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Final Work Plan: Phase | Expedited Site
Characterization for Agenda, Kansas

1 Introduction

The Commodity Credit Corporation (CCC) of the U.S. Department of Agriculture
(USDA) has entered into an interagency agreement with the U.S. Department of Energy (DOE)
under which Argonne National Laboratory, a multidisciplinary research center operated by the
University of Chicago for DOE, provides technical assistance to the CCC/USDA with hazardous
waste site characterization and remediation. In particular, Argonne will apply its Expedited Site
Characterization (ESC) approach to satisfy the requirements of a remedial mnvestigation (RI) under
the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) at
sites in Kansas where carbon tetrachloride has been found in water at concentrations above
the maximum contaminant level of 5 micrograms per liter (ug/L) promulgated by the
U.S. Environmental Protection Agency (EPA). Carbon tetrachloride, a former component in a
commercial grain fumigant, is the primary contaminant of concern at sites where the CCC/USDA
formerly operated grain storage facilities in Kansas.

The CCC/USDA operated a grain storage facility in Agenda, Kansas, in the 1950s and
1960s. Commercial grain fumigants based on carbon tetrachloride were in general use by both the
CCC/USDA and the commercial grain storage industry during this period, and they were probably
used at the CCC/USDA facility in Agenda. In 1987, carbon tetrachloride was found at a
concentration above the MCL in one of Agenda’s public water supply wells by the Kansas
Department of Health and Environment (KDHE 1992). Subsequent investigations led by the
KDHE identified carbon tetrachloride in both of Agenda’s public water supply wells and in
groundwater at the former site of the CCC/USDA grain storage facility (PRC 1994a,c, 1995).
Because this contamination might be linked to historical use of grain fumigants containing carbon
tetrachloride at the former CCC/USDA facility in Agenda, the CCC/USDA will conduct an RI to
establish the source and extent of the carbon tetrachloride contamination at Agenda and to

determine whether the contamination requires remedial action.

The CCC/USDA has scheduled the ESC investigation of its former facility in Agenda for
1996. The investigation will be divided into two phases. This Work Plan outlines the scope of and
provides technical guidance for the initial phase of the investigation. In addition to this Work Plan,
Argonne has issued a Master Work Plan (Argonne 1994) that describes the general scope of ESC
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investigations at all former CCC/USDA sites in Kansas and provides guidance for them. The
Master Work Plan contains the material common to ESC investigations at all sites. Both
documents must be consulted for the complete details of the plans for Phase I work at the former
CCC/USDA site in Agenda.
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2 Background Information and Previous Studies
2.1 Site Features and History

2.1.1 Area Description

Agenda, Kansas, is located in southeastern Republic County (Figure 2.1) on State
Highway 148, approximately 18 mi southeast of Belleville, the Republic County seat, and
approximately 70 mi north of Salina. The city is an agriculture-based residential community with a
population of approximately 100. The most prominent businesses in the city are the grain elevator,
which is currently owned and operated by United Grain, Inc., and Boettcher Enterprises, a bulk
storage and distribution facility for fertilizers and other agricultural chemicals (Figure 2.2).
Both are located on the west side of the city along East Railroad Street. During the 1950s and
1960s, the community also had a CCC/USDA grain storage facility, which was located to the north

-of the grain elevator (Figure 2.2). The CCC/USDA grain storage program was discontinued in the
late 1960s and early 1970s. The remaining CCC/USDA facilities are now operated by United

Grain, Inc.

Other businesses in Agenda include a service station, an automotive repair shop (Dale’s
Repair), and a cafe. In addition, the Kyle Railroad has a line that runs through the west side of the
city. The tracks are leased from the Mid-States Port Authority (KDR 1995). The United Grain and
Boettcher Enterprises facilities are also located on property leased from the Mid-States Port
Authority (KDR 1995). The land surrounding the city is primarily cultivated or used as pasture
(KDHE 1992).

Agenda has a public water supply system that was constructed in 1955 (Anderson 1996).
Presently the system has two public water supply (PWS) wells, designated PWS 1 and PWS 2,
located in the south-central portion of town (Figure 2.2). Both PWS wells are in use. The system
also has a 10,000-gal underground reservoir and a 2,500-gal tank, located inside the PWS 1 well
house, that is used to pressurize the system (Anderson 1996). An air stripper treatment system was
installed west of the PWS 1 well house in 1994 to remove volatile organic compound (VOC)

contamination present in the well water before it enters the distribution system (Bean 1993).
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The majority of Agenda’s residents receive their water via the public water supply system.
Interviews with the mayor and the city manager indicated that only the Berrier and Pickard
residences (Figure 2.2) use domestic wells for drinking water (Anderson 1996; Kopsa 1996).
Several other residences in the city reportedly use domestic wells only for watering lawns and
gardens (Anderson 1996). Residents outside the city limits obtain their water either from domestic
wells or from the Republic County Rural Water District 2 (KDHE 1992).

Well PWS 1 was installed in 1955 to a depth of 128 ft (PRC 1994c). Reported problems
with development of the well required the depth of the well to be reduced (Stover 1994a).
Currently, the total depth is measured at 80 ft. PWS 2, installed in 1983 to a depth of 140 ft, is
located about 100 ft south of PWS 1 (KDHE 1983). The driller’s log for PWS 2 is in
Appendix A. No driller’s log is available for PWS 1.

2.1.2 Site History

The first indication of VOC groundwater contamination at Agenda came from routine
screening of the public water supply by the KDHE. Although sampling by the KDHE on
September 9, 1986, had shown both PWS 1 and PWS 2 to be free of VOC contamination,
sampling of PWS 1 on June 2, 1987, indicated the presence of carbon tetrachloride (also known
as tetrachloromethane) at a concentration of 6.0 micrograms per liter (lLg/L).1 PWS 2 was not
sampled. Resampling of PWS 1 on July 14, 1987, confirmed the presence of carbon tetrachloride
at a concentration of 2.7 ug/L.. Sampling of PWS 1 and PWS 2 on January 18, 1989, revealed
carbon tetrachloride in both wells at approximately 2 ug/L. Because carbon tetrachloride is a
suspected carcinogen with an EPA-promulgated maximum contaminant level (MCL) of 5 ue/L,

monitoring of the Agenda PWS wells was initiated.

In March 1992, the KDHE completed a preliminary assessment (PA) of the Agenda PWS
site, designated as EPA Site KSD984997528 (KDHE 1992). Sampling performed on
November 13, 1991, included the two PWS wells, five domestic wells (Hebert, Hicks, Berrier,
Havel, and an abandoned well north the Pickard residence, Figure 2.2), and one sample from the
municipal distribution system (collected at Dale’s Repair). All of the samples were analyzed for
VOCs and nitrates. Samples from four of the wells were also analyzed for pesticides and
herbicides. Carbon tetrachloride was found above the MCL (5 pug/L) in PWS 1. Nitrate was

1 All analytical data referenced in this document are presented as reported in the original source document. Argonne
cannot attest to the accuracy of the analytical results, because adequate quality assurance/quality control
information is not generally available for the data.
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detected at levels exceeding the MCL of 10 milligrams per liter (mg/L) in the nearby Havel and
Hicks wells. The herbicide Atrazine was detected at levels exceeding the MCL (3 pg/L) in the
nearby Havel well and the abandoned Pickard domestic well. (Analytical results for groundwater
samples collected during this and subsequent investigations are discussed in detail in
Section 2.2.2.) On the basis of the results from the PA, the KDHE recommended that PWS 1
should be used only as a standby drinking water source, and that when it was used, the water
should be blended with water from PWS 2 prior to distribution. The KDHE further recommended
that the Agenda public water supply site be identified to the EPA for possible remediation of the

carbon tetrachloride contamination.

Quarterly monitoring of the PWS wells continued throughout 1992 and early 1993.
Although it fluctuated, a general increase in the level of carbon tetrachloride contamination was
observed in both PWS wells. Samples collected on March 3, 1993, indicated carbon tetrachloride
contamination in PWS 1 at 15.4 ug/L. and in PWS 2 at 8.3 ug/L, leaving Agenda without an
uncontaminated water source. Use of PWS 1 as a municipal water source was discontinued. In
April 1993, the KDHE prepared a Request for Proposal to vendors for construction of an air
stripper system to remove VOCs from the well water prior to distribution (Stover 1994a). A

. contract was subsequently awarded to Hazleton Environmental for the air stripper system.

In November 1993, a site assessment (SA) of the Agenda public water supply was
conducted by PRC Environmental Management, Inc., for the KDHE (PRC 1994a). The purpose
of the SA was to collect and review all available information about the site and to make a
recommendation regarding the need for additional work (PRC 1994a). The SA included a review
of files from the KDHE Bureau of Environmental Remediation, the KDHE Bureau of Water,
and the Kansas Geological Survey (KGS), conducted on October 6-13, 1993. During a site
reconnaissance conducted on November 2, 1993, groundwater samples were collected from the
two PWS wells, the Berrier domestic well, and an in-use well at the Pickard residence (about
500 ft south of the previously sampled abandoned well north of the Pickard residence). A
duplicate sample was also collected from PWS 1. Samples were submitted for VOC, nitrate,
pesticide, and herbicide analyses. Carbon tetrachloride was found above the MCL of 5 pg/L in
both PWS wells. Nitrates were above the MCL of 10 mg/L in both domestic wells. The herbicide
Atrazine was detected in the sample from the PWS 1 well above the MCL of 3 pg/L but was not
detected in the duplicate sample. A comprehensive investigation (CI) of the site was recommended
by PRC.
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In early 1994, the KDHE ordered the CI of the Agenda public water supply site to identify
potential sources of the contamination and to delineate its extent; a Scope of Work for the CI was
issued in April 1994 (Stover 1994b). PRC conducted the CI of the Agenda site for the KDHE. In
June 1994, three soil gas samples were collected for carbon tetrachloride analysis at each of two
locations (C-9 and C-13, Figure 2.3). Carbon tetrachloride was not detected in any of the soil gas
samples at a reported detection limit of 1 part per billion (ppb). PRC then collected eight
subsurface soil samples for carbon tetrachloride analysis at locations around the former
CCC/USDA storage site and the United Grain facility (Figure 2.3). Carbon tetrachloride was not
detected in any of the soil samples at a reported detection limit of 0.10 micrograms per kilogram
(ug/kg). Three attempts were also made to collect a shallow groundwater sample with a

Geoprobe®, but none was successful. These locations are also shown in Figure 2.3.

Surface and subsurface soil samples were also collected for analysis of nitrate and a suite of

11 pesticides and herbicides (Atrazine, Ametryn, Atraton, Prometon, Prometryne, Propazine,
Simetryne, Simazine, Terbuthylazine, Terbutryne, and Cyanazine). Figure 2.4 shows the
locations of soil samples analyzed for nitrate and the detected concentrations. (Also included in
Figure 2.4, and discussed below, are the locations and concentrations of soil sample A and soil
- sample B collected by the KDHE in February 1995 for nitrate analysis.) Figure 2.5 shows the
locations of soil samples collected for pesticide/herbicide analysis and the detected concentrations
of Atrazine, the primary pesticide/herbicide contaminant detected in conjunction with the CI and

previous investigations.

Surface soil, subsurface soil, and soil gas samples were collected on June 9-13, 1994, to
determine locations for monitoring wells. On June 14-21, 1994, six monitoring wells were
installed, three in a shallow water-saturated sand and three in a deeper water-saturated sandstone
(Figure 2.2). A hollow-stem-auger drilling rig was used to drill the boreholes for the three shallow
wells (MW 1S, MW 285, and MW 3S); a mud rotary drilling rig was used for the three deeper
wells (MW 1D, MW 2D, and MW 3D). Lithologic logs for the six boreholes were completed,
and the boreholes for MW 1D and MW 2D were geophysically logged by using a natural-gamma-
ray scintillometer tool. Copies of the lithologic and geophysical logs for these boreholes are in
Appendix A. Table 2.1 provides the well specifications for the six monitoring wells, the two PWS

wells, and the domestic wells within the city.

During the period June 20-22, 1994, PRC collected groundwater samples from four of the
monitoring wells (MW 1S, MW 1D, MW 2S, and MW 2D), the two PWS wells, and six
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domestic wells (Anderson, Berrier, Pickard in-use, Pickard abandoned, Havel, and Hicks). A
duplicate sample was also collected from PWS 1. Subsequently, on July 22, 1994, samples were
collected from the remaining two monitoring wells (MW 3S and MW 3D), and a second sample
was obtained from the Berrier well. Carbon tetrachloride was detected in the PWS 1 sample at
12 pg/L and in the PWS 1 duplicate sample at 13 pg/L. Carbon tetrachloride was not detected
above the reported detection limit of 1.2 ug/L in PWS 2, in any of the domestic wells, or in any
of the recently completed monitoring wells. The KDHE considered the analytical results from the
monitoring well samples questionable because of incomplete well development, according to
KDHE protocol, prior to collection of the samples (PRC 1994c). The absence of carbon
tetrachloride in PWS 2, which had previously exhibited carbon tetrachloride concentrations up to
10.4 ug/L (in a sample collected on January 25, 1993), could not be explained (PRC 1994c).

An interim report prepared by PRC in September 1994 discussed the field work performed
during the CI, summarized the results of the CI, and provided recommendations for additional
characterization activities at the site. The interim CI report was revised on December 22, 1994
(PRC 1994c), on the basis of KDHE comments (Stover 1994c). Additional characterization
activities recommended included resampling of the monitoring wells after further development,
continued monitoring of groundwater levels in the existing monitoring wells, and installation of an
additional deep monitoring well off-line from the three existing deep monitoring wells to determine

the direction of groundwater flow in the deeper sandstone horizon.

Following completion of the CI field activities in the summer of 1994, the KDHE
conducted two sampling events, in November 1994 and in February 1995 (Stover 1995). On
November 22, 1994, the KDHE measured water levels and total depths in the six monitoring -
wells, purged the monitoring wells, and collected samples from the six monitoring wells and the
two PWS wells. All water samples were analyzed by the KDHE’s laboratory for VOCs and nitrate.
Sampling activities by KDHE on February 7, 1995, duplicated the November 22, 1994,
activities. Groundwater elevation data recorded for the six monitoring wells, the two PWS wells,
and the four private wells listed in Table 2.1 are consistent from June 1994 through February
1995, suggesting that groundwater flow is generally south-southeast in the shallow sand (PRC
1994c). Although the groundwater elevation data for the three deep monitoring wells are similar
from June 1994 through February 1995, groundwater flow in the deeper sandstone horizon could
not be determined because of the linear arrangement of the three monitoring wells (PRC 1994c¢).

The February 7, 1995, sampling by the KDHE included collection of a composite water
sample from PWS 1 and PWS 2 for analysis of organochlorine pesticides/herbicides. None of
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these were detected (at a reported detection limit of 0.3 pg/L for Atrazine). Two surface soil
samples were also collected for nitrate analysis (at locations and concentrations shown in
Figure 2.4) as an indicator of past releases of nitrogen fertilizer solution. Sample A was collected
west of the first grain bin, located north of monitoring wells MW 2S and MW 2D. Sample B was
collected at the northwest corner of the building southwest of monitoring wells MW 2S and
MW 2D. Soil sampling for nitrate analysis, performed in June 1994 in conjunction with the CI,
did not include this area, concentrating instead in the area of a known 1988 nitrate release on the
Boettcher Enterprise site. The analytical results, 8.49 mg/kg for sample A and 12.79 mg/kg in
sample B, indicate that nitrate fertilizer solution has not been spilled in these areas of the former
CCC/USDA grain storage site (PRC 1995).

In April-1995, PRC prepared an addendum to the CI report that summarized the KDHE
sampling activities on November 22, 1994, and February 7, 1995 (PRC 1995). The report
discussed the potential sources of the carbon tetrachloride, nitrate, and Atrazine contamination
(Section 2.1.3) and made recommendations for obtaining an uncontaminated water supply for
Agenda (Section 2.2.3).

2.1.3 Potential Contaminant Sources

The three primary contaminants of concern at Agenda are carbon tetrachloride, nitrates, and
Atrazine. Figure 2.6 shows the maximum carbon tetrachloride, nitrate, and Atrazine
concentrations detected in Agenda public, domestic, and monitoring wells since 1987. Well depths

and corresponding elevations are also provided where available.

Grain storage facilities commonly used grain fumigants based on carbon tetrachloride to
preserve grain until the federal goVemment banned its use as a grain fumigant in 1985. North and
west of the two PWS wells, across East Railroad Street, is the active grain elevator presently
operated by United Grain, Inc. Between 1973 and 1992, the grain elevator was operated by
Agenda Elevator Company, Inc., and between 1964 and 1973 it was operated by Cooperative
Service Association. Though no documentation was found, a grain elevator business is known to
have been operating at this location for many years previously (Kopsa 1996). At the north end of
the United Grain facility are 9 round metal grain bins and 2 rectangular wooden grain bins. These
bins were once part of the CCC/USDA grain storage facility, which in the 1950s and 1960s







Agenda ESC Phase I Work Plan
Version 00, 02/26/96 . 2-14
consisted of 9 metal bins and 11 wooden grain bins (USDA 1962). The former CCC/USDA grain

storage bins are now owned and used by United Grain.

Although carbon tetrachloride was not detected in soil and soil gas samples collected at the
former CCC/USDA site or elsewhere, carbon tetrachloride was found in groundwater from
MW 1D and MW 2D. The highest carbon tetrachloride concentration found to date in the
groundwater at Agenda is 39.3 pug/L from MW 1D, which is located at the south end of the
‘property leased by Boettcher Enterprises (Figure 2.6). The maximum concentration detected in
MW 2D, located at the southeast corner of the former CCC/USDA grain storage facility, is
7.1 pg/L (Figure 2.6).

United Grain handles pesticides/herbicides, fertilizers, and other agricultural chemicals in
addition to grain (KDHE 1992, PRC 1994c). A large white building located southwest of the
former CCC/USDA grain storage facility was used to store containers of pesticides and herbicides.
Historically, a high-pressure overhead water line at that location was used to fill and clean fertilizer
and pesticide/herbicide applicator tanks. As Figure 2.5 shows, the highest Atrazine concentration
detected in soil samples collected to date (11,800 pg/kg) was found at this location. Other bulk
storage locations include the small parcel of land directly west of the active grain elevator, where
trailer-type anhydrous ammonia tanks are stored. Immediately west of the PWS wells across East
Railroad Street is the parcel of land leased by Boettcher Enterprises. On this property are two
permanent upright tanks of nitrogen fertilizer solution, one permanent tank of anhydrous ammonia,
and several trailer-type anhydrous ammonia tanks. On June 14, 1988, 3,000 gal of 28% nitrogen
solution were released from a tank located next to the railroad tracks (KDHE 1988), approximately
50 ft west of MW 18. This is the only documented release at the investigation site; the KDHE did
not require submittal of documentation about releases that might have occurred prior to May 1,
1986 (PRC 1994a). Following the 1988 release, saturated soil was removed along the east side of
the railroad tracks, encbmpassing an area 4 ft wide, 225 ft long, and 3 ft deep; saturated soil
from the west side of the tracks was also removed (PRC 1994c). Nonetheless, the highest nitrate
concentration detected in groundwater samples collected to date was 132 mg/L at MW 18S.

The second highest nitrate concentration in groundwater (92.8 mg/L at MW 2S) was near
the location of the aforementioned applicator tank filling area. However, surface soil sampling
performed by the KDHE in 1995 (sample A at 8.49 mg/kg and sample B at 12.79 mg/kg, as
shown in Figure 2.4) discounted a nitrate release to surface soils in this area (PRC 1995). Leaking
septic tanks may be contributing to the nitrate contamination detected in the vicinity of MW 28 and
MW 2D (within the former CCC/USDA grain storage site) and the nearby Anderson, Berrier, and
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Hicks domestic wells. The Agenda sewage system was constructed in 1971 (Splichal 1995).
Household septic systems in use prior to that date might have corroded over time, contributing to
the nitrate contamination in both the shallow sand aquifer and the deeper sandstone aquifer in that

arca.

The bulk storage/distribution facilities of United Grain and Boettcher Enterprises service
the extensive agricultural lands surrounding Agenda. Routine use or spillage of fertilizers and
herbicides by individual farming operations may also be contributing to the detected nitrate and

~ Atrazine contamination. This is most evident in the widespread nitrate contamination in the area.
In a surface soil sample and a subsurface soil sample collected near the corner of County Road
and State Highway 148, the nitrate concentrations were 29 mg/kg and 6.8 mg/kg, respectively
(Figure 2.4). Nitrate was also found in the private Hebert well, located north of Agenda at the
corner of State Highway 148 and Delmar Street, at 4.94 mg/L (Figure 2.6). Soil and groundwater
samples for Atrazine analysis have not been collected. at locations outside the investigation site.
Therefore, the sampling performed to date has not clearly demonstrated whether the Atrazine in the
soil and groundwater in proximity to the bulk storage/use locations of United Grain and Boettcher
Enterprises (i.e., samples collected at the Pickard abandoned well [5 to 26 pg/kg in soil; 12 pg/L

- in groundwater], the Pickard residence [2.19 ug/L in groundwater], and the Havel residence

- [9 ug/kg in soil; 35 pg/L in groundwater], resulted exclusively from migration away from those

bulk storage/use locations.

2.2 Previous Investigations

2.2.1 Previous Reports

Technical data on the VOC contamination in groundwater at Agenda were obtained
primarily from four written reports. The PA report was produced for the Region VII EPA by the
KDHE (KDHE 1992). The subsequent reports prepared by PRC Environmental Management,
Inc., for the KDHE described the SA (PRC 1994a) and the CI (PRC 1994c). An addendum to the
CI report was also prepared by PRC for the KDHE (PRC 1995).
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2.2.2 Data Collection

The EPA’s involvement with Agenda’s public water supply developed as a result of routine
sampling performed by the KDHE in 1987. Beginning in 1991, a series of investigations has
focused on confirming the groundwater contamination and delineating its sources and extent.
Carbon tetrachloride, nitrate, and Atrazine are the three primary contaminants of concern.
Table 2.2 is a compilation of the analytical data for carbon tetrachloride and chloroform (a potential
degradation product of carbon tetrachloride) in groundwater, obtained from numerous sampling
events since 1986. The history of carbon tetrachloride contamination in the PWS wells is also
presented graphically in Figure 2.7. Analytical results for nitrate and Atrazine in groundwater
samples are in Table 2.3 and Table 2.4, respectively. The following is a chronological review of
the groundwater sampling episodes that have contributed to the existing technical database. All
analytical data are reported as given in the original source document. Argonne cannot attest to the
accuracy of these analytical results, because adequate quality assuarance/quality control

information was not available. The sampling episodes were as follows:

* September 1986. Routine monitoring of the Agenda municipal water supply by
the KDHE on September 9, 1986, indicated PWS 1 and PWS 2 to be free of
VOC contamination.

* June and July 1987. Sampling of PWS 1 conducted on June 2 by the KDHE
indicated the presence of carbon tetrachloride contamination at 6 pg/L, above
the MCL of 5 pg/L. Resampling of PWS 1 on July 14 confirmed the presence
of carbon tetrachloride, but at the lower concentration of 2.7 pug/L. According
to records available for this ESC, PWS 2 was not sampled.

* January 1989. Sampling on January 18 by the KDHE indicated the presence of
carbon tetrachloride in PWS 1 at 2.1 pg/L and in PWS 2 at 2 pg/L.

* July 1989. Resampling of PWS 1 on July 19 revealed carbon tetrachloride

contamination at 3.7 ug/L.

* January 1991. Nitrate was detected in PWS 1 at 9.9 mg/L (i.e., at the MCL of
10 mg/L).
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TABLE 2.2 Analytical Data for Carbon Tetrachloride and Chloroform for PWS Wells,
Domestic Wells, and Monitoring Wells from KDHE Investigations (MCL for carbon
tetrachloride is 5 ug/L; MCL for chloroform is 100 pg/L.)

