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GROUNDWATER MONITORING PROGRAM
SEQUOYAH FUELS CORPORATION FACILITY

GORE, OKLAHOMA

1.0 INTRODUCTION

This document presenté the recommended groundwater monitoring progfam for the Sequoyah
Fuels Corporation (SFC) facility near Gore, Oklahoma (Figure 1). The program represents a
refinement over the Groundwater Monitoring Interim Measures Workplan (GMIM) (SFC, 1993)
and provides the technical rationale for:

* updating the total number of monitoring wells;

¢ refining the constituents to be analyzed at each well;

o sampling frequency; and

¢ installing wells in locations warranting additional monitoring.

This groundwater monitoring program maintains adequate site monitoring over the areas of
impacted groundwater and continues to monitor the plumes evolution and track changes in
constituent concentrations while eliminating wells which are redundant, have the potential for

cross-contamination of the groundwater zones, or produce inconclusive or, possibly, erroneous
data.

Over 250 monitoring wells have been installed at the SFC facility. The data from these wells
have contributed to the overall understanding of site conditions, such as hydrogeology, presence
or absence of constituents of concern, plume geometry, and temporal changes in plume
concentration and geometry. With site conditions defined, the objective of future monitoring
will be to observe changes in concentrations or movement of the plumes rather than to continue

defining plume geometries. This objective can be met by monitoring fewer wells, less frequent-
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ly, and with fewer analyses than were needed when an understanding of the site was not as

advanced as it is now.
Wells recommended for elimination from the GMIM Workplan are:

o screened across more than one groundwater zone (across Unit 1 Sandstone) and could cause

cross-contamination of the waters;
¢ redundant and contributing little to the understanding of plume movement;

¢ completed in a fashion which may compromise the interpretation of groundwater quality
data; or

¢ have historically produced little or no water (periodically dry).

The rationale for installation of additional monitoring wells is also presented. The locations of
the proposed wells will provide information about constituent concentrations in the southwest

portion of the site where a limited number of monitoring wells exist.

The net result of the proposed refinement to the monitoring program will be a reduction in the
number of monitoring wells by 28 percent (from 205 wells to 147 wells), reduction of analyzed
constituents by 10 percent, and continuation of annual sampling only thus eliminating semi-

annual, quarterly, or monthly sampling of monitoring wells (except as described in Section 5.3).

2.0 HISTORICAL BACKGROUND

Groundwater monitoring was initiated at the SFC site in 1973. Between the 1973 and 1990,
approximately 108 groundwéter monitoring wells were installed and monitored on the facility.
and on neighboring properties. Between 1990 and 1992, the Facility Environmental Investigation

(FEI) resulted in the addition of 173 groundwater monitoring wells.
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Many of the monitoring wells installed in the 1970s and 1980s have been plugged for various
reasons. Most of the remaining wells were replaced by FEI groundwater monitoring wells as
design and installation deficiencies of the pre-FEI wells were recognized. Those deficiencies
included inappropriate screen lengths, inadequate surface and borehole annulus seals, damaged

well casings, and incomplete or missing completion details.

Currently, 205 monitoring wells covering the 200-acre Industrial Area are being monitored in
accordance with the GMIM monitoring program. The wells are sampled annually during April
or May with some wells being sampled semi-annually during October. Selection of wells for

semi-annual monitoring rather than annual was based on one or more of the following criteria:

e Well location is either upgradient or downgradient of a plume and was expected to provide

information about plume evolution.

¢ The well, located in a source area, provided information about the source’s activity.
¢ A historical groundwater monitoring database was being established for the facility.

Additionally, 19 monitoring wells in the fertilizer pond area and five wells in other areas of the

facility are being monitored quarterly pursuant to SFC’s Nuclear Regulatory Commission

license. Two of the five wells also are monitored monthly for uranium and nitrate.

Special sampling events were conducted as part of the FEI to determine if additional constituents
were present in facility groundwaters. The special sampling events included broad-based testing
for metals and organic constituents. Arsenic was added to the list of routine parameters

beginning in October, 1991, based on results from a special sampling event.

As part of the GMIM sémpling program, routine sampling events occurring annually (and to a
lesser extent semi-annually, quarterly, or monthly) included analysis for total concentrations of

uranium, nitrate (as nitrogen), fluoride, and arsenic.
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3.0 SITE HYDROGEOLOGY

The site hydrogeology plays an important role in the refinement of a monitoring plan. Site
hydrogeologic conditions were used to identify areas of groundwater flow and constituent
transport, areas where groundwater zones are separated, and areas where waters have the
potential for interaction. Identification of these areas is essential to interpret constituent
concentrations, evaluate potential transport off-site, and support future remediation efforts, if
needed, or support justification for a no-action option.

Based on the data presented in the Draft Site Characterization Report (SFC, 1996a), there are
three primary groundwater zones identified at the SFC site. These zones are: 1) the Terrace
zone, 2) the Shallow Bedrock zone, and 3) the Deep Bedrock zone. Cross-sections showing the
positioning of these zones and related hydrostratigraphy are included‘ in Appendix A. The
groundwater in the zones is described as being of poor to fair quality and is considered to be
“least favorable™ in terms of groundwater dcvelopment (SFC, 1996a).

The Terrace zone includes the terrace deposits and the Unit 1 Shale. The depth to groundwater
in the Terrace zone is variable, ranging from 5 to over 12 feet below ground surface (bgs), and
decreases towards the west. Groundwater present in this zone is perched':on' top of the highly
cemented Unit 1 Sandstone which appears to be a confining unit separating the Terrace zone
from the underlying Shallow Bedrock zone. Groundwater flow directions in this zone
approximate radial flow outward from the center of the process area, following the topography of
the Unit 1 Sandstone (SFC, 1996a).

The Shallow Bedrock zone underlies the Terrace zone and is confined between the Unit 1
Sandstone on the top and the Unit 4 Sandstone on the bottom. This groundwater zone consists of
an interbedded series of shales and sandstones. Depth to groundwater in this zone generally
ranges from 10 to 40 feet bgs. The groundwater flow direction in the Shallow Bedrock zone is

generally toward the west, with some southwesterly and nonhwestériy components.
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The Deep Bedrock zone underlies the Shallow Bedrock zone. These two zones are hydraulically
separated by the Unit 4 Sandstone confining unit. The Deep Bedrock zone consists of Unit 5
Shale. Depth to groundwater is generally greater than 50 feet bgs in the Process Area and the
flow direction is also generally toward the west, with some southwesterly components.

In the central portion of the facility, all three groundwater zones are hydraulically separated by
the aforementioned confining units (Unit 1 Sandstone and Unit 4 Sandstone); thus the hydraulic
communication between the groundwater zones is either absent or curtailed. Exceptions may

occur where historical boreholes or monitoring wells were completed across more than one zone.

Moving toward the western and southwestern boundary of the site, the Unit 1 Sandstone (the
upper confining unit) has been eroded away and is not present. In this region, the groundwater of
the Terrace and Shallow Bedrock zones have the potential for interaction because there is not a
continuous, competent confining unit separating the groundwater zones. The area where shallow

groundwaters (Terrace and Shallow Bedrock) have the potential for interaction is shown in

Figure 2.

Moving further west and southwest, the Unit 4 Sandstone (the lower confining unit) has also
been eroded away. In this area, there is a potential for interaction of the groundwater from the

Terrace, Shallow Bedrock, and Deep Bedrock zones, as indicated on Figure 2.

40 WELL SELECTION RATIONALE

The technical rationale for the selection of wells for the monitoring program was based on the

following screening criteria:

¢ Wells located in close proximity to other wells, with similar constituent concentrations and

completed in similar formations, were eliminated to avoid obvious redundancies.

. Bobundary and background wells were kept to retain baseline measurements.

CTPROTECTSG 10300 TV INALK 1065108 003{6/18/96]

%?E?.E'e% Environmental



Page 6

¢ Wells completed across two different groundwater zones which may have the potential for

cross-contamination were eliminated.

¢ Monitoring wells with questionable or incomplete well completion records were eliminated

to avoid acquisition of unreliable information.

e Wells that are periodically dry were eliminated. The lack (or limited quantities) of water in a

monitoring well indicates that constituents, if present, have little potential for mobilization.

Tables 1, 2, and 3 present lists of the monitoring wells from the current GMIM groundwater
monitoring program which represent the Terrace, Shallow Bedrock, and Deep Bedrock zones,
respcctively. The tables provide the rationale for elimination of wells based on the above
screening criteria. Wells recommended to be retained are those which measure constituent
concentrations in source ‘areas, are positioned down or upgradient of the plumes to detect
constituent mobility, and those that provide background or bascline concentrations. Site
boundary wells in the direction of groundwater flow were also retained to detect constituent
mobility off the SFC property.

4.1  Additional Monitoring Wells

The Cherokee Nation wells, located on US Army Corps of Engineers property along the west
perimeter of the facility (Wells STA-1 through STA-11), are not included in the recommended
monitoring program due fo inadequate data provided on thc.well boring logs and questionable
well completions. In addition, some of the wells are located in low lying areas which are subject

to flooding from the Robert S. Kerr Reservoir.

TEC recommends the addition of three monitoring wells located southwest and west of the
Fertilizer Pond Area. These wells (proposed MW1, MW2, and MW3, as shown in Figure 1) are
recommended for installation to provide additional coverage of the nitrate plume which has been
identified in this area. These wells should be completed in a similar fashion to those installed as
part of the FEI program. The wells should be two inches in diameter and completed

CPROTECTS BTUS 0TI TN AL IR TOUS TOS OO BT 13795
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approximately 30 feet in depth with 10 feet of screen. At this depth, the wells will monitor the
Shallow Bedrock zone and may be in an area where there is a potential for interaction between

waters of the Terrace zone and Shallow Bedrock zone, as shown on Figure 2.

5.0 GROUNDWATER MONITORING PROGRAM
5.1 Monitoring Wells

Wells included in the recommended groundwater monitoring program are summarized in Table
4. As shown, a total of 147 wells are selected for monitoring, this ihcludes: 58 Terrace zone
monitoring wells, 75 Shallow Bedrock wells, 11 Deep Bedrock monitoring wells, and 3 new
Shallow Bedrock wells recommended for installation. Wells not retained in the groundwater
monitoring program will be available for sampling on an intermittent basis, if needed, to provide

additional definition of plume geometries.

5.2 Constituents

During each sampling event, the groundwater monitoring wells presented in Table 4 should be
analyzed to determine the total concentration of one or more of the following constituents:
uranium, nitrate (as nitrogen), fluoride, and arsenic. Parameters recommended for analysis per

individual well are also included in Table 4. Selection of parameters was based on:

o Position of monitoring well in relation to the constituent plumes. For example, wells located
upgradient of a nitrate plume would not need to be sampled for nitrate. Background wells are

excluded since these wells are used for tracking baseline water quality.

¢ A review of historic data. Parameters indicating historically non-detected concentrations

were eliminated.

| é?gﬁé“;—: Environmental
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Quality Assurance/Quality Control measures, as described in detail in the GMIM Workplan, are

recommended for continuation as part of this groundwater monitoring program.

53  Frequency and Sampling

The wells recommended for future monitoring and presented in Table 4 should be sampled
annually. Based on a review of historical data trends and on the slow groundwater flow
velocities (SFC, 1993; SFC, 1996a), annual sampling of wells will be sufficient to detect changes
in constituent movement or concentrations. If annual sampling indicates anomalous results,
sampling frequencies may be temporarily changed for affected wells. Also, confirmatory
samples may be obtained when analytical results indicate potential outliers.

Sampling protocol for future sampling events should be based on RCRA’s document “Technical
Enforcement Guidance Document”. The protocol is described in detail in the GMIM.

6.0 CONCLUSION

This groundwater monitoring program of 147 wells with a refined number of constituents
provides ample information about the site’s groundwater conditions and preserves the overall
quality of groundwater monitoring. The program will continue to contribute to the development
of a coherent picture of groundwater impacts. The recommendation to install additional wells

where data are lacking will also enhance the understanding of the impacts to groundwater in this

area.
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Table 1
Groundwater Monitoring Program
Terrace Groundwater System
T
Wells Direction/Site Location Screening Interval As (mg/t) U(ug/) | NO3 (mg/)| F (mgN)} Elim. Justification

MWO001 SE/Main Process Bldg. Terrace, 1 Shale 0.008-0.03 <5.0 1.3-1.7 1.0 Yes |Similar or lower concentration as MW003
located downgradient in close proximity.

MW002 SE/Main Process Bldg. Terrace, 1 Shale 0.008-0.02 <5.0 1.0-1.4 ND Yes |Similar concentration as MW003 located
downgradient in close proximity.

MW003 S/Main Process Bldg. 1 Shale <(0.005-0.03 <5.0 <L.0 0.8-1.3 | No

MWwW004 SE/Main Process Bldg.  |Terrace, 1 Shale 0.0075 <5.0-5.5 <1.0 ND Yes |Similar concentration as MWO003 located

. approximately 125' away.
MWo005 SE/Main Process Bldg. | Terrace, 1 Shale <0.005 <5.0 <1.0 0.2 No |Background well.
MWO006 E/Main Process Bldg. Terrace, 1 Shale <0.005 <5.0 0.9-1.3 ND Yes |Similar concentration as MW005 & 7 located
) . . approximately 100’ from each.

MwW007 NE/Main Process Bldg. |1 Shale <0.005 <5.0 1.3-1.5 0.7 No |{Background well,

Mwo008 E/Main Procéss Bldg. 1 Shale <0.005 <5.0 32-52 ND No

MW009 S/Main Process Bldg. Terrace, I Shale 0.009-0.28 | <5.0-26.0 <l.0 0.5 Yes |[Similar concentration as MW032 located
approximately 150' downgradient. v

MWO010 SW/Main Process Bldg. |Terrace, 1 Shale 0.05-0.15 | 7000-14000 3-16 1.4-3.7 | No [Indicator of extraction well effectiveness.

MWO11 SW/Main Process Bldg.  |Terrace, 1 Shale 0.01-0.02 <5.0 <1.0 ND Yes |Similar or lower concentrations as MWO018.
located approximately 25' away.

