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GROUNDWATER MONITORING PROGRAM

SEQUOYAH FUELS CORPORATION FACILITY

GORE, OKLAHOMA

1.0 INTRODUCTION

This document presents the recomnended groundwater monitoring program for the Sequoyah

Fuels Corporation (SFC) facility near Gore, Oklahoma (Figure 1). The program represents a

refinement over the Groundwater Monitoring Interim Measures WorIqlan (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;

* 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:

* 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 groundwater 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:

* 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 inforrnation 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 sampling 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 HIYDROGEOLOGY

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 development (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 I 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 I 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 northwesterly 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 I 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 I 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.

4.0 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.

* Boundary and background wells were kept to retain baseline measurements.
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* 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.

* 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,

respectively. 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 baseline 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-l through STA-l 1), are not included in the recommended

monitoring program due to inadequate data provided on the 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 MWl, 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
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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 summanzed in Table

4. As shown, a total of 147 wells are selected for monitoring, this includes: 58 Terrace zone

monitoring wells, 75 Shallow Bedrock wells, I 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:

* 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.
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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.

5.3 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.

7.0 REFERENCES

Sequoyah Fuels Corporation (SFC), 1993, "Groundwater Monitoring Interim Measures
Workplan", November 19, 1993.
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Table 1
Groundwater Monitoring Program

Terrace Groundwater System

Wells Direction/Site Location Screening Interval As (mg/1) U (ugl) N03 (mg/1) F (mg) Elim. Justification

MWOOI SE/Main Process Bldg. Terrace, I Shale 0.008-0.03 '5.0 1.3.1.7 1.0 Yes Similar or lower concentration as MWO03
located downgradient in close proximity.

MWO02 SE/Main Process Bldg. Terrace, I Shale 0.008-0.02 '5.0 1.o-1.4 ND Yes Similar concentration as MW003 located
downgradient in close proximity.

MWO03 S/Main Process Bldg. I Shale <0.00S.03 <5.0 <1.0 0.8-1.3 No

MWO04 SE/Main Process Bldg. Terrace, I Shale 0.0075 <5.0-5.5 <1.0 ND Yes Similar concentration as MWO03 located
approximately 125' away.

MWOO5 SE/Main Process Bldg. Terrace, I Shale <0.005 <5.0 <1.0 0.2 No Background well.

MW006 E/Main Process Bldg. Terrace, I Shale <0.005 <5.0 0.9-1.3 ND Yes Similar concentration as MWO05 & 7 located
approximately 100' from each.

MWO07 NE/Main Process Bldg. I Shale <0.005 <5.0 1.3-1.5 0.7 No Background welL

MWOOS E/Main Process Bldg. I Shale <0.005 <5.0 32-52 ND No

MWOo9 S/Main Process Bldg. Terrace, I Shale 0.009-0.28 <5.0-26.0 <1.0 0.5 Yes Similar concentration as MW032 located
approximately ISO' downgradient.

MWo1o SW/Main Process Bldg. Terrace, I Shale 0.05-O.15 7000-14000 3-16 1.4-3.7 No Indicator of extraction well effectiveness.

MWOI I SW/Main Process Bldg. Terrace, I Shale 0.01-0.02 <5.0 <1.0 ND Yes Similar or lower concentrations as MWO18
located approximately 25' away.

MWO12 NW/Main Process Bldg. 1 Shale <0.005 500-230 150-170 0.7-1.2 No

MW013 W/Main Process Bldg. I Shale 0.03-0.06 8-20 75-140 1.0 Yes Similar concentration as MWO1 2 located
approximately 125' away.

MWO14 NW/Main Process Bldg. Terrace, I Shale 0.006-.008 .1600-12000 30-50 1-13 No

MWOlS N/Main Process Bldg. Terrace, I Shale 0.02-0.04 <5.0 650-800 0.3-0.7 No

MWO16 N/Main Process Bldg. I Shale 0.02-0.12 <5.0 5.0-13.0 0.7-1.3 Yes Similar concentration as MWO17 located
lapproximately 90' away.

MWO17 N/Main Process Bldg. I Shale 0.08-0.16 6.5-7.0 1.4-2.0 ND No

MWO18 SW/Main Process Bldg. Terrace, I Shale 0.02-0.16 24-2750 18-31 0.9-2.6 No
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Table 1
Groundwater Monitoring Program

Terrace Groundwater System

4 .

(Continued)

Wells Direction/Site Location Screening Interval As (mg/I) U (ug/l) [ N03 (mg/1) F (mg/1) Elim. -- __-Justification

MW019 SW/Main Process Bldg. Terrace, I Shale <O.005-0.01 <5.0-12.5 <1.0-1.0 0.4-0.6 No

MWO20 E/Main Process Bldg. Terrace, I Shale 0.007-0.02 <5.0 <1.0 ND Yes Similar concentration as MW003
located in close proximity.

MW021 NE/Main Process Bldg. Terrace, I 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 M W OO7.
MW022 S/Main Process Bldg. Terrace, I Shale 0.009-0.17 <5.0-7.3 <1.0-1.5 0.8 Yes Similar concentration as MWOO3.

MW023 N/Main Process Bldg. I Shale 0.009-O.05 <5.0 <1.0-1.8 0.9-1.2 No

MW024 W/Solvent Extraction Bldg. I Shale <0.005-0.034 <5.0-47.0 466-605 ND No

MW025 N/Solvent Extraction Bldg. I Shale <0.005 9330-57700 572-628 0.6-1.1 No

MW026 S/Solvent Extraction Bldg. I Shale <0.005 <5.0 <1.0-1.1 ND No

MW027 E/Solvent Extraction Bldg. I Shale <0.005 <5.0-5.3 23-30 0.5-0.8 Yes Area is adequately monitored by MWO2S and
MWO12. Both wells are located approximately
90, away.

MW028 S/Main Process Bldg. Terrace, I 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.

MWO30 NW/Decorative Pond Terrace 0.02-0.05 <5.0 <1.0 <1.0 No

MWO31 NW/Decorative Pond Terrace, 1 Shale <0.005 <5.0 <1.0 ND No i

MW032 NE/Decorative Pond Terrace, I Shale 0.07-0.16 <5.0 <1.0 ND No

MW035 N/ Pond I 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 0.3-0.4 No

on Pond Spoils
MW037 NW/Pond I Spoils Terrace 0.008 ND ND ND No Limited data. Periodically dry.
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Table 1
Groundwater Monitoring Program

Terrace Groundwater System
(Continued)

Wells | Direction/Site Location Screening nterval Asmg Uug N03mg As (mg/UFNmmg) Elim.
.~~~~i . g _____ _ 7

MW038 W/Pond I Spoils Terrace cO.005-0.02 <5.0 <1-2 0.3-0.8 Yes Periodically dry. Similar concentration as

IMW039 located approximately 501 away.
MW039 N/Clarifier A and Terrace <0.005 <5.0 1.0-7.0 0.5-1.3 No

W/Pond I Spoils I

MWO40 N/Clarifier IA Terrace 0.10-0.63 <5.0 1420-1440 10-17 No

MWO41 W/Pond 2 Terrace ND ND ND ND Yes No data. Periodically dry.

MWO42 SlSouth Yellowcake Terace 1.7-7.7 <5.0-5.9 03-4.0 3-11 No

MW043 (1) S/Outfall 001 2 Shale 0.2-0.5 <5.0 <1.0-2.4 0.8-1.1 No

MW045 NE/Pond 2 Terrace 0.007 ND 1.0 ND No Limited data. Perfodically dry.

MW046 N/Pond 2 1 Sandstone, 2 Shale ND ND ND ND No

MW047 NW/Pond 2 Terrace 0.017 <5.0 <1.0 0.2 No

MW048 (1) W/Pond 2 2 Sandstone ND <5.0 2.5 ND No

MW049 (1) S/Fluoride Basin #2 Terrace, 2 Shale <0.005-0.1 <5.0 <1.0 ND No

MWOO (1) * N/Fluoride Basin #2 Terrace, 2 Shale <0.005 <5.0 1.1 ND No

MWO51 (1) W/Pond 2 Terrace, 2 Sandstone 0.063 <5.0 433 1.2 No

MWO52 (1) W/Fluoride Basin #2 Terrace, 2 Shale, ND ND ND ND No Periodically dry.

2 Sandstone
MWO53 S/Emergency Basin Terrace, 1 Shale <0.005 12-53 1.5-3.6 1.2 No

MWO54 W/Pond 1 Spoils Pile Terrace, I Shale 0.09-0.22 <5.0-7.4 575-754 0.7-0.9 No

MWOS5 N/Clarifler 4A Terrace, I Shale 0.05-0.08 <5.0 115-202 0.4 No

MW056 (1) NW/Incident Sod 2 Shale ND ND ND ND Yes No data. Periodically dry.

