2006          
             
20-ppb standard 110 116 108  17.2 3.8  18.56 1.9  17.91 2.8 
Laboratory blank 90 84 92          
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TABLE S3.3  (Cont.)  

             

     
Measured Concentration and RPD Value for 

Calibration Check Standard 
             
 Recovery of Surrogate Compoundsa (%)  Carbon       
     Tetrachloride  Chloroform  Methylene Chloride
  Bromo- Dichloro-         

Sample Fluorobenzene fluorobenzene benzene-d4 ppbb RPDc  ppbb RPDc  ppbb RPDc 
             
             
             
RATI09-W-21409 119 109 111          
RATI09-W-21409DUP 93 90 93          
RATI09-W-21411 112 110 118          
RATI15-W-21410 88 94 103          
RATI12-W-21407 94 104 112          
RATI13-W-21412 100 97 105          
RATI12-W-21406 103 108 114          
RATBQC-W-21408 86 82 90          
             
SDG 06-6-29b, analysis date June 29, 2006          
             
20-ppb standard 93 92 88  18.94 1.4  18.77 1.6  20.16 0.2 
Laboratory blank 100 100 100          
             
RATI16-W-21423 108 106 107          
RATI15-W-21416 106 111 106          
RATI15-W-21416DUP 100 96 99          
RATI14-W-21414 99 103 103          
RATI11-W-21381 96 93 100          
RATI8QC-W-21419 110 107 106          
RAQC-W-21421 103 102 101          
RAQC-W-21420 101 97 97          
RATBQC-W-21379 98 99 94          
RAQC-W-21418 89 84 87          
RAQC-W-21418DUP 96 91 93          
Laboratory blank 2 90 88 83          
SDG 06-6-30, analysis date June 30, 2006          
             
20-ppb standard 113 119 102  17.51 3.3  18.57 1.9  17.71 3.0 
Laboratory blank 93 95 97          
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Measured Concentration and RPD Value for 

Calibration Check Standard 
             
 Recovery of Surrogate Compoundsa (%)  Carbon       
     Tetrachloride  Chloroform  Methylene Chloride
  Bromo- Dichloro-         

Sample Fluorobenzene fluorobenzene benzene-d4 ppbb RPDc  ppbb RPDc  ppbb RPDc 
             
             
RATI15-W-21422 93 84 81          
RATI16-W-21424 109 104 102          
RATI16-W-21425 106 113 117          
RATI16-W-21426 102 109 109          
RATI14-W-21378 100 99 105          
RATI08-W-21383 104 106 106          
RATI13-W-21413 101 102 104          
RATI15-W-21380 101 114 111          
RATI14-W-21377 105 112 106          
RATI15-W-21385 104 110 104          
RATI13-W-21415 101 102 101          
RATI13-W-21417 96 93 95          
RATI12-W-21384 106 108 110          
RATI08-W-21382 88 96 94          
Laboratory blank 2 107 105 103          
             
SDG 06-7-3, analysis date July 3, 2006          
             
20-ppb standard 107 99 98  20.73 0.9  19.57 0.5  20.24 0.3 
Laboratory blank 100 100 100          
             
RATI16-W-21428 95 93 95          
RATI16-W-21428DUP 101 99 100          
RATI15-W-21427 93 95 97          
 
      
SDG 06-7-3, analysis date July 3, 2006 (Cont.)   
      
RAQC-W-21429 58d 57d 60d 

 
Result for trip blank accepted. Cross-contamination 
during shipment not evident. 

             
SDG 06-7-7, analysis date July 7, 2006          
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TABLE S3.3  (Cont.)  