MWo012 . NW/Main Process Bldg. |1 Shale <0.005 500-230 | 150-170 | 0.7-1.2 | No

MW013 W/Main Process Bldg. 1 Shale 0.03-0.06 8-20 75-140 1.0 Yes |Similar concentration as MWO012 located
approximately 125' away.

MW014 NW/Main Process Bldg. |[Terrace, 1 Shale 0.006-.008 |1600-12000| 30-50 1-13 No

MWo015 N/Main Process Bldg. Terrace, 1 Shale 0.02-0.04 <5.0 650-800 | 0.3-0.7 | No A

MWO016 N/Main Process Bldg. 1 Shale 0.02-0.12 <5.0 5.0-13.0 | 0.7-1.3 | Yes |[Similar concentration as MWO17 located
approximately 90' away.

MWO017 N/Main Process Bldg. 1 Shale 0.08-0.16 6.5-7.0 1420 |- ND No

MWo018 SW/Main Process Bldg, |Terrace, 1 Shale 0.02-0.16 24-2750 18-31 0.9-2.6 | No

SASRueyIRUTITIYTLXL 1S/19/901 Page 1018




Groundwater Monitoring Program

Table 1

Terrace Groundwater System

(Continued)
T 2 = ‘
Wells Direction/Site Location Screening Interval As (mg/l) U (ug/l) |NO3 (mg/i
MW019 SW/Main Process Bldg. |Terrace, 1 Shale <0.005-0.01 | <5.0-12.5 | <1.0-1.0
MW020 E/Main Process Bldg. Terrace, 1 Shale 0.007-0.02 <5.0 <1.0 ND Yes |Similar concentration as MW003
: located in close proximity.
MWo021 NE/Main Process Bldg, |Terrace, 1 Shale <0.005-0.385| <5.0-38.0 | <1.0-1.1 | 0.7-3.0 | Yes |Concentrations have returned to near back-
ground which is monitored at MWO007.
MWw022 S$/Main Process Bldg, Terrace, | Shale 0.009-0.17 | <5.0-7.3 <1.0-1.5 0.8 Yes |Similar concentration as MW003.
MWO023 N/Main Process Bidg. 1 Shale 0.009-0.05 <5.0 <1,0-1.8 | 0.9-1.2 | No
MWo024 W/Solvent Extraction Bldg, |1 Shale <0.005-0.034 | <5.0-47.0 | 466-605 ND No
MW025 N/Solvent Extraction Bldg. |1 Shale <0.005 9330-57700] 572628 | 0.6-1.1 | No
MW026 S/Solvent Extraction Bidg. 1 Shale <0.005 <5.0 <1,0-1.1 ND No
MWO027 E/Solvent Extraction Bldg. |1 Shale <0.005 <5.0-5.3 23-30 0.5-0.8 | Yes |Areais adequately monitored by MW025 and
MWO012. Both wells are located approximately
‘ 90’ away.
MWO028 S/Main Process Bldg. Terrace, | Shale 0.03-0.25 <5.0 <1.0-0.7 0.6 Yes |Similar concentration as MW003 located
in close proximity.
MW029 N/Decorative Pond Terrace 0.007-0.04 <5.0 <1.0 <1.0 Yes |Similar or lower concentrations as MW032
: located approximately 50' away.
MW030 NW/Decorative Pond Terrace 0.02-0.05 <5.0 <1.0 <L0 No
MWO031 NW/Decorative Pond Terrace, 1 Shale <0.005 <5.0 <1.0 ND No
MWwWO032 NE/Decorative Pond Terrace, 1 Shale 0.07-0.16 <5.0 <1.0 ND No
MWO035 N/ Pond 1 Spoils Terrace <0.005-0.08 | 88-6510 2-150 ND No
MW036 W/Sanitary Lagoon Terrace, 1 Shale <0.005-0.017 <5.0 29-33 0.3-04 [ No
on Pond 1 Spoils
MWO037 NW/Pond 1 Spolils Terrace 0.008 ND ND ND No |[Limited data. Periodically dry.
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Groundwater Moniforing Program

-

'fable 1

Terrace Groundwater System

(Continued)
" Wells Direction/Site Location Screening Interval As (mg/l) U (ug/l) | NO3 (mg/l) | F (mg/1) Elim. Justification
MWO038 W/Pond 1 Spoils Terrace <0.005-0.02 <5.0 <12 0.3-0.8 | Yes |Periodically dry. Similar concentration as
MWO039 located approximately 150' away.
MW039 N/Clarifier A and Terrace <0.008 <50 1.0-70 | 05-1.3 1 No
W/Pond 1 Spoils
MW040 N/Clarifier 1A Terrace 0.10-0.63 <5.0 1420-1440 | 10-17 | No
MWO041 W/Pond 2 Terrace ND ND ND ND Yes |No data. Periodically dry.
MWO042 S/South Yelloweake Terrace 1.77.7 <5.0-5.9 0.3-4.0 3-11 No
' Sump :
MW0o043 (1) S/Outfall 001 2 Shale 0.2-0.5 <5.0 <1.0-24 | 0.8-1,1 | No
-MWO045 NE/Pond 2 Terrace 0.007 ND 1.0 ND No |Limited data. Periodically dry.
MWo046 N/Pond 2 1 Sandstone, 2 Shale ND ND ND ND No
MWwWo047 NW/Pond 2 Terrace 0.017 <5.0 <1.0 0.2 No
MWwo048 (1) W/Pond 2 2 Sandstone ND <5.0 25 ND Ne
MW049 (1) S/Fluoride Basin #2 Terrace, 2 Shale’ <0,005-0.1 <5.0 <1.0 ND No
MWO050 (1) N/Fluoride Basin #2 Terrace, 2 Shale <0.005 <5.0 1.1 ND No
MWO051 (1) W/Pond 2 Terrace, 2 Sandstone 0.063 <50 433 1.2 No
MWO052 (1) ‘ W/Fluoride Basin #2 Terrace, 2 Shale, ND ND ND ND No |Periodically dry.
2 Sandstone
MW053 S/Emergency Basin Terrace, 1 Shale <0.005 12-53 1.5.3.6 1.2 No
MW0s4 W/Pond 1 Speils Pile Terrace, 1 Shale 0.09-0.22 <5.0-7.4 575.754 | 0.7-09 | No
MWO055 N/Clarifier 4A Terrace, 1 Shale 0.05-0.08 <5.0 115-202 04 No
MWO056 (1) NW/Incident Sod 2 Shale ND ND ND ND Yes [No data. Periodically dry.
; Storage Area
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'fable 1
Groundwater Monitoring Program
Terrace Groundwater System

(Continued)
- o
!l ‘Wells Direction/Site Location Screening Interval As (mg/l) U(ug/l) [NO3 (mgg F (mg/l) | Elim. | Justification
N -
MWwWO057 SW/Pond 2 Terrace <0.005 <5.0 <1.0 0.3 No
MWO058 (1) S/Pond 2 Terrace, 2 Shale ND ND ND ND No |[Periodically dry.
MWO062 (1) S/Fluoride Basin #1 Terrace, 2 Sandstone 0.02-0.04 <50 ND 0.5 No
MW063 (1) S/Lime Nentralization |2 Sandstone <0.005-0.02 <5.0 ND <0.2-6.5| No
Area
MW064 E/Fluoride Basin #1 Terrace 3.5 ND ND ND No
MWO065 S/Fluoride Clarifier Basin |Terrace 0.1-0.2 <5.0 <1.0-1.7 | 0.6-0.8 | No
MWO066 S/Yelloweake Storage 1 Shale 0.02-0.12 - <5.0 1,2-2.4 ND No
. Pad
MW067 NW/Solid Waste Terrace <0.005 . <5.0 1.2-1.7 1.3 No
Burial #2
MWO068 NE/Solid Waste Terrace ND 422 0.7 ND No
Burial #2
MWO069 N/lInterim Storage Cell Terrace <0.005 <5.0 <1.0 ND Yes |[Similar concentration as MW068 located
: . approximately 190' away.
MW070 NE/DUF,Bldg. Terrace, 1 Shale <0.005 ND 13224 ND Yes {Background is adequately monitored by
MW072 located approximately 190’ away.,
MWo072 E/DUF,Bldg. Terrace, 1 Shale <0.005-0.006 <5.0 <1.0-2.4 0.7 No |Background well.
MW073 E/OG&E Yard 1 Shale <0.005 ND 2.2-3.1 ND | Yes [Background is adequately monitored by
MW072 located in close proximity.
MWO074 (1) | E/Lime Neutralization Area |2 Sandstone 0.007-0.011 53 1.3 0.8 Yes |Similar concentration as MW063 located
. . ' approximately 100’ away. Periodically dry.
" MWO075 S/Incinerator Terrace, 1 Shale <0.005-0.37 <5.0 3.2-33 ND No
MWO076 Yelloweake Strg. Pad Terrace, 1 Shale <0.005 .| 10.0-11.6 1.0-1.5 ND No
MW077 NW/DUF, Bldg, '-l"errace, 1 Sandstone <0.005 <5.0 <1.0-0.4 ND No
MW078 SE/Solid Waste Terrace 0.011-0.013 | 7.0-16.0 <1.0-0.9 ND No
Burial #2

T eASYIOTYRNURSTITLILS /18 /901 Peve A 10




e

Table 1

Groundwater Monitoring Program

Terrace Groundwater System

(Continued)
Wells Direction/Site Location Screening Interval As(mg/l) | U(ug/) NO3 (mg/1) | F (mg/l) -:‘.L'& Justification N
MW079 UF, Cylinder Pad Terrace, 1 Shale <0,005-0.126 |  8-13 <1.0 1.1-1.6 | No
MWO080 W/DUF, Bldg. Terrace, 1 Shale <0.005 <5.0 <1.0 ND Yes |Background is adequately monitored by
MW072,
MW082 E/Pond 2 Terrace 0.01-0.09° 17-30 85-106 ND No
MWO083 SE/DUF, Bldg. Terrace, 1 Shale <0.005 <5.0 <1.0 ND Yes |Background is adequately monitored by
' MW072,
MWO084 SW/Misc. digestionon |1 Shale <0.005 7-17 <1.0 1.1 ‘No.
Yellowcake Pad
MWO085 SW/Main Process Bldg. |1 Shale <0.005 <5.0-9.2 <1.0 ND Yes (Similar concentration as MW019 located in
-on Yellowcake Pad close proximity.,
MWO086 NE/Cooling Tower Terrace, | Shale <0.005-0.01 <50 <1.0-11.4 | 0.4-0.8 | Yes |Similar concentration as MW079.
MW087 SE/Solid Waste Terrace 0.05-0.1 <5,0-20.3 <1.0 0.7 No
Burial #2
MwW097 W/Pond 2 at Property Line |Terrace ND <5.0 <10 0.2 No |Boundary well.
MW102 S/Clarifier 2A 1 Shale <0,005-0.006| 7.0-9.0 <1.0-1.7 | 0.6-1.1 No
MWlOJ W/Clarifier 3JA Terrace ND <50 287-453 . ND No
2301A " NW/Emergency Basin 1 Shale, 1 Sandstone <0.53-0.04 | <5.0-33.5 <1.0-1.6 0.4 Yes |Similar concentration as MWO087 located
: ’ approximately 160' away.
2302A SW/Emergency Basin  |Terrace <0,005-0.008 <5.0 <1.0-1.2 |<0.2-0.3{ No
Notes:
mg/1 = milligram per liter.
ug/l = microgram per liter.
Elim. = Eliminated
ND = No data available.

DUF, = Depleted Uranium Tetrafluoride.

UF¢ = Uranium Hexafluoride.

. (1) Well samples water from the terrace and shallow ground water zones.

Bold type indicates wells included in the ground water monitoring program.
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Groundwater Monitoring Program

¢

Table 2

Shallow Groundwater System

Wells Direction/Site Location Screenlng Interval As (mg) U (ug/) | NO3 (mg/l)| F (mg/1) | Elim. Justification
MW002A SE/Main Process Bldg. 1 Sandstone, 2 Shale, <0.005 <5.0-8.2 1.5.2.0 ND Yes |Similar concentration as MWOO0SA located
| 2 Sandstone, 3 Shale approximately 110' away. Screened in similar formation.
MWO003A S/Main Process Bidg. 1 Sandstone, 2 Shale, «<(0,005-0.02 <5.0 2.2 ND No
‘ _ 2 Sandstone, 3 Shale » o
MW004A SE/Main Process Bldg. |1 Sandstone, 2 Shale, <0.005-0.1 <5.0 1.5-2.0 ND Yes |Similar concentration as MW003A. Screened in
2 Sandstone, 3 Shale similar formation.
MW005A SE/Main Process Bide. |1 Sandstone, 2 Shale, <0.005 <5.0 1.1-1.8 0.5 No |Background Well,
2 Sandstone, 3 Shale ,
MWO006A | E/Main Process Bldg. 1 Sandstone, 2 Shale, <0.005 <5.0 - <1,0-3.0 ND Yes |Similar concentration as MW005A & 7A located
2 Sandstone, 3 Shale approximately 100' from each.
™ MWO007A NE/Main Process Bidg. |2 Shale, 2 Sandstone, <0.005 <5.0 7.6 0.8 | No |Background well,
3 Shale
MW00SA ~E/Main Process Bidg. 1 Sandstone, 2 Shale, «<0.005 <5.0 3.3-4.0 0.6 No
2 Sandstone, 3 Shale .
[ MWO009A S/Main Process Bldg. 2 Shale, 2 Sandstone, 0.1-0.13 <5.0 2.5 0.6 Yes |Similar concentration as MW003A.
3 Shale
I~ MWO10A SW/Main Process Bldg. |1 Sandstone, 2 Shale, <0.005-0.02 <5.0 34 0.6 | No |Indicator of recovery well efforts.
‘12 Sandstone, 3 Shale
MWO11A SW/Main Process Bldg. - |1 Sandstone, 2 Shale, <0.005-0.02 <5.0 7-16 "ND Yes [Similar or lower concentrations as MW 018A
. 2 Sandstone, 3 Shale located approximately 50' away.
— MWOI2A NW/Main Process Bldg. |1 Sandstone, 2 Shale, <0.005-0.03 | 11500-21200] 83-144 04 | No
2 Sandstone, 3 Shale
MWO13A (1):| W/Main Process Bidg. |1 Shale, 1 Sandstone, 0.02-0.18 20-38 15-30 0.5-1.3| No
. 2 Shale,
MWO014A NW/Main Procmg. 2 Shale, 2 Sandstone, <0.005-0.016] 95-7360 24-84 0.6-2.2 | No
3 Shale .
MWO016A ~ 'N/Main Process Bldg. 1 Sandstone, 2 Shale, <0,005-0.02 | <5.0-36.5 36 ND Yes |Similar concentration as MW017A located
: _ 2 Sandstone, 3 Shale approximately 90' away. Screened in similar formation.
MW0O17A N/Main Process Bldg. |2 Shale, 2 Sandstone, <0.005 «<5.0-30 1.2 ND No-
3 Shale
— MWO18A SW/Main Process Bidg. |2 Shale, 2 Sandstone, 0.01-0.13 <5.0 45 0.5 | No. |Indicator of recovery well efforts.
3 Shale
— MWO19A SW/Main Process Bldg. |2 Shale, 2 Sandstone, <0.005 <5.0 <1.0-1.4 ND Yes |Similar concentration as MWO10A. Screened in
’ 3 Shale similar formation, ’
I MW020A E/Main Process Bldg. 1 Sandstone, 2 Shale, <0.005 <5.0 2.0-2.5 ND Yes |Similar concentration as MWO00SA located
. 2 Sandstone, 3 Shale N approximately 125' away. Screened in similar formation,
MWO021A NE/Main Process Bidg. |1 Sandstone, 2 Shale, <0.005 <5.0 1.8-2.6 ND No
2 Sandstone, {ghale
™ MW022A S/Main Process Bldg. |1 Sandstone, 2 Shale, <0.005-0.03 | <50 26 ND | Yes |Similar concentration as MWOO3A. Screened in
2 Sandstone, 3 Shale similar formation.
“MWO24A (1) | WiSolvent Extraction Bldg. |1 Shale, 1 Sandstone, <0.005-0.05 | 43-1950 | 255-346 | ND | No
2 Shale, 2 Sandstone
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Groundwater Monitoring Program