Storage Area
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Table 1

Groundwater Monitoring Program
Terrace Groundwater System

(Continued)

Wells j Direction/Site Location Screening Intervalj As (mg/i)j U (ugh1) N03 (mg/I) F (mgfl) Elim. Justification
_ _ ~ ~ _ __ -

MW057 SW/Pond 2 Terrace <0.005 <.O <1.0 03 No

MW058 (1) S/Pond 2 Terrace, 2 Shale ND ND ND ND No Periodically dry.

MW062 (1) S/Fluoride Basin #1 Terrace, 2 Sandstone 0.02-0.04 <5.0 ND 0.5 No

MW063 (1) S/Lime Neutralization 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

MW065 S/Fluoride Clarifier Basin Terrace 0.1-0.2 <5.0 <1.0-1.7 0.6-0.8 No

MW066 S/Yellowcake Storage 1 Shale 0.02-0.12 <5.0 1.2-2.4 ND No

._ _ _ _ _ _ P ad I__ 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _

MW067 NW/Solid Waste Termce <0.005 <5.0 1.2-1.7 13 No

Burialt2 I

MWO68 NE/Solid Waste Terrace ND 42.2 0.7 ND No

Burial #2 .
MW069 N/Interim Storage Cell Terrace <0.005 <5.0 <1.0 ND Yes Similar concentration as MW068 located

.__________________ .__________ __________ approximately 190'away.
MWO70 NE/DUF4 Bldg. Terrace, I Shale <0.005 ND 1.3-2.4 ND Yes Background is adequately monitored by

MW072 located approximately 190' away.

MW072 E/DUFj Bldg. Terrace, 1 Shale <0.005-0.006 <5.0 <1.0-2.4 0.7 No Background welL

MW073 E/OG&E Yard I Shale <0.005 ND 2.2-3.1 ND Yes Background is adequately monitored by
I' MW072 located in close proximity.

MW074 (1) E/Lime Neutralization Area 2 Sandstone 0.007-0.011 5.3 1.3 0.8 Yes Similar concentration as MW063 located

________ _______ _______ _______ ________ ______ ____ ___ _____ _ _______approxim ately I100' away. Periodically dry.

MW075 S/Incinerator Terrace, 1 Shale <0.005-037 <5.0 3.2-33 ND No

MW076 Yellowcake Strg. Pad Terraee, 1 Shale <0.005 10.0-11.6 1.0-1.5 ND No

MW077 NW/DUF 4 Bldg. Terrace, 1 Sandstone <0.005 <5.0 <1.0-0.4 ND No

MWO78 SE/Solid Waste Terrace 0.011-0.013 7.0-16.0 <1.0-0.9 ND No

._______ Burial #2 _ _
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Table 1

Groundwater Monitoring Program
Terrace Groundwater System

(Continued)

Wells [ Direction/SiteLocation ScreeningInterval As(mg/I) U(ugl) N03 F (mg/i) Justification

MWO79 UFs Cylinder Pad Terrace, Shale <0.005-0.126 8-13 <1.0 1.1-1.6 No

MW080 W/DUF4 Bldg. Terrace, I 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

MW083 SE/DUF4 Bldg. Terrace, I Shale <0.005 <5.0 <1.0 ND Yes Background is adequately monitored by

MW072.

MWO84 SW/Misc. digestion on I Shale <0.005 7-17 <1.0 1.1 No.

Yellowcake Pad

MW085 SW/Main Process Bldg. I Shale <0.005 <.0-9.2 <1.0 ND Yes Similar concentration as MWO 19 located in

on Yellowcake Pad close proximity.

MW086 NElCooling Tower Terrace, I Shale <0.005-0.01 <5.0 <1.0-11.4 0.4-0.8 Yes Similar concentration as MWO79.

MWO87 SE/Solid Waste Terrace 0.05-.1 <5.0-20.3 <1.0 0.7 No
Burial #2

MW097 W/Pond 2 at Property Line Terrace ND <5.0 <1.0 0.2 No Boundary well.

MW102 S/Clarifier 2A I Shale <0.005-0.006 7.0-9.0 <1.0-1.7 0.6-1.1 No

MW103 W/Clarlfier 3A Terrace ND <5.0 287-453 ND No

2301A NW/Emergency Basin I Shale, I Sandstone <0.53-0.04 <5.0-33.5 <1.0-1.6 0.4 Yes Similar concentration as MWO87 located
approximately 160' away.

2302A SW/Emergency Basin Terrace <0.005-0.008 <5.0 <1.0-1.2 <0.2-03 No

mg/l - milligram per liter.
ug/l - microgram per liter.
Elim. - Eliminated
ND - No data available.
DUF4 - 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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Table 2

Groundwater Monitoring Program
Shallow Groundwater System

Wells Direction/Site Location Screening Interval As (mg/I) U (ugIl) N03 (mg/1) F (mg/1) Elim. Justification

MWO02A SE/Main Process Bldg. I Sandstone, 2 Shale, <0.005 <5.0-8.2 1.5-2.0 ND Yes Similar concentration as MWO05A located
2 Sandstone, 3 Shale approximately 110' away. Screened in similar formation.

MWO03A S/Main Process Bldg. I Sandstone, 2 Shale, -O.005-0.02 <5.0 2.2 ND No
2 Sandstone, 3 Shale

MWO04A SE/Main Process Bldg. I Sandstone, 2 Shale, <0.005.0.1 <5.0 1.5-2.0 ND Yes Similar concentration as MWO03A. Screened in
2 Sandstone, 3 Shale similar formation.

MWOOSA SE/Main Process Bldg. I Sandstone, 2 Shale, <0.005 <5.0 1.1-1.8 0.5 No Background Well.
2 Sandstone, 3 Shale

MWO06A E/Main Process Bldg. I Sandstone, 2 Shale, <0.005 <5.0 <1.0-3.0 ND Yes Similar concentrtion as MWO05A & 7A located
2 Sandstone, 3 Shale appmximately 100' from ench.

MWO07A NE/Main Process Bldg. 2 Shale, 2 Sandstone, <0.005 <5.0 2.6 0.8 No lackground well.
__ __ __ _ __ __ __ 3 Shale _ _

MWOO8A E/Maln Process Bldg. I Sandstone, 2 Shale, <0.005 <5.0 33-4.0 0.6 No
2 Sandstone, 3 Shale

MWO09A S/Main Process Bldg. 2 Shale, 2 Sandstone, 0.1-0.13 <5.0 2.5 0.6 Yes Similar concentration as MWO03A.
3 Shale

MWOIOA SW/Main Process Bldg. I Sandstone, 2 Shale, <0.005-0.02 <5.0 34 0.6 No Indicator of recovery well efforts.
2 Sandstone, 3 Shale

MWOI IA SW/Main Process Bldg. I 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.

MWO12A NW/Main Process Bldg. I Sandstone, 2 Shale, <0.005-0.03 11500-21200 83-144 0.4 No
2 Sandstone, 3 Shale I

MWO13A (1) W/Maln Process Bldg. 1 Shale, I Sandstone, 0.02-0.18 20-35 -30 0.5-1.3 No*2 Shale,
MWO14A NW/Main Process Bldg. 2 Shale, 2 Sandstone, <0.005-0.016 95-7360 24-84 0.6-2.2 No

3 Shalel
MWO16A N/Main Process Bldg. I Sandstone, 2 Shale, '0.005.0.02 <5.0-36.5 3-6 j ND Yes Similar concentration as MWOI7A located

2 Sandstone, 3 Shale I |approximately 90' away. Screened in similar formation.
MW017A N/Main Process Bldg. 2 Shale, 2 Sandstone, <0.005 <5.0-30 1.2 i ND No I

3 Shale _ i l -

MWO18A SW/Main Process Bldg. 2 Shale, 2 Sandstone, 0.01-0.13 <5.0 4-5 0.5 No Indicator of recovery well efforts.
3 Shale l l l 4

MWO19A SW/Main Process Bldg. 2 Shale, 2 Sandstone, <0.005 <5.0 <1.0-1.4 ND Yes Similar concentration as MWOIOA. Screened in
3 Shale I I 1 Isimilar formation.

MWO20A E/Main Process Bldg. I Sandstone, 2 Shale, <0.005 <5.0 2.0-2.5 ND Yes Similar concentration as MWO05A located
2 Sandstone, 3 Shale approximately 125'away. Screened in similar formation.

MWO21A NE/Main Process Bldg. I Sandstone, 2 Shale, <0.005 <5.0 1.8-2.6 ND No
2 Sandstone, 3 Shale l l l I

MWO22A S/Main Process Bldg. I Sandstone, 2 Shale, <0.005-0.03 <5.0 2-6 ND Yes Similar concentration as MW03A. Screened in
2 Sandstone, 3 Shale l l l |similar formation.

