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EXECUTIVE SUMMARY

On September 19, 1990 The Nuclear Regulatory Commission (NRC)

issued The Sequoyah Fuels Corporation (SFC) an Order Modifyingi

License (OML) to complete actions at the Facility to investigate

and prevent further releases of licensed material from the Main

Process Building (MPB) and to develop a comprehensive Facility

Environmental Assessment Plan for the SFC property. SFC has

responded quickly and comprehensively to the OML requirements. The

iaformation obtained from the SFC responses allows complete

assessment of all associated questions concerning releases of

licensed material in the MPB area. Further, a groundwater

monitoring system is in place around the MPB to monitor not only
the uppermost groundwater system with confidence but also the next

deeper system. To date, this investigation has detected only

isolated and limited releases of licensed material associated with,

the MPB. A comprehensive Facility Environmental Investigation Plan

was developed and is well along the way to being implemented with

the same intensive level of effort put forth for the MPB

investigation. SFC has progressed far beyond the OML scope by

implementing a number of corrective actions which to date have

resulted in recovery of an estimated 190 kilograms (420 pounds) of

licensed material. This Environmental Investigation and response

work is being performed in strict accordance with all applicable

SFC health and safety procedures. This level of effort

demonstrates SFC's continued commitment to environmental protection

and public safety. Based upon the scope of the six (6) activities

i

l
1
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outlined in the OML, the initial actions were required to be

completed on or before October 16, 1990. For reference purposes,

the six (6) OML actions are noted prior to a discussion of the SFC

response actions.

On September 20, 1990, SFC, which had previously retained an

environmental consulting firm, Roberts /Schornick and Associates,

Inc. (RSA),, Norman, Oklahoma, began implementing the actions

requested in the OML. SFC has completed all responses in

accordance with the OML. The following are status summaries of SFC

actions taken in response to each of the six (6) OML actions.

OML ITEM 1 .

Obtain sufficient information to ensure the integrity of the floor

of the Main Process Building and repair the floor as necessary.

Minimize precass liquids in sumps and on floors. Stop all

activities that intentionally place liquids in sumps and on floors

until the integrity of sumps and floors has been ensured.

OML ITE11 1 SFC RESPONSE

SFC has completed all responses to this action in accordance with

the OML. Immediately after receipt of the OML, SFC managers

directed that the SFC Operations Department stop all activities

that could place process liquids in sumps or on floors in the MPB

until an inspection of the sumps and floors had been conducted to

insure their integrity. In addition, SFC managers directed

11
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|

|

operational personnel to make modifications that would minimize |

process liquids in sumps and on floors in the future. A

comprehensive inspection and repair program for the MPB floors and

sumps was completed and a final report prepared by the October 16,

1990 OML deadline. The report describing observations and results ,

of all inspections is included in Appendix B of this report.

Twenty-six (26) different $reas and/or processes in the MPB area

were inspected and reviewed to insure there was no migration of
licensed material through floors or sumps in the MPB. Ten (10) of
the areas and/or processes required some degree of repair to floors

or sumps. These repairs were completed and inspections conducted

to insure that no additional migration was occurring.

OML ITEM _2

Characterized the quantity (volume and activity) and location of

licensed material under the Main Process Building floor and outside

the Main Process Building, and obtaining, as necessary, coil

borings and corings and digging intercept trenches to determine the

direction and extent of underground migration.

OML ITEM 2 SFC RESPONSE

SFC has.not.only completed all responses in accordance with the
1

OML, but has gone further to implement significant ' corrective

actions to recover licensed material. Immediately after receipt of
,

the OML, SFC managers initiated actions to characterize the

quantity (volume and activity) and location of licensed material

lii
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i

under the MPB- floor and adjoining area. SFC managers also

initiated actions to identify and investigate utility trenches in
the MPB area through which licensed material could potentially
migrate. RSA and SFC initiated an investigation to evaluate soils

under the MPB by collecting soil samples from fourteen (14) soil
borings hand augered through the MPB floor. These soil borings

penetrated the sand backfill beneath the MPB and generally extended
one (1) foot into native undisturbed soils. Results of this

investigation identified an area of approximately 14,900 square
feet beneath the MPB where licensed material was present. This

Grea is generally located in-the northwest portion of the MPB.

Based upon analytical test results for soils, the total quantity of
. uranium in the fill materials (principally sand) beneath the MPB

was estimated to be 3260 kilograms (2.2 x 10 pCi). SFC has also12

evaluated twenty-four (24) utility lines in the MPB and SX Buidling
areas. This evaluation consists of excavating the trenches and
constructing cutoff walls and recovery sumps in the utility

trenches that represented migration pathways. Of these twenty-four
,

(24) trench excavations, nine (9) of these trenches were associated
[

| with the- MPB. The amount of uranium present in sand fill that

j surrounds the utility lines associated with the MPB and water

contained- within this fill was also estimated. Based upon soil and

water samples collected from the excavated trenches in the MPB

area, it is estimated that 728 kilograms (4.95 x ' 10H pCi) of

uranium is present in soil backfills in utility- line trenches

associated with the MPB. An additional 0.92 kilograms (6.25 x 108

iv

i
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pCi) of uranium is estimated to be present in water in these

utility line trenches. A separate evaluation of licensed material

present in the SX Building area and combination stream utility

trench has been performed and is presented in a separate report

(Solvent Extraction Building, Status Report, Revision 3, December

12, 1990).

In addition to the OML response, SFC also initiated a program to

install cutoff walls and sumps to stop potential migration of

licensed material through utility trenches and recover water

present in these utility trenches. A total of eight (8) cutoff

walls and/or sumps were installed within utility 1Ane trenches

associated with the MPB. The total volume of water removed from

all sumps in the SX and MPB as of November 19, 1990 was over 77,500

gallons and the total quantity of uranium recovered is greater than

190 kilograms (420 pounds). These sumps associated with the

utility line trenches are periodically being pumped to recover

licensed material and to prevent the continued migration of

licensed materials along these utility line trenches. A report

describing the utility line trench investigation and the

installation of cutoff walls and sumps was prepared by SFC prior to

the October 16, 1990 deadline. This report is included in Appendix

C of this report.

OML ITEM 3

Identify all potential pathways for migration beneath and beyond

the Main Process Building, considering the effect of building

I
v
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!

. structures and . utilities, the nature and extent of underground
shale and other formations, and construction activities that could

have affected the integrity of groundwater barriers.

QltL ITEM 3 SFC RESPONSE

SFC has completed all response actions in accordance with the OML.

RSA and SFC immediately upon receipt of the OML began a review of

all utility line drawings for the MPB area. A review was also made

of building construction and foundation drawings to determine how

construction activities could have influenced migration of licensed

material through or into the shallow groundwater beneath the MPB.

RSA and SFC prepared a detailed subsurface utility map for the MPB
and SX Building areas. This map was developed from numerous

construction drawings and identifies locations of various water,
-utility, drain, and other pro,.:ess lines in the vicinity. This map

identifies potential migratien pathways, by utility routes, away
from the MPB and SX Buildings. This map assisted in defining areas

where cutoff walls and sumps were to be installed and in locating
groundwater monitoring wells. The foundation and construction
drawings review concluded that the MPB Building foundations do not
. fully penetrate the underlying uppermost shale layer. The

-foundations extend less than 5 feet into the underlying fr le.
Also reviewed were detailed geotechnical studies which showad the

location and extent of subsurface geological formations beneath the

MPB. Based upon this comprehensive review, there are no foundations

or construction activities which can be determined to have created

vi,

I

|
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direct conduits for licensed material migration to the upper

shallow groundwater system in the MPB areas. This activity was

completed by the October 16, 1990 OML deadline.

OML.. ITEM 4

Examine present and past monitoring well data for evidence of

licensed material attributable to Main Process Building activities,

determining whether the present and past monitoring well program

has been adequate, in terms of well location, depth, and sampling,

to identify migration from the Main Process Building.

OML ITEM 4 SFC RESPONSE

SFC has completed all responses in accordance with the OML. RSA

and SFC evaluated the pre-existing (i.e. , as of September 24, 1990)

groundwater monitoring network that was in place at the SFC
Facility. Approximately 115 pre-existing groundwater monitoring

welle had been installed at the SFC Facility since the late 1970's.

A vast majority of these well's are in the vicinity of the surface
. impoundment areas- located west and south of the MPB and SX
Buildings. None of the pre-existing wells were located

sufficiently close to the MPB or SX Building for use as groundwater

monitoring wells for these two-(2) areas. Therefore, a groundwater
monitoring well network was installed around the MPB and SX

Buildings. From-September 24 to November 8, 1990, RSA and SFC

-installed twenty-eight (28) shallow shale wells around the MPB and

four (4) shallow shale wells around the SX Building. In addition,
|

|
vil l
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I

SFC installed twenty-four (24) deep sandstone wells around the MPB

and four (4) deep sandstone wells were located adjacent to the SX

Building. The shallow shale and deep sandstone wells were located

as nonted pairs within 10 feet of each other. A total of sixty

(60) groundwater monitoring wells were installed around the MPB and

SX Building. This well network provides comprehensive monitoring

of the shallow and next deeper (sandstene) groundwater bearing

zones. The monitoring well network provides an excellent system

for future detection of any releases to the groundwater from these

facilities.

OML ITEM S

Determine whether licensed material is being or has been released

beyond the restricted area by migration from the Main Process

Building.

94L ITEFL.5_ SFC RESPONSE

SFC has completed all responses in accordance with the OML. SFC

has conducted an extensive hydrogeological investigation in the MPB

and SX Building areas in an effort to determine if licensed

material is being or has been released beyond the restricted area.

The hydrogeological investigation conducted in these areas

consisted of installing sixty (60) groundwater quality monitoring

wells, drilling thirty-seven (37) soil characterization borings

(for lithological properties and analyses of soil for licensed

material). This effort also included excavating approximately

viii

|
|
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1

twenty-four (24)- utility lines and examining the soil and water in

these utility lines for licensed material. Based upon this data,

only-one (1) location was identified outside the restricted area at

which licensed material was present in the groundwater at

concentrations greater than the Facility license environmental

action level. This location was a shallow shale well near the
southwest corner of the MPB. As a result, several additional

groundwater monitoring wells were installed in this area and the

extent of the licensed material present in groundwater in this area

was defined. No lictr.nad material impact over the Facility

environmental action levels were detected in the deeper sandstone

wells installed outside the restricted area.

Further assessment indicated that a utility line trench near the

southwest corner of the MPB was also a pathway for migration of
licensed material away from the restricted area. Installation of

-a collection sump and a concrete etitoff wall was completed by SFC

within this utility trench to provide a corrective action by

eliminating continued migration beyond the restricted area.

Additionally, soil analyses indicate that there are very limited
areas |where the Facility uranium environmental action level for

soils were exceeded outside of the restricted area. These areas

are located on the east and coutheast sides of the MPB outside the
restricted area. At these locations, licensed material does not

extend- beyond a depth of six (6) inches. The only-other area

ix
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where the environmental action levels in soils were exceeded was
''

between tho depths of 10 to 15 feet near the southwest corner of

the MPB. The soil samples were from the same borehole at which the

groundwater levels of licensed materials exceeded environmental

action levels. The initial characterization of the soil and
groundwater in the MPB area was completed by the October 16, 1990
deadline.

.

OML ITEM 6

Develop a plan to identify and characterize other locations on SFC

.

property where past or present operations could have resulted in

contaminating the environment.

i-

OML ITLM 6 SFC RESPONSE

RSA and SFC have developed and implemented a Facility wide

Environmental Investigation Plan. RSA and SFC have developed the

comprehensive plan scope to investigate all past and present
operational areas at the Facility where releases of licensed

L

material to the surface or subsurface- environment may have

occurred.

SFC -has identified twenty-six (26) unit- areas on the

Facility property where these detailed investigations will

be ' completed. Upon completion of the Facility wide Environmental

L Investigation Plan, SFC will have in place a comprehensive

groundwater monitoring system that will be capable of detecting
|

X
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releases from all areas at the Facility. As of December 15, 1990,

over 50 additional groundwater monitoring wells (in addition to the

60 wells in the SX and MPB areas) have been installed adjacent to

other current or former operational units at the Facility. When

the investigation is completed (July 1991), over 125 new

groundwater quality monitoring wells may be installed at this

Facility. Additionally, monitoring data from this system will be
obtained in this timeframe and a comprehensive technical analysis
and interpretation report will be completed.

The comprehensive environmental investigation conducted in the MPB

area has fully defined the geological conditions which control the

occurrence and movement of groundwater and any associated licensed

materials _beneath this Facility. Isopleth or concentration maps

have been prepared for the MPB area that show the extent of

licensed material present in the subsurface groundwater and soils.

SFC has installed an extensive groundwater monitoring network-

around.the MPB in order to provide early detection of any licensed

material releases into the uppermost and next deeper groundwater
systems.

As ;of November 19, 1990, SFC has recovered about _190 kilograms (420

pounds) of uranium from water in utility line trenches or-from

beneath foundations in the MPB and SX Building areas. SPC has

implemented a program to recover and recycle the water containing

licensed material through the SX process.

1
<
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The groundwr ter quality results from the newly installed wells

around the MPB indicated that there is a slight impact to

groundwater from licensed-material in the shallow shale / terrace

deposits that underly the MPB. However, licensed material was

detected over Facility environmental action levels in one (1)

groundwater monitoring well outside of the restricted area.

SUMMARY

SFC has responded quickly and comprehensively to the OML

requirements. The information obtained from the SFC responses-

allows complete assessment of all associated questions concerning

releases of licensed material in the MPB area. Further, a ground-

water monitoring system is in place around tne dB to monitor not

only the uppermost groundwater system with confidence but also the

next deeper system. To date, this investigation has detected only

isolated and limited releases of licensed material associated with
the MPB. A comprehensive Facility Environmental Investigation Plan

was developed and is well along the way to being implemented wita

the same intensive level of effort put forth for the MPB invest.-

igation. SFC has progressed f ar beyond the OML scope by implement-

ing a number of corrective actions which to date have resulted in

recovery of an estimated 190 kilograms -(420 pounds) of licensed

material. This Environmental Investigation and response work is

being performed in strict accordance with all applicable SFC health

and safety procedures. This level of effort demon-strates SFC's

continued commitment to environmental protection and public safety.

xii
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For reference purposes the six (6) OML actions are as follows:

1. Obtain sufficient information to ensure the integrity of
the floor of the Main Process Building and repair the

floor as necessary. Minimize process liquids in cumps
and on floors. Stop all activities that intentionally

place liquids in sumps and on floors until the integrity
of sumps and floors has been ensured.

2. Characterize the quantity (volume and activity) and

location of licensed material under the Main Process
Building floor and outside the Main Process Building, and

obtaining, as necessary, soil borings and corings and
digging intercept trenches to determine the direction and

extent of underground migration.

3. Identify all potential pathways for migration beneath and

beyond the Main Process Building, considering the effect

of building strrctures and utilities, the nature and

extent of underground shale and.other formations, and

construction activities that could have affected the
integrity of groundwater barriers.

4. Examine present and past monitoring well data for

evidence of licensed material attributable to Main

Process Building activities, determining whether the

3

;
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c

present _and- past monitoring well program has been

adequate, in terms of well location, depth, and sampling,

to identify migration from the Main Process Building.

5. Determine whether licensed material is being or has been

released beyond the restricted area by migration from the

Main Process Building.

,

6. Develop a plan to identify and characterize other

locations on SFC property where - past or present

operations could have resulted in contaminating the

environment.

Throughout this updated and revised Final Findings Report,
these actions are frequently referred to by Number (e.g.

" Action 1") to clarify the relationship between a MPB Work

Plan activity and the associated OML action (s). Table 1

presents comparisons of OML Actions, Work Plan Tasks, and the

report section(s) presenting status results.

It is emphasized that the OML's Action 6 required the

development of an overall environmental investigation plan of

SFC property potentially affected- by releases of licensed
,

material from past and present operations. This plan has been

I- developed as a separate " stand-alone" document and is not
!

presented in this Final Findings Report.;

I

i
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SEQUOYAH FUELS CORPORATION
REVISION 2

MAIN PROCESS BUILDING INVESTIGATION
FINAL FINDINGS REPORT

FOR
hRC ORDER MODIFYING LICENSE

DOCKET NO. 40-08027
LICENSE NO. SUB-1010

EA 90-162
DECEMBER 15, 1990

, - 1.0 BACKGPQQEQt

On September 19, 1990 the NRC issued the Sequoyah Fuels

Corporation (SFC) an Order Modifying License (OML) to take

actions at the Facility to investigate and prevent further
releases of licensed material from the Main Process Building
(MPB) and develop an Environmental Assessment Plan for other

locations on the SFC property. Based on the schedule of
activities outlined in the OML, the actions were required to
be completed on or before October-16, 1990. The SFC retained

an environmental consulting firm, noberts/Schornick and

Associates, Inc. (RSA), to assist in developing and

implementing a Work Plan to complete the OML actions.

Although response ' work began upon receipt of the OML on

September 20, 1990, a. Written MPB Work Plan was finalized by

-SFC and RSA on September 28, 1990 and is-attached as Appendix

A. RSA, as-mentioned above, was notified of the order by SFC

at approximately_1200 hours on Thursday, September 20,_1990.

'RSA immediately began a utility line review in the MPB area
and contacted drilling contractors. Field drilling

activities began at 0800 hours on Monday, September 24, 1990.

1
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J

A time period of approximately 92 hours (3.8 days) elapsed

between RSA notification and start of drilling activities. It

is emphasized that RSA was unable to get a drilling contractor

on-site sooner due to rig availability problems. Again, one

of the first steps in a drilling program is a thorough utility
line survey. Time was also needed to organize equipment and

personnel. A response time of 92 hours (3.8 days) is very

reasonable for a drilling program of the magnitude conducted

in the MPB area. The MPB Work Plan defined all activities to

be completed and presented a schedule of start :nd completion
dates for each activity.

During the period of September 20, 1990 through December 15,

1990, a substantial effort was and continues to be made by SFC

and RSA personnel to implement the Work Plan for the Main
Process Building arer. Daily and interim reports were

prepared.to document progress and status. This Final Findings

Report presents the -current status of the MPB Work Plan
y

activities- and summarizes the findings of the various

investigations relative to the required OML actions.

* ,

2
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-2.0 MPB FLOOR AND SUMP REPAIB

In response to Action 1 of the OML (Task 1.1, 1.2, 1.3, 1.4,

and 1.5 of Work Plan, Appendix A), a comprehensive inspection

anct repair program for Main Process Building (MPB) floors and

sumps has been completed by SFC personnel.

Inspections were performed under the direction of the SFC

Manager-of Engineering, while repairs were made under the

direction of the SFC Maintenance Manager and the SFC Manager

of Engineering. A final inspection was performed for each

repair made.

The observations and results of all inspections and repairs

have-been documented in a final report by Mr. Richard Parker,
SFC Maintenance Manager. This report appears in Appendix B.

S

:
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This section summarizes the response to that part of Action 2
1 requiring assessment of licensed material (i.e., uranium)

| under the HPB floor and to satisfy the reporting requirement

of Task 2.5 of the Work Plan, Appendix A. Tasks 2.1 through

j 2.4 of the Work Plan vero implemented and include

investigating the MPB floor and sump areas and completing
t

floor borings to establish the quantity and location of

licensed material beneath the MPB floor.

; An investigation han been completed to estimato the quantity
;

and extent of uranium present beneath the MPB floor. Fourteen

(14). borings were performed insido or immediately outside the
;~

MPB building at the SFC Facility. The locations of th200

borings are shown in Plate 1 and are designated HA-1 thrcogh,

HA-14. The locations were selected by SFC personnel haaed on

cboorvations made during the MPB floor and sump inspection
activity summarik.ed in Section 2.0.

I

To perform these borings in all but one location, the floor
concrote was cored using a diamond bit core barrel and the

borings woro extended beneath the MPB floor.-using hand auger

techniques. The borings extonded to depths ranging from
approximately 1.4 feet to 8.15 feet below the existing

finished floor slab elovation. Gen Ta13y, the borings
,

penetrated. approximately ono (1) foot into the native

;

6 ,,
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j i

!

clay / shale materials encountered below the concrete sub-base-

sand fi):. The materials encountered at nach of the HA boring

locations are described in Table 2. The concrete floor slab
a

generally ranged in thickness from 7 to 8 inches with the

exception of the denitration area where the thickness was much

greater. The sand generally extended to depths of

approximately 1 to 3.5 feet below the bottcm of the concrete
'

I slab.
: !

4

Soil samples were obtained directly from the hand auger. The

samples obtained were tested for total uranium content by the
SFC on-site laboratory. The results of the laboratory

analysis are shown in Table 3.

As can be seen in Table 3, the only borings with sampics

exhibiting measurabic uranium concentrations above the

laboratory lower level of detection (LLD), 400 ug/g, limit
were HA-1, HA-9, and HA-14. Soil obtained from boring HA-1

had uranium concentrations above the lower level of detection

at sample intervals 1.7 to 2.2 feet and 3.0 to 3.6 feet, the
maximum depth of the boring. The levels ranged from 720 to

2170 ug/g. Soil obtained-from boring HA-_9 had uranium levels

below the LLD to a depth of approximately 3.1 feet below the
,

finished floor-slab surface. Uranium icvels ranged from 890

ug/g to 5530 ug/g from a depth of 3.1 to 4.54 feet-in HA-9.

-HA-9 was terminated at a depth of approximately 5.3 feet below

7
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the floor slab surf ace. The uranium levels encountered in HA-

9 from 4.54 to 5.3 feet ranged from below the LLD to $50 ug/g.

'
1

1

Soil obtained from boring HA-14 had uranium concentrations

ranging from 9020 to 10,310 ug/g. This boring was performed4

on October 11, 1990, through a subfloor monitoring pipe in the

denitration area. The boring penetrated one (1) foot below

the bottom of the pipe (but was terminated due to auger

refusal), and had detectable uranium concentrations over the,

entire one foot length. A second attempt was made to sample<

soils beneath the sump on October 22, 1990. Despite repeated

efforts, only one (1) additional foot of sample was obtained
before sampling device refusal occurred. The uranium

concentrations ranged from 10,410 to 640 ug/G and the uranium

levels were declining at 700 ug/G when the boring terminated,

at 8.15 feet below the MPB floor slab.

The concrete slab sub-base sand fill was generally moist but
not saturated with water. Free water was encountered only in

HA-2, HA-12, HA-13, and HA-14.

The estimated extent of the uranium encountered in the sand
fill immediately below the MPB floor slab is shown in Plate 1.

To estimate the quantity of uranium located beneath the floor,

an in-place dry density of 115 pounds per cubic foot (1.85
. grams per cubic centimeters) was ansumed.
|

| 8

|

|
,
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The thickness of material containing uranium in HA-1 was 1.1

feet (notet assumed uranium not present at significantly

deeper depth at HA-1) and in HA-9 was approximately 2.2 f eet.

Tha thickness of material containing uranium in HA-14 was 1.0

feet, which neglects any uranium which may be present at

greater depths. The average concentrations of uranium

encountered in theco three (3) borings were determined using

a weighted average. The weighted average was determined using

the uranium concentration obtained at specific depth intervals

multiplied by the length of that interval. Using this

weighted average technique, the average uranium encountered in

HA-1 from a depth of 1.7 to 3.6 feet was 1140 ug/g. The

weighted average of uranium encountered in HA-9 from a depth

of 3.1 to 5.3 feet was 1535 ug/g. The weighted average of

uranium encountered in HA-14 from a depth of 6.1 to 7.1 feet,.

was 10,030 ug/g. The areal extent of the uranium material was
estimated by observing that non-detectable concentrations of

uranium were determined at the other locations ands

extrapolating between HA-1, HA-9, and HA-14. Based on this

procedure, the areal extent of migration estimated is 14,900
ft2 and is depicted in Plate 1. The associated estimated soil

e volume is 22,300 cubic feet. Based on these weighted averages

and the parameters given above, the total quantity of uranium

in the fill immediately below the Main Process Building is
estimated to be 3260 kilograms (2.22 x 10 pCi).12

9)
J
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The quantity of total uranium present in soils in the MPB

related utility trenches in estimared to be 728 kilograms
,

( (4.95 x 10" pCi) . The mass of uranium was calculated

d independently for each MPB utility trench investigated by

excavation and summed for the above total using the following
procedures. The calculation soil volume was determined by the

length of potential pathway trenches from the MPB to the'

trench excavation and the cro s-sectional area of sand.-

reported to be present at the investigation excavation

location. The total volume of soil thus calculated is 185,000

{ cubic feet. The mass of soil containing uranium at each MPB
I utility was then determined by assuming a dry bulk soil

density of 115 pounds per cubic foot for the estimated

individual trench soil volumes. The mass of uranium in

trenches at each excavation was calculated as the product of
the average uranium concentration in soils measured by

-

laboratory analyses at the excavation location and the trench '

soil mass. The total amount of uranium was then estimated by

summing the mass of uranium estimated at each utility trench
excavation.

-

The quantity of total uranium present in free water in the MPD

utility line trenches is estimated to be 0.92 kilograms (6.25
x 108 pCi). This quantity is the sum of total uranium

estimated to be present in MPB utility line trench free water
at each utility excavation. The individual water volumes in

10

,

l"
|
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i

t'inchas was estimated as a product of the length of the |
'

i. |
' trench, the width of sand at the utility excavation, average
J

|soil saturated water depth of six (6) inches, and an assumed
i4

)

sand porosity of 40 percent. The total estimated water volume
; is 18,800 gallons. Using the average uranium concentration

!determined by laboratory analysis in free water at each trench
|

excavation, the mass of total uranium in the trenches frec
,

water at the excavation was estimated. The individual masses

of uranium in free water calculated in all MPB trenches
excavated and investigated to date was summed to quantify the

total mass of uranium.
:

i

t

a

,

l

11
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4.0 MPB UTILITIRg_Ni[Lp_Mi&T}lUCTION REVIEW mfd INVESTIG211@!

4.1 Introduction

First, this section summarizes the response to Action 3 which'

requires identification of potential utility and other

construction induced pathways for migration beneath and beyond

the MPB. The pathways were primarily identified by reviewing
foundation, construction and utility drawings. A

comprehensive utility map was developed. The utility map was

developed an activity 0.2 of the Work Plan and is presented

and discussed in Section 4.2. The review of the foundation

drawings and other related references was completed as

activity 3.1 of the Work Plan and is summarized in Section

4.3.

Secondly, this section summarizes the response to that part'of

Action 2 requiring boring, coring, and excavations of

intercept trenches to assess potential migration of licensed

material along utility trench routes. The results of this

response activity are discussed in Section 4.4. Tasks 3.3,-

3.4, and 3.5 of the Work Plan were implemented to accomplish

this response.

4.2 Utility mar DpyelopJnent -

A detailed utility map for both the SFC SX Building and MPB

areas has been developed. The utility map was developed from

-Facility construction drawings and identifies the-locations of

i 12
|

!
l
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various water, utility, drain, and other process lines in thei

vicinity. The utility map is presented as Plate 2. The map

identifies potential migration pathways, by utility routes,
away from the MPB and the SX building. |

i

4.3 Eo.mrLd33hn and_ _Qangintetion DrawingaflLelAllOqy1qy

The MPB is supported on shallow drilled piers, founded at

clovation 555.0 foot above mean sea level. Some of these

piers are belled piers. Drilled piers are foundation elements
which are constructed by drilling a vertical hole to the

idesired depth, placing reinforcing steel, and then pouring
concrete up to grade. The finished floor elevation of the MPB
is elevation 5664 0 feet above ms1.

,

Based on a review of SFC drawings 110 c-161,162, and 163, the

near surface materials censist of silt with clay and sand,
underlain by shale at elevations ranging from approximately
553 to 560 feet above mcl. Sandstone underlies the chale. |

The design for the drilled piers generally calls for the piers
to be founded 6 inches below the top of the shale. It appears

that the drilled pier foundations extend less than

approximately 5 feet into the shale, and do not penetrate the
shale into the underlying sandstone.

