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CIMARRON CORPORATION

P O.BOX 315 ® CRESCENT. OK 73023

December 30, 2003

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,

,% ]
)% 74
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 Slte 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 Plan®” (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
I). 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



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



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:

e 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:

e 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.



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 cliff just
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.

40 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



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



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.



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



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 pCi/L
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 pC/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 limit* for license
termination.

TABLE 5 - SANDSTONE A
Tc-99 CONCENTRATIONS (pCi/L) for 2003
LOCATION FEBRUARY JUNE SEPTEMBER
1311 53 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 (pCi/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




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 pCi/L; 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?, 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 T¢-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 (pCi/L) 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 96.1 453

1206 - - 14.4

1208 4,280 3,500* 4,020

*Re-analysis 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.
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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 pCi/L. 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 pCi/L, 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 (pCi/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 pCi/L.

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, 2002' letter, Cimarron developed a Technitium-99
Site Impact Evaluation and Proposed Work Plan® 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®.” 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/L®. 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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3. Type of Well Screen: PVC (0 Galvanized (]
Stainless [J Teflon [J Other

4. Diameter of Caslag and Well Screen:
Casing po ‘2 Inches.

Inches, Screen

5. Slot Size of Screen: [o
6. Type of Screen Pecforation: Factory Stotted [
Hacksaw 7] Drilled [ Other

7. lnstalled Protector Pipe w/Lock: Yes §d No[J

WELL DEVELOPMENT INFORMATION:
1. How was Well Developed ? Bailing [J Pumping [J
Alr Surging (Air or Nitrogen) g Other

40.0

1420

45.0

2. Time Spent on Well %u,elopment t
/ Mlnutes/l(\ 00.‘5_5‘/1\
3. Approximate Water Volume Remaved ;(g ;“ Gallons
4. Water Clarity Before Development 7 Clear [
Turbid I  Opaque O
5. Water Clarity After Devalopment 7 Clear {4

Turbld [J Opaque []
6. Did Water have Oder ?

It Yes, Describe
7. Did Water have any Color 7 Yes [J No[]
It Yes o Desceribe

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

59'5 Yes {3 No(O

During Deilling Ft. Date
Before Development Ft. Date
After Dovelopment Ft. Date

Oate Installed 4/8/03
troge ) Crawo ford

Drill Rig TypeT:afI('M ‘
Well No. __j'Bq'SU
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SOIL BORING LOG km—sess-a

[l
\%

P—Sand 2.54R5]g
Vi sod)

| hat o3} -
Jsad Gn oo

| Sht 59 oo
1 To ko’
Y

e d(l‘l*)
1 Sreen 00- HS

KERR-McGEE CORPORATION UBSIDIARY LocATION BORING / 3 él
Hydrology Dept. Engineering Services ry\a//m‘,\ NUMBER Q
DEPTH £ VNI liows| pp SOIL SAMPLE REMARKS OR
IN LITHOLOGIC DESCRIPTION & PER o
FEET § = | BER | ooy | (Ppm) [0 [E] ogpn | nec. | FIELD OBSERVATIONS
— *l\‘IZW/Qp e d — 1230 _
-] — -
15 % © |su| i
O — } L —
1 53 iRy sty Moo Tl 5| g
1 S~sh g t { [ |
{55 B o Syl 78 @ .’ﬂrl-:' SMI -
_l gHa ag{zqcc Su Cla ,,’_;"1 | |
27 A i — _
4<S me f"hb(ph. . }-.-;" — -
] T — 25 4o -
- N | :::_: M - — é) 2, " P e cown ?~ - 7]
oéo_“ %»» @ Yo L (1D 4o — SS v/ Shele |
= %j tc ~d 5T .

LB W/ G Sh 2

IlIIIlJllILiLIlll

EXPLANATION

. A Water Table {24 Hour)

VA Water Toble (Time of Boring)
PiD Photoionization Detection (ppm)
NO. Identifies Sample by Number
TYPE  Sample Collection Method

SPUT- ROCK
m BARREL l] AUGER l:[l CORE
THIN-
CONTINUOUS NO
I ‘T"{J‘QLE“D I:| SAMPLER N RECOVERY

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

GRAPHIC LOG LEGEND

CLAY
DID SUT
. SAND

B

=% GRAVEL
W SILTY
Sh CLAY

CLAYEY
SILT

577 DEBRIS
s§ FILt
HIGKLY
ORGANC (PEAT)

<J SANDY
NEW:

REy
0
I

DATE DRILLED .

PAGE

4~8~03 of

DRILLING MEYH’O_D

v Rovaury

L4
DRI?LED ey

7

EXISTING GRADE ELEVATION (FT. AMSL}

e 2914

9800 pn

LOCATION OR GRID COORDINATES




KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

Protective Pipe

____________________ Casing Cap Vept 7 Yes [4" No ([

Yes £ o O Q_ ________ tock ? Yesé Ne (O
Steel [ pvc O — _-Weep Hole 7 Yes E{ e O
Surveying Pin T ~—__ — ,/’/ Concrete Pad _ - 3 Ft.x > _Ft.x ('! Inches
Yes N 2

¢ O AT ——— DRILLING INFQRMATION:

by o DEPTH . é
NN FROM |. Borehole Diameter= {aches.
w TOP OF .
Concrete ggkgg CASIIG 2. Were Drilling Additives Used 2 Yes( o [

Cement/Beantonite Grout Mix

Yes [ Ne[]
5.5 Galloas Water to
94b. Bag Cement &
3~5 Lb. Bentonite
Powder
Other:

Bentonite Seal

Petiets [ Stueey O

Filter Pack
Above Screen

lll

1

FILTER PACK MATERIAL

i
HHKH

Silica Sand [

- =]
Washed Sand [J 5.0 Fup 13-
Pea Gravel (J ::] .
Other: g Ny
[—
Sand Size _t___,'O"lO _ .. i .
| == 598

Dense Phase Sampling Cup 2‘5 Ft. CD—V\WCW*}

Bottom Plug
Yes (J Ne (J _J (00

Overdrilled Material
Backfily

Grout (J Sand
Caved Matecial (J

Other:

Deiller/Firm

AE|

54 5-( O.g;f Yes o Describe

-
Orill Rig Type fas [;‘A&—

Revert J Bentonite((] water (J
Solid Auger [[]  Hollow Stem Auger ]
3. Was Outer Steel CasingUsed? Yes( Ho(J

Depth= O L%O Feet. gn WC—

4. Borehale Diameter for Outer Casing [0 'anchcs.

WELL CONSTRUCTION INFORMATION:
1. Type of Casing: PVC [ Galvanized (J Teflon (]
Stainless ] Other
2. Type of Casiag Joints: Screw—Couple (¥
Couple ]  Other
3. Type of Well Screea: PVC m Galvanized (J
Stainless [] Teflon (J Other
4. Diametec of Casing and Well Screen:
" [}l
Casiﬂg_éL_ Inches, Screen__s__
5. Slot Size of Screen: O, 0!
6. Type of Screen Pecfaration: Factery Slotted Y
Hacksaw [J Drilled [J Other
7. Installed Protector Pipe w/Lock: Yes [\ No (O
WELL DEVELOPMENT INFORMATION:
1. How was Well Developed 7 Bailing J Pumping (]
Air Surﬁ:\a\fiir %\g\t;oaen) B‘, Other_
2. Time Spent oq Well Developmeat ?
= Minutes/Hours
3. Approximate Water Volume Removed T /Q Gallons
4. Water Clarity Before Development 7 Clear [}
Turbid Opaque (]
5. Water Clarity After Developmeat 7 Clear {J

Turbldm Opaque (JJ

6. Did Water have Oder ?
It Yes, Describe

7. Did Water have any Color 7 .Yes

to

Glye—~

laches.

Yes {J 1 No

O w(d.

WATER LEVEL INFORMATION:
Vater Level Summary (From Top of Casiag)

During Drilling Ft. Date __
Before Development '5315 Ft. Date_ﬁz__l ;0

After Development . Ft. Date

Deill Crew

B. Greham

Date (nstalled 4/ ?/03

Kere—McGee (j, POO}/

Hydrologist

Well No. ,SH(D -




SOIL BORING LOG xm—sess-a

KM SUBSIDIARY

KERR-McGEE CORPORATION
Hydrology Dept. Engineering Services

LOCATION

BORING
NUMBER

[247

MA@
(S

DEPTH
IN
FEET

LITHOLOGIC DESCRIPTION

UNIFIED

_{ CLASS.

SOIL
FIELD

BLOWS

PID

PER (ppm)

FOOT

SOIL SAMPLE

uws
NO. | &
z

DEPTH

REC.

FIELD OBSERVATIONS

REMARKS OR

| silt: 7-54R5H £, dry

[Shale/sitt— 54R 4/¢ slighily
7 danleu‘
/0 — . < bl
| shle: fo=)
1 Sand :12- 1256 2548 5(8
| Shale:13-16.5 254rS/e
S e 254R5/8 C‘C:
1 sand: 2030 asyrgh

| spale : 26-30, Fnsnd, cleey

' 30-BR
_‘S}v)%:.gon_BB :LS'T& ._}/([ .

] Shale ~ 3335,
Sand 13670, fn. 354R e 153

1

Jd +buo’

—

/O

K20

30

4o

Y Water Table {24 Hour)

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

SPUIT- ROCK
BARREL l] AUGER []] CORE
THIN-
CONTINUOUS NO
I TUBLED I:I SAMPLER N RECOVERY

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

EXPLANATION

GRAPHIC LOG LEGEND

CLAY
I]]:U sut

FE sano
E GRAVEL
W SILTY

&y
CLAYEY
SILT

577 DEBRIS
lﬂg FILL
HIGHLY
ORGANK (PEAT)

v
SR
O
O

4i9lo3

ORILLING METHOD

Air

DRILLED BY

Aei

Rowlaw?

LOGGED BY

\) -Poof

EXISTING GRADE ELEVATION (FT AMSL)

T0C 947 —

296- 3y

TOCATION OR GRID COORDINALES T

L

1e



KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

Protective Pipe

e ————

Yes 0 ne (O

-
-
——

steel O pvc O
Sucveying Pia T - _ _

Yes (J R

Concrete

BELOW
GRADE

Concrete Pad

FROM
TOP OF
CASING

Casing Cap Vent 7 Yes (J Ne (J
________ Lock? Yes [ Mo (O
_MeepHale? Yes O3 o O

Cement/Bentonite Grout Mix
Yes@ e
5.5 Gallons Water to

94Lb. Bag Cement &

3-5 Lb. Bentonite
Powder

Other:

Bentonite Seal
Penm‘@ Slurry [J

Filter Pack
Above Screea

FILTER PACK MATERIAL

[
'l'!'l'l'

™
']

Sitica Sand g -

Washed Sand (J _L‘?__-Ft‘

Pea Gravel [}

T T 137
HHHHEH

Other: :

Sand Size__ /0 =20
1

mum}j'.l}[}

Dense Phase Sampling CUpo JE e

Ft.l- .
Bottaom Plug —2 .
Yes(O No(Q

Overdrilled tMateriaf J
Backfitl Ft.

Geout [J Sand (J

)
)

]

1

{

i .

Caved Material [} |

Other:

———

Dciller/Ficm AC]

Orill Crew Ab’ 6 a(\a}‘ﬂl"\,

Deitl Rig Type F'ai l h\g
[247

Well No.

Ft. x Ft.x Inches
DRILLING INFORMATION:
1. Borehole Diameter= fnches.

2. Were Drilling Additives Used 7 Yes[} No (¥
Revert [] Bentonite[] Water (J
Solid Augee [J  Hollow Stem Augec ]

3. Was Outer Steel Casing Used 7 Yes[}  Nofd)

Depth= to Feet.

4. Bocehale Diat'neter for Outer Casing Inches.

WELL CONSTRUCTION INFORMATION:

{.Type of Casing: PVC [X] Galvanized (J Teflon (3
Stainless [J  Other

2. Type of Casing Joints: Screw—Cauple @ Glye—
Couple ]  Other

3. Type of Well Screen: PVC@ Galvanized (1
Stainless [J Teflon [J Other

4. Diameter of Casing and Well Screen:
Casing a " Inches, Screen a ' Inches.

5. Slot Size of Screen: O . 01

6. Type of Screen Pecforation: Factory Stotted &’

Hacksaw ] Orilted (J Other
7. Installed Protector Pipe w/Lock: Yes (O No (O
WELL DEVELOPMENT INFORMATION:
{. How was Well Developed 7 Bailing [J Pumping (]
Aic Surging (Air or Nitrogen) {J Other

2. Time Spent an Well Development ?

/_—i 9\ Minutes/ s )/ %/h '
3. Approximate Water Volume Removed 1 Gallons
4. Water Clarity Befare Development 7 Clear [}
Turbid\@ Opaque (J
5. Water Clarity After Development 7 Clear [j(
Tuebid (O Opaque [J
6. Did Water have Oder 7 Yes [:l No [
Il Yes, Describe '
7. Did Water have any Color 7 .Yes D No X .
It Yes Descnbe

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

Ouring Deilting______ _____Ft. Date

Befare Development %1 5{5 Ft. Datei_z____;