MW024A (1) W/Solvent Extraction Bldg. I Shale, I Sandstone, <0.005-0.05 43-1950 255-346 ND N
2 Shale, 2 Sandstone _ _ i I
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Table 2

Groundwater Monitoring Program
Shallow Groundwater System

Wells Direction/Site Location Screening Interval As (mg/I) U(ug/l) NU (mg/I) F (mgtl) Elim. Justification

MWO25A N/Solvent Extraction Bldg. 2 Shale, 2 Sandstone <0.0054-.01 930-1582 247-312 0.4 No

MWO26A S/Solvent Extraction Bldg. 2 Shale, 2 Sandstone 0.006-0.05 12-1S 9-100 ND Yes Solvent Extraction bldg. is adequately monitored by
MW024A and MW025A.

MWO27A (1) E/Solvent Extraction Bldg. I Shale, I Sandstone, <0.005 11-33 72-112 0.3 Yes Area adequately monitored by MWO25A and 012A.
2 Shale, 2 Sandstone Both wells arc locatcd approximately 90' away.

Completed across terrace and shallow systems.
MW02SA S/Main Process Bldg. 2 Shale, 2 Sandstone, 0.01-0.2 <5.0 4-5 0.6 Yes Similar concent_tion as MWOI8A located

3 Shale approximately 90' away. Screened in similar formation.
MWO30A NW/Decorative Pond 2 Shale, 2 Sandstone, 0.03-0.11 <5.0 2.4-2.8 ND Yes Similar concentration as MWO32A located

3 Shale approximately 110' away.
MWO3iA NW/Decorative Pond I Sandstone, 2 Shale, 0.03-0.11 <5.0 1.9-2.4 ND No

2 Sandstone, 3 Shale
MWO32A NE/Decorative Pond I Sandstone, 2 Shale, 0.03-0.14 <5.0 2.6-2.8 ND No

2 Sandstone, 3 Shale _

MWO35A N/ Pond I Spoils 2 Sandstone, 3 Shale 0.006-0.062 <5.0-14.0 22-389 ND No
3 Sandstone _

MWO36A W/Sanitary Lagoon 2 Shale, 2 Sandstone <0.005 <5.0 30.0-32.5 ND No
on Pond I Spoils

MWO37A NW/Pond I Spoils 4 Shale, 4 Sandstone <0.005 <5.0 50-70 ND No

MWO38A W/Pond I 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.

MWO39A N/Cbarifler A and 3 Sandstone, 4 Shale <0.005 <5.0 60-70 ND No
W/Pond I Spoils

MWO40A N/Clarifier IA 2 Shale, 2 Sandstone <0.005-0.009 <5.0 100-110 ND No

MWO41A W/Pond 2 2 Sandstone, 3 Sandstone, <0.005 <5.0 <1.0-2.0 ND Yes Periodically dry. Similarconcentration as MWOSIA
4 Shale 'located 190' away.

MWO42A 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 concentrtion as 2303A.

MWO46A N/Pond 2 3 Shale, 3 Sandstone 0.06-03 <5.0 810-1680 ND No

MWO47A NW/Pond 2 2 Shale, 2 Sandstone 0.02-0.08 21.8 44-163 0.3 No
3 Sandstone

MWO48A W/Pond 2 3 Shale, 3 Sandstone <0.005 ND ND ND Yes Periodically dry. Insufficient data.

MWO49A S/Fluoride Basin #2 2 Sandstone, 3 Sandstone, <0.005 <5.0-7.1 20-31 ND No
4 Shale I
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Table 2
Groundwater Monitoring Program

Shallow Groundwater System

Wells Direction/Site Location Screening Interval As (mg/i) U (ugli) N03 (mg/1) F (mg/l) Elim. Justification

MWO50A N/Fluoride Basin #2 3 Sandstone <0.005-0.02 485-800 20-21 <1.0 No

MWOSIA W/Pond 2 3 Shale, 3 Sandstone 0.2-0.6 <5.0-8.2 1530-2100 <1.0 No

MWO52A W/Fluoride Basin #2 2 Sandstone,3 Shale, <0.005 <5.0 <1.0 ND No
3 Sandstone, 4 Shale__ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

MWO53A S/Emergency Basin I Sandstone, 2 Shale, cO.005 <5.0 48-95 0.3-0.5 No
2 Sandstone

MWO57A SW/ Pond 2 2 Sandstone, 3 Sandstone, <0.005 5.8-6.2 2690-3480 3.4-3.5 No
4 Shalet_ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

MWO5BA S/Pond 2 2 Sandstone, 3 Sandstone, 1.1-2.5 <5.0-7.5 2860-4330 2.4-2.6 No
4 Shale ______________________

MWOS9A SW/Pond 2 2 Sandstone, 3 Sandstone, 1.6-2.7 <5.0 1620-2890 2.6-3.2 No
4 Shale__ _ _ ___ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

MWO60A SE/Pond 2 3 Shale, 3 Sandstone, <0.005-0.22 <5.0 98-135 0.4-0.6 No
4 Shale

MWO61A 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

MWO62A S/Fluoride Basin #1 2 Sandstone, 3 Sandstone, 0.05-0.3 <5.0 <1.0 051.0 No
4 Shale I____ _________________________

MWO63A S/Lime Neutralization Area 3 Sandstone, 4 Shale c0.005 <5.0 <1.0 0.4-0.6 No

MWO64A E/Fluoride Basin 11 2 Sandstone, 3 Shale, 1.2-3.5 <5.0 5-11 0.6-12.0 No
3 Sandstone, 4 Shale _

MWO65A S/Fluoride Clarifier Basin 2 Sandstone, 3 Sandstone, 0.78-1.02 <5.0 1.4-4.8 1.2-1.9 No
4 Shale I________________________

M7W066A (1) S/Ytllowcake Storage Pad I Shale, I Sandstone, 0.02-0.08 <5.0 2.0-3.0 ND No
2 Shale__________________________________

MWO67A NW/Solid Waste 2 Shale, 2 Sandstone <0.005 15-27 <1.0 1.2 No
Burial #2 3 Shale

MW068A NE/Solid Waste 2 Shale, 2 Sandstone 0.005-0.01 <5.04.7 <1.0 ND No 
Burial #2 _____________________

MWO69A N/Interim Storage Cell 2 Shale, 2 Sandstone <0.005 <5.0-5.5 < 0 ND Yes Similar concentration as MWO68A located
_ apprximatel 190'away._Screenedinsimilarformation.

MWO70A NEtDUF4 Bldg. 2 Sandstone, 3 Shale, <0.005 <5.0 2.4-4.6 ND Yes Backgrund adequately monitored by
3 Sandstone _ MWO72A located approximately 190' away.

MWO71A 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 __ _

MWO72A (1) E/DUF4 Bldg. 1 Shale, I Sandstone, <0.005 <5.0 <1.0-2.2 0.4 No Background well.
2 Shale ____ ________________________

MW073A E/OG&E Yard 2 Shale, 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

.lup.,.wnhimas MWflUPNS .66
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Table 2

Groundwater Monitoring Program

Shallow Groundwater System

Wells Direction/Site Location Screening Interval |As(mg/I) U(ug/l) N03 (mg/1) F (mg/1) Elim. justification

MWO75A S/Incinerator 2 Shale, 2 Sandstone, <0.005 <5.0 22-46 ND No
3 S h ale _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

MWO76A (1) Yelloweake Strg. Pad I Shale, I Sandstone, <0.005 <5.0-41.0 <1.0-15.0 ND No
2 Shale

MWO77A NW/DUF4 Bldg. 2 Shale, 2 Sandstone, <0.005 <5.0 <1.0 ND No
3 Sandstone, 4 Shale

MWO78A SE/Solid Waste I Sandstone, 2 Shale, <0.005-0.006 7.6-25.0 <1.0 ND No
Burial #2 2 Sandstone, 3 Shale

MWO79A UF4 Cylinder Pad 2 Shale, 2 Sandstone, <0.005 <5.0 2.6-3.6 ND No
3 Sandstone, 4 Shale

MWO80A W/DUF 4 Bldg. 2 Shale, 2 Sandstone, <0.005 <5.0 1.3-1.8 ND Yes Similar or lower concentration as MWO79A located
3 Sandstone, 4 Shale in close proximity. Screened in similar formation.

MWOS1A N/DUF4 Bldg. 2 Shale, 2 Sandstone, <0.005 27-36 <1.0 ND No
3 Sandstone, 4 Shale

MW082A E/Pond 2 2 Shale, 2 Sandstone, <0.053-0.11 <5.0-22.0 112-502 0.4-0.6 No
3 Shale

MWO83A SE(DUF4 Bldg. 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/Mise. digestion 2 Shale <0.005 <5.0 <1.0 0.3 No
Yellowcake Pad _

MWO85A SW/Main Process Bldg. 2 Shale <0.005-0.12 <5.0 1.0-1.6 ND Yes Similar concentration as MWO66A.
on Yellowcake Pad

MWO86A NE/Cooling Tower 2 Shale, 3 Shale <0.005-0.006 194-270 44-79 0.3 Yes Similar or lower concentration as MW012A.