13
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The administration and laboratory sectinn of the MPD, located

in the southwestern portion of the building, contains a tunnel

that extends to elevation 557.0 feet above mean sea level.

The subsurface information in this area, taken from the above

referenced SFC drawings, shows that this tunnel does not

penetrate the silt or extend to the shale.

A scale pit is located in the northwestern part cf the MPB,

from column lines 6 to 6.9, and A to A.6. The bott om of the

scale pit is at elevation 556.0 feet above msl. The

t subsurface information referenced above indicates that this
scale pit extends less than 5 icet into the shale, but does

not extend to the sandstone.

4.4 liEB Utility InvestigAtiga

An investigation of utility trenches associated with the MPB

was conducted by SFC personnel. The investigation was in

responso to Actions 2 and 3 of the OML, which require the

determination of potential pathwayo for migration of licensed,

material beneath and beyond the MPB, as well as the direction

and extent of migration of licensed material via excavated

intercept trenches.

)

14
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$

|

The investigation of utility trenches was conducted under the;

i

i direction of the SFC Environmental Manager, and all soil and

water analyses were conducted by the SFC on-site laboratory.
J Soil samples from trenches were analyzed for uranium content,

while water samples from trenches were analyzed for uranium,
I nitrate, fluoride, pH, and, in the case of Trench 16, specific
|

conductance. Soil and water analytical data from both the SX

Building and MPB utility trench investigations and from

surface sources appears in Tables 4 through 7. Tables 8 and

9 contain water analytical data from two (2) MPB sumps.

Hydraulic barriers were also installed at utility excavations
as needed to preclude continued migration of licensed natorial

along the sand fill in the utility backfill zone. The

i locationc of the various trench excavations and constructed
I

>

hydraulic barriers are depicted on Plate 2. Trench excavation
cross-sections are presented in Plate 3 for both the SX

Building and MPB investigations.
i-

The results of the utility trench investigation have been
documented in a final report by Ms. Carol Couch, SFC

Environmental Manager. This report appears in Appendix C.

:

,
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- 5. 0 14PB GRQUNDWATER MONITORING _ SYSTEM REVIEW

This section summarizes the response to Action 4 which

requires examination of monitoring well data existing prior to

September 24, 1990 and determination of the adequacy of the

associated monitoring well program to identify licensed

material migration from the MPB. This response was

accomplished by completing Tasks 4.1, 4.2, and 4.3 of the Work

Plan, Appendix A.

A review of all available groundwater quality, geological, and

monitoring well completion records was performed to evaluate

the suitability of the pre-existing (i.e. prior to MPB

investigation initiated September 24, 1990) groundwater,

monitoring well network and associated groundwater quality

data for use in monitoring the groundwater in the Main Process

Building (MPB) and SX Building areas.

Approximately 115 pre-existing groundwater monitoring wells

have been installed at the SFC Facility since the late 1970's.

A vast majority- of the monitoring wells are in the surface

impoundment areas located west and south of the SX Building

and MPB. Approximately 42 of the 115 wells have been plugged -

for a variety of reaPons. Of the approximately 73 pro-

existing groundwater monitoring wells remaining, there are no

wells located within 650 feet of the MPB. The nearest pre-

existing monitoring well to the SX Building is well number

16
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2303A, which is located approximately 400 feet to the

northwest. Well 2303A is also the nearest well to the MPB and
is located approximately 650 foot to the northwest. None of

the pre-existing groundwater monitoring wells can be used to

directly monitor and detect potential groundwater quality
impacts occurring from releases at the SX Building or MPB. A

map showing all pre-existing wells prior to September 20, 1990

is shown in Plate 4. Additional groundwater monitoring

network wells had to be installed in the SX and MPB areas.
Therefore, in response to Action 4 of the OML, it is concluded

that the pre-existing groundwater monitoring well program was

not adequate to identify migration from the MPB and SX

Blilding. As a result, during the MPB investigation, SFC has

installed a groundwater monitoring system adequate to identify

migration from the MPB and SX Building. This system is

described in detail in Section 6.0.

.

A review of the subsurface geotechnical investigations

conducted in the SX Building and MPB areas prior to their
construction, indicated that good quality geological data

exists to depths of about 45 feet. The geological logs

provide useful lithological data for incorporation into the

stratigraphic investigation in the SX Building or MPB areas.

The geotechnical investigations were conducted in 1968 and are

documented on SFC drawings 110-C-151, 161 162, and 163.

17
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6.0 MPB AND RESTRICTED AREA BOUNDARY INVESTIGATIOll

; 6.1 Introduction

In responso to Item No. 5 of the NRC Order Modifying License,

Docket No. 40-08027, Licenso No. SUB-1010, EA 90-162, SFC

initiated a thorough review to " determine whether licensed
,

material is being or has boon released beyond the restricted

area by migration from the Main Process Building". This

included reviews of the utility line trenches in the MPB area,

a program to evaluate and upgrado (if necessary) the MPB floor

and associated sump areas, and an investigation to determine

if releases of licensed material have occurred through the
floor in the MPB. The above-mentioned programs have been

completed and are discussed in previous sections of this

report. SFC has also initiated a thorough and detailed

program to investigate the uppermost groundwater systems that

occur in the MPB area.

6.2 Scone and Obiectives
:

1 The scope of the investigation to determine if licensed

material has impacted or migrated through the shallow

groundwater includes:

i

1. a review of existing environmental monitoring data for
the MPB area,

18
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2 a review of land uses and general features, including

Facility processes,

3. a review of geological data for the area,

4. a dotalled groundwater investigation of the uppermost

groundwater systems in the MPB area, which includes soll
,

borings, monitor well installation, groundwater sampling

and analysis, soil analysis, and groundwater flow

property evaluation, and

5. an evaluation of the subsurf ace geology and soil chemical
.

quality.

It should be noted that thirty-six (36) soil borings, thirty-

two (32) shallow shale groundwater monitoring wells, one (1)

combination trench monitoring well (MW-33T), and twenty-four

(24) deep sandstone wells have been installed in the MPB and

SX aron between September 20 and October 16, 1990. Four.(4)

additional deep sandstone wells (MW-24A, MW-25A, MW-26A, and

MW-27A) were installed adjacent to the SX Duilding on November

7 and 8, 1990. This groundwater monitor well program will

provide an excellent monitoring system for the SX and MPB area

and this syetem was complete and in-pl' ace on October 12, 1990

.

19
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for the MPB and on November 8,1990, for the SX Building. The
Q

locations of the monitor wells and soil borings are shown in
Figure 1.,

A major objective of the hydrogeological evaluation of the MPB

and SX area was to install a comprehensive groundwater

monitoring system that would be capable of detecting any
releases of. licensed material to the groundwater system. The

current groundwater monitoring well network provides an

excellent monitoring syst.m for long term monitoring of the SX
and MPB areas. A second major objective of the groundwater
investigation .was to determine if releases of licensed
material to the groundwater have occurred and to define the

areal and vertical extent of any identified releases. The

groundwater monitoring system installed adjacent to the MPB
and SX area has accomplished this task.

6.3 Facility Dcocription and History

- The Sequoyah Fuels Corporation (SFC) Facility has been in
operation with authority to use source material for the

conversion of UF since February, 1970, and for the reduction6

of -depleted UF since February,1987. The UF Conversion Plant6 6
,

produces high-purity UF using uraniur oro concentrates as
6

feed material. The manufacturing proness being used includes

- wet chemical purification to convert urtnium ore concentrates

*
,
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to pure uranium trioxidt followed by dry chemical reduction,
'

hydrofluorination, and fluorination processes to produce UF,.

] The UF Reduction Plant produces depleted UF, using depleted6
,

'

UF as feed material. The process reacts UF with hydrogen and6 6

produces UF, and anhydrous hydrogen fluoride (AHF). The
'

recovered AHF is used in the UF Conversion Plant.6

.

In addition to facilities for conversion and reduction of UF ,
6

the site also includes (1) a storage area for uranium ore
,

concentrates received from uranium mills, (2) a uranium
,

sampling f acility, (3) bulk storage of hazardous chemicals

such as hydrofluoric (HF), nitric (HNO ), and sulfuric (H SD )3 2 4

acids, ammonia (NH ) , and tributyl phocphate-hexane solvent,3

(4) a facility for electrolytic production of fluorine from

HF, (5) treatment systems and storhge ponds for both

radiological and non-rediological liquid wastes, and (6) a
program for beneficial use of treated raffinate from c solvent

extraction system in the UF conversion process as fertilizer
6

on land cwned by SFC.

6.3.1 Facility Layout

The SFC layvut shown in Plate 4 uses about 85 acres of the

2100-acre alte. The 85 acres is approximately the area shown

on the aerial photograph presented in Plate 5. The total area

under roof comprises manufacturing, warehousing, and office

21
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spaco An five principal buildings. The Main Process Building

(h. B) contains the administrative of fices, laboratory, the

sampling plant, the major U F, conversion processing and

fluorine generation facilities, and utility and maintenance

arens. The main plant stack is located near the northwest

cortior of the building and rises 150 feet above ground level.

About 200 feet west of the Main Process Building is a building

where yellowcake slurry can be received and processed.

Facilities in this building enable slurry to be dissolved in

nitric acid and the solution to be samplod before piping it
into the processing circuit. The solvent extraction (SX)
building is located in a separate building about 150 feet West

of the. main structure. A one-story warehouse about 200 feet

north of the Main Process Building provides storage for spare

mechanical equipment. A decontamination building north of the

Main Process Building provides decontamination and waste

handling capabilities. About 400 feet north of the Main

Process Building is the UF Reduction Plant.6

.

Additional facilities (Plate 5) include the followings an

electrical sub' station, UF cylinder storage area, tank farm6
,

for liquid chemicals and fuel oil, uranium ore concentrate

(yellowcake) drum storage area, cooling tower for was*.e heat

dissipation, sanitary sewage facilities, retention ponds for
fluorido contaminated wastes, retention ponds for untreated

raffinate waste from the solvent extraction process which
,

22
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1

j
i
;

; contains significant quantities of radioactive material, a
i

j raf finate sludge concentration and leading f acility, retention
i ponds for fertilizer, and a reservoir for emergency supply of
! water. A recent (October 31, 1990) aerial photograph of the

Site showing these areas is presented in Plate 5.
i
>

| 6.3.2 Site Location
a The Sequoyah Facility is located in. Sequoyah County in

! mideastern Oklahoma at 95'5' vest longitude and 35'30' north
;

j latitude, about 150 miles east of Oklahoma City, 40 miles west
'

,

of Fort Smith, Arkansas, 25 miles southeast of Muskogee, and

f 2.5 miles southeast of Gore (Figure 2 and Plate 4). The Site

is located in portions of Sections 15, 16, 21, 22, 23, 26, 27,

and 28 T12N, R21E and consicts of approximately 2100 acres-
V

bounded on the north by U.S. Route 64 and on the west by U.S.

Government owned land along the Illinois and Arkansas Rivers.

The eastern boundary of the Site is the eastern boundary line

of Survey Section 22 (Township 12 North, Range 21 East) . Most

of the Site is north of Interstate 40 (Plate 4). The

principal industrial facilities (including the MPB and SX
Building) are loctted in_a fenced area of about 85 acres in

_

Section 21 as shown in Plate 4.

The SFC Site is located in rural Sequoyah County, which had a
1980 population of 27,900. The four (4) adjacent counties of

Muskogee, Haskell, McIntosh, and Cherokee had a combined 1980
.

23
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| population of about 120,000. The major population center is
1

the city of Muskogee (40,000), about 25 miles to the

northwest. Nearby towns include Gore (population 478),

! Webbers Falls (485), Warner (1217), Vian (1131), Checotah
]

; (3074) and Sallisaw (4088), all of which are located along
Interstate 40 or old U.S. Route 64. The total population

| within 5 miles of the Site is abou 4371.
!

The sequoyah Site is situated on gently rolling to level land
.

of which about two-thirds is forested and one-third is open

| field Elevations en or near the Site range from 460 feet
i

i above mean sea level for the normal pool elevation of the

Robert S.
; Kerr Reservoir to 700 feet on top of a hill in the

southeastern corner of the Site. Slopes over most of the

upland areas of the Site are less than 7%. Steeper slopes of
creek ravines and hillsides average roughly 28%. The SX and

MPB area is located on land 555 to 565 feet in elevation. '

About 85 acres of the 2100 acre site are occupied by the
industrial complex. Most of the remaining land is used for

gazing cattle and forage production.

6.3.3 Adjacent Area Land Use
|

Prior to the advent of railroads in the area, the land was

used primarily. as cattle range. With availability of

railroads, corn and cotton became the main agricultural

products. In the last 30 years, however, the trend has been

24
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!

I away from cultivation of these crops and back to cattle gazing '

j and production of other food crops. Areas remaining in

cultivation are primarily in the bottom lands along the !

Arkansas River. In 1970, about 30% of the acreage of Sequoyah

County was used for range and about 40% was forected. The
i range is usually grazed year around, but the forage ic

supplemented with protein cubes, prepared pasture, and hay

consisting of tame grasses and small grain. Itigh-quality

trees have been largely eliminated from tho forested areas by

heavy cutting, fires, and uncontrolled grazing. Mont woodland

in the county is used for grazing,
,

i

Within a 10 mile radius of the SFC Facility, the following
land uses have been estimated:

Land Use Percent *
_ . . ,

Agricultural (mostly pasture) 30
Recreation 35
Residential 20
Commercial & Industrial 15
Unused Rough Terrain 25

*Due to multiple use of some areas, the total exceeds 100%
|

The large acreage for recreation is presented primarily by the

federally-owned land and water areas along the Arkansas and
L

Illinois Rivers and includes the 21,000 acre Sequoyah National

Wildlife Refuge, where large numbers of migrating waterfowl
are found in the spring, fall and winter.

25
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6.3.4 Surface Water

The Sequoyah Facility is located on the east bank of the

headwaters of the Robert S. Kerr Reservoir (Illinois River)
approximately 2.5 miles south-southeast of Gore, Oklahoma.

The Illinois River flows in a routhwesterly direction abtut 1

mile to join the Arkansas River (Robert S. Kerr Reservoir)
approximately 2 miles downstream from Webbers Falls, Oklahoma.

Although the Illinois River in the vicinity of the Sequoyah

Site is part of the reservoir, it is not considered navigable.
The river flow has been regulatsd . since 1952 by Tankiller

. Ferry Reservoir, which is approximately 7 miles upstream cf
the site. The average flow of the river near the Site is 1600

3f t /s.

In the vicinity of the sequoyah site, the Illinois River

drains an area of 1620 square miles. Most of the Site drains

to the headwaters of the Robert S. Kerr Reservoir (Illinois
River.). The principal Site drainage consists of the Facility
effluent, identified as the Combination Stream (Plate 5), and

Salt Branch, which flows along the northern boundary of the
Site. The only known spring in the vicinity of the industrial

Facility is about 1000 feet west of Pond 2 and has an average

flow of less than 0.5 liters / minute. Location of surf ace
waters in the area are shown on Figure 2.

.
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6.3.5 Climate

Sequoyah County has a warm temperate, continental climate.

Storms bring ample precipitation which moisture-laden air from

the Gulf of Mexico meets cooler, drier air from the western

and northern regionc. The most varicble weather occurs in the

spring, when loca.1 storms can be severe and bring large
amounts of precipitation. The nearest Sequoyah County weather j

station to the Sequoych Site is in the town of Sallisaw. The

mean annual temperature is 61.5'F. The monthly average ranges

from 40 F in January to 82*F in July. The average daily range
in temperature is 24 F. The lowest temperature on record was

-19'F in January, 1930, and the highest was 115'F in August,
1930. The mean annual precipitation ranges from 42.9 inches

in the town of Sallisaw, to approximately 44.1 inches in the
northeastern part of Sequoyah County. The seasonal

distribution of rainfall is fairly even, with 31% in spring,
26% in summer, 23% in fall and 20% in winter. The average

amount of snowfall from November through April is about 5.2

inches. Lake evaporation averages about 47.5 inches annually.

Of this amount, 72% occurs from May through October. There is

a net annual evaporation rate of about 4 inches in the SFC

area.

.

i
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6.4 Utility Line Investicatient,

Numerous below-ground utility pipelines are present in the MPB

and SX area. These underground utility trenches can provide

pathways for contaminants to migrate away from potential

release points. The importance of the utility pipeline

trenches has been discussed in prior sections and will not be

discussed further. A thorough review of these underground

utility trench migration pathways has also been evaluated and

discussed in earlier sections.

6.5 Soil Borinan
6.5.1 Shallow Shale Soil Borings

RSA drilled thirty-six (36) machine-augered shallow shalo soil

borings, in the MPB and SX areas for the purpose of evaluating

the subsurface stratigraphy /hydrogeology and to delineate the

horizontal and vertical extent of pousible licensed material

impacts to soils / groundwater. Another_ boring, BH-37, was

drilled into the backfill surrounding the combination stream
underground piping and was completed as a trench backfill

monitor well (MW-33T) to monitor water quality in the sand
backfill of the combination stream pipeline trench. The

location of the soil borings are shown on Figure 1. All

thirty-seven (37) machine-augered soil borings (BH-1 to BH-37).

were drilled by Professional Services Industries, Shepherd
Engineering and Testing Division, which was under the

professional supervision of a hydrogeologist from

28
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'

Roberts /Schornick and Associates, Inc. , Norman, Oklahoma. The

! soil borings were all drilled between September 24 ond October

11, 1990, utilizing hollow stem auger drilling methods and a
;

i CME-750 drilling rig. All borings were drilled to depths of
;

between 6.8 to 24.0 feet. The shale soil borings were

advanced until the underlying sandstone bedrock was

; encountered. The borings were then terminated at this

contact. The purpose of boreholes BH-1 to BH-36 (except BH-

24, BH-25, BH-35, and BH-36) were to define the thickness and

vertical extent of the upper shale unit. These borings were

drilled solely for lithological characterization and to

collect soil samples for licensed material analysis. Noha of
;

these borings were completed as monitoring wells. A second
'

boring was drilled at each location (except BH-35 and BH-36)
'

approximately five (5) feet from the first boring and this i

boring was completed as a monitor well. The reason why two

(2) separate boreholes were drilled was to prevent the

possible communication of the second borehole to the uppermeat

sandstone unit. The first borehole was drilled to the top of
'

the uppermost sandstone unit (and subsequently greuted in)

while the second borehole was drilled 1 to 2 feet from the
sandstone surface and completed as a monitor well. A summary

of the machine-augered soil boring drilling details is

presented in Table 10.

.
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Soil samples were collected continuously to the total boring

depths. in BH-1 to BH-37 utilizing a CME, 3-inch diameter,

continuous tube sampling system. The CME sampler provided 5-

foot long continuous soil samples. Lithologica3 descriptions

of the soil samples were visually made according to the

Unified Soil Classification System (ASTM D-2488 and ASTM D-

2049). The soil boring logs are presented in Appendix D.

l

The hollow-stem augers and all downhole sampling equipment |

were-decontaminated prior to use in each boring utilizing a
high temperature / pressure Washer. All other sampling

| equipment was also washed between each sampling event. ;

[ Augered cuttings from all boreholes were rwtained on-site and

| were placed in DOT approved 55-gallon drums for storage until
| testir>g can be performed to determine disposal criteria.

All boreholes -(BH-1 to BH-37) were backfilled to approximately

1-foot from ground surf ace with a bentonite grout mix (volclay
pure gold) . The grout slurry was mixed to an approximate
weight of 10.2 pounds per gallon. All boreholes were

rechecked the day after grout placement and those boreholes

where the grout had subsided were " topped off". The remainder

of the-borehole was filled with concrete to ground level in

all areas except the grassy areas. In the grassy areas, the

top one (1) foot was filled with topsoil.

l
.

1
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6.5." Deep Sandstone Soil Borings'

The deep sandstone soil borings were advanced through an 8-
2 inch pVC surface conductor casing. These borings were

advanced using a 6-inch bit and air rotary drilling methods (a
4

hydrocarbon filter was used to filter the air) . Soil camples
:

| were collected continuously from soil cutting and logged for

lithological characteristics. Lithological logs were prepared
!

from the top of the sandstone / shale contact to total boring

depths. Select boreholes were cored using a 3-inch NX
:

i corebarrel to provide additional lithological control.
|

6.5.3 Soil Sample Collection

Soil samples from the thirty-seven (37) machine-augered

; boreholes were collected continuously to total borehole depth.

Soil samples were composited in the field into 6-inch

increments for analysis for uranium. The 5-foot long

continuous tube soil cores were spilt into 6-inch increments

and composited over each 6-inch interval. Approximately 200'

grams of soil from the composited 6-inch interval was placed

in glass jars and submitted under chain-of-custody controlito
,

; the SFC laboratory for uranium analyses. Additional soil

samples were composited for soil vapor headspace gas readings

as described in the following section. All remaining soil was

1 wrapped in cellophane and aluminum foil, labeled, and placed

in waxed core boxes for permanent . storage. The soil

analytical data and composite intervals are shown in Table 11.

t 31
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Soil camples were collected frob the deep sandstone borings

over each 6-inch interval (by collecting cuttings from air !

rotary drilling) and placed in glass jars for analysis of

uranium. These samp'.es voro handled in the samo way as tho !

augered soil samples. The soil analyses from the sandstone '

intervals are niso shown in Toble ll.

6.6 !LqiL1[udsnace pas Survey

A soil headspace gas survey typically is the measurement of

relative or specific volatilo hydrocarbon concentrations in

soil pores in the unsaturated and saturated zone at various

points, distributed vertically and horizontally. In the un-

saturated zone, hydrocarbons can exist in the vapor phase in

soil pores, they can be absorbed onto soil particles, and they

can exist as free hydrocarbon liquid in soil pores.

Hydrocarbons in the saturated zone are typically sorbed onto :

soil particles over the zone of groundwater fluctuations or

may exist as free liquid in the soil poren. By obtaining soil

headspace gas data at vertically and horizontally distributed

points, the extent of subsurface hydrocarbon impact can be

defined.

The ambient temperaturn headspace ( ATH) method (Van Zyl,198~7)

:was utilized-for the soil vapor survey in the MPB area. This '

method consists of collecting discreet (or composito) soil

samples from a borehole and placing the soil in a s iss con-
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tainer, 1 caving a vacant headspace in the glass container.

The headspace gas in each glass sample container is then
analyzed for organic vapors using a portable organic vapor

monitor (OVM) approximately 15 to 30 minutes later.

Soil samples from the thirty-seven (37) borings drilled in the
MPB and SX area were collected in continuous 5-foot lengths

using a 3-inch diameter, CME continuous tube sampler. Samples

were collected continuously over the entire depth of each

boring. The individual 5-foot long soil samples were often

" shaved" to remove the outer layer of soil with the remaining

soil composited over either one (1)-foot or two (2)-foot
lengths and placed in glass jars (the jars were filled to 3/4

full). A layer of aluminum foil was placed over the top of

the jar and the cap screwed in place, sealing the jar. After

waiting approximately 15 to 00 minutes (samples were stored at

ambient air temperatures), the OVM detector Jra# vas used to

pierce the aluminum foil and an organic vapor headspace

reading was obtained. The resulting OYM headspace gas

readings are in parts per million (ppm) of total ionizable

hydrocarbon based upon an isobutylene standard. The OVM

detector was calibrated to a known'isobutylenn gas standard
'

prior to the headspace gas readings. The OVM detector has a

limit of detection of 0.1 parts per million of total ionizable
.

hydrocarbon. Results of the OVM ambient temperature headspace

gas readings are recorded (and presented in graphical form) on

33'
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the soil boring logs presented in Appendix D. A summary of

c.ll OVM soil gaa readings has been prepared and are presented

-in Table 12. The OVM soil gas readings provide an important

insight into both the vertical and areal extent of hydrocarbon

occurrence in the subsurface soils in the MPB and SX area. A

soil headspace gas survey was not conducted on the deep

sandstone soll samples since they were collected sia air

rotary drilling methods which greatly affects any volatile

hydrocarbons which may be present.

6.7 Mponitor WeU _IllstallatioJ

6.7.1 Shallow Shale Wells

Thirty-two -(32) of the thirty-seven (37) machina-augered

borehole locations worn completed as groundwater monitoring

wells in order to monitor shallow groundwater quality beneath

the MPB and SX area (MW-1 to MW-32) , test the aquifer physical

properties, and measure groundwater elevations for hydraulic

gradient / flow direction and seasonal water-level fluctuations.

Another well, MW-33T, was installed into the combination

stream utility trench si..:d backfill material.

All shale and trench monitor wells were constructed with pre-

cleaned, 2-inch, screw-coup'.ed , tri-lock, PVC casing and

0.010-inch slot, 3 to 10 foot long, PVC screens. Screen

placement was chosen by placing the screen across and above

the groundwater level observed at the time of drilling as well

34
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as fully screening (except lower 1-2 feet) the saturated

portion of the weathered shale (wells MW-1 to MW-32) . Placing

the screen at this level in the zone of saturation allowed for

the monitoring of potential immiscible layers or lighter-than-

water organics on the groundwater surface as well as

monitoring the majority of the uppermost saturated weathered

shale zone. Placing the screen above the existing saturated

zone allows for monitoring a greater saturated thickness in

the event the water-level rises. Special care was taken to

avoid the penetration of the underlying sandstone zone with

the shallow shale well. This precaution was taken to avoid

possible communication with the underlying sandstone zone.

The shallow shale we'l borehole was terminated between 1 to 2

feet above the sandstone to avoid the possible communication

between water-bearing zones. The entire screen length annulus

was surrounded with a clean 8-20 silica sand filter pack. A

0.17 to 0.75-foot long fines-catchment sump was placed below

the screen interval and the bottom was fitted with a screw

plug. The sand filter pack extended from the bottom of the

well to approximately 2.0 feet above the top of the screen.

A 2-foot thick sodium bentonite seal was placed above the top

of the sand pack and hydrated with distilled water. The well

annulus from the top of the bentonite seal to approximately

1.5 feet below ground level was filled with a volclay grout

mix. All completion materials (screen, sump, riser, plugs,

protectors and caps) were thoroughly cleaned with a high

35
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temperature /high -pressure water - wash before entering the
borehole. Above-grade or at-grade steel casing protectors

were placed over the PVC casing and concrete was placed in the

remaining 1.5 feet of the borehole and a 2 foot diameter by 1
foot thick surface concrete pad poured. All at-grade

completions have double, water-tight seals. The protector

seal is watertight and a water-tight cap is also placed over
the top of the PVC riser. Well completion diagrams for all

shallow shale wells and the combination trench monitor well
(MW-33T) are shown in Appendix E. A summary of monitoring

well completion details for shale wells MW-1 through MW-32 and

trench well MW-33T is shown in Table 13,

6.7.2 Deep Sandstone Conductor Casing

In order to prevent possible cross contamination during

drilling between groundwater contained in the shallow shale

unit and deeper groundwater bearing zones (sandstones and
interbedded shales), RSA and SFC installed 8-inch PVC

conductor casings through the entire extent of the uppermost

groundwater bearing zone (shallow shale unit). The conductor

casings were set approximately 6-inches to 1.5 feet into the

underlying sandstone. The conductor casing consisted of pre-

cleaned, 8-inch, PVC, screw threaded Schedule 40 fitted with

a drillable, water-tight bottom cap. The inside of the 8-inch

conductcr casing was filled with potable water prior to

placement .o the borehole and cementing. The .:asing was set

36
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into a 12.25 inch borehole that was either drilled by rotary

wash or air rotary methods. The casing was cemented in place

by using a tremio line to place a cement-bentonite grout mix

between the casing and borehole annulus. The cement-bentonite

grout mix consisted of mixing 6 gallons of water to 3-5 pounds

of powdered bentonite per one (1) 94 pound bag of Portland

cement. The cement was allowed to set-up over a minimum

period of 24 hours prior to drilling through the casing. The

potable water placed into the casing was removed prior to

drilling through the casing.