After Development _— Ft. Date

Date Installed /'//9/05

Keee~McGee ! '
Hydcologist '\) . POOV




SOIL BORING LOG xm—ses5-4
KERR-McGEE CORPORATION e S'UBS'O'“’" LOCATION BORING
Hydrology Dept. Engineering Services -IeLr/ on ‘1OON , [70 E NUMBER T 5’
Y JUNIFIED
DEPTH To| sol BLOWS PID SOIL SAMPLE REMARKS OR
N LITHOLOGIC DESCRIPTION 32 JiElD oot | (9pm) o TET oeetm | rec. | FIELD OBSERVATIONS
L Sits ol Vi sand, syR oy [T L -
I N CeH | .
sil [N MK = | - i
P T Sand : €n-vfn SYRE/L . — | B|S.0 |5C .
] : . S4yR T/Y 5. :] 3 -
B éc{wﬂ med, SYRT/H ors o5 | | | CL‘fI | wQFerQ Y|
- .50.:1". mad : <, T &0 7
T ondd + e v N | ~ & ]
o 7 Sand fvid - <vS B Q Lilloo |AS -
. | T
1 Sand! vers, wr&dn, la.afdf - — -
. 7.5¢ Re/d — .
p - " — 5 (5.0 er‘ -]
| Sand:vers, wordd, p-gv’tf | sw _ | ]
T-SYREM - _ -
7 Sand; *vers, wedd, pgrd, Sechint” | SW — 25 .
ho ] Bedrocdk 19.0, grovd ¢ clcu] NN G C — 4 jl2e : N
- , - "
1 THh 20.0 — -
4 L N
4 GRAPHIC LOG LEGEND DATE DRILLED PAGE
Y Water Table (24 Hour) . L//[ / 03 | of |
VA Water Toble (Time of Boring) CLAY e EIEERlS SRS METHSS
PID  Photoionization Detection {ppm) ] “
NO. Identifies Sample by Number [ﬂ]] HGHY
g TYPE  Sample Collection Method sir ORGANIC (PEAT) BRILLEQ &
= J SAND
.<-! SPLIT- ROCK SAND Cl:\’ Y A E '
2 A BARREL AUGER CORE oy <] CLAYEY LOGGED BY
g 15 GRAVEL SAND \) . ?oOIZ
T .
w E %{E’-ED n gg:;{r;gous N RNECOVERY ss él&; D E:lsrmc GRADE ELEVATION (FT AMSL?
CLaveY 138.0 Pd 940.5 ¢
DEPTH. Depthl Top o}r:d fcham of Sosmplel ) ST D LOCKTION OR cf:t_).co_clzomgs
REC. Actua! Length of Recovered Sample in Feet q/O'O t\r~ Ibo




Protective Pipe

Yes O No O
steel [0 eve O

Surveylng Pln 1~ _ _ &___

had R

Yes (J No O

Concrate

Cement/Bentonite Grout Mix

Yes [J No(J
5.5 Gallons Water to
94Lb. Bag Cement &
3-5 Lb. Bentonite
Powdser
Other:

Bentonits Seal

Peltets (J Sturry(]

Filter Pack
Above Screen

——————
-

KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

pySmy

-
-

> ptnny

[y

Caslng Cap Vent't Yes (O No (O
reuee-bock? Yea O No (O

_-Waep Hole T Yes 0O neO

/// Concrete Pad ,7 Ft. x 3 Ft.x H Inches

FILTER PACK MATERIAL
Slllca Sand

Washed Sand [J
Pea Gravel (J

2.0 Ft):-

HH

lllll

Tod ot
HHH

HHE

!
!

.
Py

Vogreie

T3
s
%

==l DEPTH
FROM
BELOW TOP OF
GRADE  CASING

DRILLING lNFOgMA TION:
. Borehole Diameter= Inches.

2. Were Drilling Additives Used 7 Yes[J No mf
Revert [J Bentenite(J wWater (3
Solid Auger [  Hollow Stem Auger (]

3. Was Outer Steel Casing Used 7 Yes (]

Depth= to

Ny

Feat.

4. Borehole Diameter for Outer Casing Inches.

WELL CONSTRUCTION INFORMATION:
I.Type of Casing: PVC [ Galvanized [J Teflon (]
Stainless J  Other
2. Type of Casing Joints: Screw=—Coupla @
Couple [J  Other
3. Type of Well Screen: PVC [ Galvanized O
Staintess {J Tefion 7] Other

4. Diameter of Casing and Well Screen:

Casing & s Inches, Screen & !
5. Slot Size of Scresn:. [O
6. Type of Screen Perforation: Factory Slotted [ﬂ
Hacksaw [] Orilled (J Other
7. tnstalled Protector Pipe w/Lock: Yes{J No[J
WELL DEVELOPMENT INFORMATION:
l. How was Well Developsd 2 Bailing [J Pumping [J
Ale Surging (Alr or Nitrogen) [] Other,

Glue—~

Inches.

2. Time Spent on Well Development ?

2.5he / Minutes/Hours Q‘/ by

3. Approximate Water Volume Removed ?(000 Gallonu

4. Water Clarity Before Developmi t T Clear (&
Turbid [X)  Opaque [ =t ;‘1 ’

Others i J 5. Water Clarity After Development 7 Clear m
=1 Turbid O Opaque (J
o730 =
Stnd Slze ‘ =] 6. Did Water have Oder 2 Yes [ Mo X
—‘ = It Yes, Describe

Dense Phase Sampling Cup Ful- 7. Did Water have any Color 7 Yes [J No (Y
Bottom Plug — (. q ‘5 If Yes . Describe

Yee DO Neld S B (1. WATER LEVEL INFORMATION:

Overdrillod Material i l Water Level Summary (From Top of i?s)ng)

Backfilt o. S Ft.l I During Drilling Ft. Date 03
Grout {3 Sand (] i : ! 0 Before Development7 33 5| Ft. Date /B/Q,5
Caved Material (J M J 0.0
After Development Ft. Date

Other:

oeitter/Fiem __AE | Drill Rig Type (ailinn  F\O  Date tnstalleg= 4/|/03
Kere—=McGee
Drill Crew afalz\a_m "F:f)%e\/ Well No. I 5 I Hydrologist \) . ?OO')/
1
qo0 V) 190E




SOIL BORING LOG xm—sessa

KERR-McGEE CORPORATION KM suBSIoARY LOCATION - BORING
Hydrology Dep!. Engineering Services C‘M AQ:\IO I\b ?OOU -— 9(0 OC NUMBER ? -.5&
DEPTH 2 o [VNFEDIg w5 * SOIL SAMPLE
IN LITHOLOGIC DESCRIPTION 8| son [“pep”| PO = REMARKS OR
FEET == crllfxls% foor | (PP™) [ no 1&] oeprn | rec. | FIELD OBSERVATIONS
4 S H\\clof%) ,Qd\ow—a&, soft \l\l\ | i
i mei ity Sy 4/6 _ N
B R B ]
| Sond: s, v.5qR /8 redyall | 7| SW B 34
5_] foose ,'med- AR S N
| Sand: med-crs {": \"Q:E - — Lo traus 5 -
- W Sr ‘) éb f"@; . — Clay cvasts —
_ l:camj CfS wy depha .'; __ o J -
- Sm v e T S"\) — ;O -~
/0 — .
- et — [NET Baral |
_ : [ _ sewa ledked |
] s | ’ . S
15 | < B _— 1 § ]
T oA Apbh . —
_ | s _ B AGS fo
I h — Y (n W/ dus —
B . B en locthowa | -
20 —| - Lot &***\“'MXS ]
- e - A Y A\JS(’/(L _
1 Guad: ¥ TS S med cos 3¢ — B 5‘*‘ .
. 5 . 3 . \ =
_ S s i "‘('o«li_,( +x cun) A Gm | -
S — e — —
S8 ved s Ruasne AT a B N
1 ™k : N
_ - ! |
| Bed vode eX 4.5 N ]
Y Water Table (24 Hour) GRAPHIC 10G LEGEND tz! 7370 mzl
. . 3 5 L/0O of |
.E?IB \é“}/‘cte[ T(_:b|e. (Time of Boring) CLAY & ?'EERIS SRNG Mc‘moé
oloionization Detection (ppm)
NO. Identifies Sample by Number ﬂ]]] HIGHLY 'HsA
g TYPE  Sample Collection Method LiThy ORGANC [PEAT) |t
= j SANDY
: SPUT- ROCK . SAND ClAY AE l
3 BARREL AUGER CORE n_:] ) CLAYEY LOGGED BY
§ £:5 GRravEL SAND \) C{‘QUJ'Qf&
i THIN l] CONTINUOUS N NO q z
WALLED SILTY EXISTING GRADE ELEVATION (FT. AMSL)
SAMPLER RECOVERY s.l' CLAY D — Y
E TUBE e G371 P a39 - X10(
DREPgH. Depthl '{op cll:d chaHom of gcmple \ t g&TYEY D LOCATION OR GRID COOROINATES
EC. Act 1 i - | -
ctual Length of Recovered Sample in Feet . QOO N laboé -




KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

Protective Plpe

Yes [

e
- .
-
o

—-=--Caslng Cap Vent'? Yes (] No [J
________ Lock? Yes [J No O

steet 0 pvc (O
Surveylng Pin ? —_ _ _

-—

_MWeepHate? Yes 0 N0 D

—~ -~

Ft.x q lnches

Concrete Pad Ft. x

Y N
0 N D DRILLING INFQRMATION:
FROM I. Borehole Dlameter= b Inches.
Concrete %%kg‘g ggg"\?g 2. Were Drilling Additlves Used 7 Yes(J No K
. Revert [J Bentonite ] Water [J
2.8 Solid Auger (] Hollow Stem Auger []
3. Was Outer Steel Casing Used? Yes[J No
Cement/Bentonite Grout Mix Depth= to Feat.
Yes (] Ne[] 4. Borehole Diameter for Outer Casing Inches.
5.5 Gallons Water to : .
94Lb, Bag Cement & /0 Ft. WELL CONSTRUCTION INFORMATION:
3~5 Lb. Bentonite 1.Type of Casing: PVC g Galvanized [J Tetlon (J
Powder Stalnleas ]  Other
Others 2. Type of Casing Joints: Screw—Couple ) Glue—
Couple [J  Other
125 3. Type of Well Screan: PVC &' Galvanized O
Stainless [J Teflon [J Other
Beatenite Seal 4. Diameter of Caalr}g'and Well Screen:
— ke
PMF Slerry (] 1 148 Casing Inches, Screen 4; Inches.
Ches Ny 5. Slot Size of Screenz. /(D
Fifter Pack .
Above Screen Ft 6. Type of Screen Perforation: Factory Slotted &'
= Hacksaw [ Drilled (7 Other
£ < 9.1 7. hstalled Protector Pips w/Lock: Yes [J No[J
| 1= WELL DEVELOPMENT INFORMATION:
{: I. How was Well Developed 7 BallingJ Pumpling (J
[ ] Alc Surging (Air or Nitrogen) [ Other
FILTER PACK MATERIAL o
Siiica Sand (R B 2. Time Spent on Well Development ?
ca San =
Ft g i) 2. 75/\"‘/ Minutes/Hours )
Washed Sand ) 10" ] 3. Approximate Water Volume Remaved TW:E Gallons
Pea Gravel (J ’::: . 4. Water Clacity Before Development ? Clear [
Turbid 1 Opaque O
Other: —1:. 5. Water Clarity After Development 1 Clear [
=1 Tubld(J  Opaque (J
lo/w0 =1
Stnd Slze =" b q 6. Did Water have Odec 2 Yes [J Nofd
-—1 1 2 S 2.1 If Yes, Describe
Dense Phase Sampling Cup 0 “ e 7. Did Water have any Coloc 7 Yes [] Nog]
Bottom Plug 25 - It Yes o Describe
= Jlo 49.-
Yo O Mold - . : WATER LEVEL INFORMATION:
Overdrilled Materlal : i Water Level Summary (From Top of Casing)
Backfil Ft.l During Drifling b Ft. Date _M-T
Grout [J Sand l | l Bafore Development_ &+ 4 G| Ft. Date 4 - -
Caved Material (J |\ P
After Development Ft. Date
Other:
Dritler/Fiem _ AEL Drill Rig Type __F - 10 Date Installed==== 4-11)--05
Kerr—McGeoe
oritt Crew (5 cehann. / FosTEL Well No.  T-S2L Hydrologist . ) . CrAWBBRD
{




SOIL BORING LOG xm—sessa

KERR-McGEE CORPORATION KM SUBSIDIARY LOCATION — | BORING
Hydrology Dept. Engineering Services C(,M /Lo ?m”~ 3@3 NUMBER T_ 53
DEPTH 3 o [VNIFED|g ows * SOIL SAMPLE
IN LITHOLOGIC DESCRIPTION 8| S0 Pp’| PID > REMARKS OR
FEET == | FIELD | caar| (PPm) | wo. |&| oeptn | rec. | FIELD OBSERVATIONS
O CLASS. = .
- Sicty Cly % - _
. | Samples  (aged
< N — o -
< - Sénd Shglrm 1.5y afe IR — fro auget \%” .
- - €M3 ieeSe sSbL vd :.: O - _
10 - — .
I5] - - ]
A0 ghm yel vt Sy dy . <m) - N
LCS- ¥ €S S Gav) YeT L/ —
| mestly gL Y B .
5¢ o [ -
SartnSHE. @ 260 J—L L |
] \%VEL\L é& ‘é.(pl : .
‘ — —
4T N — i
Y. Water Table (24 Hour) GRAPHIC LOG LEGEND oﬂlrj ORILLED PAGE '
\ - 1 of
VA Water Table (Time of Borin N\ 7] DEBRIS 9~~OS
Pg Zho!oifonizcﬁonlDel:ecﬁon (pgr?m) Clay ﬁ fLt ORILLING METHOD
NO. Identifies Sample by Number HGHLY
g TYPE  Sample Collection Method ﬂ]]] Sit ORGANC (PEAT) onﬂi%v
o ] SANDY
< spuT. A ROCK SAND NEW; A
E BARREL UGER CORE oy 1 CLAYEY LOGGED B8Y
g €25 GRAVEL SAND J Claern
w THIN B | contnuous NO N
E \ﬁlj/alélED I SAMPLER RECOVERY S‘J ?:I&YY D ::flsmoc GRADE ELEVATION (FT. AMSU)
oy — |93, Bu GH8-8 Toc
DEPTH. Depth Top and Bottom of Sample 5,‘{? EY D LQCATION OR GRIO COORDINATES
REC. Actual Length of Recovered Sample in Feet R ?COO U ‘-'360 5




KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

Protective Plpe *

ve O o O »

steel J pPvc (O
Surveylng Pin 1

Yes [

-
-
- —

-
——
-
-

-
-

Caslng Cap Vent'? Yes [J No [J
Lock? Yes [J No O

_WeepHole? Yes [J nNo D

Concrete

o

Concrete Pad

BELOW
GRADE

FROM
TOP OF
CASING

3- Ft. x _3 Ft.x (J Inches

Cemeont/Bentonite Grout Mix

Yes (J No[J
5.5 Gallons Water to
941b. Bag Cement &
3—5 Lb. Bentonite
Powder
Other:

Bentonite Seal

Peltets ] Slurry O

Filter Pack
Above Scresn

FILTER PACK MATERIAL
Sllica Sand ([

IRARNN
'i'n'l'nllll'l

H

S Ft -
Washed Sand [ 2= 2 N

11
HHH

Pea Gravel (OJ
Others

|

Sand Slze

Janonaor

Iy

] ..