Concentration (ug/L)

Carbon
Date Sampling Event Well Tetrachloride  Chloroform
09/09/86 KDHE monitoring of public PWS 1 | ND?3 NRP
water supply PWS 2 ND NR
06/02/87 KDHE monitoring of public PWS 1 6.0° NR
water supply
07/14/87 KDHE monitoring of public PWS 1 2.7 NR
water supply
01/18/89 KDHE monitoring of public PWS 1 2.1 NR
water supply PWS 2 2.0 NR
07/19/89 KDHE monitoring of public PWS 1 3.7 NR
water supply : ‘
02/04/91 KDHE monitoring of public PWS 1 4.5 NR
water supply PWS 2 3.9 NR
05/10/91 KDHE monitoring of public PWS 1 6.3 NR
water supply PWS 2 4.6 NR
08/19/91 -KDHE monitoring of public PWS 1 10.6 NR
water supply PWS 2 2.8 NR
10/30/91 KDHE monitoring of public PWS 1 15.4 NR
water supply PWS 2 2.5 NR
11/13/91 KDHE sampling for the PA' Berrier < 0.7 NR
Havel <07 NR
Hebert (formerly < 0.7 <05
Harvey)
Hicks < 0.7 < 0.5
Pickard (abandoned) < 0.7 <05
PWS 1 7.1 6.6d
PWS 2 2.5 <05
PWS distribution 2.4 NR
01/07/92 KDHE monitoring of public PWS 1 10.2 NR
water supply PWS 2 5.9 NR
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TABLE 2.2 (Cont.)
Concentration (ug/L)
Carbon
Date Sampling Event Well Tetrachioride  Chloroform
04/17/92 KDHE monitoring of public PWS 1 14.2 NR
water supply PWS 2 6.4 NR
07/06/92 KDHE monitoring of public PWS 1 8.5 NR
water supply PWS 2 6.2 NR
10/06/92 KDHE monitoring of public PWS 1 12.1 NR
water supply PWS 2 8.1 NR
01/25/93 KDHE monitoring of public PWS 1 17.2 NR
water supply PWS 2 10.4 NR
03/05/93 KDHE monitoring of public PWS 1 15.4 ND
water supply PWS 2 8.3
04/07/93 KDHE monitoring of public PWS distribution 6.3 0.59
water supply
11/02/93 PRC sampling for the SA Berrier 1.3 <1
Pickard (in use) 0.2 Je <1
PWS 1 14.0 <1
PWS 1 (duplicate) 2.6 <1
PWS 2 7.4 <1
06/20/94 PRC sampling for the Ci Anderson <1.2 <05
Berrier <12 < 0.5
Pickard (in use) <12 < 0.5
PWS 1 12.0 35.0d
PWS 1 (duplicate) 13.0 26.0d
PWS 2 <1.2 6.1d
06/21/94 PRC sampling for the ClI Havel <12 <05
Hicks <1.2 <05
06/22/94 PRC sampling for the Cl Pickard (abandoned) <12 <05
MW 1S < 1.2 < 0.5
MW 1D <1.2 < 0.5
MW 2S5 <12 < 0.5
MW 2S (duplicate) <1.2 <05
MW 2D <12 < 0.5
07/22/94 PRC sampling for the Cl MW 3S <1.2 <05
MW 3D < 1.2 <05
Berrier (resample) <1.2 < 05
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TABLE 2.2 (Cont.)

Date Sampling Event

Well

Conce

ntration (ug/L)

Carbon

Tetrachloride  Chloroform

11/22/94 KDHE sampling after the CI

02/07/95 KDHE sampling after the Cl

06/22/95 KDHE monitoring of public
water supply

PWS 1

PWS 2
MW 1S
MW 1D
MW 28
MW 2D
MW 38
MW 3D

PWS 1

PWS 2

MW 1S

MW 1D

MW 1D (duplicate)
MW 2S5

MW 2D

MW 3S

MW 3D

PWS 1
PWS 2

14.3
5.0
< 0.7
13.0
< 0.7
1.8
< 0.7
< 0.7

15.0
1.9
< 0.7
39.3
38.7
< 0.7
7.1
< 0.7

< 0.7 .

—t b
g o

29.2d
< 0.5
< 0.5

1.5
<05
< 0.5
< 0.5
< 0.5

1.5d
3.8d
< 0.5
1.3
1.2
<05
0.5
< 0.5
< 0.5

36.3¢
5.8d

8 ND, compound not detected; detection limit was not reported in information available for

Argonne’s ESC.

b NR, concentration not reported in information available for Argonne’s ESC.

¢ Values exceeding the MCL are in bold italic type.

d The presence of other trihalomethane compounds indicates that the chloroform levels are
primarily due to chlorination of the public water supply.

© Qualifier J indicates an estimated concentration, greater than zero but less

tation limit for the analysis.

than the quanti-
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TABLE 2.3 Analytical Data for Nitrates for PWS Wells, Domestic Wells, and
Monitoring Wells from KDHE Investigations (MCL for nitrate is

10 mg/L.)
Nitrate
Date Sampling Event Well {mg/L)
01/17/91 KDHE monitoring of public PWS 1 9.9
water supply
09/30/91 KDHE monitoring of public PWS 1 5.9
water supply
11/13/91 KDHE sampling for the PA Berrier 6.94
Havel 58.82
Hebert (formerly Harvey) 4.94
Hicks 15.3
Pickard (abandoned) 2.68
PWS 1 6.01
PWS 2 3.64
PWS distribution 3.58
04/29/92 KDHE monitoring of public PWS 1 5.17
water supply
03/05/93 KDHE monitoring of public PWS 1 5.54
water supply PWS 2 4.32
03/17/93 KDHE monitoring of public PWS 1 3.95
water supply
11/02/93 PRC sampling for the SA Berrier 14.59
Pickard (in use) 12.26
PWS 1 6.62
PWS 1 (duplicate) 6.49
PWS 2 3.46
06/20/94 PRC sampling for the ClI Anderson 11.1
Berrier 10.9
Pickard (in use) 14.6
PWS 1 5.84
PWS 1 (duplicate) 3.87
PWS 2 3.86
06/21/94 PRC sampling for the ClI Havel 1.22
Hicks 11.1
06/22/94 PRC sampling for the ClI Pickard (abandoned) 5.26
MW 18 132.0
MW 1D 1.74
MW 2S 85.9
MW 28 (duplicate) 92.8
MW 2D 46.3
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TABLE 2.3 (Cont.)

Nitrate
Date Sampling Event Well (mg/L)
07/22/94 PRC sampling for the CI MW 3S 5.05
MW 3D 3.57
11/22/94 KDHE sampling after the Cli PWS 1 3.2
PWS 2 3.89
MW 1S 71.5
MW 1D 4.34
MW 2S 60.5
MW 2D 34.5
MW 3S 9.38
MW 3D 2.36
02/07/95 KDHE sampling after the ClI PWS 1 4.81
PWS2 4.6
MW 1S 60.24
MW 1D 6.33
MW 28 58.31
MW 2D 20.86
MW 38 10.8
MW 3D 2.23

8 Values exceeding the MCL are in bold italic type.
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TABLE 2.4 Analytical Data for Atrazine for PWS Wells, Domestic Wells,
and Monitoring Wells from KDHE Investigations (MCL for Atrazine is

3 ng/L.)
Atrazine
Date Sampling Event Well (ng/L)
11/13/91 KDHE monitoring of public Havel 35.0%
water supply Pickard (abandoned) 12.0
PWS 1 <1.2
PWS 2 <12
4/29/92 KDHE sampling for the PA PWS 1 NDP
11/2/93 PRC sampling for the SA Berrier < 25
Pickard (in use) <25
PWS 1 37.6¢
PWS 1 (duplicate) < 25
PWS 2 < 25
6/20/94 PRC sampling for the ClI Anderson <1
Berrier <1
Pickard (in use) 2.19
PWS 1 <1
PWS 1 (duplicate) <1
PWS 2 <1
6/21/94 PRC sampling for the Cli Havel 1.44
Hicks <1
6/22/94 PRC sampling for the Ci Pickard (abandoned) <1
MW 1S 1.4
MW 1D <1
MW 2S 1.0
MW 2S (duplicate) 1.0
MW 2D 1.3
7/22/94 PRC sampling for the CI MW 3D <1
MW 3S <1
2/7/95 KDHE sampling after the ClI PWS distribution < 0.3

& Values exceeding the MCL are in bold italic type.

b ND, compound not detected; detection limit was not reported in information
available for Argonne’s ESC.

¢ Concentration may result in part from coelution of Propazine in the gas
chromatograph column.
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February 1991. In samples collected on February 4, carbon tetrachloride was

measured at a concentration of 4.5 ug/L. in a sample from PWS 1 and at
3.9 ug/L in a sample from PWS 2. Quarterly sampling of the Agenda

municipal wells was instituted to monitor the VOC contamination.

May 1991. Quarterly sampling of PWS 1 and PWS 2 on May 10 revealed
carbon tetrachloride concentrations of 6.3 pug/L and 4.6 pg/L, respectively.

August 1991. Quarterly sampling of PWS 1 and PWS 2 on August 19
revealed carbon tetrachloride concentrations of 10.6 pug/l. and 2.8 pg/L,

respectively.
September 1991. Nitrate was measured in PWS 1 at 5.9 mg/L.

October 1991. Quarterly sampling of PWS 1 and PWS 2 on October 30
revealed carbon tetrachloride concentrations of 15.4 pug/L and 2.5 ug/L,

respectively.

November 1991. Sampling performed on November 13 for the PA, completed
by the KDHE in March 1992, included the two PWS wells, five domestic wells
(Hebert, Hicks, Berrier, Havel, and an abandoned well north of the Pickard
residence), and one sample from the municipal distribution system (collected at
Dale’s Repair). All the samples were analyzed for VOCs and nitrates. In
addition, the two PWS wells and the Havel and abandoned Pickard domestic
wells were analyzed for 24 chlorinated pesticides/herbicides and polychlorinated
biphenyls (PCBs). Carbon tetrachloride was detected in PWS 1 at 7.1 pg/L, in
PWS 2 at 2.5 ug/L, and in the distribution system sample collected at Dale’s

Repair at 2.4 ug/L.. Other VOCs detected in the PWS 1 sample included

chloroform (at 6.6 pug/L), bromodichloromethane (at 3.9 ug/L), and dibromo-

chloromethane (at 2.9 pg/L), typical by-products of the chlorinating process -

prior to distribution. Nitrate was present in all sampled wells; the highest
concentrations were 58.8 mg/L at the Havel well (located about 400 ft south of
the two PWS wells) and 15.3 mg/L at the Hicks well (located about 900 ft
north of the two PWS wells). The herbicide Atrazine was not detected in the
two PWS wells but was detected at 35.0 ug/L in the Havel well and at
12.0 ug/L in the abandoned Pickard well (located about 500 ft southwest of
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the two PWS wells). Metolachlor and Metribuzin were also detected in the
Havel well at 5.63 ug/L and 1.04 ug/L, respectively. On the basis of the
results of the PA, the KDHE recommended that PWS 1 should only be used as
a standby source and that when it was used, the water should be blended with

water from PWS 2 prior to distribution.

* January 1992. Quarterly sampling of PWS 1 and PWS 2 on January 7
revealed carbon tetrachloride concentrations of 10.2 pg/L and 5.9 pg/L,

respectively.

* April 1992. Quarterly sampling of PWS 1 and PWS 2 on April 17 revealed
carbon tetrachloride concentrations of 14.2 pug/L and 6.4 ug/L, respectively. A
sample collected on April 29 from PWS 1 showed nitrate contamination. at

5.17 mg/L; pesticide/herbicide contamination was not detected in the sample.

* July 1992. Quarterly sampling of PWS 1 and PWS 2 on July 6 revealed
carbon tetrachloride concentrations of 8.5 pg/L and 6.2 pg/L, respectively.

*  October 1992. Quarterly sampling of PWS 1 and PWS 2 on October 6
revealed carbon tetrachloride concentrations of 12.1 pug/L and 8.1 ug/L,

respectively.

. January 1993. Quarterly sampling of PWS 1 and PWS 2 on January 25
revealed carbon tetrachloride concentrations of 17.2 ug/L. and 10.4 pg/L,

respectively.

* March 1993. Quarterly sampling of PWS 1 and PWS 2 on March 5 revealed
carbon tetrachloride concentrations of 15.4 pug/L and 8.3 pg/L, respectively.
Nitrate was detected in PWS 1 and PWS 2 at 5.54 mg/L and 4.32 mg/L,
respectively. Nitrate was measured in PWS 1 at 3.95 mg/L in a sample
collected on March 17. Use of PWS 1 as a municipal water source was

terminated because of the high carbon tetrachloride contamination.

* April 1993. A sample collected from the Agenda municipal distribution system
on April 7 revealed the presence of carbon tetrachloride at 6.3 ug/L. Other
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VOCs detected included chloroform at 0.5 ug/L, bromodichloromethane at
2.5 ug/L, dibromochloromethane at 2.8 ug/L, bromoform at 1.5 pg/L., and
tetrachloroethene at 0.5 pug/L.

* November 1993. On November 2, 1993, in conjunction with the SA performed
by PRC for KDHE, four groundwater samples were collected from the two
PWS wells, the Berrier domestic well, and a well in use at the Pickard
residence. A duplicate sample was also collected at PWS 1. Samples for VOC
and pesticide/herbicide analyses were analyzed by PRC in a mobile laboratory at
the site. Samples for nitrate analysis were shipped to an off-site laboratory.
Carbon tetrachloride was detected in the PWS 1 sample at 14.0 ug/L and in the
duplicate sample from PWS 1 at 2.62 ug/L.. PRC attributed the difference to
(1) differing amounts of suspended sediments in the sample and its duplicate or
(2) more thorough purging of the well when the second, duplicate sample was
collected (PRC 1994a). Carbon tetrachloride was also detected in the sample
from PWS 2 at 7.4 ug/L, in the Berrier well sample at 1.31 ug/L, and in the
Pickard in-use well sample at an estimated concentration of 0.15 ug/L. An
abbreviated, modified version of EPA Method 507 was used to analyze samples |
for the following pesticides/herbicides: Trifluralin, Atrazine, Propazine,
Alachlor, Metribuzin, Metolachlor, and Parathion. Atrazine and Propazine were
detected in the sample from PWS 1 at 37.6 ug/L and 38.3 ug/L, respectively.
These chemicals coelute on the gas chromatograph analytical column, and the
result may be due to the presence of Atrazine, Propazine, or a combination of
the two (PRC 1994a). Neither contaminant was found in the duplicate sample;
the discrepancy was attributed to the aforementioned rationales for the
difference in carbon tetrachloride results (PRC 1994a). Parathion and
Metribuzin were detected in the PWS 1 sample at estimated concentrations of
0.8 ug/L. and 0.2 ng/L, respectively. Alachlor was detected in the duplicate
sample from PWS 1 at an estimated concentration of 1.67 pg/L. Pesticides/
herbicides were not detected in the samples from PWS 2 or the two private well
samples, but this result might be attributed to the high reported detection limits
for the on-site analytical method (e.g., 25 1g/L for Atrazine versus the MCL of
3 ug/L). Nitrate was found in all samples, with the highest concentrations in
the Berrier well sample (14.59 mg/L) and in the Pickard in-use well sample
(12.26 mg/L).
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June and July 1994. On June 20-22, groundwater sampling performed by PRC
in conjunction with the CI included the collection of samples from the two PWS
wells, four of the six monitoring wells (MW 1S, MW 1D, MW 28, and
MW 2D), and six private wells (Anderson, Berrier, Havel, Hicks, Pickard
in-use, and Pickard abandoned). Duplicate samples were collected from PWS 1
and MW 28S. On July 22, groundwater samples were collected from MW 3S
and MW 3D. All samples were analyzed for VOCs, nitrate, and 11 pesticides/
herbicides (Atrazine, Ametryn, Atraton, Prometon, Prometryne, Propazine,
Simetryne, Simazine, Terbuthylazine, Terbutryne, and Cyanazine). On July 22,
the Berrier well was also resampled, with analysis for VOCs only. Carbon
tetrachloride was detected in the PWS 1 sample at 12 pg/L and in the PWS 1
duplicate sample at 13 pg/L. Carbon tetrachloride was not detected above the
reported detection limit of 1.2 pg/L in PWS 2, in any of the private wells, or
in any of the recently completed monitoring wells. Chloroform and bromo-
dichloromethane, typical by-products of chlorination, were also detected in the
samples from PWS 1 and PWS 2. Nitrate was detected in all groundwater
samples, with the highest concentration in shallow well MW 18, located on the
Boettcher Enterprise site near the location of the 1988 release of nitrogen
fertilizer solution. The second highest nitrate concentration was detected in
shallow well MW 28, located in the southeast corner of the former
CCC/USDA grain storage site (near the former fertilizer spray tank filling/
cleaning operation and the potential abandoned, leaking septic tanks). Of note is

the difference in nitrate contamination within the deeper wells at these two

locations. Nitrate was detected in the shallow-well samples from MW 1S at
132 mg/L and in the deeper-well sample from MW 1D at 1.74 mg/L, whereas
nitrate was detected in the shallow-well sample from MW 2S at 85.9 mg/L
(92.8 mg/L in the duplicate sample) and in the deeper-well sample from
MW 2D at 46.3 mg/L. The location of the highest nitrate contamination
measured within the deeper wells is potentially upgradient of the location of
highest nitrate contamination within the shallow zone (PRC' 1994c). Nitrate
contamination in both PWS wells was less than 4 mg/L. Atrazine was detected
at five locations: the Pickard in-use well at 2.19 ug/L, the Havel well at
1.44 ng/L, monitoring well MW 1S at 1.4 ug/L, monitoring well MW 28 at
1.0 ug/L, and monitoring well MW 2D at 1.3 pg/L. Terbutryne was detected
in MW 3S at 1.5ug/LL and in MW 3D at 1.2 pug/L. Analysis for the
pesticide/herbicide compounds Alochlor, Metribuzin, and Parathion, which
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were detected at trace concentrations in samples collected on November 2,
1993, for the SA, was not conducted.

November 1994. On November 22, the KDHE performed follow-up sampling
to PRC’s CI. Groundwater samples were collected from the two PWS wells
and the six monitoring wells for VOC and nitrate analyses. Carbon tetrachloride
was detected in PWS 1 at 14.3 ug/L,, PWS 2 at 5.0 ug/L, MW 1D at
13.0 ug/L, and MW 2D at 1.8 ug/L. The nitrate contamination pattern
exhibited in the June 1994 sampling for the CI was repeated. Nitrate
contamination was detected in all wells sampled. The nitrate concentrations in
MW 1S and MW 1D were 71.5 mg/L and 4.34 mg/L, respectively. The
nitrate concentrations in MW 2S and MW 2D were 60.5 mg/L and
34.5 mg/L, respectively. Nitrate concentrations in both PWS wells were less
than 4 mg/L..

February 1995. On February 7, the KDHE performed additional follow-up
sampling to PRC’s CI. Groundwater samples were collected from the two PWS
wells and the six monitoring wells for VOC and nitrate analyses. A duplicate
sample from MW 1D was collected for VOC analysis, and a composite sample
from PWS 1 and PWS 2 was collected for organochlorine pesticide/herbicide
analysis. Carbon tetrachloride was detected in PWS 1 at 15.0 ug/L, PWS 2 at
1.9 ug/L, MW 1D at 39.3 ug/L, and MW 2D at 7.1 ng/L. Carbon
tetrachloride was measured in the duplicate sample from MW 1D at 38.7 ug/L.
Chloroform was detected in PWS 1 at 1.5 pg/L, in PWS 2 at 3.8 ug/L, in
MW 1D at 1.3 ug/L, in the duplicate sample from MW 1D at 1.2 pg/L, and
in MW 2D at 0.5 ng/L. The presence of bromodichloromethane and dibromo-
chloromethane in the samples from PWS 1 and PWS 2 indicates that some
portion of the chloroform detected in the PWS samples probably resulted from
the chlorination process. Although the nitrate contamination pattern exhibited in
the June 1994 and November 1994 sampling episodes was repeated in the
February 1995 sampling, migration of the nitrate plume within both the shallow
and deeper aquifers was evident. Nitrate contamination in the shallow wells
MW 1S and MW 2S decreased from 132.0 mg/L (in June 1994) to
71.5 mg/L (in November 1994) to 60.24 mg/L (in February 1995) in MW 1S
and from 85.9 mg/L to 60.5 mg/L to 58.31 ug/L in MW 2S. Nitrate
contamination within the deeper well MW 2D decreased from 46.3 mg/L to
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34.5 mg/L to 20.86 mg/L, while nitrate contamination within the deeper well
MW 1D increased from 1.74 mg/L to 4.34 mg/L to 6.33 mg/L. Nitrate
contamination in both PWS wells increased between June 1994 and February
1995 to approximately 5 mg/L. No pesticides/herbicides were detected in the
composite sample from PWS 1 and PWS 2. The reported detection limit for
the herbicide Atrazine, the primary pesticide/herbicide contaminant of concern
within the area of investigation, was 0.3 lLg/L. During the February 7, 1995,
sampling of MW 38, a bailer became untied and dropped to the bottom of the
well; it was not retrieved (Dallen 1995).

* June 1995. The most recent sampling of the Agenda PWS wells with results
available for Argonne’s ESC was conducted by the KDHE on June 22 (KDHE
1995a). Carbon tetrachloride was detected in PWS 1 at 1.5 ug/L and in
PWS 2 at 1.7 pg/L. Chloroform was detected in PWS 1 at 36.3 ig/L and in
PWS 2 at 5.8 ug/L. The presence of other trihalomethane compounds in the
PWS samples indicates that the chloroform is primarily the result of chlorination
of the water prior to distribution.

2.2.3 Water Supply Issues

Water presently supplied to Agenda residents via the public system is free of VOC
contamination. The air stripper system has been in operation since January 1994, and samples
collected before and after treatment verify the successful operation of the system (KDHE 1995b).
The installation of the air stripper system was considered an interim measure (Stover 1996).
Subsequent discussions between the KDHE and Agenda officials involved consideration of three
alternatives for providing a permanent supply of uncontaminated water to Agenda. The three
options were (1) continued operation of the air stripper system, (2) installation of a new PWS

well outside the area of VOC contamination, and (3) connection to the rural water district.

Continued operation of the air stripper system would remove VOC contamination from the
municipal water supply. However, nitrate contamination is present in area wells above the MCL of
10 mg/L (as high as 132 mg/L in MW 18, located northwest of the two PWS wells). This level
of nitrate contamination has not yet been detected in the two existing PWS wells. Pesticide/
herbicide contamination has also been detected in area wells. These contaminants are not removed

during the air stripping process.
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Installation of a new well in an area upgradient of the existing carbon tetrachloride

contamination was considered. Although preliminary data indicate that a well in the north end of

town (near MW 3S and MW 3D) would be upgradient of the carbon tetrachloride contamination,

nitrate contamination is present throughout the area. The city applied for a Community

Development Block Grant (CDBG) on two occasions, asking for funding to construct a new well.

Both requests were denied (Kopsa 1996).

The city subsequently applied for a CDBG, proposing to use the funds to connect Agenda
to the Republic County Rural Water District 2, which has a distribution line in place approximately
3 mi north of town. This application was approved. Numerous residents outside the city limits
already obtain their water from the RWD. The estimated cost of connecting Agenda to the RWD is
$92,000. The CDBG will cover about two-thirds of the cost, with the remaining portion being
funded by the KDHE State Water Plan. Connection is expected to be completed in the spring of
1996. Two residences within Agenda currently rely on domestic wells rather than the Agenda PWS
for drinking water; whether they will connect to the RWD has not been determined (Kopsa 1996).

2.3 Summary of Previous Findings
The principal findings from previous work can be summarized as follows:

* The groundwater at Agenda, Kansas, in the vicinity of PWS 1 and PWS 2 is
contaminated with carbon tetrachloride at concentrations exceeding the MCL of
5 ug/L. The maximum concentration detected in sampling performed in
1986-1995 was 39.3 ug/L in monitoring well MW 1D, located about 100 ft
northwest of the two PWS wells.