             

     
Measured Concentration and RPD Value for 

Calibration Check Standard 
             
 Recovery of Surrogate Compoundsa (%)  Carbon       
     Tetrachloride  Chloroform  Methylene Chloride
  Bromo- Dichloro-         

Sample Fluorobenzene fluorobenzene benzene-d4 ppbb RPDc  ppbb RPDc  ppbb RPDc 
             
             
             
20-ppb standard 92 97 105  20.11 0.1  20.26 0.3  23.03 3.5 
Laboratory blank 100 100 100          
             
RATI17-W-21456 89 97 99          
RAQC16-W-21457 96 100 103          
             
SDG 06-7-10a, analysis date July 10, 2006          
             
20-ppb standard 100 100 100  16.84 4.3  18.9 1.4  18.51 1.9 
Laboratory blank 100 100 100          
             
RATI17-W-21458 93 99 104          
RATI17-W-21458DUP 91 94 98          
RAQC-W-21447 89 89 93          
             
SDG 06-7-10b, analysis date July 10, 2006          
             
20-ppb standard 100 100 100  18.36 2.1  17.86 2.8  19.56 0.6 
Methanol blank 100 100 100          
             
RATI10-S-21460 91 90 100          
RATI10-S-21443 92 94 102          
RATI10-S-21444 89 98 102          
RATI10-S-21438 92 96 104          
SDG 06-7-10b, analysis date July 10, 2006 (Cont.)           
             
RATI10-S-21435 90 100 101          
RATI10-S-21437 91 100 104          
RATI10-S-21437DUP 89 91 97          
Methanol blank 2 86 93 97          
RATI10-S-21433 88 86 93          
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TABLE S3.3  (Cont.)  

             

     
Measured Concentration and RPD Value for 

Calibration Check Standard 
             
 Recovery of Surrogate Compoundsa (%)  Carbon       
     Tetrachloride  Chloroform  Methylene Chloride
  Bromo- Dichloro-         

Sample Fluorobenzene fluorobenzene benzene-d4 ppbb RPDc  ppbb RPDc  ppbb RPDc 
             
             
RATI10-S-21436 89 87 93          
RATI10-S-21439 69d 77d 107  Reanalyzed in SDG 06-7-11. 
RATI10-S-21432 89 95 96          
RATI10-S-21440 93 92 100          
RATI10-S-21431 90 98 100          
             
SDG 06-7-11, analysis date July 11, 2006          
             
20-ppb standard 100 100 100  20.48 0.6  19.97 0.0  20.74 0.9 
Methanol blank 100 100 100          
             
RATI10-S-21442 109 119 118          
RATI10-S-21465 110 108 111          
RATI10-S-21461 103 108 108          
RATI10-S-21464 104 110 113          
RATI10-S-21464DUP 102 101 105          
Methanol blank 2 106 99 103          
RATI10-S-21463 99 100 106          
RATI10-S-21441 92 94 101          
RATI10-S-21462 89 97 101          
RATI10QC-S-21445 98 94 96          
RATIQC10-S-21446 91 96 97          
RATI10-S-21439 105 108 105          
             
SDG 06-7-11, analysis date July 11, 2006 (Cont.)          
             
RATI10-S-21434 105 107 109          
Methanol blank 3 105 107 108          

          
SDG 06-7-14, analysis date July 14, 2006          
             
20-ppb standard 93 103 99  16.05 5.5  16.99 4.1  17.71 3.0 
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TABLE S3.3  (Cont.)  

             

     
Measured Concentration and RPD Value for 

Calibration Check Standard 
             
 Recovery of Surrogate Compoundsa (%)  Carbon       
     Tetrachloride  Chloroform  Methylene Chloride
  Bromo- Dichloro-         

Sample Fluorobenzene fluorobenzene benzene-d4 ppbb RPDc  ppbb RPDc  ppbb RPDc 
             
             
Laboratory blank 100 100 100          
             
RATI20-W-21451 100 106 102          
RAQCRINSATE-W-21454 117 131d 128d 

 
Result for rinsate accepted. High recovery would not 
inhibit contaminant detection. 

RAQCTB-W-21455 102 110 106          
RATI18-W-21452 95 109 105          
RATI19-W-21453 90 100 95          
RATI19-W-21453DUP 87 92 89          
RATI16-W-21449 90 99 95          
RATI17-W-21450 87 90 88          
             
 
a Quality control range for recovery = 80–120%. 
 
b Concentration in parts per billion (μg/L in water or μg/kg in soil). 
 
c Quality control range for RPD = ±20%. 
 
d Surrogate recovery outside quality control range.  
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TABLE S3.4  Results for secondary quality control organic analyses at the AGEM Laboratory during 
the 2006 investigation at Ramona, Kansas. 