Dense Phase Sampling Cupo = el
Bottom Plug o
No (O _]

Yes [J

Overdrilled Materlal
Backfill

Grout (J Sand (J
Caved Materlal {J

Other:

Deitlec/Flem D E |

Drlll Crew (Wolpim / CosTE
i 7

Drill Rig Type

Well No. 1-33

T- W

DRILLING INFORMA TION:
t. Borehole Dlamcter-'__&% Inches.
2. Were Drilling Additives Used 7 Yes(J No ™
.Revert [J Bentonite(J Water [
Solid Auger [J  Hollow Stem Auger [J

3. Was Outer Steel Casing Used t Yee (J
Depth= to

Mo (X

Feeot.

4. Borehole Diametar for Outer Caslag Inches.

WELL CONSTRUCTION INFORMATION:
1.Type of Casing: PVC g‘] Galvanized {J Teflon ]
Stalaless ]  Other
2. Type of Casing Joints: Sceew—Couple (¥,  Glue-
Couple ]  Other
3. Type of Well Screen: PVC )  Galvanized [J
Stainless [J Tefion [J Other

4. Diameter of Casing and Well Screen:

Casing 3\ Inches, Screen S Inches,
5. Slot Size of Screen:. (O
6. Type of Screen Perforation: Factocy Slotted v
Hacksaw [J Drilled (] Other
7. hstalled Protector Pips w/Lock: Yes E No [
WELL DEVELOPMENT INFORMATION:
I. How was Well Developed 2 Balling (J Pumplag (J
Ale Surging CAlr oc Nitrogend [X, Other__

2. Time Spent on Well Development ?

2. 75/V/ Minutes/Haurs )
3. Approximats Water Volume Removed 1475’(3&"0:!:
4. Water Clarity Before Development ? Clear (]

Turbl Opaque J
5. Water Clarity After Development 7 Clear [X.
Turbtd O Opaque (]

6. DId Watee have Odee T Yes [J No $

If Yes, Describe
7. Did Water have any Color 7 Yes [J Nod‘
It Yes o Describe

WATER LEVEL INFORMATION:
Water Level Summary (From Top of Casingd

During Orilling _4L__ Ft. Date _H_L_

S “ﬁ él Ft. Date ;//5105

Before Development—<
Ft. Date

Aftec Development

Date Installed=== Ll ~2-0%
Kere—McGae
Hydrologlst ) C{deﬁ) ()




SOIL BORING LOG km—sess-a

UBSIDIARY

LOCATION

REC. Actual tength of Recovered Sample i

in Feet

KERR-McGEE CORPORATION . BORING X
Hydrology Dept. Engineering Services LMayYyore NUMBER =~
2  |UNIFIED
DEPTH Zo | solL BLOWS PID SOIL SAMPLE REMARKS OR
N LITHOLOGIC DESCRIPTION : 8 fdlo 21 op) oo TET e T asc | FiEwD OBSeRVATIONS
4 Clay = si m i, 2.5 \\\\ mLl b ]
T sad : < W 2590y [0y SPL 1 ]
7 Cloy; shf€, 2854/ \Nenm| [ | 5 1479 .
7] &V\A ‘Q\ loa%e MO'S?L I8P — -
- 2 S«., /8 T, — V|
| . - _ 2 i
Sand ;G med, sd»/ ol sw 2R /0 |3
JO— looe, 75\(@59’ brV\ —
7] tee — Ab\., Qr \\Qg_vé—
1 Sand : Sykd/e, levs?, M‘{ UlSw - Lojz _
_ ers, S:)NVC{‘S W. v < e B 3 S — |
/ J ng.rock Sﬁaﬁu}/ Smo e —
S- Zand , (O1RY/p \°'p\ q v | =
1D k.0’ B N
i _ |
X Water Table (24 Hour) GRAPHIC LOG LEGEND 17[/‘?""‘703 Pace
q of
AvA Water Table (Time of Boring) CLAY (F)IEENS SRLCRC META0D
PID Photoionization Detection (ppm)
NO. Identifies Sample by Number ﬂ]]] @ /‘-[S/q
% TYPE  Sample Collection Method SiLT CRGAMC(PEAY) SRICLED BY
= B
<| M seur. ROCK B sano A % Qr &—J’\d 1N
z BARREL AUGER CORE ey —cavey [T
g . £ GRAVEL SAND . C’ﬁwﬁv‘!
THIN-
co
P e o O rea] oy
DEPTH D shavey T —
epth Top and Bottom of Sample SitT D LOCATION OR GRID COORDINATES




KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

Proteactive Plpe *

————
- ————
-

________ Caslag Cap Vent'? Yes (J No (O

veae O nNe O I jg‘ __________ teckt Yea O No O

_Weep Hole T Yes (0 nNo (D

; . Ft. R . L/
Surveylng Pla 7 - - “-N_:Z_ 4,/' Concrete Pad ; Ft. x 3___!’!. b3 Inches

steel [} pPvCc (O

Yes (J Ne (O

Concrete

Cement/Bentonite Grout Mix

Yes (J Ne(J
5.5 Gallons Water to
94Lb. Bag Cement &
3~-5 Lb. Bentonite
Powder
Other:

Bentonite Seal
2. (
Poltets (] Sturey

Filter Pack
Above Screen _3;(3_.“' X

T
lllll'llLl

FILTER PACK MATERIAL

Sillca Sand '[j

Vol
HK

H

Washed Sand [ _LO__-H‘ E:_Z
Pea Gravel (J =]
Others =
Y Sk B
Sand Slze__LO_“@_ i
1 L =

2

] R
Dense Phase Sampling c‘,porg R I

Bottom Plug /71  {-
Yes (J o J _] s o
)

Overdritled Material H

Backfill Ft.l
Grout (J Sand (J _i—z
Caved Material (J e
Other:

=T pepTH

FROM
BELOW TOP OF
GRADE  CASING

5.5

) 6.0

DRILLING IHFO%MATION:
1. Borehole Diameter= 8 /¢Inchea.

2. Were Orllling Additives Used 7 Yes[J No q
Revert [] Bentonite[J Water[J
Salid Auger ] Hollow Stem Auger ]

3. Was Outer Steel Casing Used 1 Yes (J No@f

Oepth= to Feet.

4, Barehole Diameter for Outer Caslag Inches.

WELL CONSTRUCTION INFOR_MA TION:
. Type of Casing: PVC m Galvanized [ Tetion [J
Staintess (]  Other
2. Type of Casing Jalnts: Scfew—Couple Q Glus~
Couple [J  Other
3. Type of Well Scresn: PVCX]  Galvanized (O
Stainless (J Teflon [J Other

4. Diameter of Caslng and Well Screen:

Casing é Inches, Screen 'a Inches.

5. Slot Size of Screenz.  [{)
6. Type of Screen Pecforation: Factory Slotted N
Hacksaw [J Drilled [J Other
7. Installed Protector Pips w/Lock: Yes No D)
WELL DEVELOPMENT lNFOIR.\MA TION:
1. How was Well Developad 7 Balling [J Pumplag (]
Alr Surging CAlr or Nitrogen) (J Other

2. Time Spent on Well Development ?

2. 75/1"/ Minutes/Hours )
3. Approximate Water Volume Removed twgcdllona
4. Water Clarity Before Development ¢ Clear (]
Turbid B Opaque O
5. Water Clarity After Development 7 Clear [K
Turbld J Opaque (]
6. DId Water have Odee T Yes (J No$
It Yeos, Describe
7. Did Water have any Color 7 Yes [J NoTQ
If Yes o Describe

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

Durlng Drilling -7 Y] Ft. Date & 03
Before Development 601 l Ft. Date 5/0

After Development Ft. Date

Orltler/Fiem /NET Drilt Rig Type } ,‘h‘/\g F)O  pate nstalled=== #/9-/03 B

oo B, Gecham Bk wane. _T-SY

Kerr—McGee
Hydrologist \)- C,l"ach




SOIL BORING LOG xm—sessa

LOCATION

REC. Actual Length of Recovered Sample in Feet

KERR-McGEE CORPORATION KM SUBSIDIARY BORING
Hydrology Dept. Engineering Services | (' imaiton NUMBER T~— 55
2 [uNiFiED . :
DEPTH T | soll BLOWS PID SOIL SAMPLE REMARKS OR
FIEPET LITHOLOGIC DESCRIPTION %9‘ CT‘E';% F’(’)EST epm [ o, ‘é‘ p— - FIELD OBSERVATIONS
. - \ . -
Clowy " 754 R3/4 \ cul T i
i plas{-'{c": Si H«I \r [ —
i MmoiS ] - : i
5-a \ - LU 5.0 |
I N - ¥
L\
T \Y .| B
T 3and Vs 7.5424/, claul | F Water Level |
. - — | |§ 10.0 .
/ 0 ] . . — B
- &'\A . \}‘C"\ - C"\ y — : -
-1 -7 . 5 V\ @ Ll /b Ty e SM p— -
al 1, I — ' -
155 @edcode (4.5 Gasnd |15 ma = uLr
- [oMme Yhin c,lcu%bu{aj/ —
] / 3 [~ -1
D17 2oyRHb - i
- __ J
] _ _]
ﬂ : 1
Y Water Table (24 Hour) GRAPHIC LOG LEGEND DA}7>7§£703 PACT ,
’ f
AvA Water Table (Time of Boring) & CLAY & ?IEERIS SR CING METHOD °
PID Photoionization Detection (ppm)
NO. Identifies Sample by Number [H]] @ HIGHLY
Z| TYPE  Sample Collection Method sy ORGANIC [PEAT} | iy
(o} q
< SPUIT- ROCK SAND N B, (UIV a/mm
rd AUGER LOGGEDYBY
< BARREL CORE
ol Ty SLavey
& E:5 GRrAVEL SAND \)B , PO oY
w ';'." THIN. [l CONTINUOUS N NO W SILTY EXISTING GRADE ELEVATION (FT. AMSL)
3y WALLED SAMPLER RECOVERY CLAY D -
S Tuse 4G306-3 P G38-870C
DEPTH. Depth Top and Bottom of Sample <5:|LL?YEY D LOCATION OR GRID COORDINATES

13

I3:

[



KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

Protective Plpe~——_______ Y e Caslag Cap Vent'? Yes [J No (J

Yes O N O I « Ry - Lock? Yes (O No (O

steel 0 pvc (O 3 ~— _Meeptole? Yes O No O

H Fe - : e

Surveylng Pin ?é ~~~~~~ — P Concrete Pad 3 Flox .2 Ftx 4 Inches
Y No T=. 2

U o —..-E?ﬁ-———— DRILLING INFORMATION:

. Hececel pEPTH
FROM I. Borehole Diameter= Inches.
Concrete %%g‘g gggﬁg 2. Were Drilling Additives Used 7 Yes[] No (¥
Revert [] Bentonite(] Water (]
Solid Auger [}  Hollow Stem Auger []
3. Was Outer Steel Casing Used ? Yes[] Nofd
Cement/Bentonite Grout Mix Depth= to Feet.

Yes (J No[] 4. Barshole Diameter for Outer Caslng Inches.
5.5 Gallons Water to
L Gemene & - WELL CONSTRUCTION INFORMATION:

3-5 Lb. Bentonite I.Type of Casing: PVC [X] Galvanized [J Tetlon (3

Powder Stainless ]  Other
Other: 2. Type of Casing Joints: Scfew—Couple [  Glue—
0 Couple ]  Other
l ' 3. Type of Well Screen: PVC [¥] Galvanized J

Bentonite Seal

Pellets (] Sturry [

W

|.4|

Filtsr Pack
Above Screen

Y

FILTER PACK MATERIAL
Sllica Sand (]

/A.OFL g

Washed Sand (J

RN i
HHHHEHHHH N

N
1

Pea Grave! [
Others

i
1

Sand Size

'.1.[.@{.|i||

]
/
Dense Phase Sampling Cup O

Bottom Plug
Yes(J Ne(O

Overdrllled Material
Backfill

Grout [J Sand(J
Caved Materlal (J

Other:

Ocriller/Flem _AEI
Orlll Crow g‘ éyy*alz\gm

— ——

Stalnfess [] Teflon (0 Other
4. Diameter of Casing and Well Screen:

Casing & Inches, Screen D\

5. Slot Size of Screan:. /D
6. Type of Screen Perforation: Factory Slotted [3’
Hacksaw (] Drilled [J Other
7. Installed Protector Pipe w/Lock: Yes (¥ No[]
WELL DEVELOPMENT INFORMATION:

1. How was Well Developed 2 Bailing [] Pumping (]
Alr Surging (Al or Nitrogan) [X Other,

Inches.