* Carbon tetrachloride contamination in PWS 2 increased above the MCL when

use of well PWS 1 as a primary municipal water source was terminated.

* In addition to carbon tetrachloride and other VOCs, nitrate contamination
exceeding the MCL of 10 mg/L is present in vicinity wells. Atrazine has been
detected at levels exceeding the MCL of 3 [1g/L. Other pesticides and herbicides
have also been detected.
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* Two potential sources of carbon tetrachloride contamination have been
identified: (1) the United Grain elevator site and (2) the former CCC/USDA

grain storage site.

* Nitrate and pesticide/herbicide contamination in Agenda groundwater probably
results from releases associated with the bulk storage of these chemicals at the
United Grain and Boettcher Enterprises facilities, although routine use or
spillage of pesticides/herbicides and fertilizers by individual farming operations
in and around Agenda might contribute to the detected pesticide/herbicide and

nitrate contamination.

* The Agenda sewage treatment system was constructed in 1971. Abandoned,
leaking septic tanks might also be contributing to the nitrate contamination -

within the area of concern.

* An air stripper treatment system has been operating since January 1994 to
remove VOCs from water pumped from PWS 1 and PWS 2; both wells are

currently in use.

* Connection of Agenda to the Republic County Rural Water District 2 has been
approved, and funding has been obtained. The connection is scheduled for the
spring of 1996. This connection is necessary because of elevated concentrations
of nitrate and Atrazine in the groundwater in proximity to the PWS wells. These

contaminants are not removed by the air stripper treatment system.
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3 Environmental Setting
3.1 Geologic Setting

3.1.1 Regional Physiography and Geology

Republic County is in the Plains Border division of the Great Plains physiographic
province (Frye and Leonard 1965). Three distinct types of topography are present in the county:
(1) a loess-mantled, gently sloping plain in the north-central part of the county, associated with
Quaternary age sand and gravel deposits of the Belleville Formation; (2) alluvial valleys associated
with Quaternary age terrace deposits bordering the Republican River and its primary tributaries;
and (3) dissected uplands in the eastern, southeastern, and southwestern parts of the county,
coincident with an area of Cretaceous age bedrock (Fishel 1948, Wing 1930).

The climate is subhumid, with large daily and annual variations in temperature. Winters are
moderate (18°-45°F) with short periods of severe cold, while summers are hot (90°F), with
relatively short transitions during spring and fall (EPA 1992). The growing season lasts
approximately five months, from May through September (Fishel 1948). Mean annual precipitation
is 27.5 in. (KDHE 1992). Approximately 78% of the precipitation occurs during the six-month
period from April 1 through September 30 (Fishel 1948).

All but the northeast corner of Republic County is drained by the Republican River and its
tributaries (Figure 3.1). The northeast corner is at the headwaters of the Little Blue River, which
flows into the Big Blue River, a tributary of the Kansas River. The Republican River enters the
county at its northwest corner and follows a southerly course, crossing the southern boundary
approximately 8 mi from the southwest corner of the county. After exiting Republic County, the
river follows a southeasterly course as far as Concordia in north-central’ Cloud County. From
Concordia, the river runs eastward to the Cloud County line. Streams in the western third of
Republic County flow generally southwest or southeast to the Republican River, while those in the
southeastern portion of the county flow south to the river.

The shallow geologic section (to approximately 500 ft BGL [below ground level]) in
Republic County consists of unconsolidated deposits of Quaternary age overlying Cretaceous age
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bedrock (Figure 3.2). The youngest deposits are Recent alluvium and Pleistocene age terrace
deposits that are present primarily along the course of the Republican River. Upland surfaces
throughout the county are typically mantled by Pleistocene age loess. In the loess sequence, the
Peoria Loess (Wisconsinan glacial stage), which is a buff-colored silt, is underlain by the Loveland
Loess (Illinoisan glacial stage), a reddish-brown silt that contains some fine sand and clay and
locally, near its base, also contains some lenses of coarse sand and fine gravel derived from the
underlying stratigraphic units (Byrne et al. 1950). The loess formations are generally separated by
a paleosol that formed during the Sangamonian interglacial stage (Fishel 1948; Wing 1930). In
some locations, the Loveland Loess was completely eroded before deposition of the Peoria Loess
(Fishel 1948; Wing 1930).

Below the gently sloping plain in the north-central portion of the county, the loess deposits
overlie a package of fluvial sand, gravel, and silt that constitute the Pleistocene age Belleville
Formation (Nebraskan and Kansan glacial stages, Figure 3.2). The Belleville Formation is
associated with the ancestral course of the Republican River, which traversed northern Republic
County; it is not present in the dissected upland area in the eastern and southern parts of the
county. In these areas, the loess sequence was deposited onto a low-relief land surface developed
on Cretaceous age bedrock (Fishel 1948; Wing 1930).

Across the county, several Cretaceous age formations outcrop or subcrop beneath the
unconsolidated Pleistocene age deposits (Figure 3.2). The youngest is the Carlile Formation, a
noncalcareous blue-gray shale that grades downward to an orange-brown to yellow-brown chalky
shale containing thin interbeds of soft tan-gray chalky limestone. The Carlile Formation is
underlain by the Greenhorn Formation, a sequence of tan and orange-gray shales interbedded with
thin beds of gray limestone and very thin bentonites. The Greenhorn in turn is underlain by the
Graneros Formation, a gray to blue-black, noncalcareous, fossiliferous, fissile shale of shallow
marine origin, which contains some slightly calcareous, very fine-grained, wavy laminated
sandstones near its base (Wade 1992; Byrne et al. 1950; Fishel 1948; Wing 1930). Below the
Graneros Formation is the Dakota Formation, the oldest unit that subcrops below the

unconsolidated Pleistocene age deposits in the county.

Stratigraphic relationships within the Dakota Formation and between the Dakota and the
overlying Graneros Formation and the underlying formations across the county are illustrated in
west-to-east cross section A-A' (Figures 3.1 and 3.3). The Dakota Formation consists generally
of fine-grained, gray to white to yellow-brown, cross-bedded sandstones interbedded with
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varicolored mudstones and sandy shales (Wade 1992; Byrne et al. 1950; Fishel 1948; Wing
1930). The top of the formation dips generally west-northwest across the county at approximately
10 ft/mi (Wade 1992). The contact between the Dakota and the overlying Graneros is laterally
gradational, but vertjcally it is often abrupt (Wade 1992). Where the formation subcrops beneath
the Pleistocene age loess, particularly in southeast Republic County, the contact is often difficult to
define because of similarity in color and lithology to the overlying loess (Byrne et al. 1950).

The Dakota Formation contains two distinct facies assemblages: a deltaic assemblage and a
fluvial assemblage (Wade 1992; Macfarlane et al. 1991). These assemblages are separated by a
flooding surface, above which sediments were deposited in the subaqueous portion of a river-
dominated delta system and below which sediments were deposited by rivers on a coastal plain
(Macfarlane et al. 1991).

The deltaic facies assemblage consists of approximately 50% interlaminated mudstone and
very fine to fine-grained sandstone with a high organic content. The remainder is composed of
relatively clean, fine-grained sandstone. Wade (1992) interpreted the interlaminated sequence as
abandoned distributary channel and delta front deposits, with the relatively clean sandstones
representing active distributary channels and distributary mouth bars. The deltaic assemblage
typically contains sandstones at its base and top, with mudstones in the middle reflecting the
predominance of fining-upward distributary channel fill at the base and coarsening-upward delta
front deposits close to the top. In this context, the generally abrupt vertical contact between the
deltaic assemblage and the overlying Graneros Shale represents a transgressive disconformity,
where delta front deposits were overstepped by a rising sea (Wade 1992). The deltaic assemblage
constitutes approximately the upper 25% of the Dakota Formation (Wade 1992).

The underlying fluvial facies assemblage of the Dakota Formation consists of
approximately 60% variegated mudstones, with some thin, very fine-grained levee and splay
sandstones deposited on coastal floodplains. The remaining 40% of the formation is composed of
fine- to medium-grained sandstones, which commonly fine upward and contain large-scale cross
beds, characteristics indicating that they were deposited in river channels (Wade 1992). The
individual channel sandstones are largely discontinuous and ribbon-like (Macfarlane et al. 1991),
except for the channel sandstones at the base of the formation, which form a laterally continuous
package (Wade 1992). Measured dips on the cross beds in the channel sandstones indicate that the
rivers depositing these sandstones flowed in a west-southwesterly direction (Wade 1992; Karl
1976). The sandstones in the Dakota are typically poorly cemented in the subsurface (Wade 1992,
Byrne et al. 1950).
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The Dakota Formation was deposited on an erosional surface of Lower Cretaceous age

(Wade 1992). To the west, this surface developed on Lower Cretaceous age rocks of the Kiowa

Formation, which consists mainly of interbedded sandstones and silty mudstones deposited in a

tidally influenced deltaic environment (Wade 1992). To the east, however, the Kiowa was

completely eroded, exposing older Permian age marine shales (Wade 1992).

3.1.2 Local Physiography and Geology

Agenda (Section 16, T4S, R1W) is located in southeast Republic County within the area
of dissected uplands. The city is situated on a narrow upland between the eastern and western
forks of Elk Creek, two south-flowing perennial tributaries of the Republican River, which lies
about 10 mi south of Agenda (Figure 3.1). The area is within the 100- to 500-year floodplain
(EPA 1992). No wetlands, fisheries, or drinking water intakes are associated with these streams in
the vicinity of the city (EPA 1992). Elevations within the city limits range from approximately
1,385 ft to 1,415 ft above mean sea level (AMSL) (USGS 1965). An unnamed ephemeral
tributary to the western fork of Elk Creek lies immediately west of the city (Figure 3.4). Surface
runoff from the former CCC/USDA site, the United Grain facilities, and the Boettcher Enterprises
facilities drains to this unnamed tributary. At the former CCC/USDA site (Figure 3.4), runoff
flows north into a small branch of this unnamed tributary (USGS 1965).

Stratigraphic relationships in the shallow subsurface atk Agenda are illustrated in south-to-
north cross section B-B' (Figures 3.4 and 3.5). This cross section was constructed from the
lithologic logs of three soil borings (MW 1D, MW 2D, and MW 3D) drilled by PRC during the
CI (PRC 1994) and the driller’s log from PWS well 2 (KDHE 1983). Copies of these logs are
presented in Appendix A.

The uppermost stratigraphic unit consists of light to dark brown, unconsolidated silt and
silty clay at approximately 20-55 ft BGL. The associated soils are deep, dark-colored, well-
drained silt and silty clay loams with slow to moderately slow permeability (0.05-0.5 in;/hr) of the
Crete and Hastings soil series (USDA 1967). This unit is underlain by a tan to orange-brown, fine-
to medium-grained, well-sorted, subrounded quartz sand that occasionally contains clasts of
sandstone (PRC 1994c). This sand is approximately 40 ft thick to the south at PWS 2 and thins to
the north to approximately 4 ft thick at MW 3D. Beneath this sand is a gray shale, from
approximately 30 to 40 ft thick, that exhibits some deep red mottling and at MW 1D contains a
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lignite (PRC 1994c). This shale is underlain by an orange-brown, fine- to medium-grained, well-
sorted, subrounded quartz sandstone (PRC 1994c). The sandstone ranges from 42 ft thick at
MW 3D to more than 60 ft thick at MW 1D at the south end of the cross section. In MW 2D and
MW 3D, this sandstone is underlain by a gray shale. The base of the sandstone was not
encountered in either MW 1D or PWS 2.

PRC interpreted the uppermost shale as the Graneros Formation (PRC 1994c). This
conclusion is inconsistent with geologic mapping by the KGS, which indicates that the city is
located within the outcrop belt of the Dakota Formation (Byrne et al. 1950; Fishel 1948; Wing
1930), and with the results of recent KGS test hole drilling (Wade 1992; Macfarlane et al. 1991).
The lithologic log for KGS test hole R5 (Figure 3.3 and Appendix A), located in
Section 12CDC, T4S, R2W, approximately 3 mi west of Agenda (east 1/2 of Section 16, T4S,
R1W), indicates that the contact between the Graneros and the Dakota Formations is at an elevation
of approximately 1,485 ft AMSL. Projecting this contact eastward to Agenda at a dip rate of
approximately 10 ft/mi places this contact at approximately 1,515 ft AMSL, approximately 100 ft
above the ground surface elevation (cross section A-A', Figure 3.3). Furthermore, PRC’s logs
(see Appendix A) indicate the presence of a lignite in this shale and red mottling, characteristics
consistent with the lithology of the Dakota Formation (Wade 1992). Thus, this shale appears to be
part of the Dakota Formation, rather than the Graneros Formation.

In KGS test hole RS, the contact between the fluvial and deltaic assemblages of the Dakota
is at approximately 1,375 ft AMSL, and the top of the basal Dakota sandstone is at approximately
1,185 ft AMSL. Projecting the fluvial-deltaic contact 3 mi eastward to Agenda places it at
approximately 1,405 ft AMSL, essentially at ground level and well above the base of the
unconsolidated materials (cross section A-A', Figure 3.3). This projection implies that the shales
and sandstones in the Dakota Formation at Agenda are in the fluvial assemblage. Projecting the top
of the basal sandstone from KGS R5 eastward to Agenda places this contact at approximately
1,215 ft AMSL. This elevation is approximately 70 ft below the base of the sandstone in MW 3D
(cross section A-A', Figure 3.3) and approximately 55 ft below the base in MW 2D. This
projection implies that the sandstone encountered in the KDHE monitoring wells and PWS 2 is not

the laterally continuous basal Dakota sandstone.

Drillers’ logs of nearby irrigation wells (see Appendix A) record one to five sandstones
interbedded with “red clay” and “blue clay” within the stratigraphic interval of the Dakota that is
equivalent to the section at Agenda. The red staining is characteristic of the fluvial assemblage of
the Dakota (Wade 1992). Unfortunately, the sinuous distribution of sandstones deposited in a
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fluvial environment precludes reliable correlation between the sandstones over all but very short
distances. Nevertheless, their frequency of occurrence does suggest a significant potential for

cross-cutting between the individual sandstones in the immediate area.

Regional geologic studies indicate that (1) the sands at the base of the loess sequence are
derived from the underlying units (Byrne et al. 1950; Fishel 1948; Wing 1930); (2) the contact
between the loess and the underlying bedrock is often difficult to define, owing to similarity in
color and lithology (Byrne et al. 1950); and (3) the sandstones in the Dakota are often poorly
consolidated (Wade 1992). The KDHE soil borings contained 4-27 ft of sand below the
Pleistocene age loess (PRC 1994c), which PRC interpreted as a Pleistocene age fluvial sand (PRC
1994c). PRC described this sand as a tan to orange-brown, fine- to medium-grained, well-sorted,
subrounded quartz sand, which in MW 1D contained some “pebbly clasts of Dakota sandstone”
(PRC 1994c). This description is strikingly similar to the description of the deeper sandstone in the -
monitoring wells. In addition, the driller’s log for PWS 2 described the equivalent sand as a
“sandrock” (KDHE 1983), the term used by the local well driller to describe the local sandstones
(see Appendix A). This sand also lies stratigraphically below the projected top of the alluvial
assemblage of the Dakota Formation (Figure 3.3). The similarity in appearance, the presence of
sandstone clasts, the stratigraphic position, and regional observations on the character of the
Dakota sandstones and the contact between the bedrock formations and the overlying loess are all
consistent with identifying this sand as a weathered, partially eroded channel sandstone in the
fluvial assemblage of the Dakota Formation, possibly having a veneer of Pleistocene age alluvium,

rather than as a Pleistocene age fluvial sand.

3.2 Hydrogeology

3.2.1 Regional Hydrogeology

The sandstones of the Dakota Formation and its stratigraphic equivalents constitute a
widespread aquifer extending from the Rocky Mountain front throughout the midwestern United
States. Regional studies have shown that the water in the western portion of the aquifer is largely
stagnant and saline. Potable water occurs primarily along the aquifer’s eastern margin, where the
Dakota Formation either outcrops or subcrops below the formations composing the High Plains
aquifer (Helgesen et al. 1982; Leonard et al. 1982). In these areas, the Dakota aquifer is
recharged either by percolation of rainwater or by inflow from the overlying High Plains aquifer.

The recharge areas are generally located on uplands, with discharge occurring along the major
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rivers and their primary tributaries near the eastern limit of the formation. In a few locations, the
saline waters also discharge to the surface. Where this occurs, they produce brine springs and salt
marshes, such as the Tuthill Marsh in the watershed of Salt Creek in south-central Republic
County (Fishel 1948) (Figure 3.6).

In Republic County, only the laterally continuous basal sandstone package significantly
affects regional flow within the aquifer (Wade 1992). The stratigraphically higher sandstones
within the remainder of the fluvial assemblage and in the overlying deltaic assemblage form
geographically restricted aquifers, which are limited by the lateral extent of the individual
sandstones (Wade 1992).

Wade (1992) mapped the potentiometric surface in the basal sandstone of the Dakota
throughout Republic County and portions of adjacent Washington and Cloud Counties. A portion
of this map is presented in Figure 3.6. In southeastern Republic County, where Agenda is located,
groundwater in the basal sand of the Dakota flows generally south toward the Republican River,

with water discharging to the Republican River and along its major tributaries.

Regional patterns of groundwater flow in the sandstones stratigraphically above the basal
sandstone have not been studied because of the discontinuous character of the sandstones (Wade
1992). Geologic data indicate that the sandstones in the upper portions of the fluvial assemblage
occur in sinuous, ribbonlike bands, oriented along the depositional trend of paleoriver channels to
the west-southwest. The degree to which this large-scale heterogeneity influences groundwater

flow in these sandstones is not known.

3.2.2 Local Hydrogeology

PRC identified two aquifers at Agenda: (1) a shallow aquifer consisting of the
unconsolidated silt (Joess) and the upper sand and (2) a deep aquifer hosted by a Dakota sandstone
(PRC 1994c). During the CI, three monitoring wells were installed in each aquifer: MW 18,
MW 28, and MW 38 in the shallow aquifer and MW 1D, MW 2D, and MW 3D in the deep
aquifer (PRC 1994c). The locations of these wells are shown in Figure 3.4. Well specifications
and water level measurements in the six KDHE monitoring wells, the two PWS wells, and nearby

domestic wells are summarized in Table 3.1.
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PRC mapped the potentiometric surface in the upper aquifer following the CI by using
water levels measured on June 20-21, 1994 (Table 3.1) in the three shallow monitoring: wells,
three domestic wells (Havel, Herbert, and Hicks), and one abandoned domestic well (Pickard
abandoned) that reportedly are completed in the shallow aquifer (PRC 1994c). PRC’s map
indicates that the shallow aquifer flows south-southeast under a gradient of approximately
0.0022 ft/ft (PRC 1994c). The direction of flow inferred from these data is approximate, because
the screened intervals in the domestic wells are not known, and the water levels were measured

over a period of two days.

PRC did not map the potentiometric surface in the deeper aquifer, because the linear
arrangement of the wells was considered unsuitable for determination of the direction of
groundwater flow. However, PRC did suggest that flow in the deeper aquifer was probably
toward the south, because this was the direction of regional flow in the basal sandstone of the
Dakota (PRC 1994c).

Figure 3.7 illustrates the water levels in the six KDHE monitoring wells, as measured on
February 7, 1995 (PRC 1995), superimposed on geologic cross section B-B' (Figure 3.5). The
water level in MW 1S (1,372 ft AMSL, Figure 3.7) is below the top of the sand and consistent
with the water level encountered during drilling (40 ft BGL, approximately 1,371 ft AMSL),
indicating that this aquifer is unconfined at this location. Water levels in MW 2S and MW 3S are
above the sand in the silty clay loess. The lithologic log for MW 2S (PRC 1994c) does not contain
information on soil moisture, but the log for MW 3S (PRC 1994c¢) indicates a “moist wet” soil at
44 ft BGL (approximately 1,353 ft AMSL). This elevation corresponds to the top of the upper
sand in this well. These observations may indicate that the shallow aquifer is confined at this

location.

The pattern of flow in a shallow uﬁconfined aquifer can be significantly influenced by
variations in topography (Freeze and Cherry 1979). At the former CCC/USDA site, the observed
water levels in the shallow aquifer are approximately 10 ft below the elevation of the ephemeral
stream that drains the western portion of the city. The base of the stream lies approximately 20 ft
below the ground surface elevation of the site, which slopes generally northward toward a small
tributary to the ephemeral stream (USGS 1965). During wet periods, the water level in the shallow
aquifer could rise, and the direction of flow might reverse, causing groundwater to discharge to the
small tributary to the north of the site. Both the character of the shallow aquifer in the vicinity
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of the former CCC/USDA site and its direction of flow will be examined further during the ESC
investigation by installing several piezometers in the upper aquifer to supplement the existing

KDHE monitoring wells.

The water levels in the three deep KDHE monitoring wells on February 7, 1995
(Figure 3.7), were consistent with water flow in the deeper aquifer generally to the south.
However, a reliable determination of flow direction in this aquifer cannot be made because of the
linear alignment of the wells. Regional data (Wade 1992) do indicate that groundwater in the basal
~ sandstone of the Dakota near Agenda flows to the south (Figure 3.6), but the deep-aquifer
sandstone at Agenda is not deep enough stratigraphically to be the basal sandstone. Consequently,
the flow direction in the basal sandstone may not strictly apply to the deeper aquifer at Agenda,
because the groundwater flow might be influenced by the orientation of the former river channel,
which is expected to trend west-southwest. Water level data from July and November 1994
(Table 3.1) indicate that the level in the centrally located well MW 2D was higher than the levels
in MW 1D to the south and in MW 3D to the north (Figures 3.4 and 3.5), suggesting that the
groundwater was not flowing strictly to the south at that time. One temporary monitoring well will
be installed in the deep aquifer, off-line from the existing KDHE monitoring wells, to clarify the

local direction of groundwater flow in the deeper aquifer.

The well registration record for PWS 2 (KDHE 1983) indicates that it is screened from
100 to 140 ft BGL (1,376 to 1,276 ft AMSL). This interval corresponds well with the sandstone
that hosts the deeper aquifer (Figure 3.7). Nevertheless, the water levels for this well, as reported
in the CI documentation (Table 3.1, PRC 1994c), are not consistent with the static water levels
measured in the deeper-aquifer monitoring wells. However, the water levels in PWS 2 were not
measured but rather were calculated from readings on a pressure device installed in the well (PRC
1994c). Consequently, these data are not considered to be a reliable indication of the static water
level in the deep aquifer at this location. A possible explanation for the discrepancy is that these

elevations represent pumping rather than static water levels in this well.

Since the KDHE monitoring wells were installed in June of 1994, the hydraulic heads in
the shallow aquifer have remained approximately 6-10 ft above the corresponding heads in the
deep aquifer (PRC 1995). At Agenda, the two aquifers are separated by approximately 35 ft of
unfractured shale (PRC 1994c). The head difference between the two aquifers implies that this
shale is the confining horizon for the deep aquifer and that the two aquifers are not naturally
interconnected hydraulically. Nevertheless, the head difference also indicates that water will flow

downward from the shallow aquifer into the deep aquifer in the presence of a artificial conduit.
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Prior to 1956, the city did not have a public water supply water system. Instead, the
individual homes had private wells. Mr. Anderson, the Agenda city manager, believes that the
majority of the domestic wells in the city were completed in the deeper aquifer (Anderson 1996). In
numerous locations, Argonne has found that older wells were constructed by setting a sand or
~ gravel pack to within a few feet of the ground surface. Wells packed with sand and gravel are
known to conduct water and dissolved contaminants through confining horizons elsewhere (for
example, near the former CCC/USDA grain storage site in Humphrey, Nebraska, also the subject
of an Argonne ESC program).