Table 2

Shallow Groundwater System

LRt )

Wells DirectiorvSite Location Screeninwrval As (mg/l) U (ug/l) | NO3 (mg/l) | F (mg/1)| Elim, Justification
MWO025A | N/Solvent Extraction Bidg. |2 Shale, 2 Sandstone <0.005-0.01 | 930-1582 | 247-312 0.4 No
™ MWO26A | S/Solvent Extraction Bidg. |2 Shale, 2 Sandstone 0.006-0.05 12-15 9-100 ND | Yes |Soivent Extraction bldg. is adequately monitored by
. . MWO024A and MWO25A.
MWO027A (1) | E/Solvent ExtractionTildg. 1 §lﬁle, 1 Sandstone, - <0.005 11-33 72-112 0.3 Yes |Area adequately monitored by MWO25A and 012A.
2 Shale, 2 Sandstone Both wells are located approximately 90° away.
_ Completed across terrace and shallow systems.
MWO028A S/Main Process Bldg. 2 Shale, 2 Sandstone, 0.01-0.2 <5.0 4.5 0.6 Yes |Similar concentration as MWOI8A located
3 Shale ) approximately 90' away. Screened in similar formation.
I MWO030A NW/Decorative Pond 2 Shale, 2 Sandstone, 0.03-0.11 <5.0 2428 ND Yes |[Similar concentration as MW032A located
: (3 Shale approximately 110' away.
MWO031A NW/Decorative Pond 1 Sandstone, 2 Shale, 0.03-0.11 <50 1.9-2.4 ND No
' 2 Sandstone, 3 Shale
MWO032A NE/Decorative Pond 1 Sandstone, 2 Shale, 0.03-0.14 <5.0 2.6-2.8 ND No
2 Sandstone, 3 Shale
— MWO35SA N/ Pond 1 Spolls 2 Sandstone, 3 Shale 0.006-0.062 | <5.0-14.0 | 22-389 | ND | No
. 3 Sandstone
MWO036A W/Sanitary Lagoon 2 Shale, 2 Sandstone <0.005 <5.0 30.0-32.5 ND No
on Pond 1 Spoils ‘
[ MwWo037A NW/Pand 1 Spails 4 Shale, 4 Sandstone «<0,005 <50 50-70 ND Ne
— MWO38A W/Pond 1 Spoils 2 Sandstone, 3 Shale <0.005-0.013|  <5.0 2.6-144 0.6 | Yes |Similar concentration as nearby wells MWO37A &
39A located in close proximity.
MWO039A N/Clarifier A and 3 Sandstone, 4 Shale <0.,005 <5.0 60-70 ND No
W/Pond 1 Spoils
MWO040A N/Clarifier 1A 2 Shale, 2 Sandstone <0,005-0.009 <5,0 100-110 ND No !
MWO041A W/Pond 2 2 Sandstone, 3 Sandstone, <0.005 <5.0 <1.0-2.0 ND Yes !Periodically dry, Similar concentration as MWOSLA
| 4 Shale ‘located 190" away,
MW042A S/South Yellowcake Sump |2 Shale, 2 Sandstone <0.053-0.12 <5.0 17-19 0.5-1.7 | No |
3 Sandstone
— MWO45A NE/Pond 2 2 Shale, 2 Sandstone <0.005 22-23 3.0-4.0 ND | Yes |Periodically dry. Similar concentration as 2303A.
[ MWO46A N/Pond 2 3 Shale, 3 Sandstone 0.06-0.3 <50 810-1680 | ND | No
MWO047A NW/Pond 2 2 Shale, 2 Sandstone 0.02-0.08 218 44-163 0.3 No
) 3 Sandstone _
“MWO048A W/Pond 2 3 Shale, 3 Sandstone <0.005 ND ND ND | Yes |Periodically dry. Insufficient data.
MWO049A S/Fluoride Basin #2 2 Sandstone, 3 Sandstone, <0.005 <5,0-7.1 20-31 ND No
4 Shale
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Table 2

Groundwater Monitorihg Program

Shallow Groundwater System

© - Wells Direction/Site Location Screening Interval As (mg/l) U (ug/l) | NO3 (mg/l)| F (mg/1)| Elim. Justification
% MWOS0A N/Fluoride Basin #2 3 Sandstone <0.005-0.02 | 485-800 20-21 <1.0 No
MWO051A W/Pond 2 3 Shale, 3 Sandstone .0.2—0.6 <5,0-8.2 | 1530-2100 | <1 .0‘ No
MWO052A W/Fluoride Basin #2 |2 Sandstone, 3 Shale, <0,005 <5.0 <10 | ND | No
3 Sandstone, 4 Shale
MWO0S3A S/Emergency Basin 1 Sandstone, 2 Shale, <0.005 <5.0 48-95 03-0.5| No
2 Sandstone :
MWO057A SW/Pond 2 2 Sandstone, 3 Sandstone, <0005 58-6.2 | 2690-3480 | 3.4-3.5 | No
: 4 Shale .
- MWO058A S/Pond 2 2 Sandstone, 3 Sandstone, 1.1-2.5 <5.0-7.5 | 2860-4330 | 2.4-2.6 | No
4 Shale
~ MWO059A SW/Pond 2 2 Sandstone, 3 Sandstone, 1.62.7 <50 | 1620-2890 | 2.63.2 | No
4 Shale
MWO060A ~ SE/Pond 2 3 Shale, 3 Sandstone, <0,005-0.22 <5.0 98-135 0.4-0.6 | No
4 Shale
" MWO061A W/Fluoride Basin #1 3 Shale, 3 Sandstone, 0.52-1.52 <5.0 <1,0-1.1 | 1.1-2.1 | No
) |4 Shale
MWO062A S/Fluoride Basin #1 2 Sandstone, 3 Sandstone, 0.05-0.3 <5.0 <1.0 0.5-1.0 | No
4 Shale
MWO063A | S/Lime Neutralization Area {3 Sandstone, 4 Shale <{),005 <5.0 <1.0 0406 | No
I MW064A ~E/Fluoride Basin #1 |2 Sandstone, 3 Shale, 12-3.5 <5.0 511 |0.6-12.0] No
‘ . 3 Sandstone, 4 Shale
MWO065A S/Fiuoride Clarifier Basin |2 Sandstone, 3 Sandstone, 0.78-1.02 <5.0 1.4-4.8 1.2-1.9 | No
, 4 Shale
MWO066A (1) | S/Yellowcake Storage Pad |1 Shale, 1 Sandstone, 0.02-0,08 <5.0 2,0-3.0 ND No
2 Shale
I~ MWO067A NW/Solid Waste 2 Shale, 2 Sandstone <0.005 15-27 <1.0 1.2 No
__gurial #2 3 Shale
MWO068SA NE/Solid Waste 2 Shale, 2 Sandstone 0.005-0.01 <5.0-8.7 <1.0 ND No
Burial #2 |
MWO069A NfInterim Storage Cell |2 Shale, 2 Sandstone <0.005 <5.0-5.5 <l.0 ND Yes |Similar concentration as MWO068A located
approximately 190’ away. Screened in similar formation.
MW070A NE/DUF, Bidg. 2 Sandstone, 3 Shale, <0.005 <5.0 2.4-4.6 ND Yes |Background adequately monitored by
] 3 Sandstone : MWO072A located approximately 190° away.
MWO071A S$/Port Road and 2 Shale, 2 Sandstone, <0.005-0.013 <5.0 <1.0 ND No
S/Decorative Pond 3 Sandstone, 4 Shale :
MW072A (1) E/DUF, Bldg. 1 Shale, 1 Sandstone, <0.005 <5.0 <1,0-2.2 0.4 No [Background well.
2 Shale c
MW073A E/QOG&E Yard male, 2 Sandstone, 0.005-0.008 <5.0 3.9-6.0 ND Yes [Background adequately monitored by
3 Shale MW072A located in close proximity,
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’i‘able 2

Gljoundwater Monitoring Program
Shallow Groundwater System

Wells Direction/Site Location Screeningﬂerval As (mg/l) U(ug/l) | NO3 (m;gi)_ F (mg/l) | Elim. Justification
- MWO75A S/Incinerator 2 Shale, 2 Sandstone, «<0.005 <50 22-46 ND No
3 Shale
MWO076A (1) Yellowcake Strgfi'nd 1 Shale, 1 Sandstone, «<0.008 «<5.0-41.0 | <1.0-15.0 ND No
‘ : 2 Shale
MWO077A NW/DUF, Bldg. 2 Shale, 2 Sandstone, <0.005 <5.0 <1.0 ND No
_ 3 Sandstone, 4 Shale ’
MWO078A SE/Solid Waste 1 Sandstone, 2 Shale, <0,005-0.006| 7.6-25.0 <1.0 ND No
Burial #2 2 Sandstone, 3 Shale '
MWO079A UF¢ Cylinder Pad 2 Shale, 2 Sandstone, <0.005 <5.0 - 2.6-3.6 ND No
: 3 Sandstone, 4 Shale
MWO080A W/DUF, Bldg. 2 Shale, 2 Sandstone, <0.005 <5.0 1.3-1.8 ND Yes |Similar or lower concentration as MW079A located
3 Sandstone, 4 Shale in close proximity. Screened in similar formation.
MWO0S1A N/DUF, Bidg. 2 Shale, 2 Sandstone, <0.005 27-36 <1.0 ND No
- 3 Sandstone, 4 Shale
MWO082A E/Pond 2 2 Shale, 2 Sandstone,. <0,053-0.11 | <5.0-22.0 112-502 | 0.4-0.6 | No
3 Shale
MWO083A SE/DUF, Bidg. |2 Shale, 3 Shale, 4 Shale <0.005 <5.0 <1.0 ND Yes |Similar or lower concentration as MW079A located
. in close proximity.
MWO84A S/Misc. digestion 2 Shale <0.005 <5.0 <1.0 0.3 No
Yelloweake Pad
MWO08SA SW/Main Process Bldg. |2 Shale <0.005-0.12 <5.0 1.0-1.6 ND Yes |[Similar concentration as MWO066A.
on Yellowcake Pad - _
MWO086A NE/Cooling Tower 2 Shale, 3 Shale <0.005-0.006| 194-270 44-79 0.3 Yes [Similar or lower concenteation as MWO12A,
MWO087A SE/Solid Waste 3 Sandstone, 4 Shale <0,005-0.08 12-54 <1.0-2.3 0.4 No
__Bnrial #2 .
MWO0SSA “N/Finoride Basin #2 2 Shale, 2 Sandstone, <0.005-0.005| <5.0-17.0 | <1.0-1.0 ND No
3 Sandstone
MWO089A NW/Fluoride Basin #2 |3 Sandstone <0.005 <5.0 0.5-2.1 0.4-0.6 | No
MWO091A N/Stormwater Res. 3 Shale, 3 Sandstone, <0.005-0.009 <5.0 <10 ND No
4 Shale
T MWO092A "S/Pond 2 3 Shale, 3 Sandstone, <0.005 <5.0-46 | 2.0-68.0 |<0.2-0.4| No
: 4 Shale .
A MW093A SW/Pond 2 3 Sandstone, 4 Shale <0.005-0.006]  <5.0 75490 | ND | No
I F— .
MWO094A (1) | N/Pond 2 at Property Line |4 Shale, 4 Sandstone, <0,005 <5.0 8-22 0.5 No |Boundary well.
‘|5 Shale '
MWO09SA SW/Port Rd. at Property ferraee, 4 Shale, <0,005-0.065 <5.0 9-507 |<0.2-0.3] No |Boundary well.
Line of Port Road 4 Sandstone
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) Table 2
Groundwater Monitoring Program
Shallow Groundwater System
Wells Direction/Site Location Screening Interva) As (mgl) U (ug/l) | NO3 (mg/) | F @gl) Elim. Justification
MWO096A N/Utility Line at Property |3 Sandstone, 4 Shale <0,005 <5.0 3.3-6.0 ND No
Line
MWO097A | W/Pond 2 at Property Line |3 Sandstone, 4 Shale <0.005 <5.0 <1.0 ND No [Boundary well.
MW099A N/Fluoride Basin #2 2 Sandstone, 3 Shale 0.005 <5.0 0.9-1.1 ND No
| MWIOIA | SE/Fluoride Basin#1 |3 Shale, 3 Sandstone, <0.005 <5.0 <1.0 | 0.4-05| No
4Shale
I MWi102a S/Clarifier 2A 1 Sandstone, 2 Shale, <0.005-0.154 <5.0 . 2.4-3.6 0.6 No
2 Sandstone, 3 Sandstone,
‘ 4 Shale .
MWI103A W/Clarifier 3A 2 Shale, 2 Sandstone, <0.053-0.114 <5.0 340-453 ND No
_ 3 Sandstone, 4 Shale
23018 NW/Emergency Basin |3 Shale, 3 Sandstone <0.005-0.062] <5.0-88 0.7-70 | 0.4-05] No
23028 SW/Emergency Basin |2 Shale, 2 Sandstone <0.005-0.006] <5.0-5.0 45-74 0.3-0.5( No
2303A N/Clarifier 4A 12 Sandstone, 3 Shale, «<0.005 8.2-24.0 61-114 0.3-1.2 | Neo
. 3 Sandstone
2322A NW/Pond 3W 4 Shale, Sandstone Interbed 0.005 <5.0 136-2580 | 0.2-0.5 | Yes |Questionable well completion.
Fertilizer Pond Area 4 Shale
2340A SW/Pond 5§ Shale, 3 Sandstone, 4 Shale 0.005-0.398 | «<5.0-6.9 38-2920 | 0.2-04 | No
Fertilizer Pond Area - . -
2341 "W/Pond 8 Sandstone Interbed, 4 Shale | 0.005-0.023 | <5.0-54 | 200-1420 | 0.2-04 | No
Fertilizer Pond Area ‘
2342 S/Pond 5 4 Shale, 4 Sandstone 0.005 <5.0 0.9-40.5 0.2 Yes |Questionable well completion.
Fertilizer Pond Area
2343 WiPond 6 " |Unknown 0.03-0.4 <5,0-5.3 | 1160-1860 | 0.2-0.5 | Yes |No available completion record details,
Fertilizer Pond Area .
2344 SW/Pond 6 Sandstone Interbed, 4 Shale, 0.005 <5.0 27-36 0.2-04 | No
: Fertilizer Pond Area Sandstone Interbed
2345 S/Pond 5 Sandstone Interbed, 4 Shale 0.005 <5.0 <1,0-1.3 [<0.2-0.4] No
Fertilizer Pond Ares .
2346 SW/Pond 6 Sandstone Interbed, 4 Shale, 0.005 5.3-8.6 92.360 | 0.2-03 | No
Fertili_z_g Pond Area Sandstone Interbed .
2347 (1) E/Pond 6 1 Shale, 1 Sandstone, 2 Shale | 0.005-0.213 <5.0 8-30 0.2-0.5 | Yes |Area monitored by 2350. Completed across Terrace
Fertilizer Pond Area ' and Shallow ground water zones.
2348 NW/Pond 3E Sandstone Interbed, 4 Shale, | 0.018-0,025 <5.0 1190-3740 | 0.3-0.5 | No
Fertilizer Pond Area Sandstone Interbed
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Groundwater Monitoring Program