MWO87A SE/Solid Waste 3 Sandstone, 4 Shale <0.005-0.08 12-54 <1.0-2.3 0.4 No
llurial #2

MWOSSA N/Fluoride Basin #2 2 Shale, 2 Sandstone, <0.005-.005 <5.0-17.0 <1.0.1.0 ND No
3 Sandstone I_ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _

MWO89A NW/Fluoride Basin #2 3 Sandstone <0.005 <5.0 0.5-2.1 0.4-0.6 No

MWO91A N/Stormwater Res 3 Shie, 3 Sandstone, <0.005-0.009 <5.0 <1.0 ND No
4 Shale

MWO92A S/Pond 2 3 Shale, 3 Sandstone, <0.005 <5.0-46 2.0-68.0 <0.2-0.4 No
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 4 S h a le I_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

MWO93A SW/Pond 2 3 Sandstone, 4 Shale <0.005-0.006 <5.0 7.5-49.0 ND No

MW094A (1) N/Pond 2 at Property Line 4 Shale, 4 Sandstone, <0.005 <5.0 8-2 0.5 No Boundary well.
S Shale

MWO95A SW/Port Rd. at Property Terrace, 4 Shale, O.005-0.065 <5.0 9-507 <0.2-0.3 No Boundary well.
Line of Port Road 4 Sandstone I I

M,w,mWUIllffiAS Isn�nuhp4.es



C
- - - -.

(
Table 2

Groundwater Monitoring Program
Shallow Groundwater System

Wells | Direction/Sit. Location Screening Interval As (mg/l) U (ugl) | N03 (mg/1) F (mg/1) Eli Justification

MWO96A N/Utility Line at Property 3 Sandstone, 4 Shale c0.005 <5.0 3.3-6.0 ND No

MWO97A W/Pond 2 at Property Line 3 Sandstone, 4 Shale 40.005 <5.0 <1.0 ND No Boundary well.

MWO99A 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 c5.0 <1.0 0.4-0.5 No
____ ____ ____ ____ ____ 4 Shale_ _ _ _ _ _

MWI02A S/Clarifier 2A I Sandstone, 2 Shale, <0.005-0.154 c5.0 2.4-3.6 0.6 No
2 Sandstone, 3 Sandstone,
4 Shale _ _ _ _ _ _ _ _ _

MW103A W/Clarlfler3A 2 Shale, 2 Sandstone, c0.053-0.114 <5.0 340-453 ND No
____________ ._______________________ 3 Sandstone, 4 Shale

2301B NW/Emergency Basin 3 Shale, 3 Sandstone 40.005-0.062 <5.0-88 0.7-7.0 0.4-0.5 No

2302B SW/Emergency Basin 2 Shale, 2 Sandstone c0.005-0.006 c5.0-5.0 45-74 0.3-0.5 No

2303A N/Clarifier 4A 2 Sandstone, 3 Shale, <0.005 8.2-24.0 61-114 0.3-1.2 No
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 0.2-0.4 No

Fertilizer Pond Area .

2341 W/Pond 5 Sandstone Interbed, 4 Shale 0.0054.023 <5.0-5.4 200-1420 0.2-0.4 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 W/Pond 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 0.2-0.4 No
Fertilizer Pond Area Sandstone Interbed

2345 S/Pond 5 Sandstone Interbed, 4 Shale 0.005 <5.0 <1.0-1.3 4.20.4 No

Fertilizer Pond Area 
2346 SW/Pond 6 Sandstone Interbed, 4 Shale, 0.005 53-8.6 92-360 0.2-0.3 No

Fertilizer Pond Area Sandstone Interbed
2347 (1) E/Pond 6 1 Shale, I Sandstone, 2 Shale 0.005-0.213 <5.0 8-30 0.2-0.5 Yes Area monitored by 2350. Completed across Terace

Fertilizer Pond Area and Shallow ground water zones.
2348 NW/Pond 3E Sandstone Interbed, 4 Shale, 0.018-.025 <5.0 1190-3740 0.3-4.5 No

Fertilizer Pond Area Sandstone Interbed I.
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Table 2

C
Groundwater Monitoring Program

Shallow Groundwater System

Wells Direction/Site Location Screening nterval _ As (mg/l) U(ug/) 03 (mg/I) Elim Justification

2349 NW/Pond 4 Sandstone Interbed, 4 Shale, 0.005 <5.0 107.399 0.2-1.1 No
Fertilizer Pond Area Sandstone Interbed . .

2350 E/Pond 4 2 Sandstone, 3 Shale 0.005 c5.0 <1.0-2.3 0.3-0.5 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 0.2-0.4 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 5 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 Constnuction.
Fertilizer Pond Area

FrP-2B S/Pond 3W 3 Sandstone, 4 Shale ND <5.0 <1 0-14 0.6-0.9 Yes Area monitored by MW104B.
Fertilizer Pond Area

- - - _-

mg/i - milligram per liter.
ug/ - microgram per liter.
Elim. - Eliminate
ND - No data available.
DUF4 - 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

Groundwater Monitoring Program
Deep Groundwater System

mg/i - milligram per liter.
ug/l - microgram per liter.
Elim. - Eliminate
DUF4 - Depleted Uranium Tetrafluoride.
ND - No data available.
Bold type Indicates wells Included In the ground water monitoring program.
(1) Well MWO9OA reclassified as Deep Groundwater System Well MWO9OB based on geology of screened interval.

nuuy,MmTI�TUU IWfl�ttIt ftp len

(.

Wells Direction/Site Location Screening Interval As (mg/I) U (ug/l) N03 (mg/I) F (mg/I) Elim. Justification

MWO07B3 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.

MWO12B NW/Main Process Bldg. 5 Shale 0.011-0.015 15-20 10.5 2.0 No

MW50B N/Fluoride Basin #2 5 Shale <0.005 <5.0 <1.0-1.7 2.0-2.3 No

MW059B SW/Pond 2 5 Shale 0.019-0.035 8-29 <1.0-3.8 2.2-2.6 No

MWO62B S/Fluoride Basin #1 5 Shale <0.005 <5.0 <1.0-1.1 0.9-1.4 No

MWO72D E/DUF4 Bldg. 5 Shale <0.005 <5.0 <1.0-1.2 0.9-2.4 No Background well.

MW09OB (1) NW/Pond 5 4 Sandstone, S Shale <0.005-0.007 <5.0-5.1 <1.0-1.1 2.0 2.i No_
Fertilizer Pond Area

MW098B W/Pond 2 at Property Line 5 Shale <0.005 <5.0 <1.0-1.7 ND No Boundary well.

MIWOOB W/Fluoride Basin #2 4 Sandstone,5 Shale <0.005 <5.0 <1.0-1.1 ND No

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

MWIOSB W/Pond 5 5 Shale <0.005 <5.0 <1.0-1.2 0.9-2.1 No
Fertilizer Pond Area l
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Groundwater Monitoring Program

Monitoring Wells and Constituents for Analysis

Well 1 Constituents
Identification | for Analysis

l|errae:l i

MWO03 U, N03, As, F
MWOO5' 1 U, N03, As, F

MW007 ' U, N03, As, F
MWO08 N03
MWO1O U, N03, As, F
MWO12 U, N03, 
.MWO14 U, N03, F

ll MW015 N03
MWO17 As
MW018 U, N03,As,F
MWO19 U, N03, As
MW023 F
MW024 U, N03, F
MWO25 U, N03, As,F
|| MW026 1 U, N03
MWO30 U, N03, As
MWO31 U, N03
MW032 As
MW035 U, N03, As
MW036 U, N03, As, F
MW037 U, N03, As
MW039 U, N03, As, F
MWO4 0 U, N03, As, F
MW042 U, N03, As, F
MW043 U, N03, As, F
MW045 U, N03, F
MW046 U, N03, F
MW047 U, N03, F

Well Constituents
Identification for Analysis

MW048 U,N03
MW049 U, N03,As
MW050 ;U, N03,As
MW051 U, N03, As, F
MW052 U, N03
MWO53 U, NO3
MW054 U, N03, As, F
MW055 U, N03, As, F
MW057 U, N03, F
MW058 U, N03, As
MW062 U, As, F
MW063 U, As, F
MW064 U, As, F
MW065 U, N03, As, F
MW066 U, N03, As
MW067 U, N03
MW068 U,_______NO3______

MW072 N03, As, F
MW075 U, N03, As
MW076 U, NO3
MW 077 ________________

MW078 U, N03
MW079 U, N03, F
MW082 U, N03, As
MW084 U, N03, As
MW087 U, N03, As
MW097 U, N03, As
MW102 U, N03, As
MW103 U, N03
2302A U, NO3, As
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Groundwater Monitoring Program

Monitoring Wells and Constituents for Analysis

Well Constituents
Identification for Analysis

Shallow.BedrockWells:
MWO03A U, N03, As

MWOO5A... U, N03, As, F

MW007A . U, N03, As, F
MWOO8A N03
MWOIOA U, N03,As,F
MWO12A U, N03, As
MWO13A U, N03, As
MWO14A U, N03,F
MW017A U
MWO18A U, N03, As
MWO21A N03
MWO24A U, N03, As
MWO25A U, N03, As, F