The approximate locations of three abandoned wells are known from city records and
interviews with city residents (PRC 1995; Anderson 1996; Havel 1996). Locations of two of these
wells are shown on a sketch map, dated September 15, 1955, drawn to show the proposed
location for PWS 1 (PRC 1995). The third abandoned well was reportedly located at the south end
of the railroad depot that formerly stood along the railroad tracks west of the United Grain facilities
(Anderson 1996; Havel 1996). These wells and possibly others could provide a migration path for
carbon tetrachloride between the shallow and deep aquifers.

Well PWS 1, located approximately 50 ft north of PWS 2, was originally drilled to
128 ft BGL (1,287 ft AMSL), but problems during development of the well required its depth to
be reduced to 79 ft BGL (1,336 ft AMSL) (Stover 1994a). This depth places the base of PWS 1
within the shale that separates the shallow and the deep aquifers (Figure 3.7). The screened
interval in PWS 1 is unknown. The intended depth of the well implies that it was to be screened in
the deeper aquifer, but the development problems necessitated a shallower completion. Because an
adequate volume of water for a public water supply system probably could not be produced from
the shale, it is likely that PWS 1 was screened in the shallow aquifer. Nevertheless, the measured
water levels in the well (Table 3.1) are consistent with those in the deeper-aquifer monitoring
wells. These observations indicate that PWS 1 is connected hydraulically with the deeper aquifer,
perhaps through gravel packing placed within the original borehole.
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3.3 Summary
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The available information on the environmental setting at Agenda can be summarized as

follows:

The geologic section at Agenda penetrated by the PWS wells, KDHE
monitoring wells, and nearby irrigation wells consists of Pleistocene age loess
overlying Dakota Formation bedrock. Regional correlations indicate that the
section of the Dakota underlying Agenda is part of the lower fluvial facies

assemblage.

At Agenda, the Dakota Formation contains two fluvial channel sandstones,
separated by an intervening shale. Both sandstones are poorly consolidated.
Nearby irrigation wells contain up to five sandstones in the stratigraphic interval
equivalent to the section at Agenda, but the sinuous distribution of sandstones
deposited in a fluvial environment precludes reliable correlation between the
sandstones over all but very short distances. Nevertheless, their frequency of
occurrence does suggest a significant potential for cross-cutting between the

individual sandstones in the area.

At least two aquifers exist at Agenda: (1) a shallow, unconfined or partially
confined aquifer hosted by a poorly consolidated sandstone that immediately
underlies the Pleistocene age underlying loess and (2) a deeper aquifer, hosted
by a channel sandstone in the fluvial section of the Dakota formation. Regional
correlations indicate that the deep aquifer is not stratigraphically deep enough to
be the widespread basal Dakota sandstone.

Groundwater flows generally to the south in both aquifers, but precise flow
directions flow are unknown. The head differential between the two aquifers
indicates that water will flow from the shallow to the deeper aquifer in the
presence of a conduit, such as an abandoned well, through the intervening

shale.
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4 Community Relations Plan

This community relations plan identifies issues of community concern regarding the
Agenda site and outlines community relations activities to be conducted in conjunction with the
ESC investigation.

The CCC/USDA, which operated a grain storage facility in Agenda, has assumed lead
responsibility for all technical and community relations activities relative to the carbon tetrachloride
contamination at the Agenda site. Argonne will conduct these activities for the CCC/USDA.
Officials from the KDHE and the EPA Region VII office may also be involved in activities at the
site.

To have an effective community relations effort, Argonne will need to work closely with
Agenda officials and community leaders, because community concern is likely to increase when the
ESC field work begins and Argonne’s presence becomes known throughout the city. In addition,
as discussed in this community relations plan, information should be disseminated widely in the
local community to ensure that all sectors of the community are informed adequately.

This community relations plan is divided into five sections:

1. Site description

2. Community background

3. Community relations objectives

4. Timing of community relations activities

5. Contact list of key officials

4.1 Site Description

Section 2.1 of this report contains a complete description of the site and its history.
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4.2 Corhmunity Background

4.2.1 Community Profile

The city of Agenda is an agriculture-based residential community with a population of
approximately 100. The population has been declining in recent years. The city of Belleville, the
county seat of Republic County, population of 2,517, is located approximately 18 mi northwest of
Agenda. The city of Salina, located approximately 70 mi south of Agenda, is the largest city in the
region, with a population of 42,303.

Agenda is governed by a mayor and city council. In addition to public works and other city
responsibilities, the mayor and council have authority to provide and maintain the public water
supply system. The city has a part-time manager who is responsible for the routine operation and
maintenance of the water supply system. All but two city residences are connected to the system.
Several private wells in the city are reportedly used only for watering lawns and gardens
(Anderson 1996). Nearby residences outside the city limits obtain their water from either domestic

wells or the Republic County Rural Water District 2.

The most prominent businesses in the city are the grain elevator, which is operated by
United Grain, Inc., and Boettcher Enterprises, a distributor of agricultural chemicals. Other
businesses include a Conoco service station, Dale’s Repair (an automotive repair shop), and a cafe.
The city also has a fire house and a church. The city’s public high school and grammar school have
been closed for many years. The city’s post office burned in 1995; whether it will be rebuilt has
not been determined. All city residents are currently on a rural route. The Kyle Railroad operates a
spur that runs through the west side of the city. The line is leased from the Mid-States Port
Authority. No trains have run through Agenda for about two years, since flooding washed out a
section of the railroad tracks south of the city. The railroad is reportedly planning to demolish the
line (Anderson 1996). Both the United Grain and Boettcher Enterprises facilities are on property
leased from the Mid-States Port Authority (KDR 1995). This property includes the former
CCC/USDA grain storage site.

From a community relations perspective, one of the most important features of Agenda is
its small size. Most area residents know one another, and, as a result, news travels fast. Most
members of the community are likely to be aware of the presence of officials or contractors for the

federal or state governments. Area residents appreciate being informed of activities through




Agenda ESC Phase I Work Plan
Version 00, 02/26/96 4-3

credible sources, such as their mayor, the city council, and the Belleville Telescope, a weekly
newspaper published in Belleville. The closest daily newspaper is the Salina Journal, published in

Salina.

4.2.2 History of Community Involvement

Since carbon tetrachloride and other contaminants were first found in the city’s wells and
several private wells, community interest has focused on the need for a new drinking water supply.
City residents initially became interested in obtaining a new public well to ensure an adequate water
supply for the city residents. When the city’s requests for funding assistance for new well
construction were not successful, the community’s interest focused on connecting to the rural

water district.

4.2.3 Key Community Concerns

The community’s immediate concern is that residents continue to have access to an
adequate, safe drinking water supply. Installation of the air stripper system in 1994 provided an
interim solution. Community concern has since focused on obtaining a permanent clean water
source. When the city is connected to the rural water district in 1996, community concern

regarding the water contamination problems is expected to diminish.
Once the ESC begins and the presence of Argonne officials and CCC/USDA contractors is
known, concern and curiosity will probably increase. In developing and implementing a

community relations program for Agenda, it is important to anticipate the potential for more active

community interest.

4.3 Community Relations Objectives
The Agenda community relations plan has the following major objectives:

1. Explain the ESC plans of the CCC/USDA and provide general information

about the program to gain community acceptance.

2. Inform the local community about ESC findings and developments.
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3. Respond to citizens’ inquiries about site activities and the presence of health

and/or environmental hazards.

4. Ensure that the public has appropriate opportunities for involvement in site-
related ESC decisions.

5. Determine, on the basis of community interviews, appropriate activities to

ensure such public involvement.

6. Provide appropriate opportunities for the community to learn about the site.

4.4 Timing of Community Relations Activities

This section describes the numerous activities needed to meet the community relations
objectives. Many of these activities need to take place before ESC field work begins. Listed below

are ESC milestones and planned community relations activities.

4.4.1 Activities before ESC Field Work Begins

The CCC/USDA and Argonne will provide for the conduct of the following community

relations activities, to the extent practicable, before ESC field work begins:

* A point of contact will be designated for Argonne. The individual will be
Argonne’s liaison with the community regarding implementation of the

community relations plan.

* Upon obtaining clearance from CCC/USDA, Argonne will make initial contact
with leaders of the city government to explain proposed ESC activities and

schedules.

* Argonne, in coordination with the mayor and city council, will make
arrangements to conduct discussions (by telephone and in person) with other
local officials, residents, and other interested or affected parties, as appropriate,

to determine their concerns and information needs and to learn how and when
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citizens would like to be involved in the ESC process. This activity can

accomplish the following specific tasks:

- Develop a list of names, addresses, and telephone numbers of local officials

and interested citizens.
- Identify an information repository, as agreed by community leaders.
- Identify wells near the site that could be used for sampling.
- Discuss access issues.
- Learn of any physical or legal constraints or barriers to ESC plans.

* Upon completion and approval of this site-specific work plan for the ESC,
Argonne will request the assistance of local community leaders in arranging a
meeting or meetings between appropriate CCC/USDA, Argonne, and
community officials and interested citizens. State and EPA officials will also be
invited. The purpose of the meeting(s) will be for the CCC/USDA and Argonne

to accomplish the following:
- Describe the site location and problem.
- Explain why action is required (legal, health, other issues).

- Explain what the CCC/USDA and Argonne hope to accomplish through the
ESC.

- Describe the site-specific work plan and its schedule in detail, including

staff, contractors, and equipment to be on-site.

- Introduce key staff people, including points of contact (telephone numbers

and addresses).
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- Present the CCC/USDA-Argonne communications plan to be followed
during all phases of the ESC.

- Seek input and answer questions from the community regarding the ESC

and the communications plan.

- Discuss any access issues/problems that may need to be addressed.

- Announce the location of the information repository.

* Argonne, the mayor, and the city council will make every effort to ensure that
individuals living just outside the city boundaries are provided with information
about the ESC.

* Argonne will establish an information repository and an administrative record
file. The repository will be available for public inspection and copying and will
include the following:

- The contact list of key officials (names, telephone numbers, and addresses
of the CCC/USDA and Argonne officials, other federal officials, state and
local leaders, and interested groups and citizens).

- Copies of this site-specific work plan, the community relations plan, all

applicable correspondence, fact sheets, ESC results, guidance documents,

and any other relevant information.

4.4.2 Activities during the ESC Field Work

The CCC/USDA and Argonne will provide for the conduct of the following cbmmunity

relations activities, to the extent practicable, during ESC field work:
-»  Arrange for meetings with public officials and interested citizens when needed.

* Continue to update the information repository and the contact list.
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e Prepare and distribute fact sheets or letters to inform the community of ESC

progress, significant milestones, or changes in plans.

* Maintain telephone contact with state and local officials, as well as any

interested residents.

4.4.3 Activities upon Completion of the ESC

The CCC/USDA and Argonne will prbvide for the conduct of the following community

relations activities, to the extent practicable, upon completion of the ESC:

* Arrange for meetings with public officials and interested citizens to discuss ESC

findings, results, recommendations, and any future activities at the site.

* Prepare and distribute information outlining ESC results and any future

activities at site.

* Conduct informal sessions with citizens and/or key community leaders.

4.5 Contact List of Key Officials
The contact list of key officials includes federal, state, and local officials; interest groups;

interested citizens; media representatives; individuals living or working near the site; and principals

of nearby schools.

4.5.1 Federal Elected Officials

Senator Robert J. Dole Senator Robert J. Dole
Washington, D.C., Office State Office

141 Senate Hart Office Building 4th Financial Center
Washington, DC 20510-1601 100 North Broadway
(202) 224-6521 Wichita, KS 67202

(316) 263-4956
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Senator Nancy L. Kassebaum
Washington, D.C., Office

302 Senate Russell Office Building
Washington, DC 20510-1602
(202) 224-4774

Congressman Pat Roberts

Washington, D.C., Office

1110 Longworth House Office Building
Washington, DC 20515-1601

(202) 225-2715

4.5.2 State Elected Officials

Governor Bill Graves
Office of the Governor
State Capitol Building
Second Floor

300 SW 10th Street
Topeka, KS 66612-1590
(913) 296-3232

State Representative Bill Bryant
State House

State Capitol

300 SW 10th Street

Topeka, KS 66612

(913) 325-2618 (H)

4.5.3 Local Officials

Mayor Gail Kopsa
P.O. Box 112
Agenda, KS 66930
(913) 732-6424

Councilman Clarence Havel
P.O. Box 107

Agenda, KS 66930

(913) 732-6678 (Agenda Cafe)

4-8

Senator Nancy L. Kassebaum
State Office

4200 Somerset Street

Suite 152

Prairie Village, KS 66208
(913) 648-3103

Congressman Pat Roberts
District Office

P.O. Box 1334

Salina, KS 67402-1334
(913) 825-5409

State Senator Janice Lee
State Capitol

Room 402-S

300 SW 10th Street
Topeka, KS 66612
(913) 296-7366

Councilman Kent Kalivoda
P.O. Box 85 ‘
Agenda, KS 66930

(913) 732-6469

Councilman Dale Kopsa
P.O. Box 103

Agenda, KS 66930
(913) 732-6560
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Councilman Ed Junek
P.O. Box 101
Agenda, KS 66930
(913) 732-6622

Alma Schulz, City Clerk

P.O. Box 36

Agenda, KS 66930

(913) 732-6678 (Agenda Cafe)

Donald “Bud” Anderson, City Manager
P.O. Box 66

Agenda, KS 66930

(913) 732-6543

4.5.4 Federal Officials

Robert Stephenson, Deputy Director

Conservation and Environmental Protection
Division, Farm Service Agency

Commodity Credit Corporation

U.S. Department of Agriculture

Room 4714, South Agriculture Building

P.O. Box 2415

Washington, DC 20013

(202) 720-5295

Victor Lyke

U.S. Environmental Protection Agency
726 Minnesota Avenue

Kansas City, Kansas 66101

(913) 551-7256

49

Councilman Terry Cherney
P.O. Box 33

Agenda, KS 66930

(913) 732-6642

Paula Cherney, City Treasurer
P.O. Box 33 _
Agenda, KS 66930

Michael Linsenbigler

Conservation and Environmental Protection
Division, Farm Service Agency

U.S. Department of Agriculture

Room 4709, South Agriculture Building

P.O. Box 2415

Washington, DC 20013

(202) 690-0224

Ralph Langemeier, Chief

Drinking Water Branch

U.S. Environmental Protection Agency
Region VII

726 Minnesota Avenue

Kansas City, Kansas 66101

(913) 551-7440
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4.5.5 State Officials

Susan Stover, Environmental Geologist
Bureau of Environmental Remediation

Kansas Department of Health and Environment
Forbes Field, Building 740

Topeka, KS 66620

(913) 296-5531

4.5.6 Citizens and Other Interested Parties

Shirley Strnad
United Grain, Inc.
P.O. Box 507
Belleville, KS 66935
(913) 527-5013

4-10

Jarold Boettcher

Boettcher Enterprises, Inc.
118 West Court Street
Beloit, KS 67420

(913) 738-5781
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5 Phase |l Technical Work Plan

This section discusses the primary objectives of the initial phase of Argonne’s ESC
investigation at Agenda, Kansas. Procedures governing activities, such as drilling, sampling, and
sample analysis, that will be applied to achieve these objectives are described in the Master Work
Plan (Argonne 1994).

5.1 Determination of the Detailed Stratigraphic Sequence

One continuously cored, mud rotary borehole will be drilled to obtain additional
stratigraphic control for the investigation. This borehole will be drilled through the deep-aquifer
sandstone into the underlying shale. An approximate location for this borehole is shown in
Figure 5.1. Mud rotary drilling procedures are described in the Master Work Plan (Argonne
1994). The core from this borehole will be examined to confirm the stratigraphic sequence and
obtain detailed lithologic and structural information on the individual stratigraphic units. Core
descriptions will be made in accordance with quality assurance/quality control procedures outlined
in the Master Work Plan (Argonne 1994). Representative samples of the lithologies will be
selected from the core and analyzed for grain size to obtain estimates of hydraulic properties. Direct
measurements of permeability may also be made on well-cemented samples of shale, mudstone,
siltstone, and sandstone. This information will be used in conjunction with aquifer gradients,
calculated from water level measurements, to estimate rates of flow and contaminant transport in
the aquifers. The stratigraphic sequence in the core will also be used to calibrate wire line resistivity
and natural gamma logs and, in the unconsolidated portion of the stratigraphic section, electronic
cone penetrometer (ECPT) mechanical and resistivity logs. Results of these calibrations will be
used in conjunction with the existing data to correlate the various stratigraphic units throughout the

area of investigation.

5.2 Determination of the Direction of Groundwater Flow

The linear alignment of the KDHE monitoring wells does not allow accurate determination
of the pattern of groundwater flow in the aquifers. To determine the pattern of flow in the shallow
aquifer, temporary piezometers will be installed by using Argonne’s ECPT truck. Potential
locations for the piezometers are shown in Figure 5.1. To establish the direction of flow in the

deeper aquifer, a temporary well will be installed at the location of the continuously cored
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borehole, which will be offset from the line of KDHE monitoring wells (Figure 5.1). Additional
temporary wells may be installed during subsequent phases of the investigation if they are needed
to complete characterization and to provide control for modeling and aquifer testing in conjunction
with a possible feasibility study of the site. Temporary wells and piezometers will be installed and
developed in accordance with procedures described in the Master Work Plan (Argonne 1994).
Aboveground completions will be used on all piezometers and temporary wells, except where they
will pose a hazard to vehicular traffic, or where a flush mount is specifically requested by a

landowner.

5.3 Groundwater Sampling and Delineation of Groundwater Contamination

A suite of groundwater samples will be collected to quantify groundwater chemistry and
contaminant concentration within the aquifers. Samples will be analyzed for carbon tetrachloride, -
chloroform, and a variety of other chemical and physical characteristics, as described in the Master
Work Plan (Argonne 1994). Samples will be obtained from the two PWS wells, the six KDHE
monitoring wells, the nearby domestic wells, and the temporary wells. Additional samples of
shallow-aquifer groundwater will be obtained by using Argonne’s ECPT truck. Approximate
locations for these samples are shown on Figure 5.1. The deep aquifer may also be sampled
during drilling of the continuously cored borehole by collecting HydroPunch® samples at selected
intervals. Results of groundwater analyses will be used to map the distribution of contaminants in
the aquifers, to establish their chemical characteristics, and to identify areas where shallow-aquifer
water may be entering the deeper aquifer. Groundwater sampling will be conducted in accordance
with procedures described in the Master Work Plan (Argonne 1994). Analyses will be performed -
off-site at an EPA-approved Contract Laboratory Program (CLP) laboratory. |

5.4 Surface Water Sampling

The former CCC/USDA site is situated southeast of a small tributary to the ephemeral
stream that drains the western portion of the city (USGS 1965). Surface water drainage from the
site flows north to this tributary, the base of which is approximately 20 ft below the elevation of
the site. During wet periods, this tributary may carry surface water runoff from the site and may
also receive base flow from seeps along its banks. If surface water is present during the field
program, samples will be collected and analyzed for carbon tetrachloride and chloroform to
determine whether surface water is being contaminated by runoff from the site or by in-flowing

contaminated groundwater. Surface water sampling will be performed by using procedures
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outlined in the Master Work Plan (Argonne 1994). Analyses will be performed off-site at an EPA-
approved CLP laboratory.

5.5 Soil and Vegetation Sampling

Soils and vegetation at the former CCC/USDA site (Figure 5.1) will be sampled to obtain
information on the distribution and behavior of contaminants in near-surface soils. Preliminary soil
and soil gas sampling performed during the CI did not detect any carbon tetrachloride
contamination in the near-surface soils at the former CCC/USDA site or elsewhere (PRC 1994c).
Additional near-surface soil sampling and vegetation sampling for carbon tetrachloride and
chloroform will be performed to corroborate this finding of the CI and to allow a risk analysis of
the surface soils to be calculated. Figure 5.2 shows the locations of the wooden storage buildings
and the steel bins at the site in 1962 (USDA 1962), when the site was an active CCC/USDA
facility. Targeted sampling will be performed at and around the locations of the existing bins and
buildings and at the former locations of buildings as shown in Figure 5.2. Both soil and
vegetation sampling will be performed. The specific locations and sample types will be determined
in the field on the basis of the on-site conditions at time of sampling. Vegetation sampling may
include leaf, stem, seed, rbot, and/or trunk samples; soil samples will be collected from each
lithologic material within the first 2-3 ft BGL. Sampling of deeper soil horizons may be performed
during subsequent phases of the investigation, depending on the results of the Phase I
groundwater and surface soil analyses. The detailed procedures governing soil and vegetation
sampling and analysis are presented in the Master Work Plan (Argonne 1994). Soil analyses will
be performed off-site at an EPA-approved CLP laboratory. Vegetation samples will be analyzed at
the Hazardous Waste Research and Information Center in Champaign, Illinois.

5.6 Determination of Vertical Resistivity and Gamma Emissivity Profiles

Vertical resistivity and gamma emissivity profiles will be determined from the surface to
total depth (through both aquifers) by wire line logging of the temporary well and the three deep
KDHE monitoring wells. Induction logs and natural gamma logs will be run by following the
procedures outlined in the Master Work Plan (Argonne 1994). Logs will be compared to known
lithology from the core and sample descriptions from previous investigations to identify
geophysical characteristics that will help in mapping the stratigraphy throughout the area of

investigation.
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6 Health and Safety Information for Agenda

The general health and safety plan for the Agenda site is described in Section 3 of the
Master Work Plan (Argonne 1994). The general plan addresses all anticipated safety issues for the
investigation at Agenda. Specific emergency information for use at the Agenda site is detailed
below. The emergency route to the Republic County Hospital in Belleville, Kansas, is shown in
Figure 6.1. In addition, the Cloud County Health Center in Concordia is available as an alternate
emergency hospital (see Figure 6.2). Emergency 911 calls, including police and fire calls, from
Agenda will initiate only a Belleville response. However, the Belleville and Concordia emergency
facilities are approximately the same road distance from Agenda. Other emergency information,
including the list of emergency telephone numbers, is given in Table 6.1. A list of Argonne project

personnel responsible for activities at the site is presented in Table 6.2.
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Directions from Agenda, Kansas, to Republic County Hospital
(2420 G Street, Belleville)

* Follow Main Street or East Railroad Street north (0.2 mi) to Kansas
Highway 148.
Follow Kansas Highway 148 west (13 mi) to U.S. Highway 81.
Follow U.S. Highway 81 north (9 mi) to the first road (unnamed) north of
U.S. Highway 36.

* Follow the hospital road (unnamed) east (0.2 mi) to G Street and the
Republic County Hospital.

* Emergency Room is on the west end of the hospital building.

/ 23rd Street | Belleville, KS

Republic County Hospital
> 2420 G Street
V) (913) 527-2254

{unnamed)
.2 mile

Not To Scale

S
9 miles

Agenda, KS

’ 13 miles

East Railroad Street
0.2 mile
Main Street
0.2 mile

Former

CCC
Site
4th Street

FIGURE 6.1 Emergency Route from Agenda to Republic County Hospital, Belleville,
Kansas
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TABLE 6.1 Emergency Information for Agenda Expedited Site

Characterization2

Telephone
Resource Number Name
At the Site
Ambulance 911 or Republic County Service
(913) 527-5655 Belleville, Kansas

Medical careb

Medical careP

Fire

Industrial hygiene

Safety
Environmental concerns

Security
In the Local Area

Ambulance

Hospitalb

Hospital®

Fire

Police

Poison control

(913) 527-2254

(913) 243-1234

911 or
(913)

(708)
(708)

732-6555
252-3310
252-2885

(708) 252-4852

(708) 252-5731

911 or
(913) 527-5655

(913) 527-2254

(913) 243-1234

911 or
(913) 732-6555

(913) 527-5655

(800) 332-6633

Republic County Hospital
2420 G Street
Belleville, Kansas

Cloud County Health Center
(Formerly St. Joseph Hospital)
1100 Highland Drive
Concordia, Kansas

Emergency response

Argonne-Industrial Hygiene

ER Division® Safety Officer
(Monte Brandner)

ER Division Regulatory Supervisor
(Ron Kolpa)

Argonne-Operations Security

Republic County Services
Belleville, Kansas

Republic County Hospital
2420 G Street
Belleville, Kansas

Cloud County Health Center
(Formerly St. Joseph Hospital)
1100 Highland Drive
Concordia, Kansas

Belleville, Fire Department,
Belleville, Kansas

Republic County Law Enforcement
Belleville, Kansas

Kansas City, Kansas

@ Post this table in the field operations base.

b Routes to the hospitals are in Figures 6.1 and 6.2.