H.0

2. Time Spent on Well Development 7

[— Minutes/@ % 2gpm
3. Approximate Water Volume Removed 1 270 Gallons
4. Water Clarity Before Development T Clear []

L)

Turbid ﬂ Opaque (J
5. Water Clarity After Development 7 Clear lzl
Tuedid O Opaque (J

6. Did Water have Oder 7 Yes [0 No[H

It Yes, Deoscribe
7. Did Water have any Calor 7 Yes [J No w
It Yes o Describe
WATER LEVEL INFORMATION:
Water Level Sumn?ry (From Top of Casing)
During Drilling Ft.Date _____

Before Development i qo (’2‘ Ft. Date &Z 5[ 3

Ft. Date

Date lnatalled"'4/2/03

Kere—McGes J . POO}/-

Hydrologiat

After Development

Orill Rig Type .F'&,;l \‘M

wellNo. 1 550




SOIL BORING LOG km—=6ssa

KERR-McGEE CORPORATION KM SYBSIDIARY LOCATION BORING
Hydrology Dept. Engineering Services 'M‘!F}(Z(wd NUMBER ' 5(?
£  |[UNIFIED
DEPTH X BLOWS SOIL SAMPLE
SOIL PID REMARKS OR
N LITHOLOGIC DESCRIPTION g S el PR (oom) [ BT oo | e | FIELD OBSERVATIONS
1 St ] M -
1 Clay \\\ —
- \ - a
z . \ CL | % < -
B \\ - v
L . ", k —
TSd-boD by vl |7 - Water (.5
] 5YR 5k SME L
lo_ to. . . a /O
| 5_“;5e&,gck; 4.2, c147 w5, gravd |8 — 3 1S 7
i 1", SR _ | |
1 Tdls0f — -
— | —
Y Water Table (24 Hour) GRAPHIC LOG LEGEND °"§7°27‘5’ / 03 "“' |
] f
VA Water Table (Time of Borin N P74 DEBRIS °
PID Pholoionizoﬁo(n Detection (pggm) ClaY ﬁ FiLL DRILLING METHOO
NO. Identifies Sample by Number []Iﬂ @ HIGHLY A{AM
g TYPE  Sample Collection Method SILY RGANC PEA) it iy
= ] SANDY
: SPLIT- ROCK SAND CLAY B: é'ﬂ/]‘\a_,b’\
:’_t BARREL AUGER CORE Ty <1 CLAYEY LOGGED BY
§ =3 GRrAVEL . SAND 2 p&d v
w THIN- I:] CONTINUOUS N NO N EXISTING GRAOE ELEVATION (FT. AMSL}
WALLED WEW [] .
SAMPLER RECOVERY ey CLAY -
E TUBE 9354 Py G38-] Toc
DEPTH. Depth Top and Bottom of Sample g:[?YEY D LOCATION OR GRID COORDINATES
REC. Actual Length of Recovered Sample in Feet

[y

j4:3



KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

-

Protective Plpe

Yes (J

—————
-
-
~———

Y e Caslng Cap Vent'? Yes 0O N DO

Iy Lock? Yes O No O

_-Weep Hole 7 Yes 0O nD
-~ Concrete Pad ? Ft. x

5 Ft.x L/ Inches

V3 DRILLING INFORMATION:
~=e! DEPTH

Concrete

Cement/Bentonite Grout Mix

Yas (J Ne(O
5.5 Gallons Water to
94Lb. Bag Cement &
3-5 Lb. Bentonite
Powder
Other:

Bentonits Seal

Pellets {J  Slurry O

Fllter Pack
Above Screen

. P) e

it

FILTER PACK MATERIAL
Silica Sand [

L, 0L
i'u'l' ll_lll'

]
K

Washed Sand [ __[_Q__Ft'
Pea Gravel [}

Other:

Tyt dgt
l'l'l'l

Sand Slze

nnnnaonn

~ ..
Dense Phase Sampling Cuiz i" Ft
Bottom Plug -

Yes [ No(O
] 1

Overdrilled Materlal i

Backfill Ft.l
Grout (] Sand (] f
Caved Material [J | N
Other:

Drifler/Firm A’E(

Orill Crew (B 6%\1«4?‘\

._j}(‘\
o

iy FROM

I, Borehole Diameter= Inches.

2. Were Drilling Additives Used 7 Yes (J No&f
Revert ] Bentonite[J water(J
Solid Auger ] Hollow Stem Auger []

3. Was Outer Steel Casing Used 7 Yes (]
Depth= to

TOP OF
CASING

BELOW
GRADE

N o&

Faet,

4, Borehole Diameter for Outar Casing Inches,

WELL CONSTRUCTION INFORMATION:
.Type of Casing: pvc K] Galvanized [J TetlonJ
Stainless [J  Other
2. Type of Casing Joints: Screw—Couple @
Couple [J  Other
3. Type of Well Screen: PVC & Galvanized O3
Stalnless [J Tetlon (3 Other

4, Diamater of Casing and Well Screen:

Casing a:: Inches, Screen 2: laches.

5. Slot Size of Screaen:. {
6. Type of Screen Perforation: Factory Slotted m
Hacksaw [} Orilled {J Other
7. Installed Protector Pipe w/Lock: Yes (Y No [
WELL DEVELOPMENT INFORMATION:
1. How was Well Developed ¢ Balling [3 Pumping ()
Al Surging CAir or Nitrogen) g Other_

Glue—

2. Time Spent on Well Development ?
/.’S / Minutas/@3 ca/p/h
3. Approximate Water Volume Removed _gpallons

4. Water Clarity Before Development T Clear [

Turtid T Opaque O
5. Water Clarity After Development 7 Clear [¥]

Turbid (3 Opaque (J
6. Did Water have Odec 2 Yes [J No{@
If Yes, Describe
7. Did Water have any Color 2 Yes [J No @
If Yes 4 Describe
WATER LEVEL INFORMATION:
Water Level Summary (From Top of Casing)
During Drilling i Ft. Date )

l Befare Development 'L} 2] 6[ Ft. Date L//B;Oi

Ft. Date

Date Installed™ 91/2/05
treosit ) . oo’

After Development

Drill Rig Type Fm(m;\,
Well Ne. T 5(/




SOIL BORING LOG xm—sess-a

KERR-McGEE CORPORATION YUoSIOIARY LOCATION BORING .
Hydrology Dept. Engineering Services \ MANY 01N U (_OOO . E 300 NUMBER ; 5 _’
S [UNIFIED '
DEPTH o | sol BLOWS PID SOIL SAMPLE REMARKS OR
;'gbér LITHOLOGIC DESCRIPTION gg cFLlils% ,5‘5, (ppm) | o, [ oeprn | rec. | FIELD OBSERVATIONS
) . ol » 1 * - - B
] Sand sithy, S4yR S/ KM u i
4 Cw -.silk) S4RY4/3 i — ]
. A en !’ 1 \ L - .
5 NN - 1S -
- SQV\A: ‘Q’\,V.G"."J"Sr-f) Pl - | 5p _ Q
- gmdz moist, w. edd, |- _ _
1 SRS/, - — .
i . — | 2{E 19 5
/10— Sand ; fwuf, p.ﬁrd{,w "l‘o, . — —
. rz 1 -1
- S54R 5y G fispe _ _
' - 3|} 5 .
5] - - -
% Sand ; ,w:.cf, Sl se : B
A Saud 1 evs e _ LI |
| Bedrock s \b.0! . elen iy 19
ao_j 2-54K ‘J/e, lar8£ SS pie - ]
- ™ 19.0 _ 7
i _ i
7 [ 7
Y water Table (24 Hour) GRAPHIC LOG LEGEND D‘Z?" 5—7 o3 Pace
] f
VA Water Table (Time of Boring) &\ CLAY & E'ffms BRLARG METRGE °
PID Photoionization Detection (ppm) i
NO. Identifies Sample by Number [[D] HIGHLY -HSA‘
g TYPE  Sample Collection Method suy ORGANK (PEAT] |
24 is , "
2 SPUT- ROCK SAND & C?XJYDY AEI B . 6m[’0)"\
z BARREL AUGER CORE - : LOGGRD BY
p i CLAYEY /P
> Leooraver XX sanD . Toor
o THIN- CONTINUOUS EXISTING GRADE ELEVATION (FT AMS
I WALED n SAMPLER " RECOVERY MR ] STING ORAGE ELEVAT "" Amse
l'l CLAYEY [:I E?Nqoialgb(gdl)mg !'Zs} 137'4
DEPTH Depth To d Bott fs | YA! ! ! A
REC. A:tF:;ol le?\g‘:: of Re:::r;-edosnc‘t?nzle in Feet S - }} Q(b-c 500

15

159



KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

Protectlve Pipe *

Yes @ ------
Steel Q‘ pve O

Surveying Pin ?

————
-

-

-

——-

_______ e Concrete Pad
Yes X° No (O T 7 o
v, ?.\v: T T o 0o, DEPTH
SR FROM
w5l 15:] seLow  Toe oF
Concrete Fiel] 5] oRAcE  casing

Cement/Bentonite Grout Mix
Yes (J v . x
5.5 Gallons Water to o

§4Lb. Bag Cement &

3—5 Lb. Bentonite
Powder

Others

F.|”

Bentonite Seal

Pellets [  Sturey ([

o
G

Filter Pack
Above Screen

= f

FILTER PACK MATERIAL S
Sifics Sand (R}’ =
Washed Sand [J 16- Ft. =
Pea Gravel (J =i

Othert -

Sand Size __[O0~20D

L¥

’:ﬁ{.nr{m} 1:..|i.1'

Dense Phass Sampling CupO
Bottom Plug

Yes[] No(J

Overdritled Material
Backfilt

Grout [ Sand (J
Caved Material [J

Others

Oeitter/Fiem _AE |

Ocill Crew élml\am / posw

Well No.

Casing Cap Vent 7 Yes m Noe (O

Lock ? Yasw Ne O
_-Weep Hole 7 Yes @

Ne O
j~ Ftex /% Ft.x L/ Inches

DRILLING INFO%MA TION:

|. Borshole Diameter= 8 3 Inches.

2. Were Drilling Additives Used 2 Yes[J No (¥
Revert (] Bentonite (] Water{J
Solid Auger [ Hollow Stem Auger [

3. Was Quter Steel Casing Used 7 Yes (]  No(W
Depth= te Feet.
4. Borehole Diameter for Outer Casing Inches.

WELL CONSTRUCTION INFORMATION:
1.Type of Casing: PVC (X Galvanized (J Teflon [J
Stainlass ]  Other
2. Type of Casing Joints: Screw—Couple [X Glye—
Couple ] Other
3. Type of Well Screen: PVC N calvanized O
Stainfess [ Tefion (J Other

4, Diameter of Caslng and Well Screen:

a\ Inches, Screen O~

5. Slat Slze of Screan: /O

6. Type of Screen Pecforation: Factory Slotted X
Hacksaw (] Drilled [J Other

7. Installed Protector Pipe w/Lock: Yas [j No [}

WELL DEVELOPMENT INFORMATION:
I, How was Well Developed 7 Baliling (J Pumplng [J
Alr Surging (Air or Nitrogen) [§ Other

a\ Inches.

Casing

2. Time Spent on Well Development ?

/ ?’WSMInutes/ our,
3. Approximate Water Volume Removed
4, Water Clasity Before Development 7 Clear [

Tucbid Opaque {J
5. Water Clarity After Development 7 Clear [

Turdbld (3 Opaque []

6. Did Water have Oder 7 Yes [] No@
it Yes, Describe

7.Did Water have any Color 7 YesJ No
It Yes , Describe

WATER LEVEL INFORMATION:

Gallons

Water Level Supmary (From Top of Cas L/
During Drilling __éis_r Ft. Date f;l[ 03
Before Oevelopment_s_'ﬁﬁ_ Ft. Datem

After Development Ft. Date

Drill Rig Type r’z‘\;[c hay F-lo Date Installed j/l/%

T-57

Kerr—McGee
Hydrologist

. o~




SOIL BORING LOG xm—sess-a

KERR-McGEE CORPORATION {BSIOIARY LocaTon BORING
Hydrology Dept. Engineering Services tMV‘MY\ 535 N: QA0 E NUMBER i 5 8
U TUNIFIED i
DEPTH ol son BLOWS PID SOIL SAMPLE REMARKS OR
FlElg‘l' LITHOLOGIC DESCRIPTION g-"- CFLIELSDS ;Po%z; (ppm) | o, |E] opeprn | rec. | FIELD OBSERVATIONS
1 Silt: ] K A ALl L ]
- Q\a.\1 ) _mxé)L 1&5[‘1&«% \‘ oL — -1
5 — *\ — —]
' N
T Sand:as yo5l 6, p | :lsp | [C ¥
1 g ) _ i
- . L 9\ /0 -
/0 = . p .t — —
| Sand 254€5/ md p | " _ _
_ 51«{ - ~dd | sp - : _
| 5-: e — 3 5 -
] SQ.V\&')'TQJ‘S' \»)‘\‘9‘;; W L SW |__ i
. 3&0‘ 5485/ |, — -
N . H " o. c' . s :
Bedrede: 14'chy /S [ 4§ 20
4 TO 20° - 4
. — -
Y.  water Table (24 Hour) GRAPHIC LOG LEGEND __|OfJ&pRire0 pace
. . N 577 DEBRIS 9{ 03 of
YA Water Table (Time of Boring) CLAY g@ FiLL SRILING METHOD
PID Photoionization Detection (ppm) i
NO. Identifies Sample by Number l‘[[l] @ PIGHLY #S 7‘-\'
% TYPE  Sample Collection Method sy CRGANK PEAT) [smiotio Bv
o ] SANDY
<| N seur- ROCK SAND ClaY Ae /
Z BARREL AUGER CORE TOGGED BY
< ™ ] CLAYeY ~
g £2% GRAVEL SAND \) . POO)’
w THIN. CONTINUOUS o EXISTING GRADE ELEVATION (FT. AMSL}
l WALLED [l SAMPLER RECOVERY RN 2LAY O ' \ p 3
CLAYE TUC q?Jq,S plnq37'
DEPTH Depth Top and Bottom of Sample SILT Y D LOCATION OR GRID COORDINATES
REC. Actual Length of Recovered Sample in Feet

25



Protective Pipe

Yes (O
Steet [J pPvc [0

Surveylng Pin 7 ~<__ _ _&LH‘

-

Yes [ Ne(D

Concrete

—————
e ———————
-

KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

___——‘
-

el Concrete Pad

REEE
3 (R D
R
4,
‘f
-n
2

DEPTH
oM
BELOW  TOP OF

GRADE  CASING

Cemant/Bentonite Grout Mix

Yes (J No(J
5.5 Gallons Water to
84Lb. Bag Cement &
3-5 Lb. Bentonite
Powder
Other:

Bentonits Seal
Pellets [X]  Siurry ()

Filter Pack
Above Screen

oL P

.0 _F

FILTER PACK MATERIAL
Sitica Sand [

Washed Sand [
Pea Gravel (J
Others

Sand Size _ /O =0

Denss Phase Sampling Cu
Bottom Plug
Yes[O No(O

Overdrilled Material
Backfill

Grout [J Sand[J
Caved Material (]

Others

o
]

RE]

Driller/Firm

15.0 ft -

-
1

I

iluhl
>

Tl 1, L U T 1T
11

T
i

T

Drill Rig Type 5“7\9\

Drill Crew GY‘LLL\DJY\/ FOSW Well No, -r550

Casing Cap Vent 2 Yes (J No [J

—wewslock ? Yes (O No O
_.~Weep Hole 7 Yes O wneO

_5 Ft. x 3 Fx L/ Inches
DRILLING INFORMATION:

1. Borehole Diameter= Inches.

2. Ware Drilling Additives Used 7 Yes[J No &
Revert [J Bentonite[J water(J
Salid Auger [}, Hollow Stem Auger {J

3. Was Outer Steel Casing Used? Yes(J  No[X'
Depth= to Fest.
4. Borehole Diameter for Outer Casling Inches.

WELL CONSTRUCTION INFORMATION:
1.Type of Casing: PVC T Galvanized (J Tetlon (3
Stalnless [  Other
2. Type of Casing Joints: Screw—Couple [ﬁ
Caouple [J  Other
3. Type of Well Screen: PVC m Galvanized (J
Stainless [J Teflon [ Other