The conductor casings were all installed by Pool Drillin, of
Clinton, Oklahoma which was under the professional supervision

of a RSA hydrogeologist. Twenty-four (24) conductor casings

were installed between September 26 and October 10, 1990.

Another four (4) conductor casings were set in the SX Building
area on November 5 and 6, 1990. A summary of the conductor

casing drilling details is presented in Table 14.

6.7.3 Deep Sandstone Monitor Wells

Prior to drilling through the 8-inch conductor casings, all
potable water was removed from the inside of the casing. The

bottom cap was then drilled out using a 6-inch bit and the

borehole advanced using air-rotary drilling methods (a

hydrocarbon filter was used to filter the drilling air) . The

boreholes were advanced into an interbedded sandstone and

37
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shale sequence. The borings were terminated when a continuous

sandstone unit that generally occurred between depths of 30-35

feet in the MPB and SX area was fully penetrated. The deep

sandstone monitor wells were advanced to depths of between

18.5 (fish pond area) to 40.5 feet (east of MPB area). The

deep sandstone wells were drilled and installed between

October 5 and 11, and November 7 and 8, 1990 by Pool Drilling

which was supervised by a hydrogeologist from RSA. A total of

twenty-eight (28) deep sandstone wells were installed. The

sandstone wells were constructed of 2-inch, tri-lock, screw-

threaded PVC casing and 0.010 slot screen. The screen

interval extended from about 0 to 2.5 feet below the conductor

casings to the bottom of the sandstone (30-35 foot depth

interval). A seal of bentonite rellets was often placed into

the bottom of the bore, hole if the underlying shale was

penetrated beyond one (1) foot. This seal extended only to

the bottom of the sandstone unit. A sand pack was placed

around the screen and extended 1.5 to 2.0 feet above the top
of the screen. A bentonite pellet seal was then placed on top

of the sand pack (the top of sand typically was 6-inches below

the conductor casing) and extended 1 to 2 feet into the

conductor casing. The inside of the 8-inch conductor casing

was then filled with a volclay grout to 1.5 feet from ground

and an aboveground or below-ground protector installed in the

same manner as described in the shallow shale monitor well
section. A summary of the deep sandstone monitoring well

38

. _ - _ _ - _ _ _ _ _ _ _ _ - _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - _ - _ _ _ - _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ - - _ _ .

. .- 2



. _ . _ _ _ _ _ _ _ _

,

drilling and completion details is presented in Table 15.

Monitor well completion records for the sandstone wells are

presented in Appendix F.

The shallow shale and deep sandstone monitor wells were

developed periodically between September 26 and December 6,

1990, 1990, using clean dedicated PVC bailers or a precleaned

centrifugal pump. The wells were purged until the water

visibly cleared of fine-grained sediment and the pH,

temperature, and specific conductance of the developed

groundwater stabilized. Monitor well development details are

presented in Tables 16 and 17, respectively.

6.8 Hydraulic Conductivity Tests and Water-Level Measurements

Hydraulic conductivity is a numerical description of the

capability of an aquifer to transmit a volume of groundwater
under a known hydraulic gradient through a unit cross-section

of the aquifer ovsr a known period of time. Hydraulic

conductivity tests (falling and/or rising head t :sts) of the

uppermost groundwater systems were conducted in most cf the

wells installed in the SX and MPB area in November and
December, 1990, utilizing the slug-test method (Bouwer and
Rice, 1976). The hydraulic conductivity tests were conducted

in wells which were constructed under rigid dimensional
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. controls .in order to provide representative values of

horizontal hydraulic conductivity for the upper shale and

deeper sandstone groundwater system.

With the alug test method, the hydraulic conductivity of an

aquifer is determined from the rate of rise or decline of the

water level in a well af ter a certain volume or " slug" is
.

suddenly inserted or removed from the well. Slug test results

were evaluated in accordance with the methods presented by

Bouwer and Rice (1976).

To provide useful data, slug tests in moderately permeable

material are conducted using an automatic data logger and a

pressure transducer to measure groundwater levels.

Groundwater f3:0tuations were measured using an In-Situ Hermit

SE-1000B Environmental Data Logger and a 10 psi downhole

pressure transducer. In sandy or other permeable aquifers,

the useful portion of the recovery curve occurs within the

first few seconds of the test. A log-type measurement

frequency is necessary to allow very frequent measurements

(0.5 second or less) in the first several seconds and less
frequent measurements after about 10 to 20 seconds.

In-situ field slug tests were conducted on most sandstone and

shale monitoring wells in November and December, 1990, to
'

obtain measurements of horizontal hydraulic conductivity in
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each groundwater horizon. The hydraulic conductivity values

provide valuable insight into the transport velocity of the

groundwater in the upper aquifer systems beneath the Facility.

The slug test data is presented in Appendix G. The results of

the slug tests are tabulated in Table 18 and are discussed in

detail in Section 6.11.

Water-level and well-depth measurements have been periodically

measured on all groundwater monitorir, wells SX and MPB area

during September, October, November and December, 1990.

Water-level measurements were generally taken on a two (2) or

three (3) day frequency in all wells except for seven (7)
wells which were slow to reach equilibrium. In these wells

(MW-3, MW-6, MW-15, MW-20, MW-21, MW-23, and MW-2 5 ) , water

levels were measured daily Monday-Friday beginning November 5,

1990. SFC will begin (on December 15, 1990) to measure water
levels en a monthly frequency until the Facility wide

Environmental Investigation is completed in July, 1991 at
which time a new measurement schedule will be proposed. The

water-level measurements were taken to accurately determine
the hydraulic gradient and groundwater flow direction in the

Facility area. Measurements taken at different time intervals

also provide information on the extent of seasonal fluctuation

of the groundwater surface. The wa+,er-level measurements

taken in shallow shale and deep sandscone monitoring wells in
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the MPB and SX area are summarized in Tables 19 and 20,

respectively.

Well-depth measurements were also taken periodically in the

groundwater monitoring wells. The well-depth measurements

provide information necessary to assess the condition of well

(i.e. if the wells are experiencing silt build-up) and to

provide the necessary purge volumes during groundwater
,

sampling events. The total well-depths measurements for the

shale and sandstone wells are tabulated in Tables 19 and 20,

respectively.

6.9 Groundwater Samplinc
,

Between September 28 and October 11, 1990, groundwater from

the shallow shale and deep sandstone wells (except MW-24A, MW-

25A, MW-26A, and MW-27A which were installed in November,

1990) installed in the MPB and SX area were sampled. The

groundwater was sampled for the purpose of characterizing the

chemical quality of the shallow groundwater upgradient and
downgradient from the MPB and SX area. A second groundwater

sampling event was conducted between December 5-10, 1990 and

included sampling of all (including SX sandstone wells) wells

in the SX and MPB area. All wells were sampled by RSA

personnel during both sampling events.
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Prior to sampling, all wells were measured to determine

groundwater level and well depth. In addition, the

groundwater surf ace was inspected to determine if any floating

immiscible liquids were present. Following these

measurements, the wells were purged of at least three

casing / sand pack volumes of groundwater in order to eliminate

stagnant fluids within the we]l casing and sand filter pack.

If the wells did not yield three (3) casing volumes prior to

being bailed dry, the wells were allowed to recover for 12-24

hours prior to obtaining a sample. Purging was accomplished

by bailing with precleaned dedicated PVC bailers. All bailers

were fitted with clean monofilament line. All fluids purged

from the wells were collected in 55 gallon drums and are being

retained pending analysis.

Groundwater samples were collected with dedicated precleaned

PVC bailers. The groundwater samples were carefully poured

directly into the appropriate sample bottles. Special care

was exercised during sampling to avoid excess aeration of the

sample.

The groundwater collected from all of the wells installed

around the MPB and SX area were analyzed for uranium,

fluoride, nitrate, pH, and specific conductance. The uranium,

fluoride, nitrate, pH, and specific conductance parameters

i
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were chosen because they are major environmental constituents

of concern for material used in the MPB and SX areas. Tables

21 and 22 summarizes the time sequence over which groundwater

samples were taken and the analytical test results for the

shallow shale and deep sandstone wells, respectively.

6.10 Area GrouAdwater Usacre

All current and past groundwater users within a 1-mile radius

of the SFC Facility were identified based upon records

available from the following sources:

1) U.S. Geological Survey water well data base, Sequoyah
County, Oklahoma

2) Oklahoma Water Resources Board Files,

3) Wells identified in the Reconnaissance of the Water
Resources of the Fort Smith, Quadrangle, Hydrological

Atlas 1, and

4) Wells identified by a visual inspection of the 1-mile

radius surrounding the Facility.

This survey of groundwater usage identified one (1) water well

in a 1-mile radius of the Facility. Thic well appears to be

a domestic water well located on SFC property, but its current
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status is unknown but it is not in current use. There were no )

identifiable groundwater users between the Facility and the

Illinois and Arkansas Rivers, the likely groundwater discharge

point for the shallow groundwater system. No apparent or

known impacts to current groundwater users has occurred as a

result of the Facility operation. No water well records were

on file with the Oklahoma Water Resources Board (OWRB) for
wells within 1-mile of the Facility. A letter to this effect

has been received from the OWRB and is presented in Appendix

H.
,

t

[ 6.11 Results of Hydroceolocical Assessment
i

| 6.11.1 F<aluation of Groundwater as a Migration Pathway

Based upon the results of the soil boring and groundwater
monitoring well installation program, SFC has defined the

uppermost groundwater system beneath the MPB and SX area.
1

Based upon preliminary results to date, it appears that there

are two (2) separate groundwater flow systems in the MPB and

SX area. The uppermost system appears to be either perched

upon highly consolidated and cemented sandstone and shale

! which is less permeable than the overlying terrace deposits or
|

| it occurs within the fractures of the upper shale unit, but
| the groundwater level occurs below the top of the shale unit.

| The shallow terrace deposits (where saturated) and the

uppermost shale unit SH1 are hydraulically in communication

and behave as one groundwater bearing zone. This shallow
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groundwater occurs within the upper 10-20 feet in the MPB and

SX areas. The upper 10-20 feet beneath the MPB and SX areas
,

is underlain by shales and terrace deposits consisting of
'

silts and clays. A deeper (and hydraulically separate)

groundwater flow system occurs beneath the upper weathered

shale unit SH1 and occurs within fractures of a interbedded
se ndstone and shale sequence that extends to depths from about

20 to 40 feet.

6.11.2 Geology

6.11.2.1 Site Soils

According to the U.S.D.A. Soil Conservation Service, the Main

Process Building and SX Building are located over soils of the

Pickwick Series. Other soils in the immediate area include
soils of the Hector Series, Linker Series, and Vian Series.

According to the U.S.D.A. Soil Conservation Survey Map
(Abernathy, 1970), the Pickwick loam, 2-5 percent slopes,

eroded (PcC2), of the Pickwick Series directly underlies the
MPB and SX Building. The Pickwick Series consists of deep,
moderately permeable, well-drained soils on uplands that form

in weathered material from sandstone. Soil of the Pickwick

Series typically have.a surface layer of loan that is light
brownish gray in the upper part and very pale brown in the

| lower part. A typical profile consists of light brownish-gray
loam from 0-4 inches, followed by a very pale brown loam from
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4 to 10 inches. Beneath this is a reddish-yellow light clay

loam from 10-14 inches underlain by a reddish-yellow clay loan

to 28 inches. From 28 inches to about 68 inches is a coarsely

mottled reddish-yellow clay _ loam followed by a mottled light

gray and reddish-yellow clay loam. Soils of the Pickwick Loam

(PcC2) are typically eroded. Generally, the surface soil

~ layer is 7-11 inches thick. This soil is suited to growing of

small grain crops, sorghum, and tame pasture. This soil has

a moderate corrosivity to uncoated steel and a high

corrosivity to concrete.

The Vian Series soils consists of deep, moderately slowly
permeable, moderately well drained soils on uplands and form

in loamy alluvium or loess. Soils of the Vian Series

typically have a surface layer of silt loam. The upper part

of the subsoil is typically a very pale brown silt loam.

.Below this is a brownish-yellow silty clay loam, and-below

this, coarsely mottled light-gray, very pale brown and yellow
silty clay loam.

The Linker Series soils consist of moderately deep to deep,

moderately permeable, well drained soils on uplands that

formed in material weathered from sandstone. These soils are

typically loam and clay loam to about 30 inches.

!
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The Hector Series soils consist of shallow, rapidly permeable,

excessively dr,-ined soils on uplands that form in material

weathered from sandstone. These soils are typically fine

sandy loam to about 14 inches.

A soils map showing the location of the MPB and SX Building is

shown in Figure 3.

6.11.2.2 Regional Geology

The SFC Site is located on the southwest flank of the Ozark
Uplift, a major tectonic feature extending from east-central

Missouri to northwest Arkansas and northeast Oklahoma. The

Arkoma Basin lies immediately to the south and southeast,

while the Ouachita Mountains are about 50 miles south of the
Facility. The geology in the region consists of Quaternary-

age alluvial and terrace deposits along and adjacent to the

major rivers in the region. Bedrock formations present in the

region consist of Pennsylvanian, Mississippian, Devonian,

Silurian, and Ordovician-age shale, limestone, siltstone, and

sandstone formations. The geologic formations regionally dip

to'the southwest at 2-3 degrees toward the Arkoma Basin. A

regional geological map showing the SFC Facility is presented
in Figure 4. An explanation for this map and a regional

stratigraphic column is presented in Figure 5. An area

stratigraphic column is shown in Figure 6 for bedrock units

present in the Arkoma Basin and adjacent areas.
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6.11.2.3 Site Geology

The MPB and SX Building area (Site area) are underlain by a

thin layer of Quaternary-age terrace deposits which are

underlain by about 390 feet of the Pennsylvanian-age Atoka

formation. The Atoka is underlain by the Pennsylvanian-age

Wapanoka Limestone Formation. In areas, small amounts of fill

materials are also present.

Elll fiatorial

Small amounts of fill are present in select areas at the

Facility. Most of the fill materials in the MPB and SX

Building area occurs immediately adjacent to buried utility

lines and as subbase to concrete floors, and concrete and

asphalt roads and storage areas. The fill materials in the

utility trenches consist mostly of silty sand, sandy gravel,

silty clays, and weathered shale. The fill materials beneath

the concrete floors and roadways consist mostly of silty sand

and sandy clay that reach maximum thickness of about 1.5 feet.

The fill material in the buried utility line trenches consist

mostly of silty sand and silty gravel which immediately

surround the utility line. A silty clay and/or weathered

shale material typically overlies the coarser sands and

gravels in the utility line trenches. The fill material in

the buried utility line trenches occurs from depths of 0-17

| feet but averages 5 to 7 feet in thickness and depth.
L

!
|
|
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Terrace Depos.ts

A thin veneer of Quaternary-age Pleistocene terrace deposits

cover most of the site area surfaces where fill material is

not present. The terrace deposits consist mostly of silts,

sandy silts, silty clays, sandy gravelly clays and silty sandy
clays that overlie a shale (SHl) unit of the Atoka formation.

The terrace deposits are remnants of extensive terrace

depocits laid down during high water stages of the Illinois

P.od Arkansas Rivers. Downcutting by these rivers has lef t

these deposits high above the present day river valley. From

their maximum thickness on the hill tops in the area

(including the MPB and SX Building areas), the terrace

deposits thin rapidly in all directions. The terrace deposits

in the Site area range in thickness from 1. 0 to 15. 0 feet

(average about 7.7 feet) and occur between depths from , ,o

16.4 feet. The terrace deposits are thickeat (16.4 feet) near

the southwest corner of the MPB and thin in all directions
away from this area. Beneath the NPt:, the terrace deposits

thicken. southward from about 2 feet on the north side to 8
feet on the southeast side to 14 feet on the southwest side of
the MPB. The terrace deposits range in thickness from 5.0 to

8.7 feet in the SX Building area and occur from depths of 0 to

8.7 feet in this area. An isopach map chowing the thickness

of the terrace deposits in the Site area is shown on Figure 7.

This map also shows the depth to the top of the. Atoka bedrock

surface, which is n shale in the Site area. The thickness of
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the terrace deposits and their relationship to the underlying

Atoka formation is shown on the geological cross sections

presented in Figures 8, 9, 10, 11, 12, 13, and 14. The

location of these geological cross sections are shown on

Figure 15.

Immediately underlying the terrace deposits is the

Pennsylvanian-age Atoka formation. The Atoka formation is

characterized by very irregularly bedded discontinuous units

of sandstone, siltstone, and shale with thin limestones in the

; lower part. Approximately 390 feet of the Atoka formation are

present beneath the Facility. The base of the Atoka formation

(390 feet below the surf ace), rests on the unconformity at the
top of the Wapanoka limestone formation. The Wapanoka

outcrops about 10 miles northeast of the site and the top of

the Atoka, marked by the Hartshore sandstone, outcrops about

G miles southwest of the Facility. Regional dip is generally

to the southwest, which is also the direction of thickening of
the Atoka. The membern of the Atoka exposed at the Site are

about in the middle of the formation.

In the Site area, the top of Atoka formation occurs from about

1.0 to 16.4 feet below ground level as shown on Figure 7. The

top of the Atoka present in the Site area consists of an upper

shale unit (Unit 1SH) which was present in all areas except

BH-31 near the Fish Pond south of the MPB. An isopach map
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showing the thickness of this upper shale unit (Unit 1SH)is
shown in Figure 16. The thickness of this upper shale unit

ranges from a maximum of 20.1 feet near the northwest corner

of the MPB to zero in BH-31 near the Fish Pond and averages

9.2 feet in thickness across the Site. The thickness of this

upper shale unit beneath the MPB ranges from about 7.5 feet in

the southwest corner to about 17.5 feet near the r.orthwest
corner. This upper shale unit appears to thicken to the west

and north and thin to the south and east. The thickness of

this shale unit ranges from about 10 to 17 feet in the SX

Building area. The uppermost shale unit (SHl) is typically

dark grayish brown, fissile, and silty and sandy near the
contacts with adjacent sandstone units. This unit is

laterally continuous at the Site except in one boring (BH-31)
near the Fish Pond. The thickness of this shale unit is

important since it is essentially an aquitard which inhibits
-the downward or upward movement as well as the horizontal

movement of groundwater or associated contaminants.

A structure map showing the elevation of the uppermost shale

unit (Unit SHl) is presented in Figure 17. This map indicates

that the clevation of the shale unit is highest near BH-12 on

the north side of the MPB and slopes away from this point in
all directions. The maximum elevation of the shale surface

noted was 564.5 feet AMSL in BH-12 and the minimum elevation

| observed was 542.1 feet AMSL in DH-32 near the Fish Pond. A

l
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review of a structure map of this type is important since the

shale typically will show a low vertical permeability and

recharging water will tend to flow vertically until this shale

unit is encountered and then become perched upon its surface.

Groundwater flow of this perched system is then controlled by

the slope or configuration of the shale surface. This

structure map was also examined for the presence of erosional

" valleys" or paleo-channels on the bedrock surface which of ten

control the movement of groundwater and may also exhibit

higher flow permeabilities than adjacent materials. A

possible eroded paleo-channel surface on the shale unit was

noted to begin near the southwest corner of the MPB and trend

south-southwesterly. Two (2) other possible paleo-channel

surfaces were noted on this map. One (1) is located near the
southeast side of the MPB and trends southeasterly. A second

possible paleo-channel begins near the northeast side of the

MPB and trends southeasterly. The locations of these possible

paleo-channels are shown on Figure 17.

Located beneath the uppermost shale unit is a highly comented,

very fine to medium-grained, pale brown to dark gray,

sandstone. This sandstone is laterally continuous across the

Site and ranges in. thickness from 0.4 to 12.5 feet (averages

3.2 feet) and occurs between depths of 7.0 to 27.5 feet. This

sandstone unit is essentially impermeable due to its highly

cemented nature and this unit would also be considered an
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aquitard in the Site area. A map showing the depth to the top

of the first sandstone unit encountered in the Site area is

shown on Figure 18. This map shows that the depth to the top

of this sandstone unit ranges from a high of 24 feet south of

the SX Building (BH-28) to a low 7.5 feet near the Fish Pond

(BH-31). The depth to the uppermost sandstone typically

decreases to the south. A structure map (Figure 19) of the

top of the uppermost sandstone was also prepared to evaluate

its surf ace configuration and possible paleo-channel systems.

This map was also prepared to aid in the evaluation of the

groundwater data since the sandstone appears to be very tight

and relatively impermeable. The uppermost sandstone surface

is highest along the north, east, and southeast sides of the

MPB and generally slopes toward the south-southwest away from

those areas. A possible easterly trending paleo-channel was

identified on the candstone surface near the southeast corner.

A second possible paleo-channel was identified to begin on the

north side of the MPB and trends easterly away from the area.

The possible paleo-channels are shown on Figure 19.

Beneath the uppermost sandstone unit sal is an alternating

-sequence of laterally continuous sandstone and shale units

which have been numbered sequentially as sandstone units SA2,

SA3, SA4, etc. and shale units SH2, SH3, SH4, etc. These

individual units have been characterized to a depth of about

35-40 feet in the MPB and SX Building areas and are shewn on
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the lithological cross sections shown in Figures 8 through 14.

In general, those units that have been penetrated by drilling

are laterally continuous beneath the SX and MPB araas. The

shale layer unit 2SH ranges in thickness from 2.6 to 9.8 feet

'

(average 5.2 feet) and occurs between depths of 8 to 32.5

feet. This shale and sandy shale unit (2SH) is dark gray to

light brownish gray, fissile, silty, and contains thin

laterally discontinuous silty sandstone lenses. Sandstone

unit 2SA is dark gray to very dark gray, very fine grained,

quartzose, well cemented sandstone. This laterally continuous

unit across the Site contains laterally discontinuous beds of

silty shale. _ This sandstone unit SA2 ranges in thickness from

3 to 10.3 feet (averages 5.0 feet) and occurs between depths

of 12.5 to 38 feet below ground level in the site area. Shale

Unit SH3 underlies sandstone unit SA2. This shale is very

dark gray, sandy to silty, with high organic content and

contains thin discontinuous sandstone layers. Shale unit SH3

is laterally continuous across the Site and varies in

thickness for 1 to >8 feet (average 2.5 feet) and is found

between depths of 17.0 to >40.5 feet. Sandstone unit SA3 was

penetrated by only five (5) borings at the Site. Based upon

this limited data, this sandstone unit varied in thickness

from 1.5 to 3.0 feet (average 2.5 feet) and was found between

depths of 30 to 37 feet. This sandstone unit is highly

cemented, very fine grained, very dark gray, and very hard.

The last shale unit (SH4) was partially penetrated in only
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three (3) borings. This shale unit SH4 is greater than 4 feet

in thickness and occurs between depths of 27.5 to 35.5 feet.

A more detailed description of the terrace deposits and the

individual shale and sandstone units is presented in the Site

specific stratigraphic column shown in Figure 20.

The bedrock Atoka formation penetrated by drilling in the Site

area generally dips to the south-southwest from 0.5 to 4

percent (average 2 percent). Jointing and fracturing are.

present in this bedrock formation to varying degrees but do
not appear to be a prominent feature in these rocks. The

silty and sandy shales are much less conspicuously jointed

than the purer clay shale, and the observable joints are wavy,
irregular, and short. Most of the sandstone beds also lack
prominent jointing; where observed, they are short and

irregular.

The Carlile School fault (approximately 2800 feet southeast of |t

MPB) is the most prominent structural feature in the immediate

area. The plane of the fault is not exposed, but its presence
is revealed by vertical beds of sandstone which form low

hummocky parallel ridges south of the Carlile School. The

ridges stretch for a couple of hundred meters across a

pasture. They are about 150 feet apart, and are the surface

indication of sandstone beds at 1 to 2 feet thick. Data

collected during the drilling program in the MPB area did not
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indicate the definite presence of any faults or lithological

offsets. However, some difficulty was encountered in

correlation of lithological data near the Fish Pond, which

could indicate a small fault or lithological facies change.

The area of East Central Oklahoma, where the SFC Facility is

located, lies in a quiet seismic region of the United States.

Although distant earthquakes may produce shocks strong enough

to be felt in this area, the region is considered to be one of

minor seismic risk.

The seismically active regions clocent to the Site are the Il

Reno-Nemaha Ridge area located in Oklahoma, Kansas, and

Nebraska, and the New Madrid area in Missouri. The

probability of serious damage to the STC Facility from

earthquakes occurring in either area is remote,

Minerals in the s a consist of coal, limestone / sandstone, and

sand / gravel from the Arkansas River floodplain, and clay and

shale. The nearest coal production is 14 miles west of the

town of Warner. Coal is being mined from a depth of 1400 feet

at Stigler in Haskell County,18 miles south of the Site. The

nearest coal deposits are located approximately 12 miles

southeast of the Site, but most of these low-quality mines are

currently inactive.
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6.11.3 Hydrogeology

6.11.3.1 - Regional Hydrogeology

Usable groundwater in the region occura principally in the

thicker alluvial and terrace deposits of the Arkansas,

Illinois, and Canadian Rivers. Groundwater also occurs to

minor degrees in the Pennsylvanian-age bedrock formations. A

major bedrock aquifer'(The Keokuk and Rush Springs formations

of Mississippian-age) occurs approximately 10 miles northeast

of the Site and this aquifer is capable of yielding between 3

to 50 gallons per minute of good quality water. The location

of the SFC Facility with respect to major bedrock aquifers is
shown in Figure 21. An explanation for this map is shown in

Figure 22. The SFC is located near the edge of a major

alluvial and terrace aquifer deposited along the Arkansas and

Illinois Rivers. Site specific data indicates that only a

thin veneer of terrace deposits exist at the Site and these

are not capable of yielding usable quantities groundwater due

to their limited thickness and areal extent. The terrace

deposits on the Site area yield very little to no groundwater
and much of the terrace deposits in the MPB and SX area are

unsaturated and therefore are not capable of yielding

groundwater. A map showing the SFC Site area with respect to

major alluvial aquifers is shown in Figure 23. A map showing

the availability of-groundwater in the area shows that the

SFC, MPB and SX areas are located over geological units which

are considered least favorable for development of groundwater
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supplies. The map showing the availability of groundwater in

the SFC area is shown in Figure 24. An explanation for this

map is shown in Figure 25. The SFC is also located in an area

where the chemical quality of groundwater contained in

underlying lithological units is described as poor to fair.

A map showing the general quality of groundwater in the SFC |
|
'

area is shown as Figure 26. An explanation for this map is

presented in Figure 27.

!
,

Regional flow of groundwater in the SFC area is west and south

toward the Arkansas or Illinois Rivers, the likely discharge

point for shallow groundwater beneath the Facility. Minor

amounts of groundwater may discharge as springs,

evapotranspiration, or recharge to other strata. The Atoka

formations and terrace deposits of the area are likely

recharged from precipitation following over their outcrop

areas, and to a lesser degree from. recharge from underlying

formations.

The only significant fresh water aquifer in the-immediate site

area is the alluvium of the Arkansas River Valley. The lower

part of the alluvium consists of up to 15 feet of coarse sand-

with a productivity of as much as 900 gpm. The water is

classi'Jied as "hard to very hard" (greater than 180 mg/l total

hardaess) but is suitable for irrigation and watering stock.
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6.11.3.2 Site Hydrogeology

The hydrologic conditions in the immediate area of the

sequoyah Facility are typical of those described for the Atoka

formation discussed below. This formation is considered to be

a very poor aquifer because the soil cover is thin and has

poor permeability, and the underlying sandstone and shale beds

require fracturing to provide storage capacity. Water quality

is poor and yields average only 0.5 gpm. It is estimated that

because of the very low permeability of the Atoka rocks,

approximately 95% of the rainfall is lost by surface runoff.