¢ ER Division is the Environmental Research Division at Argonne.
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TABLE 6.2 Information for Expedited Site Characterization Team at Agenda

6-5

Permanent Field Field
Position Name Telephone No. Address®  Telephone No.2

Project manager J. Burton (708) 252-8795 TBD TBD
Field team leader J. Walker (708) 252-6803 TBD TBD
Health and safety M. Krokosz (708) 252-5027 TBD TBD
coordinators B. Nashold (708) 252-7698 TBD TBD
Team members J. Alvarado (708) 252-5267 TBD TBD
S. Armstrong (708) 252-1251 TBD TBD

S. Cook (708) 252-9513 TBD TBD

C. Dennis (708) 252-5999 TBD TBD

J. Hansen (708) 252-4938 TBD TBD

G. Hildebrandt (708) 252-4991 TBD TBD

M. Krokosz (708) 252-5027 TBD TBD

T. Meyer (708) 252-5781 TBD TBD

B. Nashold (708) 252-7698 TBD TBD

C. Rose (708) 252-3499 TBD TBD

C. Rosignolo (708) 252-8589 TBD TBD

W. Saunders (708) 252 3205 TBD TBD

B. Sedivy (708) 252-6575 TBD TBD

G. Young (708) 252-1567 TBD TBD

Subcontractors

Layne-Western, Inc.,

Wichita, Kansas

Applied Research Associates,

Utica, Nebraska

Sequoyah, Inc.,
Lincoln, Nebraska

(316) 264-5365

(402) 534-2301
(402) 363-1537
(ECPT Truck)

(402) 467-2996
(402) 432-3124

2 Locations and telephone numbers for team members are to be determined (TBD) before field sampling

begins.
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7 Field Schedule

The field program has been tentatively scheduled to begin on April 15, 1996, subject to
| obtaining access agreements from landowners. Field operations are expected to require
approximately three weeks to complete. Community relations activities will be scheduled
commensurate with field activities, as described in Section 4 of this report.
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Appendix A:

Lithologic and Geophysical Logs for PWS Wells, Irrigation Wells,
Monitoring Wells, and KGS Test Holes
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Kansas Geological Survey

Soil Boring ID:

KGS R1

Log Type: _Soll Boring

Project: DAKOTA

Ground

Elevation: 1506 Total Depth: 512

Driller:
Company: -—-

Date: 9/89 Plot Date: 2/02/96 Geologist: Wade Rig: Mud Rotary
Elev.
(feet) LITHOLOGY
1500— _:_: Limestone: (Greenhom formation)
1490— :::.'-'_"
1480— 5
1470— B
1480— oI
1450— £ :
= ﬁ Shale: (Graneros formation) -
1440~ | Bentonite
oo EEY] S

d

AN

Sandstone

Sitstone

Shale and Sandstone

Sandstone

Sittstone: (Dakota formation, Fluvial assemblage)

Shale

Sandstone

A-2




Agenda ESC Phase I Work Plan
Version 00, 02/26/96

KGSR1,p.2
Elev, {ft) _ LITHOLOGY :
1270— Shale
1260—
1250—
1240— |
1230—
- Siltstone
1220—
1210— Shale
1200— :
- \ Silistone
1190— Sandstone
1180— |__Siltstone
_ Shale
1170—
1160— Slitstone
"~ B\ sandstono
1150— "
1140— Siltstone
1130 § Sandstone
120- §
1110- [
1100— [
- Sandstone: (Kiowa formation)
1090— F
1080— [
1070— F Sandstone
1060— F
- Sandstone
1050— §
- Sandstone
1040— }-
1030— k&
1020— £
1010— £ Sarndstone
= |__Shale and Sandstone
1000— Shale: (Wetlington formation)
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Depth ?:ml':’ Lithology/grain size Comments | Depositional | Formation/ -
(f) ], a® mlf IvE s [m environment|  System
Shell Shallow |GRANEROS
fragments Sea SHALE
Plant
100 fragments Distal Bar
Bioturbated Deltaic
' Large roots . .. |Assem-
140 below lignite | Inter-distrib, blage
Bay
£ P lamnts Distrib. channel
180 ragme Levee
Grey with
red mottles, Flood D
slickensides Plain A
220 = K
AR Levee o )
T
Grey with A
260 red mottles,
' slickensides I-;llc;c;g Fluvial | F
_____ = Assem-{ O
EEE blage | R
300 E IXi
?_ ﬁ:::;::u River channel 'II'
; Flood
340 Grey with : )
red mottles, Plain N
slickensides
Horizontal
380 Py
Iammanons.) River channelh
Cross-bedded
Fine laminations i
420 inclined 20 deg. Distal bar
(slumping?)  {Distrib. mouth
Ripple-laminated bar KIOWA
Bioturbated Distal b
460 — A ORMATION
Cross-bedded i
Siltstone C’{xla?]ﬁel
- i I
500 ey cm";‘u?fagfn'fnu WELLINGTON
E Hard shelly shale Sea FORMATION
LEGEND i+ sandstone =Z] siltstone ES shale
interlaminated I licnite conglomerate
shale and sandstone Ed limestone bentonite
Log of test hole R1 (T4S, R4W, Section 24DD), showing lithologies and interpretations of

depositional environments. Lithologic types are from the core description. The grain size
scale ranges from mud on the right to medium-grained sand on the left. Land surface elevation

is 1,506 ft.
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Kansas Geological Survey

Log Type: _Soll Boring

Soll Boring ID: KGS R5

Ground Drifler: -
Project: DAKOTA Elevation: 1546 Total Depth: 470 Company: ---
Date: 4/90 Plot Date:  2/02/96 Geologist: Wade Rig: Mud Rotary
Elev.
(feot) LITHOLOGY
1540__ Limestone: (Gresnhomn formation)
1530— § Bentonite A
- Shale: (Graneros formation)
1520—
1510—
1500—
- Bentonite P
Shale
1480— 3___—._ Shale and Sandstone: (Dakota formation, Deltaic assemblage) P
- nny|  Sandstone
B
1470~ (57
1460— RS
_es
1450— |=Z|| Shale and Sandstone
ER L
1440— =] Sandstone
1430— ; ; Shale and Sandstone
1420— (R %
" |=%|| Shale and Sandstone
1410— |==
1400— 5.5
- h=all Sandstone
1390— (¥
B ot
1380— P
_ [z
1870— No Recovery: (Dakota fromation, Fluvial assemblage)
1360—
oI Sandstone /
Shale
- . \ Sandstone J/
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:
[k}

¥
|

T
L]

-
=
©
=]

|

T
4

bk

LITHOLOGY

KGS R5, p.2
/]

Shale

e \Slllslone

Sandstone

Shale

N Sandstone

Siltstone

Sandstone

Shale and Sandstone: (Kiowa formation)

Sandstone

Shale and Sandstone

Sandstqne

Shale

Sandstone

Shale: (Wellington formation)
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Depth| Gamma  |Lithology/grain siz Comments | Depositional | Formation/
(ft)| raylog |p [ £ va [s [m environment System
Light grey GREENHORN
Light blue bentonit Sea LIMESTONE
== Calcareous
40 = Shallow |GRANEROS
= Slighty sea SHALE
j = IR Distal Bar
lithified mouth bar
Inter- Deltaic
distributary ]Assem-
120 bay fill blage
-l { Plant fragments Abandoned D
Poor] distrib, channel A
oorly Distribut
160 lithified hannel” 5
No sample | Abandoned T
recovery channel ? A
200 AR AR F
0
R
240 Light and dark|  Fo0q M
grey with plain T
red mottles Fluvial | |
Assem-|
280 blage | N
N River channel '
Z Light and dark
320 grey with Flp?::l
red mottles
Pyrite
360 Plant River
fragments channel
400 —="—
Calcite Distal KIOWA
cement bar FORMATION|
Dark grey
440 Plant fragments
Blue- WELLINGTON
hae Sea FORMATION

Log of test hole RS (T4S, R2W, Section 12CDC), showing lithologies and interpretations of
depositional environments. Lithologic types are from sample descriptions. The grain size
scale ranges from mud on the right to medium-grained sand on the left. Symbols for
lithologies are explained on the log for test hole R1. Land surface elevation is 1,546 ft.
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Soll Boring ID: KGS W4

Kansas Geological Survey Log Type: _Soll Boring

Ground Dritler: -
Project: DAKOTA Elevation: 1588 Total Depth: 430 Company: -----
Date:  4/90 Plot Date:  2/02/96 Geologist: Wade Rig: Mud Rotary
Elev.
(feet) LITHOLOGY
7 No Recovery
1580
1 Limestone: (Greenhorn formation)
1570
g Shale: (Graneros formation)
1560
1550
9 . Shale and Sandstone y
1540 Sandstone: (Dakota formation, Deltaic assemblage)
1530 Shale .
1520 \ Sandstone /
4 Shale and Sandstone
1510 F = N g\
\Sandstone /
1500 & \Shale and Sandstone /1
1 Sandstone
1490
1480

Siltstone: (Dakota formation, Fiuvial assemblage)

Shale

4 =31 Siltstone

\Sandstone A

Shale

Sandstone
(S S

Shale

Sandstone

Shale
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LITHOLOGY

KGS W 4, p.2

(Shale)

Sandstone

Shale and Sandstone

Sandstone

Shale: (Wellington formation)

Limestone
ye
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epthl Gamma  |Lithology/grain size Comments | Depositional Formation/
(ft) | mylog "uTF [vi[s [m environment|  System

{E Yellow . ﬁe_a_ GREENHORN LIMESTONE]
Dark GRANEROS
40 grey | Shallow sea ‘ SHALE
Distal bar
Well ceme?ted Inter-distb, Deltaic
"ledge Assem-
80 bay fill |7y
Light grey, Distrib e
? carbonaceous, channe.l
- and muddy :
120 ?- =y Greywith Pgﬁa?g
@ red mottles Abandoned
ek o river channel
=JLight and dark{  Flood D
160 = grey with plain A
= red mottles L Tevee | K
e 1y B PV R 0
= Flf‘?d T
= plain
200 <] Pyrite Levee A
' Flood Fluvial | F
240 plain Assem-| O
—_— blage | R
— M
A
- 280 3 T
; Poorly River é
% lithified channel N
320 E
360 = . No recovery
. River
Medium sand
grainsize is channel
400 ($— estimated
} Blue shale Sea WELLINGTON
Verv hard FORMATION

Log of test hole W4 (T4S, R1E, Section 10BBB), showing lithologies and interpretations of
depositional environments. Lithologic types are from sample descriptions. The grain size
scale ranges from mud on the right to medium-grained sand on the left. Symbols for the
lithologies are explained on the log for test hole R1. Land surface elevation is 1,588 ft.
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p”c Borahola No. Wall No -5
i | Site/ Substta ﬂg enda w3
PRC Environmental Management, Inc. Well Parmit No.

MONITORING WELL INSTALLATION RECORD | recorded By Tom Wiheyn
. Date Well Installation Completed 6f21

MEASURING POINT
B roeorvwascasng (] caouno surFace
D roroF .
PROTECTIVE CASIG §————— LOCKABLE COVER
HEIGHT/DEPTH OF PROTECTIVE G VENTED CAP (WATERTIGHT CAP FOR FLUSHMOUNT)
. a80vE Grousn O seLow croumo MA | E_\l
HEIGHT/DEPTH OF WELL CASING "
F ABOVE GRouND O nowmmj d"ﬂ' -
GROUND SURFACE ELEVATION . 2; ----- =] GROUND SURFACE ELEVATION
_.____O DEPTH TO TOP OF GROUT TYPE OF PROTE'E]CTIVE CASING
sTERL
0O a=
SURFACE SEAL
Q wowswanevecaant & _N
O cowcrere O SHEcanror
INTERNAL SETTLEMENT
O woarEn accen

[— GROUT
(] GAOUT FORMULA (INDICATE QUANTITY OF EACH)
WATER OTHER

PREPARED M
Y NAME OF PRODUCT Env:up\v_q gleut

MANUFACTURED BY MIYe = Beany

OUANTITY USED (WEIGHT) 3%

TYPE OF CASING = CASING :
STAINLESS STEEL INSIDE bl 1 Y 4

0
CASING MANUFACTURED 8Y A/A
BENTONITE SEAL
raers chiph O swwrar
3 8 g SUEEVES E]l POWDERGRANULAR
" NOTUSED -
2 O pepm TOTOPOFBENTONITESEAL _________ ounrrisen AMA
— DEPTH TOTOP OF FINE SANDCOLLAR  ____ _ < FINE SAND COULAR (OPT\ONAL)
SIZE/TYPE A
..L_{Q DEPTH TO TOP OF FILTER PACK - FILTER PACK
q Yy : Oocuasze _ ___oomte—ro—__rr
DEPTHTO TOPOF SCREEN ~ _______ | swo, sze .2&=MC peppe S HO 4
FORMATION COULAPSE, DEPTH: — _TO —_ FT.
MATERIAL
QUANTITY USED METHOO INSTALLED
__‘Un_'.,_f__ O, mews
T Pouren
GRAIN SIZE TESTS FOR FLTER PACK
s.,_l < O cowoucTeD; FoR REPOAT, REFER TO:
DEPTHTO BOTTOM OF SCREEN | Jg NOT CONDUCTED
— TYPE OF SCREEN
—— DEPTH TO BOTTOM OF CASING STANLESS STEEL SCHEDULE 40 PVC
SCHEDULE g0 PvC ——
_‘ﬂ DEFTH TO BOTTOM OF FILTER PACK o _rQ_

i‘joermroaonoaaomonmom N BACKFILL MATERIAL
—_— O camva. [ ROAMATION COUAPSE: MATERIAL:
0 senronrre
NOTES g swo Jg{ NE

o ot rone DIAMETER OF BOREHOLE ___ B, 25 1ucles

® Recard e kacton of & toot n
dechmal rot h nches Whie - Liain Office Fla  Yelow « Flold Ofice Fle Pk « Flokd Paracrned PI9-AGEOOY M1 DRW 101797
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PRC Environmental Management, Inc/ | Soil Boring ID: MW 1D
KDHE Log Type: Monitoring Well
. Ground Driler: -
Project: AGENDA Elevation: 1411.25 Total Depth: 143 chSLny: GSi
Date: 6/16/94 Plot Date:  1/29/96 Geologist:  Wiberg Rig: Mud Rotary
Elev.
(feet) LITHOLOGY
141
HEZ Clayey sitt
=
1400{F =
i p 4
39§ Sand
'3 Silty Sand
{E=N A
= Shale

kw7l Sandstone
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mr Boeshols No, WallNo.____1 =D
Site/ Subsite Agende Pwd
PRC Environmental Management, Inc. Woll Parmmit No.
MONITORING WELL INSTALLATION RECORD | Racorded By Tom\  wibery
MEASURING POINT -Date Well Installation Completed GJ St ! 44
ToP OFwelL CASNG ()  GAOUND SURFACE
q meos 0
PROTECTIVE CASING f———————— LOCKABLE COVER
HEIGHT/DEPTH OF PROTECTIVE CASING Y VENTED CAP (WATERTIGHT CA® FOR FLUSHMOUNT)
P as0ve crouno O sezow Grouno AR AT . c——
HEIGHT/DEPTH OF WELL CASING \

 asove crouno O seLow Gaouno R0 Fer -

GROUND SURFACE ELEVATION

ABOVE MEAN SEA LEVELIH0- & 7
0

T

DEPTH TO TOP OF GROUT

GROUNO SURFACE ELEVATION
sunveed R vss O mo

TYPE OF PROTECTIVE CASING

X s 0

0 s=

SURFACE SEAL

O cowcaere O Secmson
INTERNAL SETTLEMENT

O woaren s00en

GROUT

) GROUT FORMUA (INDICATE QUANTITY OF EACH)
CEMENT 8ENTONTE :
WATER OTHER

m PREPARED MOX
RAME OF PROOUCT __ENVItE plvg qfeuT
MANUFACTURED 8Y WYye~Ben
QUWITY USED WEIGHT) ___ | 3, Da.

TYPE OF CASING CASING DIAMETER;
0O stamacesssteer qonch
I3 scHEDULE soPve our:as
0O scHepussorc

(]
BENTONITE SEAL
g PELLEr CnipS 0O swear
i . S SUEVES - O rowoercraan
. NOTUSED
T.il DEPTHTO TOP OF BENTONMESEAL © ouANTY usen —Aoas
—— DEPTH TO TOP OF FINE SAND COULAR e FINE SAND COLLAR (OPTIO
126 sm—"!ﬁ:uﬁL_
DEPTH TO TOP OF FILTER PACK — ALTER PACK
-—_DEFTHTOTOP OF SCREEN ~  _________ B‘wosuf_ zn__:m.m.l_m Nn-.—
FORMATION COUAPSE, DEPTH: _._TO PR 4
MATERIAL
METHOD ALLED
QUANTITY USED .-, b A\?S D na‘lgsl’
B rouren
GRAIN SIZE TESTS FOR FILTER PACK
{ "-i 0 & O conouctep; For AePoAT, AeFER 1o
2 YDEPTH TO BOTTOM OF SCREEN ¥ ~vor compocTes
— OF SCREEN
= DEPTH TO BOTTOM OF CASING O e B screoue weve
Ci 0O schepwesorne [
—— DEPTH TO BOTTOM OF FILTER PACK sorsizE MANFACTLRED
SCREEN DULETER v NA
wsoe __ H-inch
OUTSIDE
Lﬂiepm TO BOTTOM OF BOREHOLE s BACKFILL MATERIAL
' l——-—-':-—q O, cave [ rosuanow cousrse: uarsaac:
BENTONITE
NOTES 0O swo O \'n\a 3
Scale:
: ﬁ-ous':-nmu. oot DIAMETER OF BOREHOLE q T4 lﬁJ
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Version 00, 02/26/96
mr Borahale No. WellNo.____2 =%
Sita/ Subsite Agends  Pws

PRC Environmental Managemant, Inc. Wel Prcrmit No. 7

MONITORING WELL INSTALLATION RECORD Recorded By Tom, WL
MEASURING POINT Date WellInstallation Completad &2 2 /at{
W rrorwacasve [ oaouno sureace *
O Peoracmve caswa

HEIGHT/OEPTH OF PROTECTNE CASING
00 Above GRouno O asLow GRouno MA F7 .
HEIGHT/DEPTH OF WELL CASING , 14

f———————— LOCKABLE COVER
Y e VENTED CAP WATERTIGHT AP FOR FLUSHMOUNT)

-

O ABOVE GROUND Y 8ELOW GROUND ¥~ | 9.

GROUND SURFACE ELEVATION 4,2‘4%‘--

ABOVE MEAN SEA LEVEL [T
O DEPTH TO TOP OF GROUT

GROUND SURFACE ELEVATION
svveres W s O o

TYPE OF PROTECTIVE CASING
K s O

Q szx=
SURFACE SEAL
O rowsiaanc caent i N &

O concrers

[ ATERNAL
MOATER ADOED
v GROUT
O GROUT FORMULA (NDICATE QUANTITY OF EACH)
BENTONITE

CEMENT
WATER .  OTHER

O STAMLESS STERYL
QO omier

_L{_):oepm TO TOP OF BENTONITE SEAL
——— DEPTH TO TOP OF FINE SAND COLLAR .

l_ﬁ. DEPTH TO TOP OF FILTER PACK

H Preraren ux

NAME OF PAOOUCT M_S_J_

MANUFACTURED 8Y
ouwnrvussamam
TYPE OF CASING CASING DIAMETER: N
ALY

BENTONITE SEAL

g'razzrs chips 0O sturar
D NOTUSED ‘O
------ QUANITY USED 1‘7‘&&4

FINE SAND COLLAR OFI"IONAL)
SIZETYPE ¢

FILTER PACK
Y GRAVEL SZE: e __ _Gm — rr
lDEPTHTOTOPOFSCREN _________ JZ.’WDSRE 200 perme e
O FORMATION COULAPSE, DEPTH: —__TO Fr
MATERIAL
QUANTITY USED METHOO INSTALLED
N b-\qs ] mewe
B rouren
GRAIN SIZE TESTS FOR FILTER PACK
5 q < 3 cownoucTED; For AEPOAT, REFER TO:
DEPTHTO BOTTOM OF SCREEN | NOT CONDUCTED
—— DEPTH TO BOTTOM OF CASING O s-r.efwssrm X scuone wrve

00 veemi 10 BoTTOM OF FILTER PACK

i—é OEPTH TO BOTTOM OF BOREHOLE

NOTES
® Scale: none
® Reccrd 0w kactan of a oot In
decimal, not n Inchea,

YWhite = biain Ofioe Fle  Yedow o Flok! Uric e Mis Prd » Fleld Pervarnel

O scwepuesore 3
MANUFACTURED
SCREEN DIAMETER sr

BACKFILL MATERIAL
O . caver O FOAMANON COUAPSE: MATERAL:

R /E ;mrmavn-s O Tt
\—————— DIAMETER OF BOREHOLE __ /2 iwcheg
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PRC Environmental Management, Inc./ | Soil BoringiD: ~ MW 2D
KDHE Log Type: Monitoring Well
. Ground Driller: -
Project: AGENDA Elevation: 1412.53 Total Depth: 145 Company: GSI
Date: 6/16/94 Plot Date:  1/29/96 Geologist: Wiberg Rig: Mud Rotary
Elev.
(feet) LITHOLOGY
1410 Clayey Silt
: Sand/silt/clay
1400 Clayey Silt
1390 Sand/silt/clay
1380
1370
136Q.]
b Sand
1350 Shale
134Q
1330
1 =
l>~{| Sandstone
1320 [530
4
o
1310 B3
1 b
]
1300 N
9 P
1200 | 7]
9 p
1280 [on
1270 [
s

\ Shale /
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rnc

PRC Environmenta! Management, Inc.

MONITORING WELL INSTALLATION RECORD

M RING POINT
TOP OF WELL CASING  [T] GROUND SURFACE
D rorcF D ————
PROTECTIVE CASING

HEIGHT/DEPTH OF PROTECTNE CASING Y

A-26
Bovehole No. Well No 2-0
Sita/ Subsita @ endg Dw5S
Well Parmit No.
Recorded By Ton  \ibpera
Data Well Installation Complated __4’:[@’@_";_

(————————— LOCKABLE COVER

———————— VENTED CAP (WATERTIGHT CAP FOR FUJSHMOUNT)

Q Asove Grouno 0 saeow crouno A/ FT
HEIGHT/DEPTH OF WELL CASING o 17/

u} mveanouo?.aammm

GROUND SURFACE ELEVATION , "hJ" S3--——-
- ABOVE MEAN SEA LEVEL {77

__Q_DEFD-ITOTOPOFGROUT

Q vEs AT
O:rAmmstm

X
.\ADE’THTOTOPOFBENTONH’ES&L
——— DEPTH TO TOP OF FINE SAND COLLAR

GROUND SURFACE ELEVATION
sunverer M ves (J no

OF PROTECTIVE CASING
STEEL a

NA

CHECXED FOR
SETTLEMENT

SURFACE SEAL
1 Now-sHRmanG caent T
Q concae w
D INTERNAL

MOATER ADOED
GROUT
O GROUT FORMULA (INDICATE QUANTITY OF EACH)

WATER OTHER

PREPARED MIX
NAME OF PROOUCT E'“'\v’-'-?lvf\ 4"’“‘
MANUFACTURED BY __ WY O~ B d

QUANTITY USED (WEIGHT) ___63_&5__

TYPEOF CASING  CASING DIAMETER:

O stamesssTERL wswoe =in
SCHEDULE 40PVE  OUTSIDE,
SCHEDULE 80 FYC

D .