Table 2

Shallow Groundwater System

Wells Direction/Site Location Screening Interval As (mg/l) U(ug/) | NO3I (mg/l)| F (mg/1)| Elim. Justification
2349 NW/Pond 4 Sandstone Interbed, 4 Shale, 0.008 <5.0 107-399 |<0.2-1.1| No
Fertilizer Pond Area Sandstone Interbed '
2350 E/Pond 4 2 Sandstone, 3 Shale 0.005 <5.0 <1,0-2.3 | 0.3-085]| No
Fertilizer Pond Area
2351 W/Pond 4 & E/Pond 3E |3 Shale 0.016-0.714 <5.0 2030-4360 | 0.3-1.0 | Yes [Poor Construction.
Fertilizer Pond Area : .
2352 W/Pond 4 & E/Pond 3E |4 Shale 0.005 <5.0-9.9 | 1660-3170 | 0.2-0.3 | Yes |Poor Construction.
Fertilizer Pond Area .
2353 W/Pond 3E & E/Pond 3W |Sandstone Interbed, 4 Shale 0.008 <5.0 124.282 | 0.2.04 | Yes [Poor Construction.
Fertilizer Pond Area :
2354 W/Pond 3E & E/Pond 3W |3 Sandstone, 4 Shale 0.005-0.244 <5.0 414-1230 {<0.2-0.5! Yes [Poor Construction.
Fertilizer Pond Area :
2355 W/Pond 3W & E/Pond § |3 Sandstone, 4 Shale 0.055 <5.0 29-496 | 0.2-0.4 | Yes |Poor Construction.
Fertilizer Pond Area
2356 W/Pond 3W & E/Pond 5  |Sandstone Interbed, 4 Shale 0.014 <5.0-7.2 65-786 | 0.3-0.4 | Yes |Poor Construction.
Fertilizer Pond Area
FTP-2B S/Pond 3W 3 Sandstone, 4 Shale ND <5.0 <1014 | 0.6-09| Yes |Areamonitored by MW104B.
Fertilizer Pond Area ‘
Notes:
mg/l = milligram per liter.
ug/l = microgram per liter.
Elim. = Eliminate
ND = No data available,

DUF, = Depleted Uranium Tetrafluoride.
UF, = Uranium Hexafluoride.

(1) Well is screened across two separated ground water zones.
Bold type indicates wells included in the ground water monitoring program.
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Table 3

Ve

Groundwater Monitoring Program

Deep Groundwater System

wasy

Wells Direction/Site Location Screening Interval As (mg/l) U (ug/l) NO3 (mg/l) F (mg/l) | Elim. Justification
MW007B NE/Main Process Bldg. |5 Shale <0.005-0.01 <5,0-10.0 1.7-3.5 0.9-2.2 No |Background well.
MWO012B * NW/Main Process Bidg. |5 Shale 0.011-0.015 15-20 10.5 2.0 No o
MWO050B N/Fluoride Basin #2 5 Shale <0.005 <5.0 <1.0-1.7 2.0-2.3 No _ o ‘
MWO059B © SW/Pond 2 5 Shale 0.019-0.035 8-29 <1.0-3.8 2.2:26 | No o L
MW062B S/Fluoride Basin #1 5 Shale <0.005 <50 | <L0-L1 | 0.9-14 No
MWwWO072B E/DUF, Bldg. 5 Shale <0.005 <5.0 <1.0-1.2 0.9-2.4 No |[Background well.
MWO090B (1) NW/Pond 5 4 Sandstone, 5 Shale | <0.005-0.007 | <5.0-5.1 <1.0-1.1 2024 | No | B
Fertilizer Pond Area ol .
MW098B W/Pond 2 at Property Line |5 Shale <0.005 <5.0 <1.0-1.7 ND No |[Boundary well. e
MW100B W/Fluoride Basin #2 |4 Sandstone,5 Shale <0.005 <5.0 <1.0-1.1 | ND No | R
MW104B S/Pond 3E 5 Shale <0.005-0.023 | <5.0-8.0 <1.0-1.5 0.9-1.6 | No
Fertilizer Pond Area : _ ]
MW10SB W/Pond 5 5 Shale <0.005 <5.0 <1.0-12 | 0921 | No |
Fertilizer Pond Area :
mg/l = milligram per liter.
ug/l = microgram per liter.
Elim. = Eliminate
DUF, = Depleted Uranium Tetrafluoride.
ND = No data available.

Bold type indicates wells included in the ground water monitoring program.

(1) Well MWO90A reclassified as Deep Groundwater System Well MWO090B based on geology of screened interval.
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Groundwater Monitoring Program
Monitoring Wells and Constituents for Analysis

C

Well Constituents
Identification for Analysis
U, NO3, As, F
U, NO3, As, F
' - U, NO3, As, F
- MWO008 NO3
"MWO010 U,NO3, As, F
—™woiz U, NO3,F
- . MWO014 U,NO3, F
i MwWO015 NO3
— MWO017 As
- MWO018 U, NO3, As, F
MW019 U, NO3, As
MW023 F
— MWwW024 U,NO3, F
MWOZS U, NO3, As, F
— MW026 U, NO3
 MW030 U, NO3, As
| MWO031 U, NO3
MWO032 As.
MW035 U, NO3, As
“MWO036 U, NO3, As, F
MW037 U, NO3, As
— MW039 U, NO3, As, F
MW040 U, NO3, As, F
"MW042 U, NO3, As, F
MW043 U, NO3, As, F
— MW045 U, NO3, F
 MW046 U,NO3, F

w4y '
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U, NO3, F

Well Constituents
Identification for Analysis
MW048 U, NO3
MW049 U, NO3, As
— MWO050 U, NO3, As
[ MWO051 U, NO3, As, F
— MW052 U, NO3
— MW053 U, NO3
— MWO054 U, NO3, As, F
— MW055 U,NO3, As, F
I~ MWO057 U,NO3, F
 MW058 U, NO3, As
MW062 U, As, F
MW063 U, As, F
MW064 U, As, F
— MWO065 U, NO3, As, F
MW066 U, NO3, As
— MW067 U, NO3
MW068 U, NO3
[~ MW072" U,NO3, As, F
| MW075 U, NO3, As
— MW076 U, NO3
MWO077 U
— MWO078 ‘U, NO3
T MWO079 U, NO3, F
MW082 U, NO3, As
MWO084 U, NO3, As
— MWwO087 U, NO3, As
— MW097 U, NO3, As
 MWIi02 U, NO3, As
MW103 U, NO3
2302A U, NO3, As
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Groundwater Monitoring Program

Monitoring Wells and Constituents for Analysis

Identification for Analysis
Shallow Bedrock Wells: '

(=hak |
MWO003A U, NO3, As
Mwo005A U,NO3, As, F

- Mwo0o7A " U, NO3, As, F
“MWO00SA NO3
MWO010A U, NO3, As, F
MWO012A U, NO3, As
MWO13A ~ U, NO3, As
MWO014A U, NO3,F
MWO17A U
MWO018A U, NO3, As
MWO021A "NO3
MWO024A U, NO3, As
MWO025A U,NO3, As, F
MWO031A U, NO3, As
MW032A NO3, As
MWO035A U, NO3, As
MWO036A U, NO3
MWO037A U, NO3
MWO039A U, NO3
MWO040A U, NO3
MW042A U,NO3, As, F
MWO046A U, NO3, As
MWO047A U, NO3, As, F
MWO049A U, NO3
MWO050A U, NO3, As, F
MWO051A U, NO3, As, F

[ MWo0s2A U,NO3

s\requeye\SEQ_AMY IR IS/19/851 Paga 2013

Well Constituents T

Identification for Analysis
MWO053A U,NO3,F
MWO057A U,NO3, As, F
MWO058A U, NO3, As, F
.MWO059A U,NO3, As, F
"MWO060A U,NO3, As, F
MWO061A U,NO3, As, F
MWO062A U,NO3, As, F
MWO063A U,NO3, As, F
MWO064A U, NO3, As, F
MWO065A U,NO3, As, F
MWO066A U, NO3, As
MWO067A U, NO3, As, F
MWO068A U,NO3, As
MWO071A U, NO3
MWo072A U,NO3, As, F
MWO075A U, NO3
MWO076A U,NO3 -
MWO077A U
MWO078A U, NO3
MWO079A U,NO3
MWO081A U
MWO082A U, NO3, As
MWO084A U, NO3, As
MWO087A U, NO3, As
MWO0SSA U, NO3
MWO089A U, NO3
MWO091A U, NO3, As
MW092A U, NO3, As

e
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Groundwater Monitoring Program
Monitoring Wells and Constituents for Analysis

T Well Constituents
Identification for Analysis
Deep Bedrock Wells:
MwW007B ¥ U,NO3, As, F
MWO012B U, NO3, As
MWO050B U, NO3, As
“MWO059B U, NO3, As
MW062B U,NO3, As, F
MWo72B ¢ U, NO3, As
MW90B U, NO3
MW098B U, NO3, As
MW100B U, NO3, As
MW104B U, NO3, As
| MWI105B | U, NO3, As
Recommended Wells:
Proposed MW1 NO3, As
Proposed MW2 NO3, As
Proposed MW3 — NO3, As

o I |  Constituents
. Identification for Analysis
“iIShallow Bedrack Wells (cont'd):
MWO093A ‘ U, NO3, As
MWO094A U, NO3, As
MWO095A U, NO3, As
MW096A U, NO3
MWO097A U, NO3, As
MW(099A U, NO3
MW101A U, NO3, As
- MW102A U, NO3, As
MW103A U, NO3, As
2301B - U, NO3, As
2302B U, NO3, As
2303A U, NO3, As
2340A NO3, As
2341 NO3, As
2344 NO3, As
2345 NO3, As
2346 NO3, As
2348 NO3, As
2349 NO3, As
2350 N(Z)Ziﬁ,:ﬁ
Notes:

All listed wells will be monitored annually.