4. Diameter of Casing and Well Screen:

Casing -~ Inches, Screen SN lnches.
5. Slot Size of Screen:-[o
6. Type of Screen Perforation: Factory Slotted 13’
. Hacksaw [ Drilled J Other
7. Installed Protector Pipe w/Lock: Yes [ No (]
WELL DEVELOPMENT INFORMATION:

I. How was Well Developed 2 Balling [J Pumplng (J
Ale Surging CAlr or Nitrogen) @ Other.

Glue—

2. Time Speat on Well Development ?

__—/——4?l3£ Minutes/Hours
3. Approximate Water Volume Removed ?
4. Water Clarity Before Davelopment 7 Clear [
Turbid O  Opaque OJ
5. Water Clarity After Development ? Clear (J
Turdld (3 Opaque (O
6. DId Water have Oder ?
It Yes, Describe
7. Did Water have any Coloc 7 Yes [J No(J
It Yes , Describe

WATER LEVEL INFORMATION:
Watesr Level Summary (From Top of ;\;)
0

Gallons

Yes (0 No(O

During Drilling -0 Ft. Date
Belors Developmentiﬁﬁl Ft. omg/__@__
After Development Ft. Date

E-10 Date tnstaited 4/9‘/03
Hiaosit ~) - Poor”




SOIL BORING LOG xkm—sessa

KERR-McGEE CORPORATION KM SKBSIDIARY LocaTioN —~ | BORING
Hydrology Dcepf. Engineering Services 'mM\ Y\ qoo U - LlS.O c NUMBER ’ - Sq
Y |UNIFIED
DEPTH To|( soi BLOWS PID SOIL SAMPLE REMARKS OR
AN LITHOLOGIC DESCRIPTION z8 FED B o) o E] oermr | ic, | FELD OBSERVATIONS
- Ay NM-| -
1 dayeq silt 5qes7d N e F - .
_‘—'So,wQ;{—‘h‘u). Srf‘, P.arcﬂ . N | , N
> o\qR 5/t R — N~
i lep| O ]
N : 54R5/p. ~ | .
. SQWD 'C;Llhdgr.t; Y /E’.. - 2 { )0 .
10 | . . 5 P ]
- Say\&: ‘Gf\‘ 5‘195/(& — /g ~
= spl :
deid - v S4L506 |57 i
{Sand el 2 R = .
20 . ( ‘. . 1 [~ L' Lo ]
Sard ! fn wf doglayes|yvse | i
. lO‘-‘ R3]/ ( \‘.\'\ | i
- /7 h L — -1
4 tr SS plees, )¢5 S I R P~ 25 _
23— Sandt stibg loyg 3_/(0 et —
T Bedrodkt SS 126 % o¥ v |j210 i
4 Th3To’ — .
m — 10A:0¢
- - .
Y water Table (24 Hour) GRAPHIC LOG LEGEND __ [9*J¢ p5teP Pace
q f
AvA Water Table (Time of Boring) CLAY :’Q EEER'S ;{,_,[;245/,203 °
:g ll:ihoto_ifc?nizscnionlDel:ec'ﬁon ppm) . SA,
. ntiti m r
g TYPE S:mpleesColcl’ecfioen I‘Xeﬂ?::i ¢ I]ID sir O‘GS“C PEA) Isanteo By
E v SPUT- ROCK SAND éﬁ‘YDY B- 6‘{&-[\“,}9\
E M BARREL AUGER CORE Ty CLAYEY LOGGED BY
= tidoraver  LRISANG . POO e
& wmiED CONTINUOUS ‘ NO ;}s Sury D EXISTING GRADE ELEVATION (FT. AMSL)
TUBE SAMPLER RECOVERY [N CLAY —_— —rOC 9 38. 2 O ci 3 L.
DEPTH Depth Top and Bottom of Sample g,’i}YEY l:] TOCATION OR GRID COOROINATES
REC. Actual length of Recover_e.d Sample in Feet Qoo N - 45\0 E




KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

Protective Plpe~—-~—_______ PO Casing Cap Vent 1 Yes (X} No O
ves OO No O « Q ________ Lock? Yes O No (O
Steel (J pvc (O 0 -~ ~Weep Hols 2 Yes [x Noe O
Sueveylng Pin 7 o —— -~ Concrete Pad 3 fux__ D Fu Inches
Y No B <?
e O T~ TP ——— DAILLING INFOBMATION:
5% DEPTH o
Iv; FROM {. Borehole Diameter= Inches.
Concrote Ft. ?;%lﬂg‘g 52;82 2. Were Drilling Additives Used 2 Yes (O Nod

Revert [] Bentonite(] Water[J
Solid Auger [  Hollow Stem Auger (]

Cement/Bentonite Grout Mix

Yes (] No (O
5.5 Gallons Water to
94Lb. Bag Cement &

3-5 Lb. Bentonite
Powder

Other:

Bentonite Seal

Pellets D Slurry D

Filter Pack
Above Screen

FILTER PACK MATERIAL
Sltica Sand
{0_0 Ft.

Washed Sand []
Pea Gravel (J

3. Was Outer Steel Casing Used 7 Yes (J Nod

Depth= to Feet.

4. Borehole Diameter for Outer Caslng Inches.
WELL CONSTRUCTION INFORMATION:
1.Type of Casing: PVC Galvanized [J Tetlon J
Stainless [J Other
2. Type of Caslng Joints: Screw—Couple [j Glue—-
Couple ]  Other
3. Type of Well Screen: PVC (X Galvanized I
Stainless [J Teflon [0 Other

4. Diameter of Casing and Well Screen:

Casing & D‘

Inches, Screen
S. Slot Size of Screen: [
6. Type of Screen Perforation: Factory Slotted B
Hacksaw (] Drilled [] Other
7. Installed Protector Pipe w/Lock: Yes (¥ No (]
WELL DEVELOPMENT INFORMATION:
I, How was Waell Developed ? Balling (3 Pumping [J
Alr Surging (Alr or Nitrogen) w Other
2. Time Spent on Well Development 7
/ Mlnuteelr@ Léﬁ/”\l
3. Approximate Water Volume Removed 1 9 Gallons
4. Water Clarity Before Development ? Clear ]
Turbid [ Opaque [J

Inches.

Others 5. Water Clarity After Development ? Clear’m
5 . Terbld 0  Opaque O
Sand Size . 6. DId Water have Oder 7 Yes [ NoE)

1000000 HHHHHHRKHHHH

|

/
Dense Phase Sampling c"pO-b/Ft

Bottom Plug o
Yes[] Ne[J }
- )
Overdrilled Materlal !
Backfill Ft.

Grout [J Sand(J
Caved Material (J

Other:

Ociller/Firm AB l

2.0

It Yes, Describe
7. Did Water have any Color 7 Yes (J  No [
It Yes o Describe

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

Ouring Drilling (ﬂ 0] Ft. Date 9~I 3505
Before Development 5 gl Ft. Date 0‘2 3 03
Ft. Date

Drm Rig Type t{( Ilm\ F /DDete Inatalled % /3/03

21.0

After Development

onit cew_Gyva b / Fosfer

Well No.—r Sﬂ Hydralogiat \) . %0\'/

Hydrologlst




SOIL BORING LOG xm—sess.a

REC. Actual length of Recovered Sample in Feet

KERR-McGEE CORPORATION KM RUBSIDIARY LOCATION —
Hydrology D‘epl. Engineering Services (‘W\MNY\ qoo N" swc &Igﬂ';EGR ; (00
DEPTH 2 o [UNIFIED g ows SOIL SAMPLE
SOIL PID REMARKS OR
F'Ebé‘l' LITHOLOGIC DESCRIPTION %9 cFlltE\LSDS ;POE& (ppm) | o g peptH | rec, | FIELD OBSERVATIONS
d5ite 11 ML - -
1St clay 5404 A — ]
- LINY L |
(«L* —— ]
Tsand: £ N SR uE| i
— Sand ! 4 —
10— ‘ 31 S0 "
1 Sand ! ers-med, SyR4/6 syl D | §
_ w. 6!\(9, . (‘JJ} ) - .
ool L. -2 5 i
A Sad: med-rs,wegid 1Lt ) - ]
i 54R4/¢ ' u N
w _: &j .Q : : q 20 R
1Sand ped ~CrS, W RS Syl |- | N
. w- 8(\9 59¢4 /é .t — | |
£ s ] E -
\ [ Q |
-+ Bedrod<: b e [ 0 { 27 i
4 T 270 — -
Y. Water Table (24 Hour) GRAPHIC 1OG LEGEND ‘2;/%‘,‘7“ 3 PAcE
. . \ = [ O of
FD  Hoiomiotor Deeeton(sim cu pioe e
. oic
2| Mg e Mo B epn |2
2 Qe | B, Grah
';' m seur. l:l AUGER [[| Roc B sano CLAY D Dé o
: Howe B [ Poor”
w I w;TlED I:] CONTINUQUS N NO W SILTY EXISTING GRADE ELEVATION (FT, AMSL)
SAMPLER RECOVERY St“ CLAY D —_—
TUBE Cavey TOC 338.1 24, 930.1
DEPTH Depth Top and Bottom of Sample SILT D LOCATION OR GRID COORDINATES

Q00 W=~ 550 £

09:2

04:34



KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM
Protective Plpe~-u_____ N Casing Cap Vent 2 Yes (] No (O

Yes O Ne O | 2] Q—_ ________ Lock? Yes O No O

steel 0 pPvc O Im _Weep Hote? Yee OO No D
Surveylng Pin ? --,__:%-)_;Q__Ft‘ ///’ Concrete Pad 3 Ft. x 3 s L/ tnches
Yo O %0 ‘L».,o :W—D—EP?;,— DAILLING INFORMATION:
151 bl FROM 1. Barehots Diameter= 8 /&L tnches.
Concrete —Fu : b g%kgg gg&gg 2. Were Drilling Additives Used 7 Yes[J No X
: 5 Revert (] Bentonite(J Water (J

Cement/Bentonite Grout Mix

Yes (] No (1
5.5 Gallons Water to
94Lb. Bag Cement & Ft.

3-5 Lb. Bentonite
Powder

Othars

Bantonite Seal

Pellets 3 Stluery(d

L lod
[«
~

Filter Pack
Above Screen

D)

HI

FILTER PACK MATERIAL
Sllica Sand [

Washed Sand [ _@__Ft‘
Pea Gravel (]
Others

.
TT 1T
ibhtlel)

000000 THHHHHE

Sand Size
\

2

/

Dense Phase Sampling CupQ
Bottom Plug K
YesJ No(J [ il g 27, (o)

Fe{-.1 |

Overdrilled Material i
Backfill Ft.l %
Grout (] Sand : |
Caved Material ] _-L__k _____ oo
Others
Dritter/Fiem _AE | Deill Rig Type Eu [fng

Solid Auger [J  Hollow Stem Auger [
3. Was Outer Steel Casing Used 7 YesJ No[Y

Depth= to Feet.

4. Bocehole Diameter for Outer Casing Inches.

WELL CONSTRUCTION INFORMATION:
I.Type of Casing: PVC @ Galvanized [J Tetion (J
Stainleas ]  Other
2. Type of Casing Joints: Screw—Couple H Glue—
Couple ]  Other
3. Type of Well Screen: PVC XY Galvanized O
Stainless [J Teflon [J Other

4, Diameter of Caslng and Well Screen:

Casing & Inches, Screen B laches,
5. Slot Slze of Screen:. (O
6. Type of Screen Pecforation: Factory Slotted &
Hacksaw [J Drilled {J Other
7. Installed Protector Plpe w/Locks Yes A No[]
WELL DEVELOPMENT INFORMATION:

l. How was Well Developed 2 Balling [J Pumping (J
Alr Surging (Alr or Nitrogen) E Other.

2. Time Speat on Well Development ?
/. [ Mlnutes/@
3. Approximate Water Volume Removed T_a@allona

4. Water Clarity Before Developme'nt 1 Clear

Turbidm Opaque [J
5. Water Clarity After Development 7 Clear q

Tuebid O Opaque [J
6. DId Water have Odec 7 Yes [J NoT
It Yes, Deoscribe

7. Did Water have any Color 7 Yes [J No [ﬁ
It Yes , Describe

WATER LEVEL INFORMATION:

Water Level Summary (From Top of Casing)
0 4/3/o
During Orilling : Ft. Date
Befare Development&%’_ Ft. Date O

After Development Ft. Date

F—{O Date Installed 4/3/03

Kerr—McGee
Hydrologlat \) . PO or~

Drlll Crow ér\a,laa,rL/FDS'!‘ef Well No. TGD v




SOIL BORING LOG xm—sessa

KERR-McGEE CORPORATION KM A RIOARY LOCATION BORING
Hydrology Dept. Engineering Services cn\avr‘\())\ qa) (@) (OS-O 6 NUMBER l (p(
DEPTH 2 o [PNIFIED I, ows SOIL SAMPLE
SOIL PIO REMARKS OR
N LITHOLOGIC DESCRIPTION %9 e fo01 | (®Pm) [io [E] oeem | rec. | FIELD OBSERVATIONS
1S sand .57&//9&3 QﬁlH | o9
] Clawy: sty , SYRUA \\ cH| [C i
5 1St en, S48 /Y e | 5 ]
N W sr\‘*) p- amﬂ - [SM — w .o YV _|
] w. rd R — .
/0 _] . _ [0 N
4 Qand': s, wrdd, P'S"/ . | 5P - _
- S\w g 5/¢ * Lt — -
15 - — g ]
1 pafimed-crs, wrdd | lsw] [ _
- 5‘11@ 5/ N — -]
ao_ , Voe . 20 |
| Sand: med-crs Slsw B -
- e * N | — —
6 T Bedroc_20; lanw]S5 142 — 39, 3
1D 250 — o=
-— — —
Y. Water Table (24 Hour) GRAPHIC LOG LEGEND °£}7’“‘7‘° 3 PAGE
VA Water Table (Time of Boring) CLAY !.S’f ?ELB RIS onu.uném ?,.oo al
PID Photoionization Detection (ppm) " s
NO. Identifies Sample by Number m]] HIGHLY HS
g TYPE  Sample Collection Method Sy ORGANIC (PEAT) et
2| M s Bao & [ABI
§ BARREL AUGER CORE ry cavey  |-oTE
& Ldcraver 53 Shnb 3 PDD\/
w I E‘ﬁleo [l gg's\l;{?élous N ;JEOC OVERY Ss (SZIH& D EXISTING GRADE ELEVATION (FT. AMSL)
DEPTH, Depth Top and Bottom of Sample g,'i?YEY D LOCATION OR GRID COORDINATES
REC. Actual Length of Recovered Sample in Feet - ?00 D - bso g




KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

Protective Pipe—~we____ . ..-=---Casing Cap Vent 7 Yes O N O

Yes O no (O I T tg-: ________ Lock? Yes O No (O

steel (J epvc O - /,chp Hole? Yes O wno O

Surveylag Pin 2 ~"“~:_—:—Ft. //// Concrete Pad 3 Fux__ > Ft.x d Inches

Yee O %0 D) T —-w DRILLING INEORMATION:
5" L'-' RE FROM {. Borehole Diameter= /q laches.