The only local area capable of supporting a marginal well iu

adjacent to the Carlile School fault, where fracturing of the

Atoka formation is sufficient to provide a reservoir of

limited areal extent. The best water well on the Site area is

located in the belt of fracturing and has a depth of 84 feet,
a static. water level at 29 feet, and a yield of 1 gpm. The

water quality' of this well is better than average for the

Atoka formation, having approximately 460 mg/l total dissolved
solids. In contrast, water wells drilled at the three former

home sites of State Highway 10 did not supply adequate water
for domestic purposes. The Sequoyah county Rural Water

Association now supplies rural water to area residents.
-

.
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The SFC Facility does not use groundwater resources but

obtains water from the Tenkiller Reservoir located about 7

miles to the north.:

Groundwater in the site area occurs in limited quantities in

the Quaternary-age terrace deposits and within the interbedded

sandstones and shales in the uppermost 35 feet of the Atoka

formation. In general, the terrace deposits ncrthward from

the middle of the MPB were unsaturated and did not contain
groundwater at the time of this investigation (October-

| November, 1990). Southward from this area, the terrace

deposits were saturated over a portion of their thickness. A

map showing the ss curated thickness of the terrace deposits is

presented in Figure 28. The portion of the terrace deposits

where the groundwater saturation is the thickest is in the

southwest corner of the MPB. A map showing the depth to

groundwater on November 12, 1990 in the shale / terrace deposits

is shown in Figure 29. The depth to groundwater varies from

0.45 feet at MW-29 near the Fish Pond to 10.78 feet at MW-7
near the northeast- portion of the Site. The depth to

groundwater varies from 9 to 10 feet beneath the SX building

and- 6 to 9 feet beneath the MPB. The groundwater

potentiometric surface for groundwater in the uppermost shale

and terrace deposits is shown in Figure 30. This map

indicates that the groundwater flows radially away from the

front entrance of the MPB and this map appears to be greatly
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af fected by the trench well puteping program in the SX (where,

15 -trench sumps are pumped weekly) and adjacent areas. A

large groundwater depression has been created near the SX

Building due to the pumping of the trench sumps in this area.

Preparation of a statie potentiometric surface map Jor the

shalo/ terrace deposits was not possible due to pumping of the

trench sumps in the area. The groundwater in the uppermost

shale and terrace deposits are under unconfined conditions.

The potentiometric surface map for the uppermost sandstone and

interbedded shale sequence for November 12, 1990 was prepared

and is presented in Figure 31. This map shows that

groundwater la formations underlying the uppermost shale unit

generally flows to the southwest. A comparison of this map to

the structure map of the top of the uppermort sandstone'

(Figure 19) shows a good degree of correlation. The

.interbedded sandstone and shale bedrock coquence beneath the

uppermost shalo (SH1) is under confined conditions and there

appears to be no major communication with the groundwater

contained within the overlying shale or terrace deposits. In-

fact, the uppermost sandstone unit may likely act as a

impermeable barrier on which groundwater contained within the

overlying shale and terrace deposits is porched. This

sandstone is very highly cemented, very fine grained and has.

.very Jittle primary porosity through which groundwater can

move. A groundwater head difference map between the terrace
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deposits / uppermost shale unit and the lithological units

beneath tho uppermost shale has been prepared and is presented

in Figure 32. This map shows that thoro is a significant

i difference in groundwater potentiometric surfaces between

those water bearing formations monitored which is excellent

evidence for hydraulic separation of the two (2) water bearing
| zones monitored. Hydrographs of select wells in the site area
,

have also been prepared and are presented in Figures 33 and
34. Those hydrographs show short-term groundwater

fluctuations and the relationship between the groundwater
potentiomotric surfaces in the two (2) water bearing

formations monitored.

Slug tests were conducted on fourteen (14) shellow shale wells

and twenty-ono (21) doop sandstone wells at the SFC Facility.

The permeability or horizontal hydraulic conductivity of the

shallow shale formations and terrace deposits ranged from a

maximum of 1.28 x 10 2 cm/sec to a minimum of 2.u7 x 10'?
I

cm/ soc. The geometric moon from the fourtoon (14) shallow

shalo wells was 2.02 x 104 cm/sec. The hydraulic gradient in

the shallow shale unit is variable over the site and ranges
i from about 0.000 to 0.06 feet / foot. The hydraulic gradient

averagos about 0.06 foot / foot on the south side of the MPB and

about 0.012 foot / foot on the west side of the MPB to-the SX
Duilding. The of f ectivo porosity for the fractured shale unit

is estimated at 0.05 or 5 percent. Based upon these values,
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1

!the average groundwater flow velocity was calculated using '

Darcy's flow equationt

|V = KI/n
|where: V = average flow velocity, em/ soc

X = hydraulic conductivity, em/seei

1 = hydraulic gradient, foot / foot
n = cffective porosity, dimensionless ,

The-

average groundwater flow velocity in the shallow shale

unit at the Site is variabic and largely dependent upon the,

degree and interconnection of fracturing present in the shale.

The groundwater flow velocity in the shallow shale unit on the

west sido of the HPB was calculated at 0.014 fect/ day or about
5 fcot/yoar. The average groundwater flow velocity in thn

shallow shalo unit on the south side of the MPB was calculated
at 0.008 foot / day or about 25 foot / year.

The slug test results conducted on the deeper intorbedded
sandstono and shale sequence indicated that the horizontal

hydraulic conductivity of this geologic sequence ranged from
a minimum of 4,47 x 104 cm/ soc to a maximum of 3. 4 9 x 10''
cm/sec. The geometric mean from the slug testa conducted on
the twenty-one (21) deep sandstono wells was 6.76 x 10'5
cm/sec. The horizontal hydraulic gradient in the deep

sandstono groundwater system averaged 0.01 feet / foot. The

ef fective porosity for -the fractured shale / sandstone sequence
was estimated at 0.05 or 5 porcent. Based upon those values,

the average groundwater flow velocity in the deep sandstono

unit was calculated at 0.038 foot / day or about 14 foot / year.
64
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i

i
,

i
i

j The results of the horizontal hydraulic tests (slug tosto) are
i

] prosented in Tab 30 18 and the slug test data are presented in i

Appendix G.
,

}
)
4 6.11.4 Groundwater Quality Results
!

; 6.11.4.1 Shallow Shalo Wells
1

) Groundwater quality results from the shallow shalo wells
s

indicato that uranium levels outside the rostricted area are"

below tho. environmental action levels of 225 ug/l at all
:i

j locations sampled to dato cxcept MW-10. Uranium lovcis in
!

groundwater from well MW-10, at 30,000 ug/l measured on!

10/10/90 and 21,170 ug/l- measured on - 12/8/90, woro above

environmental action lovels. Becauso groundwater in well MW-
)
i 10 exceeded the environmental action level for uranium, SFC

] installed fivo (5) additional shallow shale wells in the

potential downgradient direction. To dato, samples have boon

j. obtained from all five (5) of thoso wells and all fivo (5)
i

Wolls (MW-19, MW-29, MW-30, MW-31 and MW-3 * ) show uranium

levels well below onvironmental action levels. No additional1

monitoring wells are needed to define the uranium extent in
4

the area of MW-10 or in the unrestricted area.
i

,

Wells where uranium levels above 225 ug/l in the restricted

area occur includo MW-12, MW-14, MW-15 '(10-7-90 sampling), MW-

16 (10-7-90 campling), MW-18, MW-24, MW-25, MW-26 (10-7-90

sampling), and MW-27 (10-7-90 sampling). Those wells are
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I

located on the west, southwest, and north sides of the MPB in

i the rostricted area. Analytical results for the shallow shalo

wells is shown in Table 21. Uranium Icvols in groundwatera

f rom wells MW-15, MW-16, MW-26, and MW-27 measured on 10-7-90
i

were noted at being below process laboratory detection limits

|- of 60,000 ug/1, <10,000 ug/1, <10,000 ug/1, and <10,000 ug/1,
'

j ' respectively. Analytical data from those same wells collected
L

in early December, 1990 show uranium lovels in groundwater

from these wells far below the environmental action levels of

225 ug/1.

In addition to a comparison of the uranium levels detected in

the uppermost shale / terrace deposits to licenso environmental

action levels, a comparison was made to background uranium

levels which likely range from 5 to 10 ug/1. An isopleth map

showing uranium levels during December 5-10, 1990 in the

uppermost shale and terrace-deposits is shown in Figure 35.
,

In general, this map indicates impacts to the groundwater on

the southwest and northwest sides of the MPB and on the west
]-

and north sides of the SX Building. There appears to be a4

strong correlation between possible paleochannels noted on the

shale surface, saturated thickness of the terraco deposits,

.and uranium levels which may indicate that geological

erosional features may control the migration of contaminants

in the uppermost groundwater system. Isopleth maps for

nitrate, fluoride, and specific conductance have also been

i 66
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i

j prepared for the December 5-10, 1990 groundwater sampling

| analytical results and they are shown in Figures 36, 37, and

38, respectively. The nitrate isopleth map is similar in

I configuration to the uranium isopleth map and shows clevated

nitrato levels in the southwest, cast, and northwest areas of
.

'

the MPB and on the west and north sides of the SX Building.

Nitrate levels exccoded the Facility environmental action

level limit of 20 mg/l in two (2) volls outside the restricted

area (MW-8 at 24 mg/l and 40.2 mg/l and MW-10 at 91.6 mg/l on

12-8-90). Nitrate lovels in the restricted area ranged from

<0.1 to 10,100 mg/l in MW-25 on 10-8-90 (nitrate was 4464 mg/l

in MW-25 on 12-8-90) . Background nitrate levels are likely

less than 1 mg/1. The fluoride isopach mup shown in Figure 37

shows elevated fluoride levels in the southwest corner of the
MPB. Fluoride levels exceeding Facility environmental action

.

levels of 1.6 mg/l (EPA drinking water level 1.4 - 2.4 mg/l - ,

temperaturo dependent) were detected in groundwater samples

from four (4)- wel'ls MW-1 (1.7 mg/1), MW-10 (7.1 mg/1), MW-21

(2.0 mg/1) and MW-23 (2.2 mg/1) outside the restricted area

boundary during the December, 1990 sampling. Fluoride Icycls

measured _ in groundwater (December, 1990 sampling) in wells

inside the restricted area boundary exceeded Facility

environmental action levels in wells MW-11 at 3.3 mg/1, MW-12

at 2.1 mg/1,_MW-14 at 10 mg/1, and MW-18 at 2.5 mg/1. Based

upon the December, 1990 fluoride analytical results,

groundwater in volls MW-1 (1.7 mg/1), MW-10 (7.1 mg/1),'MW-11
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j (3.3 mg/1) , MW-12 (2.1 mg/1), MW-14 (10. 0 r.tj/1) , MW-18 (2.5

t.g /1) , MW-21 (2.0 mg/1), and MW-23 (2.2 mg/1) oxceeded the

environmental action levels of 1.6 mg/l for this Facility.,

;

Background fluoride levels are likely loss than 2 mg/1. The

groundwater specific conductance isoploth map shown in Figure,

38, shows high conductivities north of the MPB and north and

| West of the SX Building. The conductivities are slightly
1

clovated along the southwest and southeast sides of the MPB.

Background specific conductance is probably less than 1000

umhos/cm.

Water samplos were'also taken from six (6) open borcholes in

the MPB area. These results are presented in Table 23 but

will not be discussed here since they are likely unrollable

due to ' the fact that the resu3ts are likely af f ected - by

surface soil contamination. Also, monitor wolls have been

installed near each of these locations and provide more

reliable data.

6.11.4.2 Deep Sand. stone Wells

Groundwater quality data for the deep sandstone walls indicate

that no wells outside the restricted area have uranium levels
that exceed the environmental action level of 225 ug/1. Two

(2) wells,-MW-12A at 15,991 ug/l on'10-11-90 and 19,179 ug/l

on 12-5-90 and well MW-25A at 2242 ug/l on 12-8-90 (MW-12A is

located in the restricted area near the NW corner of the MPB
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and MW-25A is located north of the SX Building) cxceeded the

uranium environmental action levels of 225 ug/1. No

additional deep candstono monitoring wells are required to be

drilled outside the restricted area boundary in the MPB or SX

Building areas. A summary of the analytical data for the doop
s

candstone wollo is shown in Table 22.

Isopleths for uranium, nitrato, fluorido, and specific

conductances have been developed for the December 5-12, 1990

groundwater sampling analytical results and are presented in

Figures 39, 40, 41, and 42, respectively. The uranium

isopleth map was also compared to bac' ground groundwater

Icycls which aro likely less than 10 ug/l uranium in the

deeper sandstono/shalc lithologic coquence. No impacts to the

deeper groundwater system from licensed eterial releases are,

indicated in areas outside the restricted area. Elevated

uranium levels are located along the west and northwestern-

portion of the MPB and in arono adjacent to the SX Building.

Nitrato levels exceeding the Facility environmental action

level of 20 mg/l were detected in six (6) sandstone wells at

the Site (MW-12A, MW-14A, MW-24A, MW-25A, MW-26A, and MW-
<

27A) and all six (6) wells are located within the restricted
area boundary near the northwest corner of the MPB or in wells

-adjacent to the SX Building. Nitrato levels in these wells
ranged from 15.2 mg/l in MW-12A (10-11-90) to 325 mg/l in well

MW-25A (12-8-90). Background nitrato levels in the deeper

69
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i sandstone / shale lithological units monitored appear to bo 4
i

mg/l or less. No wells outside the restricted area appear to

be above background levels except for MW-22A at 6.0 mg/1. The

|
nitrato isopleth map for the dcopor sandstonc/ shale units is

shown in Figure 40. The fluoride isopleth map (Figure 41)
:

I shows clovated levels over background (2.0 mg/l or less) in an

arca near the north side of the SX Building. Only two (2)-

; deep sandstone wolls (MW-21A at 2.0 mg/l and MW-25A at 2.8

i mg/1), both in the restricted area, exceeded the fluoride

environmental action lovel of 1.6 mg/l during the December,

j 1990 sampling event. The specific conductance isoploth map

,

(Figure 42) shows con'ductivity lovels clovated over background
1

(1000 umhos/cm or less) near the southwest corner of the MPB '

i

j and in the area west and north of the MPB and in areas
; adjacent to the SX Building.
.

The October, 1990 groundwater sampling conducted on the deep *

$ sandstone wells was donc prior to a completo development of

j some of the monitoring wells. In particular, wells MW-10A,

MW-16A, MW-17A, MW-19A, and MW-22A may not have had a completo

i development due to the timo constraints of the NRC order, the

inability of these wells to produce sufficient water for

proper development, and the desire to sample the wells prior
to October 16, 1990 NRC order deadline. Those wells have now '

boon fully developed and the December, 1990 analytical data
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are more representativo of actual groundwater conditions than

the October, 1990 sampling analytical data.

6.11.5 Soil Gas Survey Results

Results of the soil gas headspace survey indicato that little i

or no hydrocarbon impacts are present in the suosurface near

the MPB and SX area. Only fivo (5) of thirty-sovan (37) soil !

borings has hydrocarbons detected above background values.

Those - were BH-13, BH-18, BH-24, BH 25, and BH-33. The

hydrocarbons detected in these borings are probably from the

asphalt roadway present in all of these areas. No organic ;

r

impact to the soil / groundwater is evident in the MPb u.1d SX

area. The soil gas survey results are proconted in Table 12.
I

6.11.6 Soil Boring Data |

Soil' samples from boreholes BH-1 through BH-37 in the SX and |

MPB area were composited on 6-inch intervals and analyzed for

uranium. This data is summarized in Table 11.

'

In general, there were fifteen (15) borings where some of the

composited soil intervals exceeded the environmental-action
,

level of 40 ug/g in the MPB and SX area. Seven (7) boreholen j

outside the restricted area (CF-6, BH-8, BH-9, BH-15, BH-30,*

BH-31, and BH-34) had uranium levels present in soil in some

sample intervals over 40 ug/g. In all seven (7) boreholes,

the interval was 0.0 - 0.5 where uranium exceed 40 ug/g. In

| 71
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i ;

i boring BH-9, uranium levels over 40 ug/a were also noted at ,!

depth intervals of 10.0 - 15.5 and .1's.0 - 18.5. This is also ,

i the only location outside the restricted area where uranium in
.

! groundwater in the shallow shale / terrace deposits exceeded

' environmental action levels,

e

i In the restricted area, eight (8) boreholes showed soil

intervals where uranium was greater than 40 ug/g. These
L

borings were Bit-3, BH-16, Bit-17, BH-21, Bil-2 6 , Bit-2 7 , BH-28,
,

and B}l-29. I

In summary, in the shallow shale and terrace deposits, uranium

exceeded environmental action levels fcr soils in seven (7)
locations outside the restricted area. At six (6) of the

locations, the uranium was present over the environmental

I action levels in the 0.0
'

0.5 foot interval. The soil-

analitical indicates that there is some impact to soils

oucside the restricted area and this impact is generally,

restricted to the upper 6-inches,

i

Soil samples collected from beneath the upper shale unit SH-1

showed detectable uranium levels only in three (3) boreholes

(BH-3A, Bl!-9A and Bil-16A). Uranium levels in borehole BH-3A

(MW-18) exceeded the 40 ug/g level in the depth interval of 24

to 36. feet. Uranium levels were not detected above 40 ug/g in

the other two (2) borings BH-9A and Bil-16A.
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Isopleth maps showing '.he general extent of uranium levels in

soils for the O to 1 foot depth interval, 1 to 5 foot depth
,

interval, 5 to 10 foot interval, 10 to 15 foot interval, 15 to

20 foot interval, 20 to 25-foot interval, and the 25 to 30

foot depth interval are shown on Figures 43, 44, 45, 46, 47,i

48, and 49, respectively. In general, review of these maps

will show that the highest uranium impact to soils is in the

O to 1 foot depth h terval (Figure 43) and decreasing uranium
7

levels are typically noted with depth..

Outsido the restricted area, there woro numerous areas where

uranium was detected above the likely background uranium level

of <5 ug/g. From 1 to 5 feet (Figure 44), the only arou

outside the restricted area where uranium lovels were detected*

was on the east sido of the MPB where the highest uranium

detected was 22 ug/g in BH-15, in the 1.0 to 1.5 foot depth

interval. Uranium levels shown on Figure 45 at the 5 to 10

foot depth interval showed minor impacts above background

along the south and southwest sidos of the MPB outside the

restricted area. The highest uranium level noted was 11.6

ug/g from 6.5 to 7.0 feet in Bil-6 (MW-2). The isopleth map

shown in Figure 46 shows uranium levels outside the restricted

area in the west central, southeast, and southwest sides of

the MPB. Except for BH-9, the highest uranium level noted was

11.1 ug/g in Bil-2. In BH-9 (MW-10), the highest uranium level

in soil noted was 1940 ug/g from 12.0 to 12.5 feet. License
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4

. environmontal action levels of 40 ug/g was exceeded over the
1

ontiro 10 to 15 foot interval in B}l- 9 . The area at the

[ southwest cornar of the MPB corresponds to an area where an

old paleochannel is thought to exist and this is also in an
!

area where the terrace deposits are thickost. The isopicth

i map for uranium levels in soils for the 15 to 20 foot depth

! interval (Figure 47) shows only two (2) areas outside the

restricted area whero uranium was dotected above background
I levels, Bil-14 (MW-7) and BH-9 (MW-10). BH-9 is in the

southwest corner of the MPB and BH-14 is northeast of the MPB.

Uranium was detected in soils at 5.6 ug/g from 15 to 15.5 feet

and uranium was between le to 121 ug/g from 15 to 20 feet in

BH-9. The uranium levels in BH-9 excocded the licenso

environmental action lovel of 40 ug/g from 15.5 to 15.5 and

17.0-18.5 foot. No detectable uranium was found in any

boreholca outsido the restricted proa below a depth of 20 feet

I as shown on Figures 48 and 49, which are soil uranium
.isopleths for the.20 to 25 and 25 to 30 foot depth intervals4

respectively. Review of Figurca 48 and 49-show only minor

uranium impacts to soils on the west side of the MPB inside

the rostricted area at those depth intervals.

6.12 Corrective Actign

Based upon the results of the MPB and SX Building groundwater

investigation results, additional immediate corrective action

will be undertaken to identify the sourco of the uranium
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present at boreholo location BH-9 and in well MW-10. Efforts

are being made to identify the source of the uranium in MW-10

and the high pH and specific conductance noted in MW-10A. SFC
,

is currently evaluating this area further and will follow up

with recommendations for corrective action (if required) in,

this area which will include source evaluation, source2

climination, and possible recovery of licensed material and

associated contaminants.

SFC implemented the Facility wide Environmental Investigation

Work Plan to investigato environmentally sensitive areas at

the Facility. This Plan was implemented in late October,1990

and is continuing at present (November 15, 1990). Additional

corrective action measures may be undertaken once a thorough

review of the data has boon made and the areas of impact

defined. e rrectIve action measures have already beenn

undertaken tot

1) eliminate leaks in the process floor areas,

2) stop further migration of licensed material in the SX and
MPB area through the installation of flow barriers and
recovery sumps in the utility trenches in these areas,
and

3) intercept and remove water moving through the combination
strean utility trench.

6.13 Conclusions

Based upon the scope of work conducted to date in the SX and

MPB area, SFC has installed an adequate groundwater monitoring
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system to detect releases and migration of licensed material

from these areas (SX and MPB area). The groundwater quality

results indicate that thoro is a slight impact to groundwater ;

from licensed material in the shallow shalo/torrace deposits

and doop sandstone unit outside the rostricted area boundary.

Groundwater was impacted (over environmental action levels) by

licensed material in the shallow shale / terrace deposits at

only one (1) location outside the restricted area (Well MW-

10). Based upon results from the December 5-10, groundwater

sampling event, only three (3) locations has uranium levels

present outsido the restricted area boundary above background

levels of approximately 10 ug/1. These were wells MW-10

(21,17 0 ug/1) , MW-21 (24 ug/1) and MW-22 (20 ug/1) . All other

sandstono and shalo walls outside the restricted area boundary

had uranium lovels present in groundwater below natural

background levels. No impact of uranium over the licenso

level of 225 ug/l was noted in any of the sandstone wells.

There has been limited impact (over environmental action
levels) to soils outside the restricted area by licensed

material and this impact is typically confined to the upper 6-
,

inchos of soil except in the area of well MW-10, where the

impact exceeds uranium environmental action levels in soils

from about 10 to 17 feet.
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TABLE 1: COMPARISON OF OML ACTIONS AND WORK PIAN TASKS,
SEQUOYAH FUELS CORPORATION'

1

OML Relevant Work Plan Applicable Milentone
Action (1) Tasks (2) Tinding Report Section

i

1 1.1, 1.2, 1.3, 1.4, 2.0

1.5
.

2 2.1, 2.2, 2.3, 2.4, 3.0, 4 .1, 4 . 3, 4 . 4 j
'

|2.5

3 3.1, 3.2, 3.3, 3.4, 4.1, 4.2, 4.4

3.5''

4 4.1, 4.2, 4.3 5.0
.

5 5.1, 5.2, 5.3, 5.4, 6.0
: 5.5, 5.6, 5.7, 5.8'

6 6.1 Nono

-

Notes:

1. See Section 1 for List of OHL Actions
2. See Work Plan, Appendix A, for Task Description

.

h
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T A9LE 2: MPB FLOOR |WVE$1tf.All0N HAND AUGER $0 RING DETAIL $
SECK10 VAN FUEL $ CORPORAll0N

' _ _ __

**f0fAL "WAIER
"CONCRE f t
THlCKNE$$ "$AND DEPf H ** CLAY /$ HALE DEP!M DEP1H DEP1H

L(CA110N (FEET) (FEET) (FEET) (FEET) (FIET)

3.$8 NONEi *-

HA 1 0.5 0.5 3.58

4.50 4.1
HA 2 1.1 1.1 4.50 -

****

HA 3 UNDEIERMINED NOT DRILLED"'
-

i

1.6$ NONE

HA 4 0.7 0.7 1.65
-

3.6 NONE-

HA 5 0.7 0.7 3.6

1.6 NONE-

HA 6 0.6 0.6 1.6

HA 7 0.8 0.8 1.05 1.05 2.55 2.55 NONE

HA 8 0.7 0.7 1.53 1.53 2.25 2.25 NONE

HA 9 0.55 0.55 3.46 3.46 5.33 5.33 NONE

HA 10 AUGER REFUSAL. HIT CONCRETE

1.38 N04E
HA 10A NONE TOPS 0tt 0.0 0.9 -

CLAYEY $1L1
W11H
CPAVEL 0.9 1.38 -

1.9 NONE

M 10B NONE TOPS 0ll 0.0 1.4 --

CLAYEY $1L1
WITH
GRAVEL 1.4 1.9 -

HA 11 0.55 0.55 2.6 2.6 3.15 3.15 NONE

1.5 0.8
HA 12 1.1 1.1 1.5

-

1,4 1.1
HA 13 1.1 1.1 1.4

.-

HA 14 NONE 6.1 6.45* 6.45 8.15 8.15 NONE

(80ff0M
SUMP)

H,1 23 0.0 0.7 0.7 1.3 2.0 4.1 4.1 NONE

ALL BORINGS PERFORMED BY CORING CONCREf t WITH DI AMOND SIT CORE BARREL AND EXTENDED U$ LNG HAND AUGERING (HA)NOTE
METH00$ BY R$A.

* FINISHED FLOOR AB0VE PtPE = 0 TEET

" FEET FROM FLOOR OR GROUND $URFACE

*"DUE 10 UNDERGROUND ELECTRICAL CONDuti IT WAS DETERMINED THis CORING COULD POSE AN UNDUE RISK TO P'JR$0NNEL.

1

- > - - - __ , _ , _ , , _ _
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I N Vi $ f !(.A t lok
$0ll AND WAliR AhALTitCAL DAT A TRO 4Alie PR00!$$ trJILDING (NPS)IABLt 33
st000YAN futL$ C0kPC*AllON .

