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Mr. Kenneth Kalman
Low-Level Waste & Decommissioning Projects Branch
Division of Waste Management
Office of Nuclear Materials Safety & Safeguards
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Re: Docket No. 70-925; License No. SNM-928
Draft Technitium-99 Groundwater Assessment Report

Dear Mr. Kalman:
Cimarron Corporation (Cimarron) submits herein three (3) copies of 'Draft Technetium-99
Groundwater Assessment Report". This report presents the results of the investigation performed in
accordance with "Technetium-99 Site Impact Evaluation and Proposed Groundwater Assessment
Workplan". This report describes the hydrogeology of the subject areas, presents groundwater
concentration data generated during the investigation, and delineates the extent of Tc-99 in
groundwater in these areas.

This report is the result of a comprehensive effort to identify both the maximum concentration of Tc-99
in groundwater, to determine the extent of Tc-99 impact in groundwater, and to conclusively
demonstrate that groundwater remediation for Tc-99 is not required at the Cimarron site to comply
with the release limit of 3,700 pCi/L.

If you have questions or comments, please call me at (405) 642-5152.

Sincerely,

Jeff Lux
Manager, Planning and Regulatory Compliance

xc: Blair Spitzberg, NRC Region IV
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TECHNETIUM-99 GROUNDWATER
ASSESSMENT REPORT

1.0 INTRODUCTION

The purpose of this Report is to present results from the Technetium-99 (Tc-99)
groundwater assessment performed for the Cimarron Site. In response to the Nuclear
Regulatory Commission's (NRC's) March 12, 2002 letter' requesting a further evaluation
of the presence of Tc-99 in groundwater at the Cimarron site, Cimarron Corporation
completed a "Technitium-99 Site Impact Evaluation and Proposed Groundwater
Assessment Work Plan2" (Work Plan). This Work Plan discussed the hydrogeology of
the site in general terms, provided a summary of historical groundwater data related to
Tc-99, and presented Cimarron's understanding of the origin, occurrence, and extent of
Tc-99 in groundwater at the site. The data included in the evaluation demonstrated that
elevated levels of Tc-99 are present downgradient from the two former waste
management areas (U-Pond #1 and U-Pond #2) and are, in general, not present at
concentrations above laboratory detection levels anywhere else on site. The Work Plan
proposed an assessment to further evaluate the levels of Tc-99 in groundwater
downgradient from the two U-Pond areas that have been previously impacted by Tc-99.
This Report discusses the results of the assessment performed under that Work Plan.

2.0 SITE GEOLOGY AND HYDROGEOLOGY

As discussed in numerous site characterization and groundwater monitoring reports and
work plans, groundwater at the site is encountered in the unconsolidated alluvial deposits
of the Cimarron River floodplain and in water-yielding consolidated sandstone units of
the upland Permian-aged Garber Sandstone-Wellington Formation (Garber-Wellington
Formation). The Garber-Wellington Formation is the regional bedrock formation that
underlies the site and the Cimarron River. The Garber-Wellington Formation is a
consolidated sequence of interbedded sandstones, mudstones, and shales that is
approximately 1800 feet in thickness. The Cimarron River (a shallow ephemeral stream
system typical of western-state semi-arid environments) is deeply entrenched into the
Permian bedrock formation. At the site, the river has formed a broad alluvial floodplain
that is approximately 2200 feet wide that is flanked by the active meandering channel of
the Cimarron River to the north and a system of low-lying bluffs to the south (See Figure
1). The former U-Ponds of the Cimarron site are located in an upland area several
hundred feet south of the low-lying bluffs. In the area of the Tc-99 assessment, the
alluvial floodplain is part of a broad expanse of sandy sediments deposited as a laterally
accreting point bar of the Cimarron River. The low-lying bluffs are formed by erosion-
resistant sandstone and mudstone units of the Permian bedrock which have been exposed
as a result of the Pleistocene carving and entrenchment of the Cimarron River meander
belt.
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In the area of assessment, the bluffs are approximately 40 to 50 feet high and are nearly
vertical. The northerly facing bluffs are approximately 1250 feet downgradient from the
former U-Ponds. The site topography slopes in a northerly direction toward the bluffs
and floodplain of the Cimarron River to the north. The former U-Ponds were located at
an elevation of approximately 990 to 995 feet above mean sea level (MSL) and the top of
the bluffs (in the areas downgradient from the former U-Ponds) are at an elevation of
approximately 975 to 980 feet MSL. The direction of surface drainage and shallow
groundwater flow is in a northerly direction toward the bluffs and alluvial floodplain. In
the upland areas of the site (i.e., areas located upgradient from the face of the low-lying
bluffs), the direction of shallow groundwater flow may be influenced by local topography
such as surface drainage ravines.

2.1 Permian Bedrock Water Bearing Zones and Confining Strata

The Permian bedrock at the site includes three water-bearing zones that have been
characterized as Sandstone A, Sandstone B, and Sandstone C. The water-yielding
sandstone units are separated by less-permeable mudstone units that act as confining
strata and/or aquitards that limit and/or preclude the potential downward migration of
groundwater. The mudstone units are laterally continuous across the site and have been
characterized as Mudstone A (separating Sandstone A and Sandstone B) and Mudstone B
(separating Sandstone B and Sandstone C). In the areas downgradient from the former
U-Ponds, Sandstone A is encountered at a depth of approximately 20 feet; Sandstone B is
encountered at a depth of approximately 40 feet; and Sandstone C is encountered at a
depth of approximately 70 feet.

2.2 Sandstone A Seeps

In the area of the Tc-99 assessment, groundwater from the base of Sandstone A is known
to "daylight" at a series of seeps located on the face of the low-lying bluffs. Most of the
seeps bear water in response to seasonally high groundwater elevations with only a few
of the seeps being active year-round, including the dry season from mid-summer through
late fall.

2.3 Alluvial Aquifer Recharge Mechanisms

The Cimarron River north of the site is characterized as a gaining stream. This means
that base flow in the river occurs as a result of continuous groundwater discharge from
the alluvial aquifer. The alluvial aquifer in turn is recharged as a result of surface
infiltration, including bluff-face seepage from Sandstone A, and as a result of
groundwater flow from the water-bearing units of the underlying bedrock (i.e., the
Garber-Wellington Formation including sections of Sandstone B and Sandstone C).

In Pleistocene time, the ancient Cimarron River carved a deep channel into the
underlying bedrock (i.e., the sandstones, mudstones, and shales of the Garber-Wellington
Formation). As a result of fluvial depositional processes, a portion of the meander belt
channel has subsequently been filled with up to 28 to 30 feet of unconsolidated deposits
of mostly sand with minor amounts of gravel, silt, and clay. The alluvial deposits are in
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erosional (unconformable) contact with the water-bearing bedrock units that have been
identified at the site including Sandstone B and part of Sandstone C. As a result of
upland hydraulic head and subsurface exposure and/or contact with the alluvial deposits,
groundwater from Sandstone B and Sandstone C is continuously discharged to the
alluvial aquifer. Shallow groundwater encountered in Sandstone A is discharged to a
system of seeps located along the face of the low-lying bluffs. The seeps have developed
along the contact of the Sandstone A with the underlying Mudstone A (which acts as a
confining layer and/or aquitard).

Groundwater in Sandstone A is recharged from upland sources, from on-site reservoirs,
and from surface infiltration. Groundwater in the deeper zones (Sandstone B and
Sandstone C) is recharged regionally at upland outcrop areas.

2.4 Hydrogeologic Summary

In summary, groundwater in the alluvial aquifer and in the upland bedrock sandstones
(i.e., Sandstones A, B and C) migrates in a northerly direction toward the Cimarron
River. In the upland areas, confining mudstone strata effectively separate the
groundwater zones of Sandstones A, B, and C. These mudstones have low permeability
characteristics and limit the potential downward migration of shallow groundwater found
in the A and B sandstone units. Shallow groundwater in Sandstone A discharges to a
series of seeps on the face of the low-lying bluffs. A limited number of the seeps
discharge on a continuous, year-round basis. During seasonally high groundwater
periods, groundwater in Sandstone A may also flow and discharge in a lateral direction
toward local ravines and surface drainage pathways. Groundwater in Sandstone B and
Sandstone C similarly flows in a northerly direction and discharges on a continuous basis
to the subsurface deposits of sand and silt in the alluvial aquifer. In the upland bedrock
areas, the groundwater flow direction, confining mudstone strata, and seepage faces limit
the potential for contaminant migration into the deeper groundwater zones and support
the premise of monitoring the first major sandstone for the potential migration of
radionuclides.

3.0 ASSESSMENT PLAN / FIELD ACTIVITIES

Because of the elevated concentrations of Tc-99 in groundwater downgradient from the
two U-Ponds, Cimarron proposed further groundwater assessment and hydrogeologic
characterization for the upland bedrock sandstone and for the alluvium of the Cimarron
River north of the bluff area. The proposed Work Plan included the installation of two
Sandstone B monitoring wells and eleven alluvial wells located below the bluffs south of
the Cimarron River. Of the thirteen wells proposed, six wells were to be installed
downgradient from the former U-Pond #1 area and seven wells downgradient from U-
Pond #2. Subsequent sampling results for these new wells and thirteen other monitored
locations (11 groundwater wells and 2 seeps) also were included with this Work Plan for
a total of 26 monitored locations.

On November 13, 20023, the NRC approved Cimarron's Technetium-99 Site Impact
Evaluation and Assessment Work Plan. With NRC's approval of the Cimarron Site
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Assessment recommending that only the two U-Pond areas warranted further
characterization, Cimarron implemented the Work Plan.

The Work Plan was implemented in phases in April 2003 with the first phase being the
installation of the proposed thirteen new groundwater wells. Two bedrock wells were
installed on the bluff, one north of former U-Pond #1 and one north of U-Pond #2 area.
These bedrock wells were completed in Sandstone B which were installed in holes drilled
through Sandstone A and Mudstone A. The A Sandstone was then cased to prevent
downward migration from the A to the B Sandstones. The wells were screened into
Sandstone B as specified in the Work Plan. The wells are numbered as follows:

Sandstone B:
U-Pond #1 well - 1345
U-Pond #2 well - 1346

One additional well (i.e., 1347) was added to the assessment with the installation of a
Sandstone A well between former U-Pond #2 and seep 1208. The boring logs and well
construction drawings for the three wells are included in Attachment A. The locations of
the new groundwater wells are shown on the well location Drawing included in
Attachment B.

Below the bluff north of the two U-Pond areas, eleven alluvial borings were advanced to
the top of bedrock. Depths for these borings ranged from 15 to 23.8 feet at locations near
the bluffs. As the alluvium thickens to the north approaching the Cimarron River, depths
reached up to 27 feet. The boring logs for these wells are included in Attachment A. The
monitor wells were completed within each of these eleven borings with the installation of
2-inch PVC casing and screened across the full-saturated thickness of the aquifer. Screen
lengths ranged from 10 to 15 feet in the vicinity of the bluffs. For the thicker alluvial
material in the direction of the river, screen lengths ranged from 10 to 20 feet. Well
construction logs are included in Attachment A. The wells are numbered as follows:

* Alluvium at the base of the bluff:
U-Pond #1 Alluvial Area Wells - T-57 and T-58
U-Pond #2 Alluvial Area Wells - T-54, T-55, and T-56

* Alluvium midway to Cimarron River:
U-Pond #1 Alluvial Area Wells - T-51, T-52, and T-53
U-Pond #2 Alluvial Area Wells - T-59, T-60, and T-61

The monitor wells were thoroughly developed to remove sediment and flush fines from
the sand pack to improve the hydraulic communication between the well and the native
sediment of the formation adjacent to the well screen. Each monitor well location and
top-of-casing elevation was surveyed using survey-grade global positioning (GPS)
equipment. X and Y state-plane coordinates were located and top of casing elevations
were recorded to within 0.1 foot.
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Monitor well installation and development, groundwater sampling, groundwater sample
preservation and analysis, and monitor well abandonment were performed in accordance
with the Cimarron Sampling and Analysis Plan (SAP).

The next phase of fieldwork included sampling and off-site analyses for the fourteen new
wells. The initial sampling event occurred in April 2003 with a second sampling in June.
Samples were collected and shipped overnight to an off-site laboratory for analysis (i.e.,
gross alpha, gross beta, and Tc-99).

Also in June, the other existing wells and seeps listed below were included in this
sampling event:

Seeps: 1206 Wells: 1311 1325 1340
1208 1312 1336 1341

1313 1337 1343
1320 1338

After the initial well installations, NRC representatives conducting a site inspection,
requested that two additional wells be installed in the alluvium at the base of the cliffjust
northwest of the former U-Pond #1. After receiving on-site analytical results from these
two new wells, two additional wells were installed in the alluvium. These four alluvial
wells were installed in July 2003 and groundwater samples were then collected for off-
site analysis. These wells are shown on the drawing included in Attachment B and are
numbered as follows:

Alluvium at the base of the bluff:
U-Pond #1 Wells - T-62, T-63, T-64, and T-65

Since the eighteen new wells and thirteen existing monitor locations (including two seeps
and eleven wells) were sampled at different times, Cimarron felt it was important to
complete a final sampling event of all locations per the Work Plan. All eighteen new
wells and the thirteen existing environmental monitor locations were sampled in
September 2003. Groundwater elevations were collected during each sampling event.

This groundwater Assessment Report includes the laboratory results for the U-Pond #1
area and U-Pond #2 area. It presents a refined assessment of the hydrogeology of the
subject area, the extent of Tc-99 found in the environment, and the projected rate and
direction of groundwater flow toward the Cimarron River. This Assessment Report is
based primarily on data collected during the 2003 sampling events, but also references
historical environmental data as appropriate.

4.0 SEDIMENTARY CHARACTERISTICS OF ALLUVIAL DEPOSITS

Fifteen (15) of the eighteen (18) new monitor wells installed for this groundwater
assessment are located in the alluvial floodplain in areas downgradient from the former
upland U-Pond locations. The alluvial floodplain in the two Tc-99 areas of assessment
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are characterized as a broad alluvial plain formed by a point bar deposited by the
Cimarron River. The Tc-99 areas of assessment, including the monitor well locations,
are illustrated by the drawing included in Attachment B. The soil boring logs and monitor
well construction logs for the fifteen alluvial deposit wells are provided in Attachment A.

Construction details for the fifteen (15) wells are summarized in Table 1 - Summary of
New Well Construction Details included in Attachment C. Table 1 includes a summary
of the type of unconsolidated sedimentary materials encountered at each drilling location
(i.e., sand. silt, and/or clay). The results of drilling show that the under-lying floodplain
deposits in the U-Pond areas of assessment are predominantly sand as is characteristic of
a fluvial point bar deposit.

5.0 GROUNDWATER FLOW DIRECTION

Monitor well groundwater elevations were measured on September 16, 2003 and are
reported in Table 2 - Summary of Measured Groundwater Elevations - Tc-99
Groundwater Assessment. This table is in Attachment C. The wells measured included
wells screened in the Sandstone A and Sandstone B hydrogeologic units and the new
wells installed in the alluvial floodplain. The monitor well groundwater elevation data
has been used for the calculation of horizontal hydraulic gradients in the alluvial aquifer
as well as Sandstone A and Sandstone B. Horizontal hydraulic gradients are reported in
Table 3 - Potential Groundwater Hydraulic Gradients in Alluvial Aquifer, Sandstone A,
and Sandstone B. This table is in Attachment C.

5.1 Direction of Groundwater Flow in Sandstone A Hydrogeologic Unit

The direction of groundwater flow in Sandstone A in the U-Pond areas of assessment is
illustrated by the Sandstone A Groundwater Potentiometric Surface Drawing included in
Attachment D. The direction of groundwater flow in the Sandstone A hydrogeologic unit
is in a northerly direction toward the low-lying bluffs that border the alluvial floodplain.
Groundwater from Sandstone A is discharged to a system of seeps that have developed
on the face of the northward facing bluffs. The discharge zone is located at the base of
Sandstone A at the contact of Sandstone A with the underlying Mudstone A. Mudstone
A has low permeability characteristics and acts as an aquitard to limit the potential
downward migration of Sandstone A groundwater. The seeps have been sampled in the
past and the most prolific water producing seep (i.e., 1208) is included in the site's
groundwater monitoring programs. Seep 1208 is located in an area downgradient from
former U-Pond #2. Seep 1208 produces water on a year-long basis including the dry
season that extends from mid-summer through late fall.

At times of seasonally high groundwater elevations, the direction of groundwater flow in
Sandstone A may be influenced by the local topography and incised surface drainage
system. These drainages have developed on the gently sloping hills and ravines that
ramp downward in a northerly direction toward the bedrock bluffs that border the alluvial
floodplain. Excepting the influence of local topography, the general direction of
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groundwater flow in the Sandstone A hydrogeologic unit is in a northerly direction
toward the bedrock bluffs that border the alluvial floodplain as previously reported.

5.2 Direction of Groundwater Flow in Sandstone B Hydrogeologic Unit

The Sandstone B groundwater flow direction continues to be in a northerly direction
toward the bluffs and toward the alluvial aquifer. Measurement and interpretation of
Sandstone B groundwater elevation data (combined with other site elevation data such as
drilling logs and cross-sections) shows that groundwater in Sandstone B discharges to the
subsurface alluvial aquifer. See Table 3, Attachment C.

5.3 Direction and Rate of Groundwater Flow in Alluvial Aquifer

The direction of groundwater flow in the alluvial aquifer in the area downgradient of the
two U-Pond areas also is in a northerly direction toward the Cimarron River; however,
the hydraulic gradient is exceptionally flat and the rate of groundwater migration in this
area of the alluvial aquifer is correspondingly slow.

The depth to groundwater in this area of the alluvial floodplain is approximately nine to
ten feet below ground surface. The hydraulic gradient in the alluvial aquifer in this area
is very, very low and, based on groundwater elevation measurements taken in September
2003, is calculated to range from approximately 0.0003 foot per foot to 0.0008 foot per
foot (vertical foot per horizontal foot). See Table 3, Attachment C.

The results of drilling and installation of groundwater monitor wells in this area have
shown that the subsurface alluvial deposits are primarily sand. Assuming a characteristic
hydraulic conductivity of approximately 10 to 100 meters per day for the alluvial sand
deposits with a hydraulic gradient of 0.0008, the rate of groundwater flow in this area is
estimated to be less than 10 meters per year.

6.0 ANALYTICAL DATA PRESENTATION - U-POND #1

Analytical data from both newly installed bedrock wells and alluvial well and data from
previously installed wells in this area are discussed in this Section. The well locations are
shown on the drawing included in Attachment B. Data discussed includes gross alpha,
gross beta, and Tc-99. Cimarron has been analyzing for gross beta constituents as an
integral part of its environmental monitoring program since the inception of site
operations. Specific analyses for Tc-99 were not started until 1996 when it was added to
the environmental monitoring program. A summary of the bedrock wells discussed in
this section is included in Table 4.
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Table 4
Well Construction Information

Site Monitoring
Well No. Formation Date Installed Location Program

1311 Sandstone A 1985 Upgradient Yes
1312 Sandstone A 1985 Downgradient Yes
1313 Sandstone A 1985 Downgradient Yes
1340 Sandstone A 1997 Downgradient No
1341 Sandstone B 1997 Downgradient No
1345 Sandstone B 2003 Downgradient No

Data from four shallow bedrock (Sandstone A) wells and two deeper bedrock (Sandstone
B) wells are reviewed for monitoring groundwater upgradient and downgradient from the
former U-Pond #1 area. The four shallow Sandstone A wells are 1311, 1312, 1313, and
1340; well 1341 and new well 1345 are Sandstone B wells. Wells 1311 is upgradient to
former U-Pond #1. All other wells are downgradient wells. Monitor wells 1311, 1312,
and 1313 were installed in 1985. These wells are part of the site environmental
monitoring program; consequently, there is a significant amount of groundwater data
from these wells. Monitor wells 1340 and 1341 were installed in 1997 for a site
hydrogeological investigation. Well 1345 was installed in April 2003 for this Tc-99
investigation.