Concrete I ' sy 8RO 222.22 2. Were Drilling Additives Used 7 Yes[J No [

-",'_."'- i Revert [J BentoniteJ watee (J

Solid Auger [J  Hollow Stem Auger ]
3. Was Outer Steel Casing Used 7 Yes[J HoY

Cement/Bentonite Grout Mix Depth= to Fest.

Yes (O Ne(J
5.5 Gallons Water to
94Lb. Bag Cement &

3-5 Lb. Bentonite
Powder

Other:

4, Borehole Diameter for Outer Casing fnches.

WELL CONSTRUCTION INFORMATION:

1.Type of Casing: PVC Q] Galvanized (J Teflon (J
Staialess [J  Other

2. Type of Casing Jolats: Screw—Couple &  Glue—
Couple [J  Other

3..Type of Well Screen: PVC I Galvanized OJ
Stainless [J Teflon [J Othec

4. Diameter of Casing and Well Screen:

Casing QL lnches, Screen 3 Inches.
' 5. Slot Size of Screen: O,D\
Filter Pack _& . 6. Type of Screen Perforation: Factery Slotted &
Above Screen z Hacksaw (] Orilled (J Other
7. lastalled Protector Pipe w/Lock: Yes[J No (O
WELL DEVELOPMENT INFORMATION:
1. How was Well Developed ? Bailing ] Pumping ]
. Air Sueging (Aic or Nitrogen) [J Other

Bentonite Seal

Pellets D SlurryD

T T
ll'l'l

K
[

FILTER PACK MATERIAL -

. . ' 2. Time Spent on Well Development 2
Silica Sand 12/ i . - ' i @

T
l'l

. éx() 0 ft. - =] ' : /= ‘D‘ Minutes
Washed Sand [ L=a-LAAn EIY ) N 3. Approximate Water Volume Removed ? l_{éOGallons
Pea Gravel [ :——: : 4, Water Clarity Before Development 7 Clear []
Others ; : . e Torbld O Opaque O
thees 3 = MO S. Water Clarity After Development T Clear [J
Saad Si __LQ_L&_ L= . i . Tebld (J Opagque (]
and Size “EHlads 6. Did Water have Oder 7 Yes [] No (]
r— = 1=1- N - If Yes, Describe i
Dense Phase Sampling Cup g £t ‘ 7. Did Water have any Color 7 .Yes [] Ne D .
Bottom Plug I Yes Descnbe
Y N ol st ’
es ] o0 -t X ‘;5 o WATER LEVEL INFORMATION:
Ovardrilled Matecial H } Water Level Summary (From Top of C ag) 63
Bakﬂll O _____Ft‘= 1 During Drilling _¥-% -0 Ft. Date /
Grout Sand i 1
Bef Devel .
Caved Material (] i SR efare Deve opmenf.i_ Ft. Date ﬂ,[ 2__
After Development Ft. Date
Other: . —

Orltler/Fiem A—E_’ Drill Rig Type Ec [l‘f\& Date (nstafled —['7[/ BJOB
Orill Crew8 ﬁmhm /5 r‘:oﬁ‘lef‘ﬂe" No. T (0[ E;;::'?;Stee \\ . %0(




SOIL BORING LOG «xm—sess.a

KERR-Mc¢GEE CORPORATION UPSIDIARY LOCATION BORING —
Hydrology Dept. Engineering Services @l”\&‘\‘\o N A”ulvm.( Apea_ H NUMBER i @ 2
DEPTH £, [UNIFIEDIgiows SOIL SAMPLE
SOIL PID REMARKS OR
N LITHOLOGIC DESCRIPTION §§ JIEID foar| teem) [, £ oeern | rec. | FIELD OBSERVATIONS
N 7
_ Clﬂﬂ mmsi 676'1( 3/3 % — [80” westof TE3.
- aS C . -
1 sl N . Sorl desor-bad
- % | otf au_abrs
_ Y |
5= N | i :
- \ C L - — } -
- @ ] L k - |
o Sand- vEn, wsel, pgrd [ (0
i 2.54R 5/9, - 182 —
J s |
] , _ ]
el o - /1S .
ST sand: crs-mad wirds | x —
- \ -< s — -
-] ‘LQ 5 5‘1&5/(0 .".' N & ” _
— Bﬂ&gggc LS. ? jy%xg{{.}: — hourt{’ 5‘“ "“’3 -
ao—] Bl e 20 g
—f " O [~ . .
1 I0. a0 — %Qf wbag '~
| _ ]
— f—— -t
—_ — —
X Water Table (24 Hour) GRAPHIC LOG LEGEND _ |°4T2 DR"‘L7 0 Face l
3 577 DEBRIS of
To  Woter Toble (ime of Bovg) Newr B [omomrere
NO. Identifies Sample by Number [H]] QSP\ e/
g TYPE  Sample Collection Method suy tond Dmu_m s
2] ] SANDY
‘2 SPUT- ROCK SAND CLAY h \)CL\RM QV\ - A E{
z BARREL AUGER CORE O BY
< M CLAYEY
&l £25 GRAVEL i SAND \)0_ oor”
THIN-
w I 1\% AB'ELED [:l gﬂwg{ﬁlous N IP:EOC OVERY Ss éﬂz D EXISTING GRADE ELEVATION (FT. AMSU)
DEPTH Depth T d Boft f Sampl CLAYEY LOCATION OR GRID COGRDINATES
I Do T sn e Sl e U
—

19:45



Protective Plpe e —————

Ynd No O ‘

-]

KERR-McGEE CORPORATION

HYDROLOGY DEPARTMENT
MONITORING WELL INSTALLATION DIAGRAM

_________ Caslng Cap Vent'? Yes OO No B
emwee-—bLock ? Yoo N Ne O

«

sted J pPvc (O
Surveylag Pin 7 ~__ —_—

Yu‘l;z( Ne O) ==

—

Concrete

Cement/Bentonite Grout Mix

Y ]  Ne(d
5.5 Gallons Water to
94Lb, Bag Cement &
3-5 Lb. Bentonits
Powder
Other:

Bentonite Seal !
! r

P o|letsm Slurey [

Filter Pack

Above Screen L

_Weep Hole T Yes (O No &
-~ Concrete Pad 3 Ft. x 3

Ft.x D Inches

FILTER PACK MATERIAL
Silica Sand &»

Washed Sand [ ,6 0 Fr)!

Pea Gravel [J
Others

Sand Slze _,LO;&L

1

4
Dense Phase Sampling Cupo, Et. o

Bottom Plug

HHIH

Ll
AN

00000

BELOW TOP OF

Revert ] Bentonite

SRS DRILLING INEORMATION:
- DEPTH 8 3
¥ . FROM 1. Borshole Diameter= Inches.

GRADE CASING 2. Were Orllting Additives Usedt  Yes[] No =

O wateed

Solid Auger [J  Hollow Stem Auger [
3. Was Outer :PVE Caslng Usedt Yo 3 Nol)

Depth= to Feot.

i
1

4. Borshole Diameter for Outer Casing &’A fnches.
WELL CONSTRUCTION INFORMATION:
1. Type of Casing: PVC @ Galvanized [J Tetion (]

Stalnless [J  Other
2. Type of Casing Jolnts: Scrow—Couple T]  Glue—
Couple [J  Other
3. Typs of Well Screen: PVC IX Galvanized (J
Stalaless [J Tefton {J Other

4. Diameter of Casing and Well Screen:

Casling 9\ Inches, Screen a Inches,
5. Slot Size of Screen:. (D, O 10
€. Type of Screen Perforation: Factory Slotted [B’
Hacksaw ] Oriilad {J Other
7. lstalled Protector Pipe w/Lock: Yes & No[J
WELL DEVELOPMENT INFORMATION:
1. How was Well Developed T Balling [J Pumpling (J
Ale Surging CAr or Nitrogen) 15 Other____

11,

L. —rloQQ&vw

th a S

E 2. Time Spent on Well Development t
cbhs"'\'\kd“d 2hes /15

M1 A Klautes/Hours .
3. Approximate Water Volumc Removed 18%0 Gallons
. 54. Water Clarity Before Developme.nt 1 Clear (]
U\,&Q-i ; Tubld I Opaque OJ :
: 5. Water Clarity After Development T Clear gr
Teebld 3 Opaque (J

If Yes 4 Doscribe

R ’ Cf 3 6. Did Water have Oder 2 Yes [0 No[X
. - - It Yos, Describe
vl 7. Did Watsr have any Color 2 Yes M No (O

Yo N3 . 198 WATER LEVE
Overdrilled Materlal
Bak"" g . Ft Durlng Orilling
Grout Sand | I
Caved Materlal [J * w ;) R0.0 Before Development

Others

Delller/Ficm AE ‘

After Development

Drill Crew b ’ AQ\"M AN

JV Kere—McGee
Well No. . l (Da\ Hydrologist

L INFORMATION:

Water Lovel Summary (From Top of Casing)

Ft. Date __-
Ft. Date
Ft. Date

Drill Rig Type F(\;l I'N\ T: IO Date Installed 7/7/03

\'). Poor




SOIL BORING LOG km—sessa

KERR-McGEE CORPORATION "MAUpSIouRY Lt BORING
Hydrology Dept. Engineering Services C!'W\&‘\‘\or\ A" ,W, Q( - A;‘VA.H NUMBER I (;’3
2 |UNIFIED
DERTH Zo [ soin [BO%| pip SOIL SAMPLE REMARKS OR
IN LITHOLOGIC DESCRIPTION %9 PER o
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] n ]
Y water Table (24 Hour) GRAPHIC LOG LEGEND °‘I‘7°7L.;° 0 5 ”‘“l 0
q 3 y ]
VA Water Table (Time of Boring) CLAY affms SR oS
PID Photoionization Detection (ppm)
NO. Identifies Sample by Number [[U] QS'}\ e/
% TYPE  Sample Collection Method sy MudstontsZios
Qo ] SAND
< }' SPUT. ROCK SAND & CLAY Y h. \)a,\"m oy - A E f
Z| [\ BarreL AUGER CORE ey Towvey | [ E —=
&l £t GRAVEL SAND M1 Toor
] THIN. NTINUO! EXISTING GRADE ELEVATION (FT. AMS|
B [Jomes Noow [Bm O e
CLAYEY
DEPTH Depth T d Bott fs ! LOCATION OR GRID COORDINATES
PTH Do Toh s Bt SR oo U
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KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

———"
-

steet O pvc O

Surveying Pin 1 ———————

bl Y

Yoeﬁ Ne O

Concrete

Caslng Cap Veat't Yes [ No K

________ Lock? Yoo BJ No O3
_-Weep Hote T Yes [J  No )

Cement/Bentonite Grout Mix

Yo K] Ne(O

.5 Gallons Water to , 3
5.5 Gallons Water D refs

94Lb. Bag Cement &
3~5 Lb. Beatonite
Powder

Othert

Bentanite Seal ‘D\
*

Pellets 0 Stuery[J

Filter Pack
Above Screen -~

FILTER PACK MATERIAL
Silica Sand gr

!
Washed Sand [ 15200-“‘

Pea Gravel (O
Othere

Sand Size _/_Q:_AL

.

Denses Phase Sampling Cupc
Bottom Plug *
Yes J NoO

Overdeilled Material
Backfill

Grout [J Sand O I
Caved Materlal (]

Other:

Oeilter/Fiem AE |

= :ﬁﬁ.lll'l [ l.;l.l. .

INMANRARARN
l'l'l'l'l‘l'l'l_'l

Iy
HH

T
1

Drlll Crew h ’ AQX‘MV\

3 Ft. x 3 Ft.x :’) Inches

//" Concrete Pad
19X RIS ERR
Bt [Mel2% pepTh
. - {¥: FROM
Fr.l’ *ls] BELOW TOP OF
. 1] GRADE CASING
w

DRILLING INFORMATION:
1. Borehole Dlamster= £ Inches.

2. Were Drilling Additlves Used 2 Yes (O No (X
Revert [] Bentonite (] Water [
Solid Auger [J  Hollow Stem Auger w

3. Was Outer :PVE Casing Usedt Yes (] NoW

Depth= to Feet.