$ AMPLE SAMPLE
*DittH INTERVAL, DAlt UF Ah!W

TYPE FEIT $AMPL ED UG/G SDil.
00/L WAffR

_

HA 1" Soit 0.00 0.50 9/25/90 5400
<400

soit 0.50 0.75
<400

soit 0.75 1.00
<400

soit Dup 0.75 1.00
<400

soit 1.00 1.33 f4 recovery
soit Spike 1.00 1.33

<400
soit 1.33 1.67
Soll 1.67 2.17 T20

640
Soit 2.17 2.67

<400
Soit 2.67 3.00 80% recevery
$ott $ pike 2.67 3.00 I 660
St,l t 3.00 3.00

1460
Soll 3.00 3.50

1570
soll DJp 3.00 3.50 24?0
Soit 3.50 3.5B

0.00 1.1 9/26/90 CONCPtit
HA 2 -

<400
Sol | 1.10 1.63

<400
Soit 1.63 2.44

<400
Soit 2.44 3.05

<400
Soll 3.05 3.72

<400
Soit Dup 3.05 3.72

<400
toit 3.72 4.10

<400soit 4.10 4.15 80% recovery
telt spike 4.10 4.15

HA 3 Not dritted h to electrical utility interferences

0.00 0.70 9/26/90 CONCRETC
FA 4 -

<400
Soit 0.70 1.25
Soit Spike 0.70 1.25 68% recovery

<400soit 1.25 1.50
<400

Soit Dup 1.25 1.50
<400

Soft 1.50 1.65

0.00 0.70 9/27/90 toNCRtit
NA 5 -_ 231soit 0.70 1.60

Soit 1.60 2.00 37.$
<5

Sol | 2.00 2.25
<5

Soit 2.25 2.75
7.7

Soit 2.75 - 3.25 <400Soit Dup 2.75 3.25 81.5% recovery
Soit Spike 2.75 3.25

18.4
Soll 3.25 3.60

0.00 0.60 9/27/90 CONCRLit
HA 6 -

11.5
Soft 0.60 1.20

<400Soit Dup 0.60 1.20 121% recovery
Soit Spike 0.60 1.20

<5.0soit 1.20 1.40
Solt 1.40 1.50 <5.0

0.00 0.80 9/26/90 CONCRETE
HA 7 -

<400
Soit 0.70 1.05

4400Solt Dup 0.70 1.05
<400

Sult 1.05 1.58
<400

Oolt 1.58 2.20
<400

Soit 2.20 2.55 80% recovery
Soit spike 2.20 2.55

0.00 0,70 9/26/?0 CONCRETE
HA B -

<400
Soit 0.70 1.53

<400
Soll 1.53 - 1.75

<400
Solt Dup 1,53 1.75

<400
Soit 1.75 2.25 1

80% recovery
tott Spike 1.75 - 2.25

- __ ___
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1 AI1Lt 3: CtWilNUf 0

|
EAMPLL EAMPLC

*DtPfH INfttvAl, DA11 URANIUM

|l TYrf Ftti SAMPLIO UG/G Solt,
UG/L WAftR

< -~

t ._

0.00 0.55 9/21/90 cowCRift
MA 9 - 78

soll 0.55 1.10
88

2 soit 1.10 1.55
131

toit 1,55 2.00"

155
soit 2.00 2.31

< '.00
Soll Dup 2.03 * 2.31 103% recovery
$o11 Spike 2.00 2.31

293soll 2.31 2.f9
290

Solt 2.69 3.13
890;

solt 3.13 * 3.46 1760
soll 3.46 3.96

5530
solt 3.96 4.23

2330
Soll 4.23 + 4.54 402
Soit 4.54 4.93

<400
St,11 Dup 4.54 * 4.93 105% recovery
soll Spike 4.54 * 4.93

1694
~

4.93 5.18toll 550
soit 5.18 5.33

MA410 AUGtR RifutAL e M11 CONCRt1C

MA 10A Soit 0.00 0.30 9/27/90 347
71

Got1 - 0.30 0.60
12

Solt 0.60 * 0.90
11

$ont 0.90 1.05
17

Soll 1.05 1.25
15

Soit 1.25 + 1.38

HA 100 Seit 0.00 0.40 9/27/90 362
31

Soit 0.40 0.80
14

$olt 0.80 1.00
<5

Soll 1.00 1.40
11

Soll 1.40 1.70
10

Soft 1.70 1.90

0.00 a 0.55 10/8/90 CONCRETC
HA 11 .* <5

Soit 0.55 0.95
<5

Soit 0.95 1.36
<5

Soit 1.36 1.75
<5soll 1.75 2,08
<5

Soit 2.08 2.37
<5

Soll 2.37 2.63
<5

Solt 2.60 2.84
<5

Soll 2.84 3.00
<$soll 3.00 3.15

10/P/90 40.0
HA 12 Water *

0.00 0.75 10/10/90 NR
HA 12 **

<5
Soit 0.75 1.08

<5
Soll 1.08 1.33

<5
Soll 1.33 1.42

<5
Soll 1,42 1.5

10/9/90 30.0-

HA 13 etater

0.00 - 0.58 10/10/90 NR
HA 13 -

<5
Soll 0.58 0.96

<5
Goll 0.96 1.02

<5: Soll 1.02 1.17
<5

soli 1.17 1.38

- _ .

F

f
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TAllLE 3: coNTfwUto

-

SAMPLE SAMPLE 'OtPIN |WifRVAL, DAff URAWlOM FLUORlDE WITRAff

TYPE Ftif SAMPLID UG/C S0ll, UG/G UG/G

UG/t. WATER

NA 13 Soft 1.38 1.38 10/10/90 <5

0.00 - 6.10 10/11/90 StmP
HA 14 -

(Boff 0M Soit 6.10 6.45 10,130
'

SUMP) Soit 6.45 6.57 9,550

Soit 6.57 7.00 10,310

Soll 7.00 7.10 9,020

NA 14 Solt 5.80 6.15 10/23/90 10,410

(80f f 0M salt 6.15 6.40 9,830

SUMP, Sol | 6.40 6.75 4,990

NEW Soll 6.75 7.10 640

HOLE) soit 7.10 - 7.45 9,020

Soll 7.45 7.80 1,600

Soll 7.80 E.15 700

Soll Top FILL #1 9,870

Soll Top Filt #2 9,660 ,

HA 23 Soft 2.0 2.5 11/29/90 1440 700 277.7

Soll 2.5 3.0 420 277 336.9

Col ( 3.0 3.5 96 81 311.6

Soit 3.5 4.1 24 197 230.4
|
! ~~~

~~

* FLEI FROM GROUND Ltvit
** DEPTH MEASUREMENTS ARE FROM TOP OF Soll
I

CAVlNG PROBLEM

i

l

1.

. ._ . _ . . _ . . _ __. . _ _ .
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$0ll ANALY11 CAL DATA FROM UllLifY EXCAVAfl0WS AND TRENCHf $1ABLE 4:
$t2K!VAH FULLS CORKRA110N

1

SAMPtt DAff UP AN1UM Wl1 Raft

LOCATIDN SAPPLLD UG/a UG/G

1A 1, NW OF $x 8/30/90 1620 NA

2130 NA
1A 2

1920 NA
1A 3
N/A 9/B/90 98 NA

495 NA
N/A

2A 1, flRE 70AM 011CN 8/30/90 171.5 NA

2A 1 9/4/90 2780 <2.5
8840 <2.5

2A 2
5550 <2.5

2A 3
2600 <2.5

28 1
4360 <2.5

2B 2
7930 <2.5

28 3
N/A 9/8/90 181 <2.5

3A 1, $ of $x 8/30/90 24.1 <2.5
36.9 <2.5

3A 2
9.'4 <2.5

3A 3
17.6 <2.538 1,
48.7 <2.5

30 2
22.1 <2.5

38 3
N/A 9/8/90 223 NA

4A 1, L Of $x 8/30/90 1420 NA

4A 2 1530 NA

900 NA
# 4A 3

N/A 9/8/90 38 NA

5A 1, t 0F Ex 8/30/90 503.1 NA

5A 2, UNDER SIDEWAtX 540 NA

389.5 NA
SA 3

138.8 NA
SAu0 HOLE #5

6A 1, t 0F 8x 8/31/90 19.5 <2.5
41.3 <2.5

6A 2
14.3 <2.5

6A 3

TA 1, kt CORNER OF SX 8/30/90 1840 NA

1050 NA
7A 2

1530 NA
7A 3

1440 NA
78 1

1480 NA
78 2

1830 NA
78 3

1310 NA
7C 1
7C 2 1360 NA

1910 NA
7C 3

BA 1 FIREWATER LINE 8/31/90 57.0 2.7

BA 2 (N OF SK) 42.0 <2.5

BA 3 23.9 4.1
76.5 <2.5

8B 1
41.4 <2.5

88 2
14.5 c2.5

88 3

9A 1, NW 0F SX 9/1/90 540 6.5
710 8.2

9A 2
540 5.9

9A 3
N/A 9/8/90 283 NA

__

ms. - + . , , , , w 7 , --w -e-- - ag-,,
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1ABLE 4: CON 11NatD

_.

LAMPLt DAtt UR AWitM NIIRAll

LotAllON SAMPLLD UG/ G UC/G

-- .

itA 1, $t OF $X 9/1/90 37.6 2.6
32.5 2.8

10A 2 33.8 *2.5
10A 3 B4.1 <2.5
108 I 119.5 2.9
108 2 119.7 2.9
108 3
N/A 9/8/90 28 NA

11A 1, HEXAkt INTAtt 9/1/90 21.1 3.8
134.7 3.5

11A 2 LINE 76.7 3.1
11A 3

105.9 2.5
118 1, FIREWAftR HYDtANT 9/1/90

15.3 2.5
118 2 13.9 2.5
11B 3

ilt -1 9/i/90 30.1 2.5

110 1. 'WAltR HDR L1NE 9/1/90 19.6 3.8
33.8 3.1

11D 2 26.9 (2.5
11D 3

lit 1 9/1/90 41.2 *2.5
41.3 4.0

11t 2 37.0 4.9
11t 3

12A 1 9/1/90 37.0 kA

26.5 kA
12A 2 97.7 NA
12A 3 1160 NA
128 1

B90 NA
128 2 476.6 NA
128 3

13,W/A 9/1/90 2500 NA

N/A 9/6/90 8950 NA

14A 1 9/4/90 1280 <2.5
1690 <2.5-

14A 2
1870 <2.5

14A 3 2330 <2.5
140 1

3280 <2.5
148 2

2890 <2.5
148 3
N/A 9/6/VO 1197 <2.5

15A-1 9/4/90 730 <2.5
809 <2.5

15A 2 108.1 <2.5
15A 3 157.7 <2.5
158 1 193.9 <2.5
158 2 182.6 <2.5
158 3
N/A 9/8/90 674 <2.5

16A, NW Of MPB 9/2B/90 96 NA

ABOVE ELECTRIC LiktS
<400 NA

16A,0VP
112% NA

16A,$PirE
66 NA

160 BELOW (LECTRIC LINES
16C ABOVE LAUNDRY LINE 9/29/90

432 NA

790 NA
160 BELOW L AUNDRY LINE

_ _ -
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TABLE 4: tohilNulD

$ AMPLE DATE UR AhlliM NITRATE

LOCAflDN GAMPLfD UG/G UG/G
_

17, $W OF MPs 9/25/90
0.0 1.0' 93.3 7.6 ,

1.0 1.58 58.9 5.8
1.5 2.0' 45.7 4.2
2.0 2.5' 44.0 4.8
2.5 - 3.0' 87.1 7.1
3.0 - 3.5' 98.8 6.8
3.5 4.0' 65,2 7.5
4.0 4.58 39.5 10.1

$AND ABOVE PIPE 9/25/90 <5.0 9.2

18A, SW OF MP9 10/1/90 <$.0 5.0
$AND ADOVE PlPE

1 88 SAND BELOW PIPE <5.0 6.8

19, $ OF MPB 10/1/90
1.0 1.56 10.0 9.1
2.0 2.5' 6.5 11.1

2.5 3.0' <5.0 9.2

20, $t of MPB 10/1/90
1.5 2.0' <5.0 13.8
2.5 3.0' <5.0 12.4
3.5 4.0' <$.0 12.8
4.0 4.5' <5.0 11.2
5.0 5.5' <5.0 12.2
UUP <5.0 hA'

21 0.0 0.5 10/9/90 49.6 NA
$

0.5 1.0 <5.0 NA

1.0 1.5 11.7 NA

1.5 2.0 <5.0 NA

2.0 2.5 <5.0 NA

2.5 3.0 <5.0 NA

22A flRELINE.NE OF MPB 10/3/90 <5.0 NA

$AND ABDVE PIPE '

229 $AND BELOW PIPE <5.0 hA
'

23A FIRE WATER LINE 10/10/90 59.3 NA

$AND ABOVE PIPE
23A POTABLE H2O LINE 81,4 NA

$AND ABDVE PIPE
23A $ EWER LINE 58.0 NA

SAND ABOVE PIPE
23B f!RE WATER LINE 224.7 NA

$AND BELOW PIPE
238 POTABLE H2O LINE 159.3 NA

$AND BELOW PlPE
238 $ EWER LINE 126.0 NA

SAND BELOW PIPE

24A, W WATERLINE 10/11/90 8.3 NA

SAND ABOVE PIPE
24A, E WATERLINE *$ 0 NA

$AND ABOVE PlPE

,

" -Y T r'rer
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T ABl[ 4: COWilWulb

SAMPLt DAff URAWluM WifRAtt FLOORIDt gm

L OCAllDN $AMPkfD UG/G UC/G UG/L

-

748,W WAfft LlWC 10/11/90 5.6 hA

SAND E! LOW PIPE
<5.0 kA '

'48, L WAtlR LINEi
SAND BELOW PIPE

25 1 10/15/90 <$.0 17.2 196.? 7.2

<5.0 11.7 229.8 6.6
25 2

2.5 3.0 10/19/90 <5.0 5.2 420 5.3tb

3.0 3.5 <5.0 5.4 107 6.7

<5.0 6.4 378 5.3
3.5 4.0

LAWITART LAGOON 8/30/90 5909 0.6
.

--- .

hat WO AhALYSj$
ANALYtts of 9/8/90 WCRE tROM EXCAVAllON L0ll PILt$.

|

f

.
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1ABli 5: WAltR AkALY11 CAL DATA FRW' U11L11Y 1RINCH[$
$10UDYAH FUELS CORPORAll0N

~
..

.'

$ AMPLE DATL TINL URANIUM NITRAll FLUOR 100 PN SPEC COND !

toCxil0N fAMPLIC $AMPL(0 UG/L M0/L 1:G/L 1iID tmlis UMHOS/CM

_

1RENCH i 8/30/90 9746 0.59 6.6

9/6/90 1672 35.0 6.5

CAS $ WITCH 9/25/90 15:42 1203 5.9 2.4 NA NA

$fANDPIPE, EAST

TRtWCH 2 8/30/90 $0,000 2.6 6.3

9/3/90 5359 0.3 7.9

cat SWITCH 9/25/90 15:44 201 0.3 5.5 NA NA

STANDPIP(, WC$i

TRENCH 3 8/31/90 <10,000 1.28 ?..

1RENCH 5 8/30/90 105,000 8.8 6.5

9/3/90 5359 16.0 7.1

9/3/90 $359 0.3 7.9

TRINCH 7 8/31/90 50,000 0.39 6.5

9/3/90 2487 7.0 6.9

TRINCH 9 9/1/90 360,000 51.6 4.6

TRENCH 11 9/1/90 30.000 21.8 4.3i

TRFNCH 12 9/1/90 58,000 6.7 5.8

9/3/90 830 0.8 6.7

9/4/90 10,000 1.2 6.9

9/7/90 35.000 0.91

9/7/90 22,000 8.72

TRENCH 13 9/1/90 73,000 41.2 5.9

9/1/90 150,000 0.33 6.3

9/1/90 112,000 8.9 6.3

9/3/90 113 54.0 6.6

TRENCH 14 9/4/90 1,200,000 3.3 6.3

9/6/90 1494 21.0 5.0

9/7/90 50,4(5 1.3 6.5

9/7/90 25,000 1.63 5.8

1RENCH 15 9/5/90 43,000 3.6 6,7

1RENCH 16 9/28/a0 15:45 30,000 15.0 104.0 6.2 686

<10,000 15.3 102.0 6.6 576
(DRUM i) 9/29/90 .

<10,000 13.4 19.6 6.6 524
(DRUM 2) 9/29/90 .

70,000 9.4 18.5 11.3 1350
(DRUM 3) 9/29/90 -

' (DRUM 3 OUP) 9/29/90
60,000 10.5 17.2 11.3 1350

i TRENCH 17 9/26/90 10:30 2450 4.3 2.4 7.3 NA

9/26/90 11:30 968 4.5 2.3 7.2 NA-

9/27/90 15:30 1143 6.0 2.5 7.1 NA;

10/4/90 269 NA 1.1 NA NA(

I TR(NCH 18 IREkCH WAS ORY * No SAMP'.ES

TRENCH 19 TRCNCH WA$ DRY * WO $AMPLES

TRtNCH 20 9/26/90 17:00 93.3 0.3 3.6 6.6 NA

. 9/27/90 12:00 19.4 0.3 2.1 7.3 NA

9/E7/90 15:25 16.3 0.6 0.3 7.1 NA

10/1/90 13:50 157.8 2.8 4.7 7.8 580

TRENCH 21 9/26/90 16:45 58.8 0.2 1.2 7.5 NA

9/27/90- 12:00 60.9 0,4 0.0 6.9 NA

hA NO AkALYS15 CONDUCTED

. . . - ~ . _ - - , ._ , . . _ . , - . _ - , . - _.
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1 Alit t, 5 : CONIlbutD

SAMPLC OAft 11ML URANIUM Wl1 RATE FLVORIDE PH $PEC COND

LOCA110N SAMPLED LAMPLED UG/L MG/L MG/L SfD UNilt UMHOS/CM

TR(NCH 22 9/28/90 08:15 9.5 0.5 0.9 7.2 NA

fitt PLUG 9/28/90 12:20 <5.0 Nt NA NA 'n A

TRINCH 23
'It OF MPB 10/10/90 26,378 AA NA NA NA

flRELINE 10/10/90 4,233 NA NA NA NA

10/17/90 11,397 14.0 5.6 6.1 . ;)

10/23/90 90,708 0.3 8.1 5.9 2d

1RENCH 24
C A51 E ND 10/11/90 $34 h4 NA NA NA

CINff R 10/11/90 1,412 NA NA NA hA

WCSI (ND 10/11/90 12,074 NA NA NA NA

1RENCH 25 10/18/V0 16:35 11.7 1.6 1.5 7.7 440

TRINCH 26 10/19/90 14:$0 454 2.8 3.0 6.8 456

#1 HI YOL1 ACE 9/26/90 13:50 4746 NA 3.0 7.6 NA

SUB STATION 9/27/90 11:45 1037 0.8 1.8 NA AA

MANHOLE

#2 8" 9/2T/90 12:00 60.9 0.4 0.8 6.9 NA

DRAINLINE

6329 NA 2.6 NA NA
RD0fDRAIN 10/4/90 .

SPECIAL 10/12/90 9:00 20 1.8 1.2 8.1 864

| NVt.!' t.AT ION
(24" S ORU Nj
LINE)

FIREW4ftR 10/30/90 111 1.0 9.2 7.6 10a3

LINE EXCAVAi!ON
~

hA NO AkALill$ CO@UCllD

- - - - - - - - - - - - - _ - _ _



- - - - - - _ _ _ _. _ . _ _ _ _

h

WATER ANALYTICAL DATA FRCH SURF ACE SOURCESTABLE 6:
SEQUOY AH FUELS CORPOUfl0N

SAMPLE DATE 'i t W. WITR ATE URAN!UM (LUOPIDE PN

LOCATICW SAMPLED SAMPl(J MG/L UC/L MG/L STD UNIIS

7" c'4 of s 9/25/90 17:40 0.6 890 9.1 7.1

cuARD House

SE CORNER OF 9/25/90 17'45 0.2 15.1 0.2 8.8

FAC POND

50' E OF ENV 9/25/90 17:50 0.8 195.9 0.9 oO

TRAILER

CWE LINE, 5' 9/25/90 17:55 2.0 1371 13 7.3

6 0F S SIDE OF
RESIRICIED AREA

E NATURAL 9/25/90 18:00 6.8 1073 2.2 7.0

CAS SUMP

W NATURAL 9/25/90 18:05 0.4 205 1.7 7.3

GAS SUMP

..

D

I

- ' - - - - - - - _ _ _ _ . _ _ _ _ _ - - - - - - - - - - - - _ - _ _ . _ _ _ _ _ _ _ __



TABLE 71 SOIL AND WAl[R ANALYTICAL DAT A FROH FACILITY (FISH) POND, (INVEstitAtt0N UNIT 26)
$fQUOTAH FUEt$ CORPORATION

SAMPLE DATE TIME URANIUM URANIUM

LOCATION $AMPLfD SAMPLED POND SEDlHENT WATER,

UG/G UG/L

NE CDRNER 10/4/90 15:40 24,6 10.4

N $10E 10/4/90 15:45 23.9 11,3

W END , i /90 15:50 25.2 11.5'

SE CORNER 10/4/90 15:55 10.0 6.4

-

2

|
|

|

l'
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1ABLE 8: WATER ANALYilCAL DATA FROM DENITRAllDN SUMP

. SEQUOYAH FUELS CORPORATION

SAMPLE DATE NifRATE URANIUM FLUORIDE PH

LOCAfl0N SAMPLED PERCENT G/L MG/L STD UNITS

DR PPM

SUMP 12/28/87 0.35% 6.84 - -

SUMP 12/14/87 4500 PPM 4.B2 - -

SUMP u e /Of..';G 0.36% 7.58 - --

SUMP 01/13/80 7700 PPM 7.77 - *-

SUMP 01/18/88 B000 PPM 7.77 **-

SUMP 02/08/B8 8500 PPM 7.22 --

SUMP 02/29/88 4.5% 7.4 - *

SUMP 03/14/88 11000 PPM 12.03 - -

SUMP 03/28/88 4.9% 9.22 - **

SUMP 04/04/B8 9000 PPM 8.67 - -

SUMP 04/11/88 0.6% 8.65 - *-

SUMP 05/02/88 7400 PPM 8.37 - -

SUMP 06/04/B8 2700-PPM 3.78 *

1.6
SUMP 06/D4/88 0.8% 3.38 -

SUMP 06/06/88 1100 PPM 1.58
-

- -

GUMP 06/20/B8 0.1% 1.78 0.00

SUMP 06/27/88 1900 PPM 2.6 -- -

SUMP 06/08/89 11900 FPM 62.0 * -

SUMP 06/16/89 4.1% 43.0 ** -

**

SUMP D4/06/90 2540 PPM 4.4 '

-
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TABLE 92 WATER ANALYTICAL DATA FPOM BolLDOWN SUMP
SEQUOYAH FUELS CORPORATION

SAMPit DATE NITRATE URANIUM PH

LDCATION SAMPLED PERCENT C/L STD UNITS

-_...

STANDPIPE 1/25/Lo 1.4 16.0 ...

SUMP 4/18/B8 2.6 8.57 ..

SUMP 6/4/68 1.4 3.78 0.7

STANDPIPE 6/4/B8 >200 PPM 2.14 1.7

.

|

|

|

|
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TABLE.10:
SUMMARY.0F S0!L BC31NG DRILLING DETAILS, SHQLLOW SHALE ! ELLS

; SE0t27AH FtMLS CCRPORATION
.

,

*DEPTM 70
GROUNOWATER,

. DRILLING * DEPTH FEET, )
. S0lt GROUND LEVEL

' DATE - METHOD AND - DRILLED, AT TIME OF' *

BORING ~ ELEVATION.
' CONTRACTOR FEET BORING -

NO. FT. AMSL DRILLED
*

..

BH-1 (MW-1) 563.40 - 09-24-90, HSA/PS! 18.0 1.9 <

BH-2 (W 8) 565.03 - 09-24-90. HSA/ PSI 20.0 15.5

BH-3 (MW-18) 565.71 09-24-90 HSA/ PSI 21.0 5.6

BH-4 (MW-12) 565.40 . 09-25-90- HSA/ PSI -22.0 No

BH-5 (W-4) 560.30- 09-25-90' HSA/ PSI 14.0 4.46

BH-6 (MW 2) .562.10 09-26-90 RSA/ PSI 20.0 7.6 *

BH-7 (W-3) 561.90 09-26-90 MSA/ PSI 12.5 5.0

- BH 8 (W 9) ~561.70 09-28-90 HSA/ PSI- 17.0 ' 7.0

BH-9 (MW-10) 562.30 . 09-28-90 - HSA/ PSI 19.5 9.0

BH-10 (MW-5) ~ 560.50 09-27-90 HSA/ PSI 12.5 9.0
09-27-90 HSA/ PSI 15.8 9.0:

BH-11 (MW-6) 565.80 '

BH-12 (Mu-23) 565.53 - 09-30-90 HSA/ PSI 12.0 '10.0

BH-13 (MW-20) 563.85 10-02-90'- HSA/ PSI 13.5 8.0

BH 14 (W-7) 570.20 09-27-90- HSA/ PSI- 20.0 #0

BH 15 (MW-21) 564.93 10-02-90 HSA/ PSI- 12.0 No

BH-16 ( W -13) 565.91 09-29-90 HSA/PS! 22.8 11.0

BH-17 (MW-14) - 563.37 09-29-90- HSA/ PSI 14.7 6.0

BH-18 (W-15) 564.22. 09-26-90 MSA/ PSI 13.5 NO

BH-19 ( W-16) '565.24 09-30-90 HSA/PS! 18.5 10.5

BH 20 ( W -17) 565.31 09-30-90 HSA/ PSI 17.5 9.0

BR-21 ( W -19) 565.05 10-01-90 HSA/ PSI 23.0 17.0

BH-22 (MW-11) 565.41 09-28 90 HSA/ PSI 19.0 5.5

BH-23 (MW-22) 564.83 '10-01 90 HSA/ PSI 18.3 6.0

BH 24 558.03 10-01-90 r.SA/ PSI 5.0 No

BH-25 553.78' 10-01-90 HSA/ PSI - 5.0 No

BH-26 ( W -24) 565.70 10-03-90 HSA/PS1 19.0 No

BH-27 (MW-25) 565.80 10-03-90. HSA/ PSI 18.", 15.0 i

BH 28 (MW-26) 565.80 10-03-90 MSA/ PSI 24.0 : No j

BH-29 (MW-27) 565.20 10-03-90 MSA/ PSI-' 22.0 No

BH-30 (MW-32) 552.70 10-05-90 'HSA/ PSI 8.5 NO

,
BH-31 (W-30) .550.50' 10-05-90 HSA/ PSI 7.0 No

i BH-32 (MW 31) 551.10- 10-05-90 HSA/ PSI 11.5 - NO

BH-33 (W 28) 564.61 10-04-90 HSA/PSt 19.5 . No

BH-34 (MW-29) 550.30 10 04-90 HSA/ PSI 7.5 No
,

BH-35 --- 10/11/90 HSA/ PSI 11.0 NO

10/11/90 HSA/ PSI- 4.0 to
BH-36

10/11/90 HSA/ PSI 12.0 do- - -

iBH37 (W-33T) - '---

4

FROM GROUND LEVEL,. FEET-*
i

DATA NOT YET AVAILABLE
HOLLOW STEM AUGER DRILtING METHOD EQUIPPED WITH CONTINUOUS TUBE SA!9tER

---

HSA

PSI PROFESSIONAL SERVICES INDUSTRIES
NO GROUNDWATER NOT OBSERVED DURING DRILLING |

4 f

*

g

':W .y..I g -.---,_..u v _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _
,,
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Soll ACAL7TICAL DATA FROM ORILLED BCOEHOLES, SX AND KAIN PRCCES6 6UILDING AREAS '
TABLE 11

SEQUOYAW FUELS CORPORAi!DN

SAMPLE SAMPLE * DEPTH INTERVAL, DATE URANIUM

LOCAfl0N NUMBER FEET SAMPLED UG/G
.

BH 1 S1 0.0 0.5 9/24/90 16.3
?9.4

(MW 1) S2 0.5 1.0
8.9S3 1.0 1.5
6.7S4 1.5 2.0
<5.0S5 2.0 2.5
NR2.5 5.0-

<5.0S6 5.0 5.5
<5.0S7 5.5 6.0
<5.0S8 6.0 6.5
<5.0S9 6.5 7.0
6.8

S 10 7.0 7.8
NR7.8 10.0-

S 11 10.0 10.5 5.3
<5.0s 12 10.5 11.0
<5.0

S 13 11.0 11.5
<5.0

S 14 11.5 12.0
S 15 12.0 12.5 <5.0

<5.0
S 16 12.5 - 13.0
S 17 13.0 13.5 <5.0

S 18 13.5 14.0 <5.0
NR14.0 15.0--

S 19 15.0 15.5 <5.0

S 20 15.5 16.0 <5.0

S 21 16.0 16.5 <5.0

S 22 16.5 17.0 <5.0

S 23 17.0 17.7 <5.0
.