Also, as part of the Tc-99 assessment, analytical data from the five alluvial wells (i.e., T-
51, T-52, T-53, T-57, and T-58) installed north of the former U-Pond #1 area in April
2003 are presented in this Section. Finally, data from the four wells (i.e., T-62, T-63, T-
64, and T-65) installed in July 2003 are discussed. Analytical data tables for all wells
within the U-Pond #1 area sampled in accordance with the Work Plan are included in
Attachment E.

6.1 Analytical Data (Sandstone A)

In 1996, during the site-wide investigation to further evaluate disproportionate gross beta
to gross alpha ratios in groundwater, numerous wells on site were sampled. Bedrock
wells sampled included both upgradient and downgradient wells as shown in Table 4.

Upgradient well 1311 was analyzed in 1996 for Tc-99. The Tc-99 concentration was
measured at 18 + 4.8 pCi/L which is at the lower limit of detection for the off-site
laboratory. Sampling in June and September 2003 for this assessment showed Tc-99
results at 23.2 pCi/L and 21.2 pCi/L; also, at or below the detection limit for the
laboratory.

In 1996 and succeeding quarters, Tc-99 has been monitored in downgradient wells 1312
and 1313 and has been detected at elevated concentrations. Tc-99 concentrations in well
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1312 have generally decreased from a high of 3,680 pCi/L in 1997 to 2,850 pCi/L for the
September 2003 analysis. Well 1313 had a Tc-99 concentration in 1997 of 1,560 pCiAL
and the most recent analyses in June and September 2003 showed concentrations at 157
pCi/L and 411 pCi/L respectively. As discussed, Cimarron has monitored for gross beta
since these wells were installed. Plots of gross beta and Tc-99 versus the duration of the
sampling period for wells 1312 and 1313 are included in Attachment F. These four
figures (i.e., Figures 2.0 through 5.0) show an overall general decrease in concentrations
for both gross beta and Tc-99 for wells 1312 and 1313. For 2003, the analytical data for
Tc-99 would indicate an increase in concentrations for both wells. However, these short-
term trends are not indicative of the overall downward trend noted from the complete
data set. Concentrations have fluctuated with historic groundwater elevations with the
overall trend still being downward.

Groundwater samples from well 1340 have been analyzed for Tc-99 infrequently and
cannot be trended. However, the recorded gross beta has shown a downward trend. The
February 1997 gross beta was 430 pCi/L and the September 2003 result was 57.6 pCi/L.
The June and September 2003 Tc-99 analyses showed Tc-99 at 83 pCi/L and 122 pCi/L
respectively. The analytical data for all wells discussed in this section are presented in
Attachment F with the 2003 Tc-99 data summarized below in Table 5. All locations
sampled show Tc-99 concentrations substantially below the 3,790 pCi/L limit4 for license
termination.

TABLE 5 - SANDSTONE A
Tc-99 CONCENTRATIONS (pCiJL) for 2003

LOCATION FEBRUARY JUNE SEPTEMBER
1311 5.3 23.2 21.2
1312 1,260 2,060 2,850
1313 169 157 411
1340 _ _ _ 83.8 122

6.2 Analytical Data (Sandstone B)

Well 1341 was installed adjacent to well 1340 east and downgradient of former U-Pond
#1 into Sandstone B as a monitored location for the 1997 hydrogeologic investigation.
Analytical results for Tc-99 from the latest sampling event, September 2003, shows 263
pCi/L with the gross beta reported at 120 pCi/L. This well was first sampled in 1997 for
gross alpha, beta, and total uranium. The gross beta results have shown a general
downward trend from the June 1997 sampling event when the gross beta was recorded at
620 pCi/L.

Well 1345 has been sampled three times for off-site Tc-99 analysis. The original analysis
in April 2003, after well installation, showed Tc-99 at a concentration of 54.3 pCi/L. The
June 2003 result was at a non-detection concentration, and the most recent September
2003 result was 0.5 pCi/L for Tc-99, both results were below the laboratory detection
limit for Tc-99. The analytical data for all wells discussed in this section are presented in
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Attachment E, and a summary of the 2003 Tc-99 analytical results are included in
Table 6.

TABLE 6 - SANDSTONE B
Tc-99 CONCENTRATIONS (pCi/L) for 23003

LOCATION APRIL JUNE SEPTEMBER
1341 323 263
1345 54.3 ND* 0.5

*Non detect

6.3 Analytical Data (Alluvial Wells)

The 1996 investigation, which included water samples collected from temporary well
points north of both former U-Pond areas, along the base of the bluff area face and below
the bluff in the shallow alluvium, indicated Tc-99 was present at elevated concentrations.
These well points were sampled a second time in 2001. The highest recorded
concentration was 1,700 pCi/L for a sample collected in 2001 prior to the well points
being closed. The most recent well installations in the alluvium were to confirm the
results from the previous investigation and to better characterize this groundwater.

The April sampling event for the five new wells within the U-Pond #1 area showed Tc-99
ranging from 16 pCi/L for well T-51 to 627 pCi/L for well T-57. Well T-57 is adjacent
to the bluff and well T-51 is midway between the bluff and the Cimarron River. For the
September sampling, the two wells adjacent to the cliff, T-57 and T-58, showed
concentrations of Tc-99 of 706 pCi/L and 69.9 pCi/L respectively. The three wells
further north, midway between the bluff and the Cimarron River, wells T-51, T-52, and
T-53, show Tc-99 concentrations of 8.8 pCi/L, 32.1 pCi/L and 20.9 pCi/L respectively
which are similar to the June sampling event. Analytical data for Tc-99 from the April,
June, and September 2003 sampling events for the five new wells installed are shown in
Table 7.

TABLE 7 - ALLUVIUM
Tc-99 CONCENTRATIONS (lpCi/L) for 2003

LOCATION APRIL JUNE JULY SEPTEMBER
T-51 16 10.6 - 8.8
T-52 30 ND* - 32.1
T-53 28.9 17.5 - 20.9
T-57 627 671 - 706
T-58 115 124 - 69.9
T-62 - - 464 510
T-63 - 715 1,160
T-64 - 26.7
T-65 - 267

*Non-detect
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The four new wells installed in July at the base of the cliff just to the west of T-58
showed concentrations of Tc-99 ranging from 26.7 pCi/L to 1,160 pCi/L for the
September 2003 sampling events. These wells are T-62, T-63, T-64, and T-65. Well T-
63 shows the highest result. The Tc-99 analytical data for these four wells are also
summarized in Table 7.

6.4 U-Pond #1 Area Summary

Shallow groundwater within Sandstone A and Sandstone B downgradient from the
former U-Pond #1 has been impacted by prior site operations and shows elevated but
decreasing concentrations of Tc-99. The highest concentration of Tc-99 within this
sandstone area is at well 1312 with a concentration of 2,850 pCi/L. In June 1989, prior to
Tc-99 analysis, well 1312 showed a gross beta of 8,000 pCiAL; the September 2003 gross
beta was 1,810 pCi/L. Well 1341, located in Sandstone B, shows a slight impact from
prior site operations and also shows a general downward trend in Tc-99 concentrations.
All analytical data showed concentrations of Tc-99 below the groundwater concentration
limit of 3,790 pCi/L for license termination with well 1312 being the highest
concentration at 75% of the limit. Concentrations of Tc-99 have peaked in Sandstone A
and Sandstone B downgradient from the former U-pond as the shallow groundwater
flows laterally north and discharges at the sandstone outcrops along the bluff and into the
alluvium.

The shallow alluvium north of the bluff shows elevated concentrations of Tc-99 with the
highest concentration recorded at well T-63 with a concentration of 1,160 pCi/L. As
discussed in the September 2002 Technituim-99 Site Impact Evaluation 2 , groundwater in
Sandstone A downgradient from the former U-Pond, flows laterally and discharges to the
incised drainage pathways and seeps found in the low-lying bluffs and cliffs that border
the floodplain. These discharge zones are the source for the Tc-99 found in the alluvium
groundwater. All locations sampled show concentrations substantially below the Tc-99
limit of 3,790 pCi/L for license termination with well T-63 being the highest
concentration at 30% of this limit. Since the original source (i.e., U-Pond #1) is removed,
the concentrations of Tc-99 in groundwater and at the discharge zones will continue to
decrease as will the concentration of Tc-99 in the alluvium.

7.0 ANALYTICAL DATA PRESENTATION - U-POND #2

Analytical data from both the newly installed bedrock and alluvial wells and data from
previously installed wells in this area are discussed in this section. Data from both
Sandstone A and Sandstone B bedrock wells and two seeps are included. The bedrock
and alluvium locations sampled are shown on the drawing included in Attachment B; a
bedrock well summary is listed in Table 8.
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Table 8
Well Construction Information

Site Monitoring
Well/Seep No. Date Installed Formation Location Program
1208 Sandstone A Downgradient Yes
1320 1989 Sandstone A Downgradient Yes
1325 1989 Sandstone A Upgradient Yes
1336/1336A 1989/1994 Sandstone A Downgradient Yes
1337 1997 Sandstone A Downgradient No
1338 1997 Sandstone B Downgradient No
1346 2003 Sandstone B Downgradient No
1347 2003 Sandstone A Downgradient No

Well 1325 is an environmental well installed in Sandstone A in 1989 and is located
upgradient to the U-Pond area. Wells designated 1320, 1336, 1337 and 1338 were
installed to monitor groundwater under and downgradient from the former U-Pond area.
Wells 1320 and 1336 are environmental monitoring wells installed in Sandstone A in
1989. Wells 1337 and 1338 were installed as two monitored locations for the 1997
hydrogeologic investigation to monitor Sandstone A and Sandstone B, respectively.
Wells 1346 and 1347 were installed in April 2003 for this Tc-99 assessment. Well 1346
is a Sandstone B well and well 1347 a Sandstone A well. Groundwater seep 1208,
located north of the U-Pond area at the face of the cliff, is included as a monitored
location in this area for Sandstone A. Wells 1320, 1336, and 1325 and seep 1208 are
monitored locations that are part of the site environmental monitoring program;
consequently, there is a significant amount of analytical data for these locations.

Also, as part of this Tc-99 assessment, six alluvial wells (i.e., T-54, T-55, T-56, T-59 T-
60 and T-61) were installed north of the former U-Pond area. These wells were installed
at the base of the cliff and midway between the cliff and the Cimarron River. Well 1343,
installed adjacent to the River in 1997, also was sampled for this assessment. Analytical
data tables for wells and seeps sampled in accordance with the Work Plan are included in
Attachment G.

7.1 Analytical Data (Sandstone A)

Since 1996, Tc-99 has been specifically monitored at several locations within this U-
Pond #2 area including well 1336A and seep 1208. Tc-99 concentrations in well 1336A
(well 1336A replaced well 1336 in June 1994) have decreased from a high of 2,590 pCi/L
in 1997 to 947 pCi/L for the September 2003 analysis. The gross beta concentrations
from earlier well 1336 sampling events (i.e., 11,000 pCi/g gross beta in 1989) would
indicate that the Tc-99 plume has peaked at this location and subsequently is dissipating
as the groundwater flows north toward the bluff. Trend analyses for well 1336 including
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both gross beta and Tc-99 are included in Attachment H, Figures 6.0 and 7.0, and show
the downward trending concentrations.

Seep 1208 had a recorded Tc-99 concentration in 1996 of 4,550 pCi/L and a gross beta of
3,190 pCi/L. The general trending for gross beta has been slowly downward. The June
2003 Tc-99 analysis indicates a possible error in the original reported analytical data.
The Tc-99 concentration from General Engineering Laboratories (GEL) was recorded at
5,300 pCi/L. This June sample was split with the NRC, whose result from ORISE was
1,800 pCi/L for Tc-99. Ten other samples split with the NRC and analyzed for Tc-99
were all within 1% agreement. The discrepancies between the 1208 sample results for
Tc-99 were investigated by both Cimarron and the NRC. GEL re-analyzed the sample
and recorded 3,500 pCi/L for Tc-99. ORISE's performed Tc-99 analysis on both the
original split sample sent to ORISE from GEL and their original sample with results of
3,510 pCi/L and 3,340 pCi/L respectively. Cimarron believes the 3,500 pCi/L analytical
results to be representative of the June sampling event and has recorded this result in the
data files.

The September 2003 seep 1208 analysis for Tc-99 was 4,020 pCi/L and the analytical
result for gross beta was 1,710 pCi/L. Trend analyses for both gross beta and Tc-99 are
included in Attachment H, Figures 8.0 and 9.0. Since 1989 the gross beta trending
continues to be downward. The more recent Tc-99 trending data shows a gradual
increase in concentrations for this sample location. However, despite the data
fluctuations, Tc-99 concentrations in seep 1208 appear somewhat steady, averaging
approximately 3,000 pCi/L Tc-99 since 1996. Also, since this is a seep sample that is
collected from a small pool located just below the seep discharge, samples collected from
this pool and analyzed for Tc-99 produce results that are not necessarily as accurate as
samples collected from a properly constructed well. This pool can be subjected to
impurities being deposited in the pool from the natural surroundings that can influence
and interfere with subsequent Tc-99 analyses. The two upgradient wells, 1336A and
1347, show Tc-99 concentrations substantially below the license release limit of 3,790
pCi/L.

Groundwater samples from well 1337 have been analyzed for Tc-99 infrequently and
cannot be trended. This well was first sampled in 1997 for gross alpha/beta and total
uranium. The gross beta was reported at 343 pCi/L. In June 1999 this well was first
sampled for Tc-99 and showed a concentration of 113 pCi/L. The September 2003
sampling event showed Tc-99 at 294 pCi/L with a gross beta of 95.1 pCi/L. In
September 2003, wells 1320 and 1325 were analyzed for technetium and showed a
concentration below the off-site laboratory detection limit (DL) for this constituent.

The new Sandstone A well, 1347, was first sampled in April 2003 with a reported
concentration of Tc-99 at 720 pCi/L. The June analytical result was 96.1 pCi/L and 45.3
pCi/L for the September sampling event. This well is upgradient from seep 1208.

Seep 1206, although not considered a downgradient seep to this U-Pond area was
sampled per the Work Plan. The September 2003 analytical results showed Tc-99 at 14.4
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pCi/L, which is below the DL for the laboratory. Also, this location was sampled for
analyses three times in 1997 and twice in 2002. The analytical results for Tc-99 ranged
from 12.2 pCi/L to 54.4 pCi/L during this period. The 2003 Tc-99 analytical results for
Sandstone A wells are summarized in Table 9.

TABLE 9 - SANDSTONE A
Tc-99 CONCENTRATIONS (nCiAL') for 2003

LOCATION FEBRUARY JUNE SEPTEMBER
1320 6.9 4.8 6.9
1325 _ _ _ 7.7

1336A 1,020 952 947
1337 207 234 294
1347 720 96.1 45.3
1206 _ _ 14.4
1208 4,280 3,500* 4,020

reRanalysis by GEL

7.2 Analytical Data (Sandstone B)

Sandstone B well 1338 was installed in 1997, northeast and downgradient of former
U-Pond #2, for the purpose of verifying that a hydrologic barrier layer (Mudstone A)
exists between Sandstones A and B under this area. This well was first analyzed for Tc-
99 in June 1999 and showed a result of 32.7 pCi/L. Gross beta and Tc-99 analytical
results from the September 2003 sampling event were 8.6 pCi/L and 8.8 pCi/L
respectively.

The new well, 1346, showed a concentration of Tc-99 of 6 pCi/L for the June sampling
event, and 84.2 pCi/L for September. These Sandstone B concentrations are either below
the DL for the off-site laboratory reporting the results or a small fraction of the license
release limit. A summary of the 2003 Tc-99 analytical results is shown in Table 10.

TABLE 10 - SANDSTONE B
Tc-99 CONCENTRATIONS (pCi/L) for 2003

LOCATION APRIL JUNE SEPTEMBER
1338 23.1 ND* 8.8
1346 291 6 84.2

*Non-detect

7.3 Analytical Data (Alluvial Wells)

In 1996, Cimarron conducted an investigation north of U-Pond #2 along the bluff face
and in the shallow groundwater at the base of the bluff using shallow temporary well
points. The analytical results for several of the temporary PVC wells showed the
presence of Tc-99 as reflected by the elevated gross beta results. Prior to the
abandonment of these wells, the highest recorded concentration was 1,148 pCi/L for a
sample collected in 2001.

15



The most recent properly constructed wells installed in the alluvium were intended to
confirm and better characterize the shallow groundwater north of the bluff. The initial
sampling in April, after well installation, showed Tc-99 concentrations ranging from 167
pCi/L to 1,590 pCi/L for wells T-54, T-55, and T-56, which are located near the bluff.
The wells midway between the bluff and the River, showed Tc-99 concentrations at the
detection limit for the off-site laboratory ranging from 15.9 to 23.7 pCiAL. These
northern wells are numbered T-59, T-60 and T-61.

The June 2003 sampling event showed sample results ranging form 220 pCi/L to 1,480
pCi/L for wells T-54, T-55, and T-56 and results below the detection limit for wells T-59,
T-60, and T-61. For the September 2003 sampling event, wells T-54, T-55, and T-56
showed concentrations of Tc-99 of 1,310 pCi/L, 286 pCiAL, and 237 pCi/L respectively.
The three wells further north, wells T-59, T-60, and T-61, showed Tc-99 concentrations
of 14.5 pCi/L, 14.3 pCi/L, and 20 pCi/L respectively. These northern well concentrations
are all below the laboratory DL for this radionuclide. Well 1343 located north of T-61
adjacent to the Cimarron River showed a Tc-99 concentration of 0.8 pCi/L for the
September 2003 sampling event; this reported result is also below the detection limit for
the laboratory performing the analysis. The 2003 analytical data for Tc-99 are shown in
Table 11.

TABLE 11- ALLUVIUM
Tc-99 CONCENTRATIONS (nCi/L) for 2003

LOCATION APRIL JUNE SEPTEMBER
T-54 1,320 1,480 1,310
T-55 1,590 767 286
T-56 167 220 237
T-59 16.6 ND* 14.5
T-60 23.7 11.7 14.3
T-61 15.9 2.7 20
1343 ND* 0.8

*Non -Detect

7.4 U-Pond #2 Area Data Summary

Shallow groundwater within Sandstone A and Sandstone B downgradient from the
former U-Pond #2 has been impacted by prior site operations and shows elevated
concentrations of Tc-99. Concentrations of Tc-99 have peaked within Sandstone A
downgradient from the former U-Pond #2 area and at the outcrops along the bluff as
demonstrated by the analytical data recorded for seep 1208. Seep 1208 shows the highest
Tc-99 concentration for the September sampling event at 4,020 pCi/L. The concentration
of Tc-99 at this location has fluctuated since 1996 with an overall average of 3,000
pCi/L. Groundwater samples collected from Sandstone B were recorded either at the
detection limit for the laboratory or at a fraction of the license release criteria, indicating
minor impact to this zone from prior site operations.
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The shallow alluvium shows elevated concentrations of Tc-99 adjacent to the bluff. As
discussed in Section 5.1, the source for the elevated concentrations of Tc-99 in the
alluvium is the discharge from the low-lying bluffs and cliffs that border the floodplain.
The highest concentration in the alluvium as reported from the September 2003 sampling
event was for well T-54 which is located just north of seep 1208. The reported
concentration was 1,310 pCiAL.