       

     
Concentration (μg/L in 

water; μg/kg in soil) 
       
 Depth   Analysis Carbon  
Location (ft BGL) Medium Sample Type Tetrachloride Chloroform 
          
       
TI06 7 Soil RATI06-S-21287 Primary sample NDa ND 
   RATI06-S-21287DUP Duplicate analysis ND ND 
       
TI06 30.5 Soil RATI06-S-21293 Primary sample ND ND 
   RATI06-S-21294 Replicate ND ND 
       
TI06 33 Soil RATI06-S-21295 Primary sample ND ND 
   RATI06-S-21295DUP Duplicate analysis ND ND 
       
TI06 42 Soil RATI06-S-21297 Primary sample ND ND 
   RATI06-S-21297DUP Duplicate analysis ND ND 
       
TI06 45.5 Soil RATI06-S-21298 Primary sample ND ND 
   RATI06-S-21298DUP Duplicate analysis ND ND 
       
TI06 54–59 Water RATI06-W-21398 Primary sample 0.3 Jb 0.2 J 
   RATI06-W-21398DUP Duplicate analysis 0.3 J 0.3 J 
       
TI06 70–75 Water RATI06-W-21346 Primary sample ND ND 
   RATI06-W-21346DUP Duplicate analysis ND ND 
   RATI06-W-21347 Replicate ND ND 
       
TI07 25 Soil RATI07-S-21314 Primary sample ND ND 
   RATI07-S-21315 Replicate ND ND 
       
TI07 52.75 Soil RATI07-S-21334 Primary sample ND ND 
   RATI07-S-21334DUP Duplicate analysis ND ND 
       
TI07 80.5–85.5 Water RATI07-W-21306 Primary sample ND ND 
   RATI07-W-21306DUP Duplicate analysis ND ND 
   RATI07-W-21307 Replicate ND ND 
       
TI08 58–63 Water RATI08-W-21383 Primary sample ND ND 
   RATI08-W-21382 Replicate ND ND 
       
TI08 65–70 Water RATI08-W-21359 Primary sample ND ND 
   RATI08-W-21360 Replicate ND ND 
       
TI09 58–63 Water RATI09-W-21409 Primary sample 2.4 0.4 J 
   RATI09-W-21409DUP Duplicate analysis 2.4 0.5 J 
       
TI10 15 Soil RATI10-S-21437 Primary sample ND 2.9 J 
   RATI10-S-21437DUP Duplicate analysis ND 2.9 J 
       
TI10 17 Soil RATI10-S-21438 Primary sample ND ND 
   RATI10-S-21439 Replicate ND ND 
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TABLE S3.4  (Cont.)  

       

     
Concentration (μg/L in 

water; μg/kg in soil) 
       
 Depth    Analysis Carbon  
Location (ft BGL) Medium Sample Type Tetrachloride Chloroform 
          
       
TI10 50.5 Soil RATI10-S-21464 Primary sample ND ND 
   RATI10-S-21464DUP Duplicate analysis ND ND 
       
TI10 58–63 Water RATI10-W-21387 Primary sample 0.2 J ND 
   RATI10-W-21390 Replicate ND ND 
       
TI11 40–45 Water RATI11-W-21386 Primary sample ND 0.2 J 
   RATI11-W-21381 Replicate ND 0.2 J 
       
TI13 63.75–68.75 Water RATI13-W-21395 Primary sample ND ND 
   RATI13-W-21395DUP Duplicate analysis ND ND 
       
TI14 55–60 Water RATI14-W-21414 Primary sample 0.7 J ND 
   RATI14-W-21377 Replicate 0.8 J 0.2 J 
       
TI14 75–80 Water RATI14-W-21403 Primary sample 0.3 J ND 
   RATI14-W-21404 Replicate 0.5 J ND 
       
TI15 66–71 Water RATI15-W-21416 Primary sample ND ND 
   RATI15-W-21416DUP Duplicate analysis ND ND 
   RATI15-W-21385 Replicate ND ND 
       
TI16 58–63 Water RATI16-W-21428 Primary sample ND ND 
   RATI16-W-21428DUP Duplicate analysis ND ND 
       
TI17 57–62 Water RATI17-W-21458 Primary sample 0.4 J ND 
   RATI17-W-21458DUP Duplicate analysis 0.4 J ND 
       
QC – Water RAQC-W-21418 Primary sample ND ND 
   RAQC-W-21418DUP Duplicate analysis ND ND 
       
 
a ND, contaminant not detected at the instrument detection limit of 0.1 μg/L for water analyses or 1.0 μg/kg 

for soil analyses. 
 
b Qualifier J indicates an estimated concentration below the purge-and-trap method quantitation limit of 

1.0 μg/L for water or 10 μg/kg for soil. 
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TABLE S3.5  Recovery of system monitoring compounds in verification organic analyses of soil 
samples at Severn-Trent Laboratories by EPA Method 8260B. 