BH 2 S1 0.0 0.5 9/24/90 14.1
NR0.5 5.0(MW 8) -

S2 5.05.5 <5.0

S3 5.5 6.0 <5.0
<5.0S4 6.0 6.5

S5 6.5 7.0 <5.0

S6 7.0 7.5 <5.0

S7 7.5 8.0 <5.0

S8 8.0 - 8.5 <5.0

S9 8.5 9.0 <5.0

S 10 9.09.2 <5.0

S 10, DUP 9.0 - 9.2 <5.0

9.2 10.0 NR
-

S 11 10.0 10.5 <5.0

S 12. 10.5 11.0 <5.0

S 13 11.0 11.5 <5.0,

'

| S 14 11.5 12.0 <5,0

S 15 12.0 12.5 11.1

S 16 12.5 13.0 <5.0

S 17 13.0 13.3 <5.0
-- 13.3 15.0 NR

S 18 15.0 15.5 <5.0

S 19 15.5 16.0 <5.0

S 20 16.0 16.5 <5.0

S 20, SPIKE 16.0 16.5. <5.0

S 21 16.5 17.0 <5.0

S 22 17.0 17.5 <5.0

S 23 17.5 18.0 <5.0

S 24 18.0 18.4 <5.0

S 24, SPIKE 18.0 18.4 90% RECOVERY

|

_ _
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TABLE 11: CONTINUCD

SAMPLE SAMPLE *0EPTH INTERVAL, DATE U9AN!UM

LOCATION NUMBER FEET SAMPLED UG/0

SH 2A S1 18.0 20.0 10/7/90 <5.0
<5.0

(MW 8A) S2 20.0 22.0
S3 22.0 24.0 c5.0

<5.0S4 24.0 26.0 <5.0
55 26.0 26.0

<5.0S6 28.0 30.0
S7 30.0 32.0 <5.0

8H 3 61 0.0 0.5 9/24/90 <5.0
<5.0

(HW 18)- S2 0.5 1.0
<5.0S3 1.0 1.2
NR1.25.0-

<5.0S4 5.05.5
<5.0S5 5.5 6.0
<5.0S6 6.0 6.5
<5.0 fS7 6.5 7.0
<5.0

58 7.0 7.5
<5.0S9 7.5 0.0
<5.0

S 10 8.0 8.5
<5.0

S 11 8.5 9.0
<5.0

S 12 9.0 ?.5
<5.0

S 13 9.5 14.0
S 14 10.0 10.5 <5.0

1582.0
S 15 10.5 11,0

-S 16 11.0 - 11.5 356,0
NR11.5 15.0-

S 17 15.0 15.5 65.8
14.2

S 18 15.5 16.0
S 19 16.0 16.5 5.5

<5.0
S ?0 16.5 17.0

10.6
S 21 17.0 17.5
S 22 17.5 18.0 7.2

14.3
S 23 18.0 18.5
6 24 18.5 19.0 11.8

S 25 19.0 19.5 13.0

S 26 19.5 20.0 32.3

- S 27 20.0 20.5 29.3

S 28 20.5 21.0 8.8
94.1% RECOVERY

BH 3A S1 18.0 * 20.0 10/10/90 50.0

(MW 18A) S2 20.0 22.0 68.0

S3 22.0 24.0 53.0

S4 24.0 .26.0 21.0 .

17.0S5 26.0 28.0
19.0S6 28.0 30.0
16.0S7 30.0 32.0
20.0S8 32.0 34.0

S9 34.0 36.0 8.8-
<5.0

S 10 36.0 - 38.0 <5.0
S 11 38.0 40.0

BH 4 S 1= 0.00.5 9/25/90 <5.0
5.8

(MW 12) .S2 0.5 1.0
9.1S3 1.0 1.5
<5.0S4 1.5 1.0
NR1.8 5.0-

<5.0S5 5.0 5.5
<5.0S6 5.5 6.0
6.1S7 6.0 6.5
<5.0S8 6.5 7.0
8.4S9 7.0 7.5
<5.0

S 10 7.5 8.0
<5.0

S 11 8.0 8.5
<5.0

S 12 8.5 9.0
<5.0

S 13 9.0 9.5
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TABLE 11: CONilNUED

SAMPLE SAMPLE 'D(PTH INitRVAL, DATE URAktVM

LOCATION NUMBER FEET SAMPLED UG/G

<5.0
BH 4 S 14 9.5 10.0 <5.0
CONilNUED S 15 10.0 10.5

<5.0
S 16 10.5 11.0 <5.0
5 17 11.0 11.5
S 18 11.5 12.0 9/25/90 <5.0

<5.0
S 19 12.0 12.5 <5.0
S 20 12.5 13.0

<5.0
S 21 13.0 13.2

NR
13.2 15.0 <5.0-

S 22 15.0 15.5 <5.0
S 23 15.5 16.0 <5.0
S 24 16.0 16.5

NR
16.5 20.0

<5.0-

S 25 20.0 20.5 <5.0
S 26 20.5 21.0 <5.0
S 27 21.0 21.5

<5.0
S 28 21.5 22.0

83.7% RECOVERY

BH 4A S1 22.0 24.0 10/12/90 <5.0
<5.0

(MW 12A) 02 24.0 26.0 <5.0
S3 26.0 28.0 <5.0
S4 28.0 30.0 <5.0
S5 30.0 32.0 <5.0
S6 32.0 34.0

<5.0
S-7 34.0 36.0

<5.0
S8 36.0 38.0

Bit 5 S1 0.0 0.5 9/25/90 9.7
<5.0

(HW 4) S2 0.5 1.0 <5,0
S3 1.0 1.5 <5.0
S4 1.5 2.0 <5.0
S5 ?.0 2.4

NR2.4 5.0 <5.0-

S6 5.0 "a.5 <5.0
&-? 5.5 6.0 <5.0
S8 6.0 6.5

<5.0
69 6.5 7.0 <5.0
S 10 7.0 7.5 <5.0
S 11 7.5 8.0

NR
8.0 10.0-

<5.0
S-12 10.0 10.5 <5.0
S 13 10.5 11.0 c5.0
S 14 11.0 11.5 <5.0
S 15 11.5 12.0

97.6% REcovtRY

BH 5A S1 15.5 18.0 10/6/90 <5.0
<5.0

(MW 4A) S2 18.0 20.0 <5.0
S3 20.0 22.0 <5.0
S4 22.0 24.0 <5.0
S5 24.0 26.0 <5.0
S6 26.0 28.0 <5.0
S7 28.0 - 30.0 <5.0
S6 30.0 32.0 <5.0
S9 32.0 34.0 <5.0
S 10 34.0 37.5

BH 6 S1 0.0 0.5 9/26/90 2289.0
29.8

(MW 2) S2 0.5 0.8
NR

0.0 5.0 21.8--

S3 5.0 5.5 <5.0
S4 5.5 6.0 <5.0
S5 6.0 6.5 11.6
S6 6.5 - 7.0 <5.0
S7 7.0 - 7.5

1__----_--_______-____ _ _ _ _ _ _ __ - --_ ____
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TABLE 11: CON 11NUCD

.--

SAMPLE SAMP,E *0EPIM INTERVAL, DATE URANluM

LOCA110N NUMF,ER FEET SAMPLED UG/G

BH+6 T8 7.$ 8.0 9/26/90 <5.0

CONilhUCD S9 8.0 8.5 <5.0

8.5 10.0 NR-

S 10 10.0 10.5 <5.0

S 11 10.5 11.0 <5.0

3 12 11.0 11.5 <5.0

S 13 11.5 12.0 <5.0

3 14 12.0 12.5 <5.0

5 15 12.5 13.0 <$ 0

6 16 13.0 13.5 c?;0

S 17 13.5 - 14.0 7.8
14.0 15.0 NR-

S 18 15.0 15.5 <5.0

S 19 15.5 15.8 <5.0
1D4.9% REcovtRY

BH 6A S1 17.0 19.0 10/7/90 <5.0

(MW 2A) S2 19.0 21.0 <5.0

S3 21.0 23.0 <5.0

S4 23.0 25.0 <5.0

S5 25.0 27.0 <5.0
S6 27.0 27.5 <5.0

S7 27.5 28.0 <5.0

SB 28.0 30.0 <5.0

59 30.0 31.0 <5.0
5 10 31.0 34.0 <5.0

GH 7 S1 0.0 0.5 9/26/90 8.2

(MW 3) SP 0.5 1.0 <5.0
1.0 5.0 NR-

S3 5.0 5.5 <5.0
S4 5.5 6,0 <5.0

S5 6.0 - 6.5 <5.0
S6 6.5 - 7.0 <5.0
S7 7.0 7.5 <5.0
S8 7.5 8.0 <5.0
S9 8.0 8.5 <5.0
S 10 B.5 9.0 <5.0
S 11 9.0 9.5 <5.0
S 12 9.5 10.0 <5.0
S 13 10.0 10.5 <5.0
5 14 10.5 11.0 s5.0
S 15 11.0 11.5 <5.0
3 16 11.5 12.0 <5.0

3 17 12.0 - 1?.5 <5.0
98.8% 4ECOVERY

BH 7A 51 15.0 17.0 10/12/90 <5.0

(MW 3A) S2 17.0 - 19.0 <5.0'

S3 19.0 20.0 <5.0

S4 20.0 22.0 <5.0

S5 22.0 24.0 <5.0

S6 24.0 26.0 <5.0
S7 26.0 28.0 <5.0

SB 28.0 30.0 <5.0

S9 30.0 32.0 <5.0

3 10 32.0 34.0 <5.0

BH 8 S1 0.0 0.5 9/29/90 66.0

(MW 9) -- 0.5 5.0 NR

S2 5.0 5.5 <5.0

S-3 5.5 6.0 <5.0

S4 6.0 6.5 <5.0

S5 6.5 7.0 <5.0

S6 7.0 7.5 <5.0

S7 7.5 8.0 <5.0

S8 8.0 8.5 <5.0 ,

!

S9 8.5 9.0 <5.0

9.0 10.0 NR

-- _ _ _ - _ - - _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ - _ _ _ _ _ -
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TABLE 11: CONT!WUED

.

URANIUM
SAMPLE SAMPLE *DEP1H INTERVAL, DATE

LOCATION NUMBER FEET SAMPLED UO/G

<5.0
S 10 10.0 10.5

<5.0
S 10 DUP 10.0 10.5

<5.0
S 10 SPIKE 10.0 10.5

<5.0(
S 11 10.5 11.0

<5.0
S 12 11.0 11.5

<5.0
S 13 11.5 12.0

<5.0
S 14 12.0 12.5

<5.0
S 15 12.5 13.0

<5.0
S 16 13.0 13.5

<5.0
S 17 15.5 14.0

c5.0
S 18 14.0 14.5

<5.0
}

S 19 14.5 15.0
<5.0

S 20 15.0 15.5
<5.0i

S 20 DUP 15.0 15.5
<5.0

' S 21 15.5 16.0
<5.0

S 22 16.0 16.5
<5.0[ S 23 16.5 17.0

{ 89.8% RECOVERY
.

BH BA S1 18.0 20.0 10/7/90 <5.0
<5.0' (MW 9A) S2 20.0 22.0
<5.0S3 22.0 24.0
<5.0S4 24.0 26.0
<5.0S5 26.0 28.0
<5.0S6 28.0 30.0
<5.0S7 30.0 32.0

BH 9 .$ 1 0.0 0.5 9/29/90 72.0
7.1

(HW 10) S2 5.0 5.5
<5.0S3 5.5 6.0
<5.0

S4 6,0 6.5
<5.0S5 6.5 7.0
7.2S6 7.0 7.5
<5.0

S7 7.5 8.0
<5.0S8 8.0 8.4
NR8.4 10.0-

S9 10.0 10.5 59.0
45.0

S 10 10.5 11.0
46.2

S 10 DUP 10.5 11.0
212.0

S 11 11.0 11.5
288.0

S 12 11.5 - 12.0
1940.0

S 13 12.0 12.5
ER12.5 15.0-

121.0
S 14 15.0 15.5

8.8
S 15 15.5 16.0

12.0
S 16 16.0 16.5

13.0
S 17 16.5 17.0

51.0
S 18 17.0 17.5

119.0
S 19 17.5 - 18.0 88.0
S 20 SPIKE 18.0 * 18.5

87.7% RECOVERY

BH 9A S-1 18.0 20.0 10/7/9'1 18
NR20.0 - 22.0(MW 10A) -

<5.0S2 22.0 24.0
<5.0S3 24.0 26.0
<5.0S4 26.0 28.0
<5.0S5 28.0 30.0 <5,0

S6 30.0 32.0
<5.0S7 32.0 34.0
<5.0S8 34.0 35.0
<5.0S9 35.0 36.0

BH-10 S1 0.0 0.5 9/29/90 <5.0 '

<5.0
(MW 5) S2 0.5 1.0

<5.0S3 1.0 1.5
<5.0

S4 1.5 2.0

- - ---_ __ - _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ - --- ___
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1ABLE 115 CONilVVED
--

__

SAMPLE SAMPLE *DEPIN INTERVAL, DATF URANIUM

LOCAT ION NUMBER FEET SAMPLED UG/G

,

<5.0 !

BH 10 S5 2.0 2.5 <5.0 |
CONTINVED S6 2.5 3.0 <5.0

S7 3.0 3.5 <5.0
S8 3.5 4.0
S9 4.04.5 9/29/90 <5.0

NR
4.5 5.0 <5.0-

S 10 5.05.5 <5.0
5 11 5.5 6.0 |

<5.0
S 12 6,0 6.5 |

<5,0
l

S 13 6.5 7.0 <5.0
S 14 7.0 7.5 <5.0
S 15 7.5 8.0 <5.0
S 16 8.0 8.5 <5.0
S 17 8.5 9.0

hR
9.0 10.0 <5.0 I

-

S 18 10.0 10.5 <5.0 l
5 19 10.5 11.0

<5.0
S 20 11.0 11.5 <5.0
S 21 11.5 12.0 <5.0
S 22 12.0 12.5

88.3% RECOVERY

BH 10A S1 15.0 17.0 10/6/90 <5.0 |
<5.0 '

(MW 5A) S2 17.0 19.0 <5.0
s3 19.0 10.0

NR
20.0 22.0 <5.0-

S4 22.0 24.0 <5.0
S5 24.0 26.0 <5.0
S6 26.0 28.0 <5.0
S7 28.0 30.0

BH 11 S1 0.0 0.5 9/29/90 <5.0
<5.0

(MW 6) S2 0.51.0 NR
1.0 5.0- <5.0

S3 5.0 5.5 <5.0
S4 5.5 6.0 <5.0
S5 6.0 6.5 <5.0
S6 6.5 7.0 <5.0
S7 7.0 7.5 <5.0
S8 7.5 8.0

NR
8.0 10.0 <5.0-

S9 10.0 - 10.5 <5.0
5 10 10.5 11.0 <5.0
S 11 11.0 11.5 <5.0
S 12 11.5 12.0

NR
12.0 15.0 <5.0-

S 13 15.0 15.5
94.5% RECOVERY

BH 11A S1 20.0 20.5 10/6/90 <5.0
<5.0

(MW 6A) S2 20.5 - 21.0 <5.0
S3- 21.0 21.5- <5,0
S4 21.5 22.0 <5.0
S5 22.0 22.5 <5.0
S6 22.5 23.0 <5.0
S7 23.0 - 23.5 <5.0
S8 23.5 24.0 <5.0
S9 24.0 24.5 <5.0
S 10 24.5 25.0 <5.0
S 11 25.0 - 25.5 NR

25.5 30.0 <5.0-

S 12 30.0 - 34.5 <5.0
S 13 30.5 31.0 <5.0
S 14 31.0 31.5 <5.0
S 15 31.5 32.0 <5.0
S 16 32.0 32.5

|
|
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TABLE 11: CC3flNUED

SAMPLE SAMPLE * DEPTH INTERVAL, DATE URANIUM NITRATE

LOCAll0N NUMBER FEET SAMPLED UG/G UC/G

BH 11A S 17 32.5 33.0 10/6/90 <5.0

CONilNUED s 18 33,0 33.5 <5.0

s 19 33.5 34.0 <5.0

s 20 34.0 34.5 <5.0

$<21 34.5 3!.0 <5.0

s 22 35.0 35.5 <5.0

s 23 35.5 36.0 <5.0

s 24 36.0 36.5 <5.0

s 25 36.5 37.0 <$.0

s 26 37.0 37.5 <5.0

s 27 37.5 38.0 <5.0

s 28 36.0 38.5 <5.0
s 29 38.5 39.0 <5.0

s 30 39.0 39.5 <5.0

S 31 39.5 40.0 <5.0

0.0 1.0 10/2/90 WR
BH 12 -

(MW 23) S1 1.01.5 6.8 7.0

s 1 DUP 1.0 1.5 <5.0

1.5 5.0 NR..*

S2 5.0 5.5 <5.0 3.6

S3 5.5 - 6.0 <5.0 3.5

s4 6.0 6.5 <5.0 6.0
a

S5 6.5 7.0 <5.0 5.6

s6 7.0 7.5 <5.0 5.0

57 7.5 8.0 <5.0 4.1

s8 8.0 8.5 <5.0 4.7

$*9 8.5 9.0 <5.0 4.1

S 10 9.0 9.5 <5.0 4.7

.S 11 9.5 10.0 <5.0 6.1

10.0 15.0 NR--

s 13 15.0 15.5 <5.0 5.3

5 14 15.5 16.0 <5.0 6.4

S 15 16.0 16.5 <5.0 6.3

S 16 SPIKE 16.5 - 17.0 <5.0 6.1
96.9% RECOVERY

0.0 0.3 10/2/90 NR
BH 13 -

(MW 20) S1 0.3 0.5 <5.0 51.9

S2 0.5 1.0 17.0 44.4

S3 1.0 1.8 6.4 104.4

1.8 5.0 NR-

S4 5.0 5.5 <5.0 82.0

S5 5.5 6.0 <5.0 39.6-

S6 6.0 6.5 <5.0 16.3

S7 6.5 7.0 <5.0 4.5

s8 7.0 - 7.5 <5.0 0.5

s9 7.5 8.0 <5.0 1.0

S 10 8.0 * 8.5 <5.0 1.7

S 11 8.5 9.0 <5.0 2.2

S 12 9.0 10.0 NR

S 13 10.0 10.5 <5.0 2.2

s 14 10.5 11.0 <5.0 3.0

s 15 11.0 11.5 <5.0 4.3

S 16 11.5 12.0 <5.0 4.3

S 17 12.0 12,5 <5.0 6.0

S 18 12.5 13.0 <5.0 5.7

S 19 13.0 13.5 <5.0 8.0
B6.4% RECOVERY

BH 13A S1 18.7 20.0 10/7/90 <5.0

(MW-20A) S2 20.0 22.0 <5.0

( S3 22.0 24.0 <5.0

S4 24.0 26.0 <5.0
[ S5 26.0 - 27.0 <5.0

S6 27.0 - 29.0 <5.0

S7 29.0 31.0 <5.0

S8 31.0 - 33.0 <5.0
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1ABLE 11.8 C031tWUED

SAMPLE SAKPLE
'OEP1H INTERVAL, Of*E URANluM NIIRATE

LOCAllON NUMBER FEET SAMPLED UG/G UC/G

BH 14 S1 0.0 - 3 9/29/90 10.9
<5.0

(MW 7) 62 0.5 1.0 <5.0
S3 1.0 - 1.5 <5.0
54 1.5 2,0

<5.0
S5 2.0 2.5 <5.0
56 2.5 3.0

NR
- 3.0 5.0 <5.0
37 5.05.5 <5.0
S8 5.5 5.8 NR

5.8 10.0 <5.0-

S9 10.0 10.5
NR

10.5 15.0 5.6-

S 10 15.0 15.5 5.6
S 10 DUP 15.0 15.5

90.3% RECOVERY
S 10 SPlKE 15.0 15.5

BH 14A S1 21.6 25.0 10/5/90 <5.0
<5.0

(MW 7A) S2 25.0 27.0
NR

27.0 39.a <5.0-

S3 30.0 32.0
NR

32.0 35.0 <5.0-

S4 35.0 - 37.0 <5.0
S5 37.0 40.0

0.0 0.5 10/2/90 NR

54.0 33.7BH 15 -

(MW 21) S1 0.5 1.0 22.0 1?.3
S2 1.0 1.5 <5.0
S-3 1.5 2.0 6.6 5.3
S4 2.0 - 2.5 NR

2.5 5.0 <5.0 C.8-

S5 5.0 5.5 <5.0 0.8
S6 5.5 6.0 <5.0 0.8
S7 6,0 6.5 <5.0 0.8
S8 6.5 7.0 <5.0 0.7
S9 7.C 7.5 <5.0 1.0
S 10 7.5 - 8.0 <5.0 1.3
S-11 8.0 8.5 <5.0 1.4
S 12 8.5 9.0 <5.0 1.5
6 13 1 0 9.5 <5.0 1.6
S 14 5 ) 10.0 <5.0 2.6
S 15 10.0 10.5 <5.0 2.1
S 16 10.5 - 11.0 <5.0 2.1
S 17 11.0 11.5 <5.0 2.4
S 18 11.5 12.0

90.3% RECOVERY

BH 15A S1 18.1 20.0 10/7/90 <5.0
<5.0

(MW+21A) S2 20.0 22.0 <5.0
S3 22.0 24.0 <5.0
S4 24.0 25.0 <5.0
S5 25.0 27.0 <5.0
S6 27.0 29.0 <5.0
S7 29.0 31.0 <5.0
SB 31.0 33.0

0.0 1.0 9/29/90 NR

BW 16 516--

(MW 13) S1 1.0 1.5
NR

1.5 5.0 325-

S2 5.0 5.5 910
S3 5.5 6.0

1561
S4 6.0 6.5

3 75
S5 6.5 7.0

NR
7.0 10.0 <5.0-

S6 10.0 10.5
59

ST 10.5 11.0 <5.0
S8 11.0 11.5

--- _ _ _ _ _ - _ _ _
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TAotE its CC3fl00ED

SAMPLE SAMPLE *DEPiH INTERVAL, DATE LRANIUM NITRATE

LOCAllDN NUMBER FEET SAMPLED UG/G UG/G

BH 16 S9 11.5 - 12.0 9/29/90 <5.0
NR12.0 15.0CONTINUED -

<5.0
S 10 15.0 15.5

<5.0
S 11 15.5 16.0

<5.0
S 12 16.0 16.5

<5.0
S 13 16.5 17.0

<5.0
S 14 17.0 17.5

<5.0
S 15 17.5 18.0

NR18.0 20.0-

<5.0
S 16 20.0 20.5

<5.0
S 17 20.5 21.0

<5.0
S 18 21.0 21.5

<5.0
S 19 21.5 22.0

101.8% RECOVERY

!

BH 16A S1 21.0 - 23.0 10/12/90 7.3 l

<5.0
(MW 13A) C2 23.0 - 25.0 9.3S3 25.0 26.0

<5.0
S4 26.0 28.0 ;

<5.0S5 28.0 30.0

BH 17 S1 1.0 1.5 9/29/90 133.0
54.0

(MW 14) S2 0.0 0.5
<5.0S3 0.5 - 1.0
<5.0S4 1.0 1.5
NR1.5 5.0'
<5.0S5 5.0 5.5 30.0S6 5.5 6.0 ;
264.0 iS7 6.0 6.5
966.0S8 6.5 7.0
941.0S9 7.0 7.5
25.G

S 10 7.5 8.0
13.0

S 11 8.0 - 8.5
8.5 10.0 NR

-

S 12 10.0 - 10.5 5.2

S 13 10.5 11.0 5.6

S 14 11.0 11.5 5.3

S 15 11.5 e 12.0 5.8
119.4% RECOVERY

BH 18 S1 0.0 0.5 9/29/90 14.1
<5.0

(MW 15). S2 0.5 10
45.053 1.0 1.5
Nk1.5 5.0-

<5.0S4 5.0 5.5
<5.0

35 5.5 6.0
<5.0S6 6.0 - 6.5 <5.0

57 6.5 7.0
<5.0S8 7.0 - 7.5 <5.0S9 7.5 8.0
<5.0

S 10 8.0 8.5
<5.0

S 11 8.5 9.0
<5.0

S 12 9.0 9.5
NR9.5 10.0-

<5.0
S 13 10.0 10.5

<5.0
S 14 10.5 11.0-

<5.0
S 15 11.0 11.5

<5.0
S 16 11.5 12.0

<5.0
S 17 12.0 125.

<5.0
S 18 12.5 - 13.0
S 19 13.0 -13.5 (5.0

79 6% RECOVERY

0.0 - i.0 9/30/90 NR
BH 19 <5.0 22.4-

(HW 16) S1 1.0 1.5
NR

- 1.5 5.0
<5.0 6.5

S2 5.0 - 5.5 <5.0 4.3
53 5.5 6.0

<5.0 4.7
54 6.0 6.5

|
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TABLE 11: CC]TINVED

SAMPLE SAMPLE *0EPTH INTERVAL, DATE URAN!UM N!TRATE

LOCAll0N N'JMBER FEET SAMPLED UG/G UG/G

BH 19 S5 6.5 7.0 9/30/90 <5.0 6.6
NR7.0 10.0

CON 11NUE0 <5.0 5.9-

S6 10.0 10.5
<5.0 4.6

S7 10.5 11.0
NR11.0 15.0
<5.0 5.1-

S8 15.0 15.5
<5.0 7.2

S9 15.5 16.0
<5.0 5.5

S 10 16.0 16.5
<5.0- 10.7

S 11 16.5 17.0
<5.0 19.5

S 12 17.0 17.5
<5.0 24.3

S 13 17.5 18.0
<5.0 13.9

S 14 18.0 18.5
94.1% RECOVERY

S 14 SPIKE- 18.0 18.5

BH 19A S1 19.0 20.0 10/10/90 <5.0
<5.0

(MW 16A) S2 20.0 - 22.0
<5.0S3 22.0 24.0
<5.0

S4 24.0 26.0
<5.0S5 26.0 28.0
<5.0S6 28.0 30.0
<5.0S7 30.0 32.0
<5.0S8 32.0 34.0

0.0 1.0 9/30/90 NR
BH 20 <5.0 6.3-

(MW 17) S1 1.0 - 1.5 <5.0 3.9
S2 1.5 2.0

<5.0 3.8
S3 2.0 2.5

<5.0 4.2
S4 2.5 3.0

<5.0 5.7
S5 3.0 3.5 <5.0 5.0
S6 3.5 4.0 <5.0 5.1
S7 4.04.5 <5.0 5.2
$8 4.5 5.0

<5.0 5.7
S9 5.05.5 <5.0 6.3
S 10 5.5 - 6.0

<5.0
S 10 DUP 5.5 6.0
S 11 6.0 6.5 <5.0 5.5

<5.0 9.6
S 12 6.5 - 7.0

NR7.0 10.0
S 13 10.0 10.5 <5.0 5.9--

<5.0 4.7
S 14 10.5 11.0
S 15 11.0 11.5 <5.0 3.9

<$ 0 ' 4.8
S 16 11.5 12.0

<5.0 6.8
S 17 12.0 12.5

<5.0 5.0
S 18 12.5 13.0

<5.0 6.2
S 19 13.0 13.5

<5.0 6.1
S 20 13.5 14.0

<5.0
S 20 SPIKE - 13.5 14.0

<5.0 5.1
S 21 14.0 14.5

<5.0 5.0
S 22 14.5 15.0

<5.0 6.2
S 23 15.0 15.5

<5.0 6.4
S-24 15.5 16.0

<5.0 6.0
S 25 16.0 16.5

<5.0 6.4
S 26 16.5 17.0

<5.0 5.4
S 27- 17.0 17.5

<5.0
S 27 DUP 17.0 17.5

100.3% RECOVERY

'BH 20A S1 19.0- 20.0 10/11/90 <5.0
<5.0

(MW 17A) S2 20.0 22.0
<5.0

S3- 22.0 24.0
<5.0

S4 24.0 - 26.0 <5.0
S+5 26.0 28.0

<5.0S6 28.0 30.0
<5.0

S7 30.0 - 32.0 <5.0
S8 '2.0 34.0
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TABLE 11: CONTINUE 0

SAMPLE SAMPLE 'OEPTH lhTERVAL. DATE URANIUM WITRATE

LOCATION NUMBER FEET SAMPLED 00/G UG/G

i BH 21 S1 0.7 1.5 10/1/90 <5.0 11.9
<5.0 2.2

(MW 19) S2 1.5 2.0 <5.0 2.7
S3 2.0 2.5 68.4 12.6
S4 2.5 3.0 33.9 11.6
S5 3.0 3.5 25.0 11.2
S6 3.54.0 hk