® Background Wells

\soruore\SHL_RNTXIS [H/10/881 Pren 30l
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WELL COMPLETION RECORD

z
GEOLOG.1DEPTH | ymHOLOGIC DESCRIPTION - WELL COMPLETION DETAIL
(FEET) 8 s S w L
<4 3 [ vwm LOCKING STERL
- AEAEHE o PROTECTOR
cwu|ajoel >
SS|1E 2B . CASNG DATUK: 57201
50|85z =
CROUND SURFACE: 568.80 - 5 i TterTy MEEP HOE
e CLATEY SANDY SLE: 10 YR 472 OARK GRAMSA | & | 1T | 1[50 0—
- ;lgg?.mgoommsszsn.t.mmt INK 1 s CONCRETE PAD _
8 _T~aivey sCiv cver S W 576, Yeuows T bYol ! .
. mggmnasr.mmm.mmv, b% O 2 VOLCLAY GROUT
gt I\ i
- SUGH . GRAVEL . -
| soer 2" PVC RISR
-5 YRR 5 —
N @& 8.00 SOOIUM BENTONITE —
- \ 100 [Lg K 4 PELLETS -
8O SE TS Y 574, UG OUVE BROWT TR | S = i 5 -
] BEDOED MTH 2.5 Y 3/0, VERY DARK GRAY, — Ll B3 12 _
HGRLY WEATIZRED, FRACIRED, OXDATION ALONG — - 238 S35
10 ——] BEDOING PLANES AT 9.0° TO —_— R 10 —
. —j4los B I 45
- L S 010 SLOT PVC SCREEN ]
. Bt
N — SR s-dsueaswoeax |
15 | — R S 15
— g 7
- — — & Suup =
~ | 19.00 Bz .
20 = l l 20 —
1. 200°
e sncsoe - St s
- LOGICAL BCREMOLE. WELL BGREHOLE -
| DRILLED T0 15.00 FeEL.
25— 25 —
30— 30 —
35 35 —
CME CONTINUOUS AUGER SAMPLER TS = WATER TABLE (WME OF BORING)
JOB NAME/NUMBERS
[5<] sTANCARD PENCTRATION TEST | LABORATORY TEST tocaATioN / Eg UOYAH\ 90067
CT]  unoistursen sampLe 4 PENETROMETER (TOWS/ST FT) BORING NUMBER MP-7 {BH—14)
“I——.  WATER TABLE (24 HOURS) S .
B ¢ DATE DRILLED ___9/77/30
ORILUNG METHOD HSA
ROBERTS/SCH. ORNICK ORLLED BY PSS
& ASSOCIATES, INC. LOGGED BY 8
mmﬂ.lmufm CHECKED BY 85
“Wﬁs’uﬂ ORAWN BY: SAR pace_§ of 1



WELL COMPLETION RECORD
z
SEOLOG.|DEPTH | (1THOLOGIC DESCRIPTION 48l e WELL COMPLETION DETAIL
~ (FEET) S & S| | w ]
) 2 3 LOOANG STEEL
: A EAEHE: PROTECTOR
A gala |zgl >
Z31 8138} . CASING DATUK: 57263
50| ¢ luzf &
GROUND SURFACE: $70.20 - WEEP HOLE 0
| CLAYCY SANDY SLT: 10 YR 4/Z DARK GRANSH o : 1130 AR b
5_} BROWN, ROOTLETS, GRAVEL, 65% SLT, 20% CUAY,| o ';A—i- 150 ; [ CONCRETE. PAD _
3.0 4\ 152 SAND T
)\ -CUVEY SLTY GRAVE: S R 576, YELLOWSA / < NSY® ~ YoLALAY Grout -
RED, SUGHTLY MOIST, SOX GRAVEL, 30% CLAY,
—\20z sur W T b [ — CEMENT SENTONITE ~
SUIY LAY 235 ¥ 6/4, LiGHT YELLOWSH GROWN, \ CGROUT MIX
80—} LOW PLAST, GRAVEL LENSE AT 5.0-6.0', SUGHL—sr = -
nasT —
10— "SHALE: 25 ¥ 5/4, UGHT OUVE BROWN, INTER- | _FHes 10 —
8E00E) 2:; ;Ri/o. mYoDwmng& ;,G“ W L 2 pve gse2 _
WEATHERED, FRACTURED, OXIOf
10/5/%0 | CROVNDWATER AT 18.2-15.4', OHOATION ALONG —~ {SCREW THREADED) i
AVA:: 4 BEDOING PLANES AT 9.0 10 T0. — Led
== _ — —{ NR]OS 8 L0. PVYC CONDUCTCR -~
- ] 12 1/4° BOREHOLE -
20 — T SARDSTONE 10 YR 573, BROWN, VERY FINE GRAN L R LS 20.00 20 —
208 § _VERY HARD . . SULE s 2\1 P VAN sm:&L:uu BENTCMITE
SHALE: ] 45. DARK_GRAY, VERY FARD, | — X 1 == -
T SUGHTLY WotsT, LINOR VERY TWE GRAN SAND, ] 2285 [ PELETS
24.0—) NCREASES WITH DEPTH T— 6" sorovoLe .
SLTY SANOSTCHE: VERY FINE GRAIN SAWD, 4% | Sty | = 15 2 o
=] SUT, 7.5 YR 4/0, DARK GRAY, SUGHRY NOIST, | SANDSTONEI— —f | | S 2 010 SLOT pVC ScREEN -]
o] R R i LS i (SCREW THREADED) _
B0 COSTNE VERY FINE GAAIN, 7.5 YR 370, VERY| SANDSTONE| -~~~ J EH I
30— DARK GRAY, VERY HARD, SLIGHTLY KOIST W SR B b & - 20 suca 30 —
320~1—53R57 SIALE 70% VERY FINE GRAIN SAND, 7.5 SANOY-SHALE= - -~ 1S FH o 5531 SAND PACK -
1 YR 4/0, DARK GRAY, SUIGHTLY MOIST, HARD - TERE B 838 ]
IR 35.00 ]‘ ) SUMP
. A - SODIUM BENTONITE iy
}/1 _ / / PELLETS .
- 40 oot L i 40 —
] 10. 40.0° l X I |
WATER LEVEL 30.7 AFTER DRILLNG
50— 50 —
60 — 60 ——
70 70 —
CME CONTINUOUS AUCER SAMPLER T WATER TABLE (TME OF BORING)
: JOB NAME/NUMBER
{S<] sTANDARD PENETRANICN TEST L_ LABORATORY TEST LOCATION N SEQ UOYAH \ 90067
| [ unoisnmsen sawete -+ PONETROMETER (TONS/SQ. FT.) BORING NUMBER MW-74 (BH-14 & BH-144)
T/  WATER TABLE (2¢ HOURS) ) ’ :
N ’ “ OATE DRILLED ___10/5/50.
] ORILLING METHOO AR ROTARY
& ASSOCIATES, INC. LOGGED 8Y WP )
O 00 W ROBINSCH - * CHECKED BY 85
ma%muvm -

ORAWN EBY: SAR PACE | OF 1




I

WELL COMPLETION RECORD
z
85?#06' DEPTH | 1 THOLOGIC DESCRIPTICN L9 o WELL COMPLETION DETAIL
(FEz7 8<|9S w
v O . "
21 o Z| 3 [ w0 LOCKING STEEL
eal T INS] < CAP PROTECTCR
E2|2 3§ >
2315 |28 2 \— [T —caswe canuwe g0 e
-n o - 20 [&] n Z| ¢
GROUND SURFACE:  £70.29 FEE? o~ v vaus
O o s (T . C —
38— CAYEY SUTY GRAVEL: & L CONCRETE PAD B
CAT: o \\
10— A\ -
v 88 | #AE SHALE ] _
15— - [ — CEVENT EENTONITE 15 —
— - GROUT WX
200_{— - \
224 JMNOSTONE: SANDSTONE 20.60 10° SCH 45 P\C -
o] SE SAALE CONDUCTCR CASING
37 0T TINOSTORE -
- = e il —— couEnT SENTONTE -
-a 204 © GROUT MIX
SO == s:nDSTONE: SANDSTONE : 30 —
‘ |—— 8" SCH 40 FVC
v _ 3453 I % CONDUCTCR CASING -
i 88 e <SiE — 2° SOH 40 SCREW 7]
383 1 SANDSTONE: SANOSTONE - THREAD PVC RISER -
45 SALE: WAE |- | , 45 —
- — T | — PURE GOLD GROUT o
_— |
60 — -_ 60 —
62_T—swosione SHOSTORE] - .
- 6582 | -
08 e SUE 72.00 JLl _
. — ] i ” SO 40
> ] =t 00 St Pve scazsy 70 T
- -— it 8 - 20 SUCA SAND Patk —
] — - 8207 |4 " _
—_ 8279 [ {40
840 8e00 Uit suwp |
TOTAL DEPTH: 84.0 FEET 5-5/8°
| FOR COMPLETE UITHOLOGIC DESCRIPTION, SAMPLE ] _
INTERVAL AND °N° VALUE SEE BH-113.
90 — 90 —
105 105 —
[T==] vt CONTRUOUS AUGER SAWPLER T WATER TABLE (TME OF BORING) SEQUOYAH FUELS
JOB NAME/NUMBER 93092.11
[=Z1  $TANDARD PENETRATION TEST L LABORATGRY TEST LOCATION
T3  waoswmem sawee < PENETROMETER (YONS/SQ. FT.) BORING NUMBER MW—-7B ‘EH.. [ lﬂ!
T— WATER TABLE (24 HOURS) NR: NO RECOVERY .
D . : . DATE DRILLED ___. 2/7/8S 2/271-3/3/95
ORILLING METHOD HSA/AR ROTARY
ROBERTS /SCHORNICK DRILLED BY e -
& ASSOCIATES, INC. L0GGED BY ML
ENVROIMENTAL CONSULTANTS CHECKED BY 85 ORAWING NO. 9309211 801
(4D %5’”’2 _DRAWN BY: L PAGE 1 _oF - 1




WELL COMPLETION RECORD
. - A )
|SEOLOG.IDEPTH | ymHoLOGIC DESCRIPTION J8|o WELL COMPLETION DETAIL
- FEET) o<| 9 w
ot lo|ug| 2= PROTECTOR
. al| = < ROTECTOR
N uolElzz| S
' zS51 = |2k CASING DATUM: 56517
S50 6 |az| & . =
o GROUND SURFACE: 562.80 : [Trons fens ey EP HOLE 0
CUAYEY SANDY SLT: 10 TR 3/2, VERY DARK o AN : i —
05 1\ GRAYSH EROWY, ROOTLETS, VT S5 S, B R ¥ CONCRETE PAD ]
302 CLAY, 152 SAD wso b} EFS
—| "GRAVELLY SLIY LAY SGFL, oISt HicH .
PLAST, 10 YR 3/3, DARK BROWN (5.0-5.6"), - ) VOLCLAY GROUT
—| S W S/5 YOLONSH RED (5.6-6.5) AND 10 : —
R 3/3 (66-7.5), S YR 5/6 (7.5-15.0), _
- 7 PVC RISR —
5 — 5 —f
B : 14 850 7 SODI BENTOMTE
ssofdd ¥4 P 7]
] 3 1 7
- 788 frpt —
10— (vl S oo soreve sy 10—
- " S8 - 20 SUCA SAND PAX ]
- ( -
15 ——{ CRAVEL LENSE AT 15.0-15.5° :% PR %3 15 —
155_TSi0E 25 v 5/4, UGHT GUVE BROWY, WiER- | SHALE S I 5t B
BEDOED WM 2.5 Y 3/0, VERY DARK GRAY, HIGHLY, - B e
| FRACTURED, WEATHERED — I o £ |
_ | 17.85 |- sump B
s — |=] 1200, 7-3/8°
\‘7,::3 < gl l..__/a.{ -
195
207 10. 195 , 20 —
- NOTE:  WELL INSTALLED I SEPARATE BOREHOLE -
| . APPROXMATELY § FEET FRCM LITHO- _
NOTE: SANDSTONE AT 19.5° LOGICAL BOREHOLE. WELL BCREHOLE
N ORLLED T0 18.00 FEET. .
25— 25 —
- -
30 — 30 ~—
35 - 35 ——
CHE CONTINUOUS AUGER SAMPLER TS == WATER TABLE (TIME OF BORING)
. . JOB NAME/NUMBER
STANDARD PENETRATON TEST {_ ULABORATORY TEST LOCATION /N SEQ UOYAH\ 90067
| C3O  wosnren swens - PENETROMETER (Tons/sa. FT) BORING NUMBER MIW—10 ‘ BH—- Q l
NI IRt (a4 4oem) E DATE DRILLED __ $/28/50
~ ‘ ORILLING METHOD HSA
- & ASSOCIATES, INC. : LOCGGED BY M8
g T g CHECKED BY____ 85 -
- ‘a_g?%"f‘;‘:qs’”" ) ORAWN BY: SAR pace 9§ of 1



-~ WELL COMPLETION RECORD

z
GEOLOG-IOEPTH | LiTHOLOGIC DESCRIPTION - WELL COMPLETION DETAL
~ VENTED LOOGNG STEEL
Stat 1615 ok 8 <y 2 o PROTECTOR
St 1035 - Balz [d2 3 K
R ELEE CASING DATUK: 5£3.47
SO0| 6 |luz|#
GROUND SURFACE: §51.10 . _ s Fous g WetP HOLE
0 "TLAYEY SUT. 10 YR 3/2, VERY DARK GRAVISH o 1 o B CRGEE PR 0 —
h
- gg«g:k »;asr. ROOTLETS T0 2.6, 70% SILT, \\ \ | : :g VOLCLAY GROUT _
-— \ ‘\W 23 [ * ~§\SOOIUH BINTONITE e
\ PN .;.:\PELLETS
7 N\ HEES ST e s .
- \ l E:'::': e 010 SLOT PVC SCREEN -
S ST ey SOV G 75 RS/E SRS Y gl 2 [ s N 5 —
~} BROWN, MOTTLED 7.5 YR 7,0, UGHT CRAY, 1R -
_| oisT, weD. pLAST, FiRw S0% LAY, 30% ST, \1\_ S0 - 20 suea sw0 pack
20% GRAVEL %‘ 3 g
80— —SiiE 25 7 576, UGAT OLVE GROWN AND G = oss [ -
10 —] 25 /2 VERY DARK GRAVISH EROWY, SLIY, — [ oy B e O SUKP 10 —
NEATHERED, FRACTURED, GRAY CLAY LENSES AT e 1S [ - 378
-~ 10§ Y ] _
e BETTYS |
_| v REFUSAL AT 11.5" (SANDSTONE) NOTE: WELL INSTALLED IN STPARATE BOREHOLE _
APPROXIMATELY S FEET FROM LITHO-
15 — LOGICAL BOREHOLE. WELL BOREHOLE 15 —
: DRILLED T0 1040 FEZT.
20— 20 —
25— 25 —
30— 30 —
35 35 —
CNE CONTINUOUS AUGER SAMPLER -—-_-—mmmuameoraoamc)
JOB NAME/NUMBER Q_ S
<1 STANDARD PENETRATION TEST | LABORATORY TEST LOCATION N SEQUOYAH\ 90067
) worsures sawris 4 PENETROMETER (Tons/sq. FT.) BORING NUMBER M m_ 3 l ‘ BH 32 !
=g TABLE HdJRS)
- ST (e totms . DATE DRILLED 10/5/90
DRILLING METHOD HSA
ROBERTS /SCHORNICK " ORLLED BY ____ P/
& ASSOCIATES, INC.- LOCCED BY B
. BRSO W RORISOR - - CHECKED BY____ 85 .
umwwmsmu ORAWN BY: g pace_1 oF 1
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WELL COMPLETION RECORD