CASING MANUFACTURED 8Y

NA

BENTONITE SEAL
pgETs ¢ RIPS
SLEEVES

0O ~orusep €~
wmnrwsn‘\‘”“ig

€ FINESAND CouLAR gg'lomu

D sray
O rowoersrwvuLAR

ll.j DEPTH TO TOP OF FILTER PACK

SZETYPE
FILTER PACK

} 29 permi o ToP oF scREEn

mDEPTH TO BOTTOM OF SCREEN

—— DEPTH TO BOTTOM OF CASING
140 permH To 80TTOM OF FILTER PACK

LL‘_SDEPTH TO BOTTOM OF BOREHOLE

NOTES
® 3cale rone
® Record the racdon of & oot In

Secimal, rot Iy Inches. VWhike = Liain Oftce Fle

Yelow = Roid Ofice Fle Pk = Flekt Persarveel

0O crava, 9288 e DEPTH: e
ﬁsmasxzz wmﬂﬂmun

[0 FORMANION COLLAPSE, OEPTH: —_TO o FT.

MATERIAL
METHOO ALLED
wlmjﬁo\o«s\s O mal:sr
Tw
GRAIN SIZE TESTS FOR FILTER PACK
{3 CONDUCTED; FOR ACPORT, REFER TO:

94 ~orconoucteD

TYPE OF SCREEN
O stwmesssteaL ﬁsafewwrvc
O scveowssorve O

MANUFACTURED

\

BACKFILL MATERIAL
O crave (O FOAMANION COULAPSE: MATERIAL:

o sovToNTE
0O swo a \\h\‘}

DIAMETER OF BOREHOLE .___ T sexc bes
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V & (&

PRC Environmental Management, Inc.

MONITORING WELL INSTALLATION RECORD

MEASURING POINT
TOPOFWELL CASING (]  GROUND SURFACE
roeor O —
a PROTECTIVE CASING
HEIGHT/DEPTH OF PROTECTIVE CASING Y o

A-28
Borehola No. Wall No 3=-3
Site/ Subsita Brge Do, Pws
Well Permit No.
Recorded By Tom b eig
Date Wall installation Completed & { Zoiﬂ(ﬂ

@ AB0vE Ground O aa.ow Grouo VA rr
HEIGHT/DEPTH OF WELL CASING 2‘1117

Fmvsano(mc a.oWwGROUND = |

GROUND SURFACE ELEVATION | . §1§~~==7;
" ABOVE MEAN SEA LEVEL 1577

._O_. DEPTH TO TOP OF GROUT

Qvesar
O STAMNLESS STEEL

3‘\ = DEPTH TO TOP OF BENTONITE SEAL
— DEPTH TO TOP OF FINE SAND COLLAR

——————— LOCKABLE COVER

VENTED CAP (WATERTIGHT CAP FOR FLUSHMOUNT)

GROUND SURFACE ELEVATION
sveyer R ves [ wo

TYPE OF PROTECTIVE CASING

Rl ster a

O sux

SURFACE SEAL

O concrere g Swecaron
INTERNAL SETTLEMENT

O woarea acoep

[—— GROUT

O GROUT FORMULA INDICATE QUANTITY OF EACH) -
COMENT BENTONITE
WATER onEn

W PrePARED ux
nane or proouct Enviteplvg Ao T
MANUFACTURED 8Y Wo~§ .’\
OUANTITY USED (WEIGHT) a,
TYPEOF CASING  CASING QIAMETER:
O STAMESSSTER.  wsioe =)
L scHEDUEw0PYE  OuTSTDE
0O scwepucmrve

o

CASING MANUFACTURED 8Y

NMA

BENTONITESEN.ﬁ a
PeLLErS” cha sLuRAY
% SUEEVES ¢ O rowoercrwULAR
0O w~orusep -3
cumrrusep . Aloags

3.&. DEPTH TO TOP OF FILTER PACK

FINE SAND COLlﬁRc _S_OP\P?ﬁ

FILTER PACK

3R DEPTH TO TOP OF SCREEN

0owa s ____oone——m—.m

E‘smoszz Mmﬁﬁ.m%n
(O FoRMATION COULAPSE DEPTH: __TO ____ FT.
MATERIAL

OUANTITY USED METHOO INSTALLED
_____E_hm:)i_ O mee

X rouvren
GRAIN SIZE TESTS FOR FILTER PACK
0O conoucTeD; For AEPORT, AFER TO:

MmN

B_DEP’H-ITOBOTI’OMOFSCREEN

~—— DEPTH TO BOTTOM OF CASING
DEPTH TO BOTTOM OF FILTER PACK

E(_B.DEPTH TO BOTTOM OF BOREHOLE

NOTES
o Scale: rone
© Record the franton of a loot n
dacimel, not In Inches.

Yhie » kain Ofice Fle

\ =

Yobow o« Fnid Ofice Fle Pk « Flekd Personned

NOT CONOUCTED

TYPE OF SCREEN

3 stamacsssterr Kscutou.sconc
O screowesore O
SLoTSIZE MANUFACTURED

nooe Llirach
wsoE A ova
CUTSDE

BACKFILL MATERIAL

8 crave - [ roAMAnow couapse: maTERAL:
BENTONITE

DIAMETER OF BOREHOLE __ e 28 1ar Les

929-ALLOC uwu Drfw 1w
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PRC Environmental Management, Inc./ Soil Boring ID: MW 3D
KDHE Log Type: Monitoring Well
Ground Driller: R
Project: AGENDA Elevation:  1396.78 Total Depth: 120 c;m‘:)rany: Gsl
Date: 6/17/94 Plot Date: 2/02/96 Geologist: Wiberg Rig: Mud Rotary
Elev.
(feet) LITHOLOGY
1= Clayey silt
1390 & =
1380 |= =
1370 2 =
13604 =
1350—{ |=.™|| silty Sand ,
M. 1
1 Shale
1340—
1330
h=x-|  Sandstone
1320 hincH
T
1310~ [nes
T e
1300 homis
1290 pinin
T ]
1280 FE5| Shale
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M‘ " Borahole No. Wall No 2-D
Site/ Subsite Agende. P>
PRC Environmantal Management, Inc. Well Paemit No.

MONITORING WELL INSTALLATION RECORD | Recorded By Tom W lheva
Date Wil Instaflation Complsted __& ! 30!4{]‘

MEASURING POINT
/‘g roporweLL CASNG (] GAOUND SURFACE
O roeoe 0 —m7—78m71—
, PROTECTIVE CASNG g LOCKASLECOVER
HEIGHT/DEPTH OF PROTECTIVE CASING (rere——————  VENTED CAP (WATERTIGHT CAP FOR FUJSHMOUNT)

X{ apove Gaounn 0 seowGaoumo M4 FT .

HEIGHT/DEPTH OF WELL CASING 2 ‘E“-’
[ as0ve GROWNO O BELOW GROUND 2 ” FT

GROUND SURFACE ELEVATION
swween K rves O o

OF PROTECTIVE CASING
STERL o _

GROUND SURFACE ELEVATION | 1,7 §=~~"777
" ABOVE MEAN SEA LEVEL I3707Fr

._.___Q.. DEPTH TO TOP OF GROUT

Q az=

SURFACE SEAL

0O Now-sramianG cesent KT NPI

O conerete g oEcErn
INTERNAL SETTLEMENT

WATR — ___ OMeR

M PREPAFED MIX
NAME OF PROOUCT E’“’“'-‘D‘\’ﬁ g teut”
MAMUEACTURED BY ___WYo = e A

QUANTITY UISED (WEIGHT)
TYPE OF CASING - CASING DIAMETER:
O stamncss sTERL INSIDE -

BENTONITE SEAL
A Peluefs chif$ O swesr |
- seevss a |
q(, O woruseo |
10 DEPTHTOTOP OF BENTONITESEAL CUANITY USED 1\»45 ;
- DEPTH TO TOP OF FINE SAND COLLAR e FINE SAND co%m (opglg_tgu
‘\6\ DEPTH TO TOP OF FILTER PACK — FILTER PACK
[T A —_—T0 — fT.
__\_O_%EP'mTOTOPOFSCREN _________ SAND, SUE: .J.oa'ml.imﬁﬂ.rr
FORMATION COUAPSE, DEPTH: e TO . FT.
MATERIAL
QUANTITY USED METHOO INSTALLED
1 ‘o«qf Q meus
X rourco |
GRAIN SIZE TESTS FOR FILTER PACK |
< 0 CONDUCTED: FOR REPORT. REFER T: |
WHoermitosorromorscreey. | & woT ConouCTED |
| TYPE OF SCREEN
——DEPTHTO BOTTOM OF CASING =~ cwwmmewwme] ' O staaessster. KX scveouis orve
\ O scHeouEese 00— |
M S perm To BoTTOM OF FILTER PACK sorszE MANUFACTURED
scn&uouugrenm .14 |
OUTSIOE
Y20 permi o BoTTOM OF BOREHOLE N BACKFILL MATERIAL
e | D_caver [O FORMANON COLLAPSE: MATERIAL:
ﬁm Y
~OTES Oswo 3 o]
oo — bty
. T koot s ot DIAMETER OF BOREHOLE i
daciral. not iy hches. Whi = bain Offics Fla  Yebow = Reid Offce Fla Pk « Fledd Parworved 999-AGEDGT MWA-1 DRW 10172

MW (Hay 1080
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City of Agenda

Soil Boring ID:
Log Type: Public Well

PWS 2

Project: AGENDA Ground

Elevation:

1416.17

Total Depth: 140

Driller: Daryl Cox
Company: Cox & Sons

Date: 10/25/83 Plot Date:

1/29/96

Goologist: ----

Efev.
(feet)

LITHOLOGY

A E | Topsoil

141l
& -- Clay

140047~

J R Sandstone

Clay

1320 | bv{| Sandstone
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VWAIDH WELL HELUHL FOIM VWD KbSA g2a-1212
J LOCATION OF WATER WEé Fraction Section Number Townsnip Number Range Number
Zounty: auziis W w W u NE Va T f} S R EwW
Jistance and direction from nearest town or city street address of well if located within city?
Lok 19, slock Lo i .me . .1 rar,
| WATER WELL OWNER: C'.Hn’ ot Aswd&,
IR#, Sl Address, Box # : .. . -..——' B et CIG Board of Agriculture, Diws»on of Water Resourc-
Sity, State, ZIP Code : Application Number: %
i ligCl;cTE»}NsEéé 1§| é&%&?N WITH __I DEPTH OF COMPLETED WELL. .. FHO .. [RERES ft. ELEVATION: .................-.°0
N Depth(s) Groundwater Encountered _ 1. . ..... ..........: 2 .. f®t3....
! 1 WELL'S STATIC WATER LEVEL . 3 ........ ft. below land surface measured on moidayiyr
- N:N I hll Pump'test data: Weli water was .. ... T ft.after ........... hours pumping
1 N Est. Yield . .- . .. gpm: Wellwaterwas ........... ft. after ........... hours pumping
LI ) ¥ Bore Hole Diameter. .. .29 . in 0. ............. ... foand.................. in. to
H I 1 WELL WATER TO BE USED AS: ‘&% Public water.stipply. 8 Air conditioning 11 Injection well
N . S:N i 'E - 1 Domestic 3 Feediot 6 Oil fieid water supply 9 Dewatering 12 Other (Specify below)
| ) 2 Imigation 4 Industriat 7 Lawn and garden only 10 Observation well — ............................
[} [] Was a chemlcallbacterlologlca] sample submitted to Department? Yes...-5%....No............; : If yes, mo.day:yr sample was s.
- S mitted 2771032 Water Waell Disinfected? Yes ‘7% No
I TYPE OF BLANK CASING USED: 5 Wrought iron 8 Concrete tife CASING JOINTS: Glued <= ... Clamped. .. ..
1 Steel i 3 AMP (SR) & Asbestos-Cement 9 Other (specity below) Welded.................
“EPVG . 4 ABS 7 Fiberglass ... Threaded. ...............
Yank casing diameter ......5.. . into.... 20, .. HoDR. ..., 0. . f.Dld..cooounnn.. into........ e n
Sasing height above land surface. .. s 213, 35 .. .n., weight. ....... B B s Ibs..ft. Wall thickness or gauge No. XZ33. ~..........
“YPE OF SCREEN OR PERFORATION MATERIAL: : L7 PVC - 10 Asbestos-cement
1 Steel - 3 Stainless steel 5 Fiberglass 8 RMP (SR) 11 Other (specify) .. ................
2 Brass 4 Galvanized steel 6 Concrete tile 9 ABS 12 None used (open hole)
3CREEN OR PERFORATION OPENINGS ARE: 5 Gauzed wrapped B Saw cut 11 None (open hole)
1 Continuous stot 3 Mil slot 8 Wire wrapped 9 Drilled holes
2 Louvered shutter 4 Key punched 7 Torch cut 10 Other (SPecify) . ..o ovvee e eeeeeaannnn. ..
3CREEN-PERFORATED INTERVALS:  From. ... 200 ......... fito..... L f.From................. A0, i b
From................. fto................. f.From................. fl.to .o t
GRAVEL PACK INTERVALS:  From... .24 ... ... .. .. tto....2H0. ... ... ft From................. 3 S £
From ft. to ft., From ft. to f
] GROUT MATERIAL:  3ccottNeat coment 2 Cement grout 3 Bentonite 2 e
Srout intervals:  From....%. ... ... fio...28, .. .. fl. From............ ft. to............ f. From............ ftto............ f
Nhat is the nearest source of possibie contamination: 10 Livestock pens 14 Abandoned water well
1 Septic tank 4 Lateral lines 7 Pit privy 11 Fuel storage 15 O wellGas well
=2 Sewer lines 5 Cess pool 8 Sewage lagoon 12 Fertilizer storage 16 Other (specify below)
3 Watertight sewer lines 6 Seepage pit 9 Feedyard 13 Insecticide storage  ..............00 i,
Jirection from weil? _=ast How teat? 95
FROM | _TO LITHOLOGIC LOG . FROM TO LITHOLOGIC LOG
< 5 topsoil
Lt 38 L /browa clay ..

=3 <5 [Zsandrock
<7 =5 ~/b-ue clay

S 21 | Aeandrock
L 70 blue clay
o 53 red claz

52 4,/ olus 2lay

180 b3 ~emignck
; o ™

I o
UED 4 D g
Bllprs, > <1863
s (] e ‘

1 CONTRACTOR'S OR 3 g I: This water well wasX¥%onstructed, (2) reconstructed, or (3) plugged under my jurisdiction and wa
ompleted on (mo/dayfyear) . <. WeEQE RO ... ... . and this record is true to the best of my knowledge and befief. Kansa
Vater Well Contractor's License No. ..239 .. ..., ....... This Water Well Record was completed on (mo/daylyr Octohe. SO 0 J
inder the business name of >aXyl Cox % Sons Inc. by (signature) /{? tr 4-/ f

NSTRUCTIONS: Use typewriter or ball point pen, PLEASE PRESS FIRMLY and PRINTdearty Pleas fill in blanks, underline g circie the correct answers. Send to;
hree copies to Kansas Department of Health and Environment, Division of Env Environment, Environmental Geology Section, Topeka, KS 66620. Send one to WATER WEL.
AWNER and retain one for your records.
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Version 00, 02/26/96 A-35
ILOCATION OF WATER WELL Fraction Section Number Township Number Range Number
ounty: F€e,im g - SYW w S SE u /£ T Y s R / _EW

- 7 4
listance and direction from nearest town or city? _;A)ﬂf' Street address of well if located within city?
V4 St Ty ]ﬁ)’sr 6&7{0.7

| WATER WELL OWNER: | /., Akpzi xos

IA#, St. Address, Box # : 3 -y e Board of Agriculture, Division of Water
Sity, State, ZIP Code : A 6 e D/ﬂl . # Nt < r3C ApplicationgNumber: aler Resoure
:_] DEPTH OF COMPLETED WELL. .. .. [.8.0. 1. 8ore Hole Diameter. . ... .. Tnt. . and . into...... L.
Vell Water to be used as: § Public water supply 8 Air conditioning 11 Injection weil
1 Domestic 3 Feediot 6 Ol field water supply 9 Dewatering 12 Other (Specify below)
2 Immigation 4 Industrial 7 Lawn and garden only 10 Observatonwelfl
Vell's static water level ........ <1 .. h below land surface measured on .............. 7/ / .amonth ... ... ...,
ump Test Data © Well water was. . ... 7 N ,(/'. Coftafter Ll hourspumping. . .........................
ist. Yield 501" gpm: Well water was i ft. after hours pumping
] TYPE OF BLANK CASING USED: S Wrought iron 8 Concrete tile Casing Joints: Glued . X .Clamped. ... ..
1 Stee! 3 RMP (SR) 6 Asbestos-Cement 9 Other (specify below) Welded.................
Ve 4 ABS 7 Fiberglass ... Threaded. ...............
slank casing dia .......... S0 e, /6O t.Da.... ... ... moto. . f.Dia............. in.to. .
Sasing height above fand surface. ... ............. /'2-. in, weight ........... SEREPEN = ibs.tt. Wail thickness or gauge No - - - -« .
YPE OF SCREEN OR PERFORATION MATERIAL: /4 1-PVC 10 Asbestos-cement
1 Stesl 3 Stainless stesl 5 Fiberglass 8 RMP (SR) 11 Other (specify) .. .................
2 Brass 4 Galvanized steel & Concrete tile 9 ABS 12 None used (open hole)
screen or Perforation Openings Are: . 5 Gauzed wrapped ;"B:Saw cut 11 None (open hole)
1 Continuous siot 3 Mill slot 6 Wire wrapped 9 Drilled holes
2 Louvered shutter 4 Key punched 7 Torch cut 10 Other (specify) ...........ccovuvuennnn...
icreen-Perforation Dia.........»f...in. to l..@n Dia ............. Nt ............. R.Dia ............. N I
icreen-Perforated Intervals:.  From.. .. ........ L60 o .. ... ... 780, Fom................... L T
From................... fto.. ..o ft.. From................... Roto.....cooiinaiaiL.,
sravel Pack Intervals: From.............. O ftw. .. ... ASE  n, From.. ... .. ............ [ T
Erom ft. to ft.. From ft. to
i| GROUT MATERIAL:  (3-Neat cement 2 Cement grout 3 Bentonite 4OtEr ...
routed Intervais: From.......... L.fto......... A % Fom ............. ft.to............ f.From............ Rt ..oooonn...
Yhat is the nearest source of possible contamination: 10 Fuel storage 14 Abandoned water wel!
1 Septic tank 4 Cess poot 7 Sewage lagoon 11 Fertilizer storage 15 Oil well/Gas well
2 Sewer iines 5 Seepage pit 8 Feed yard ; 12 Insecticide storage 16 Other (specify below)
3J Lateral lines § Pit privy vestock pens 13 Watertight sewer lines  ......................
Jsirection rom well.. ... A B How many feet . .......... AcL7E7. .2 Water Wel Disintected? Yes. X .. ... No ..........
Vas a chemicalbacteriological sample submitted to Department? Y88 ..............oooooo'oonn.. No)( If yes, date samp:
s submitted . ............. ... momh............... day............. year: Pump Installed? Yes................ No Xoooooiioniin,
' Yos: Pump Manufacturer's Rame. ... . .............cuviinennnnnn... Model No.................. HP . Volts..........
Jepthof Pumpintake ......... .0 ... .. ....coviuviinnnnii.. ft. "Pumps Capacity rated @t ... ............iitiiie e gal. mi-
A of pump: 1_Submersible 2 Turbine 3 Jet 4 Centrifugat 5 _Reciprocating & Other
i CONTRACTOR'S OR LANDOWNER'S CERTIFICATION: This water well was (X constructed, (2) reconstructed, or (3) pligged under my jurisdiction and w:
ompletedon.//.'.é...'./'r/’-j:f‘. ............. month........oooviiiinnnnn. éday ................. :ye(
ind this record is true 1o the best of my knowledge and belief. Kansas Water Well Contractor's Licenss No. . . . .. TG L
"his Water Well Record was completed 00 .. ................... A month. .. ... Lgay. .. ... L el Eyear under the busine
ame ol LEEY Lo Aalt  Sfril by (signature) /t/:: il 2%
l LOCATE WELL'S LOCATION|-_FROM | TO LITHOLOGIC LOG FAOM < to T LITHOLOGIC LOG
WITH AN “X" IN SECTION ~ 3 T FA Il 1 ¥n STZ~
BOX: 2 | ¢ B! en o -
) N P L4 91 Bewse. £eAy
I i ; (0 |\ el Soiny Sepe Crnw
S Ea e | NI AR SedCEoe s RECEFIVED
§wp—t L :5// : I?/,/ ie;p (éﬁyJ NELTY
T ! ! /= yal ) LUE CAY -n
’ "?’";?" thn | 13 Y Bzn Ceny ECT671980"
: " 12y | JS7200  Riur lepw _ .
e trite e | ST |1 NN Crng 1) Ere AVIES Divihon OF Envi-bivm ©
ZLEVATION: 1.2 1 18A3R Saunrercec : - had
Depin(s) Groundwater Encountered  1..........H%2......... #3......... ta......... ft {Use a second sheet if needed)

NSTRUCTIONS: Use typewriter or ball point pen, piease press firmly and PRINT clearty. Pleasa fill in blanks, underline or circle the correct answers. Send top threc
>opies to Kansasf Dampamnont of Health and Environment, Division of ironment, Water Well Contractors, Topeka, KS 66620. Send one to WATER WELL OWNER anc
:etain one for your s.
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b e et e rvsess o veds 1aic .
LOCATION OF WATER WELL: Fraction Secgon Number Townshin Number fAange Number
ounty: Republie E 4 W o, SWo T s I R W
istance and direction from nearest town or city street address of well if located within city?
1 1/2 Miles West of Agenda
WATER WELL OWNER: Steve Anderson
R#, St. Address, Box # : Rte 1 Board of Agriculture, Division of Water Resource
ity State, ZIP Code  :  Apenda, Kansas 66930 Application Number:
» . 1
LOCATE WELL'S LOCATION WiTHl4| DEPTH OF GOMPLETED WELL. 175, gt ELEVATION: L
N Depth(s) Groundwater Encountered 1. ..7f~........... 2 ... ..., b P TN 3
] ) WELL'S STATIC WATER LEVEL ... 701 .. 1. below land surface measured on mordayyr . 9=80-8L .
--N:N----h:E-- Pump test data: Well water was 17.5ft.aher1howspumpcn92° ....... gpm
{ 1 Est Yield ... 20 .. ?m: Wellwaterwas ........... ft.oafter ........... hours pumping ........... gprr
. ] i Bore Hole Diameter. . 8" ... in. 10....175%. ... .. .. . TR - N #t
w } ] WELL WATER TO BE USED AS: 5 Public water supply 8 Air conditioning 11 Injection well
oswooloo s .| | *LRomesic 3 Feedot 6 Ol field water supply 9 Dewatsring 12 Other (Specity below)
I P 2 irigation 4 industrial 7 Lawn and garden only 10 Observation well — .................coveuves...
L1 1 Was a chemicalbacteriological sample submitted to Department? Yes............ No..... X ..... i if yes, mo/dayfyr sample was sut
s mitted Water Weli Disinfectod? Yes X No
TYPE OF BLANK CASING USED: 5 Wrought iron 8 Concrete tile " CASING JOINTS: Glued . X . . . Clamped . ... . . .
1 Steel 3 RMP (SR) - 68 Asbestos-Cement 9 Other (specify below) Weided . . ... e eeberaas
L 2pvG 4 ABS JFoerglass L Threaded. ................
1ank casing diameter ... 9. ... ... nt..... 155! apa............. " ST T 10 .. 1
asing height above land surfacs. . . . . .. 2 in., weight .......... 3 Ibs.ft. Wall thickness or gauge No. .. %290
YPE OF SCREEN OR PERFORATION MATERIAL: - - X 7 pvc 10 Asbestos-cemant
1 Steel 3 Stainless steel 5 Fiberglass 8 RMP (SR) 11 Other (specily) . ... oovunevnnnnn...
2 Brass 4 Galvanized steel 6 Concrets tile 9 ABS 12 None used (open hole)
CREEN OR PERFORATION OPENINGS ARE: § Gauzsd wrapped X 8 Saw cut 11 None (open hole)
1 Continuous siot 3 MR slot 6 Wire wrapped 9 Drilled holes
2 Louvered shutter 4 Key punched 7 Torch cut 10 Other (SPECHy) .. ve e eneennnnnnn..
CREEN-PERFORATED INTERVALS:  From. ...... 155...... tw... .. 175 ... tFrom.......... e BotDeerininnrannannn, #
From. ....cocvivennnnn A <« T . Fom............c.... f.to....... et #
GRAVEL PACK INTERVALS: From.... 30 ... . . .. tw.... 75 .. ... L fo...... e, ft
\ ~__From ft. to tt., From ft. to . ft
GROUT MATERIAL: 1 Neat cement L2 comantgrout 3 Bentonite GOMOr .t
intervals: From.....0 ..., tw... 10 f, From............ fot.eenn... M, From.....oc..... R R t
i the nearest source of possible contamination:  NONE ' . 10 Livestock pens - 14 Abandoned water well
1 Septic tank 4 Latoral fines 7 Pit privy ; 11 Fuel storage 15 O weil/Gas well
2 Sewaer lines 5 Cess pool 8 Sewage lagoon 12 Fertilizer storage 16 Other (specify below)
3 Watertight sewer lines & Seepage pit 9 Feedyard 13 insecticide storage  .................... .
irection from weil? How fest?
FROM TO LITHOLOGIC LOG FROM o) LITHOLOGIC LOG
Q 170 j0O| Clay -
170 175 |23 Sandroek
1 180 (|9 Shale
ReECEIVED
DEC-1-8-984
—DIVISION-OF-ENVIHOr et ——————
QF - =~

coummonsonwoowng&gegr:ﬁcthmmmumW(a)m.a(a)mmwwmmm

mpletad on (mo/dayiyear) .. ..., S8PCe . P A TR and this record Is true to the best of my knowledge and befief. Kansas
Jater Well Contractor’s License No. ... 0L . . .+ This Water Well Flecord was completad on (mo/dayfyr) ..-..9:.1?.31 ..............
der the business name of _Cox-Beswick Trrigation Servies, Ine. : - (o

NSTRUCTIONS: Use typewriter or ball point pen, PLEASE PRESS FIRMLY and PRINT clearly. Pleasa filt in blanks, undertine o circle the correct afswers. Send tor
\m wmmxﬁmm&ummamwmmmmmmwewwsmxmKsseeeo.SendonewmeWEu
) n one for your records. - - .