4.0 - 5.0 25.0 6.4-

S7 5.0 - 5.5 <5.0 5.2
S8 5.5 6.0 <5.0 3.6
S9 6.0 6.5 <5.0 4.0
S 10 6.5 7.0 <5.0
S 10 SPIKE 6.5 7.0 <5.0 3.3
S 11 7.0 7.5 <5.0 4.2
S 12 7.5 8.0 <5.0 2.4
S 13 8.0 8.5

NR
8.5 10.0 <5.0 13.9-

S 14 10.0 10.5 <5.0 19.2
S 15 10.5 11.0 <5.0 93.4
S 16 11.0 11.5 <5.0 34.0
S 17 11.5 12.0

NR12,0 15.0 <5.0 3.7-

S 18 15.0 15.5 <5.0 3.2
S 19 15.5 16.0 <5.0 3.0
S 2Q 16.0 16.5 <5.0
S 20 OUP 16.0 16.5 <5.0 4.0
S 21 16.5 17.0 <5.0 3.4
S 22 17.0 17.5 <5.0 3.2
S 23 17.5 18.0 <5.0 4.4
S 24 '8.0 18.5 <5.0 4.4
S 25 3.5 19.0

kRi9.0 - 20.0 <5.0 5.0-

S 26 20.0 20.5 <5.0 4.6
S 27 20.5 21.0 <5.0 5.5
S 28 21.0 21.5 <5.0 4.3
S 29 21.5 - 22.0 <5.0 3.5
S 30 22.0 22.5 <5.0
S 30 SP!KE 22.0 - 22.5 <5.0 4.0
S 31 22.5 - 23.0 <5.0 2.9
S 32 12.0 12.5 <5.0 3.9
S-33 12.5 13.0 <5.0 2.9
S 34 13.0 13.5 <5.0 2.6
S 35 13.5 14.0 <5.0
S 35 0UP 13.5 14.0

98.2% RECOVERY

BH 21A S1 24.0 26.0 10/12/90 <5.0
<5.0

(MW 19A) S2 26.0 - 28.0 <5.0
S3 28.0 30.0 <5.0
S4 30.0 32.0 <5.0
S5 32.0 34.0

BH 22A S1 20.0 - 22.0 10/12/90 <5.0
<5.0

(MW 11A) S2 22.0 24.0 <5.0
S3 24.0 26.0 <5.0
S4 26.0 28.0 <5.0
S5 28.0 - 30.0 <S.O
S6 30.0 32.0 <5.0
S7 32.0 34.0 <5.0
S8 34.0 36.0 <5.0
S9 36.0 38.0

bH 23 S1 0.6 1.0 10/1/90 8.5 20.9
NR

(MW 22) - 1.0 5.0 5.7 25.9
S2 5.0 5.5 <5.0 1.2
S3 5.5 6.0 <5.0 0.1
S4 6.0 6.5

- - - - - - - _ _ _ _ _ ~ ~ - - - - - _ _ _ _ _ _ _ _ _
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TABLE 11: COWitNUED

URAWlUM NITRATE

SAMPLE SAMPLE
* DEPTH IW1ERVAL, DATE UC/C

LOCAll0N NUMBER FEET SAMPLED 00/G
__

BH 23 S5 6.5 7.0 10/1/90 8,6 1.2
<5.0 1.2

CONilNUED S6 7.0 7.5 <5 .0 1.1

S7 7.5 8.0 <5.0 1.5
S8 8.0 8.5 <5,0 1.9
S9 8.5 9.0 <5.0 8.0
S 10 9.0 9.5 <5.0
S 100VP 9.0 - 9.5 <5.0 4.3
S 11 9.5 - 10.0 <5.0 6.2
8 12 10.0 10.5 <5.0 6.5
S 13 10.5 11.0 <5.0 6.9
S 14 11.0 11.5 <5.0 5.8
S 15 11.5 12.0 <5.0 4.2
S 16 12.0 - 12.5 <5.0 4.6
S 17 12.5 13.0 <5.0 8.1
S 18 13.0 13.5 <5.0 3.8
S 19 13.5 ".4.0 <5.0 3.7
S 20 14.0 - 14.5 <5.0
S 20 SPIKE 14.0 14.5 <5.0 3.7
s 21 14.5 15.0 <5.0 7.0
S 22 15.0 15.5 <5.0 5.3
S 23 15.5 16.0 <5.0 5.3
S 24 16.0 - 16.5 <5.0 5.9
S 25 16.5 17.0 <5.0 7.7
S 26 17.0 17.5 <5.0 8.5
S 27 17.5 18.0

99.2% RECOVERY

BH 23A S1 19.7 20.0 10/7/90 <5.0
<5.0

(MV 22A) S2 20.0 - 22.0 <5.0
53 22.0 24.0 <5.0
S4 24.0 26.0 <5.0
55 26.0 - 27.0 <5.0
S6 27.0 - 29.0 <5.0
S7 29.0 31.0 <5.0
S8 31.0 33.0 <5.0
S9 33.0 34.0

GH 24 S1 0.4 0.9 10/1/90 <5.0 59.6
c5.0 57.5

S2 2.5 3.0 <5.0 78.4
S3 1.0 1.5 <5.0 23.6
S4 1.5 2.0 <5.0 28.8
S5 2.0 2.5 <5.0 59.0
S6 2.5 - 3.0 <5.0 26.6
S7 3.0 - 3.5 <5.0 34.6
S8 3.5 4.0 <5.0 31.0
S9 4.0 4.5 <5.0 36.0
S 10 4.5 5.0 102.7% RitovtRY

0.0 0.4 10/1/90 NR

<5.0BH 25 -

S1 0.4 0.9 NR
0.9 2.5 <5.0-

S2 2.5 3.0 NR
3.0 * 5.0=-

BH 26 S1 0.0 0.5 10/3/90 374.0
6.9

(MW 24) S2 0.5 1.0 <5.0
S3 1.0 1.5 <5.0
S4 1.5 - 2.0 NR

2.0 5.0 5.7-

S5 5.0 5.5 <5.0
S6 5.5 - 6.0 <5.0
S7 6.0 6.5 8.6
S8 6.5 7.0 NR

7.0 10.0 <5.0-

S9 10.0 10.5
!

~~ ---- - . _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - _ _ _ __ __ - - - ' - " - - - - - - - , . _ _ _ _ _ _
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1ABLE 11: CONilN'JE0
-

sAMPLt SMPLE * DEPTH INTERVAL, OA
,

LOCAfl0N NUMBER FCII

Bit 26 5 10 10.5 11.0 Wp <5.0
$0

CONTINUED s.11 11.0 11.5' <5.0
s 12 11.5 12.0
s 13 12.0 + 12.5 |5'0$'0
s 14 12.5 13.0

,$"0
s.15 13.0 13.5 ,$'O
5 16 13.5 - 14.0

<$ O
s 17 14.0 14.5

<5'0
s.18 14.5 15.0

5'O
s 19 15.0 15.5

<5 O
s 20 15.5 16.0

<5'0
s 21 16.0 16.5

<5'O
s.22 16.5 97.0

<5'O
s 23 17.0 17.5

,$'.0s 24 17.5 18.0
83 0% RECOVERY

BH 27 s.1 0.0 - 0.5 10/3/90 1 .

4 3,o
(MW 25) s2 0.5 1.0

,,
1.05.0...

7940.0
s.3 5.05.5

6621'.0s.4 5.5 6.0
3800 0

s5 6.0 6.5
2545.0

s6 6.5 7.0
2 %0.0

s7 7.0 7.5 828,0
s.o 7.5 8.0 g

8.0 10.0... M
s9 10.0 10.5

M .0
s.10 10.5 11.0 8'3
s.11 11.0 11.5

7.0
s.12 11.5 12.0 "

12.0 15.0...
s3.0

s.13 15.0 15.5
S 14 15.5 16.0 }5'5*
s 15 16.0 16.5

<5.0
s 16 16.5 17.0

<5.0
s 17 17.0 - 17.5

<5
s.18 17.5 18.0

105 7% RECOVERY

ij1 ogg.20 s.1 0.0 0.5 10/6/90 g
(MW 26) s2 0.5 1.0 ,$'.0

s3 1.0 1.5
s5,. 0s4 1.5 2.0
,

2.0 5.0-

<5.0
S5 5.0 5.5

<5.0
s6 5.5 6.0

.0
s.7 6.0 6.5

**
s8 6.5 7.0

<5.0
s.9 7.0 7.5

<5.0
s 10 7.5 - 8.0

NR8.0 9.0..-
<5.0

s 11 9.0 9.5
s 12 9.5 10.0 3*0
s 15 NO SAMPLE

,

"5'0
s.14 10.0 10.5

*5*O
s 15 10.5 11.0

<5.0
s 16 11.0 11.5

<5.0
s 17 11.5 12.0 < .0
s 18 12.0 12.5
s 19 12.5 - 13.0 *

s 20 13.0 - 13.5 *

*-
s 21 13.5 14.0

h"
14.0 15.0.- <5 0

s 22 15.0 15.5
4'0

s 23 15.5 16.0
<5*O

s 24 16.0 16.5

.--__ _ _ _ _ _ __- -____ - _-________________-_ _ _ _ _ - _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - _ - _ _ _ _ - _ _ _ - _ _ _ _ _ _ _
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TABLE ilt CONilWUED

SAMPLE SAMPLE 'DEriH INTERVAL, DATE URANIUM

LOCAllDN NUMBER LEET SAMPLE 0 UG/G

-

BH 20 S 25 16.5 17.0 10/6/70 6.3

CONilNUED S 26 17.0 17.5 5.6
S 27 17.5 18.0 5.2

S 28 18.0 18.5 <5.0

S 29 18.5 19.0 <5.0-

19.0 20.0 NR
-

S 30 20.0 20.5 <5.0

S 31 20.5 21.0 <5.0

S 32 21.0 21.5 <5.0

S 33 21.5 22.0 <5.0
i

BH 29 S1 0.0 1.0 10/6/90 430.0
NR[ 1.0 - 5.0(MW 27) **

S2 5.0 5.5 5.7
S3 5.5 6.0 <5.0

S4 6.0 6.5 <5.0

S5 6.5 7.0 <5.0

S6 7.0 7.5 <5.0

S7 7.5 8.0 <5.0

38 8.0 - 8.5 <5.0

S9 8.5 9.0 <5.0

S 10 9.0 9.5 <5.0
<5.0S 11 9.5 10.0

S 12 10.0 10.5 <5.0

I sa13 10.5- 11.0 <5.0

! S 14 11.0 11.5 <5.0

S 15 11.5 12.0 <5.0

S 16 12.0 - 12.5 <5.0

S 17 12,5 13.0 <5.0
13.0 15.0 NR

f
-

S 18 15.0 15.5 <5.0
'

S 19 15.5 16.0 <5.0

S 20 16.0 16.5 <5.0

|
S 21 16.5 17.0 <5.0

S 22 17.0 17.5 <5.0
i

S 23 17.5 - 18.0 <5.0

S 24 18.0 18.5 <5.0

S 25 18.5 19.0 <5.0

l S 26 19.0 19.5 <5.0,

l S 27 19.5 20.0 <5.0

S 28 20.0 - 20.5 <5.0

S 29 20.5 21.0 <5.0

|
S 30- 21.0 21.5 <5.0

S 31 21.5 - 22.0 <5.0
95.7% RECOVERY

BH 30 S1 0.00.5 10/5/90 55.8
<5.0

(MW 32) S2 0.5 1.0
S3 1.0 1.5 <5.0

S4 1.5 2.0 <5.0
WR2.0 - 5.0-

S6 5.5 6.0 <5.0

S7 6.0 6.5 <5.0

S8 6.5 7.0 <5.0

S9 7.0 7.5 <5.0

S 10 7.5 8.0 <5.0

S 11 8.0 8.5 <5.0(

L S 12 8.5 9.0 <5.0
|:

BH 30A S1 10.0 12.0 10/12/90 <5.0

(MW 32A) S2 12.0 14.0 <5.0

S3 14.0 16.0 <5.0

S4 16.0 - 18.0 <5.0
<5.055 18.0 20.0
<5.0S6 20.0 22.0

S7 22.0 24.0 <5.0

|- S8 24.0 26.0 <5.0i

'

I

|
|
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TABLE 11: CONTINUED
1

SAMPLE SAMPLE * DEPTH IW1ERVAL, DATE URANIUM

LOCA110N WUMBER FEET SAMPLED UO/C

BH 31 S1 0.0 0.5 10/5/VO 111.0
<5.0 =

(MW 30) S2 0.5 - 1.0 <5.0
S3 1.0 1.5

<5.0
S4 1.5 2.0

ha
2.0 5.0

<5.0
-

S5 5.0 5.5 <5.0
S6 5.5 6.0

<5.0
S7 6.0 - 6.5 <5.0
S8 A.5 7.0

90.0% RECOVERY

BH 31A S1 9.0 10.0 10/12/90 <5.0
<5.0

(MW 30A) S2 10,0 12.0
<5.0

S3 12.0 14.0 -5.0
S4 1A.0 16.5

<5.0
S5 16.5 18.5

8H 32 S1 0.0 0.5 10/5/90 27.0
<5.0

(MW 31) S2 0.5 1.0 <5.0
S3 1.0 1.5 <5.0
S4 1.5 2.0

NR2.0 5.0--
<5.0

S5 5.0 - 5.5 <5.0
S6 5.5 6.0 6.7
S7 6.0 6.5

<5.0
SB 6.5 7.0 <5.0S9 7.0 7.5

<5.0
S 10 7.5 8.0

<5.0
S 11 8.0 8.5

<5.0
S 12 8.5 9.0

<5.0
S 13 9.0 9.5

NR9.5 10.0-
<5.0

S 16 10.0 10.5
5.6

S 15 10.5 11.0
<5.0

S 16 11.0 11.5

BH 32A S1 12.0 14.0 10/7/90 <5.0
<5.0

(MW 31A) S2 14.0 16.0
<5.0S3 16.0 18.0
<5.0

S4 18.0 20.0
<5.0

S5 20.0 21.0
<5.0S6 21.0 - 22.0 <5.0

S7 22.0 24.0
<5.0S8 24.0 25.0
<5.0S9 25.0 27.0
<5.0

S 10 27.0 29.0

0.0 0.5 10/4/90 NR
BH 33 =**

6.3
(MW 28) S1 0.5 1.0

NR1.0 5.0-
<5.0

S2 5.0 - 5.5 <5.0
S3 5.5 6.0 12.0
S4 6.0 - 6.5 <5.0
S5 6.5 - 7.0 8.4
S6 7.0 - 7.5 <5.0
S7 7.5 8.0 <5.0
S8 8.0 - 8.5 6.8S9 8.5 - 9.0

NR
- 9.0 10.0

<5.0
s 10 10.0 10.5 6.2
S 11 10.5 11.0 <5.0
s 12 11.0 11.5

<5.0
S 13 11.5 12.0 <5.0
S 14 12.0 12.5 <5.0
S 15 12.5 13.0 i

S-16 13.0 13.5 f
<5.0
<5.0

S 17 13.5 14.0 1

--- - - - _ - _ - _ - _ _ - _ _ - _ _ _ _ _ _ _ __ _ ---'- - - - ~ - - - " - - __
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TABtt 111 CONilNDED
-

RAMPLC SAMPLE * DEPTH INTERVAL, DATE UF.ANIUM

LOCATIDH NUMBr.R TEET SAMPLED UG/G

l' <5.0
OH 33 S 18 14.0 14.5 <5.0
CONilNUED S 19 14.5 15.0

<5.0
S 20 15.0 15.5

<5.0
S 21 15.5 16.0

<5.0
5 22 16.0 16.5 <5.0
S 23 16.5 17.0

<5.0
S 24 17.0 17.5 <5.0
5 25 17.5 - 18.0 <5.0
5 26 18.0 18.5

<5.0'
S 27 10.5 19.0

84.5% RECOVERY

BH 33A S1 20.0 - 22.0 10/11/90 <S.O
<5.0

(HW 28A) 62 22.0 + 24.0 <$ 0
S3 24.0 26.0

<5.0
54 26.0 28.0

<5.0
55 28.0 30.0

<5.0
86 30.0 32.0

BH 34 $*1 0.0 0.5 10/4/90 81.8
<5.0

(HV 29) 62 0.5 1.0
<5.0S3 1.01.5,

'

<5.0
S4 1.5 2.0

<5.065 2.0 2.5 <5.0
66 2.5 3.0

NR3.0 5.0 <5,0
S7 5.05.5 <5.0S8 5.5 6.0

<5.0
59 6.0 6.5

<5.0
S 10 6.5 7.0

<5.0
S 11 7.0 7.5

SH 35 S1 0.0 0.5 10/11/90 <5.0
<5.0

S2 0.5 1.0
<5.0

S3 1.0 - 1.5 <5.0
S4 1.5 2.0 <5.0
S5 2.0 2.5

<5.0S6 2.5 3.0
NR3.0 - 5.0-

<5.0
S7 5,0 5.5 <5,0
S8 5.5 6.0

<5.0
S9 6.0 6.5

<5.0
S 10 6.5 7.0

<5.0
S 11 7.0 7.5

<5.0
S 12 7.5 8.0

<5.0
S 13 8.0 8.5

<5.0
S 14 8.5 - 9.0 <5.0
S 15 9.0 9.5 <5.0

l 5 16 9.5 10.0 <5.0
S 17 10.0 10.5'

<5.0
S 18 -10.5 - 11.0

' 90.8% RECOVERY

SH 36 S1 0.0 0.5 10/11/90 44,0
<5.0

S2 0.5 1.0 <5.0
S3 1.0 1.5

|

|
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TABLE 11: CONilNUED

SAMPLE SAMPLE ' DEPTH INTERVAL, DATE URANIUM

LOCATION NUMDER FEET SAMPLED UG/G

BH 37 S1 0.0 0.5 10/11/90 5.5(
<5.062 0.5 5.5
5.8S3 5.5 6.0
13.0

S4 6.0 6.5
NR6.5 10.0-

S5 10.0 10.5 130

S6 10.5 11.0 60

-

MeTTiom crosvi levet
NR No Recovery

|

!

i

!-

I-

|

|

|



SUMMARY OF OVN HEADSPACE S0ll GAS READINGS ON Soll SAMPLES, SHALLOW SHALE WELLS AND BOREHOLES,
TABLE 12:

SEQUOYAH FUELS CORPORATION

S0lt SOIL **0VM Soll GAS
DORING SAMPLE * Soft SAMPLE COMMENTS

NO. NO. INTERVAL, FT. READINGS, PPM

BN 1 (HW 1) 1 0.0 2.0 0.1 Ei(rGROUND
soll: 0.0

2 2.0 2.6 0.0 AIR: 0.0 0.2
2.6 5.0 NR

-

3 5.0 7.0 0.0
0.1

7 4 7.0 7.8
7.8 10.0 NR'

-

S 10.0 12.0 0.0

6 12.0 14.1 0.0
14.1 15.0 NR

-

7 15.0 17.7 0.0
17.7 18.0 NR

-

BACKGROUND

BH 2 (MW 8) 1 0.0 0.6 0.0 Solti 0.0NR0.6 5.0 AIR: 0.0 0.2-

I 2 5.0 7.0 0,0'

3 7.0 - 9.2 0.0
9.2 10.0 NR

-

4 10.0 12.0 0.0

5 12.0 13.3 0.0
13.3 15.0 NR

-

6 15.0 17.0 0.0

7 17.0 18.4 0.0
16.4 20.0 NR

-

|

BH 3 (MW 18) 1 0.0 1.2 0.0 SACKCROUND

1.2 5.0 - NR
S0ll: 0,0

2 5.0 7.0 0.0 AIR: 0.0 0.2-

-3 7.0 9.0 1.0

4 9.0 10.0 0.0

5 10.0 11.4 0.0
11.4 15.0 NR

-

6 15.0 17.0 0.0

-7 17.0 19.0 0.0

8 19.0 - 20.0 0.0

9 20.0 21.0 0.0

BH 4 (MW 12) 1 0.0 - 1.8 0.0 gagkcROUNO
soll: 0.0

1.8 5.0 NR

2 5.0 7.0 0.0 AIR: 0.0 - 0.2-

3 7.0 9.0 0.0

4 9.0 10.0 0.0

5 10.0 12.0 0.0

6 12.0 13.2 0.0
13.2 15.0 NR

-

7 15.0 16.5 0.0
, 16.5 20.0 NR

-

( 20.0 22.0 0,0
8

BH 5 (MW 4) 1 0.02.4 0 EaQKGROUND
SOIL: 0.0

2.4 5.0 NR

2 5.0 7.0 0.0 AIR: 0.0 0.2-

3 7.08.0 0.0
8.0 10.0 NR

--

4 10.0 12.0 0.0
12.0 - 14.0 NR:

|
-

NOTEst
NR = MO RECOVERY
ND a NO DATA

|
|

\
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TABLE 12: CONTINUED

SOIL Soll
BORING SAMPLE *Soll SAMPLE **0VM Soll GAS

NO. k0. INTERVAL, FT. RE ADlWGS, PPM CORMENTS

BH 6 (MW 2) 1 0.0 0.8 0.0 BattGRouND

0.8 5.0 NR S0ll: 0.0

2 5.0 - 7.0 0.0 AIR: 0.0 0.2-

3 7.0 8.5 0.0
8.5 10.0 NR

-

4 10.0 12.0 0.0
5 12,0 14.0 0.0

14.0 15.0 NR-

6 15.0 15.8 0.0
- 15.8 20.0 0.0

BH 7 (MW 3) 1 0.0 1.1 0.0 SACKGROUNE

1.1 5.0 NR Solt: 0.0
2 5.0 7.0 0.0 Alt: 0.0 0.2--

3 7.0 9.0 0.0
4 9.0 10.0 0.0

5 10.0 12.5 0.0

BH+8 (HV 9) 1 0.0 0.5 0.0 BACKGROUN2

0.5 5.0 NR SOIL: 0.0

2 5.0 7.0 0.0 AIR: 0.0 0.2-

3 7.0 9.0 0.0
9.0 10.0 NR-

4 10.0 12.0 0.0
5 12.0 14.0 0.0
6 14.0 15.0 0.0
7 15.0 17.0 0.0

BH 9 (HW 10) 1 0.0 0.5 0.0 gAcrGROUND

0.5 5.0 NR SolL 0.0

2 5.0 7.0 0.0 AIR: 0.0 0.2-

3 7.0 8.4 0.0
8.4 10.0 NR--

4 10.0 - 12.0 0.0
5 12.0 12.8 0.0

12.8 15.0 NR-

6 15.0 17.0 0.0
7 17.0 - 18.2 0.0 --

18.2 20.0 NR-

BH 10 (MW 5) 1 0.0 2.0 0.0 BACKGROUND

2 2.0 4.5 0.0 SolL 0.0

4.5 5.0 NR AIR: 0.0 0.2
-

3 5.0 7.0 0.0
4 7.0 9.0 0.0

9.0 10.0 NR
-

5 10.0 12.5 ND

BH 11 (MV 6) 1 0.0 - 1.0 0.0 BAcxcROUND

1.0 5.0 NR Soll: 0.0
2 5.0 7.0 0.0 AIR: 0.0 - 0.2"

3 7.0 8.0 0.0
8.0 10.0 NR-

4 10.0 12.3 0.0
- 12.3 15.0 NR

5 15.0 - 15.8 0.0

NOTES:
NR e NO REC 0 VERT
NO = NO DAT A

1

|

- - - - - ~ ___ _ __ _________ _ _ _ _ _ _ _ _ _ ---------%_____ _
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TAott 12: CONTINUED

-
~

Soll SCIL
DORING SAMPLE *Soll SAMPLE **0VM SOIL CAS

NO. NO. INTERVAL, FT. RE ADINGS, PPM COMMENTS

0.0 - 1.0 NR BACKGROUND
BH 12 (MW 23) -

1 1.0 1.5 ND S0ll: 0.0

1.5 5.0 NR AIR 0.0 0.2
-

2 5.0 7.0 0.0
3 7.0 9.0 0.0

,

4 9.0 10.0 0.0
' 5 10.0 12.0 0.0

0.0 0.3 NR Eik[QROUNDBH 13 (MW 20) -

1 0.3 1.8 4.0 SOIL: 0.0
1.8 5.0 NR AIR: 0.0 0.2,

--

2 5.0 7.0 0.0
3 7.0 9.0 0.0

9.0 10.0 NR-

I 4 10.0 12.0 0.0,

5 12.0 13.5 0.0

BM 14 (MW 7) 1 0.0 2.0 0.0 ga.CKGROUND

2 2.0 3.0 0.0 Solt: 0.0
| 3.0 5.0 NR AIR: 0.0 0.2--

[
3 5.0 5.8 0.0

5.8 10.0 NR-

4 10.0 - 10.5 0.0
10.5 15.0 NR-

5 15.0 15.1 0.0
15.1 20.0 NR-

0.0 0.5 NR BACKGROUND
CH 15 (MW 21) --

1 0.5 2.6 0.0 SolL: 0.0
2.6 5.0 NR AIR: 0.0 0.2

-

2 5.0 7.0 0.0
3 7.0 9.0 0.0
4 9.0 10.0 0.0
5 10.0 12.0 0.0

0.0 0.8 NR BACKGROUgQ
BH 16 (MW 13) -

1 0.8 -1.2 ND SOIL: 0.0
1.2 5.0 NR AIR: 0.0 0.2--

2 5.0 7.0 0.0
7.0 10.0 NR-

3- 10.0 - 12.0 0.0
12.0 - 15.0 NR-

4 15.0 17.0 0.0
5 17.0 18.0 0.0

18.0 20.0- NR-

6 20.0 22.0 0.0
,-

22.0 22.5 NRl -

0.0 0.8 NR BAEKGRoudDBH 17 (MW 14) -

1 0.8 2.0 0.0 SOIL: 0.0
2.0 5.0 NR AIR: 0.0 0.2

-

2 5.0 7.0 0.0
3 7.0 8.5 0.0

8.5 10.0 NR-

4 10.0 12.0 0.0
I

12.0 14.7 NR' -

-

NOTES:
NR = NO RECOVERY

| NO = NO DATA

i
,

I
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1 ADLE 12: CONTINUED

__

Soll tolt **0VM Soll GAS
BORlWG SAMPLE *Solt SAMPLE COMMENTS

NO. NO. INTERVAL, Fi. READINGS, PPH

_

BACKGROVNO

BH 18 (MW 15) - 0.0 0.7 NR

1 0.7 2.2 269 solt: 0.0
AIR: 0.0 0.2

2.2 5.0 NR
-

2 5.0 7.0 1.0

3 7.0 9.0 0.0
4 9.0 9.5 0.0

9.5 10.0 NR
-

5 10.0 12.0 1.0

6 12.0 13.5 0.4

0.0 1.0 NR BACKGROJND
Soll: 0.0BH 19 (MW 16) -

1 1.0 1.5 ND AIR: 0.0 0.2
1.5 5.0 NR

-

2 5.0 7.0 0.0
7.0 10.0 0.0

-

3 10.0 11.0 0.0
11.0 15.0 NR

-

4 15.0 17.0 0.0

5 17.0 18.5 0.0
BACrGRouNg

0.0 1.0 NR

1 1.0 3.0 0.0 soll: 0.0BH 20 (MW 17) -

2 3.0 5.0 0.0 AIR: 0.0 0.2
-

3 5.0 7.0 0.0
7.0 10.0 NR

-

4 10.0 12.0 0.0

5 12.0 16.0 0.0
6 14.0 15.0 0.0
7 15.0 17.0 0.0

8 17.0 17.5 0.0

BACEGROUNQ
0.0 0.7 NR

1 0.7 2.7 0.0 soll: 0.0BH 21 (MW 19) -

2 2.7 - 3.7 0.0 AIR: 0.0 0.2

3.7 5.0 NR
-

3 5.0 7.0 0.0
4 7.0 8.0 0.0

8.0 10.0 NR
-

5 10.0 12.0 0.0

6 12.0 14.0 0.0
14.0 15.0 NR

--

7 15.0 17.0 0.0

-8 17.0 19.0 0.0
19.0 20.0 NR

-

9 20.0 22.0 0.0

10 22.0 23.0 0.0

BH 22 (HW 11) SEE BH 23 FOR DATA

EUI
NR

NO

- ' - - - - - - - - - - - - - _ _ _ _ _
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TABLE 12: CON 11NVED

Soll $0ll **0VM soll CAS
BORING SAMPLE *Soll SAMPLE COMMENTS

NO. NO. INT 5.RV7L, fl. RE ADINGS, PPM
--.