MWO31A U, N03, As
MWO32A N03,As
MWO35A. U, N03, As
MWO36A U, N03
MW037A U, N03
MWO39A U, N03
MWO40A U, N03
MWO42A U, N03, As, F
MWO46A U, N03, As
MWO47A U, N03, As, F
MW049A U, N03
MWOSOA U, N03, As, F
MWOS1A U, N03, As, F
MWO52A U, N03

_ , ,.uw _qM12SfhtIfII

Well Constituents
Identification for Analysis

MWO53A U, N03, F

MWO57A U, N03, As, F

MWO58A U, N03, As, F

MWO59A U, N03, As, F
MWO60A U, N03, As, F
MWO61A U, N03, As, F
MWO62A U, N03, As, F
MWO63A U, N03, As, F
MW064A U, N03, As, F
MWO65A U, N03, As, F
MWO66A U, N03, As
MWO67A U, N03, As, F
MWO68A U, N03, As
MWO71A U, N03

MWO72A ' U, N03, As, F
MW075A U, N03

MWO76A U, N03
MWO77A U
MWO78A U, N03
MWO79A U, N03
MWO81A U
MWO82A U, N03, As
MWO84A U, N03, As
MWO87A U, N03, As
MWO88A U, N03
MWO89A U, N03
MW091A U, N03, As
MWO92A U, N03, As

C . .C
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Groundwater Monitoring Program

Monitoring Wells and Constituents for Analysis

Well Constituents
Identification for Analysis

Shzio Bedrock Wells (romc)

MWO93A U, N03,As
MWO94A U, N03, As
MW095A U, N03, As
MW096A U, N03
MWO97A U, N03, As

MWO99A U, N03
MW1O1A U, N03, As
MW102A U, N03, As
MW103A U, N03, As
2301B U, N03, As
2302B U, N03, As

2303A U, N03, As

2340A N03,As
2341 N03, As
2344 N03,As

2345 N03, As

2346 N03,As
2348 N03,As
2349 N03,As
2350 N03,As

Well Constituents
Identification for Analysis

L)geep Bedrk Wels

MWOO7B U, N03, As, F
MWO12B U, N03, As
MWO50B U, N03, As
MWO59B U, N03, As
MWO62B U, N03, As, F

MWO72B() U, N03, As

MW9OB U,N03
MWO98B U, N03, As
MWIOOB U, N03, As
MW1O4B U, N03, As
MWOSB U, N03, As

&ecommended Wells:

Proposed MW1 N03, As
Proposed MW2 N03, As
Proposed MW3 N03, As

Notes-,
All listed wells will be monitored annually.

(1) Background Wells

gAwEu,va�tttJMT3t3 UflhIWU his S 'I I
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Cross-Sections of Primary Groundwater Zones
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Well Completion Diagrams



WELL COMPLEllON RECORD
1 7

GEOLOG.DEPTH UOLOGIC DESCRIPTION
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WELL COMPLEIION RECORD

UTHOLOGIC DESCRIPION

CRUD SURFACE: 570.20
C:sYEY SANDY SL. 10 1R 4/2. DARK GRA1S
0ROHW. ROOTt£TS, CRAWL. 652 SILT. 20% CLAY.
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20' SLT
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WELL COMPLETION RECORD

GEOLOG. DEPTH LITHOLOGIC DESCRIP ICN

1.5
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WELL COMPLETION RECORD

UTHOLOGIC DESCRIPTION
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WELL COMPLETION RECORD

UTHOLOGIC DESCRIPTION
I �-�- 1.
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WELL COMPLE11ON RECORD
TT N 7 7 1 7

GEOLOG|IDEP1H UTHOLOGIC DESCRIPTION
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WELL COMPLETION RECORD

UTHOLOGIC DESCRIPTION
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WELL COMPLETION DETAIL
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- SP

WAu.-1iai CAST
RON Na-OLQ

va4

1.5

278

&78

8.25

10.78
11.50

NOTE ELL INSTALLED N SEPARATE
BOREHOLE APPROOMATELY FEET
FROl UDiHLOOC BOREHOLE Wa!-
BOREHOLE UED 0 11.5 EE

- - - - - - A. - I .A J

-- rE WATALE M I E OF BORN

L LABORATOR TEST LOCATO

+ Pocom (TosNS/S. L)

ROBERTS/SCHORNICK
. ASSOCIA1ES, INC.

E
ffi
Ia

10

15-

20

25

30 -

35 -

JOB NAME/NUMBER SEQUOYAH\ 90067

BORING NUMBER MW-42 BR-54)

DAlE ORED 11,%G0
DRillNG EMTO MA
DRILED BY PS
LOGCD BY TPC
CHECKED BY ex
DRAN BY: sARl PACE IOf 1

GEOLOG.
JNIT

DEPTH

(FEET)

u}

5 -

10

12.5'

15-~

20

25

30

r

VIwRONl!METAL MISULTAN7S
3700 v. tOSON

law%,4nM0MCe 9 7572

n-

0. [.
_ _ _ k ,

... . _ _ ... _ , _ _ _ . _ I . I _ I

S , m.se

_~~~~- ---- _ -

AYIULI:

I

W f ii i

- -

r e.':_0"

'. _

3/ l



WELL COMPLETION RECORD

UTHOLOGIC DESCRIPTION

GROUND SURFACE: 52a30
f1- -
u1

1.0-

.5 -
3.4

i.5

10-

20-

25

30-

'UPS"-!

STY C.AY 7.5 YR 7/6 TO 5/8 ROD
MLOW TO SONG MON. MOIST TO WEt FIRM
h-N PiARI 2 SLt 60i AY MOTILED
SANDY SIL 10 Y2 4/2. DARK GRAYISH BROW.
MOIST TO WET, ROOTS IN UPPER .. SOFT,
UR 0Z) 3ST SMD, MEY NE ,
wRiH tO% S RT /

WAIHRED SANDSTONLE .5 4/2. VRY HARD
DENSE. FAK RED FIbES IN 2.0-i5' SAMPLE

\rSLt F.NE N SAN))
T.D. 5?

.35-
I i OUE CON71NUOUS AUCER SAMPLER

CI STANDARO PENIRAIION EST

= UND=URS8D SAMPLE

z0
F

cn 0

aM a
(no

_ <

CH-aC

W.

SANDSTONE

DiAI

a,
0
-J

0
0

r-r-T-

0- a
2 >
o-cz

N

- WAM TAft. OME OF 8ORINC)

L WZoRArORi TEST LOCAlICf

+ PUCROER (TOIS/SML FT.)

_ 7D WAIE TAM (4 HMRS)

ROBERTS/SCHORNCK

4.0

-5

z
a

WELL COMPLETION DETAIL

VRIEED CLOM SEEL
CAP tPROTECTOR

18 CASiN DATUM: 530.96

- 1 .tt WEP HOLE

1.00

2.50
2.74
3.44

5.42

6.20

'CONiElE PAD
CENT UENTa4IIE
C RouT mix
sool BENE
PElES

- r PVC ISER
-. 010 SLOT P1 SCREm
- -20 SUCA SAND PA 5 -
-SUMP

�/I.

NOTE. IELL ISULEi IN SEPARAE
EOROt APPROXfAlELY FEET
FROM UHOLOGIC BORHOLE ISL
BOREHOLE ORltED TO 6.2 ET.

10 -

15

20

25-

30 -

JOB NAME/NUMBER SEQUOYAH\

- 35 -

90067

BORING NUMBER MW-48 (H-59)

OA1E DRI.LED __11
DRLLNG MEDO WA
ORLED BY PS

LOGG0 By 1PC
CHECKED BY eS
0RA1"N BY: .iR PAC£ I af I

GEOLOG. IDEPTH
JNIT (FEET)

& ASSOIATES, INC.
* DIOUSNTAL CONStXLTM3700 W.RGOr

NOAJA(._,L4g4IIA73O72

- w

* * \ a.

_ ._ I * * # | * gu-o

-

n_-I

. 5



W .- L C P T . . R O

WELL OMPLE-nON RECORD

UTHOLOGIC DESCRIPTION

r I

IGROWND SURFACE 59.16

0.9-

2

5 -
60-

9.5
10 -

12.8

14.2-

15 -

20-

25-

30

z
0

<'n o
'a 'n

0
0

(00)

- 4 4.
GRAELLY S4D BACKFILL ROAD MAERIAL
CLAKY SANDY SLE 73 YR 6/6, REAM
YLOW, SOFT. MOIST, FAINLY LAMINATED.
IRACE CRAVEL 20% CLAY. 20% SAND. ERY

R4ND-SUBRND. 60% SLT. LOW-

SADY SiLTY CLAY 7.3 YR /6. RDSH i-\tLOW, SOfTM. MOIST. IHN LAA1IONS,
OiTLVED WIH RED AND LACK. 15% SAND, WER

fIC-FiN O CRIAN RD-SURND., 40% SILT.