z )
GEOLOG.[DEPTH | yTHOLOGIC DESCRIPTION L8| e WELL COMPLETION DETAIL
(FEET) g 5 S w .
a1 5 LOCGKING STEEL
I ERERE PROTECTOR
cula fjaxf >
-g é é 3 g y CASING DATUM: 55105
Q nej:
0 CROUND SURFACE: 548.40 s WEEP HOLE 0 —
TOPSCI: SILTY LOAM 1[28
0.8 _3— N0V GLAYEY SLT. 5 R 5/4, REDOISH BROWN,| WL || g:ff;:&m -
Av;3 2 M\ P e s, VERY A e Ghsi W D] oo
= \SURND, 30% CLAY, 55% SAT ] 2] ey O ]
: | CRAVELLY SANDY SLT: 5 ¥R 4/4, REDDISH KR o B 7 PYC RISER ]
| S, !
= - B o 010 SLOT PVC SCREZY
VE-F GRAIN, AND-SUBRND, 60% SILT - 13 M EH —
S &7 {CA¥ 5 YR'6/6 T0 51, REDOISH YELLOW 10 ™ KX s 8 - 20 SIUCA SAND Pac S
—] GRAY, MOTILED, FiRM, NCIST TO WET, H-PLAST, 3t £ -
NON-STRAT. T0 SUGHTLY BLOCKY STRUCTURE P 1S -
7.‘ o ——
0. 7.1 SANDSTONE ENCCUNTERED
—~| AUGER REFUSAL 1° = -
10 = NOTE: WELL BSTALLED IV SCPARATE 10 —
. BOREHOLE APPROXMATELY § FEET -
FROM LTHOLOGIC BCREHOLE. WELL
— BOREHOLE ORILLED T0 7.1  FEET. -
15 — 15 —
20— 20 —
25— 25 —
30 — 30 —
- 35 — 35 —
=77 cmc cONTNUOUS AUGER SAMPLER T=T=" WATER TABLE (TIME OF BORING) .
: JOB NAME/NUMBER
[S<] STANDARD PENETRATON TEST L LABORATORY TEST LOCATION - / SEQ UOYAH\ 90067
[ waorstureen saupte 4 PENETROMETER (ToNS/SQ. FT) BORING NUMBER M¥-40 (BH-50)
T WATER TASLE (2¢ KOURS) Co
- .( ' : DATE DRILLED ___10/31/80
DRILLING METHOD HSA
ROBERTS/SCHORNICK ORILLED BY T
& ASSOCIATES, INC. LOGGED BY T8¢

RONMENTAL CONSULTANTS
R 700 .

CHECKED BY s

ROBINSON
%%9575072

DRAWN BY: - saf PACE 1 OF 1
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WELL COMPLETION RECORD
I -
LSS%.OG DEPTH UTHOLOGIC DESCRIPTION 3 g © WELL COMPLETION DETAIL o
(FEET) o< |9 L ' )
0 8 o 2| O ARl cast Gy
B R R R ik san | T
‘t‘:" a E ae| > neaom weoPROut wATE-TiHT | T
z 5 é % E 'z an—m 8 1/4° CasT ncn/rl.r; e-'
CROUND SURFACE: 550.25 S 010 |o ,Z 3 J—Y _/nusi sroTECTOR (WATER 34T} 40
a3 }Lﬁu‘-‘ O & -
- smsmuuocruumn. UGHT RBD, b o _
v\wmm 20% SR, 80% SAND, FNE-MED. J T IOC® ONCRETE PAD
CRAN ) CEMENT BENTOMITE _
mm%r‘m sa.:gsvs sth" QA% 25 }n /0, GRAY, \ GROUT wiX
—~ s BLE BACKFILL MAT,, 10% :
GRAVEL, 205 SAND, 30X SL, 40% CLAY 7 PYC RiSER 7
—] CRAVELLY LENSE 5.0-5.5, 1-2 CM NAX. SODAM BENTONITE -
5 TRACE GRAVEL 5.5-8.9", LOW PLASTICITY / ——— PELLETS 5
N 5\ B 010 SLOT PVC SCREDN N
80 —1SOV GAv. 25 W 5/0, GRAY, W1, SOFT, &N B2 ) -
—| suomy eLocky swuct. e pUAST. 302 \?\ﬁa‘ s - nmcaswo ek
SLT, 70% CLAY LA\ S 5% 2
10 TLAY: 10 YR 6/8, BROWNISH YELLOW, WOTTD, | oA T ES S - 10 —
—] FiRM, HIGH PLAST., MOTILUNG LIGHT GRAY AND \ 1078 |1 b -
BLACK \ 130 L - SunP
. ; 7-3/8° _
| N\ |-—-|
123 1 SARGSTONE: 7.5 VR 7/8, REDVISH YELLOW, VERY [SANOSTONE |-~ . JNS _
HARD, FINELY LAMINATED QUARTZ CEMENTATION 1
15 — NOTE:  WELL INSTALLED IN SEPARATE 15 —
BOREHOLE APPROXIMATELY § FEET
j : FROM LITHOLOGIC BOREHOLE. WBLL -
_ BCREHOLE DRILLED 70 1.5 FEET. |
20 — 20 —
25— 25 —
- -
30 — 30 —
7] 7
35 - 35 —
[Z="] cME CONTINUOUS AUGER SAMPLER T WATER TABLE (TME OF BORIN
: = meorsmma | oo NAME/NUMBER SEQUOYAH\ 90067
[5<"] STANDARD PENCTRATION TEST | LABORATORY TEST LOCATION
[C] uwoisrumsep saurie - PENETROMETER (TONS/SQ. FL) BORING NUMBER MF—42 cﬂﬁ-ﬁfl
ST WATER TARLE (26 HOURS, :
- ¢ ) ’ DATE ORILED ____ 180
DRILLING METHOD ~ HSA
ROBERTS /SCHORNICK ORILLED BY rs
- & ASSOCIATES, INC. h LOCGED BY e
R e SR Sauesa 1> CHECKED BY 81
R rea Ty B DRAWN BY: AR pace_ 1 of 3




4
GEOLOG. IDEPTH | LTHOLOGIC DESCRIPTION <3 PR WELL COMPLETION DETAIL
JUNIT JE |8
(FEET) 8 < pr w
Blo 2| 3 [em LOCKING STERL
Qs |YsSl < o PROTECTOR
t—_‘ ala [zl >
R R EIEE CASING DATUM: $30.98
€ | < P-4
. 20 Q nZy i q 3
0 CROUND SURFACE: 528.30 sl TNy WP HOLE 0
TOPSOL: N 1[0 41 It —
AN CONCRETE PAD
LO—1—SGV GaY: 7.5 W 7/6 10 5/8, REOOIH o |\ 1.00 CEMENT BENTONITE =
1 YELLOW TO STRONG BROWN, MOIST TO WET, FIRN, - " GROUT X -
25 J_M-H PLAST, 20% SLT, 80Z CLAY, MOTRLED \ | A 250 SOOI BENTOMITE
e A m;Zi DARK GRAVSH 8ROV, S ER! | B £ e _
& 4 MOIST TO WET, ROOTS N UPPER .4', SOFT, - ST~
~\Exsmy cooe. 3z s, Vet i G SANOSTORE i ::V:;;ﬁc -
RND., 70% SLT et PN e L5 J SCREEN
5 —] WEATHERED SANDSTONE: 2.5 YR 4/2, VERY HARD, B B s.42 Lol 8 - 70 SUCA SAND PACK § ——
5.5\ DENSE, WEAK RED FINES IN 5.0-5.5' SAWPLE A~ §iaE = = 35 gu BH P
~T\(SLL_FNE GRAIN_SAND) —_ 6.20 L. = - =]

| 10.57 !_Z:-'*/_"__I . _

- NOTE: WELL INSTALLED IN SEPARATE -
0o— BOREKOLE APPROXIMATELY S FEET 10 —
1 FROK UTHOLOGIC BOREHOLE. WELL
_ BOREHOLE DRALED 70 6.2 FEFT. _
15 — 15 —
_ , _
20— 20 —
25 — 25 ——

C

30 — 30 —
35 ' 35 —
CME CONTINUOUS AUGER SAMPLER T=C=7 WATER TABLE (ME OF BORING)
JOB NAME/NUMBER
=]  STANDARD PENETRATION TEST L. LASORATORY TEST LOCATION N ER_SEQUOYAH\ 90067
[  unoistumsed sawete 4 PENETROMETER (Tows/sa. FT.) BORING NUMBER MH—-48 cEH..QQ! ‘
- Mmhe (u.ms) : OATE ORILLED ___11/16/%0 -
’ DRILUNG METHOO HSA
ROBERTS/SCHORNICK .| oruuen ey Pl
" . & ASSOCIATES, INC. - LOCGED BY e -
GMROAEIAL ST CHECKED BY 8Js

HORMA, QSHOUA 73072 DRAWN BY: _SAR pace 1 of 1



o 1d

WeLL COMPLETION RECORD
. z
'SS?TLOG DEPTH | uUTHOLOGIC DESCRIPTION 28le WELL COMPLETION DETAIL
(FEET) ?, s S s
2| 3 [vemeo LOCKING STERL
c|o
8% |z |43 < o, PROTECTOR
culc |ax] >
=< | < |ZH],
Zz _J & | < e
20 G (B Z] 4
GROUND SURFACE: 539.16
003 CRAVELLY SAND: BAGKFILL ROAD MATERIAL v
0.9 CLAYEY SANDY SLE 7.5 1R 676, REDOISH 0k A5 1.00
YELLOW, SOFT, MOIST, FAINTLY LAMINATED, a \\
22—\ TRACE GRAVEL, 20% CLAY, 20% SAND, VERY AN
FINE GRAIN, RND-SUBRND., 60% SLT, LOW- 1 \_nzn_
- 1 |
SANDY SLTY CLAY: 7.5 YR 6/6, REDDISH YEL-
—4\ LOW, SOFT—FiRM, MOIST, THIN LANINATIONS, _ CEMENT BENTCNITE -]
MOTTLED WTH RED AND BLACK, 15% SAND, VER 713 CROUT MIX'
5 = |ANE-AINE GRIAN, RND-SUBRND., 40% SLT, 45% \ ] —
co—| \oar LGN 12 1/4" BORENCLE
SLIY GLAY: 7.5 YR 8/6, REODISH YELLOW, SOFT]  GH || ' .
I\ RRK, MOIST, M-PLAST., FAINT LAMINATIONS, \ *
MOTTLED WTH GRAY I
— \5.5-£.0", HIGHLY WEATHERED_SANDSTONE LEN: R L 2° PV RISER -
CLAT: 7.5 W 6/6 10 7/0, REDDISH YELLOW 10 (SCREW THREADED)
—] LGHT GRAY, UGIST, ifM, MOTRLED, HIGH PLAST. -
10’_5_ VEAWERED SHALE T35 W 30 0 6/6, VeRT | SRE | — S BJ 0
DARK GRAY TO REDDISH YELLOW, THINLY BEDOED, | ) 10 —
-] HARD, CRY-MOIST _ [ 8" LDAVC CONDUCTCR
128_4 ] _
~ SARDSTONE: WEATHERED 7.5 YR 470 10 4/4,  |sanostoxd -+ o 13.00 -
__| oA GRAY 10 DARK EROWN, VERY HARD, SIICA iy BN ez ggiuugs BENTCMITE
142~ ceusNTATION Er X 4 _
15 -—\ CONDUCTCR CASING: X S NER 15 —
SANDSTONE: 25 Y 671, .GRAY, HARD, CEVENTED wseo b b
] Wi SUCA, PNE CRAIN, WET MODERATELY HARD fig il ¢ BOREHOLE -
Yo | AT 17.0-20.0', AQUITARD CHARACTERISTICS b5t o SR
- i o mosoTees;en -
— ] T (scRew ReadeD) _
20 — St S 20 —
] 3 8 - 20 STICA SAW PAK
25 — S -3 25 —|
N S X SuMp
270 = : -
1D. 27.0° I 60° I
30 — 30 —
—L 35 - 35 —
. [="] cuE CONTNUOUS AUGER SANPUER T WATER TABLE (TME OF BORING) JOB NAME/NUMBER
[5<T]  STANDARD PENETRAMCN TEST L LABORATORY TEST LOCATION SEQUOYAR\ 90067
] usorstumee samie 4 PenETROMETER (TONS/SQ. FT) BORING NUMBER MF-504 CBH_ﬁa!
="  WATER TABLE {24 HOURS) ) :
- . DATE ORRLLED 11/16/90
DRILLING METHOD _AR ROTARY
ROBERTS /SCHORNICK ORLLED BY  POOL
& ASSOCIATES, INC. LOGGED BY &8
RO 00 . memscul'mn ' CHECKED BY -]
NORM - DRAWN BY: SAR PACE 1 OF 1