 
   Recoverya (%) 
       
 Analysis  1,2-Dichloro-  Bromofluoro- 1,2-Dichloro- 
Sample Date SDG ethane-d4 Toluene-d8 benzene benzene-d4 
       
       
MEOHLCS 7/24/06 115264 108 104 98 95 
RA-Meohblank-71106 7/24/06 115264 59b 101 105 96 
RATI10-S-21434 7/24/06 115264 78b 106 100 96 
RATI10-S-21462 7/24/06 115264 81 96 105 96 
RATI07-S-21312 7/24/06 115264 83 109 97 96 
RATI07-S-21332 7/24/06 115264 89 97 106 98 
RATI06-S-21289 7/24/06 115264 92 94 109 97 
RATI07-S-21337 7/24/06 115264 89 96 107 94 
MA072406LCS 7/24/06 115264 94 100 101 98 
MBLK072406MA 7/24/06 115264 101 101 104 99 
       
 
a Quality control limits for recovery: 
 
 Compound Range (%) 
 
 1,2-Dichloroethane-d4     80–125 
 Toluene-d8    85–115 
 Bromofluorobenzene    85–120 
 1,2-Dichlorobenzene-d4    80–125 
 
b Recovery outside quality control range. 
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TABLE S3.6  Recovery of contaminants of concern in laboratory quality control samples during verification organic analysis of soil samples by  
Severn-Trent Laboratories. 

             
    Carbon Tetrachloride Chloroform Methylene Chloride 
             
    Spiked Detected  Spiked Detected  Spiked Detected  
 Analysis   Concentration Concentration Recoverya Concentration Concentration Recoverya Concentration Concentration Recoverya

Sample  Date SDG  (μg/L) (μg/L) (%) (μg/L) (μg/L) (%) (μg/L) (μg/L) (%) 
              
             
MA072406LCS 7/24/06 115264  10 9.3 93 10 9.8 98 10 10 100 
MEOHLCS 7/24/06 115264  250 210 84 250 230 92 250 31 12b 
             
 
a Quality control ranges for recovery: 
 
 Compound Range (%) 
 
 Carbon tetrachloride    75–120 
 Chloroform    80–125 
 Methylene chloride    75–120 
 
b Recovery outside quality control range. 
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TABLES3.7  Comparison of organic analysis results for soil samples analyzed by both the AGEM Laboratory and Severn-Trent Laboratories. 

             
    AGEM Laboratory Results (μg/kg) STL Results (μg/kg)  Relative Percent Difference 
             
  Depth Sample Carbon  Methylene Carbon  Methylene Carbon  Methylene
Location Sample (ft BGL) Date Tetrachloride Chloroform Chloride Tetrachloride Chloroform Chloride Tetrachloride Chloroform Chloride 
                 
             
TI06 RATI06-S-21289 13.5 6/21/06 NDa 4.2 Jb Bc 6.8 J B ND 3.7 JB d –e 12.6 – 
             
TI07 RATI07-S-21312 16.75 6/22/06 ND 6.3 J B 9.5 J B ND 4.8 JB d – 27 – 
             
TI07 RATI07-S-21332 45.0 6/22/06 ND 4.7 J B 5 J B ND 4.8 JB d – 2.1 – 
             
TI07 RATI07-S-21337 64.5 6/23/06 ND 5.6 J B 8.1 J B ND 4.1 JB d – 31 – 
             
TI10 RATI10-S-21434 6.4 7/6/06 ND ND ND ND ND ND – – – 
             
TI10 RATI10-S-21462 46.5 7/7/06 5.6 J ND ND 6.7 J ND ND 17.8 – – 
             
 
a ND, contaminant not detected at the instrument detection limit of 1.0 μg/kg for the purge-and-trap method. 
 