SY CLAY.' 7.5 R 6/6. REDSH YELOW. SFT
FlR. MOIST. M-PLAST. FAINT LNAN
MOT-LD WIH CRAY
5-6.0`. HLY EAR SANDSTOE LES

CLAY. 7.5 YR 6/6 TO 7/0. REDDiSH YELLOW TO
U>T GRAY. UOIST. f4. UOTTL. HGH PLAST.

FEAh-ERED SHALE 7.5 YR /0 6/6. WRY
DARK GRAY T0 REDSH )UElOW R NtY BDOED,
HARD, CRY-MOIST

SANDSTONL AHERE 7.5 YR 4/0 TO 4/4.
DARK GRAY TO DARK BROWN, ERY HARD. SIUCA
CLJENTAON

\ CChWCTCR CASIN. J
SANDSTONE: 2.5 Y / .CRAY. HAR. CEMENTED
X-Ta SUCA, OE GRAIN. 1WET MODERAlEY HARD
AT 17.0-20.0. ATARD QAACIERSrICS

T.D. 27.0'

..35 
CUE coNnuous AUGER SPWLR

STARDARO PENEIAN lEST

W4t0s1RIMD SAMP

.ML
a

oi

SHALE

SANDSTO.V

iAMITNL

.j
w<
-3 >
0. a:
2 je< zU) -

Ix
NR

T

T

5

T

LS

7
7

a a �8, -.

=- WA1ER TAME(MM Cl maiNa)

L LABORATORY lEST OCA71N

+ PENERoIETEt (To)s/sO. Fr)

_- WAER TBTA (24 HOWS)

ROBERTS/SCHORNJCK
& ASSOCIATES, INC.
ENURONIIETAL cOLTiJfl

*WW3700 W t. N~
KCRUA)4.qKL.Ai4OuA73072

Lu
-J

z
S

14.2C

WELL COMPLETION DETAIL

14.7

15.81

25.2
25.9

27.0

I

0
2

0

541.54

0-

5-

5 (NCRE PAD

.VOLCAY RO

i

SODUM D n1

1/4 ORE

-2' P RER
(SCREW 7hiREAuDED)

SODN ETC:ITE

Palm~~~~~I

10-
CNLjCTCR

15 -

-6 DORDEE

- 2.010 SLOT PVC SCRN
(SCRE TiREADED)

20 -

-8 - 20 SICA SA.0 PACK

- MUP 25 -

30-4

35 -

JOB NAME/NUMBER SEOUOYAX DO067

BORING NUMBER MW-50A (H-58)

DATE DRUED 1h690
DRLLING ME
ORILLED BY

LOOGED my
(HECKED l
DRAWN Y:

1lHOD AIR ROTARY

S4C I

SAR pACE 1 OFl 

DEPTH
(FEET)

GEOLOG.
UNIT

V7I7.0O
Vn.o

CEKJ

-

_ __ I . i

_ _ . . _ _ . _. a \ 

._ __ . _
_ _

simez^^r- .�. . T

> 4n I se_ snarn

-

.i

a

l

.|
E

I

4

10

LoOIUN S1EL
/PROTECOR

_~CASNC DAlt:

>4WEEP HLE

I

OUT

V14cT

3;CLv

I

u zb 0:- f

l o.@6s- 4w

l .¢-n.e S
, _ 

b 
I6.0 "

I

vEh[ED 
CAP



WELL COMPLElON RECORD

UTHOLOGIC DESCRIPTION

-4 -- 4

U - - - - t

. -U

2.0-

5 -

10 -

V'9.0.

15-

19.0-

20-

2Z4

25-

30-

LK ' . -

CRWWD SRFACE 526 92

6
( F

<
Cn 0

C 0
-
, 0

TOPsCl.
S&J4Y ClAY 7.5 YR 4/4. ROWN. ET-SAT.
AT 1S, SOFT, iED. PL O-SATN. 301
SKND, MRY F IE AN. N-SLR. 70

\CLAY 
SILTY CLAY' 7.5 YR 3/6. STRONG BRO1N. fiRM.
UCIST-iET MOTtLED, HGH PtAST, IRACE SAND

\FNE GRAIN. 301 SILT, 60-701 CLAY

Si;ALEY SANDSTONE 2.5 Y s/1. VN SHALE 5
Y 5/46 CRY AND UGHT EW BROWN. SCFT.
MOW5 TO WET, FNE CRAIN

CNUCTOR CASNO SET AT &4'

CH

SANDSTONE

TTT1

C.
-0-

,
0

B ~-
a.cm ;