¢

WELL COMPLETION RECORD

r4
SE'%LOG- DEPTH | UTHOLOGIC DESCRIPTION 281 e WELL COMPLETION DETAIL
(FEET) 8<|9 "
glo |, 23 [wm LOCKNG STEEL
8al| =z |USIe o PROTECTOR
cule |ex
S 2 |2E] CASNG DATUM:  529.31
508 |5z 2
o GROUND SURFACE: 826 92 TTen Y 3T o] WEEP HOLE 0 —
: ToPscr: . N 1]3s N . 9
AL 0.7 1SN0V GAY. 7.5 YR /4, BROWN, WET-SAT. o W 100 CONCRETE PAD _
/= AT 1.5, SOFT, MED. PLAST, NON~STRAT, 30% ARV COUENT BENTENITE
= 20— SAND, VERY FINE-FINE GRAN, RND-SUBRXD, 7? TanS A T o sy -
QA ——— VOLCLAY GROUT
35} SUYTORE 75 ¥R 576, STRORG GROWN, i, \ 12 1/ BOREHOLE —
_J\ MOIST-#ET, MOTTLED, HIGH PLAST, TRACE SAND,{SANDSTONEf .+ .- - [NS ool p o= _
FINE GRAIN, 30% SILT, 60702 CLAY /| i 5 s covoucca
5 —— SHALEY SANDSTONE: Z5 Y 5/, WM SHALE 25 8.60 o K s ¢ 5 —
Y 5/4, GRAY AND UGHT QUVE BROWN, SCFT, %
—~] wost 0 vy, ANE GRAN 1= 600 LAd K -
; ] =5 7 PVC RISER
~{ conouctor cASNG SET AT 8.4° rae | fi (schew mReacen) -
] T 5 2] BOREHOLE -
10— 15 o—
— ﬁ{:‘; s 2°.010 SLOT PV SCREDN -
5 30 (SCREW THREADZD)
_ ' e .
W0~ SANSTONE: 7.5 TR 57, GAAY, DAY 10 SUGHTLY| SANDSTCRE[ -1+ 1] § SR8 - 0 SUCA SAD PAK
45 —] MOST, HARD, CEMENTED WITH SUCA, FE GRAN AT S i 15 —
- i = -
7 LR ¥ S50 123 ]
RO | g0 P IR 4 235 I - —
—— O~ SHALE: 25 ¥ 2/0, BLACK, Wil, WIGHLY ORGANIC|  SHALE f— — %
20— il R 20 —
I~ IS et
7 | 4 68 i :
- bzt Lo SUMP -
4t o
24 5 aw 7 o |
25— 25 —
S -
36 = 30 —
35 35 —
CME CONTINUOUS AUGER SAMPLER TS WATER TABLE (TIME OF BORING) \ -
= - JOB NAME/NUMBER SEQUOYAH\ 90067
<] sTANDARD PENETRATION TEST | LABORATORY TEST LOCATION
]  uwoisturse saume 4 PeNEROUETER (TONS/ST. FT.) BORING NUMBER MW —594 (BH-67)
I WATER TABLE (2¢ HOURS) .
- ¢ , . DATE DRILLED 12/3/50 & 12/5/50
ORILLING METHOO HSA & AR ROTARY
ROBERTS/SCHORNICK ORILED BY 7S & POOL
& ASSOCIATES, INC. : LOGGED BY P & a8
B - e CHECKED BY 8ss
fq 12072 ORAWN BY: SAR pPACE 1 OF %

213883



WELL COMPLETION RECORD

MOk, QRAOUA 73072

I . 4
JJ&?TLOG- OEPTH | (4THOLOGIC DESCRIPTICN -2 WELL COMPLETION CITALL
(FEET S<!9 w
210,23 [wm LOCKNG STEEL
8 A T 5 St < CAP FROTECTIC?
cwl|laijccx] >
zS| 2|28y \— [T ——casme canme s300s
S50 | © |wnZ| i : - .
o oD SuRFace: sa.42 FEet o Py VIR oS 0
SANDY GLAY: : —
_ < RN N concRzTE PaD a
3 SLTY CLAY: a \ N )
=1 Sa0SToNE: SANDSTORE| - .- . TS -
10 — CEVENT EENTONTE 10 —
- GROUT Mix
- 10° SOM 45 PVC -
_ CONDUCTCR CASING _
- [—— CEMENT EXNTONITE -
y GROUT 46X
2021-;— ' &' SCH 43 FVC 20—
T SRE SE | CONDUCTCR CASNG -
- n — — 27 SCH 40 SCREW 7
v - G THREAD PVC RISER -
v RS _ - -
- 30 — - 30 —
- - [ — PURE GOLD GROUT -
%5 T SHGSTONE SANDSTONE _ R _ i
40 — B 40 —
: 4025
a5 e 7T — -
50 — |- saso fll 50 —
1 ] 2nfil Pl s-nscaswoax
B Bl -1 [S— 010 5107 pPve scReew _
60 — — SR 60 —
630 _{onrsewae R — 3 Lot — sue |
| For COMPLETE UTHOLOGIC DESCRIPTION, SAMPLE |—5;5/£—| ~
| WIERVAL AND "N VALUE SEE BH-116 : -
I - SEQUOYAH FUELS '° |
"]  CuE CONTINUOUS AUGER SAMPLER T WATER TABLE {TME OF BORING,
= - ¢ ) JOB NAME/NUMBER 93092.11
<] STANDARD PINETRATON TEST L LABORATORY TEST LOCATION -
] wisTRee sapLe 4 POMCTROMETER (ToNS/SO. FT.) BORING NUMBER _ MW-59B (BH-116)
— wm m.;u: {24 HOURS) NR:  NO RECOVERY . DATE‘DR‘LLED T, 70/95. 3/23-24/95 .
DRILLING METHOO HSA/AR ROTARY
ROBERTS/SCHORNICK DRILLED BY v -
& ASSOCIATES, INC. LOGGED BY 18
R O N AL ST ANTs CHECKED BY 85 DRAWING NO. 9309211 Bo+

ORAWN BY: PAGE OF




WELL COMPLETION RECORD

GEOLOG. z :
Lt |PEPTH ] umHoLoGiC DESCRIPTION 28] o WELL COMPLETION DETAIL
. (FEET) S S w
- < 3 | v LOCKING STEEL
okl 2lysl 2 o PROTECTOR
¥a|zlagl > ;
L g é é 3§ Y 4 CASING DATUM:  537.15
CROUND SURFACE: S34.67 il kdind IR e : VEEP HOLE
Oy |_Topsox: fuL XA 1[5 X q 0—
| Suo¥ SLE: 75 VR 47 BROWK, SOFT WoisT worrs 100 [ W4 CONCRETE PAD B
NON-STRAT,, 30X SAND, VERY RNE CRAIN, RND., T :
204203 ST p [ —— VOLCLAY CROUT -
SLTY CLAY: 7.5 YR 7/8, REDDISH YELLOW, 2
32—} WOIST, SOFT, H-M PLAST. MOTRED, 30% SLT, — CEMENT BENTCMTE .
70% QLAY A GROUT AX
42~ SLIY SAND: 7.5 YR 3/0, VERY DARK BROWN, T R -
45 J\ BEL S0, 9% oL, 565 w0, VR - ) 12 1/4" BOREHCLE
5 SNE_CRAIN, RND—SUBRND. 5 —
-\ cey s'/‘«turov sg"r': 15 | s/Ts. REDOLSH ] L 2 pve RISTR
§.4 4| YELLOW, WET, SOFT, NON-STRAT, 10% CLAY, e -]
)\ 202 SA¥D, VERY FINE-FINE GRAN, RND-SUBRN W (SCREW THREACED) _
702 SLT, CRADES T0
183 SOV CLAY: 7.5 YR 6/6, REDDISH YELLOW, — 8° LD.AVC CONDUCTCR -
SOFT-FIRM, MOIST, MOTTLED, MN NODULES, NON 850 :
—H\STRAL, N-PLAST, TRACE SAND, VERY ANE- -
£ GRAI, 35% SLT, 65% CLAY o (] o o oy CCTONITE
10 =] | WEATHERED SANDSTONE: 7.5 YR 770, UGHT 0 Pioso 10 —
_ cr:‘w. DENSE, HARD, NON-COMPENTENT UNTL =
7| 'SANDSTONE: 25 YR /2, GRAVSH BROWN, BN 1218 £ fiip 6 BoROHOLE -
—} SHALY, SOFT, SUGHLTY MOIST, FINE GRAINED el S o _
15 —] 5 15 —
- B e 2°.010 SLOT PVC SCREEN _|
234 I 5 (SCREW THREAGER)
178 3 —SAROSTONE: 25 ¥ 5/0, CRAY, NODERATELY | SANDSTONE] -1~ s et -
. _ _| HARD, CEMENTED WTH SUCA, ANE CRANED - 2 %
&/ o Y8 ~ 20 SLICA SAND PACK
e 207 :-:. -'::. 20 —
280 ]
== 25 SHALE: 25 ¥ 2/0, .BLACK, FISSLE, SOFT, Wel, | SPAE | | 25
- HeHLY cROANIC iy _
-~ — T SUnp -]
280 -
_| 10 280 _
30 = 30 —
35 - 35 =]
(=] coue connnuouS AUGER SAMPLER T=_== WATER TABLE (TME OF BORING) :
- . JOB NAME/NUMBER SE' A H\
X3  stavocaao pENETRATION TEST L. UABORATORY TEST LOCATION / QUOY 90067
[ woisTurzen sanpie - PENETROMETER (TONS/SQ. FT.) BORING NUMBER MW -62A (BH-71)
“T/—  WATER TABLE (2¢ HORS) o
\ , - . } DATE ORILLED 121550
N DRILLING METHOD _AR ROTARY
= ROBERTS/SCHORNICK D e AL
& ASSOCIATES, INC. LOGCED BY 38
R O W RO T CHECKED 8Y 1]
AR, OMA _ 73072
S) J21-389% P, 1_0of 1

ORAWN 8Y: SAR



-

)

: WELL COMPLEIION RECORD

z
BEOLOG-10EPTH | L4THOLOGIC DESCRIPTION J8e WELL COMPLETION DETAIL
__|(FEET) o< | S
n o u
clo 2| 3 [em - LOCKING STEEL
Sl T (YS S oA PROTECTOR
cuof{a jax
:i) é R E %’ Yy \— CASING DATUM: $50.92
0 GROUND SURFACE: 549.88 bl it Il P aaTr P HRE o
GRAVELLY SANDY SLIY CLAY: § R 5/6, Y- ol VS 3 ot ]
—§ LOWSH RED, MOST, FiRM, NON-STRAT, HICH Q, oty I CONCRETE PAD _
PUAST, 15% GRAVEL, 3ui-3CN QIZ, 15X SAND, ; CEMENT BENTCMITE
- \g? ey COARSE CRAN, RXD-SUBANG, n 250 GROUT MiX -
, 50% ;
48_3—SAMV SLT: 5 TR 778, REDOISH YELLOW, SGFT, | WL % T PVC RSER ~
KON-STRAT,, GRADES TO SLIY CLAY BY 5.8, Thg| . / SOON BENTCNITE
=] 30X SAND, VERY RNE~ANE GRAN, RND-SUBRND, 50 ’é-—l’mﬂs ~
5 —f ST I s [ 5 —
83 sma.kr § YR 5/8, YELLOWISH RED, MOIST, [ LY 5.V B -,'_moaormsm-_v
i BENET ) bt S - 20 SUCA 7
FIRM, MED-HIGH PLAST, MOTRED, NON-STRAT, A O \ 200 LR 8 - 20 SUCA SAND PAcK
=7 \20% ST, 80% CLAY \ N 720§ FR suwp -
g0 CWAY: § ¥R 7/1 T0 678, UGHT GRAY To RED- Frey S8RRIE
O\ DisH YELLOW, MOIST, FiRM, MOTILED, HICH PLAS 3/ -
N T T e ]
10 — NO SAMPLES TAKEN FOR RSA 10 —
- NOTE: WELL INSTALLED M SEPARATE -
BOREHOLE APFROXMATELY § FEET
— FROM UTHCLOGC BCREHOLE. WELL -
BORCHOLE DRILED TO 89 Fest.
15 — 15 —
20— 20 *—
25 25 =il
30 — 30 —
35 35 —

* CME CONTINUOUS AUGER SAMPLER
STANDARD PENETRATION TEST
UNDISTURBED SAMPLE

WATER TABLE (24 HOURS)

TS WATER TABLE (TIME OF BORING)
L tABORATORY TEST LOCATION
+ PONEROMETER (Tows/sa. FT.)

JOB NAME/NUMBER SEQUOYAH\ 90067

BORING NUMBER

P

* ROBERTS/SCHORNICK

& ASSOCIATES, INC.

ENVIRONMENTAL CONSULTANTS
3700 'A.LRDBINSGI
OO‘IA 573072 .

DATE CRILLED Jha/e

DRILLING METHOD HSA

ORILLED BY S

LOGGED BY - 76

CHECKED BY 85

ORAWN BY: 1.

_SR - pace_1 of




WELL COMPLETION RECORD

o .
SSIOTLOG' OEPTH |  LiTHOLOGIC DESCRIPTION a2 le WELL COMPLETION DETAIL
(FEET) | o<|S w -
“Clol.2l3 em TOCKNG STEEL
axlz{ugl [ PROTECTOR
w n I ) S
\\//) cwnjo jax
S< | < =W, CASING DATUM:  528.30
: Z J | e j< z
carc. € =20 (L) nZ| o o
0 CROUND SURFACE: 535.88 ol S MEEP HOLE 0
& J._JOPSOL: ROOTS, SANDY AV 1 Bo 41 I'F T
] S o e w00 /] TN B e .
< . MOTTLED, FIRM, . L o
—\wx_m%/ : — couan sovTowTe _
SLTY CLAE: 2.5 YR 4/8 RED 10 7.5 1R 6 CROUT MIX
32— PINKISH WHITE, CRY-MOIST, DENSE, MOTILED, ——— VOLCLAY GROUT -
N\MED. PLAST., FIRM~HARD, 15% SLT, 85% CLAY /JSANDSTONE] . .
~—| “SANDSTONE: 4 12 1/4" BOREHOLE -
__| CONDUCTOR cASING : 5.00 8" LO.PVC CONTLCTCR
S "'m"mzaco'{ "‘—%‘mnswuzzs/'%vg:m SIE: S-S~ ' T v st S —
—| STONE T0 6.0°, CRAC SHALE , fene [T _
T wiEReEoceD SANDSTON AND SHALE R 35 ; (SCREW THREACED)
70— ngng/sot'ouz SULE ITRSE0ED, TS TR 70 [0SO ; -
- UGHT GRAY _
GRADING T0 7.5 YR 6/0, GRAY AT 10.0°, SOME 5——5’%'1”:%"’"‘““
-] swe -
FE XN, FRIAELE, HARD, DENSE, SOME INTER- 1 . _
10 —] BEDDED SHALE LENSES 10.00 k- ,2—0 BOREHOLE 10 —
_ nes B[ _
15 — ' 15 =
3L o 2010 SOT PVC SCREEN
] 1238 e 5351 (SCREW THREALED) -
- 343 Il 2 .
N - -
20— 5 555 20 —
- 2RI —— 8 - 20 SWICA SAND PACK
25 — 25 —
P11 I S : SuMP
T SAAE BUACK, FRABLE, 75 W 2/0, BLACK SAE | — -
- | —
i — 30 i
30 70, 00 30
35 - - 35 —
=" CuEt CONTINUOUS AUGER SAMPLER TS WATER TABLE (TBE OF BORING)
= - JOB NAME/NUMBER
<] stanoarD PENETRATON TEST L_ LABORATORY TEST LOCATION N SEQUOYAH\ 90067
[ uoistureen saupLe 4  PENETROMETER (ToNs/SQ. £T.) BORING NUMBER MF—894 CEH_Qﬁl
T/  WATER TAGLE (24 HOURS) . . o
\_: . OATE DRRLED asfs
puetry : DRILLING METHOD _ AR ROTARY
ROBERTS/SCHORNICK ORILLED BY POCL
"~ & ASSOCIATES, INC. - LOGGED BY we
EROMMENTAL CONSLTANTS _ CHECKED BY ess
NoRLyL, SAMOUA 73072 ORAWN EY: SAR pace 1 oF 1