With the exception of seep 1208, all analytical data for this area showed concentrations
of Tc-99 below the groundwater concentration limit of 3,790 pCi/L for license
termination. Although the data showed the Tc-99 in seep 1208 is slightly above the limit,
this is tempered by he gross beta concentrations which indicate a gradual general
downward trend. The two upgradient wells to seep 1208 show concentrations of Tc-99
substantially below the license termination limit. With this U-Pond closed and vegetated,
Tc-99 in groundwater and at the outcrops along the bluff will continue to decrease as it
moves beyond the extent of the former impoundment within both the sandstones and
alluvium and disperses.

8.0 CONCLUSION

In response to the NRC's March 12, 20021 letter, Cimarron developed a Technitium-99
Site Impact Evaluation and Proposed Work Plan2 addressing the presence of Tc-99 in
groundwater at the Cimarron facility. Based upon data presented in that Work Plan,
Cimarron concluded that the presence of Tc-99 in groundwater had been characterized
downgradient from U-Pond #1, U-Pond #2, Burial Area #1, and other areas on-site. This
characterization demonstrated that elevated levels of Tc-99 are present downgradient
from the two former waste management areas of U-Pond #1 and U-Pond #2 within the
shallow sandstones and at the seep outcrops and are not generally present at
concentrations above laboratory detection limits anywhere else on site.

Because of the elevated concentrations of Tc-99 in groundwater downgradient from the
two U-Ponds, Cimarron proposed further groundwater characterization within the
shallow sandstones and in the alluvium of the Cimarron River north of the bluff area.
This proposed assessment has been completed and has not modified Cimarron's
understanding of the disposition of the Tc-99 plumes nor the hydrologic setting of the
site.

In general, shallow groundwater in the A Sandstone unit discharges to the incised
drainage pathways and seeps found north of the former U-Pond areas. Also, the
intersections of the alluvium with the deeper underlying B Sandstones creates discharge
zones for the sandstones and further influences and controls lateral movement of the
groundwater in the alluvium towards the Cimarron River. The hydraulic gradient within
the alluvium is exceptionally flat.

Cimarron previously had concluded that the Tc-99 concentrations in groundwater
adjacent to the former U-Ponds were trending downward and that peak concentrations
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had reached the bluffs north of the two pond areas. The peak concentration was found at
seep 1208. Cimarron determined that seep 1208 represented the highest Tc-99
concentration on site, and did not believe additional monitoring points were needed.
Seep 1208 continues to produce sufficient water for sampling throughout the year,
including the dry months of August through October. This seep has been monitored
continuously under the site's revised 1989 environmental monitoring program. Also, as
noted previously, seep 1208 samples are collected from a small pool that actually is
located below the seep, which probably produce results that are not as representative as
samples collected from a properly constructed well in Sandstone A. The two upgradient
wells to seep 1208, wells 1336A and 1347, show concentrations of Tc-99 substantially
below the license release limit of 3,790 pCi/L.

The fact that seep 1208 represented the highest concentration of Tc-99 located on-site
was based upon the data presented in the initial September 2002 "Technetium-99 Site
Impact Evaluation 2." This study presented data from the 1996 seep sampling event
which showed gross beta sample results from fourteen seep locations north of both
U-Ponds. Seep 1208 had the highest Tc-99 concentration for groundwater discharging
from Sandstone A seeps downgradient from the two U-Ponds. The gross beta was
recorded at 3,190 pCi/L in December 1996.

The conclusion that seep 1208 represents the highest concentration of Tc-99 monitored
on site has not changed with the additional data generated from the installation of
eighteen new wells. The additional data did confirm the presence of Tc-99 at slightly
elevated concentrations in the shallow alluvium groundwater immediately north of the
bluff area. Whereas, the six wells located midway between the bluff and the Cimarron
River showed concentrations of Tc-99 at or slightly above the DL for the laboratory
performing the analyses. The bluff area includes shallow Sandstone A discharge points
downgradient from both former U-Pond areas which have resulted in the Tc-99
concentrations in the alluvium. However, these concentrations are substantially below
the concentrations monitored at seep 1208. Seep 1208 presently is the only sample
location that has yielded a Tc-99 concentrations slightly above the license termination
guideline value of 3,790 pCi/L4 . Data from the June re-analysis showed Tc-99 at 3,500
pCi/L which is just below the limit. While the September Tc-99 result was slightly above
the limit at 4,020 pCi/L, previous gross beta results in December 1996 at 3,190 pCi/L
and September 2003, at 1,710 pCi/L, indicate that Tc-99 concentrations are decreasing
also. Cimarron believes that sufficient data has been generated to fully characterize the
Tc-99 in groundwater downgradient from the two U-Pond areas and neither remediation
nor further characterization is required based upon this assessment. The only location
where further monitoring is justified is seep 1208. Cimarron will submit a license
amendment request in early 2004 that will request replacing the existing "environmental
monitoring" program with a "post decommissioning monitoring" program. Wells
presently located within the two U-Pond areas will be affected by this request.
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I7 SANDY
Lb; CLAY

17 CLAYEY
L2 SAND

D__D__
E-1



KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONiTORING WELL INSTALLATION DIAGRAM

Protective

Yes J6
Steel 0
Surveying
Yes I

Pipe ------ --- -- Casing Cap Vt ? Yes j0 No El
No O I d 0; 1_ ____ -Lock ? Yesz No E
PVC 0 ,"_ _ ,.Weep Hole ? Yes 11 MO °

Pin ? -__ 9 <) Ft. oo Concrete Pad 2 j 1 3 Ft. x j Ft. x _ _ Inches

DRILLING INFOqMATlON:

FROM I. Borehole Diamnet er= Inches.
rete t. ~~~~BELOW TOP OF:rete _ Ft. ' , GRADE CASING 2. Were Drilling Additives Used 7 YesE tfo E'

Revert E Bentonite o Water C
__________ ,_________ Solid Auger f Hollow Stem Auger C]

3. Was Outer Steel Casing Used 7 Yes [X N4oO

tonite Grout Mix Depth= ° to t4Q Feet. '

Conc

Cement/Ben Nd
Yes6 l N 1o

5.5 Gallons Water to
94Lb. Bag Cement & -

3-5 Lb. Bentonite
Powder

Other:

Bentonite Seal

Pellets i Slurry El

1�0.:

ItIL
J_ICjVf�krvA�V,42Q _4 3

i

4. Borehole Diameter for Outer Casing l°4lnches.

WELL CONSTRUCTION INFORMATION:
I .Type of Casing: PVC C Galvanized E Teflon E

Stainless E Other

2. Type of Casing Joints: Screw-Couple g Glue-
Couple El Other

3. Type of Well Screen: PVC " Galvanized E
Stainless El Teflon E Other

4. Diameter of Casing and Well Screen:

Casing c Inches, Screen_ Inches.

5. Slot Size of Screen: O. c I

6. Type of Screen Perforation: Factory Slotted 1'
Hacksaw E Drilled l Other_

7. Installed Protector Pipe w/Lock: Yes 5 No I
WELL DEVELOPMENT INFORMATION:

I. How was Well Developed ? Bailing O Pumping E
Air Sur g (icr NrQytro n) r Other

2. Time Spent on. Well Development ?

Filter Pack
Above Screen

FILTER PACK MATERIAL

Silica Sand E
Washed Sand E -

Pea Gravel El

Other:

Sand Size t° ;4)

F~.-. Mlnutes/Hours
3. Approximate Water Volume Removed ? IC) Gallons

4. Water Clarity Before Development ? Clear E
Turbid I Opaque E

5. Water Clarity After Development I Clear E
Turbld AI Opaque E

6. Did Water have Odrr ? Yes El 1 No [
If Yes, Describe

7. Did Water have any Color? .Yes E No E
Yes . Describe

WATER LEVEL INFORMATION:
Water Level Summary (From Top of Casing)

During Drilling o t Ft. Date

Before Development Datet./Dat3

Dense Phase Sampling

Bottom Plug
Yes l NoOl

Overdrilled Material
Backflll

Grout El Sand M
Caved Material E

G

After Development Ft. Date
Other:

Driller/Firm Ait I
Drill Crew 13. Gc4m1

Drill Rig Type Date Installed 411 /C 3
,j Kerr-McGee -

Well No. | qb - Hydrologist ( / oor



SOIL BORING LOG KM-5655-A

KERR-McGEE CORPORATION IKM -SUBSIDIARY IOTON|BORING

Hydrology Dept. Engineering Services 3tL - I NUMBER 1347
DEPTH tUNIFIED BLOWS PID SAMPLE

IN LITHOLOGIC DESCRIPTION SOLPR PDEMKSR
FEET __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ FIL FOOT (ppmn) NO. > DEPTH REC. FE D O S R A I N_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _C LA SS. I__ _I
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.......
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_ _

/0

11. °

. Water Table (24 Hour) GRAPHIC LOG LEGEND DATJ RIL ED PAGE

..V.. Water Table (Time of Boring) L ClAY Ofi DBIS ADILUNZ(1ETHOO

PID Photoionization Detection (ppm) LI A of
NO. Identifies Sample by Number llTll Fi1 HGltL r j \o

Z TYPE Sample Collection Method LLll SILT t 0lCAGWIPEAl) DRILLED BY

O g SPLIT- [ AUGER [ ROCK O SAND CLAY LOGGED BY

z DJ BARREL JCORE CLAYEY
CL L;-;~~ ~ ~~~~~~~~ GRAEL 0iJSAN

*x WALED [ CONTINUOUS NO Ms EXISTING GRADE ELEVATION IFT AMSLC
SAMPLER RECOVERY ESLI _________,

DEPTH Depth Top and Bottom of Sample S1 LTYEY O L ATONORGRIDCOORO(NA S

REC. Actual Length of Recovered Sample in Feet



KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

UOUITORING WELL INSTALLATION DIAGRAM

Protective Pipe…---______ - - _---Casing Cap V

Yes El No t lla ------ Lock? Yes E

Steel a PVC a 1 SWeep Hole ?
Surveying Pin 7 - - | Ft. Concrete Pad

Yes al No i . ' :

ent ? Yes l No ]
ll No 5
Yes 0 No 0

leDEP~TH
FROM

BELOW TOP OF
GRADE CASINGConcrete

Cement/Bentonite Grout Mix

Yes t Noo

5.5 Gallons Water to
94Lb. Bag Cement & -

3-5 Lb. Bentonite
Powder

Other:

Bentonite Seal

Pellets'D Slurryo

u-t_5

Filter Pack
Above Screen

_______________Ft. x Ft. x Inches

DRILLING INFORMATION:

I. Borehole Diameter= n0 Inches.

2. Were Drilling Additives Used 7 Yeso No C
Revert o Bentonite l Water l
Solid Auger [) Hollow Stem Auger tl

3. Was Outer Steel Casing Used ? Yes U Hop

Depth= _ to Feet.

4. Borehole Diameter for Outer Casing Inches.

WELL CONSTRUCTION INFORMATION:
I .Type of Casing: PVCK Galvanized o Teflon o

Stainless 5 Other
2. Type of Casing Joints: Screw-Couple C Glue-

Couple a Other
3. Type of Well Screen: PVC 4 Galvanized U

Stainless 5 Teflon o Other_
4. Diameter of Casing and Well Screen:

Casing a; Inches. Screen_ Inches.

- 5. Slot Size of Screen: 0. So

6. Type of Screen Perforation: Factory Slotted

Hacksaw 5 Drilled El Other_
7. Installed Protector Pipe w/Lock: Yes l No (
WELL DEVELOPMENT INFORMATION:
I. How was Well Developed ? Bailing 5 Pumping 5

Air Surging (Air or Nitrogen) a Other

2. Time Spent aq Well Development '

= Minutes/H ' /
3. Approximate Water Volume Removed 7 Gallons

4. Water Clarity Before Development 7 Clear 5
Turbid'I1 Opaque Cl

5. Water Clarity After Development 7 Clear Cill
Turbid l Opaque D

6. Did Water have Odor ' Yes 5 No A
- If Yes. Describe

7. Did Water have any Color ? .Yes 5 No e

If Yes , Describe

- WATER LEVEL INFORMATION:
Water Level Summary (From Top of Casing)

During Drilling Ft. Date

Before Development Ft. Date
After Development Ft. Date ______

FILTER PACK MATERIAL

Silica Sand l

Washed Sand 5

Pea Gravel al

Other: _

Sand Size / 0 --no

Dense Phase Sampling
Bottom Plug

Yes C No C

Overdrilled Material
Backfill

Grout l Sand al

Caved Material tl

Cup FtL.- *F.

Ft.l I
_ _ _ _ _ ~ ~ _ _ IIJ _

Other:

Driller/Firmn AIE
Drill Crew A i | f. 6Ci L

Drill Rig Type eilin
Well No. 5 L3I7

Date Installed _________

Kerr-McGee ) ,F
Hydrologist . 0C '



SOIL BORING LOG KM-5655-A

KERR-McGEE CORPORATION
drology Dept. Engineering Services

SUBSIDIARY .CATION

SOIL SAMPLE
LITHOLOGIC DESCRIPTION

slit.

Ti~rc~ Ios, 5Ick~j

11 I*

*1 i I

SW

-TT-) 0,

l

z0
I.-

z
C-

I Water Table (24 Hour)

V Water Table (Time of Boring)
PID Photoionizotion Detection (ppm)
NO. Identifies Sample by Number
TYPE Sample Collection Method

SPLIT- AUGER ROCK
N BARREL [ [I CORE

THN-ED CONTINUOUS No
WALLBED JSAMPLER RECOVE

DEPTH. Depth Top and Bottom of Sample
REC. Actual Length of Recovered Sample in Feet

RY

DEBRIS
1 CLAY E-2 FILL

9D SILT Q orAq, (PEAtI

I-I s SANDY
L.J SAND l~a] CLAY

R11 CLAYEY
±GRAVEL LL:j SAND

SI CL tAY O

RNSltT 0

A-

LOGGED BY

I) FoOiZ
EXISTING GRADE ELEVATION F7T AMSLI

q3g. 0 plr qjo -7-0 6
LOCATION OR GRID COOROINTS

5,OO-tS_-Z5d
.1. .1. - -~I



-

KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

Protective Pipe - ___---Casing Cap Vent'? Yes O No L
Yes O No 0 -- .. 1Lock t Yee O No 0

Steel L PVC 0 " _ ,Weep Hole I Yes 0 No O

Surveying Pln 7 ____ - : = 5 Ft. , - Concrete Pad __Ft. x Fj.Ft. x .Inches

Yes 0 NO 0 DRILLING INn0gMATION:

FROM 1. Borehole Diameter= 1 Inches.

Concrete FJBELOW TOP OFGRADE CASING 2. Were Drilling Additives Used YtesO No :'
Revert CJ 8entonite j Water L

_______.-. Solid Auger L Hollow Stem Auger 2

3. Was Outer Steel Casing Used ? Yes Li No"

Cement/Bentonite Grout Mix

Yese Nofl

5.5 Gallons Water to
94Lb. Bag Cement &
3-5 Lb. Bentonite

Powder
Other:

Depth= to Feet.

1O

Bentonite Seal

Pellets Li Slurry 0

Filter Pack
Above Screen

FILTER PACK MATERli

Silica Sand 6

Washed Sand 5

Pea Gravel 5

Other:

Sand Size 10-aL

?. '..- Ft. .

1) S Ft.I

Cup Ft.

4. Borehole Diameter for Outer Casing Inches.

WELL CONSTRUCTION INFORMATION:
I .Type of Casing: PVC ft Galvanized 0 Teflon 0

Stainless 5 Other

2. Type of Casing Joints: Screw-Couple O Glue-
Couple L Other

3. Type of Well Screen: PVC X Galvanized 0

Stainless 5 Teflon O Other __

4. Diameter of Casing and Well Screen:

Casing C3 Inches, Screen C_ Inches.

5. Slot Size of Screen: /0
6. Type of Screen Perforation: Factory Slotted CS(

Hacksaw L Drilled L Other t

7. Installed Protector Pipe w/Lock: Yes L No L
WELL DEVELOPMENT INFORMATION:

I. How was Well Developed 7 Bailing L Pumping o
Air Surging (Air or Nitrogen) Q Other

2. Time Spent on Well Development t

2'f r *. .5 / Minutes/Hours Oe/f
3. Approximate Water Volume Removed ?(000 Gallons

4. Water Clarity Before Developmet t Clear '

Turbid W Opaque 0 L 51
5. Water Clarity After Development ? Clear

Turbid L Opaque L
6. Did Water have Odor t Yes L NO 9

If Yes, Describe

7. Did Water have any Color 7 Yes 0 No g

If Yes . Describe

WATER LEVEL INFORMATION:
Water Level Summary (From Top of C s ng)

During Drilling (.O 5II Ft. Date 411/03
Before Development 5.39 Ft. Date______

After Development Ft. Date

Dense Phase Sampling

Bottom Plug
Yes i No 5

Overdrilled Material
Backfill

Grout L Sand C]
Caved Material L

I q 115

Other:

Driller/Firm fEI

Drill Crew -6rc&Lim Rdk-
Drill Rig Type ;(9 Date Installed--4/LI / 0 03

- ------ l Kerr-McGee .
Well No. TF I Hydrologist _______ ____

qoo 0) 1,ao E



SOIL BORING LOG KM-5655-A

KERR-McGEE CORPORATION jRMSUGSIOIARY LOCATION BORING
Hydrology Dept. Engineering Services I CIr2 I ?Ack q OJJ-)? IOt NUMBER T-5(

DEPTHI | t UNIFIEDBLO | | |F
IN I LITHOLOGIC DESCRIPTION 11' SOIL PER PIDPOSI APE__ REMARKS OR

FEET d _______________ -~ FIELD FOT I(ppm) NO. >-DEPT REC. FIELD OBSERVATIONS
_ _ _ _ _ _ _ _ _~ ~~~~~ E' CLASS. j I 1 l j

/0

1-

s liyI~Ic6- I 4.i 11ou-r-4 50ffr

Ixn J ci-Lf W/&t

Sm V Cn(y

5AN, P0

*iC&S vMCA c's7

- r-eA~s~ S4AI`U I ~)-tVCA

� IN\
'I'll'

e

.I

I

.o\ L
D

'L.J

I \ 1 1 1 1 , .i I ,

L-

I I

S

IC,

3.6

a-

1.';

-F�- f1c.LE• -

IN�NJ�'Z �reA

�-. .J/ .�iL& 5 -

� t�c*�s.

gs
titw.. _

C

i

I .. - - -- _ _ _ _ _ I - i4 I

WCXKL Ck "'

..Y Water Table (24 Hour) GRAPHIC LOG LEGEND DAT|
7
ILkD PAGE

V.. Water Table (Time of Boring) M CLAY E FRIL ORILLING METHOO

PID Pholoionization Detection (ppm)
NO. Identifies Sample by Number flGHLY -H5PS

Z TYPE Sample Collection Method LLu SILT CRrANC EAT) DRILLED flY

i SPLIT AUGER ROCK Li SAND L AN C CAY AGE B

Z BARREL AJ CORE r7 1 CLAYEY LOGGED eY

i; ; I TGRAVEL SAND

iX A THINL E CONTINUOUS NO SILTY EXISTING GRADE ELEVATION (FT. ANSLI

W ATUBED _SAMPLER RECOVERY 1EL CLAY LJ 31SLJ

DEPTH. De pt h Top and Bottom of Smple CLAYEY LOCATION O GRID COORDINATES
REC. Actual Length of Recovered Sample in Feet SL00 aw B -



KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

Protective Pipe…- -- - - - -_ -Casing Cap Vent t Yes Q No 5
Yes E No 0 ------- Lock t Yes 0 No f

Steel 0 PVC I -- , Weep Hole ? Yes O No 0
Surveying Pin ? -Ft Concrete Pad . Ft. x
Yes 5 No Cocr-teaF .' x

_ Ft. x I.. Inches

'LZDEPT-H
FROM

BELOW TOP OF
GRADE CASINGConcrete

Cement/Bentonite Grout Mix

Yes Q No l
5.5 Gallons Water to
94Lb. Bag Cement &
3-5 Lb. Bentonite

Powder

UHILLING IzN(- A I 1Urd:

1. Borehole Dlameter= CJ ___ Inches.

2. Were Drilling Addltives Used ? Yes El
Revert Cl Bentonite l Water E
Solid Auger Cl Hollow Stem Auger Cl

3. Was Outer Steel Casing Used t Yes Cl

Depth= '°to Feet.