2

~~~~~~ - Ip - -

NS

T

T

14-4 -- -- -- .t f--.-4--I-
SAI4U1ONLE 7.5.Y R/1. ICAT. DRT TO 5UlH LI
MCIST HARD, CEJNED V1TH SUCA. FINE N

4 - -- -

SHAL 5 Y 2/0. LAC. WU. HIQGY CRGAIC

tU. 24

[= ) 01E CNrNOUS AUGE SAM

STAHoARD PENETRAro ES

E=J UNOISTUED SAMPE

_ AER TABU ( HS

I 4-

--- r lER TAB le E f orNc)

L LABORARY lEST WCAm0

+ PecRomE (TONS/SO. fr.)

ROBERTS/SCHORNICK
& ASSOGATES, INC. -

6--

T

T

- C

21
a

4.'

5.40

WELL COMPLETION DETAIL

CA :MtECTR

w _ > CASC DAM 529. 31

1 > -lEEPW HOLE

:.. GONREIPAD

12 1/4 ScREHOL
8r LO.PVC CCNVC'CR

72 : . (S:- 2' rvc AISER
7.2t8. ...- SBTPUO

.- F .-. 6r EOR40L

.010 SLOT PVC SCRE_
(SCREW t1HREAOD)

8- 20 SA SAD PACx

21.68

22.40 ,_ - U0

0 -

5 -

10 -

15

20

255

30-

35 -

JOB NAME/NUMBER SEQUOYA9\90067

BORING NUMBER Mf-59A (BH-67)

DAE DRI _

ODIWNC ME00
cLED BY
LoGGED BY
CHECKED BY
ORAWN EY.

123/90 & 12/5o

HSU & AIR ROTARY
PSI POOL
TPCw; a _

en
tAR PAc£ I r I

3EOLOG.I DEPTH
JNIIT I (F.FFT,

4R0UUERTsAL OGSULTAN
-700 WT 0 RO8INSG

NMU%rj*MA 7302

<AT F . -. * & e ffi. __ |

won r w _ w_

A

I

I

_ _

110
I 3



GEOLOG.
UNIT

OEPTH

(FEET)
-4t

V 7.0

-

0 SANDY CLAY:

7 4. _ 
17.

10 -

20 -
21.0

30 -

36.5

40-

47.5.

50 -

60

StTY CAY: ct
SANDSTONE SANDSTONE

HiALL

5ANUSILNL

SHALE

r 10 TOTAL DEPTH 63.0 FEE

- WNTVA A'N' VAL

70 - AE SAYPL
CU CHN1IJOU AUGERt SAMPLER

STANDARD PENETRA1ON TEST

= txsfrsED SAMPLE

- IWAIR TABL£ (24 HOURS)

'T

GIC DESCRW?1N. SAMPLE
iUE SEE 6H-116

SND510NL

4 4-

4 1-

. . .

- WATER TABLE (TME O BORING)

L LABORATORY IEST LOCAlCO

+ PETIROtCEQ TONHS/O. FT)

Mt NO RECOWRY

ROBERTS/SCHORNICK
& ASSOCATES, INC.

WELL COMPLETION RECORD

LITHOLOGIC DESCRIPTION

GROUND SURFACE- 527.42 FEET

i-y-y7r

V1

a
LiJ

z
0

:

En
-J
I

0

:C
0
-j

0~

-j
t <

< z

-j

1z
4

WELL COMPLETION r_TAIL

��41ED LOcKIdC rEEl.
%TNTED LOCKIN SLM

C AS G C sPROTECTZ:

CASING CAT'Jlk 3C.5

I

402

52.
52S

io 1

13 ,

NCONCRETE PAD

CEYENT E-NTONTE
GROUT 8:X

10' SCH * PVC
CCNDUCTCR CASiNG

CEENT EENTONITE
GROUT YX

C SDI 40 PVC
CCNDUCTCR CASING

-r S 4 sREW
THREAD PVC ISER

-PURE GOLD GROUT

0-

10-

20-

30-

1 40

50

- B - 20 SCA SAND PACK

- .010 SLOT PVC SCREEN

60-

- SUMP

SEQUOYAH FUELS
JOR NAMF/NUMBER .O.naP I

70-

BORING NUMBER J -59B (1-116)

DATE ORILUo 2/9/95. 3/23-24/95

DRIwNG ETHoD tlSA/AR ROtARY

DRiLIED BY LUN

LOGGED BY Mt

CHECKED BY eS DRAYnNG NO. 3092.11 o

CRAYN BY' = L PACE I F I

-I i - 4-4l---. . .

DNEWONUD4TAL CONSULTANTS
3700 . ROINStN

NORUM 9SOpJ7,3
7
2

-�:[ Ifite NOl--

. _-

E- n

I

.-, 

CL

-

1 5-5/ 

4



30

35-

tD. 2.'

C CCN11NU0US AUGE SAMPLERt

STA.DAR PNCiRADON rST

UWOSTURBED SAMPLE

WELL COMPLETION RECORD
T T TTTT

GEOLOG.1 DEPTH
JNIT I (fPFT

'w:a 2.

cJ

2.0-

5

12-

4.2
4.5

6.4

7.8 -

10-

15-

17.8.

20

UTHOLOGIC DESCRIPION

CRCUND SURFACE 534.67
I TOPSCl fILL

SANDY SIL 7.5 YR 4/4. ROWN. SOFT. MOSL.
IRON-STRAT, SAND WRY FNE RAIN, NO.
o0 SLT

SLTY CLAY 7.5 1 7/8 R0S 'UW.
MOIST. SOFT H-M PLAST. MOTD. 301 SILT.

\70% CLAY
SILTY SANO 7.5 YR 3/0. WRY DARK BRON.
IET. SOF-T 451 5tT. 55% SAND, WRY FINE-

\FINE CRAIN, RND-SUBRND.
C CAY SANDY 51: 7.5 YR 6/8. REI
htW Y WET. SOFT. WNON-SRAT, 101 CLAY.
201 SAND. WRY FNENE RAIN. RNO-SU9RN
71 7% SIlT.RADES TO
SLIY CAT 7.5WY 6/6. REDDISH OW
SOFT-W MOIST, MOTTD. MN NO S NON
|SlRAT M-PAST., RACE SAND. WRY FINE-
flE RXN. 35 SILT. 65% CLAY

I WEAHERED 5ANDSTONE- 7.5 W 7/0. UH
GRY. DENSE. HARD. KON-COMPOENT UNL

CODUCTOR CASINC 10.0'
SANDSTONE: 2.5 R S/2 RAr1SH RO1N,
SiALY, SOFT. SUGILlY MOIST, TINE RAINED

SANDSTONE 2.5 Y 3/0. GRAY MODERATELY
BAR CENIED ITH SLCA. FINE CRINED

SIAWE 2.3 T 2/0, BLACK F15SILE. 5OFt, WET.
IGHLY CRCANIC

0
J F

<
(n o
a ll
w n

D 

ML

CH-CL

Su

-51-

0 
0
-j

a-

GE

ps 

En 

I 2

T
SCH-CL 4 

.!F .S0E - - _N_

SANDSTONE

SIAIIE

- WAIER TABLE (lME OF BORIC)

L LAoRAIORi lEST oCAON

+ PDIEIROMflER (TONS/34 PT.)

2-i-

T

ai

'Ii

IJ

tC

I

WELL COMPLETION DETAIL

02 

.26.58
27.30:
2&OD

m3m IOOONC SD
CAP /PtOTECTOR

C ASN~CAC ATUL 537.i5

,,i,' 

I

CONCRETE PAD

- VLCLAY CROUT

- ciD4r ueaae9rs
GROUT UX

-12 1/4' BORENCL

0-

5-
2' PVC RISER
(SCREW TREED)

- t LD.Pvc CONDUCTR

SMOIU BENTONI1E
-PEET5

10-

- r BEe

- 15-
- .010 SLOT PVC EEN-

(SCREW AED)

- - 20 SA SD PACK

20-

25-

-SUMP

30-

35-

JOB NAME/NUMBER SEQUOYAJ\ 90067

BORING NUMBER MW-62A (BH-71)

AE DRLLE
DRING ME
DR E By

LOOE BY
CHECKED '
ORAWN qY:

D _
moo

12A1I/0
AIR ROTARY

POOL

SAR PAO 1 O I

ZT.I .

_ WAlER TAU (24 HOWS)

ROBERTS/SCHORNICK
& ASSOCIATES, INC.
ENgONUENAL CCt4SUTAN1S

3700 S ROBINSOt
N~t HOMOMA 3072

- 4bs} 21-38n

_ . _ , . , . . _
11

I- -

-3 �. . - - - - __ - .- - --- --- - --- -- - .

4'. 7,VEP ROLE
I

pi
I
I

-.. Lu

S _r



WELL COMPLE IION RECORD

UTHOLOGIC DESCRJPTION

- I � I

GRON SURfACE: 549.88
GRAVELLY SlDY SLTY CLAY 5 R 5/6. YEL-
LU5 RED. MOST FM. NOt-SiRAT., HCH
PUS 15X CRAVEL 3M-3CM QT, 15% SAD
VERY FNE-VERY COARSE "RAN, RND-SUBANC,
20S SILT, 50% CLAY

z
0

o <
(n o

a S:
U

t 1 J(f
2 5

CH

0.
-

0~

C,

SNDY SL 5 YR 7/REDI Mt.W SOT. M L
XN-SMRAT. CRADES TO SILTY CLAY BY i. 
30% SAD. VERY FlNE-FR ORAM. RND-SJBRND, I. .
702 SILT I ItLL

SILTY CLAY 5 YR 5/a, ELLOWISH RED. MOIST.
MR4 NED-4OGH PLST, MOTT. NN-S1ATj

\20 SIL CLAY
CLAY' 5 YR 7/I TO 8/. UGT CRAY TO RED-

\ 1"14 YOI MOST, MUi. OTD, HCH PLAS
Ut LO,

NO SAMPLES TAEJ4 FOR RSA

35-I
CME CONT1tOMu AUcER SAMPLER

SANDAR PDJEIRAION ST

W4DISURBD SAMPLE

WATER TABLE (24 NWS)

CH

7-
IL z
*S 

I

MR

-y

-=- WAER TABLE (ME OF ORC)

L LAORAToRY EST LocAlio

+ PEETRc.4ETER (S/S. Fr.)

- ROBERTS/SCHORNICK
& ASSOCIATES, INC.

- OWIRONUITAL CULTAM
3700 V4 RtosIn

NORMDiylOjtA. 72

73

1zI

WELL COMPLETION DETAIL

P -
CP

LOUN STU
1-17PROIECOR

150C DA 550.S2

BO HOLEI F

CEMENT ETCNITf

250 C~~~ROUT MIX

-r PC sA

t.50 .i . pe JU

:ROM _ _C01 SROT P SE
BORE:OL _RD O - 20 SIS PAC

NOTE WMl INSTALLED N SEPARArE
BOREHOILE APRRONaYATEY 5 f;T

UTHC U OCIC SEOLE ikU
EOLOE RLID MTO tT.

10-

5-

25-

30-

_-1-~.~~~ 1 35 -

JOB NAME/NUMBER SEOUOYAH\ 90067

BORING NUMBER MW-87 (R-98)

DATE CRILLED 3/12/91
DRLNG MOD NSA
ORLLED BY PS
1.00G W BY lPC

CHECKED BY BS

DRAWSN Y: SAR PFA0 1 O 1.I - -- - -

GEOLOG.
JNIT

DEPTH
(FEET)

U-

5 -

' .0-

10-

15-

20-

25 -

30 -

MKI

l l l - - l - l o:n eya ^ Mwea 

.

1

i

A

I