Agenda ESC Phase I Work Plan
Version 00, 02/26/96 A-37

USE TYPEWRITER OR BALL
POINT PEN-PRESS FIRMLY,
PRINT CLEARLY,

WATER WELL RECORD . Kansas Department of Heaith and
KSA 820-1201-1215 EnvironmentDivisicn of Environment
(Water well Contractors)
Topeka, Kansas 66620

County Fractien Section number Township number Ronge number

-1 .
- [y
i SE .{E v SEwn /2 |1 & R . E@’
2. Distonce and direction fr t towl — 3. .
i e and direction from neares! n or city: 5 W l;'/-’ Owner of well: /_,L/V%-’_ ‘J[ & .,74/‘_/3
7 R.R. ossiraat: ’

Lgenaa City, state, zip cod': st oa. L reae 20
4. Locate with "X" in section below: 7 Sketch map: 6. Bore hole dia. —2—in. Completion date -

N v : Well deoth 1224 1. Y =r7 T
— Cable tool XRotary _ Driven _ Dug
— Hollow rod _ Jeted __ Bored __ Reverse rotary

1. Location of wall:

Straet oddrexs of well location if in city: \

8. Use: __ Domestic __ Public supply _. Industry
E . Irrigation _ Air conditioning _X Stock
e LWV — Oil Fiald water __ Other
9. Cating: Material a2 iHoigh': Above ot-balov. .
) Theoded ___ Welded Surfoce /3 _in.
§ RMP, | PVC X :Woighf = lbs. k.
e 1 Mile ot Dia- —Ein. to LLA fr. depth{Woll Thicknass: inchet or
5. Typs ond color of matesial From To |Dio.—in.to . ft. depthigogede, —cilt™ 7
10, Screen: ufacturer's nome

' A lrbon . Lo..o. '
/Zﬁu, 2/ + o Z/.ou abl 02815, .75 < A’m,. IS
oL Slotdyauze — L26"_ length R Z
dﬂdn—u/l/f/— A Cdy AR 5.,'L 92 %. and Jiiie g

< ft. ond fr.
GZ%, o) \ 9)’ 7ﬂ Grovel paek?_x_ Size range of mmwiulm

11, Stotic water level; mo./day/yr.
M 625 Zelf2 _4/D _#. below lond suface Date 4 =7 7= 7]

M/‘;’ 0 l Pz 4/ = P"'"PS"F:'"' b._L.Z.I “h:.'mmy _z_ao-P-"'-

M/ M F ﬂAw -7/ /75 ft. ofter hes. rJ.Y'.J- g.pom.

Estimated i yiald g.p.m.
4«4;./ M 7-3 /751 Z4F ] 13. Waree lunpl:ibmlnud: ’ mo./day/yr.
___ Yes No Dote
'%#- Ol //f 14, Well head completion:

. Pitlens odapter _L& Inches above grade
15. Wall grouted? _ X |

With:_X Neat cament ____ Bentonite _____ Concrete

Depth: From — L2 .10 L2 fr. l
16. N t source of poulble contomination:
f. -—%_ Direction el . T -Qt.._u/_é'

Wall disinfected upon comphhen‘l_&_ Yes I
17, Pump: _X Not instolled ”
M. r l' nome I
Mode! number Hp Volts
Length of drop pipe fr. capacity g.p.m.

Type:

e Submarsible — Turbine

—_— Jot — Reciprocating l
" (Use a second sheet if nesded) . Cenirifugal — Other

1B. Elevation: 19. Remarks: 20. Water well contractor's certificotion:
R EC E l V E D This well wes drilled under my jurisdiction and this repart
R is true to the best of my knowledge and belief. .
Topography: L= Lagirecd. Z&s
X MAY 29 1979 — 1 B e 0373
7
Lo

. Slope
Date L1

]
]
1
[}
—— |- Za
m
1
]

_Tg-_ ....g__

e T Milp |

v/ 2

—_—— —,

pu——— .

~ Vallay DIVISION-OF ENVIRONMENT
~OF "8G SEC. -

Forword the white, blua ond pink copies to the Department of Health and Environmant Form WWC-5

v, v/

Authorized representative

Mi.362y




Agenda ESC Phase I Work Plan

Version 00, 02/26/96 A-38
LOCATION OF WATER WELL: | Fraction 777 7T Section Number Township Number Rangs Number
unty:  Rzoublic 0729 1 W _w M NW v [ 20 T 4 s [ A

istance and direction from nearest town or city street address of well if located within city?
| soutn 1% wast Agandz, XS

WATER WELL OWNER: Pea Tenk 'DCV\K

R#, St. Address, Box # 2w.. 1 Board of Agriculture, Division of Water Resource
ity, State, ZIP Code H 3eay C5n2 Application Number:
LOCATE mIsEé.LC:?'é.SCATION wmﬁ nep-m OF COMPLETED WELL. ... ... T TR fl ELEVATION: ... ..ottt
Depth(s) Groundwater Encountered 1. ....... IR L & A .
: ' WELL'S STATIC WATER LEVEL ...5¢.. ... ft. below land surface measured on mo/dayfyr . . BELIDG e
o NW _x_ - NE-- Pump test data: Well water was ........... foatter ........... DOUrS puUmPIng - . ......... gpm
I ' Est. Yield ... 3.... gpm: Well water was ..... RN fafter ........... hours pumping ........... gpm
w 1 ] £ Bore Hole Diameter. . . .. Ho.o.into........ 50....... foand.................. T - #t
] 3 WELL WATER TO BE USED AS: § Public water supply 8 Air conditioning 11 Injection well
--s\'«v . --s's . 3 Feediot 6 Oif fleid water supply 9 Dewatering 12 Other (Specify below)
i ' 4 Industrial 7 Lawn and garden only 10 Observation well _................co.oooi.
] ] Was a chemical/bacterioiogical sample submitted to Department? Yes............ No........ 4.+ If yes, mo/day/yr sample was sut
S - mitted Water Well Disinfected? Yes < No
TYPE OF BLANK CASING USED: 5 Wrought iron ' 8 Concrete tile CASING JOINTS: Giued .. .{..Clamped......
1 Stesi 3 RMP (SR) 6 Asbestos-Cement 9 Other (specity below) Welded..................
@ 4 ABS 7 Fiborglass ... Threaded. ................
ank diameter ....5....... into....40...... f.Dia............. nto............¢t, Da............. into............. .
ashgholghtabovelandsudaeo ..... lz.......... In., weight......... Ibs./ft. Wall thickness or gauge No. . ....233........"
fPE OF SCREEN OR PERFORATION MATERIAL: ) 10 Asbestos-cement
1 Steel 3 Stainless steel § Fiberglass & HEP (SR) 11 Other (specify) . .. ............
2 Brass 4 Gaivanized steel 8 Concrate tile 9 ABS 2 None used (open hole)
CREEN OR PERFORATION OPENINGS ARE: § Gauzed wrapped 11 None (open hole)
1 Continuous siot 3 MiR siot 6 Wire wrapped 9 Dnillad =
2 Louvered shutter 4 Key punched 7 Torch cut 10 Other (specify) ..........o0ievnnnvinnnnn..
CREEN-PERFORATED INTERVALS:  From....... 40....... ftto...... 50......... foFrOm. .. o ft.
From, .....ooviiiio i 0., fHoFrom....ooan. .. L T f.
GRAVEL PACK INTERVALS:  From....... 20....... fLto...... 50......... fFrom................. flLto. oo ft.
i From i to ft., From # to ft.
GROUT MATERIAL: 1 Neat cement 2 Cement grout A Other ...
rout Intervals:  From....... O...ftw...... 2001, From.........>~ ... ft, From............ fto.........u.s ft.
‘hat Is the nearest source of possible contamination: 10 Livestock pens 14 Abandoned water well
1 Septic tank 4 Lateral fines 7 Pit privy " 11 Fuel storage 15 Ol wellGas weil
2 Sewer lines 5 Cess pool 8 Sewage lagoon 12 Fertilizer storage 18 Other (specify below)
3 Watertight sewer lines & Seopage pit 9 Feedyard 13 Insecticide storage  ...... SAM e
irection from well? How many feet? :
ROM TO LITHOLOGIC LOG FROM TO LITHOLOGIC LOG
o] 3 topsoil
3 123 Of -~ 2y
13 35 sandrock FR/A RN R
a3 Cf8) 23 3zndrock gravel U&;‘KE)LEU \'I P |
o)

CONTRACTOR'S OR LANDOWNER'S GERTIFICATION: This water well was {2) reconstructed, or (3) plugged under my jurisdiction and was
'mpletad on (mo/daylyear) . . . . ... £ R b=l J0....... +--+ e Gnd tis record Is true 10 the best of my knowiedge and beliel. Kansas
abrWﬂCOM(sLmeNo. PR3 ThanerallRoeordwnseomplelodon(mo/da Ceeeend 4>1n T

wder the business name of 3l by ture

I
INSTRUCTIONS: Use typewriter or ball pom pen. PLEASE PRESS FIRMLY and PRINT clearly. Please fil in bianks. underlin or circia e cormect answars. Seng top three copies to Kansas

Department of Health and Environment, Bureau of Water Protection, Topeka, Kansas 56620#320 Teiephone: 913-862-9360. Send one to WATER WELL OWNER and retain one for your
records.




Agenda ESC Phase I Work Plan

Version 00, 02/26/96 A-39
I-LOCATJON OF WATER WELL Fraction — , Section Number Township Number Range rsumber
Sounty: s e se g 1L SE v = w Auu 32 T Y s R/ w®

- . -
Jistance and direction from nearest town or city? 3 ﬁ -% W t" ‘\ Street address of well if located within city?
GEN DA —

2] WATER WELL OWNER: Hervan £} £F e

3R#, St. Address, Box # : - Board of Agricuilture, Division of W.

City, State, ZIP Code : ( OV ( & 54— ALAS ApplicaﬁongNumt;"w: ° eler Resour
3l DEPTH OF COMPLETED WELL. .. /55.(J . . .f. Bore Hole Diameter. . . ... ... Sinto... ... (5 f.oand ... into............
Nell Water to be used as: S Public water supply 8 Air'conditioning 11 Injection well

1.Domestic 3 Feediot 6 Oil field water supply 9 Dewatering 12 Other (Specify below)

2 Irrigation 4 Industrial 7 Lawn and garden only 10 Ovservatonwet [
Nell's static water level .. ... .. —. % .. &t below land surface measuredon.............. // Lamonth Ll Lo oday el .ye
2ump Test Data . : Well water was. . . .. A Reater . oL hourspumping. . ......................... 9F
st, Yield 51 {) + gpm:  Well water was ’ #. after hours pumping gp
i} TYPE OF BLANK CASING USED: 5 Wrought iron 8 Concrete tile Casing Joints: Glued ,5":\.‘ .Clamped ......

1 Steel 3 RAMP (SR) 6 Asbestos-Cement 9 Other (specify below) Welded.................

2PVC 4 ABS 7 Fiberglass ... Threaded. . ..............
3lank casing dia ........... Sinte  fIXO AT Da. . i to. . R.Dia............. into..
Sasing height above land surface. . .. .............. /5. in., weight ._......... [EERT I = bs. ft. Wall thickness or gauge No- - . ... . —— e
IYPE OF SCREEN OR PERFORATION MATERIAL: Z2.PVC 10 Asbestos-cement

1 Steel 3 Stainless steet S Fiberglass 8 RMP (SR) 11 Other (specify) .. ................

2 Brass 4 Galvanized steel 6 Concraete tile 9 ABS N - 12 None used (open holg)

Screen or Perforation Openings Are: 5 Gauzed wrapped (i:a-,saw cut 11 Neone (open hole)

1 Continuous siot 3 Mill slot 6 Wire wrapped 9 Drilled holes

2 Louvered shutter 4 Key punched 7 Torch cut 10 Other (specify) .........................
Screen-Perforation Dia. . . .. . .. S..imto ..., VAT AN "R Nt ... f.Dia ............. Nt ..
Screen-Perforated Intervals:  From. .. ......... A o /SR, From. ... o0,

From................... flto... ..., .. L., From.oooLLLo L. flLto...... L
Sravel Pack Intervals: From............. . Ro. .. ..., A5, Fom......... s R
: From - ft. to ft.. From ft. to
ﬂ GROUT MATERIAL: 3 _Neat cement 2 Cement grout ‘3 Bentonite AOther ... .
Srouted Intervals: From......... ottt AR From L .10 ....... e #.From ............ B0 ..oounn. .
Nhat is the nearest source of possible contamination: . 10 Fuel storage 14 Abandoned water weil

1 Septic tank 4 Cess pool 7 Sewage lagoon 11 Fertilizer storage 15 Oil welliGas well

2 Sewer lines S Seepage pit /a_feed yard 12 Insecticide storage 16 Other (specify below)

3 Lateral lines 6 Pit privy <9 Livestock pens + 13 Watertight sewer lines ~ ......................
Jirection from welt. . . ... . . SELITAE . How many feet ................. 752 Water Well Disinfected? Yes. . % . ... No ..........
Nas a chemicalbacteriological sample submitted to Department? Yes ...............ccovuun... No.. ’< Ceeiiveiesianaea ... I yes, date samp
vas submitted .. ................ month . . ............. day............. year: Pump installed? Yes................ No X oo
f Yes: Pump Manufacturer's name........... e i ModeiNo.................. HP Volts..........
Jepthof Pump intake .....................oovuuoounniiin, ft. Pumps Capacity rated at . . . ..........coovmienn .. gal.m
Type of pump: 1_Submersible 2 Turbine 3 Jet 4 Centrifugal S _Reciprocating 6 Other
3| CONTRACTOR'S OR LANDOWNER'S CERTIFICATION: This water well was & constructed, (2) reconstructed. or (3) plugged under my jurisdiction and w.
sompletedon............. ... ..., // amonth. ...l /. Z BBy e ettt - “yeo
ind thiSrecord is true to the best of my knowledge and belief. Kansas Water Well Contractor's License No. . . ..257 ...\
This Water Well Record was completedon. ... ............ ... .. LA month L / P day.................0 year under the busine
ameot Lpigys Ly op Spate Sl by {signature) ALY,
i’TOCATE WELL'S LOCATION | _FROM TO LITHOLOGIC LOG FROM [ 10 LITHOLOGIC LOG

WITH AN “X" IN SECTION P J TELCA Il .

BoX: 230 Begren vy s

i N PP | #9033 SwelnBrcs

I 4 g | 2P | Bewr Cerns

i R 23 | 7 | Frp Cemes DoV ED

3 d ! Q) Brys Lrmy e dunddiiinind :

- il :/ //,/7 . » Cnca

n Lpte p 2ELD e ot a ———

’ "s:»”" "s:(" >2? /39 Al RBews ooy EC161980— .

: " 29 1180 RISHalrseamnce o

U (S | ISE QIR wr Frrmer DIVISIDN OF ENVIKUIMe
ELEVATION: (58 T L
Depth(s) Groundwater Encountered  1.......... 2. ........ 3., fLa......... f (Use a second sheet if needed)

INSTRUCTIONS: Use typewriter or ball point pen, please press finnéy and PRINT deanaPlease fill in blanks, underiine or circle the correct answers. Send top thre:
copies to Kansasfor Department of Health and Environment, Division of nvironment, Water Well Contractors, Topeka, KS 66620. Send one to WATER WELL OWNER an.
retain one for your records. R




Agenda ESC Phase I Work Plan

Version 00, 02/26/96 A-40

USE TYPEWRITER OR BALL I O O O N O
POINT PEN-PRESS FIRMLY, T R EW  sec i/4 174 174 No

PRINT CLEARLY,

Kansos State Dept. OF Health
(Water Wall Contracton)
Forbes~8ldg. 740
Topeko, Konsas 68620

WATER WELL RECORD
KSA 82a-1201-1215

Towrship name Section number Town number Range number

7 7Y% | R 4
3 Ovwner of wall: _To2 omE KIFCER.

Address:

County Fra:ﬁ? ] .

ocation of well; ; y.'] ,3' 7
e Lizma’eu, Nz Ha g
Distance and diraction from nearest town or city: ‘2’ Cq) E' s
Strest address of wall locotion if in cimé g d‘/} 4 EADA

Locate with *X* in saction below:
N

[ [ [
! ] i

Sketch mop:

A6 Enp A /{cfg”u-.; -

4 Well depth: ft. Date of compl
Wall diometer — —___ in.

0N e

5 [ Cable tool [ARetary  [Joriven[] g
D Hollow rod D Jetted D Bored D Reversa rotary

6 Usa: Domestic (] Public sweely [ Industry
trigation (] Air conditioning (] Commercial

3 test went O

Typs and color of material

7 Casing: Material &_.ngh! al:ovc/hlow
Theeaded ] Waelded Esurm i e
Diom. lW.:gM il U
Linwo .4.?7 dop!h'an shos? [ Yes ENe
—_—ift. o L, dnpﬂv'

z S TARA S

8 Senon

vy

/(1,.~ AP TEE

T s esia

! E ity

K 4

LA 6

Py Ll s y Vora /4(1/1/64

32

Typo f 7. ... Dia, -
Slot/mun ....._ LA
Scf b-hnln ft. and _'% | Q.

" Fittings: /
Gravel pucltEYn D No Size range of mchm:l-q— -

-
=2 A
/

At S /(/(K

2.3

27

9 Static water leval:

-‘l&ﬁ. below fond surfoce Dote m 3

10 Pumping leval balow thnd surfaces:

Zz

CeAR/

Ve

s i

o\

5o

3. PUMPING .. g.p.m.

v

L tn. [ R
yield Aj?w g.p.m.

—— ft. aff

— ft. o

Bats n

C LAYy
ST7

&

£

11 Water somple submitted:

D Yas ENo

Date

12 Wall boed completion:

[ Pittess adopter

Q Inches above grode

13 Well grouted? (B¥es

eat cement D“

One
m (]

‘Depth: From woee fr. to &&o b,

14 Neorest soures of pousible contamination:
. Di LT

Wil disinfected upon completion? [X] Yes
15 Pump: £ Not instalted

M.

Type LLTH

DNo

rrer’,
fo 1 nome

Mode! number
Langth of drop pipe
Type:

(O submarsible

D Jot D Reciprocating

[ Certrifugat [ Other
17 Water well contractor's cortification:

This well was drilled under my jurisdiction and this
report is.true to 'hc)m' of my knowlsdge and b-hof
L /S S =<
lul' Licsnsa No. | .

mm‘mm - ’ r’t e i
N ‘ Lot Lt e £227 -
G uintalO g R 7o 2 o omrern T

Form WWC-5

Lid Yolts
ft. capacity e g.m.p.

D Turbine

(e o second sheet if nesdad)

16 Remarks: elevation

Topogrophy:
Orin

O slope
ﬂfeplmj

D Valley
Forward the white, blus and pink copies to the Kamas State Dept. OFf Health.

EXAat]

§

-

g
g

$17.H




Agenda ESC Phase I Work Plan
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ETAL LY e s TUa avveotd ADM 8Ld-idig
. LOCATION OF WATER WELL: __ Fraction . Section Number Township, Number Range Number
Sounty: 2 _'_“-.".)n.- o~ /6 7 AE Ya NE Ya N*) e 3"’ T & S R Eﬁab
listance and direction from nearest town or city street address of well if located within city?