4. Bocshole Dlameter for Outer Casing Inches.

WELL CONSTRUCTION INFORMATION:
I1.Type of Casing: PVC [{) Galvanized [J Teflon [J
Stalnless ] Other
2. Type of Caslng Joints: Scrow—Couple (X" Glue—
Couple ] Other
3. Type of Well Screen: PVC’ Galvanized (0
Stainless [J Tefion O Other

4. Diameter of Casing and Well Screen:
Casing Q\ lnches, Screen & Inches.,
S. Slot Size of Screen:. (0, O 10
6. Type of Screen Perforation: Factory Slotted [3'
Hacksaw (] Drllled {J Other
7. lnstalled Protector Pipe w/Lock: Yes & No (O

WELL DEVELOPMENT INFORMATION:
1. How was Well Developed 2 Balling [} Pumplag [}

Ale Surging CAlr or Nitrogen) E‘ Other =

3

i

23.3

23.9

2. Time Spent on Well Dovelopment 7

S .N r / 0 Minutes/Haurs .
mwM 227S 3. Approximate Water Volume Removed ﬂ&,cillom

4, Water Clacity Before Development T Clear {3
Tucbld m Opagque [J '

5. Water Clarity After Development 1 Clurw
Turbid OJ Opaque {J

6. DId Water have Oder 2 Yes (0 MNo[X
it Yeos, Describe

7. Did Water have any Color 7 Yeos [ No [
it Yes o Describe

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

Duelng Deilling . Ft. Date __-
Before Development____  Ft. Date
After Development Ft. Date

Delll Rig Typs 10 l ina, =10 pate tnstattee '7/ 7/ 03

U - _
wettha. ~| (03 fl;?rol?gcl?: ) \') ‘ POO\/
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KERR-Mc¢GEE CORPORATION KM RUpSIOARY LOCATION BORING
Hydrology Dept. Engineering Services Cl’l/v\a_\\po Y A“]l&\’l‘a-p - AMH' NUMBER ; (04
DEPTH 2, [VNIHED g ows SOIL SAMPLE
1 o SOIL PID REMARKS OR
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NO.  Identifies Sample by Number ﬂ]]] @Sf\. ¢/ HQ A
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o ] SANDY
5 N SPUT- AUGER ROCK SAND CLAY h \)CL\"M an, - AE |
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gl L% GRAVEL SAND m1 Toor
w I leED I:l gﬂfg{?k’o”s EEOC VERY W éﬂ; D EXISTING GRADE ELEVATION (FT. AMSLI
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DEPTH Depth Top and Bottom of Sample E.‘L'%Y“ D LOCATION OR GRIO COORDINATES
REC. Actual Length of Recovered Sample in Feet __
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KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

stesl (0 pvc (3
Surveylng Pla T - _

Yasﬂ No O

-

Concrete

Cement/Bentonite Grout Mix

Yes ) Ne(J
5.5 Gallons Water to
94Lb. Bag Cement &

3-5 Lb. Bentonite
Powder

Other:

Bentonite Seal

Pellets [:] Slurry [J

Filter Pack
Above Screen

2
)

4
el

_-Weep Hole T Ye

R4

_________ Caslng Cap Vent't Yes (3 No K

g-______-.--l_ock Tt Yeo ﬁ

Noe O
0O wE

3 Ft. x 3 Ft.x 2) Inches

£y

//" Concrete Pad
LEA) ey

%]
CRY

FILTER PACK MATERIAL
Silica Sand Q

Washed Sand [J
Pea Gravel (J
Others

Sand Slze _,LQ:iQ__

! .
1 A
Dense Phase Sampling Cupo [ .G

2

— e

Bottom Plug
Yes [ HNe O 1

Overdrilled Material
Backftilt

Grout (] Sand O
Caved Mateclal (O

Other:

oeliter/Fiem AE | '

{0,0 Fty-e

..

v FROM
TOP OF
CASING

BELOW
GRADE

IR NS

9 .9

]
3¢

£

w
¥ 2

ISR IAAAY
SR

:_:_:- ; in a 7S
=] b Quw’f?*'("te'f/
] used.

Jaonaanr

17,0

2
.

) (75

___Ft.
I G

oeit Rig Type Tl ing, 1O pate taatatac 7/3’/03

Drelll Craw B ’ AOJ‘M_O\V\

\,Ui’,u QChS}ru 67( -&‘p Alr Surging CAlr oc Nitrogen)

DRILLING INFORMATION:
i+ Borehole Diameter= 83/(-1 laches.

2. Wars Orllling Additlves Used 2 Yee[J No (X
Revert (] Bentonite (] Water (]
Solid Auger [T}  Hollow Stem Auger

3. Was Outer :PVE Gasing Used  Yes [ Noﬂ
Depth= to Feet.

4, Borehole Diameter for Outer Casing &P&‘ Inches.
WELL CONSTRUCTION INFORMATION:

1.Type of Casing: PVC ﬂ Galvanized [J Teflon[J
Stalnless [J  Other

2. Type of Casing Jolnts: Sccew—Couple @ Glue—
Couple ]  Other
3. Type of Well Screen: PVC’ Galvanized [J

Staintess [J Teflon (O Other

4. Diameter of Casing and Well Screen:
Casing ] Inches, Screen a Inches.
5, Slot Size of Screen:. O; 0 10
6. Type of Screen Pecforatlon: Factory Slotted [B’
Hacksaw [J Orilled {J Other

7. Installed Protector Pipe w/lock: Yes & No[J

WELL DEVELOPMENT INFORMATION:
1. How wags Well Developed ¢ Balling [ Pumplag
Other,

2. Time Spant on Well Development 1t
\
I’W / M\ Minutes/Haurs .
3. Approximate Water Volume Removed ? D Gallons
4. Water Clarity Before Development t Clear [

Tubid I Opaque O
5. Water Clarity After Development 1 Clearﬂ
Turbld O Opaque [J

6. Did Water have Oder ?
if Yes, Descride

Yes 0 NoX

7. Did Water have any Color 7 Yes [ No (3
1t Yes 4 Describe

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

During Orliling Ft. Date __
Befocs Development Ft. Date
After Development Ft. Date

Well No. . '—T[p[[ ~

Kerr—McGeoe
Hydrologist

\')-'POOV
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Hydrology Dept. Engineering Services C[V»\k\\vov\ A\ }L\U 'CLQ _Ar% H EJ?J;{ABER ’ é{
DEPTH 2 o [WNIFED gows SOIL SAMPLE
IN IC a 50IL PID REMARKS OR
N LITHOLOGIC DESCRIPTION ég Jeo o1 (epm) o, E] e | Rec FIELD OBSERVATIONS
1 silty 259445790 _ | 07: 45
- ML _ | |
] — i -
1Sand . vih, P97 sel | N
 Clay: moish, low rw(/lslfc W\\Y €L — .
—] . * . — \ -]
Jo— Serds SR, . 2P oo Wl 7]
| Sand: \)Cv\ Q\ ‘,<s[qp] N — | ]
] f 50 te Sp __ -
N is% &% S% ", — S0 i
'5__ Sand ! G- n\n&— ers .. S [ | ' ]
R w. %r S YRS /y . b [ ' -
. -]
] - " |~ &0 :0 7]
20 ] SQAAI ers: Sub A4 . | W . |
| e Ters, pd sibw |- |
%rd K . . 1
1 ped ok . _ 0835
N 235 __ _
- - _
- -'tip — :
Y Water Table (24 Hour) GRAPHIC LOG LEGEND g‘/"‘*“‘;‘z / 53 "‘GE] o I
3 77 D o of -
T o Tobe flgs o o) e BRRES  fobeime—
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KERR-McGEE CORPORATION
HYDROLOGY DEPARTMENT

MONITORING WELL INSTALLATION DIAGRAM

steet (O pPvc (O
Surveylng Pin * ~ __ —
Yo N O

-

Concrete

Cament/Bentonite Grout Mix

Ye K Ne(Q :
5.5 Gallons Water to
94Lb. Bag Cement'&
3-5 Lb. Beatonits
Powder
Other:

Bentonite Seal 3
.

Pe““sm Slueey J 1
]

Filter Pack

Above Screen _Lliﬂ‘

o

FILTER PACK MATERIAL
Sitica Sand Rf

Washed Sand [ _)_5._0._“‘

Pea Gravel (J
Others

Sand Slze O =20

|
Dense Phase Sampling 0upQ.

Bottom Plug
YsOJ N (O

—

Overdrilled Materlal
Backfill

Grout 3 Sand (O I 1
Caved Materlal (]

Other:

Orilfer/Fiem AE I

&S Ft. -

1 Telatalgbglghgd g dobofiled
1'3'1'1'1'!'1'1'1':'1“'1"'

Inanoant

_________ Caslng Cap Vent't Yes [J No K
} < Q | ------Lock T Yes H 8 O
_-Weep Hote 7 Yes [ No =
Ft. ‘,/ .
- gl Concrete Pad 3 Ft. x 3 Ft.x b! inches
R T
it T ——— DRILLING INFORMATION:
b2 i R 1 (YA g yera y 53
SIET N FROM I . Barehole Diameter= ___A Inches.
Ft. " X ; B (B;glﬁgg gg;gg 2. Ware Orllling Additives Used 1 Yes(] No (X[
HoL B :'.J Revert [] Bentonite(] Watec(J
1 o.'.! .".-
o I Solid Auger ] Hollow Stem Auger’w
Pk s y
j = |2 3. Was Outer :PVE Caslng Used 1 Yea [ Nom/

Depth= to Feat.

4. Borehole Diameter for Outer Casing &/A Inches,
WELL CONSTRUCTJON INFORMATION:
l.Type of Caslng: PVC M\ Galvanized (] Taflon J

Stainless ]  Other
2. Type of Casing Joints: Screw=Couple VN Glue—
Couple J  Other
3. Type of Well Scresn: PVC ] Galvanized O
Stalaless [J Teflon [ Other

4. Diameter of Caslng and Well Screen:

Casing él Inches, Screen a Inches.
5. Slot Size of Screen:. O; 0 (0
6. Type of Screen Pecforation: Factory Slotted I:X'

) Hacksaw [] Drilled [J Other
7‘ 5 7. lnstalled Protector Pipe w/Lock: Yes & No[J

WELL DEVELOPMENT INFORMATION:
1. How was Well Developed 2 Balling [3 Pumplag [J

Alr Surging (Alr or Nitrogend M Other
well Conslhmdke :
2. Time Spent on Well Development 1

22 M Minutes/Hours

\‘Y\ au%QY‘S -

. .: no MM\I'H'f' 3. Approximate Water Velume Removed 1250 Gittons

MSQLQ . 4. Water Clarity Before Developme'nt 1 Clear [
Tuebid [ Opague O '

.2 5. Water Clarity After Development Clearﬁ'

Turbld O Opaque (]

et 6. Did Water have Oder 7 Yes No
|_$3.0 ' O X

if Yes, Describe
. 7. Did Water have any Color 2 Yes ([ No[J
it Yes o Describe

152 23.5 WATER LEVEL INFORMATION:
Water Level Summary (From Top of Casing)
Ft. ! Durlog Drilling___________ Ft. Date _
S }I 33,5’ Before Development________Ft. Date
After Development Ft. Date

Drill Crow h ’ A‘U‘M‘O\V\

Drlll Rig Type Tl in\o\J =10 Date tnstalled 7/&&/03’
Well No. T(O§ Hydrotogier \-) . POOY
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Table 1. Summary of New Well Construction Detalls - T¢-99 Groundwater Assessment

~

(

C

C

Monitoring

Table Date Designated Welli  Casing Diameter Well Screened Lengthof Top-of-Casing WellCasing Ground Surface Drilling
Reference Waell Completed Monitoring Dlameter 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 PVC 8.75Inches 20 5t0 20 15 Feet 940.5 26 937.9 Saturated Zone Is Mostly Sand
2 T52 2-Apr-03 Alluvium 2 PVC  8.75Inches 27.5 18.51027.5 15 Feet 939.2 21 937.1 Saturated Zone is Mostly Sand
3 T53 3-Apr-03 Alluvium 2 PVC  8.75inches 27 12t0 27 15 Feet 9380 2.2 935.8 Saturated Zone is Mostly Sand
4 T54 3-Apr-03 Alluvium 2 PVC 8.7SInches 16 6fo 16 10 Feet 9404 27 937.7 Saturated Zone is Mostly Sand
5 T55 2-Apr-03 Alluvium 2 PVC  8.75Inches 18 6to 16 10 Feet 938.8 25 936.3 Saturated Zone is Mostly Sand
8 T56 2-Apr-03 Alluvium 2 PVC  8.75Inches 15 5to 15 10 Feet 938.1 22 935.9 Saturated Zone is Mostly Sand
7 157 2-Apr-03 Alluvium 2 PVC 8.7SiInches 19 410 19 15 Feet 939.6 21 937.4 Saturated Zone is Mostly Sand
8 T58 2-Apr-03 Alluvium 2 PVC  875Inches 20 5t0 20 15 Feet 939.5 22 937.3 Saturated Zone is Mostly Sand
9 T59 2-Apr-03 Alluvium 2 PVC 875 Inches 27 71027 10 Feet 938.3 21 936.2 Saturated Zone is Mostly Sand
10 T60 2-Apr-03 Alluvium 2 PVC 8.75Inches 27 Tt027 20 Feet 938.1 20 936.1 Saturated Zone is Mostty Sand
1" T6t 04-Apr-03 Alluvium 2 PVC 8.75Inches 25 51025 20 Feet 938.7 24 936.3 Saturated Zone is Mostly Sand
12 762 07-Jul-03 ‘ Alluvium ; PVC 8.75Inches 19.8 4810198 15 Feet 9414 20 939.4 Saturated Zone is Mostly Sand
13 T63 07-Jul-03 Alluvium 2 PVC 8.75Inches 238 8.8t023.8 15 Feet 940.8 25 938.2 Saturated Zone is Mostly Sand
14 T64 21-Jul-03 Alluvium 2 PVC 875Inches 17.5 7.5 1017.5 10 Feet 943.8 23 941.5 Saturated Zone is Mostly Sand
15 T65 22-Jul-03 Alluvium 2 PVC 875Inches 225 7.5t0225 15 Feet 941.3 23 939.0 Saturated Zone is Mostly Sand
1 1347 8-Apr-03 Sandstone A 2 PVC  6.75Inches 395 24510395 15 Feet 996.7 1.9 994.8 Interbedded Sandstone & Shale
1 1345 8-Apr-03 Sandstone B 2 PVC 6.75inches 60 45 to 60 15 Feet 989.1 20 987.1 Interbedded Sandstone & Shale
10.75 Inches (double cased well)
2 1346 9-Apr-03 Sandstone B 2 PVC  6.75Inches 60 45 1060 15 Feet 991.9 2.2 989.6 Interbedded Sandstone & Shale
10.75 Inches (double cased well)
Notes:

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

Feet BGS = Feet Below Ground Surface
Feet AGS = Feet Above Ground Surface (for wells with "stick-up" surface completion)