Noay

Other:

J -Z _ _ _

Bentonite Seal

P| ~1~3 Slurry 5

Filter Pack
Above Screen

1/-G' /.I

FILTER PACK MATERIAL

Silica Sand 3

Washed Sand 5

Pea Gravel E

Other: _

Sand Size 10/24

4. Borehole Diameter for Outer Casing Inches.

WELL CONSTRUCTION INFORMATION:
I .Type of Casing: PVC E Galvanized E Teflon E

Stainless 5 Other

2. Type of Casing Joints: Screw-Couple WK Glue-
Couple E Other

3. Type of Well Screen: PVC Ei Galvanized E
Stainless 5 Teflon E Other

4. Diameter of Casing and Well Screen:

Casing _ _ _ Inches. Screen -Inches.

5. Slot Size of Screen:.- /
6. Type of Screen Perforation: Factory Slotted

Hacksaw E Drilled E Other_
7. Installed Protector Pipe w/Lock: Yes 5 No 5
WELL DEVELOPMENT INFORMATION:

I. How was Well Developed t Balling O Pumping 5
AIr Surging tAir or Nitrogen) [X Other_

2. Time Spent on Well Development 7

3. 75A / o Menute s/Hour
3. Approximate Water Volume Removed t475Gallons

4. Water Clarity Before Development I Clear E
Turbid {j Opaque E

5. Water Clarity After Development I Clear g

Turbid 5 Opaque 5
6. Did Water have Odor t Yes 5 No 0

It Yes, Describe

7. Did Water have any Color t Yes E No

if Yes , Describe

WATER LEVEL INFORMATION:
Water Level Summary (From Top of Casing)

During Drilling Ft. Date

Before Development Ft. Date

After Development Ft. Date

.2-5'•.. -i
Dense Phase Sampling
Bottom Plug

Yesa0 No0C

Overdrilled Material
Backfill

Grout E Sandk(
Caved Material 5
Other:t

Driller/Firm A -I-

Drill Crew C, C4V4ACM-_ . ,. . _

Drill Rig Type F- I o Date 4
Kerr-McGee
Hydrologist' -T. ( J anWell No. v-5s-



SOIL BORING LOG KM-5655-A

KERR-McGEE CORPORATION
Hydrology Dept. Engineering Services

DEPTH
IN

FEET

* SOIL SAMPLE
LITHOLOGIC DESCRIPTION

-4

15

10

15

-7

1

7

slu~ C(A'

5wb /C V8'5'1 &L 4 Ur
Vc(S S'-~ £cv 1 .

t,-vsi I) CjL

Swiehtyls (cfe~-

46-Ox A lje~

'�Al-rOStIO-F�- Of �2rv.0
I .. .4- .4-

-4�,l

0

z

0.

w

-Y-. Water Table (24 Hour)

57 Wlater Table (Time of Boring)
PID Photoionization Detection (ppm)
NO. Identifies Sample by Number
TYPE Sample Collection Method

IV I SLI[ AGE ROCKN BARREL [ AUGER I CORE

I THIN- E CONTINUOUS NO
TUBE [J SAMPLER [j RECOVERY

DEPTH. Depth Top and Bottom of Sample
REC. Actual Length of Recovered Sample in Feet

CLAY DEBRIS
1M CLAY tffl3 FILL

[III SILT O 0 (PiIC [FA

Lii ~ ~ ZZ SANDY
O SAND LiJ CLAY

I'711 CLAYEY
E GRAVEL LSJ SAND

UZ CLAY O]

RUSltT n

DRILLED BY

PcEI
LOGGED BY

J Ca j - _) _ _ _
EXISTING GRADE ELEVATION IFT. AMSU

q3su4 Pik 9o 48 8 -DG
LfCATION OR GRID COORDINATES

Y~p^ A~H
-~ __ __ __ __ __ __ __ __ __ __ __ __ I__ __ __ __ __ __ __ __ __ __ __ __ __ __



KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

Protective Pipe…-…-_____ - - -s

Yes O No El 1 ____ Lo

Steel O PVC a _ -W
Surveying Pin ? - - - Ft --- Cc

Yes fl No E - ; -

slng Cap Vent? Yes f No E
ck t Yee 0 No El
eep Hole t Yes E No E

BELOW
GRADEConcrete

Cement/Bentonite Grout

Yes l No"

5.5 Gallons Water to
94Lb. Bag Cement &
3-5 Lb. Bentonite

Powder
Other:

17
Eentonite Seal

Pellets E Slurry E

Filter Pack
Above Screen

oncrete Pad 3 Ft. x * Ft.x Li Inches

-H DRILLING INFORMATION:

FROM 1. Borehole Diameter= .5 ;N Inches.
TOP OF
CASING 2. Were Drilling Additives Used 7 YesO No

Revert E Bentonite l Water E
Solid Auger E Hollow Stem Auger E

3. Was Outer Steel Casing Ueed I Yes "No

Depth= to Feet.

4. Borehole Diameter for Outer CasIng _ Inches.

WELL CONSTRUCTION INFORMATION:
I .Type of Casing: PVC Galvanized E Teflon E

Stainless E Other
2. Type of Casing Joints: Screw-Couple a Glue-

Couple E Other
3. Type of Well Screen: PVC 1 Galvanized 0

Stainless E Teflon E Other

4. Diameter of Casing and Well Screen:

Casing c; Inches. Screen Inches.

5. Slot Size of Screen:. (C)

6. Type of Screen Perforation: Factory Slotted Ig
Hacksaw E Drilled E Other_

7. Installed Protector Pipe w/Lock: Yes No El
WELL DEVELOPMENT INFORMATION:
I. How was Well Developed ? Balling E Pumping E

Alr Surging (Alr or Nitrogen) [ Other_

2. Time Spent on Well Development ?

c;7. 7SI . . Minutes/Hours
3. Approximate Water Volume Removed ?t 7Gallons

4. Water Clprity Before Development I Clear E
TurbId'3 Opaque E

5. Water Clarity After Development ? Clear

Turbid E Opaque E
6. Did Water have Odcr I Yes E No It

If Yes, Describe

7. Did Water have any Color ? Yes E Noa

If Yes . Describe

WATER LEVEL INFORMATION:
Water Level Summary (From Top of Casing)

During Drilling (e Ft. Date 4 ;;

Before Developmentsq ( . Ft. Date 4/1 3 _
After Development Ft. Date t

/Z-

FILTER PACK MATERIAL

Silica Sand E

Washed Sand E

Pea Gravel E

Other:

Sand Size
_26", -155

Dense Phase Sampling
Bottom Plug

Yes l No l

Overdrilled Material
Backfill

Grout E Sand E
Caved Material E

1~710

Other:

Driller/Firm A I I

Drill Crew 8'rav m'

Drill Rig Type V- tn

Well No. I S3
Date lnstalleda=-- 4
Kerr-McGee
Hydrologlet ) CKA-i F L) a



SOIL BORING LOG KM-5655A_ _
KERR-McGEE CORPORATION

Hydrology Dept. Engineering Services
LOCATION BORING _- z /INUMBER / L J

DEPTH
IN

FEET

SOIL SAMPLE I
LITHOLOGIC DESCRIPTION

-4 ~ ~ . ...

I5-

/0 -

15--

-4' 1oo: i, i jz sq

c~tol; -54t " 9 8tj

a.slij/81

l oo5e 1.5 ' 5I rv

-ccs!5k sl, 6 l SR

- C3J.VoJL' 1e-bh s

--

- ~ ~ ~ ~ ~ ~ - -

-4- .5. -s.

I7

z
R0

z
A..
uJ

T Water Table (24 Hour)

V Water Table (Time of Boring)
PID Photoionizotion Detection (ppm)
NO. Identifies Sample by Number
TYPE Sample Collection Method

I SPLIT- GERll ROCK
BARREL AU LI CORE

* I WA~iED nCONTINUOUS ] NO
WALLED SAMPLER RECOVERY

DEPTH Depth Top and Bottom of Sample
REC. Actual Length of Recovered Sample in Feet

M CLAY

BIID SILT

L SAND

D. GRAVEL

SILTY
1 CLAY

CLAYEY

I1
1771SANDY

3 CLAY

R~1 CLAYEY
U SAND

R-
D__

I I£ .1



-

KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

Protective Pipe…-…-____ - ------- Caelng Cap Vent ? Yes 5 No 5
Yes 0 No 0 ---__----Lock t Yes Q No 5
Steel Ol PVC U I ,Weep Hole T Yes F No O

Surveying Pin ? - _t -_] _ - Concrete Pad -Ft. x -

Yes (l No1 II -1
_5_Ft.x LI Inches

DEPTH
FROM

BELOW TOP OF
GRADE CASINGConcrete

UD I* LINU Ifd! 4J £1~,A irON:

I. Borehole Dlameter= CJI Inches.

2. Were Drilling Additives Used tYesf No C
Revert o Bentonite5 Water E
Solid Auger 5 Hollow Stem Auger 5

3. Was Outer Steel Casing Used I Yes E N4o(

Depth=____ to Feet.
X'

Cement/Sentonite Grout Mix

Yes l No"

5.5 Gallons Water to
94Lb. Bag Cement & -
3-5 Lb. Bentonite

Powder
Other:

I.-o
centonite Seal

Pellets E Slurry 5

Filter Pack
Above Screen

,.0

FILTER PACK MATERIAL

Silica Sand W

Washed Sand 5

Pea Gravel El

li1) Ft-

4. Borehole Diameter for Outer Casing Inches.

WELL CONSTRUCTION INFORMATION:
I .Type of Casing: PVC f Galvanized (j Teflon 0

Stainless j Other
2. Type of Casing JoInts: Screw-Couple Q Glue-

Couple C] Other

3. Type of Well Screen: PVC;I Galvanized E
Stainless 5 Teflon O3 Other

4. Diameter of Casing and Well Screen:

Casing 4 Inchesa Screen Inches.

5. Slot Size of Screen:. 10
6. Type of Screen Perforation: Factory Slotted

Hacksaw E Drilled Cl Other h

7. installed Protector Pipe w/Lock: Yes 'No El
WELL DEVELOPMENT INFORMA TION:

I. How was Well Developed t Balling 0 Pumping a
Air Surging CAir or Nitrogen) C] Other'

2. Time Spent on Well Development ?

,? _7____ Minutes/Hours
3. Approximate Water Volume Removed ?47$Gallons

4. Water Clarity Before Development I Clear 5
Turbid 9 Opaque El

5. Water Clarity After Development 7 Clear
Turbid 5 Opaque 5

6. Did Water have Oder ? Yes E No E
If Yes, Describe

7. Did Water have any Color 1 Yes Cl No V

If Yes , Describe

WATER LEVEL INFORMATION:
Water Level Summary (From Top of CasJn g)

During Drilling ... ° . I - Ft. Date !.Z 103
Before Development n Ft. Date 13163
After Development Ft. Date

Other:

Sand Size-D I I
I

. .I&u &
Dense Phase Sampling CupU),_Ft. F .
Bottom Plug

Yes 5 No 5
Overdrilled Material

Backfill Ft. I
_ _ _ _ I~~~~~~

Grout 0 Sand El
Caved Material i'i
Other:

Driller/Firm / / Drill Rig'

Drill Crew 'R, &rJvuahi )F&skK Well No.

0

Type~l pro fID Date Installedi-/-

Kerr-McGee I 1G,
7- ~ <Hydrologist NJ A Jaw 1



SOIL BORING LOG KM-5655-A

KERR-McGEE CORPORATION KM SUBSIDIARY LOCATION BORING
Hydrology Dept. Engineering Services I //,tw4,CZof _r NUMBER - 5

DEPTHI ~UNIFIED BLOWS SOREMARKSPOR
IN LITHOLOGIC DESCRIPTION SOIL PER PID SOIL SAMPLE

FEET . FIELD FOOT (ppm) NO. _>| DEPTH REC. FIELD OBSERVATIONS
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ~~ ~~CLASS. I__ _ j J _ _ _ I _ __I_

5

/0

15-8

p~tt'- ,5, R'1

rvwco sf

I (S ea coc. I4 LI A

('edco& 14,,5 ': S

N

sP.

: .
L K., ,

5.0

Ski A |er Le.oCY

-3 ,15.o _ _ _

I 3: -

)3: .

- Water Table (24 Hour) GRAPHIC LOG LEGEND DATEPRLLED _ PAGE

DEBRIS -2/I ofWater Table (Time of Boring) | CLAY D FILL DRILLING METHOD

PID Photoianizotion Detection (ppm) FtY
NO. Identifies Sample by Number A btw I I4JGt LY

Z TYPE Sample Collection Method | LI SILT M AGNIC (AI) DRILLED BRYI2 rIZ7.1 iiiSANDY
< 7 SPLIT. AUG ER ROCK [II SAND CLAY L __ __ __ __ ___ __ __ __ __

Z| BARREL AECORE FF1 SCLAYEY r oo'
|ITHIN' | E [CONTIERUOUS NO VEY SILTY EXISTING GRADE ELEVATION (FT. AMSLI

w WALLED ~SAMPLER RECOVERY tii CLAY

DEPTH. Depth Top and Bottom of Sample 9 Y SILT O LOCATION OR GRID COORDINATES
REC. Actual Length of Recovered Sample in Feet



KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

Protective Pipe ---------- .--_Caslng Cap Vent 7 Yes E No 1
Yes 0 No -----____ *.-.Lock t Yes D No [
Steel 0 PVC C "" _Weep Hole I Yes 1 No .
Surveying Pin ? _ - . Concrete Pad 313 Ft. x Inches

Yes a No -L
Y _ ~~~~DRILLING INfORMATIlON:

FROM 1. Borehole Diameter= G Inches.

Concrete Ft. B GRADE CASING 2. Were Drilling Additives Used 7 Yee O No a

Revert f Bentonite 2 Water 0
________ __-::_.-:Solid Auger D Hollow Stem Auger z

3. Was Outer Steel Casing Used 7 Yes ° Now

Cement/Bentonite Grout Mix

Yes ° No l

5.5 Gallons Water to
94Lb. Bag Cement & -
3-5 Lb. Bentonite

Powder
Other:

1.0 _ _

Bentonite Seal

Pellets a Slurry 1 L4.0

Filter Pack
Above Screen

Depth= _ _ to Feet.

4. Borehole Diameter for Outer Casing Inches.

WELL CONSTRUCTION INFORMATION:
I .Type of Casing: PVCW Galvanized 0 Teflon D

Stainless 5 Other

2. Type of Casing Joints: Sceew-Couple ff Glue-
Couple a] Other

3. Type of Well Screen: PVC t4 Galvanized 13
Stainless 1 Teflon El Other

4. Diameter of Casing and Well Screen:

Casing > Inches. Screen____ Inches.

5. Slot Size of Screen:.

6. Type of Screen Perforation: Factory Slotted 1
Hacksaw a3 Drilled El Other_

7. Installed Protector Pipe w/Lock: Yes 5' No a

WELL DEVELOPMENT INFORMATION:
1 How was Well Developed 7 Balling E Pumping a

Air Surging (Alr or Nitrogen) [g Other

2. Time Spent on Well Development 7

1,5 hr( Minutes/ r5 prk)
3. Approximate Water Volume Removed t 170 Gallons
4. Water Clarity Before Development t Clear D

Turbid ' Opaque a
5. Water Clarity After Development 7 Clear A

Turbid [ Opaque a]

6. Did Water have Oder 7 Yes 0 No Ex
It Yes, Describe

7. Did Water have any Color ? Yes D No
if Yes . Describe

WATER LEVEL INFORMATION:
Water Level Summary (From Top of Casing)

During Drilling - -. Ft. Date

Before Development '1, q0 6d Ft. Date i/2X/03

FILTER PACK MATERIAL

Silica Sand ]

Washed Sand E3
Pea Gravel E

Other:

Sand Size

Dense Phase Sampling

Bottom Plug
Yes e No Q

Overdrilled Material
Backfill

Grout D Sand ]
Caved Material 113

After Development Ft. Date_
Other:

Driller/Firm A U I
Drill Crew 's. (Lra W

Drill Rig Type V4;lI_ -

Well No. - 1j5-

Date InstalledV aL3-
Hydrootr_ __ _ ___Jerr-McGee__

~~~~Hydrologit et . Poor



SOIL BORING LOG KM-5655-A

KERR-McGEE CORPORATION KMS SIDIARY LOCATION BORING
Hydrology Dept. Engineering Services | (nlq1a(LD, _I | NUMBER_- ______

IN LITHOLOGIC DESCRIPTION SOIL PID IL SAMPLE REMARKS OR

UNIFIED FOOT (p RFIELD OSRVFEET I LAFIEL FOOT I(p)NO. DEPTH IREC. FIELD OBSERVATIONS

S,It:S I

I5i

j5

-Sandx&4,6': 4., Kk

5 ji<5/@

13eQrocc; J4.0 1 j l j /556 jrtd

Tb 15- 0 '

'.',
I. -

M 14-

CiL

SM
.a 1/0

I _ _ _ _ _ _ _

I If S

ILI:,

_ T Water Table (24 Hour) GRAPHIC LOG LEGEND DAT DED 3 - PAGE

... Waler Table (Time of Boring) CLAY FDBIS DRILIN MEHO
PID Photojonizotion Detection (ppm) F DIIN METHOD
NO. Identifies Sample by Number 11111 fI* HyttA A

z TYPE Sample Collection Method L~ll SILT ORtA. At(PEAI) DRt.00 r"79 f-uSANDY
M<L . ROCK LiSAND CLAY ~

_ SPLT AUGER I CORE CLANEY LOGGED 8Y

c II GRAVEL SAND

iaX | TUEIE CONTINUOUS NO SI cLTY
TUBE EiS M L R1 1 R C V R L YL XISTING GRADE ELEVATION IFT. AMSLUWALLED SAMPLER RECOVERY D/ 7CLA

DEPTH. Depth Top and Bottom of Sample | SILT _ LOCATIONORGRIDCOORDINATES
REC. Actual Length of Recovered Sample in Feet



KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

Protective Pipe ---_ - - ----- _ -Casing Cap Vent't Yes 5 No 5
Yes S NoS a| | Q;1 ____--.Lock t Yes Q NoO

Steel C PVC _ _"Weep Hole ? Yes 5 No 0
Surveying Pin t - C -- a Ft.- n Concrete Pad ** Ft. x 3 Ft. x 1 Inches

%, M A. ri -- I -. -I got-] * . ~ a Ir_ b-

FROM
BELOW TOP OF
GRADE CASINGConcrete

Cement/Bentonite Grout Mix

Yes 5 Noo

5.5 Gallons Water to
94Lb. Bag Cement &
3-5 Lb. Bentonite

Powder
Other:

Bentonite Seal

Pellets 0 Slurryo

Filter Pack
Above Screen

5O0

DRILLING INFORMATION:

1. Borehole Diameter= i a g Inches.

2. Were Drilling Additives Used I Yeso No
Revert o Bentonite 5 Water 5
Solid Auger 5 Hollow Stem Auger 5

3. Was Outer Steel Casing Used t Yes 5 No'

Depth= _to Feet.

4. Borehole Diameter for Outer Casing Inches.

WELL CONSTRUCTION INFORMATION:
I .Type of Casing: PVCtJ Galvanized 0 Teflon 5

Stainless 5 Other
2. Type of Casing Joints: Screw-Couple 3 Glue-

Couple 5 Other
3. Type of Well Screen: PVC q Galvanized 0

Stainless 5 Teflon 5 Other

4. Diameter of Casing and Well Screen:

Casing- r Inches. Screen D.j Inches.

5. Slot Size of Screen:. I
6. Type of Screen Perforation: Factory Slotted

Hacksaw 5 Drilled 5 Other
7. Installed Protector Pipe w/Lock: Yes U No 0
WELL DEVELOPMENT INFORMATION:

I. How was Well Developed 7 Bailing 5 Pumping 5
Air Surging (Air or Nitrogen) ;K Other_

2. Time Spent on Well Development t

trc:; / M~~inutes/ @ p

3. Approximate Water Volume Removed - 7 allons

4. Water Clarity Before Development t Clear 5
Turbid W Opaque 5

5. Water Clarity After Development I Clear 14
Turbid 5 Opaque 5

6. Did Water have Odce ? Yes 5 No
It Yes. Describe

7. Did Water have any Color t Yes 5 No

if Yes , Describe

WATER LEVEL INFORMATION:
Water Level Summary (From Top of Casing)

During Drilling 6', S5 6 t Ft. Date

Before Development LJ & 4/Ft. Date '/3/o 2
After Development _ _ Ft. Date t

FILTER PACK MATERIAL

Silica Sand 5
Washed Sand 5
Pea Gravel 5

Others

Sand Size
.

Dense Phase Sampling
Bottom Plug

Yes 5 NOS

Overdrilled Material
Backfill

Grout 5 Sand 5
Caved Material 5

Ct -Ft.. .

11 1
Ft. I___

Other:

Driller/Flrm Da5(
Drill Crew <F. 6n4aty-,

Drill Rig Type Ta, I hK
-.-- .C-I

Date Installed~-- il/X|

Kerr-McGee J
Hydrologist ' / IPOWell No. I jCPDrill Crew 1�. Well No. I 9(j9





KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

Protective Pipe------ - - -- _ ---Casing Cap V

Yes l No. a ---- --- Lockt Yes l

Steel F PVC l I _Weep Hole ?
Surveying Pin ? - - - - F [ Concrete Pad
Yes C No.l 2 i- ; -

lent ? Yes 6 No

P No O

Yes f No 0

El

A DEPTH
FROM

BELOW TOP OF
GRADE CASINGConcrete

() _____

Cement/Bentonite Grout Mix

Yes ( NoW

5.5 Gallons Water to
94Lb. Bag Cement & -
3-5 Lb. Bentonite

Powder
Other:

Bentonite Seal

Pellets El Slurryo

1I0

-3.0

Filter Pack
Above Screen

Ft. x 3- Ft.x 1__ Inches
DRILLING INFOM MATION:

1. Borehole Diameter= 8 / lnches.

2. Were Drilling Additives Used ? Yes C No :
Revert E Bentonite l Water io
Solid Auger E Hollow Stem Auger E

3. Was Outer Steel Casing Used ? Yes E Noj(

Depth= _ _ to Feet.

4. Borehole Diameter for Outer Casing Inches.

WELL CONSTRUCTION INFORMATION:
I .Type of Casing: PVCCK Galvanized E Teflon E

Stainless E Other

2. Type of Casing Joints: Screw-Couple [I Glue-
Couple E Other

3. Type of Well Screen: PVC 1| Galvanized 0

Stainless E Teflon E Other

4. Diameter of Casing and Well Screen:

Casing c3- Inches. Screen ___ Inches.

5. Slot Size of Screen: /0
6. Type of Screen Perforation: Factory Slotted DC

Hacksaw E Drilled E Other
7. Installed Protector Pipe w/Lock: Yes a No b

WELL DEVELOPMENT INFORMATION:
1 How was Well Developed ? Balling E Pumping E

Air Surging (Air or Nitrogen) [ Other_

2. Time Spent on Well Development ?

/ S>{e'Mlnutastz
3. Approximate Water Volume Remove Gallone

4. Water CIa ity Before Development ? Clear E
Turbid ak Opaque E

5. Water Clarity After Development ? Clear 1i
Turbid E Opaque E

6. Did Water have Odcr ? Yes E No'g

If Yes. Describe

7. Did Water have any Color ? Yes E No g

It Yes , Describe

- WATER LEVEL INFORMATION:
Water Level Summary (From Top of CasinF) >

During Drilling CO° St Ft. Date 71 3
Before Development :5,6 1 Ft. Date _I [31073i

FILTER PACK MATERIAL

Silica Sand C
Washed Sand E

Pea Gravel E

Others

Sand Size /0)al

Dense Phase Sampling
Bottom Plug

Yesal No l

Overdrilled Material
Backfill

Grout El Sand E
Caved Material El

JL_

Other:

Driller/Firm eI

Drill Crew £.r&Km I E + s-k.r

After Development _ _ Ft. Date

Drill Rig Type F-r| it F:t;Q Date Installed

Ace Kerr-McGee
Well No. - Hydrologist \/, JC 5 j6 (

-I



SOIL BORING LOG KM-5655-A

KERR-McGEE CORPORATION
Hydrology Dept. Engineering Services

iDEPTH
IN

FEET

SOIL SAMPLE
LITHOLOGIC DESCRIPTION

0ALL 1 ;i_, -q

- setixg:t MY t5/10 -C, r '9-

I (l

54ql as - e 51, "S. ,o
'8rd, I d. I

SCLV4.;j�-'rs ,O rd dIV)
& I Q,' e 51 t[

Jon II4 Ica- tit Ss WI co ,.

=

z
0
4z
C-xLu

V Water Table (24 Hour)

V Water Table (Time of Boring)
PID Photoionizotion Detection (ppm)
NO. Identifies Sample by Number
TYPE Sample Collection Method

3 SPLIT. | AUGER [11 ROCK
BARREL I I CORE

HWALED CONTINUOUS NO
TUBE [ SAMPLER FZ RECOVERY

DEPTH Depth Top and Bottom of Sample
REC. Actual Length of Recovered Sample in Feet

Cm CLAY

MU SILT

D SAND
FTr

M GRAVEL

SILTY
9 CLAY

CLAYEY

DEBRIS
0E FILL

PIFKHIY
tP CRGANIC 1PEAI)

15Z SANDY
3CLAY

" CLAYEY
LI SAND

E-
F1

"7

TOc I 3q 9,5 GRI CO37,3



KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM
Protective Pipe…---___ _ - --- --- Casing Cap Vent ? Yes ° No C]

Yes O No O 1 -----.-.Lock? Yes 0 No 0

Qt..l n MtnI rnI -1 F Weeo Hole ? Yes O No 0
Surveying Pin 7 ___ -IJ - Ft- Concrete Pad
Yes a No O __I I 1

FROM
BELOW TOP OF
GRADE CASINGConcrete

Cement/Bentonite Grout Mix

Yes ° NoO

5.5 Gallons Water to
94Lb. Bag Cement &
3-5 Lb. Bentonite

Powder
Other:

Bentonits Seal

Pellets K Slurry E 3.0
Filter Pack

Above Screen

I_ 3 - Ft. x - 3 Ft. x 4 Inches

DRILLING INFORPMATION:

1. Borehole Diameter= 0 3/ Inches.

2. Were Drilling Additives Used ? Yes Q NorX
Revert o Bentonite E Water E
Solid Auger E. Hollow Stem Auger J

3. Was Outer Steel Casing Used ? Yes E NoN,

Oepth= _ _ to Feet.

4. Borehole Diameter for Outer Casing Inches.

WELL CONSTRUCTION INFORMATION:
I .Type of Casing: PVC j Galvanized o Teflon o

StaInless O Other
2. Type of Casing Joints: Screw-Couple j Glue-

Couple E Other
3. Type of Well Screen: PVC tE Galvanized 0

Stalnless f Teflon Other h e r

4. Diameter of Casing and Well Screen:

Casing z- Inches. Screen_ Inches.
S. Slot Size of Screen:. (O
6. Type of Screen Perforation: Factory Slotted

Hacksaw E Drilled E Other_
7. Installed Protector Pipe w/Lock: Yes Ey No E
WELL DEVELOPMENT INFORMATION:

I. How was Well Developed ? Balling ol Pumping o
AIr Surging (Air or Nitrogen) Other

2. Time Spent on Well Development ?

/._ .-.. IV Minutes/Hours
3. Approximate Water Volume Removed t Gallons

4. Water Clarity Before Development ? Clear Q
Turbid O Opaque 0

5. Water Clarity After Development I Clear E
Turbid Q Opaque a

6. DId Water have Oder 7 Yes i No E
If Yes, Describe

7. Did Water have any Color ? Yes O No E
If Yes , Describe

WATER LEVEL INFORMATION:
Water Level Summary (From Top oft In)

During Drilling (.° Ft. DateVV 03

Betore Development 5$5. 9I Ft. Date____3_0

After Development Ft. Date

FILTER PACK MATERIAL

Silica Sand E
Washed Sand E
Pea Gravel E

Other:

Sand SIze -

Dense Phase Sampling Cup,
Bottom Plug

Yes l No l

Overdrilled Material
Backfill

Grout E Sand E -

Caved Material 0
Other:

a0.0 _ __

Driller/Flrm - 5 -

Drill Crewar G \am / fro54 '

Drill Rig Type R-(la QC_0 Date Installed _ /__L/_ 3
<-l o Kerr-McGee

Well No. *1 - Hydrologist .j - roof



I I

I

I

09 oR

.2 Water Table (Time of Boring)
PID Photoionizotion Detection (ppm)
NO. Identifies Sample by Number
TYPE Sample Collection Methodz

0

4

xwu

SPLIT- [AUGER ROCK
BARREL AUGER I I CORE

WALLED CONTINUOUS NO
E TUBE [ SAMPLER RECOVERY

DEPTH Depth Top and Bottom of Sample
REC. Actual Length of Recovered Sample in Feet

E CLAY

[IIo SILT

L SAND

iM GRAVEL

SILTY
CLAY

E11 SILT

C 01GANC lPATI

SANDY
1 CLAY

F CLAYEY
SAND

IiL I _ _
Ro

DRILLED BY

B. delka*
LOGGED BY

TG R Loo N V
EXISTING GRADE ELEVATION IFT. AIVSLI

TOC 9 30. a. P,\r 36.

n . _.

LOCATION OR GRID COOFRDINkTES

qooA/- ih'o 6



KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

Protective Pipe -- __ Casing Cap Vent ? Yes (0 No E
Yes 0 No 0 -------- Lock I Yes 0 No 0

Steel E PVC f _ _,Weep Hole ? Yes No ED
Surveying Pin ? -_ Ft. 7. Concert Pad x -t
Yes E No 0 _.

LFt. x 4/ Inches

' DEPTH
FROM

BELOW TOP OF
GRADE CASINGConcrete

UOIILLMNU 1i1l vlU A I IUN:

I. Borehole Diameter= 3 <U/ Inches.

2. Were Drilling Additives Used ? YesO N
Revert E Bentonite E Water E
Solid Auger E Hollow Stem Auger E

3. Was Outer Steel Casing Used t Yes El
Depth= _to Feet.

lo1

No[0

Cement/Bentonite Grout Mix

Yes l Nool

5.5 Gallons Water to
94Lb. Bag Cement & -
3-5 Lb. Bentonite

Powder
Other:

Bentonite Seal

Pellets E Slurryfl ..0

Filter Pack
Above Screen

4. Borehole Diameter for Outer Casing Inches.

WELL CONSTRUCrTON INFORMATION:
I .Type of Casing: PVC 1K Galvanized E Teflon 0

Stainless E Other
2. Type of Casing Joints: Screw-Couple (Y Glue-

Couple E Other
3. Type of Well Screen: PVC I1 Galvanized E

Stainless E Teflon E Other

4. Diameter of Casing and Well Screen:

Casing a Inches, Screen_ _ Inches.

5. Slot Size of Screen: [o
6. Type of Screen PerforatIon: Factory Slotted EIX

Hacksaw E Drilled 0 Other t

7. Installed Protector Pipe w/Lock: Yes [y No Q
WELL DEVELOPMENT INFORMATION:

I .How was Well Developed ? Balling E Pumping E
Air Surging (Air or Nitrogen) 0 Other_

2. Time Spent on Well Development ?

/ $ Minutes/EO_ qge-,
3. Approximate Water Volume Removed I PW Gallons

4. Water Clarity Before Development t Clear E
Turbid t5( Opaque E

5. Water Clarity After Development I Clear-O
Turbid E Opaque E

6. Did Water have Oder ? Yes E Nov
If Yes, Describe

7. Did Water have any Color ? Yes E No 155

It Yes . Describe

FILTER PACK MATERIAL

Silica Sand El

Washed Sand 0 J

Pea Gravel E

Other:

Sand Size

I
|0..) Ft.

Dense Phase Sampling

Bottom Plug
Yes Q Nofl

Overdrilled Material
Backfill

Grout E Sand E
Caved Material E

Cup 0 k Ft.

IF

WATER LEVEL INFORMATION:
Water Level Summary (From Top of Casing)

During Drilling 6-0 Ft. Date 5 3
Before Development______ Ft. Date 915103
After Development _ _ Ft. Date t

Other:

Driller/Firm *A4 "J I

Drill Crew ('?, L1 h.ML // PS S4.'(

Drill Rig Type ±1R il LiL .P/DDate Installed -f /3/03
Wl N Kerr-McGee I

Well No. 1 " I Hydrologlet J;/ R .X
- - % i I - - -



SOIL BORING LOG KM-56555A

KERR-McGEE CORPORATION KIu8SIDIARY LOCATION _ BORING
Hydrology Dept. Engineering Services It. I,( \0er r' I?9 l S vt NUMBER T
IN LITHOLOGIC DESCRIPTION S IL SOIL SAMPLE REMARKS OR

FEET . . . < _ Fi~lD FOOT {ppm) f DEPTH REC. FltDOBSER- VATIONS
FEET 0 FIEL PER (pm) NO IDPHFELD OBSERVATIONS

' CASS. I __ __IEC

'3l '.I
Silt: C&OLf

15drJ r-C.
9 4r

5s eqlq

5-

1'-

is-

aS-

jS5 RIq /(o,P
4'1
,..:

gAL

Il-

SPfo

2s z

SOA: u~s vnrwj.
0. r IL)

@3L. &\.a , - s

:S; >JCI4S

sjeqlt
rld.

%,. 6 V,

'I I~~~~~~I7
22- /0 _ _ _ _ _

3 D _ _

.5 _ _ _ _ _

so,4. tv JSP S80- rJW I '..'

,J .

0&

SW

6
Th r7.

.L.................1 L................J __________ �.L .. L L .1.
D��E�RILLEO I PAGE

z
0

z
-J

C.x
..I

I Water Table (24 Hour)

Q Water Table (Time of Boring)
PID Photoionizotion Detection (ppm)
NO. Identifies Sample by Number

TYPE Sample Collection Method

MSPLIT' F AUGER IlROCK
| B5PALRfTREL I AUGERI||[ CORE

THIN-ED CONTINUOUS NO
TUBE [ SAMPLER RECOVERY

DEPTH Depth Top and Bottom of Sample
REC. Actual Length of Recovered Sample in Feet

GRAPHIC LOG LEGEND L/ -/ 30LED IPAG

M CLAY

M SILT

E SAND

M GRAVEL

CSLLTY
1R1 CLAY

CLAYEY

OM DEBRIS
ES2 FILL

fF HGH~Y
CIGA.DC Al

S" SANDY
CLAY

fJ CLAYEY
LIS SAND

O _
D

of
DRILLING METHOD

45S
OP ED 1Y

LtEO BY?5, 6 "~OL r
L73O BYp

EXISTING GRADE ELEVATION (FT. AMSLI

rpbCd c3 a. f 934,l.
LOCATION OR GRID COORDINATES

900oP- SSo g



KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

Protective Pipe…- ------ - - .----*Casing Cap Vent ? Yes ° No Q
Yes 0 No l ---. Lock? Yes D No a

Steel E PVC E ""Weep Hole ? Yes 0 No E
Ft. -Vr..WeSurveying Pin ? -_ 1 0 F Concrete Pad 39 Ft. x _

Yes 1- Nofl 1n- _
3 Ft. x' Us Inches

- - - ~- I , . -- P I Lt 1

rEPTH
FROM

BELOW TOP OF
GRADE CASINGConcrete

Cement/Bentonite Grout Mix