b Qualifier J indicates an estimated concentration below the AGEM Laboratory quantitation limit of 10 μg/kg for analysis of soil samples by the purge-and-trap method. 
 
c Qualifier B indicates that the contaminant was present at similar concentration in the blank of methanol used for extraction of the soil sample before purge-and-trap 

analysis. 
 
d Recovery of methylene chloride in the methanol laboratory QC sample analyzed at STL at 12% was below the minimum QC limit of 75%. 
 
e Relative percent difference is not calculated when the contaminant is not detected.  
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TABLE S3.8  Recovery of system-monitoring compounds in verification 
organic analyses of water samples by Envirosystems, Inc. 

      
   Recoverya (%) 
      
 Analysis   Bromofluoro- 1,2-Dichloro- 

Sample Date SDG Toluene-d8 benzene ethane-d4 
       
      
VBLKHM 7/5/06 0607067 94 88 106 
RATI11-W-21361 7/5/06 0607067 96 88 110 
RATI09-W-21399 7/5/06 0607067 96 88 110 
RATI10-W-21364 7/5/06 0607067 96 88 112 
RATI10-W-21390 7/5/06 0607067 96 90 112 
RATI07-W-21400 7/5/06 0607067 96 88 106 
RATI06-W-21398 7/5/06 0607067 96 88 108 
RATI10-W-21387 7/5/06 0607067 96 88 110 
RATI07-W-21363 7/5/06 0607067 96 88 112 
RATI11-W-21396 7/5/06 0607067 96 88 110 
RATB01-W-62706 7/5/06 0607067 96 86 112 
      
 
a Quality control ranges for surrogate recovery: 
 
 Compound Range (%) 
 
 Toluene-d8    88–110 
 Bromofluorobenzene    86–115 
 1,2-Dichloroethane-d4    76–114 
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TABLE S3.9  Comparison of organic analysis results for groundwater samples analyzed by both the AGEM Laboratory and 
Envirosystems, Inc.  

    
 

AGEM Laboratory Results (μg/L) ENVSY Results (μg/L) Relative Percent Difference 
             
  Depth Sample Carbon  Methylene Carbon  Methylene Carbon  Methylene
Location Sample (ft BGL) Date Tetrachloride Chloroform Chloride Tetrachloride Chloroform Chloride Tetrachloride Chloroform Chloride 
                          
             
TI06 RATI06-W-21398 54–59 6/26/06 0.3 Ja 0.2 J NDb ND ND ND –c – – 
             
TI07 RATI07-W-21363 44–49 6/25/06 0.3 J 1.4 ND ND 1.7 J ND – 19.3 – 
             
TI07 RATI07-W-21400 51–56 6/26/06 0.3 J 1.1 ND ND 1.3 J ND – 16.6 – 
             
TI09 RATI09-W-21399 51–56 6/26/06 0.7 J 0.4 J ND ND ND 23 Bd – – – 
             
TI10 RATI10-W-21364 46–51 6/25/06 23 2.0 ND 27 2.4 J ND 16 18.2 – 
             
TI10 RATI10-W-21387 58–63 6/26/06 0.2 J ND ND ND ND ND – – – 
             
TI10 RATI10-W-21390 58–63 6/26/06 ND ND ND ND ND ND – – – 
             
TI11 RATI11-W-21396 51–56 6/26/06 0.4 J ND ND 1.2 J ND ND 100 – – 
             
TI11 RATI11-W-21361 59–64 6/25/06 ND ND ND ND ND ND – – – 
             
 
a ND, contaminant not detected at instrument detection limits of 0.1 μg/L for purge-and-trap analysis at the AGEM Laboratory and 1.0 μg/L for CLP analysis by ENVSY. 
 
b Qualifier J indicates an estimated concentration below the quantitation limits of 1.0 μg/L for purge-and-trap analysis at the AGEM Laboratory and 5.0 μg/L for CLP analysis 

by ENVSY.  
 
c Relative percent difference is not calculated when the contaminant is not detected. 
 
d Qualifier B indicates that the result is not represenative of site conditions, but was likely due to laboratory contamination. 
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