MSL = Mean Sea Level

Chase Environmental Group, Inc.
Draft - Updated 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 Welt 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) = .« <« « ¢« « - - - - Supplemental Groundwater ElevationData - - - - - - - -
1311 09/16/03 965.5 4269 11.89 996.28 1.55 994.73 30.80
1312 09/16/03 953.6 39.24 Note: Dry Well 992.84 274 990.10 39.24
1313 09/16/03 963.6 40.50 8.78 995.32 2.50 992.82 31.72
1340 09/16/03 961.5 33.88 10.35 985.02 248 982.54 23.53
U-Pond #1 Upland Assessment Area - Sandstone B (1341, 1345)
1341 09/16/03 936.8 66.55 18.32 984.98 2.70 982.28 48.23
1345 09/16/03 933.7 68.38 13.00 989.10 203 987.07 55.36
U-Pond #1 Alluvial Assessment Area at Base of Bluffs (T-57, T-58, T-62, T-63, T-64, T-65)
T-57 09/16/03 929.8 21.13 11.39 939.57 2.14 937.43 9.74
T-58 09/16/03 929.9 22.45 12.88 93946 218 937.28 9.59
T-62 09/16/03 929.8 22.28 10.72 941.40 1.98 939.42 11.56
T-83 09/16/03 930.0 26.48 15.73 940.75 2,51 938.24 10.73
T-64 09/16/03 930.3 20.16 6.67 943.80 233 941.47 13.49
T-65 09/16/03 930.1 25.03 13.83 941.26 226 939.00 11.20
U-Pond #1 Down-Gradient Alluvial Assessment Area (T-51, T-52, T-53)
T-51 09/16/03 929.3 21.59 10.32 940.53 249 938.04 11.27
T-52 09/16/03 929.1 29.58 19.46 939.19 207 937.12 10.12
T-53 09/16/03 929.1 28.38 18.64 938.83 221 936.62 9.74
U-Pond #2 Upland Assessment Area - Sandstone A (1336A, 1337, 1347)
1336A 09/16/03 959.7 34.46 5.46 988.65 0.00 988 65 29.00
1337 09/16/03 965.9 37.58 8.58 994.90 3.20 991.70 29.00
1347 09/16/03 965.1 42.02 10.43 996.72 1.89 994.83 31.59
U-Pond #2 Upland Assessment Area - Sandstone B (1338, 1346)
1338 09/16/03 943.7 62.76 11.77 994.70 3.40 991.30 50.99
1348 09/16/03 937.6 61.61 7.34 991.87 223 989.64 54.27
U-Pond #2 Alluvial Assessment Area at Base of Bluffs (T-54, T-55, T-56)
T-54 09/16/03 929.7 17.27 8.50 940 42 272 937.70 10.77
T-55 09/16/03 929.3 18.12 861 938.81 248 936.33 9.51
T-56 09/16/03 929.2 17.21 8.33 938.09 217 935.92 8.88
U-Pond #2 Down-Gradlent Alluvial Assessment Area (T-53, T-59, T-60, T-61, 1343)
T-53 09/16/03 929.1 28.38 18.64 938 83 2.2 936.62 9.74
T-59 09/16/03 928.9 29.53 20.25 938.22 203 936.19 9.28
T-60 09/16/03 928.9 29.77 20.55 938.11 2.00 936.11 9.22
T-81 09/16/03 928.7 24.14 14.09 938.70 239 936.31 10.05
1343 09/16/03 928.4 25.48 12.00 941.85 1.61 940.24 1348

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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_Tab'e 3. Potential Groundwater Hydraulic Gradients in Alluvial Aquifer, Sandstone A, and Sandstone B
Note: Groundwater Elevations Measured September 16, 2003.

. Map/Drawing
Alluvial Aquifer Groundwater Measured Map Calculated
Assessment Area Elevation Scale Distance Scale Distance Calculated Horizontal Hydraulic Gradient
And Well ldentification _ FeetMSt, ,(nches)  (eetperinch)  BetweenWells el
U-Pond Area #1: 8.25 250 2063 feet
T-57 929.8 Vertical Gradient = 0.7 feet Hydraulic Gradient: 0.0003 foot/foot
T-52 929.1 Horizonta! Distance = 2063 feet’ (vertical gradient/horizontal distance)
(Estimated Distance from Well T-57 to T52)
U-Pond Area #2 1.8 250 375 feet
T-56 929.2 Vertical Gradient = 0.3 feet Hydraulic Gradient: 0.0008 foot/foot
T-59 928.9 Horizontal Distance = 375 feet (vertical gradient/horizontal distance)
(Estimated Distance from Well T-56 to T-59)
Map/Drawing
Sandstone A: Groundwater Measured Map Calculated
Assessment Area Elevation Scale Distance Scale Distance Calculated Horizontal Hydraulic Gradient
AndWellldentification _ FeetMSt, LJnches) | (eetperinch)  BetweenWells e,
U-Pond Area #1 2375 250 594 feet
1311 965.5 Vertical Gradient = 4 feet Hydraulic Gradient: 0.0067 foot/foot
1340 961.5 Horizontal Distance = 594 feet (vertical gradient/horizontal distance)
(Estimated Distance from Well 1311 to 1340)
U-Pond Area #2 1.9375 250 484 feet
1320 967.0 Vertical Gradient = 7.3 feet Hydraulic Gradient: 0.0151 foot/foot
1336A 959.7 Horizontat Distance = 484 feet (vertical gradient/horizontal distance)
(Estimated Distance from Well 1320 to 1336A)
Map/Drawing
Sandstone B; Groundwater Measured Map Calculated
Assessment Area Elevation Scale Distance Scale Distance Calculated Horizontal Hydraulic Gradient
And Well identification Feet MSL (inches) (feet per inch) Between Wells '
U-Pond Area#1 0.75 250 188 feet
1341 936.8 Vertical Gradient = 3.1 feet Hydraulic Gradient: 0.0165 foot/foot
1345 933.7 Horizontal Distance = 188 feet (vertical gradient/horizontal distance)
(Estimated Distance from Well 1341 to 1345)
U-Pond Area#2 0.75 250 188 feet
1338 943.7 Vertical Gradient = 6.1 feet Hydraulic Gradient: 0.0325 foot/foot
1346 937.6 Horizontal Distance = 188 feet (vertical gradienVhorizontal distance)

(Estimated Distance from Well 1338 to 1346)

Cimarron
- Te-99 Groundwater Assessment

Chase Environmental Group, Inc.

Draft - October 2, 2003
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ATTACHMENT E



CIMARRON FACILITY - ENVIRONMENTAL MONITOR WELLS

WELL #: 1311 GRID: 2092480E;321052.976M Elevation: 995.69 WELL DEPTH: 42.83
SOUTH OF
WASTE POND 1 GROSS ALPHA GROSS BETA Tc-99
[SGAMPLEDATE | pCi/L pCHL pClL

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

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

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 5.1 221

Jun-99 1.6 3.2

Jun-00 24 2.11

Jun-01 3.16 0.37

Sep-01 3.04 4.36

Jun-02 3.95 3.38

Feb-03 34 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;321234.3211ELEVATION: 992.17 WELL DEPTH 39.45
WEST OF
WASTE POND 1 GROSS ALPHA GROSS BETA Tc-99

SAMPLE DATE pCIlL pCI/L pClUL
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-99 201 807.0 919.0
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 1420.0
Mar-01 957.0
Jun-01 65.5 381.0 747.0
Sep-01 28.2 86.1 557.0
Dec-01 39.4 176.0 744.0
Mar-02 26 214 859
Jun-02 47 373 826
Jun-02 24.3 216 824
Sep-02 54.1 567 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 1 GROSS ALPHA GROSS BETA Tc-99

SAMPLE DATE pCilL pCi/L pCi/L
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 §62.0
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 3741 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-03 154 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 pClL pCl/L pClL
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 1 GROSS ALPHA GROSS BETA Tc-99
SAMPLE DATE pCilL pCiiL pCil/lL
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-02 237 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 ; 321461.2 ELEVATION: 989.096 WELL DEPTH: 62.0
ALLUVIUM ADJACENT RIVER GROSS GROSS TC
B.G.#2 ALPHA BETA 99
SAMPLE DATE pCilL pCiIL - pCilL
Apr-03 54.30
Apr-03 9.55 24.40
Jun-03 3.66 1.34 -31.30
Sep-03 6.22 5.67 0.52




CIMARRON FACILITY - ENVIRONMENTAL MONITOR WELLS

WELL#:T-57 GRID: 321787.811N-2092460.: ELEVATION: 939.573 WELL DEPTH: 21.6
ALLUVIUM
N. OF U-POND #1 GROSS ALPHA GROSS BETA Te-99
SAMPLE DATE pCi/ll. pCiiL pClL
April-03 231 291 627
June-03 49.9 287 671
Sep-03 34.8 479 706

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 pCilL pCilL pCllL
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 1D: E2091961.874 N 322775.; ELEVATION: WELL DEPTH:
ALLUVIUM
N.W. OF U-POND #1 GROSS ALPHA GROSS BETA Tc-99
SAMPLE DATE pCilL pCilL pCiL
Jul-03 200 182 464
Sep-03 182 298 510
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 pCiL pCiL pCilL
Jul-03 69.5 270 715
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 pCIL pCi/L pCilL
Sep-03 254 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 pCi/L pCi/L pCiiL
16-Sep-03 156 | 179 267

ND - NOT DETECTABLE




ATTACHMENT F



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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ATTACHMENT G



CIMARRON FACILITY - ENVIRONMENTAL SURFACE WATER

1208 GRID: 2092443.084€ : 320360.873N ELEVATION $71.084
Sesp N.E. OF
of U-Plant GROSS ALPHA GROSS BETA TC -9
SAMPLE DATE pciL pcin pein
Jun-17 - 183.00 787.00
Jun-78 $9.00 480.00
Jun-79 19.00 371.00
Jun-30 130.00 2600.00
Jun-31 100.00 735.00
Jun-82 54.00 36.00
Jun-83 160.00 160.00
Jun-84 DRY DRY
Jun-85 195.00 218.00
Jun-86 130.00 199.00
Junar’ 27.00 <20
Jun-38 330.00 150.00
Jun-83 190.00 £2.00
Jun-90 260.00 62.00
Jun-91 195.00 76.00
Jun-92 126.00 <20
Jun-93 11.00 <20
Jun-94 261.00 37.00
Jun-95 59 60 28.10
Apr-98 258.00 77.60
Dec-96 96.20 $5.20
Mar.87 162.00 40.50 12.20
Jun-9? 273.00 116.00 25.40
Sep-937 155.00 €4.10 $440
Dec.97 DRY DRY DRY
Mar-98 89.30 30.50
Jun-98 $6.30 8.40
Dec-98 106.00 24.00
Mar-99 $0.20 7.0
Jun-99 40.00 27.50
Sep-39 72.10 56.70
Dec-99 102.00 47.00
Mar-00 109.00 33.80
Aug-00 $2.30 34.30
Sep-00 30.70 34.00
Dec-00 74.30 40.80
Jun-01 117.00 15.00
Jun-01 87.60 35.20
Sep-01 74.20 35.70
Dec-01 35.80 30.20
Mar-02 96.30 41.60
Juno2 159.00 47.50 40.80
Jun-02 402.00 36.90 19.90
Sep-02 143.00 36.30
Dec02 167.00 33.10
Feb-03 129.00 48.90
Apr03 215.00 $1.60
Apr03 129.00 44.30
Jun-03 $5.10 33.10
Jul-03 $7.30 27.80
Sep-03 119.00 28.80 1440




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 pClL pCUL pClUL
Mar-89 <10 <20
Jun-39 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 59.6
Apr-96 16 166
Oct-96 3.9 204 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 2.08 417 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
DISPOSAL CELL GROSS ALPHA GROSS BETA Tc-99

SAMPLE DATE pClL pClUL pClUL

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 5.1

Jun-97 341 ND

Jun-98 ND 2.2

Jun-99 1.3 0.9

Jun-00 0.9 1.58

Jun-01 0.845 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

WELL #: 1336 GRID: ELEVATION: 986.02 WELL DEPTH: 30.8
[ NORTHOF
WASTE POND 2 GROSS ALPHA GROSS BETA Tc-99
pClL pClUL pCilL
Mar-89 - 140.0 4970.0
Jun-89 170.0 11000.0
Oct89 28.0 8300.0
Jun-90 980.0 5300.0
Jun-91 1010.0 2082.0
WELL NO. 1336 OUT ERVICE IN 1991 - REPLACED WITH 1336A JUNE 1934
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 pCilL pCilL pCinL
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 7.7 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-36 69.9 1340.0
Mar-97 46.6 1520.0 2590.0
Jun-97 61.4 1430.0 1930.0
Sep-97 54.9 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-00 345 134.0 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 1430 571.0
Dec-01 35.6 184 600
Mar-02 16.5 214 844
Jun-02 36 520 1060
Jun02 25.8 2914 788
Sep-02 48.4 568 898
Dec02 33.8 628 1020
Jun-03 26.6 424 952
Sep03 80.4 615 947




CIMARRON FACILITY - ENVIRONMENTAL MONITOR WELLS

'WELL #: 1337 GRID: 2093545E ; 321832.546N__ELEVATION: 995.67 WELL DEPTH: 34.5
N.E.OF
WASTE POND 2 GROSS ALPHA GROSS BETA Tc-99
(SAMPLEDATE | pCiL pCHL pCiiL
Feb-97 39.30 343.00
Jun-97 17.00 143.00
Jun-98 20.50 171.00
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
WASTE POND 2 GROSS ALPHA GROSS BETA Te-99
[SAMPLE DATE | pCi/lL pCi/L pCilL
‘ Feb-97 44.6 130.0
Jun-97 101 102.0
Jun-98 ND 43.5
Jun-99 1.8 28.1 32.7
Mar-02 2.92 10.1 231
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
ALLUVIUM
ADJACENT RIVER GROSS ALPHA GROSS BETA Tc-99
SAMPLE DATE pCl/L pCilL pCl/L
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 pCill.

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 321{ ELEVATION: 996.716 WELL DEPTH: 41.9
NORTH OF
WASTE POND #2 GROSS ALPAH GROSS BETA Tec-99
SAMPLE DATE pCi/lL pCi/lL pCi/L
Apr-03 720.00
Apr-03 70.30 347.00
Jun-03 61.30 35.60 96.10
Sep-03 67.50 28.90 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 pCi/L pCi/L pCi/L
Apr-03 6.19 535.00 1320.00
Jun-03 26.60 678.00 1480.00
Sep-03 26.50 701.00 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 Te-99
SAMPLE DATE pCiL pCi/L pCi/lL
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 Te-99
SAMPLE DATE pClL pCi/lL pCi/lL
Apr-03 5.47 84.20 167.00
Jun-03 5.95 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 pCl/L pCi/lL pCilL
April-03 15.60 14.70 16.60
June-03 51.90 42.30 -5.17
- Sep-03 56.00 30.60 14.50




CIMARRON FACILITY - ENVIRONMENTAL MONITOR WELLS

WELL#:T-60 GRID:322773.834N-2093281.3 ELEVATION: 838.412 WELL DEPTH: 29.0
ALLUVIUM
N. OF U-POND #2 GROSS ALPHA GROSS BETA Tc-99
SAMPLE DATE pCiiL pCi/L pCilL
Apr-03 99.90 61.90 23.70
Jun-03 16.70 26.80 11.70
Sep-03 13.90 11.30 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 pCilL. pCIL 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
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Figure 8.0--Seep 1208 Gross Beta
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Figure 9.0--Seep 1208-Tc 99
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