: .. - ,.



WELL COMPLETION RECORD

CONDUCTOR CASNG
EAED SANDSTCNE/SMNDY SHALE SAND-

STON. TO W. CRES TO SANDY SHALE .
URBEDCED SANDST AND SALE

SANDSTONE SHALL WIERBEDDED. 75 IR 7/0
10 Jh1. LIGHT CRAY TD WRY DAR CRAY
ORADING 70 t 6/0, GRAY AT t0.0 SOME
SHALE
FE XK FRALE HARD. DENSE, SOME VE-
SEED SALE LENSES

CUE CONltOUS AUGER SUMPLE

STANDARD PEEIRAIlON lST

UNDISTURBED SAMPLE

WAIER TABLt (24 HOURS)

- WAER uLt E (TIME or OING)

L WAORATCR lEST uCAION

+ PDlO&IETR (1043/SQ f.)

ROBERTS/SCHONICK

.4

< z

-I>

hAl
.4 WNTED

'CAP

PIS MrWE WE
0

5
2* PVC RISER
(SCREW HREADED)

SOJU ENTCTE
PalETS

6' BOREHOLE

r2o $LOT PVC SCRF:!:
(SCREW lEEACED)

15

20
- 20 SCA SAND PACK

25

SUMP

30

35

N

I
I



WLLL tAJMrL. : lI'4 fCAcUM rw

15 -

15 -

25-

LITHOLOGiC DESCRIPTION

C2tCqND SURFACS 412

\

SANDY S. 10OYR/ r VEOARX GAYI1SH
- n Srw. flt In" - -f

-Wt . , az uaW{l IJ 

SANOY CLAYEY SLT: 7.5-R6/6. REvOCSH Y._Cl.
UOST. AY GCULES. 5CR 5 SLT.
Gz Sm. 15: C.AY

z
0

-j F0 <
U) 

h U.

h. <

Z3 0

ML
ML

a,
0
-J

C.,

-i

>

C n
n Z

.3

7.0 SLIY SA1tO 7.5Y.5/6. S.FCNG RO' MSi i. T 6 _
tO WET. 2 SD. C ST EES C*A-EY
SLTY A 9.*. 50% SAND 2% C.'' :I '

SiLT~~~~~~~~~~~~~.I
7

itn-
SiAr-H 2.5Y2/o. ELAU. MCIST 10 W.r. t.

F6SSE

-SA4STGNE 2Ys/0. (sA. GY. ucST TO
lET. MOEA1TELY HAD. iNE GRA

w A 4nU. . * 

TY

4 4- *1 -1*--

TOTAL CEPIH 2S

NoTrT ROUNOWATR NOT CoSnAzED
CURWNG CW4JXNG

rI7 -1 OLIE CCN NUCUS AueQ SAMPLER

I M STANOARD PENCIRA3CN TEST

= UN0W6 TE SALES

_ AIE TWt£E (24 IICUR5)

- - wATER TABLE (rAc eomG)

L LABCRAICRY TEST LOCAUCH

+ pevtRoUER (TCOS/S. ff.)

KR IO RECDOVtY

PK OT SAMPLE

ROBERTS/SCHORNICK
& ASSOaATES. INC.

ta

2zit

WELL COMPLETION OET;;L

LOOW�C sra
%viD LOC S.Z:

CA' PROIECTCR

\^5NCASC A' lk

2.00

5.00

7.37

19.6S
:0.20

0.V50

If

F�?2LL:

.JOB NAME/NuMeER

'12-2: HCLE

csair wDiT;- SOLiI SENTC.rS
CRCUJT X

r m %=- 

PELLETS

.010 SOT FV- S'-E

0-

* -

13 -

- a - 20 SUC SD PAac

-SAP 20-

SEQUOYAH/90s7. 08

BORING NUMBER MY-95A (BH-105A)
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GEOLOG. DEPTH
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WELL COMPLETION RECORD

LITHOLOGIC DESCRIPTION

C;OUND SURFACE: E5.52 FEET
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SHAIIY SANDSTONE: SANDSTONE -

S4ALE- SiAE - -

SANDSTCNE:

SHALE:

TOTAL DEPlt 512 FEET
fOR COMPLETE LITHOLOOC DESCRIPTION. SAMPLE
INERVAL AND 'N' VALUE SEE BH-119.
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C CONIIWOUS AUGER SA"PLER

STNOAR PENECRAlICN TEST

UNDISTURBED SAMPLE

WATER TAME (24 H4JAS)

- -r WATER TABLE (huE CF BORING)

L LABORATORY rEST LOCATION

+ PENETROCElER (tONS/SQ. FT.)
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JOB NAME/NUMBER 93092.11

BORING NUMBER MW-105B (BH-119)

DATE DRILLIED 2/13/9S. 3/20-21/95
ORILLING METHOD NSA/AIR ROTARY
ORILED BY LWTC
LOGGED BY MJL
C4ECKED BY B.JLS. ORAIMNC NO. 93092.1 07
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LOCKING STEEL CAP
AND PROTECTIVE CASING

CEMENT PAD

CEMENTBENTONrTE GROUT

CENTRALIZERS

8S-INCH NOMINAL
DIAMETER BOREHOLE

2-INCH NOMINAL DIAMETER
SCH 40 PVC CASING

BENTONITE CHIPS

CENTRALIZERS -

FILTER PACK (10-20)

24NCH NOMINAL DIAMETER
SCH 40 PVC SCREEN

WITH 0.020 INCH SLOTS

CENTRALIZERS -
PVC THREADED END CAP

NOTE E
NOT TO SCALE
ALL DEPTHS ARE BELOW GROUND SURFACE

I

32.4 FEET TOTAL
OREHOLE DEPTI

2.83 FEET PVC STICK UP

mmim . ~~~nor itn ti CCAP-=

1428 FEET WATER LEVEL 6/12101
14.9 FEET BOTTOM OF CEMENT/BENTONITE GROUT

14.9-1 8.9 FEET BENTONITE CHIP SEAL

18.9 FEET TOP OF FILTER PACK

21.22 FEET TOP OF SCREEN

31.57 FEET BOTrOM OF SCREEN
32.4 FEET BOTTOM OF FILTER-PACK
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BORING LOG
PROJECT: SEOUYAH FUELS PAGE: 1 2

PROJECT NO_ 100734 DATE 5/17/01
SEPHD MImL

eop4omNORTHING: 192523 EAsnNG: 283765. GROUND ELEVATION: 482.5

BORING NO. DRILUNG COMPANY: PETERSON ORIUING METHOO HSA SPUT SPOON -CORE

BH329 (tWo.A) DRUEk TROY LuCAS LOGGED BY: J. REED

DEPTH I' uj C

(FT) I DESCRIPTION / NOTES_ _ _ I ._ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __cc

A

L

U-

12:2 0

BUND DRILED -NO
RECOVERY.I- 'te < ./ > SM - ML SILTY SAND TO SANDY SILT WITH SOME CLAY. SAND FINE GRAINED, INTERVAL YELLOW

1230 1.8 ' , BROWN (10YR, r4). DRY. SLIGHTLY COHESiVE TO LOOSE, CONTAINS LESS THAN 5 % COARSE SAND.
_ _ -/, , rj. OCCASIONAL ROOTS THROUGHOUT.

s _ jY/V~ SEE ABOVE. NO COARSE SAND, MOTTLED FE STAINING (DROWN YELLOW IOYR, GM) PROMINENT.
12Z36 LO.0 %' 4 i'A SE

I *N. o,
12:42 2.0

SEE ABOVE TO SLIGHTLY MOIST AT BOTTOM. VERY FEW ROOTS.

I. -a- _ .
w- ~ ' ,_. _ ML/CL -CLAYEY SILT WITH 5-10% VERY FINE AND LESS THAN S% COARSE. RND. SAND. INTERVAL

12 47 2.0 7 r 7 GRAY (IOYR 61) TOYELLOW BROWN (IOYR, 5/8), DRY TO SLIGHTLY MOIST, COHESIVE. PLASTIC.
U .__ _ _ SOFT. PLATEY APPEARANCE. NO ROOTS.

_ 7u SEE ABOVE.
13_50 2.0 /. /

12-_ _ _ .>,4,, z i GC4M -CLAYEY SILTY GRAVEL WITH ABOUT 50-60 % FNE TO MED. ANGULAR TO RND. QTZ, INTERVAL
13:53 1.9 SUGHTLY MOIST TO DRY. COHESIVE. PLASTIC. SOFT TO DENSE, GRAY (10YR, 6/1) TO YELLOW BROWN

(lOYR. Ct8) (FE STAIN).
14- _

SEE ABOVE
15. 14D:t.02 w,z,

_ _- 4I 444 I 

1409 2.0

SHALE -BLACK (Nt). SOFT, FISSILE, DRY, WEATHERED, TO YELLOW BROWN (IOYR, 5', FE STAIN)
ALONG PARTININGS.

SEE ABOVE. HIGHLY WEATHERED TO YELLOW BROWN (IOYR. 58) FROM 1G3-16.4' AND 17.S-17.35.

SHALE -HIGHLY WEATHERED, YELLOW BROWN (IOYR, SS). SOFT, DRY.
14:16 2.0L i. Ill SEE ABOVE. HARD AT BOTTOM, VERY SLIGHTLY MOIST AT 22.

14:3 SEE ABOVE. REFUSAL AT 23.

SHALE -BLACK (NI). SOFT. FISSILE.

1t40 10.0

.

SEE ABOVE.
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BORING LOG
PROJECT: SEOUOYAX FUELS PAGE 2 of 2

PROJECT NO.: 100734 DATE: 5711
SHED'HDED MIIwR

NORTHING: 12596.3 EASTJNG 2833765.8 GROUND ELEVATKt 482.5

BORING NO. ORh WNG COMPANY: PETERSON MRNG METHOD: NSA SPLIT SPOO- .CORE

BH329 (AwitA) ORUIER TROY UCAS LOGGED BY: E. MULLR

FT I I L DESCRIPTION / NOTES
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SEE ABOVE

SANDSTONE * MED. LIGHT GRAY (N4) WITH DARK GRAY (N7) MOTTUNG. HARD. TtN, VERTICAL WIDELY
SPACED FRACTURES, CALCITE CEMENTED. SHALE. BLACK (NI). SOFT. FISSL£ INTERBEDDED BETEEN
33.*34.1' AND 35S' TO 37.0.

SHALE - BLACK (NI), SOFT, FISSLE
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