Yel ° No C
5.5 Gallons Water to
94Lb. Bag Cement & -
3-5 Lb. Bentonite

Powder
Other:

DRILLING INFORMATION:

I *Borehole Dlameter= 8 VU/L Inches.

2. Were Drilling Additives Used ? Yes E No
Revert E Bentonite D Water a

Solid Auger E Hollow Stem Auger 0

3. Was Outer Steel Casing Used ? Yes E No w

Depth= _to Feet.

4. Borehole Diameter for Outer Casing Inches.

WELL CONSTRUCTION INFORMATION:
I .Type of Casing: PVC 6 Galvanized E Teflon E

Stainless E Other
2. Type of Casing Joints: Screw-Couple Et Glue-

Couple E Other
3. Type of Well Screen: PVC T4 Galvanized 0

Stainless E Teflon 13 Other

4. Diameter of Casing and Well Screen:

Casing * Inches, Screen _ Inches,
5. Slot Size of Screen:. ( 0

6. Type of Screen Perforation: Factory Slotted
Hacksaw a Drilled E Other_

7. Installed Protector Pipe w/Lock: Yes [ No i

WELL DEVELOPMENT INFORMATION:
I. How was Well Developed? Balling E Pumping E

Air Surging (Alr or Nitrogen) P Other

Bentonite Seal

Pellets E Slurry a

2 r O _ _ _

76 O _ _ _
Filter Pack

Above Screen

FILTER PACK MATERIAL

Silica Sand a

Washed Sand D

Pea Gravel al

Others

Sand Size

Dense Phase Sampling

Bottom Plug
Yes l No l

Overdrilled Material
Backfill

Grout a Sand E
Caved Material E

Cupp~ FtJ~

2. Time Spent on Well Development ?

3. Approximate Water Volume Removed ? )Gallons

4. Water Clarity Before Development ? Clear D

Turbidv Opaque Dl

5. Water Clarity After Development ? Clear t

Turbid El Opaque El
6. Did Water have Odcr ? Yes El NoTB

. '0 It Yes, Describe

7. Did Water have any Color t Yes El No

If Yes, Describe

27' OWA TER LEVEL INFORMATION:
Water Level ummary (From Top of Casing)

During Drilling ,0 Ft. Date /1 /D0
Before Development '131 e3 Ft. Date / 03
After Development Ft. D at -

Drill Rig Type Date Installed 3
TW / Kerr-McGee f

Well No. | Hydrologist , r. oor

Ft.

ELi
Other:

Driller/Firm 4

Drill Crew Grille /Fos -



SOIL BORING LOG KM-5655-A
F

KERR-McGEE CORPORATION
Irology Dept. Engineering Services

I I

(9r?'

l:to 1;

~JSPLIT. [AUGER ROCK
N BARREL I AUGER I CORE

TWALED CONTINUOUS NO
I TUBE Jo SAMPLER N RECOVERY

DEPTH. Depth Top and Bottom of Sample
REC. Actual Length of Recovered Sample in Feet

LOCATION OR V.RIL COORDINATES

, . v



KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

Protective Pipe---_______ ---Casing Cap Vent ? Yes ° No C

Yes 0 No 0 -------- <_____-Lock ? Yes D No E
Steel 0 PVC o ",Weep Hole ? Yes 0 No E
Surveying Pin 7 - F Concrete Pad 3 Ft. x 3 Ft.x LA Inches
Yes 0 N4° 0 _I

_ _ r Hi ° ~R I LL I NG I NFOR M A TION:

FROM I. Borehole Diameter= 4 Inches.
Concrete Ft._ GAEL.I CASING 2. Were Drilling Additives Used 7 Yes l No V

Revert al Bentonite E Water Dl

___________ -::______ ,,Solid Auger E Hollow Stem Auger E
3. Was Outer Steel Casing Used ? Yes E No

Cement/Bentonite Grout Mix

Yes ° No1 l

5.5 Gallons Water to
94Lb. Bag Cement & -
3-5 Lb. Bentonite

Powder
Other:

Depth= _ _ to Feet.

Bentonite Seal

Pellets El Slurry a

(o

3,0

Filter Pack
Above Screen

4. Borehole Diameter for Outer Casing Inches.

WELL CONSTRUCTION INFORMATION:
I .Type of Casing: PVCn Galvanized o Teflon E

Stainless E Other

2. Type of Casing Joints: Screw-Couple & Glue-
Couple E Other

3. -Type of Well Screen: PVC 1j Galvanized E
Stainless E Teflon E Other

4. Diameter of Casing and Well Screen:

Casing ..* _ Inches, Screen & Inches.

5. Slot Size of Screen: Q. VI
6. Type of Screen Perforation: Factory Slotted fi

Hacksaw E Drilled E Other_
7. Installed Protector Pipe w/Lock: Yes E No E
WELL DEVELOPMENT INFORMATION:

I. How was Well Developed ? Bailing El Pumping a

Air Surging (Air or Nitrogen) E Other_

2. Time Spent onWell Development I

3. Approximate Water Volume Removed ? 4ojNGallons

4. Water Clarity Before Development I Clear E
Turbid E Opaque El

5. Water Clarity After Development t Clear 0

Turbid a Opaque C]
6. Did Water have Odcr ? Yes E No E

If Yes, Describe

7. Did Water have any Color? -Yes El No o

It Yes Describe

WATER LEVEL INFORMATION:
Water Level Summary (From Top oa Cf )ng),6 2

During Drilling ° _ Ft. Date
Before Development$15 Ft. Date _______

After Development _ _ Ft. Date _

FILTER PACK MATERIAL

Silica Sand <

Washed Sand E C

Pea Gravel E

Other:_

Dense Phase Sampling
Bottom Plug

Yes 5 No D

Overdrilled Material
Backfill

Grout El Sand El
Caved Material El
^- ---

Other:

Driller/Firm A L | Drill Rig Type D' | Date Installed Ml 3163
N-rI T-(lU Kerr-McGee

Drill Crews ,(f-Vm F-o7 Well No. J-_~jHydrologist ) or_~
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KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

__7i
Protective Pipe…--_______ -Casing Cap Vent'? Yes E No E
Yes d No 1_ ---Lck t Yea s No E
Steel 0 PVC 0 Ft.'. _ Weep Hole ? Yes 0 No Ef

Surveying Pin 7 - -_______ _F Concrete Pad 3 Ft. x 1.3 Ft. x 3 Inches
*. a .-. L~ I 7077

z;i DEPTH
. FROM

BELOW TOP OF
GRADE CASINGConcrete

Cement/Bentonite Grout Mix

Yes E No C
5.5 Gallons Water to
94Lb. Bag Cement & -
3-5 Lb. Bentonite

Powder
Other:

DRILLING INFOR/fATION:

I EBorehole Dlameter= 8 39 Inches.

2. Were Drilling Additives Used I Yes Q No 2
Revert 0 Bentonite 0 Water 0
Solid Auger E Hollow Stem Auger Ed

3. Was Outer 17KCasing Usad ? Yes E No'2

Depth= _to Feet.

4. Borehole Diameter for Outer Caseng A0'A inches.

WELL CONSTRUCTION INFORMATION:
I .Type of Casing: PVC 0 Galvanized E Teflon E

Stainless Q Other
2. Type of Casing Joints: Screw-Couple V Glue-

Couple E Other
3. Type of Well Screen: PVC 0t Galvanized E

Stainless 0 Teflon O Other

4. Diameter of Casing and Well Screen:

Casing _ _ Inches, Screen _ _ Inches.

5. Slot Size of Screen:. O o I 0
6. Type of Screen Perforation: Factory Slotted t

Hacksaw E Drilled E Other_
7. Installed Protector Pipe w/Lack: Yes g No 0

WELL DEVELOPMENT INFORMATION:
I. How was Well Developed t Balling E Pumping o

Alr Surging (Alr or Nitrogen) d Other

, 7 Ft.
Bentonite Seal

Pelletse Slurry E

Filter Pack
Above Screen

FILTER PACK MATERIAL

Silica Sand R

Washed Sand 0

Pea Gravel E

Other:

Sand Size

Dense Phase Sampling Cup 0 '
Bottom Plug

Yes NoO _o

2. Time Spent on Well Development I
W(LQ CAL c h5M 41inutes/Hours

M 1" RtC 3. Approximate Water Volumc Removed ?t3 G&llons
^0 ~ 54. Water Clarity Before Development ? Clear 0

Turbid E9 Opaque E
5. Water Clarity After Development ? Clear

Turbid f Opaque E
6. Did Water have Odcr tYes E No 3

If Yes, Describe _

7. Did Water have any Color I Yes Q No E
It Yes . Describe

WATER LEVEL INFORMATION:
I Water Level Summary (From Top of Casing)

I During Drilling Ft. Date

J ,2j .0 Before Davelopment _ Ft. Date

After Development _ _ Ft. Date t

Drill Rig Type | it I Date Instaile8 7/7/D3
-o -&F(O, Kerr-McGee )Well No. | _ __ __Hydrologist _o\

Overdrilled Material
Backfill

Grout El Sand E
Caved Material El
Other:

Driller/Firm 8F |

Drill Crew 1tY.A Lrxot\



SOIL BORING LOG KM-5655-A

K(ERR-McGEE CORPORATION KMAU8SIOIARY

Hydrology Dept. Engineering Services I- -- o I v IACi"id. /J4 BORING

DEPTH
IN

FEET
LITHOLOGIC DESCRIPTION

UNIFIED
SOIL
FIELD

CLASS.

BLOWST |P
PER PID

FOOT (ppm) NO.

SOIL SAMPLE

a DEPTH I REC.

REMARKS OR
FIELD OBSERVATIONS

-, 4-4
C, I a� : eho '5t ;� . 5 1 k z11'4

,%ld : q.�hj P jrl, -P-SIR414

SOLJ : 4 -C, � I � I -;) .5 4 9-5/V
P - 5 r,

--Many . V �h , S If-,. mo�st-

:I.

.1*.

! I.

CL

S'P-
5m

SP-
5M

o•; e&,~SCW

_ _ -

I 0

S3ad '. v---cot- a-S, LJ ectef~

P.ACC1 SrtS W AWOS

StJ a35L 5A

I t_
______ _C - =>6'

13e:6

13:5C

DATLDR�LED/ 3 K� 4
of

z
0

z
"C
x
...

-T. Water Table (24 Hour)

2 Water Table (Time of Boring)
PID Photoionizotion Detection Ippm)
NO. Identifies Sample by Number
TYPE Sample Collection Method

IS PLIT. AUG[11 ROCK
BARREL COR AUGER I CORE

* THIN-W n CONTINUOUS NO
L TUBE E SAMPLER N RECOVERY

DEPTH Depth Top and Bottom of Sample
REC. Actual Length of Recovered Sample in Feet

GRAPHIC LOG tEGEND

I CLAY

DE SILT

E SAND

M. GRAVEL

SILTY
I CLAY

]CLAYEY

im DEBRIS
1 FILL

F, ih+, /

DATE DR!LLE PAGE

7 D/031 I of
OR 0L N M T O

I

AA.;Stfo^O~~~~. RILLEO

MMI SANDY
LUJ CLAY

fVs.q CLAYEY
L! SAND

0.-
O.

DRILLED BIJ

t:�-,Joxmom -LO~GN By I
EXISTING GRADE ELEVATION IFT. AMSLI

LOCATION OR GRID COORDINATES



�_j �
KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

Protective Pipe --.... .---Casing Cap Ventt Yes 0 No E
Yet i No 5 - Lock I Yes t No 5
Steel o Pvc o r ""Wep Hole ? Yes O No E
Surveying Pin t -_ _________Ft. -3

Yes V No n -- I--- cHCnrt a t 3 Ft.x __ __ Inches

--- y-1' - -?!i. .
L DEPTH

FROM
BELOW TOP OF
GRADE CASINGConcrete

Cement/Bentonite Grout Mix

Yes E NoQ
5.5 Gallons Water to
94Lb. Bag Cement & -
3-5 Lb. Bentonite

Powder
Other:

DRILLING INFO RMA TION:

I. Borehole Dlameter= Inches.

2. Were Drilling Additives Used ? Yes 5 No '

Revert o Bentonite 0 Water 5
Solid Auger 5 Hollow Stem Auger W

3. Was Outer CP Casing Used ? YesO Nojlw

Depth= '° Feet.

4. Borehole Diameter for Outer Casing Inches.

WELL CONSTRUCTION INFORMATION:
I.Type of Casing: PVC M Galvanized 0 Teflon 0

Stainless 5 Other

2. Type of Casing Joints: Screw-Couple IX Glue-
Couple 0 Other

3. Type of Well Screen: PVC 5 Galvanized 0
StaInless 5 Teflon O Other

4. Diameter of Casing and Well Screen:

Casing _ _ Inches, Screen CD Inches.

5. Slot Size of Screen:. (9 0 IC)
6. Type of Screen Perforation: Factory Slotted ly

Hacksaw 5 Drilled 0 Other t

7. Installed Protector Pipe W/Lock: Yes E No 5
WELL DEVELOPMENT INFORMATION:

I *How was Well Developed ? Balling 0 Pumping 5
Alr Surging (Air or Nitrogen) 11 Other_

ientonitt Seal

I Pellets 5 Slurry 5

Filter Pack
Above Screen

FILTER PACK MATERIAL

Silica Sand R
Washed Sand 5

C�Ohstrl

IrK ac�

M. I"

W<14

J 0 �-l

Pea Gravel 0

Other:

Sand Size /z) -. A

2. Time Spent on Well Development t
rs - |J hr .i,...... Minutes/Hours

3. Approximate Water Volume Removed t?53a~ Gillons

4. Water Clarity Before Development ? Clear 5
Turbid D4 Opaque 0

5. Water Clarity After Development I Clear,
Turbid 5 Opaque 5

6. Did Water have Oder t Yes 5 No C
It Yes, Describe

7. Did Water have any Color ? Yes g No 5
It Yes , Describe

WATER LEVEL INFORMATION:
Water Level Summary (From Top of Casing)

During Drilling Ft. Date

Before Development _ Ft. Date

After Development _ _ Ft. Date_ _

Dense Phase Sampling Cup
Bottom Plug

YesQ NoO

Oyerdrilled Material
Backf ill

Grout 5 Sand 5
Caved Material 0 -�jI
Other:h

Driller/Firm Afr I Drill Rig Type 1T;| ;lr F1 lo Date Instatie, -- 7 6 ) 3
Wel No K3er-MicGe -

IWell No. | '03 Hydrologist L , ) - ooDrill Crew U 011INNA--



SOIL BORING LOG KM-5655-A

KERR-McGEE CORPORATION KM UBSIQIARY LOC TION nlI BORING
Hydrology Dept. Engineering Services I1 AL\Id -A nt NUMBER

DEPTH [~UNIFIED BLOWS SOIL SAMPLEIN LITHOLOGIC DESCRIPTION v UNIF
FEET cc F ILD F (ppm) NO. DEPTH REC. FIELD OBSERVATIONS

0 CLASS.
slf� 1-� S(xt\d : V 4\

0 -,51 ('51 e

5 S -, aP 4L ) \I-,ak

:1:
.11

:

.... ....

I �)-"o
I
II
� lo-n

jq.,o!�-

lq__
I - I
'-'-I s(x4,. w -'T' I P - � r � MD, Zl f

I1•'- S!,b, .~~ 4o's~ & 2
L~d U)'
S Jor,01 ~~I s i P
T-~h j7I.SV Le

sW
1S.0

I4 fl 5
.. 4 I I I In I I

z
0
I-

z

..x

.- L Water Table (24 Hour)

V Water Table (Time of Boring)
PID Photoionization Detection (ppm)
NO. Identifies Sample by Number
TYPE Somple Collection Method

M SPLIT.FIl ROCK
BARRSPLT AUGER CORE

ATHIL n CONTINUOUS NO
I W U SAMPLER [ RECOVERY

DEPTH Depth Top and Bottom of Sample
REC. Actual Length of Recovered Sample in Feet

.- 4GRAPHIC LOG LEGFND

I CLAY

noI SILT

D SAND

M. GRAVEL

SILTY
1t CLAY

CLAYEY

j,~LjD/0 ja I E1L
of9M, DEBRIS

Kg FILL

E2hd/
DRILLING MEtHOD

N-(~A
I

t PltA[[5rM __m. ! _:Z ! '

CIl SANDY
LUJ CLAY

f CLAYEY
LK L SAND

D_
0.-

D~RILLED-BY

AEl
ml'~ PwnK

EXISTING GRADE ELEVATION 4FT. AMSLI

LOCATION OR GRID COORDINATES



KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

Protective Pipe…--_________- --- Caslng Cap Ventt Yes Q No Ef

Yest No l 1- - - .. -Lock t Yes 1j No El
Steel O PVC 0 ""rW Weep Hole? Yes t No
Surveying Pin t -___ Ft' Concrete Pad . 3 Ft. x I
v..m s~n id. - 3 Ft.x 3___ Inches

... " I
#L= DEP

BELOW
GRADEConcrete

Cement/Bentonite Grout Mix

Yes E Nofl

5.5 Gallons Water to
94Lb. Bag Cement & -
3-5 Lb. Bentonite

Powder
Other:

DRILLING INFORMATION:
TH

FROM 1. Borehole Dlameter= _ _3__1 Inches.
TOP OF
CASING 2. Were Drilling Additives Used ? YeeO No e

Revert S Bentonite l Water o
Solid Auger E Hollow Stem Auger X

3. Was Outer PWCasing Used? Yes ; No"

Depth=t '° Feet.

4. Borehole Diameter for Outer Casing U&t Inches.

WELL COHSTRUCTION INFORMATION:
I .Type of Casing: PVC t3 Galvanized 0 Teflon E

Stainless E Other
2. Type of Casing Joints: Screw-Couple 0 Glue-

Couple E Other
3. Type of Well Screen: PVC 1; Galvanized o

Stainless Q Teflon E Other

4. Diameter of Casing and Well Screen:

3.0

Bentonite Seal

Pellets p Slurry l

Fliter Pack
Above Screen

FILTER PACK MATERIAL

Silica Sand R
Washed Sand E

Pea Gravel El

Casing _ _ Inches. Screen _ Inches.
5. Slot Size of Screen: - f 0 ID

6. Type of Screen Perforatlon: Factory Slotted Iy
Hacksaw E Drilled E Other

7.S 7. Installed Protector Pipe w/Lock: Yes Ea No E
WELL DEVELOPMENT INFORMATION:

1. How was Well Developed I Bailing 0 Pumping Q
C , $)tl L4~ j/i.@ Air Surging (Atr or Nitrogen) 1gf Other

2. Time Spent on Well Development I
ut;YJ | lr I 108MlaIUtetsHours

jV0 C2 v 3. Approximate Water Volume Removed ? IU Gillont

4. Water Clarity Before Development I Clear E
Turbid C Opaque E

5. Water Clarity After Development I Cleary
Turbid E Opaque E

1 7. 6. Did Water have Oder I Yes E No
If Yes, Describe

7. Did Water have any Color ? Yes C No E
_* it Yes , Describe

Others

Sand Size /D-

Dense Phase Sampling
Bottom Plug

Yessl NoOl

Overdrilled Material
Backfill

Grout E Sand E
Caved MaterIal O

_ ,

r17 _ __ WATER LEVEL INFORMATION:
Water Level Summary (From Top of Casing)