("
>,

WELL LuMELC HUIN LUy
- ‘ z
CEOLOG-IOEPTH | LiTHOLOGIC DESCRIPTION 2810 WELL COMPLETION DETAi
(FEET) g < 9 u ’
- = <1 2 | wm LOOGNG STER
Q [LXIN
S&E| =z |43 = o PROTECTCR
vl ey > .
z é R E Bl y |\_(:_|/asxc DA 22871
CROUND SURFACS: 485.12 el Rl R T r Nﬁ? HOLE
0 SANDY SLi: 10YR3/2, VERY CARK GRANSH w1 T Tt BB 0 —
0.3_4 3RowWN, SOFT, ACOMLETS. MCIST, 705 SLL. ~ < ot B CONCRETE 34D
0% SAND : ENRE ' S 7]
—] "SANOY GLAYEY SLT: 7.5YR6/6, REDDISH YELLGH, AN 200 CEMENT DTN _
MOIST, CLAY NCCULES, SCFT, S5% ST, N 4 72078 CRCUT M
— 6% sawo, 18T CLAY AN . % |
. N\ - 4 .
- 4} & " Ve ASER -
M 72078
> eANE //-‘—sww SENTONTE >
- \ N soEd B4 peus -
20— STV SiND; 7.5V35/6, S ACNG EAOWL, WG TR Y AR 3 o8 8 ot -
70 4ET, 27T SAND, 2% SLI, ESCONES CLAYEY e s
SUIY AT 0.0, SO SAND, 25% QUAY, 253 X ) 3% mm i 7
- s e l : - =t BN _
A Xt i FI] I 3
10 — o) | . s 10 —
. [I T S o e 010 SLOT v €351
7 N 5% m B -
10— e o Y m 2
> SRALE: 2.572/0, ELACK, MOIST 10 Wel, SCF1, SHALE 9 Py I B ~ 20 SUCA $aN0 PACK =
-] FSS1E - o O e
— = o S -
15— | o 15—
I — |u ... 2% ]
. BS [ S0SToNG 257570, (U5/). GRAY, WCS7 10 [SWOSTONEf - -5 B e
) WET, MCOERATELY HARD, FINE GRAN 3 I 1985 F* o _ - ?
.' — : SR 2020 [ e — 2
29~ RE ] 20 — 5.
=] TOTaL CEPHH 20.5 -3/8° -
NOTE: CRCUNDWATER NOT C3SIRVED . ]
— 7 CuRING CRRLNG .
25— 23 —
30 — 3 —
i i
35 - 35 ]
] oue conmacus auct swmm T WATR BaE (Beorponne) | 0 e JNUMBER & .-
STANDARD PENETRATCN TEST L UABCRATCRY TEST LOCARON - SEQUOYAH/90067.08
‘T unosnmsed saes 4 POCROMETER (ToNS/SQ. FT) BORING NUMBER ~ MW-954 (BH—1054)
T/ WATER TAZLE (24 HOURS) KR: MO RECOVERY ‘ )
U - . d © . s KOT saxPeo . DATE CRILLED ____8/2¢/91
- ORILLING METHOO AR ROURY
' - ROBERTS/SCHORNICK A ORILED Y AYC P00
: & ASSOCIATES, INC. - LOGCED BY M8
%"2‘.%%’:.?&;‘"“ . CHECKED BY 85
{405} 3213893 3 - DRAWN BY: Pa 1 er 3



WELL CUMPLL ITUN RKEUUKUD
- -
EOLOG.[0EPT | 1y1HOLOGIC DESCRIPTION _8]o WELL COMPLETION DETAIL
(FEET) : 55| 3 w
21 3 [ wm LCOKING STERL
[y Q
. S|z lYUS| 2| e FROFECICR
N g4 ¢ |eg| 3 |
. = : CASNG DARM: 525.3%
S 53| & |5z 2 —
CRGUND SURFACE: 524.76 =
Y CAVEY SLE. 10YA#/2, DARK GRAYISH ERCWN, Ty ] [ ] 0 —
1.0 —)_SCF5. VCIST, LOOSE, RCORETS X CONCRETE 240 |
. GRAVELLY SLTY CAY: S3RE/5, YELOWSH sC ..:‘L.
~| RED i3 10YRS/4, YELOMSH SROWN, AT [ 4 ] _ R
15 70 45, UCST, LCW PUSICTY, £03 CEMENT EENTCNITE
~ oy, 20z s 0% v i GROUT Mix _
. - : Tg‘ -
5 — SANDSICNE: 25Y4/2, DARK GRAYSH ERCAN, | SANOSTCNE} 7 PYC MR z ]
VERY SLTY. SUGHILY VOIST, MCOERATELY : ca s
| HMARD, FNE GRANED, SLIGHILY CEVENTED 60 b 5 |
7287 .
- /7 SCOMM EENICMIE -
-25Y8/0 (NL/), DARK GRAY, AT 4.0, /—-pﬂ_ms
] kon-S1TY, CEMENTED W SLCA, VERY é _
FNE GRANED Lo L
10 — 07 | Bt 10 —
P::: ]
— -
15— T oo st s 35—
\_A 9SG 28v2/0, BUACK, VT, FESIE, S = S cemswax ]
T 3ty B SE
7 — [ o I -
- o ] - -
-] S Y .
25— |~ i 25 —
i ’ . 1 s .
T SANDSICHE LENSES A7 270 10 27.7 —_ il : =
7 —_ = u
— AP S35 B
30,7 el B i Suwp 30—
—| T 02T 0.5 | 7-3/8° l _
NOTE: GROUNDWATER NOT CBSZRVED N
- OURING DRILLING -
. -

35 SSm— - 35 —
(== . o conmmous avctr saurLen T = WATER TABLE (TWE CF BORING) .

’ JOB NAME/NUMBER SEQUOYAH/90067.08
<1 sraoaro rocirancn test L tascrarcry fEST (écance =
T3 uorsiurezo saume + PONETRCMETER (TONS/S0. F1) BORING NUMBER * MW —964 (BH-1064)

I/ . WATER TABLE (24 HOURS) NR: MO RECOVERY . :
\/ g KS: NOT SAUPLED DATE DRLLED ___ 9/24/91
DRILUNG METHOD AR ROTARY
ROBERTS/SCHORNICK ORILED BY AW POOL
. - & ASSOCIATES. INC. LOGCED BY EL:
o ""“;“70‘6‘2‘:%‘::’6«?&3" CHECKED BY____ 8J5
Wms 72 ORAWN BY: __80R PacE 1 o8 3

473.66



=

WELL COMPLETION RECORD

re
Si%OG DEPTH | || THOLOGIC DESCRIPTION LSt o WELL COMPLETION OETAIL
(FEET) 5<|S w
8 o Z| 3 | wm LOCKING STESL
ak | = jwull £ CAP PROTECTCR
w I - > \
R I B > . e
g ; R E |y TASNG Daibu: 25350
o —forouno surace: cos2 FeET 4=l |7l WEEP HOLE .
TV SAND: 3 0 —
v 163 19 _f—?-—s-‘“‘ﬁ — o oAt N concReTE £
- 27 =3 : SANDS it -
_T snaex savostone: SANDSTONE | —  — |
v e SAE |- — -
10 — - 10 —
- | ] [ —— CEMENT BENTON'TE -
GROUT wiX
20 — - 20 —
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LOCKING STEELCAP __~T— |

AND PROTECTIVE CASING 2.83 FEET PVC STICK UP

CEMENT PAD

GROUND SURFACE

CEMENT/BENTONITE GROUT

CENTRALIZERS

8.5-INCH NOMINAL
DIAMETER BOREHOLE

<

2-INCH NOMINAL DIAMETER 14.28 FEET WATER LEVEL 6/12/01
SCH 40 PVC CASING 14.9 FEET BOTTOM OF CEMENT/BENTONITE GROUT

BENTONITE CHIPS 14.9-18.9 FEET BENTONITE CHIP SEAL

18.9 FEET TOP OF FILTER PACK

21.22 FEET TOP OF SCREEN
CENTRALIZERS

FILTER PACK (10-20)

2-INCH NOMINAL DIAMETER
SCH 40 PVC SCREEN
WITH 0.020 INCH SLOTS

CENTRALIZERS

PVC THREADED END CAP 31.57 FEET BOTTOM OF SCREEN

32.4 FEET BOTTOM OF FILTER-PACK
32.4 FEET TOTAL
BOREHOLE DEPTH

NOTE:
NOT TO SCALE ,
ALL DEPTHS ARE BELOW GROUND SURFACE

_ Vi Date: JUNE 2001

o MI MW-1124 Project: 100734
St !H__ xmmmm LLER File: WC-MW




/F PROJECT: __SEQUOYAH FUELS PAGE___ 1 of __2
dm PROJECT NO: __100734 : DATE: __S5/17/01
U NORTHING: __1925386.3 EASTING: __2833765.8 GROUND ELEVATION: __4825
. _PETERSON : _HSAS CORl
BOF“NG NO. DRILLING COMPANY: __PETER DRILLING METHOD: __HSA SPLIT SPOON E
. Y s
BH329 (W"LA) DRILLER: _ TROY LUCAS LOGGED BY: __J. REED
>
(]
oertH | 8y | w Bl 8 : '
>
e |25|%[Es gé DESCRIPTION / NOTES
o u go
— 0 — BLIND DRILED -NO
R _ w226] © : RECOVERY.
o 2 v Ar s OV T, '
o SM - ML SILTY SAND TO SANDY SILT WITH SOME CLAY. SAND FINE GRAINED, INTERVAL YELLOW
= - 20l 18 15 .7 4 BROWN (10YR, 5/4), DRY, SUGHTLY COHESIVE TO LOOSE, CONTAINS LESS THAN 5 % COARSE SAND.
. 4y 4 OCCASIONAL ROOTS THROUGHOUT.
A /'7 e *.{ A SEE ABOVE, NO COARSE SAND, MOTTLED FE STAINING (BROWN YELLOW 10YR, &/8) PROMINENT.
— 5 — | |12%%6] 20 [/ ssr
A S P A
A > SRV
L ifS SEE ABOVE TO SUIGHTLY MOIST AT BOTTOM. VERY FEW ROOTS.
o - v |z 20 |4 R :
7/, /../_ ‘.?‘.4 )
= 8 ~—V p et o
\ ya ,t.,c.q " MUL/CL - CLAYEY SILT WITH 5-10 % VERY FINE AND LESS THAN 5 % COARSE, RND. SAND. INTERVAL
- o 2al20ls GRAY (10YR, 6/1) TO YELLOW BROWN (10YR, 5/8), DRY TO SUGHTLY MOIST, COHESIVE, PLASTIC,
1 U oy SOFT, PLATEY APPEARANCE, NO ROOTS.
o gt aliar SEE ABOVE.
3 - 13:50] 20 | /.2 £ /A
\‘.:} Ay A
— 12 o -
i GC-GM - CLAYEY SILTY GRAVEL WITH ABOUT 50-50 % FINE TO MED. ANGULAR TO RND. QTZ., INTERVAL
- - wwssl 18 [% L SUIGHTLY MOIST TO DRY, COHESIVE, PLASTIC, SOFT TO DENSE, GRAY (10YR, 6/1) TO YELLOW BROWN
72444 (10YR, §/8) (FE STAIN).
- 14 rAVAY.LP
A=Y s SEE ABOVE.
p— 1515? 14:02 1.7- o 4 oy :‘7. 2
S SHALE - BLACK (N1), SOFT, FISSILE, DRY, WEATHERED, TO YELLOW BROWN (10YR, 5/8, FE STAIN)
_ , ALONG PARTININGS.
) - = 14:09] 2.0 SEE ABOVE, HIGHLY WEATHERED TO YELLOW BROWN (10YR, 5/8) FROM 16.3-16.4' AND 17.3-17.35".
SHALE - HIGHLY WEATHERED, YELLOW BROWN (10YR, §/8), SOFT, DRY.
u =t 14161 2.0 .
— 20
SEE ABOVE, HARD AT BOTTOM, VERY SUIGHTLY MOIST AT 22.0,
- -] 14281 1.9
- a ——
asH faas SEE ABOVE. REFUSAL AT 23,
= 23 =t
SHALE - BLACK (N1), SOFT, FISSILE.
| — 25 —
- - 16:40110.0
\ )— 30 —
s o I i
SEE ABOVE.
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BORING LOG

C

V PROJECT: __SEQUOYAH FUELS . PAGE: 2 o 2
T PROJECTNO.: _ 100734 DATE: _5/17/01
_ NORTHING: __192596.3 EASTING: _ 2833765.8 GROUND ELEVATION: _ 4825
BORING NO DRILLING COMPANY: __PETERSON DRILLING METHOD: __HSA SPLIT SPOON -CORE
BH329 (mwnt A’ DRILLER: _ TROY LUCAS LOGGED BY: __E. MLLER
>
> E .
DEPTH 3
o ég ¢ e § DESCRIPTION / NOTES
b g S
@
| 30 —
= 31 onfe
484 SEE ABOVE.
- 3
SANDSTONE - MED. LIGHT GRAY (N4) WITH DARK GRAY (N7) MOTTLING. HARD, THIN, VERTICAL, WIDELY
- - SPACED FRACTURES, CALCITE CEMENTED. SHALE, BLACK (N1), SOFT, FISSLE, INTERBEDDED BETWEEN
as 33.6-34.1' AND 359'TO 37.0".
19:1§
48S
_ 08 |
— 40— .. SHALE - BLACK (N1), SOFT, FISSLE.
)j- 41 T
| i
45 —
50 —
| — §5 —t
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