2

2 Joush, 1 oo

! WATER WELL OWNER: @@l i a7 ec kietrer

R LR L PR
I ~ nnes .

iR#, SL Address, Box # :©  ..;enda, Kansez 0370 Board of Agriculture, Division of Water Resource
ity State, ZIP Code : — -——— Application Number: _ -
k?o%ﬁnws%é _ﬁ éSCBg}PN WITH|4] DEPTH OF COMPLETED WELL fUELEVATION: ... ..,
N Depth(s) Groundwater Encounterad 8 L
P X t WELL'S STATIC WATER LEVEL ....20. ... 1. below land surface measured on mo.dayyr .1 L7317 71984
. le . N'E - Pump test data: Well water was .. Ma. ... .. floatter ........... hours pumping .. ......... gpr
1 ' Est. Yied . 30 ... gpm: Wellwaterwas ........... ft.after........... hours pumping .. ......... gpr
2 1 ] Bore Hole Diameter. . 3 ..... in.to... UO ........... ff.oand.................. into ... ... o
;W } ] WELL WATER TO BE USED AS: S Public water suppiy 8 Air conditioning 11 Injection well
o s\'N s S‘E . ¥ Domestic. 3 Feediot 6 Oil field water supply 9 Dewatering 12 Other (Specify below)
) P 2 lrrigation 4 Industrial 7 Lawn and garden only 10 Observationwell  ................. .
[] 1 Was a chemicalbacteriological sample submitted to Department? Yes 3 .
S mitted Water Well Disinfected? Yes
I TYPE OF BLANK CASING USED: 5 Wrought iron 8 Concrete tile
1 Steet 3 RMP (SR) 6 Asbestos-Cement 9 Other (specily below)
O pve 4 ABS . 7 Fiberglass ... .
lank casing diameter . . . .. e into.... 110 f.Dia............. into............. ft., Dia
‘asing height above land surface. . . . . . 12 .......... in., weight.......... P Ibs./t. Wall thickness or gauge No.
'YPE OF SCREEN OR PERFORATION MATERIAL: X PVG 10 Asbestos-cement
1 Steel 3 Stainless steel S Fiberglass 8 AMP (SR) 11 Other (specity) . . .................
2 Brass 4 Galvanized steel 6 Concrete tile 9 ABS 12 None used (open hole)
CREEN OR PERFORATION OPENINGS ARE: 5 Gauzed wrapped XCH Saweut 11 None (open hole)
1 Continuous siot 3 Mill siot 6 Wire wrapped 9 Drilled holes
2 Louvered shutter 4 Key punched 7 Torch cut 10 Other (specify) . .........................
'CREEN-PERFORATED INTERVALS:  From....~3Q......... o 230 < rFom.. . L T f
From................. rLto.......!..“...';....fL.From ................. oW ft
GRAVEL PACK INTERVALS:  From.... 10, ... . . ... fLw..... i%0...... LGFromL L. - t
From it to ft., From ft. to ft
| GROUT MATERIAL: C00_Neat coment 2 Cement grout 3 Bentonite AOter oo
irout Intervals:  From... 0., ... tto....20 ..., ft. From............ . to............ f, From............ fto......L.., ft
/hat is the nearest source of possibie éontaminaﬁon: 10 Livestock pens 14 Abandoned water wall
T -Supttc tank 4 Lateral fines 7 Pit privy 11 Fuel storage 15 Oil wellGas well
2 Sewer lines 5 Cess pool 8 Sewage lagoon 12 Fertilizer storage 16 Other (specify below)
3 Watertight sewer fines 6 Seepage pit 9 Feedyard 13 Insecticide storage  ................... PP
lirection from well? Yorth "How many feet? 250
FROM T0 LITHOLOGIC LOG FROM T0 LITHOLOGIC LOG
P) 3 topsoil
3 23 brevn clay
23 22 gray ciay
32 &2 red clay
& 107 L/ blue clay
57 | 1=¢ __sandsock
10 <% 5till sandrock--stop

NOV2 Q1984
BURESI - T 2
ENVIRD:.ix; 3

| CONTRACTOR'S OR LANDOWNER'S CERTIFICATION: This water weil was JIE constructed, (2) reconstructed, or (3) plugged under my jurisdiction and was

mpleted on (mo/day/year) . . 11/13/.19&?. ................................ and this record is true to the best of i%g@e and belief. Kansas
Iater Well Contractor's License No. ....359.. ... e This Water Well Record was complsted on (moidaydyy . .. L3/ L6/13#
ader the business name of __axryl Cox & Sozs Ine, by (signature) ol Yoy

NSTRUCTIONS: Use typewriter or ball point pen, PLEASE PRESS FIRMLY and PRINT clearly. Pisase fill in blanks, u'nderline,tSr circle thef correct answers. Send tog
wee conpms to Kansas.Department of Health and Environment, Division of Environment, Environmental Geology Section, Topeka, KS 66620. Send one to WATER WELL
WNER and ~ -

) retain one for your records.




Agenda ESC Phase I Work Plan

Version 00, 02/26/96 A-42
LOCATION OF WATER WELL | Fraction Sectign Number Township Number Range Number
sounty: aTie Ya Ve Ve T L‘ S A i @

)istange and direction !ror'n nearest town or city? Street address of well if located within city?
- + bl .}

M Taath L 412 lass AT A_'?A\/((
)| WATER WELL OWNER:  v>2 Legere. ¢

, Box # . - S ivici
:R#S tsatteAtg’r:ssw e . AQ" nca, Fa!‘ sas §e 820 ;lt;lr'ia t::oﬁgzztr::l:;, Division of Water Resourc
| OEPTH OF COMPLETED WELL. . Y90 . 1 Bore e Oiametar. ... .. ... ... into.. =00 foand ............ nto.. ...
Nell Water to be used as: 5 Public water supply 8 Air conditioning 11 Injection well .
"1 Domestic. 3 Feedlot 6 Oil field water supply 9 Dewatering 12 Other (Specity below)

2 |mmigation 4 Industnal ' 7 Lawn and garden only 10 Obseggﬁon well 6 .......................... e e
Nell's static water level .... .27 .. ... . below land su jace measured on .. ......% .. REERE month ... .7, . ..., day ..... eedeean ye
ump Test Data . : Well water was, .. JOQ foatter..........o0% .. . hours pumping. .. ....... A gp
Ist. Yield kit gpm:  Well water was ft. after hours pumping ap:
1 TYPE OF BLANK CASING USED: S Wrought iron 8 Concrete tile Casing Joints: Glued .. .. .Clamped . . . . ..

1 Stee! 3 RMP (SR) 6 Asbestos-Cement 9 Other (specify below) | Weided.................

-V 4 ABS 7 Fibergiass Threaded. ...............

L L3 . 1egt . . . .
3lank casing dia ..~ .......... in. to . S E SARRREEE .Ola............ g in. 0 ft.0ia............. in. to, g
Zasing height above land surface.........." e in., weight . ....... A ibs..ft. Wall thickness or gauge No.."¢ "% ... ... ..
F'YPE OF SCREEN OR PERFORATION MATERIAL: cLZBMC 10 Asbestos-cement

1 Stee! 3 Stainless steel S Fiberglass 8 RMP (SR) 11 Other (specify) . .. ..o, ..

2 Brass 4 Galvanized steel 6 Concrete tile 9 ABS 12 None used (open hole)

Screen or Perforation Openings Are: 5 Gauzed wrapped X_§_Saw cut 11 None (open hole)

1 Continuous siot 3 Mill siot 6 Wire wrapped 9 Drilled holes

2 Louvered shutter " 4 Key punched 7 Torch cut 10 Other (specify)

Screen-Perforation Dia. . . . 5 ....... in. to yoi
Screen-Perforated Intervals: ©~ From. .. ... 1 O ......... .
. ) . From.A......i.o, ........
Sravel Pack Intervals: From....... 0. ........ . to
From
5| GROUT MATERIAL: 1 Neat cement
Srouted Intervals: From. ... .. .. .. .. ft. to ;
Ahat is the nearest source of possible comamination: 3C 10 Fue! storage : * 14 Abandoned water well

1 Septic tank 4 Cess pool 7 Sewage lagoon 11 Fertilizer storage 15 Oil well/Gas wetl

2 Sewer lines 5 Seepage pit 8 Feed yard 12 Insecticide storage 16 Other (specify balow)

3 Lateral lines 6 Pit privy " 9 Livestock pens 13 Watertight sewer lines .. ....................
directionfromwell . .............. ... .... Howmanyfeet ...................... ? Water Well Disinfected? Yes. . :( ....... No ..........
Nas a chemical/bacteriological sample submitted to Department? Yes ......................... No...... .'(. cereeiereia ... i yes, date samp
vas submitted . ................. month............... day............. year: Pump Installed? Yes................ No....:u..........
f Yos: Pump Manufacturers name. ................................. ModeINo.................. HP ... .. Volts..........
Jdopthof Pump Intake .................cuuinueinnnnn . f. Pumps Capacity rated at. . ........... e e e gat. m
Type of pump: 1_Submersible 2 Turbine 3 Jet 4 Centiifugal 5 Reciprocating 6 Other
j CONTRACTOR'S _OR LANDOWNER'S CERTIFICATION:. This water vgll was (1) constucted. (2) reconstructed, or (3) plugged -under my jurisdiction and w -
somplated on .. . . . By month........ ....oivnvenenn. day .......: 1981 ........................... ye
and this record is rue to the best of my knowledge and belef. Kansas Water Well Contractor's License No. . . . . . . . . L ]
This Water Well Record was completed on. . . . . . .’.E‘!‘Y ................ month. . ....0 ... ... .day...., 1981" .......... year under the busine
same of COX-Ceswick Irripation Serviee, Tne. by (signature)  Fb s Chve
7]TOCATE WELL'S LOCATION |._FROM 10, , LITHOLOGIC LOG FROM TO_ . LITHOLOGIC LOG

WITH AN "X IN SECTION U 15 Clay (soft) :

BOX: % 80 kg7 clay

N g0 85 |5L3 Sandroek ECFIVED

I T 85 | 135 61 Clay ik

== NW == NE-o 135 100 P23 Sandrock

. E E . 150 Shalse JUH2‘198| -

z ! !

SR R PR S
| [ OF L s —
[ ::n. — B
ELEVATION: 3 y—=F
Depth(s) Groundwater Encountered 1. 2. ... 2......... 3. . ....... ra......... ft. (Use a second sheet if needed)

INSTRUCTIONS: Use typewriter or ball point pen, please press firmly and PRINT clearly. Please fill in blanks, underiine of circie the correct answers. Send top thre-
oo;:ies to K$nsas Department of Health and Environment, Division of ranment, Water Well Contractors, Topeka, KS 66620. Send one to WATER WELL OWNER ar
retain_one for your reconds. X




Agenda ESC Phase I Work Plan

Version 00, 02/26/96 A-43
|LOCATION OF WATER WELL Fraction | Section Number Township Number Range Number
ounty: L e, el 4L SN v SWu SO w /2 T ¥ s R__/
Jistance and direction from nearest town or city? J 'f fﬁ’ T - Street address of well if located within city?
ALEN DA
| WATER WELL OWNER: AT O T L NP
1R#, St. Address, Box # : e . = e e , Board of Agriculture, Division of Water Resourc:
Sity, State, ZIP Code prE AR R e Y R ‘o " - w ' /.- Application Number:
| DEPTH OF COMPLETED WELL. ... £Z-. 1. Bore Holo Diameter. . .. ... E.o.intwo....... S22 % and ... ........ into....
Vell Water to be used as: S Public water supply 8 Air conditioning 11 Injection well
1 Domestic.: 3 Feediot 6 Oil field water supply 9 Dewatering 12 Other (Specify betow)
2 Imigation 4 Industrial 7 Lawn and garden only 10 Observation well
Vell's static water lavel . .. . .. .é‘ ... . ft. below land surface measured on -
Jump Test Data . Wellwaterwas...... g ftafler oL hours pumping.
Ist. Yield 2 ﬁ gpm: Well water was A 4 ater hours pumping qQpr
I TYPE OF BLANK CASING USED: § Wrought iron 8 Concrete tile Casing Joints: Glued ...\, . Clamped. .. ... .
1 Steel 3 RMP (SR) 8 Asbestos-Cement 9 Other (specify below) Welded.................
T2 pyo 4 ABS 7 Fiberglass
Yank casing dia ........ LS in 1o ... T DI i
sasing height above land surface. . .............. A = . in., weight
YPE OF SCREEN OR PERFORATION MATERIAL: 10 Asbestos-cement
1 Steet 3 Stainless steel 5 Fiberglass 11 Other (specify) . ..................
2 Brass 4 Galvanized steel & Concrete tile 9 ABS ... 12 None used (open hole)
icreen or Perforation Openings Are: 5 Gauzed wrapped =8 Saw ad 11 None (open hole)
1 Continuous siot 3 Mill slot 6 Wire wrapped 9 Drilled holes
2 Louvered shutter 4 Key punched 7 Torch cut 10 Other (specify) ..........cooivivevnnnnn..
icreen-Perforation Dia. ... .. Soonto ... ... L. Dia o innto ............. f.Dia ............. into.............
icreen-Perforated Intervals: . From........ VX A AR fto.......... A2 R, Fom................... 10, . e :
From................... foto. ... . From................... foto. ...
jrave! Pack Intervals: . From............ A o SEL M, From . floto ..o
From ft. to f#t., From ft. to g
| GROUT MATERIAL:  “Y-Naat.coment> 2 Cement grout 3 Bentonite QOGN L.t
srouted Intervals: From. ......... oottto......... /.51. ft.From ............. ft.to....... P R, From .. ........... [, N TR :
Vhat i source of possible contamination: 10 Fuel storage 14 Abandoned water well
L’L_ Septic tan§t> 4 Cess pool 7 Sewage lagoon 11 Fertilizer storage 15 Oil well/Gas well
2 Sewer lines 5 Seepage pit 8 Feed yard 12 Insecticide storage .- 16 Ottter (Specify below)
3 Lateral lines . 6 Pit privy 9 Livestock pens 13 Watertight sewer lines FRESA DG
Yiraction from wefl ... ....... ST A . Howmanyteet .......... L50...... ? Water Well Disinfected? Yes X, . ... .No
Vas a chemicalbacteriological sample submitted to Department? Yes ............ e, No. X ..., : f yes, date sample
/agsubmitted . ................. month............... day............. year: Pump Installed? Yes................ No /( .............
" Yes: Pump Manufacturer's name. ... ...........oouurenunnnnnnnnn. ModeiNo.................. HP ... ... ... ... Volts. . ........ X
tepthof Pump intake ........ ... .. ... c0ivieiurinnnnnnnn, ft. Pumps Capacity rated @t . . ... ........0vvtmvrvernnennnnnnnnn gal.‘mir
‘ype of 3 1 Submersible 2 Turbine 3 Jet 4 Centrifugal 5 Reciprocating 6 Other .
i CONTRACTOR'S OR LANDOWNER'S CERTIFICATION: This water woll was ¢} constru (2) reconstructed, or (3) plugged under my jurisdiction and wa -
omploted ON . ... veii i, A% month, ........... .. A8 FED ey . 77 ye:
nd this record is true to the best of my knowledge and beliel. Kansas Water Well CONtractor's Licanse NO. . . . .vdo2. T v v oo
"his Water Well Record was completed on, . ..................... S tont. ..., O 72" Z4ear under the busines
ameof [ AEYL Ly oS lalz by (signature)  &f. A 4 s F g .
'}_LOCATE WELL'S LOCATION{-_FROM TO LITHOLOGIC LOG FROM TO LITHOLOGIC LOG
WITH AN “X” IN SECTION A 7 T2 iz ST =R
Box: 2 | i oy Keen Cegw i
N N Va) Up (23 Spptpercs
l ' : a - Ol (2 ue Zered
R A PEUSpunkree ni LB
§wi— —e SL | Y4 D Fewr A - -
O ] I 49 | S¢ B3 = el Yoy -
l | ' SHY| £9 oy Fpys Lead
. £2| 95 D2 <p i
S | Wity e . 75 G oV & e Ciacd
ILEVATION: Q0| jeplRS AL ; Ll mr L
Jopth(s) Groundwaler Encountered  1.... . 9D 0 2......... 3. ........ fta,...... ft (Use a second sheet if needed)

NSTRUCTIONS: Use typewriter or ball point pen, please pross firmly and PRINT clearty. Please fill in blanks, undertine or circle the correct answers. Send top three
e!ma; to Kansasf Depamnemm of Health and Environment, Division of ronment, Water Well Contractors, Topeka, KS 66620. Send one to WATER WELL OWNER anc
n_one for your




Agenda ESC Phase I Work Plan
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USE TYPEWRITER OR BALL
POINT PEN-PRESS FIRMLY,
PRINT CLEARLY.

WATER WELL RECORD
KSA B2a-1201-1215

A-44

Kamas Department of Haalth and
EnvironmentDivisien of Envirgnment
(Water well Contracton)

Topeka, Kansas 66420

1. Location of well:

County

BEPr8e ic

Fraction

5 UW Ev(4.55/4

Section numbaer

/5

Township mumber

v Y

Range number

v o/

&

2, Distanca and diu:"ion From necrest town or city: / B ?’_'

Strest oddress of wall location if in city: A, 6 f/V,D 4

/ 3 3. Owner of wall;
R.R. or streel:

Gity, stote, zip code:

du; r%qeﬁ;z-sp

CENDE A 46720

4. Locate with *X* in saction below: Sketch map: &. Bore hole dia. w2 in. Complatign date ——
N Well depth L% 1. w__
: ' 7. _ Coble tool & Rotary __ Driven __ Dug
e NW == = o NEaw e Hollow rod _ Jetted _ Bored __Raverss rotary
- ! X 8. Use: A Domentic __ Public mpply  __ Industry
z W 1 ] £ — Irigafion __ Air conditloning __ Stock
s\'N s'e —Llawn  _ Oil flald water __ Other
l - } I [} =T 9. Cosing: Material .&Lh-ight‘(}_b_gv- or below
] 1 X Theaoded —_ Wolded 2 ISurface ___: o in,
S RMP., , PVC X Weight o _lbe./rr,
tame— 1 Mile s Dia. S in. 19/ L 1. depthiWall Thickness: inches or
5. Type ond color of material From To | Dig.——in. to—.. fr. depth igage No.oto X 0
10. Sernnp“ f ':zn;
— ] ‘ 2L £~
/-/','{"S[//g _ ( .3 Jm ‘74/,/“-/_ Ola. - ‘o;
- s , - o [Slofonzer L0 L0 " Langth 2
/_;f eIl Ly A S 127 Sat ot . and &7 7O,
' ’ . oA - D n.oond__LOE) .
AT Y ¢4 [~ / < Graval puk‘b&ﬁ Size range of mmoriul—:iz;:t.:
- 11. Stotie water feval: mo./day/yr.
Brrogy Leny KA D o SZ2 1. betow land surface Date 7 -0RY -
ks - LR O\ L )45 | 12 Purpiog leval below Jond surfaces:
" ft. ofter i . pumping o 9-pm.
SANIELCK. 2R (45|51 b s, purpin —— ...
Esti d i yiel g.p.m.
E?L éd/ﬁ -d O\ S/ \5/', 13. Water sample submiHed: mo./doy/yr.
< Yus L No  Date
ANLD fe [ 23 |51 ¢3 14. Wall heod complation: 2
b ___ Pitlers odapter inches above grode
YNy (d 2 L3178 15. Well grouted?
5 . With:_ 2 Neat e Dentonite ____ Concrate
Ern C % OV {7 U e e o -
7 " = Y 16. Nearest source of possiblg. contomination: 7
s £ F: //V . L Direchion Z:ESZ Type ‘Z s

Wall dhsinfected upon completion? __X__ Y& _____No

17. Pump: X Not instolled -
Merf. .'
Model number HP Volts
Length of drop pipe ft. copacity g.p-m.
Type:
— Submersibie e Timwbine
Ju—1} e Reclprocating
W"ﬂw%n LN —_ Contrifugal — £
18. Elevation: 19. Remarks: ' T VY 20. Water well contractor's certification; o
. This wail wos drilled under my jurisdiction end this report
DEC 0 1q7R is rus to the best of my knowladge and belief. -~
Topogrophy: 201 Lpe sy Coxr Sews e 275 |5
s Hill e Business name License No.
Slope DITISION 7 F = vt -0rnte N M bt £7F) AGule L2277 |5
¥ Uplond Signed Lz g e D0 e |
e Yallay Auvilorized raptesentative 7 . . . | | »

Forward the white, bive and pink copies to the Department of Health and Environment

Form WWC-S

€ oA

T — T —

T




Agenda ESC Phase I Work Plan
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YYAIEM YWELL HELUNL rOrM _VWL-3 KDOA ga-1212

A-45

.| LOCATION OF WATER WELL

Fracti Section Number Township Number Range Number
Y v I A ey |

S

Jistance and dlrecnon from nearest town or city street address of well if located within city?
JW0aTly L ownts oo LIOSNE, afoas

| WATER WELL OWNER:  (ormld Thanpson

R#, St. Address, Box # : ,479.“..3, Hanzae B0 Board of Agriculture, Division of Watsr Resaurc
zity, State, ZIP Code —_—— .m-—__Appiication Number:
kﬁc,;TﬁNwsEéé 1§1 é.g%gnon wrrH_l DEPTH OF COMPLETED WELL. .. 70r......... fOELEVATION: ... ... ... .
Depth(s) Groundwater Encountered Iq'f' .............. 2 B
N I | WELL'S STATIC WATER LEVEL ....13: . . Aﬁelow land surface measured on mo: day yr }W’// ;87 .
. N:N I h:E - Pump test data: Well water was . f.oafter ......... .. hours pumping ........... gp”
| ' Est. Yield . .17, .., gpné Well water was : ft.after ........ ... hours pumping .. ......... gpr
v ] [} Bore Hole Diameter. ... & . into. ... L floand. ... L., into ..............F
i w | ] WELL WATER TO BE USED AS: § Public water supply 8 Air conditioning 11 Injection well
o - S\IN . S'E - ¥4 Domastic . 3 Feedlot 6 Oil field water supply 9 Dewatering 12 Other (Specily below}
| 1 2 lmigation . 4 Industrial 7 Lawn and garden only 10 Observation well ... ... ... ..
] [ Was a chamicalbacteriological sampie submitted to Department? Yes e ...: If yes, mo-day‘yr sample was st
S mitted Water Well Disinfected? Yes == No
f TYPE OF BLANK CASING USED: 5 Wrought iron 8 Concrete lile CASING JOINTS: Glued . ... Clamped . . . . .
1 Steel 3 RMP (SR) 8 Asbestos-Cement 9 Other (specity below) Welded................ .
X pue 4 ABS o 7 Fiberglass Threaded. .............. .
ank casing diameter . . . . . ... into. . TA f,Dia............. into.. ..., ft., Dia into............. &
sasing height above land surface. . . . . *—2 ........... in.,, weight . . ... 3 ibs./ft. Wall thickness or gauge No. .-Z’6 ...........
YPE OF SCREEN OR PERFORATION MATERIAL: LTS pye 10 Asbestos-cement
1 Steel 3 Stainless steel 5 Fiberglass 8 RMP (SR) 11 Other (specify) ...................
2 Brass’ 4 Galvanized steel 6 Concrete tile 9 ABS 12 None used (open hole)
iCREEN OR PERFORATION OPENINGS ARE: 5 Gauzed wrapped ST Saw oyt 11 None (open hole)
1 Conlinuous siot 3 Mill siot 6 Wire wrapped 9 Drilled holes
2 Louvered shutter 4 Key punched 7 Torch cut 10 Other (specify) . .........................
iCREEN-PERFORATED INTERVALS: Fom... 0. . ... .. ... f.lo...... 0., f,From ................. Roto.-..ooiea..., f
From................. Rto................. ft.From................. L (- f
GRAVEL PACK INTERVALS:  From... 2% .. ... .. Hto...... G R FOOM .o, Rot0e. e ,
From it to ft., From ft. to It
| GROUT MATERIAL: KXENagt coment 2 Cement grout 3 Bentonite AOter oo
irout Intervals:  From...:t..... .. ftio.. A%...... ft. From............ f. to............ ., From............ fto............ k
Vhat is the nearest source of possible contamination: 10 Livestock pens 14 Abandoned water well
2CKX_Septic tank_ 4 Lateral fines - 7 Pit privy 11 Fuel storage 15 Oil wellGas well
2 Sewer lines 5 Cess pool 8 Sewage lagoon 12 Fertilizer storage 16 Other (specify below)
3 Watertight sewer lines 6 Seepage pit 9 Feedyard 13 Insecticide storage  .............i ...
Yirection from weil? Sorta ) How many feet? 0s)
FROM T0__ | LITHOLOGIC LOG FROM TO LITHOLOGIC LOG
) S Z]) torcoil
2 se - fHsandy clay
R 48 X [f sandocx
0 22 .. oTown clay
3 o0 R seadrocx
s} 4 ~ ) brown ¢lay
e O <R sandrecx
S Stoo

RECEIVED —

AUB 1 5 1804 _
01964

- ,’jl
SO0 mein e

Eais

= LL D of

A" T

InAL GEOTORY

] CONTRACTOR'S OR LANDOWNEH'S g RTIFICATION: This water welt way®fonstructed. (2) reconstructed, or (3) plugged under my jurisdiction and wa-
ompleted on (mo/dayiyear) . ... 7A e 20k L and this record is trua to the best of my knowledge and belief. Kansa:

vater Well Contractor's License No .. .359. ............. This Water Weil Record was completed on {mo/day.
nder the business name of _Zaryl Cox & Sons Inc. -by (signature

NSTRUCTIONS: Uss typewriter or balt point pen, PLEASE PRESS FIRMLY and PRINT ciearly. Pleasa fill in blanks, underli

) .

G/ 98k
7

or circle Pe correct answers. Send top

2vee coples to Kansas Department of Health and Environment, Division of Environment, Environmental Geology Section, Topeka, KS 66620. Send one to WATER WELL

JWNER and retain one for your records.