During Drilling Ft. Date_

Before Development _ Ft. Date

After Development . . Ft. Date._
Other:

Driller/Firm AP I Drill Rig Type ;i[rA (- lo Date lnstallese 7
l No Kerr-McGee t

Well No. - o Hydrologist \ , . PoocrDrill Crew t



LITHOLOGIC DESCRIPTION

_

-5jilt' .S Q-51/Ve

CSp lbL V~S~ 41 P. a rdS9
CA4,L: PA5/cj law-0

ISCLr ':. St pfer-

ISO* ao% G7%

SA v 4 - md , C-Sq5 j
'-f.IzI4 511

SoLIJ, crS 5 rSYS
I. kIr 3. - crs .P . Lo.

ya 0t! S', r, I (.,

07: 45

,,)1 1z5 -

O b : 351

PAGE

I 0 3 1 jof - I
I ID

1t:: a--

.4,

=

z
0

z

xwJ

V Water Table (24 Hour)

V Water Table4Time of Boring)
PID Photoionization Detection (ppm)
NO. Identifies Sample by Number

TYPE Sample Collection Method

I SPLIT' AUGER ROCK
BARREL G I CORE

* THIN. 3] CONTINUOUS NO
WABlED SAMPLER RECOVERY

DEPTH Depth Top and Bottom of Sample
REC. Actual Length of Recovered Sample in Feet

I CLAY

E SILT

L SAND

EM GRAVEL

SITY
I CLAY

CLAYEY

SANDY
1 CLAY

CLAYEYI SAND

n__
D__

DRILLEDO BY

1'~ Frmpi- A E I_
LONGGRD BY LV O . -

EXISTING GRADE ELEVATION (FT. AMVSL)

LOCATION OR GRID COORDINATES

-z ______________________________________________________________________________________ ____________________________________________________________________________________________________



KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

Protective Pipe ---------. --- Caslng Cap Vent t Yes f No E

Yes d No J 1----... ___-- - Lock I Yes tj No 0

Steel El PVC O El r Weep Hole l Yes 0 No

Surveying Pin t Ft. Concret Pad

Yes 9 No E; , -'

Concrete

DEPTH
FROM

BELOW TOP OF
GRADE CASING

Cement/Bentonite Grout Mix

Yes E Noo
5.5 Gallons Water :te
94Lb. Bag Cement&.
3-5 Lb. Bentonite

Powder
Other:

-3 Ft. x 3_ Ft. x 3_Inches
DRILLING INFORMATION:

I . Borehole Diameter= 3) /YL Inches.

2. Were Drilling Additives Used I Yes C No 2
Revert S Bentonite E Water E
Solid Auger E Hollow Stem Auger0

3. Was Outtr: f'C Casing Used? Yest NEl ¢

Depth=to '°Feet.

4. Borehole Diameter for Outer Casing -VAtInches.
WELL CONSTRUCTION INFORMATION:
I .Type of Casing: PVC t§ Galvanized 0 Teflon E

Stainless E Other F
2. Type of Casing Joints: Sceew-Couple N Glue-

Couple E Other
3. Type of Well Screen: PVC q Galvanized E

Stainless E Teflon E Other

4. Diameter of Casing and Well Screen:

Casing _ Inches. Screen_ __ Inches.
5. Slot Size of Screen:. () 0 IC0
6. Type of Screen Perforation: Factory Slotted tR

Hacksaw E Drilled E Other__
7. installed Protector Pipe w/Lock: Yes [ No E
WELL DEVELOPMENT INFORMATION:

1. How was Well Developed I Bailing 0 Pumping E
6_j AIr Surging (Air or Nitrogen) 1' Other_

Bentonite Seal

Pellets% Slurryo &, Z)
Filter Pack

Above Screen

7S _

FILTER PACK MATERIAL

Silica Sand R
Washed Sand Q

Pea Gravel 0

v3e-k\ caj,��,ru-cl
4\ oilk Q-rs -
11\0 eu4;U i ztr
u.W -

I .

a

Other:s

Sand Size /t) - 9ko

2. Time Spent on Well Development t

- 49 -7 /T_ I_._ . Minutes/Hours
3. Approximate Water Volume Removed ?I 4 Gillont

4. Water Clarity Before Development t Clear 0
Turbid [9 Opaque E

5. Water Clarity After Development t Clearxg

Turbid 0 Opaque D

6. DId Water have Odcr ? Yes E No
If Yes, Describe

7. Did Water have any Color 7 Yes No f
If Yes , Describe

Dense Phase Sampling
Bottom Plug

YesQ NoO

Overdrilled Material
Backfill

Grout E Sand E
Caved Material 0

-_

1-i -_
Other:_

Driller/Firm 8Fi I
Drill Crew b # * nD

I WATER LEVEL INFORMATION:
Water Level Summary (From Top of Casing)

During Drilling Ft. Date

J_3__ Before Development Ft. Date

After Development _ _ Ft. Date

Drill Rig Type P|14 Date InstaIlec47XR* 3
I -/ ff Kerr-McGee \j)

Well No. T(9 .. Hydrologist \I POWr0



ATTACHMENT B



THIS PAGE IS AN
OVERSIZED DRAWING OR

FIGURE,
THAT CAN BE VIEWED AT THE

RECORD TITLED:

"U-PONDS #1 AND #2 AREAS
TOPOGRAPHIC CONTOURS"

WITHIN THIS PACKAGE.

D-01
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ATTACHMENT D



c
Table 1. Summary of New Well Construtctionl Details - Tc-99 Grountdwater Assessment

( C
Table Monitoring Date Designated Well Casing Diameter Well Screened Length of Top-of-Casing Well Casing Ground Surface DrillIng

Reference Well Completed Monitoring Diameter Type of Depth Interval Screened Elevation Stick Up Length Elevation Comments
Number Identification Zone Inches Boring Feet BGS Feet BGS Interval Feet MSL Feet AGS Feet MSL

1 T51 3-Apr-03 Alluvium

2 T52

3 T53

4 T54

5 T55

8 T56

7 T57

8 T58

9 T59

10 T60

11 T61

12 T62

13 T63

14 T64

15 T65

1 1347
............... ...............

1 1345

2-Apr-03 Alluvium

3-Apr-03 Alluvium

3-Apr-03 Alluvium

2-Apr-03 Alluvium

2-Apr-03 Alluvium

2-Apr-03 Alluvium

2-Apr-03 Alluvium

2-Apr-03 Alluvium

2-Apr-03 Alluvium

04-Apr-03 Alluvium

07-Jul-03 Alluvium

07-Jul-03 Alluvium

21-Jul-03 Alluvium

22-Jul-03 AlluvIum

2 PVC 8.75 Inches

2 PVC 8.75 Inches

2 PVC 8.75 Inches

2 PVC 8.75 Inches

2 PVC 8.75 Inches

2 PVC 8.75 Inches

2 PVC 8.75 Inches

2 PVC 8.75 Inches

2 PVC 8.75 Inches

2 PVC 8.75 Inches

2 PVC 8.75 Inches

2 PVC 8.75 Inches

2 PVC 8.75 Inches

2 PVC 8.75 Inches

2 PVC 8.75 Inches

20 5 h 20 15 Feet

27.5

27

16

16

15

19

20

27

27

25

19.8

23.8

17.5

16.5 to 27.5

12 to 27

6 to 16

6to16

5 to 15

4 to 19

5to20

7to27

7to27

5to25

4.8 to 19.8

8.8 to 23.8

7.5 to 17.5

15 Feet

15 Feet

10 Feet

10 Feet

10 Feet

15 Feet

15 Feet

10 Feet

20 Feet

20 Feet

15 Feet

15 Feet

10 Feet

940.5

939.2

938 0

940.4

938.8

938.1

939.6

939.5

938.3

938.1

938.7

941.4

940.8

943.8

941.3

996.7
...............

989.1

991.9

2.6

2.1

2.2

2.7

2.5

2.2

2.1

2.2

2.1

2.0

2.4

2.0

2.5

2.3

2.3

1.9

...............

2.0

2.2

937.9

937.1

935.8

937.7

936.3

935.9

937.4

937.3

936.2

936.1

936.3

939.4

938.2

941.5

939.0
...............

994.8
...............

987.1

Saturated Zone Is Mostly Sand

Saturated Zone is Mostly Sand

Saturated Zone is Mostly Sand

Saturated Zone Is Mostly Sand

Saturated Zone Is Mostly Sand

Saturated Zone is Mostly Sand

Saturated Zone is Mostly Sand

Saturated Zone is Mostly Sand

Saturated Zone Is Mostly Sand

Saturated Zone is Mostly Sand

Saturated Zone Is Mostly Sand

Saturated Zone is Mostly Sand

Saturated Zone is Mostly Sand

Saturated Zone is Mostly Sand

Saturated Zone Is Mostly Sand
...............

Interbedded Sandstone & Shale
...............

Interbedded Sandstone & Shale

22.5 7.5to22.5 15 Feet

9-Apr-03 Sandstone A 2 PVC 6.75 Inches 39.5 24.5 to 39.5 15 Feet
............... ............... ............... ............... ............... . ...... ............... . ......... ............... ................ ....... ........................ .......

8-Apr-03 Sandstone B 2 PVC 6.75 Inches 60 45to60 15 Feet
10.75 Inches (double cased well)

2 1346 9-Apr-03 Sandstone B 2 PVC 6.75 Inches 60 45 to60 15 Feet 989.6 Interbedded Sandstone & Shale
10.75 Inches (double cased well)

Notes:
Table data collected from field drilling and monitoring well Installation logs
Alluvial Aquifer monitoring wells installed using Hollow-Stem Auger drilling method in un-consolidated alluvial deposits.
Sandstone B monitoring wells installed using Double-Cased Air Rotary drilling method in consolidated bedrock.

Feet BGS * Feet Below Ground Surface
Feet AGS = Feet Above Ground Surface (for wells ith 'stick-up surface completion)

MSL = Mean Sea Level

Chase Environmental Group. Inc
Draft -Updafed October 10, 2003
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Table 2. Summary of Measured Monitoring Well Groundwater Elevations - Tc-99 Groundwater Assessment

Designated Monitoring Date Groundwater Total Depth Amount of Water Top-of-Casing Height of Well Approximate Ground Measured Depth
Monitoring Well Measured Elevation Of Well In Well Elevation Stick-Up Surface Elevation To Groundwater

Zone Identification Feet MSL Feet BGS Feet Feet MSL Feet Feet MSL Feet

U-Pond #1 Upland Assessment Area -Sandstone A (1311, 1312, 1313, 1340)
1311 09116103 965.5
1312 09/16103 953.6
1313 09/16/03 963.6
1340 09/16/03 961.5

42.69
39.24
40.50
33.88

. . . . . . . .

11.89
Note: Dry Well

8.78
10.35

Supplemental Groundwater Elevation Data
998.28 1.55
992.84 2.74
995.32 2.50
985.02 2.48

994.73
990.10

992.82
982.54

30.80
39.24
31.72
23.53

U-Pond #1 Upland Assessment Area -Sandstone B (1341, 1345)
1341 09/16/03 936.8 66.55
1345 09/16/03 933.7 68.36

U-Pond #1 Alluvial Assessment Area at Base of Bluffs (T-57, T-58, T42, T-63, T-64, T-65)

18.32
13.00

T-57
T-58
T-62
T-63
T-64
T-65

09/16103
09116103
09/16/03
09116/03
09/16/03
09/16103

929.8
929.9
929.8
930.0
930.3
930.1

21.13
22.45
22.28
26.46
20.16
25.03

11.39
12.86
10.72
15.73

6.67
13.83

U-Pond #1 Down-Gradient Alluvial Assessment Area iT-51, T-52, T-53)
T-51 09/16103 929.3
T-52 09/16/03 929.1
T-53 09/16103 929.1

... . . . . . . . . . . . . . . . . . . . . . . . . . . . .

U-Pond #2 Upland Assessment Area-Sandstone A (1336A, 1337, 1347)
1336A 09/16/03 959.7
1337 09/16/03 965.9
1347 09116103 965.1

U-Pond #2 Upland Assessment Area -Sandstone B (1338, 1346)
1338 09/16103 943.7
1348 09/16/03 937.6

U-Pond #2 Alluvial Assessment Area at Base of Bluffs (T-54, T-55, T-56)
T-54 09/16/03 929.7
T-55 09/16/03 929.3
T-58 09116103 929.2

U-Pond #2 Down-Gradient Alluvial Assessment Area (T-53, T-59, T-60, T-61, 1343)
T-53 09/16/03 929.1
T-59 09/16/03 928.9
T-60 09/16/03 928.9
T-61 09/16/03 928.7
1343 09/16/03 928.4

21.59
29.58
28.38

34.46
37.58
42.02

62.76
61.61

17.27
18.12
17.21

10.32
19.46
18.64

5.46
8.58
10.43

11.77
7.34

6.50
861
8.33

984.98
989.10

939.57
939.46
941.40
940.75
943.80
941.26

940.53
939.19
938.83

988.65
994.90
996.72

994.70
991.87

940 42
938.81
938.09

938 83
938.22
938.11
938.70
941.85

2.70
2.03

2.14
2.18
1.98
2.51
2.33
2.26

2.49
2.07
2.21

0.00

3.20
1.89

3.40
2.23

2.72
2.48
2.17

2.21
2.03
2.00
2.39
1.61

982.28
987.07

937.43
937.28
939.42
938.24
941.47
939.00

938.04
937.12
936.62

988 65
991.70
994.83

991.30
989.64

937.70
936.33
935.92

936.62
936.19
936.11
936.31
940.24

48.23
55.36

9.74
9.59

11.56
10.73
13.49
11.20

11.27
10.12
9.74

29.00
29.00
31.59

50.99
54.27

10.77
9.51
8.88

9.74
9.28
9.22
10.05
13.48

28.38
29.53
29.77
24.14
25.48

18.64
20.25
20.55
14.09
12.00

U-Pond #2 Seep In Bluff Seep #1208 Approximate Elevation -968 Feet MSL

Explanation: BGS = Below Ground Surface MSL = Mean Sea Level

Chase Environmental Group, Inc.
Draft - October 10, 2003
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Table 3. Potential Groundwater Hydraulic Gradients in Alluvial Aquifer, Sandstone A, and Sandstone B

Note: Groundwater Elevations Measured September 16, 2003.

Alluvial AauiLfer
Assessment Area

And Well Identifcation
... ... .. ....

U-Pond Area #1:
T-57
T-52

Groundwater
Elevation

Feet MSL.........

929.8
929.1

Map/Drawing
Measured Map Calculated

Scale Distance Scale Distance
(inches) (feet per inch) Between Wells

........ .. . ....... ......... ............... ....

8.25 250 2063 feet
Vertical Gradient = 0.7 feet

Horizontal Distance = 2063 feet
(Estimated Distance from Well T-57 to T52)

Calculated Horizontal Hydraulic Gradient

................................

Hydraulic Gradient: 0.0003 foot/foot
(vertical gradientlhorizontal distance)

U-Pond Area #2
T-56
T-59

929.2
928.9

1.5 250 375 feet
Vertical Gradient = 0.3 feet

Horizontal Distance = 375 feet
(Estimated Distance from Well T-56 to T-59)

Hydraulic Gradient: 0.0008 footifoot
(vertical gradientlhorizontal distance)

Sandstone A:
Assessment Area

And Well IdentifiCatIon
...............

U-Pond Area #1
1311
1340

Groundwater
Elevation

Feet MSL.........

965.5
961.5

Map/Drawing
Measured Map Calculated

Scale Distance Scale Distance
(inches) (feet per inch) Between Wells

...... ..... . ...... ......... ............... ....

2.375 250 594 feet
Vertical Gradient = 4 feet

Horizontal Distance = 594 feet
(Estimated Distance from Well 1311 to 1340)

Calculated Horizontal Hydraulic Gradient

................................

Hydraulic Gradient: 0.0067 foot/foot
(vertical gradient/horizontal distance)

U-Pond Area #2
1320

1336A
967.0
959.7

1.9375 250 484 feet
Vertical Gradient = 7.3 feet

Horizontal Distance = 484 feet
(Estimated Distance from Well 1320 to 1336A)

Hydraulic Gradient: 0.0151 footifoot
(vertical gradient/horizontal distance)

Sandstone B:
Assessment Area

And Well Identification
...............

U-Pond Area#1
1341
1345

Groundwater
Elevation

Feet MSL
.........

936.8
933.7

Map/Drawing
Measured Map Calculated

Scale Distance Scale Distance
(inches) (feet per Inch) Between Wells

......... ......... . . ... ......... .......... ....

0.75 250 188 feet
Vertical Gradient = 3.1 feet

Horizontal Distance = 188 feet
(Estimated Distance from Well 1341 to 1345)

Calculated Horizontal Hydraulic Gradient

................................

Hydraulic Gradient: 0.0165 footlfoot
(vertical gradient/horizontal distance)

U-Pond Area#2
1338
1346

943.7
937.6

0.75 250 188 feet
Vertical Gradient = 6.1 feet

Horizontal Distance = 188 feet
(Estimated Distance from Well 1338 to 1346)

Hydraulic Gradient: 0.0325 fooUfoot
(vertical gradient/horizontal distance)

Cimarron
-Tc-99 GrourxhvaterAssessment

Chase Environmental Group. Inc.
Draft October Z 2003
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CIMARRON FACILITY - ENVIRONMENTAL MONITOR WELLS

WELL #: 1311 GRID: 2092480E:321052.9760 Elevition: 995.69 WELL DEPTH: 42.83
SOUTH OF 1

WASTE POND 1 GROSS ALPHA GROSS BETA Tc- 99
[SAMPLE DATE pCIlL pCIIL pCUL

Jun-85 10 31
Apr-86 <10 <20
Jun-86 <10 <20
Jun-87 <10 <20
Jun-88 <10 <20
Mar-89 <10 23.0
Jun-89 10.0 <20 _

Oct-89 <10 <20 I
Jun-90 32.0 45.0 _

Jun-91 <10 <20
Jun-92 32.0 49.0
Jun-93 13.0 <20
Jun-94 <10 <20 I
Jun-95 5.3 7.8
Apr-96 5.8 5.1
Dec-96 ND 3.6
Mar-97 4.4 16.4 18.1
Jun-97 13.3 18.3
Jun-98 5.1 22.1
Jun-99 1.6 3.2
Jun-00 2.4 2.11
Jun-01 3.16 0.37
Sep-01 3.04 4.36
Jun-02 3.95 3.38
Feb-03 3.4 2.38 5.27
Jun-03 3.95 12 23.2
Sep-03 2.82 20.8 21.2

ND - NOT DETECTABLE



CIMARRON FACILITY - ENVIRONMENTAL MONITOR WELLS

WELL #: 1312 GRID: 2092307E:321234.3211 ELEVATION: 992.17 WELL DEPTH 39.45

WEST OF
WASTE POND I GROSS ALPHA GROSS BETA Tc-99

[SAMPLE DATE pCUL pCUL pCUL

Jun-85 2220 8272

Apr-86 340 11800
Jun-86 94 7300
Jun-87 41 65

Jun-88 90 231
Mar-89 59.0 2370.0

Jun-89 250.0 8000.0
Oct-89 64.0 6200.0

Jun.90 200.0 1320.0
Jun-91 953.0 2620.0 ||

Jun-92 840.0 1200.0

Jun-93 116.0 176.0 ||

Jun-94 348.0 521.0
Jun-95 82.6 1670.0
Apr-96 37.0 2600.0

Oct-96 52.3 1490.0 856.0
Dec-96 34.6 1940.0

Mar-97 33.5 1550.0 3680.0

Jun-97 92.5 1230.0 1470.0

Sep-97 31.3 1610.0 2190.0

Dec-97 27.3 1800.0 1570.0

Mar-98 15.8 1400.0 1850.0

Jun-98 57.7 1510.0 1820.0
Sep-98 16.8 1630.0 2110.0
Dec-98 19.5 1200.0 1650.0

Mar-99 28.1 973.0 1450.0
Jun-99 24.0 438.0 569.0

Sep-99 20.1 807.0 919.0

Dec-99 31.9 905.0 1410.0

Mar-00 28.3 624.0 1350.0
Jun-00 45.0 406.0 930.0

Sep-00 45.2 503.0 1100.0

Dec-00 42.2 536.0 1120.0
Mar-01 957.0

Jun-01 65.5 381.0 747.0

Sep-01 28.2 86.1 557.0

Dec-01 39A 176.0 744.0
Mar-02 26 214 859

Jun-02 47 373 826
Jun-02 24.3 216 824

Sep-02 64.1 567 1030

Dec-02 45.3 583 1030

Feb-03 40.7 687 1260

Jun-03 59 978 2060
Sep-03 62.1 1810 2850



CIMARRON FACILITY - ENVIRONMENTAL MONITOR WELLS

WELL #: 1313 GRID: 2092343E: 321380.219 ELEVATION: 994.7 WELL DEPTH: 40.55
NORTH OF

WASTE POND I GROSS ALPHA GROSS BETA Tc-99
[SAMPLE DATE pCIIL pCI/L pCUL

Jun.85 453 1512
Apr-86 140 208
Jun-86 230 3000
Jun-87 84 25
Jun-88 61 24
Mar-89 260.0 2200.0
Jun-89 345.0 6400.0
Oct.89 100.0 3100.0
Jun-90 840.0 5760.0
Jun-91 880.0 2004.0
Jun-92 1510.0 1580.0
Jun-93 647.0 791.0
Jun-94 936.0 1240.0
Jun-95 115.0 2960.0
Apr-96 28.5 1202.0
Oct-96 1410.0
Jun-97 65.8 768.0 1190.0
Sep-97 65.4 1280.0 1560.0
Dec-97 26.7 955.0 874.0
Mar-98 30.6 614.0 562.0
Jun-98 88.7 518.0 511.0
Sep-98 42.6 396.0 478.0
Dec-98 35.2 323.0 428.0
Mar-99 45.2 176.0 307.0
Jun.99 41.3 275.0 357.0
Sep-99 17.7 135.0 194.0
Dec-99 17.3 166.0 291.0
Mar-00 26.8 132.0 369.0
Jun-00 28.2 172.0 392.0
Sep-00 44.8 241.0 476.0
Dec-00 17.4 181.0 312.0
Mar-01 259.0
Jun-01 32.9 106.0 280.0
Sep-01 23.9 75.7 195.0
Dec-01 14.4 61.3 204
Mar-02 17.3 37.1 143
Jun-02 25.6 96 205
Jun-02 14.7 66 154
Sep-02 16.8 57.9 144
Dec-02 14.5 68.1 132
Feb-03 15.8 113 169
Jun-03 15.4 76.8 157
Sep-03 16 180 411



CIMARRON FACILITY - ENVIRONMENTAL MONITOR WELLS

WELL#: 1340 GRID:2092550E; 321342.409N ELEVATION: 984.68 WELL DEPTH: 30.5

EAST OF TC
WASTE POND 1 GROSS ALPHA GROSS BETA 99

[SAMPLE DATE pCIIL pCIUL pCIlL
Feb-97 53.1 430.0
Jun-97 7.8 144.0
Sep.97 10.0 98.6
Jun-98 1.9 61.3
Jun-99 8.5 32.8 45.3
Mar-02 5.68 29.8 138
Jun-03 5.23 61.7 83.8
Sep-03 6.27 57.6 122

ND - NOT DETECTABLE

CIMARRON FACILITY - ENVIRONMENTAL MONITOR WELLS

WELL #: 1341 GRID: 2092542E ; 321354.535N ELEVATION: 985.17 WELL DEPTH: 60.5

EAST OF
WASTE POND I GROSS ALPHA GROSS BETA Tc-99

jSAMPLE DATE pCIlL pCIlL pCIlL

Feb-97 10.9 117.0
Jun-97 30.0 620.0
Sep-97 1.1 194.0
Jun-98 6.9 380.0
Jun-99 4.9 355.0 489.00
Mar-02 2.37 3.6 0.52
Sep-02 15.1 252 433.00
Jun-03 10.2 211 323.00
Sep-03 4.09 120 263.00

ND - NOT DETECTABLE

CIMARRON FACILITY - ENVIRONMENTAL MONITOR WELLS

WELL#: 1345 GRID: 2092346.267E; 321461.3 ELEVATION: 989.096 WELL DEPTH: 62.0
[ALLUViUM ADJACENT RIVER GROSS GROSS TC

B.G. #2 ALPHA BETA 99
[SAMPLE DATE pCilL pCIlL pCilL

Apr403 [ | | 54.30
Apr-03 j9.55 24.40 _ _ _ _ _ _ _ _

Jun-03 J 3.66 1.34 .31.30
Sep-03 7 6.22 5.67 0.52



CIMARRON FACILITY - ENVIRONMENTAL MONITOR WELLS

WELL #: T -57 GRID: 321787.81IN-2092460.:ELEVATION: 939.573 WELL DEPTH., 21.6

E ALLUVIUM
N. OF U-POND #1 GROSS ALPHA GROSS BETA Tc- 99

SAMPLE DATE pCI/L pCitL pCIlL

April-03 23.1 291 627
June-03 49.9 287 671
Sep-03 34.8 479 j 706

CIMARRON FACILITY - ENVIRONMENTAL MONITOR WELLS

WELL #: T - 58 GRID: 321742.286N-2092164. ELEVATION: 939.459 WELL DEPTH: 22.2

ALLUVIUM
N. OF U-POND #1 GROSS ALPHA GROSS BETA Tc-99

SAMPLE DATE pCIIL pCI/L pCI/L

Apr-03 43.90 63.80 115.00
Jun-03 34.30 64.10 124.00
Sep-03 29.40 48.00 69.90

CIMARRON FACILITY - ENVIRONMENTAL MONITOR WELLS

WELL#: T-62 :ID: E2091961.874 N 322775.: ELEVATION: WELL DEPTH:

ALLUVIUM
N.W. OF U-POND #1 GROSS ALPHA GROSS BETA Tc-99 |

SAMPLE DATE pCUL pCI/L pCI/L

Jul-03 200 182 J 464
Sep-03 182 298 j 510

ND - NOT DETECTABLE

CIMARRON FACILITY - ENVIRONMENTAL MONITOR WELLS

WELL #: T-63 GRID: ELEVATION: WELL DEPTH:

ALLUVIUM
N.W. OF U-POND #1 GROSS ALPHA GROSS BETA Tc-99

SAMPLE DATE pCUL pCUL pCi/L

Jul-03 69.5 J 270 715
Sep-03 82.1 657 1160

ND - NOT DETECTABLE



CIMARRON FACILITY - ENVIRONMENTAL MONITOR WELLS

WELL #: T-64 GRID: ELEVATiON: WELL DEPTH:

ALLUVIUM
N.W. OF U-POND #1 GROSS ALPHA GROSS BETA Tc-99

SAMPLE DATE pCJL pCIIL pCI/L

Sep-03 25.1 15.7 26.7
ND - NOT DETECTABLE

CIMARRON FACILITY - ENVIRONMENTAL MONITOR WELLS

WELL #: T-65 GRID: ELEVATION: WELL DEPTH:

ALLUVIUM .
N.W. OF U-POND #1 GROSS ALPHA GROSS BETA Tc-99

SAMPLE DATE pCIIL pCiL pCiIL

16-Sep-03 156 179 267

ND - NOT DETECTABLE
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Figure 2.0--Well 1312 Gross Beta
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Figure 3.0--Well 1312--Tc 99
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Figure 4.0-- Well 1313 Gross Beta
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Figure 5.0--Well 1313--Tc 99
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CIMARRON FACILTY -EN91RONMENTAL SURFACE WATER

1l06 C.Aln- 2In7A-1 14MAF 22 0 AIP7I FL FVATIONI 07. 6A

S5ep N.E. OF 1
of U-Plant GROSS ALPHA GROSS BETA TC .99

SAMPtE DATE Pc _ . PCIL pl _ I.

Jun.77 16500 7W7.00o

Jun-.t 6900 480.00

Jun479 19.00 371.00

Jun40 130.00 2600.00

Jun.41 100.00 755.00

Jun4J2 54.00 W.00

Jun43 160.00 160.00

Jun44 DRY DRY

Jun485 195.00 216.00

Jun46 130.00 199.00

Jun47 27.00 '20
Jun48 330.00 150.00

Jun49 190.00 52.00

Jun-90 260.00 62.00

Jun.91 195.00 76.00

Jun-92 126.00 <20

Jun.93 11.00 <20

Jun.14 261.00 27.00
Jun-9S 5S.60 29.10

Apr-S6 256.00 77.60

D*ec.96 9.20 55.20

Mar.17 162.00 40.50 12.20

Jun.97 273.00 116.00 25.40

Sep-97 155.00 64.10 4 40

Dec.97 DRY DRY DRY

Mar.99 69.30 30.30

Jun-96 S6.30 6.40
Dec-.t 106.00 24.00

Mar-99 90.20 7.10

Jun-99 40.00 27.90

Sep-9S 72.10 56.70

Dec-9S 102.00 47.00
Mar-00 109.00 3. 80

Aug-00 t730 34.30

Sep.00 80.70 34.00

Dec-00 74.20 40.80

Jun-01 117.00 15.00
Jun401 67.60 35.20

Sep-01 74.20 25.70

Dec41 t6.80 20.20
Mar.02 64.30 41.60 _

Jun.02 159.00 47.50 40.80

Jun-02 102.00 26.90 19.90

Sep-02 14U.00 38.30

Dec-02 167.00 3110

Feb-02 12S.00 S.S0

Apr-03 215.00 51.60

Apr.01 129.90 4.30 .

Jun4- *5.10 33.10

Jul-02 7n30 27.80

Sep-03 119.00 26.60 14.40



CIMARRON FACILITY -ENVIRONMENTAL MONITOR WELLS

WELL #: 1320 GRID: 2093144E:321379.772N ELEVATION: 998.14 WELL DEPTH: 43.3

|WEST OF
WASTE POND 2 GROSS ALPHA GROSS BETA Tc-99

[SAMPLE DATE pCUL pCIUL pCUL

Mar-89 <10 <20
Jun-89 12.0 <20
Oct-89 10.0 <20
Jun-90 <10 <20
Jun-91 10.0 <20
Jun-92 14.0 <20
Jun-93 14.0 24.0
Jun-94 19.0 <20
Jun-95 12.7 69.6
Apr-96 1.6 166
Oct-96 3.9 20.4 28.2
Jun-97 11.6 30.3 34.0
Jun-98 19.6 48.6
Jun-99 3.5 10.1
Jun-00 2.58 4.08
Jun-01 3.92 4.74
Jun-02 6.93 2 23
Jun-02 6.82 7.33 1.59
Jun-03 2.08 4.17 4.84
Sep-03 6.89

ND - NOT DETECTABLE

CIMARRON FACILITY -ENVIRONMENTAL MONITOR WELLS

WELL #: 1325 GRID: 2093350E; 320610.626N ELEVATION: 1008.32 WELL DEPTH: 50.1

|SOUTH OF ONSITE 1
DISPOSAL CELL | GROSS ALPHA GROSS BETA Tc-99

[SAMPLE DATE pCIUL pCUL pCIUL

Mar-89 <10 <20
Jun-89 <10 <20
Oct-89 <10 <20
Jun-90 <10 24.0
Jun-91 <10 <20
Jun-92 <10 <20
Jun-93 <10 <20
Jun-94 <10 <20
Jun-95 5.3 6.3
Apr-96 1.7 6.1
Jun-97 3.1 ND
Jun-98 ND 2.2
Jun-99 1.3 0.9
Jun-00 0.9 1.58
Jun-01 0.846 3.61
Jun-02 1.15 2.3
Jun-03 0.722 1.57

| . ..... Sep-03 1.92 -0.315 7.74

ND - NOT DETECTABLE



CIMARRON FACILITY - ENVIRONMENTAL MONITOR WELLS

WELLM: 1336 GRID: ELEVATION: 986.02 WELL DEPTH: 30.8
NORTH OF

WASTE POND 2 GROSS ALPHA GROSS BETA Tc-99
[IVtH~LLUAIt pCUL | pCUL pCUL

Mar49 140.0 4970.0 __ _

Jun49 170.0 11000.0
Oct49 28.0 8300.0
Jun-90 980.0 5300.0
Jun-91 1010.0 2082.0

WELL NO. 1336 OUT OF SERVICE IN 1991 - REPLACED WITH 1336A JUNE 1994

ND . NOT DETECTABLE

WELL #: 1336 A GRID: 2093108E 321859.493N ELEVATION: 986.02 WELL DEPTH: 30.8
NORTH OF

WASTE POND 2 GROSS ALPHA GROSS BETA Tc-99
SAMPLE DATE pCllL I pCllL pCUL

Jun-94 682.0 1100.0
Jan-95 38.1 1140.0
Feb-95 31.0 948.0
Mar-95 37.0 1060.0
Apr-95 53.4 1740.0 _

May-95 18.5 1980.0
Jun-95 67.6 2150.0
Jul-95 80.3 1500.0
Aug-95 93.0 2090.0
Sep-95 40.1 937.0
Oct-95 50.8 1490.0
Nov-95 26.7 1340.0
Dec-95 32.3 1630.0
Jan-96 43.1 1700.0
Feb-96 21.0 1290.0
Mar-96 41.6 1170.0
Apr-96 39.0 1398.0
Apr-96 67.9 1020.0
Apr-96 77.7 1280.0
May-96 93.1 1210.0
May-96 43.0 1503.0
Jun-96 54.1 1330.0
Jul-96 91.5 1060.0
Aug-96 88.7 1520.0
Sep-96 158.0 1470.0
Oct-96 117.0 1730.0
Nov-96 39.8 1400.0
Dec-96 69.9 1340.0
Mar-97 46.6 1520.0 2590.0
Jun-97 61A 1430.0 1930.0
Sep-97 64.9 1390.0 1880.0
Dec-97 109.0 2200.0 1200.0
Mar-98 27.2 1400.0 1600.0
Jun-98 13.6 1380.0 1850.0
Sep-98 75.8 1210.0 1510.0
Dec-98 48.1 923.0 1260.0
Mar-99 26.0 806.0
Jun-99 23.7 740.0 974.0
Sep-99 15.8 612.0 713.0
Dec-99 23.8 724.0 1160.0
Mar-00 34.5 134.0 1070.0
Jun-00 49.3 411.0
Sep-00 27.4 373.0 939.0
Dec-00 30.9 369.0 890.0
Mar-01 _ _ _ _ 946.0
Jun-01 33.6 386.0 875.0
Sep-01 14.2 143.0 571.0
Dec-01 35.6 184 600
Mar-02 16.5 214 844
Jun-02 36 520 1060
Jun-02 25.8 291 788
Sep-02 48.4 568 898
Dec-02 33.8 628 1020
Jun-03 26.6 424 952
Sep-03 80.4 615 947



CIMARRON FACILITY - ENVIRONMENTAL MONITOR WELLS

WELL #: 1337 GRID: 2093545E: 321832.546N ELEVATION: 995.67 WELL DEPTH: 34.5
N .E . O F TG O S A P AI_ _ _ _ _ _ _ _

WASTE POND GROSS ALPHA GROSS BETA J Tc-99
jSAMPLE DATE PCI/L pCIL PCIIL _

Feb-97 39.30 343.00 |
Jun-97 17.00 143.00 1 -
Jun-98 20.50 171.00 1
Jun-99 12.40 78.20 113.00
Mar-02 9.60 51.20 207.00
Jun-03 15.60 148.00 234.00
Sep-03 14.50 95.10 294.00

ND - NOT DETECTABLE

CIMARRON FACILITY - ENVIRONMENTAL MONITOR WELLS

WELL #: 1338 GRID: 2093545E ; 321818.991N ELEVATION: 995.47 WELL DEPTH: 59.5
N.E. OF I

WASTE POND 2 GROSS ALPHA GROSS BETA Tc-99
[SAMPLE DATE pCI/L pCI/L | pCI/L

Feb-97 44.6 130.0 I

Jun-97 10.1 102.0 I

Jun-98 ND 43.5 _

Jun-99 1.8 28.1 32.7
Mar-02 2.92 10.1 23.1
Jun-03 -1.68 7.34 -4.08
Sep-03 5.63 8.55 8.77

ND - NOT DETECTABLE



CIMARRON FACILITY - ENVIRONMENTAL MONITOR WELLS

WELL #: 1343 GRID: 2093597:323387.363N ELEVATION: 939.23 WELL DEPTH: 25.8

[ UALLUVIUM .
ADJACENT RIVER GROSS ALPHA GROSS BETA Tc-99

[SAMPLE DATE 1 pCUL pCIlL pCIIL
Oct-97 82.6 46.5 12.5
Dec-97 25.2 7.9
Mar-98 9.8 10.4
Jun-98 6.5 7.4
Jun-99 7.6 ND
Jun-00 21.6 26.8
Jan-00 33.6 14.1
Jun-01 25.3 29.9
Jun-03 14.1 4.46 -33.1
Sep-03 12.7 2.05 0.748

ND - NOT DETECTABLE

CIMARRON FACILITY - ENVIRONMENTAL MONITOR WELLS

WELL#: 1346 RID: E2093199.85 N321854.2 ELEVATION: 991.87 WELL DEPTH: 62.2

NORTH
WASTE POND #2 GROSS ALPHA GROSS BETA Tc-99

SAMPLE DATE pCi/L pCi/L pCi/L
Apr-03 291.00
Apr-03 12.40 149.00
Jun-03 2.20 174.00 5.99
Sep-03 5.47 90.40 84.20

CIMARRON FACILITY - ENVIRONMENTAL MONITOR WELLS

WELL #: 1347 GRID: E 2093364.382 N 3211 ELEVATION: 996.716 WELL DEPTH: 41.9

NORTH OF
WASTE POND #2 GROSS ALPAH GROSS BETA Tc-99

SAMPLE DATE pCI/L pCIIL pCI/L
Apr-03 | | 720.00
Apr-03 70.30 347.00 1 1
Jun-03 61.30 35.60 j 96.10
Sep-03 67.50 28.90 1 45.30



CIMARRON FACILITY - ENVIRONMENTAL MONITOR WELLS

WELL #: T - 54 Grid: 321927.482N-2092869.! ELEVATION:940342 WELL DEPTH: 18.7

ALLUVIUM
N. OF U-POND #2 GROSS ALPHA GROSS BETA Tc-99

SAMPLE DATE pCIIL pCI/L pCIlL

Apr-03 | 6.19 535.00 | 1320.00
Jun-03 j 26.60 j 678.00 J 1480.00

Sep-03 26.50 701.00 I 1310.00

CIMARRON FACILITY - ENVIRONMENTAL MONITOR WELLS

WELL #: T - 55 GRID: 322069.474N-2093119. ELEVATION: 938.807 WELL DEPTH: 18.5

ALLUVIUM
N. OF U-POND #2 GROSS ALPHA GROSS BETA Tc-99

SAMPLE DATE pCI/L pCI/L pCI/L

Apr-03 12.00 705.00 1590.00
Jun-03 12.90 343.00 767.00
Sep-03 10.40 186.00 286.00

CIMARRON FACILITY - ENVIRONMENTAL MONITOR WELLS

WELL #: T -56 GRID: 322211.053N-2093377..ELEVATION: 938.08 WELL DEPTH: 17.2

[ ALLUVIUM
N. OF U-POND #2 GROSS ALPHA GROSS BETA Tc-99

[ SAMPLE DATE pCi/L pCIIL pCiJL

Apr-03 5.47 | 84.20 167.00
Jun-03 5.95 j 68.10 220.00
Sep-03 0.93 158.00 237.00

CIMARRON FACILITY - ENVIRONMENTAL MONITOR WELLS

WELL #: T -59 GRID: 322773.741N-2092954.. ELEVATION: 938.22 WELL DEPTH: 29.0

ALLUVIUM
N. OF U-POND #2 GROSS ALPHA GROSS BETA Tc-99

SAMPLE DATE pCIlL pCIIL pCI/L

April-03 | 15.60 14.70 16.60
June-03 6 51.90 | 42.30 -5.17
Sep-03 | 56.00 J 30.60 14.50



CIMARRON FACILITY - ENVIRONMENTAL MONITOR WELLS

WELL #: T - 60 GRID:322773.834N-2093281.3! ELEVATION: 938.112 WELL DEPTH: 29.0

ALLUVIUM _
N. OF U-POND #2 GROSS ALPHA GROSS BETA Tc-99
SAMPLE DATE pCilL pCIIL pCi/L

Apr.03 99.90 61.90 23.70
Jun-03 16.70 26.80 11.70
Sep-03 13.90 11.80 14.30

CIMARRON FACILITY - ENVIRONMENTAL MONITOR WELLS

WELL #: T-61 GRID: 322774.189N-2093609. ELEVATION: 938.695 WELL DEPTH: 27.4

ALLUVIUM
N. OF U-POND #2 GROSS ALPHA GROSS BETA Tc-99

SAMPLE DATE pCiIL pCIIL pCI/L
Apr-03 30.10 15.80 15.90
Jun-03 24.10 13.40 2.73
Sep-03 36.80 17.10 20.00



ATTACHMENT H
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Figure 6.0-- Well 1336 Gross Beta
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Figure 7.0--Well 1336-Tc 99
3000

2500

2000

-J
,-. 1500
a.

1000

500

0

1-*
''�1'"�

C.., . I.

'I . . �***i*

Vt. ,.'i

I "'''�'��

S

______________ _______________ _______________ p
0

0

0

.�#., "*.,,... 0

Mar-97 Mar-98 Mar-99 Mar-00 Mar-01 Mar-02 Mar-03

Date



(7 6'IN, (7

Figure 8.0--Seep 1208 Gross Beta
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Figure 9.0--Seep 1208-Tc 99
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