-.-

0.0 0.8 NR SAfrcROUNQ
S0lt: 0.0BH 23 (4W 22) --

1 0.8 1.1 ND AIR: 0.0 0.2
- 1.1 5.0 NR

2 5.0 7.0 0.0

3 7.0 9.0 0.0

4 9.0 10.0 0.0

5 10.0 12.0 0.0

6 12.0 14.0 0.0

7 14.0 15.0 0.0

8 15.0 17.0 0.0

9 17.0 18.3 0.0

BatrcRooNO
BH 24

- 0.0 1.0 NR

1 1.0 3.0 7.0 scit: 0.0

2 3,0 5.0 4.0 AIR: 0.0 0.2

BAcrcROUNQ
0.0 0.4 NR

1 0.4 0.9 6.0 solt: 0.0BH 25 -

AIR: 0.0 0.2
0.9 2.5 NR

-

2 2.5 3.0 3.0
3.0 5.0 NR

-

BH 26 (HV 24) 1 0.0 2.1 0.0 E!q[qRgg p.N

S0ll: 0.0
2.0 5.0 FR

2 5.0 7.0 0.0 AIR: 3.0 0.2--

7.0 13.0 NR
-

3 10.0 - 12.0 0.0

4 12.0 14.0 0.0

5 14.0 15.0 0.0

6 15.0 17.0 0.0

7 17.0 18.0 0.0
18.0 19.0 NR

-

BH 27 (HW 25) 1 0.0 1,0 0.0 Batrcc00NO

1.0 5.0 NR S0ll: 0.0

2 -5.0 7.0 0.1 Aln: 0.0 0.2-

3 7.0 8.0 0.0
8.0 10.0 NR

-

4 10.0 12.0 0.0
-- 12.0 15.0 WR

5 15.0 17.0 0.0

6 17.0 18.0 0.0

BH 28 (MW 26) 1 0.0 2.0 0.0 BActcRouwQ

2.0 5.0 NR 501L 0.0

2 5.0 7.0 0.0 AIR: 0.0 0.2--

3 7.0 - 9.0 0.0
9.0 - 10.0 NR

-

4 10.0 12.0 0.0

5 12.0 14.0 0.0
14.0 15.0 NR

--

6 15.0 17.0 0.0

7 17.0 - 19.0 0.0
-- 19.0 20.0 NR

20.0 24.0 NO
--

NOTES

NR = NO RECOVERY
NO = NO DATA

_ - - _ _ - _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ^ ~ " - - - - - - - _ _ _ _ _ _ . _
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1ABLE 12: CONilNOED

--

S0lt 50!L **0VM Soll CAS
BORING SAMPLE 'Soll SAMPLE

NO. NO. INTERVAL, Ft. READINGS, PPM CONNENTS

BH 29 (MW 27) 1 0.0 1.0 1.0 EALKCROUND

1.C 5.0 mR Soll: 0.0

2 5.0 7.0 0.0 AIRi 0.0 0.2-

3 7.0 9.0 0.0
4 9.0 10.0 0.0

5 10.0 12.0 0.0

6 12.0 13.0 0.0
13.0 15.0 hR

-

7 15.0 17.0 0.0

D 17.0 19.0 0.0
{ 19.0 20.0 0.0

9
1 20.0 22.0 0.0

10

BH 30 (Mr 32) 1 0.0 2.0 0.0 DAttCROUND

2.0 - 5.0 NR S0ll: 0.0

2 5.0 7.0 0.0 -AIR: 0.0 0.2-

3 7.0 8.5 0.0

BH 31 (HW 30) 1 0.0 2.0 0.0 SAttcRouMD

2.0 5.0 NR 50!La 0.0

2 5.0 7.0 0.0 AIR: 0.0 - 0.2-

B6 32 (MW 31) 1 L. 2.0 0.0 gACKCROUND

2.0 5.0 NR Sollt 0.0
2 5.0 7.0 0.0 AIR: 0.0 0.2-

3 7.0 9.0 0.0
4 9.0 9.5 0.0

9.5 10.0 NR
I

-

5 10.0 11.5 0.n

0.0 0.5 0.0 BACKcROUND
BM 33 (MW 28)

1 0.5 1.0 NO S0ll: 0.0-

1.0 5.0 NR AIR: C 0 0.2
--

2 5.0 7.0 0.4

3 7.0 9.0 1.0
7.0 10-0 NR

-

4 10.0 12.0 0,0

5 12.0 14.0 0.?
6 14.0 15.0 0.0
7 15.0 17.0 0.0
8 17.0 19.0 0.0

19.0 19.5 0.0
-

BH 34 (HW 29) 1 0.0 2.0 0.0 BAcrcROUND

2 2.0 3.0 0.1 Solt: 0.0
3.0 5.0 NR AIR: 0.0 0.2

-

3 5.0 6.5 0.0
4 6.5 7.5 0.0

NOTES:
NR = NO RECOVERY

NO = NO DATA
MEASURED FROM CROUNO SURF ACE OETECTION LIHli 100*:
Soll CAS READINGS ARE IN PARTS PEP MILLION GASED UPON AN ISCGUTYLENE STANDAR0.**:
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-TABLE 18. SUMMARY Cf t DRl!DNTf.L NfDRAULIC CDNDUCTIV11Y TE$1 RESULil, $ HALLOW $ HALE AND Diff $AWD$fDNE s

WELL$, $10 JOY AH FUELS CORP.

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

F AltlhG HEAD itsi DATA RI$1NG HEAD TE$1 DATA
WELL NUMBER FORMATION Titt DAlt FT/ DAY CM/$tC FT/ DAY CM/$tC
..............................................................................................................

MW 1 UPPER $ HALE 12/04/90 4.77E 03 1.68t 06 - *

MW 2 UPPER $ HALE 12/D4/90 5.47t 02 1.93t 05 . .

MW 5- UPPER $ Halt 12/04/90 4.31t 02 1.52t 05 - -

1,t t 02 $ 491 06MW 8 UPPER SHAtt 12/D4/90 t - -

MW 11 UPPER $ HALE 12/06/90 2.12E+00 7.471 04 + -

MW 12 UPPER $ HALE 12/06/90 5.56t 03 1.96t 06 - -

MW 13 UPPER $ Hall 12/06/90 1.10t+02 3.09E 06 - -

MW 14 UPPtk $ HALE 12/06/90 3.61t+01 1.28t 02 * .

MW 15 UPPER $nALE 12/06/90 1.3Bt 02 4.871 06 - -

MW 16 UPPER $ Halt 12/06/90 3.82t 02 1.351 05 - -
,

MW 16 UPPER $ HALE 12/06/90- 4.80E 02 1.69t 05 I- -

MW 17 UPPER $ HALE 12/06/90 3.11t 04 1.101 05 - -

HW 17; UPPER $ Halt 12/06/90 1.262 01 4.43t 05 - .

MV 18 -UPPER $ HALE 12/06/90 4.41t+00 1.55t 03 - -

MW 19 UPPER $ Hall 11/08/90 7.651 02 2.70E 05 - *

MW 19 UPPER SHAlt 12/06/90 5.16t 02 1.82t 05 . 4

MW,30 UPPER $ HALE 12/04/90 5.86t.04 2.07t 07 - +

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

RANGEt MIN! HUM 5.86t 04 2.07E 07
MAX 1 MUM 3.61E*01 1.2BE 02,

AR11HMEflC AVERAGE 2.54t+00 8.96t 04
Gt0 METRIC MEAN $.70t.02 2.02t 05

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

_
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TABLt 18 CONF!NULD-

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

fALLlWG NEAD TIS 1 OATA R!$1NG HEAD TEST DATA

VILL NUMtER FORHATION It$1 OATE ft/0AY CM/$tt 71/0AY CM/ttC
... .. .... . .... . ......... .. . .... .. . .. . ........ .... . .. .... .. ..... ..... .. . .... .

MW 2A UPPER $AND$10NE 11/01/90 8.001 02 3.13E 05 3.15E 02 1.11E 05
MW 3A UPPER SAND $10NI 11/01/93 6.03C 02 2.13E 05 4.41E 02 1.55t<05
MW 4 A UPPER $AND$f0NE 11/01/90 3.53t 01 1.24t 04 3.641 01 1.29t 04
MW 5 A UPPER (ANDt?0Nt 11/01/90 3.66t 01 1.29t 04 5.46E 01 1.93E 04
MW 6A UPPER $AND$f0NE 11/01/90 $.47E 01 1.93t 04 6.02E 01 2.12E 04
MW BA UPPER $AND$f0NC 11/07/90 3.33t 01 1.171' 04 2.9?E 01 1.03t DA
MW 9A UPPER $AND$f0NE 11/06/VO 4.33E 01 1.53E 04 6,87t 01 2.42t 04

MW 10A UPPER SANDSTONI 11/06/90 7.24t 02 2.56C 05 4.9tt 02 1.76t 05
MW 11A UPPER SAND $104E 11/0B/90 3.27t 01 1.15t 04 - -

MW 12A UPPlR $AND$10NE 11/08/90 5.33! 01 1.StE 04 3.69E 01 1.30E 04
MW 13A UPPER $AND$10NL 11/08/90 2.49t 01 8.79t 05 -

MW 14A UPPER $AND$iONE 11/08/90 6.15t-01 2.17E 04 3.97t 01 1.40E*04
MW 17A UPPER SAND $f0NE 11/14/90 2.06E 02 7.26E 06 1.21E 01 4.26t 05
MW 20A UPPER $AND$10NE 11/06/!0 2.911 01 1.030 04 2.3BE 01 8.3BE 05
MW 21A UPPER $AND$10NE 11/06/90 B.4BE Oi 2.99t 04 9.89t 01 3.49E 04
MW 22A UIPER $AND$10NE 11/07/90 5.56t 01 1.96t 04 6.03E 01 2.13E 04
HW 24A UPPER $AND$f0NE 12/04/90 1.10E 01 3.871 05 -

MW 2BA UPPER SANDS 10NE 11/06/90 1.27t 02 4.47E 06 - -

MW 30A UPPER SAND $10NE 11/14/90 B.99E 02 3.171 05-

MW 30A UPPER $AND$10NI 11/14/90 9.0$E 02 3.471 05- *

MW 31A UPPLR SAND $ TONE 11/07/90 2.97E 02 1.05E 05- +

MW 32A UPPLR SAND $10NE 11/07/90 3.02E 02 1.07E 05- -

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

RANCE: MINIMUM 1.27E 02 4,47E 06 2.97t 02 1.05E 05
MAXIMUM 8.4BE 01 2.99E 04 9.89E 01 3.49E 04

AR11HMETIC AVERAGE 3.23t 01 1.14t 04 2.96E 01 1.0$t 04
CEDMETRIC MEAN 2.05E 01 7.23E 05 1.78E 01 6.2BC 05

.. . ... ...... .. . . .... .. . ... . .. .. . ... ..., . . . .. . ... .. . ... .. .. ...... ..

4
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TABLE 19: C0stilerJED ...................................
............................................................................................tdATER LEVEL, FEET FROM TOP CF PVC CASIG ....................................

........... ~................................................................
nio. 11-8 90 11-9-90 11-12-M 11-13-90 11-14-90 11-15-90 11 16-90 11 19-90

....................
MELL

.. ~ .. ......................................................................................................8.94 8.83

W-1 --- s.64 8.96
.-- s.v5 7.86 7.79-.-

W-2 8.24 8.13- 8.01 7.96 7.93 7.29

W3 5434 5.22 4.93 4.95 5.c0 5.c3 5.04 5.04
7.23 7.34

-~7.75 5.14 5.26
7.34 7.07 5 01

---
"-

ys.5 --- 5.01 4.91 9.72 7.94 7.95 7.77yg. ... --

W-6 9.79 9.79 9.88 9.29 13.01 13.02
12.96

-

-- 12.74 12.e9 6.41 6.39--
---

W-7
--- 5.86 6.29

-- 6.34
---

5.54 5 ?t
4.25 4.16

N-9 -- 3.98 4.20
- 4.21

---

4.72 4.65W-8 5.50
N-10 -~ 5.93 5.63

-- 4.68
-- 8.25 8.14

.-
--

N-11 -- 4.65 4.71
.- 8.23 9.49 9.34

*J-12 -- 8.06 8.23 9.49 4.66 4.69
--

-.

wJ-13 -- 9.26 9.51 4.60 8.08 7.99
---

...

W-15 8.41 8.34 8.21 8.18 8.15 8.12 7.144.51 4.48
7.25.--w-14 ---7.24

7.02 7.19 5.96
-- S.99 5.94-.-

W-16 ---

5.62 5.93 5.36 -- 5.50 5.23~-

4.4 4.28W-17 ~- --

+18 --- 5.31 5.54 4.36 5.52 5.58
-

W-2c 5.84 5.79 5.51 5.49 5.49 5.50 7.C34.15 4.33 -~

W-21 7.04 6.93 6.95 6.97 6.96 7.00 7.02W-19 -

3.70 3.67

MW-22 --- 3.34 3.67 -- 3.72 7.07 7.00--

N 23 6.96 6.93 7.03 . 7.04 7.08 7.t3 12.6812.75
12. 74

~

N-24 -- 12.53 12.68 15.72 -- 15.37 14.93~-

W 25 13.40 73.37 16.30 15.93 11.su 11.64
77.76 -

11.41 11.77 11.82 15.54 U ES H B'-.-

4.31 4.22ws 26
---

11.55 11.77 E.23 3.21 3.M
-~

...

ya.z7 ...

4.06 4.rt 3.15
...

-

* 28
.-. 3.10 3.tr 4.73 --- 4.56 4.Q-.- ...

m-29
-- 5.75 s.11 4.53 ... 4.34 4,73.-

4.ss 4.44 6.49 ... 6.34 mN-30
---

6.90 6.64 7.z(
... 7.27 7.z3

...

=- 31 -..

.........................._....W-32 ---

7.24 7.31
-. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . . . . . . . . - - . . . . . . . . . . . . . . . . . . .W-33T ---

NOTE:
-- WATER LEVELS NOT MEA 9JUFD
* #EASURED FROM TOP OF PVC CA31M , FEET
** PEASURED CM 10-6-90
Y - UT'LITY TRENCM BACKFILL 9to'stTOR WELL
51 - WELL LOCATED it SX BUILDING - 313 DATA TAKE4 AFTER 12-4-90

4

. - -
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TABLE 19: CONT!wuED
---- ----- --- ------ -- -.-------- --..--- - -- --.....--..- ---.............................................. ..................._ ..... ...

WATER LEVEL. FEE * FPOM TOP OF PVC CA$1wG.. ....... .............-.......... ....... .... ............................._....._................. .......... ................
11-27 90 11-23-90 11 29-93 11 - 50-e >

I LELL 11-21-90' 11 22 90 112M0 11-26-93 ..............-.....- -....--.--- --- --- -
- - -

...................................................................................... --- 8.62 -- 8.83No. 11 20 90

W-1 ...
...

7.77 7.76 7.71 7.69 7.6s 7.68 7.69
... 8.a3 8.66

--

5.3s ...
4 .,74

W-2 7.7s
--- 4.97 4.sv 4.es 4.77 4.a 4.69

7.39 7.37 ...
3. o

WO 5.04 ...

5.16 5.23
-- 3.91 --- 4.43

m.4 ---

10.03 10.02 10.00 10.03 10.1c t0.23.._
...

W6 9.97 -- 10.01 13.01
--- 13.07 -- 13.43n.5 -. .--

13.07 6.84 -- 7.22
W-7 -.-

--.
--

6.52 6.43 ---

4.09 4.29
W-8

.-.
...

4.21 4.10 --

-

5.65
-- 5.83 -

W-9 -.. ---
..-

5.51 5.22
--- 4.75

--- 5.55--- --.
-- 4.74

Mu-10 --

4.63 --- 4.72 4.62
--- 8.36 9.93W-11 --

8.16 --- 8.26 8.10
-- 7.55

-- 4.48
--

W-12 --

9.47 --- 9.45 9.27
-- 4.36

MW-14 -- 4.71 --- 4.68 4.70

W-15 7.96 7.89 7.92 7.90 7.50 7.76 7.81 7.84 7.84MW-13
-

7.20 7.01 --- 7.23 --- 7.54

W-16 ~~ 7.06 ---

5.93 5.35 --- 5.94 --- 6.22
5.55

W-17 5.45 5.15
--- 5.79 ---

5.89 'U
---

-

prs-18 4.43 4 ?8 --' ' 31 --'

5.27 ---

W-19
--- 5.67 5.65 5.63 5.66 5.59 5.53 5.45...

4.35 ---

W-20 5.62
-- 7.06 7.06 7.05 7.04 6.87 6.91 6.95-

--- 3.61 3.63 --- 3.20 -- 3.60
MW-21 7.04

--.

6.95 7.C3 6.96 6.95 7.05 7.13 7.17

W-23 7.01 6.95
--- 12.73 12.62 --- 12.75 --- 13.14W-22 ..-

MW-25 14.77 14.64 14.55 14.45 14.13 14.C3 14.00 14.c2 13.93
12.65

MW-26 -- 11.61 --- 11.75 11.54 --- 11.99 . 12.25MW-24 -

11.80 11.70 --- 11.81 -- 12.0i

W-27 -- 11.76 --

4.24 ( .16 --- 4.06 --- 4.24
|

Mu 29 --
-- --- 3.30 3.12 --- 3.05 -- 3.02

i

MW-28 --
--- .. 3.87

4.29 4 14 --- 3.91 --- '

...
... 4.80 4 .73

... 4.06 --- 4.20
--

--- ---

5.E3 5.62 --- 5.51 --- 5.39W-30
7.43 ---

---w.31 ...
---

W 32 7.36 7.22 ---.---.-.--- ----------.-.-.- -------- -----..--
------

--
---

...............................................................--....---- ..- -....--.------.-W-337 --
---

NOTE:
--- WATER LEVELS NOT MEASURED
* MEASURED FROM TCP OF PVC CAS!NG, FEET
** MEASUPED ON 10-6-90
7 - UTILITY TRENCH BACKFILL MONITOR WELL |

SX - WELL LOCATED IN SX BUILDING - sr0 DATA TAKEN AFTER 12-4-90
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TABLE 19: CONTINtED -.-....-- ---------------~~-- --~~- ------ -
...... . .........................................................................................-WATER LEVEL, FEET FROM TOP OF FVC CAST #G

.................................................... ............................... *VELL CEPTH, FT. *WELL CEPTH, FT
10-15-90

wo. 12-3-90 12-4-90 12-5-90 12-6-90 12-7-90 12-10-90 10-13-90...........................................WELL

.................................................................. .................................. 19.52

W- 1 8.31 -- 8.91 --- 13.12 8.65 19.A6 16.23

W-2 7.51 7.46 7.41 12.96 13.88 12.05 16.46 12.92

W-3 4.73 4.72 4.74 11.12 10.73 9.18 13.10 13.14

-- 5.53 --- 7.79 6.44 13.32 13.29
3.70 3.92 13.42 17.03W-4 5.84

--- 3.45 14.60 13.27 7.06---

20.43W-5 3.28
W-6 10.25 10.33 15.27 15.45 13.87 19.43**

W-7 13.33 --- 13.54 --- 14.61 17.19

W-8 7.22 --- 7.22 .-. 7.20 10.25 17.20 17.77

4.15 -- 4.30 4.07 17.96 20.47

W 10 5.47 --- 5.44 -- 5.49 5.44 20.66 18.50W9 4.08 ---

W-11 4.64 --- 4.60 -- 4.61 4.67 18.60 19.14

8.62 -- 8.61 11.58 19.30 20.38
9.86 13.11 20.58 13.61W-12 8.31 --

9.99
--- 4.70 4.74 13.76- - -

11.58W-13 9.65 ---

W- 14 4.31 --- 4.50 7.84 9.67 11.70 16.58
W-15 7.76 7.80 7.80 7.83

7.50 8.20 16,74
15.83

W -16 7.32 --- 7.53 --

6.30 S.56 15.95 17.22
W-17 6.01 -- 6.22 ---

5.45 5.36 17.30
5.36 --- 20.40

W-19 4.10 -- 4.08 --- 3.68 4.00 20.60 11.33W- 18 5.45 ---

W-20 5.52 5.43 5.30 5.17 9.26 8.94 11.46 9.40

W-21 6.24 6.40 6.50 6.56 8.44 8.64 9.50 15.42
3.68 3.82 15.60 9.52

W-23 7.08 7.15 7.21 7.14 7.18 8.02 9.66
W -22 3.40 -- 3.65 -.-

19.5919.76
SX SX SX SX 18.6218.70

Fe 24 12.97 sX sx st 24.10---

24.30
W 25 13.78 13.78 sx

W-26 12.00 -- sX sX sx st 21.4421.62
SX SX 5x SX 18.02

W-2T 11.97 4.29 4.38 18.20 9.75---

3.10 2.78 9.88
W-28 4.15 -- 4.22 ---

8.58
-

W-29 3.11 7.46 7.38 8.7D2.98 12.27
---

---

l W-30 4.34 6.49 4.69 12.404.14 ---
--- ---

8.65 8.41 10.004.06 ---

11.54W-31 4.04 ---

5.48 7.23 7.14 .........................
|

-- --

W-32 5.54 ---

7.34 ...................--

... ........................... ..................................................................W-33T 7.44 --

MOTE:
--- WAIEP LEVELS NOT MEASURED
* MEASURED WJM TOP Of PVC CASING, FEET
** MEASURED ON 10-6-90
T - UTILITY TRENCH B40(FILL MONITOR 1 JELL
SX - WELL LOCATED IN SX BUILDING - NO DATA TAKEN AFTER 12-4-90

I

f

)
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1

StemART OF WATER LEVEL AND WELL DEPTR DATA COLLECTED CM DEEP SAMDSTONE WELLSTABLE 20:
SEQUOfAR FUELS CORPORATIOst

....................................... ...................................................................................... ..
WATER LEVEL, FEET FROM TOP PVC CA5!stG

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~ . . < - . ~ . . - . . . . . . - . - - - . - - . . . ~ . ~ ~ ~ . . . . . . . .

No. 10-7-90 10-13-90 10-15-90 10-17 90 10-19-90 10-22-90 10-24-90 10-26-90WELL
.....~ .-......... -........-.. ~ .-...................................................... ~...................................... --- .-- '

--- --- --

MW-1A NOT DRILLED --- --

7.45 7.67 7.77 7.34 7.91 s
MW-2A 15.47 7.52 7.52
W-3A --- 7.64 7.60 7.49 7.88 7.86 8.00 7.97

6.50 6.45 6.42 6.63 6 72 6.77 6.91

MW-5A 6.53 7.00 7.54 7.52 7.69 7.75 7.79 7.85MW-4A .--

W-6A 7.98 11.38 11.28 11.21 11.35 11.39 11.42 11.51

MW-7A 11.96 13.50 13.52 13.39 73.59 13.66 13.74 i3.t%

MW-BA 13.88 7.30 6.01 5.51 5.74 5.86 5.93 6.26

W-9A -- 9.22 9.09 9.02 9.23 9.22 9.26 9.35

MW-10A 9.36 8.20 8.24 8.24 7.64 8.61 8.68 8.81

MW-11A 7.29 10.64 9.51 9.37 9.58 9.66 9.75 9.67

8.30 S.27 8.21 8.34 8.48 8.50 8.50

W-13A --- 9.00 8.91 8.81 8.98 9.08 9.20 9.12 |F1-12A -

7.20 5.93 5.88 6.00 6.10 6.24 6.12
-- -- -- 'MW-14A --

MW-15A NOT ORILLED -- --- --- ---

7.53 7.47 7.54 I
14.20 7.36 7.22 12.68

MW-17A --- 6.36 6.26 6.13 6.42 6.43 6.46 6.46
.MW-16A ~-

MW-18A --- 11.42 9.85 9.65 9.94 9.90 9.95 9.99 |

11.34 11.14, 11.03 11.43 11.32 11.32 11.28 '

MW-20A 9.03 5.66 5.74 5.6^ 5.82 5.96 6.11 6.13MW-19A ---
|

MW-21A --- 6.86 6.72 6.63 6.76 6.79 6.82 6.92 |

MW-22A --- 8.38 7.94 7.81 8.30 8.22 8.31 8.28 !

MW-23A Not DRILLED -- -- -- -.- ~ --- ---

MW-24A TO BE DRILLED LATEP, SX kTLL --- -- -- ~- -~ ---

-- .--
~

.~ -- --

MW-25A T3 BE DRILLED LATER, SX WELL

W-27A TO BE DRILLED LATER, SX WELL
-~ --- "- -~ -" )- -~ -- --- --- -~

MW-26A TO BE DRILLED LATER, SX WELL ---
8.77 15.62 9.03 8.92 9.11

'

2.23 9.93
W 29A NOT DRILLED --- -~ -- ." -~ -- ---

MW-28A -~

MW-30A -~ 0.42 TLOWING FLOWING FLOWINO FLOWING FLCWING FLOWING

MW-31A -- 1.02 0.50 0.50 0.60 0.65 0.71 0.72

MW-32A 3.55 1.42 0.98 0.64 0.80 0.70 0.74 0.82

.-- --- ..- --- --- -- -- ---

............................. .........................................................................-... ...-.....---.-..--...MW-33A

NOTE:
- - WATER LEVELS NOT MEASURED
* MEASURED FROM TOP OF PVC CA5:NG, FEET
SX-WELL LOCATED IN SX BUILDING - MO DATA TAKEN AFTER 12-4-90

i



- - - - - _ - _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

|

|
<

e.e e,
e.

e

Se a .ee
e e

a

e

gDg 3e. 3,0 0 e :
wN D&

* : W P':g.x U t; M.rm. . E;f,"e%. C 3. e
e e e

. " .
: : . .

e. . . . eeme e e e . e .De e e e e ..MMee e
meNere@pmeMS@e N@ee@@Meeeeems wCO* ;e .

e. e. e e a
e e e e

e e e e

e e e e

e e e e

e e e e

e e e

e e

e. .e O e e

.e C.>
e ee
e ea

e e 40 e
e e e e e e e e e e e o e e e e e e e e e e e e e e e e e e e e a e e e e e

e e e . . . . e e e e e e a e * * e e e e e e e e e e e e e
e. e. e. e. e.e e e

e e e . . e e e e e e e e e e e e e e e e e e . . e e e a e
ee e -

e e e e

e.
e ee
. ee

e e e e

e e e e
, e e a

e e e (9 e

e e ae a e

o. ee e
e N an N su o e. . e

a e. "0 e
e e e

e M M N e. e 5. e m e= O d e ee eb e n e W @ N e an N soe ib toi 4 e e e e eeeM e N e+ a Ch e
e a Ne 00 e4 aA e- e
e e e e

. e e e eeM e e eO e e e e e e O e- e e e e e e e e e . .s e e e e
e e * e * e e e 4 * w e= e= e ee to e0 N 00 e- e- @ @ > e- so b @ e N @ e- e- @ @ 00 *e i e* e e
e . . e
e e e e
e e e *
e e * e
e e e e
e e e e

e e e o
e e oe e
e e Se e

e e e e e

e e @ e e e e e e e e e e e . . e e e e e e e . . e a e e e e a e e e *
e. e. e.e e e . . e e a e e e e e e e e e e e e e e e e e e o e e e o e e e e

* * e-
e e e= e e o e e o e e e e e e o e e e e e e o e e e e e e e e e e e e e e ee

o e e e

e e o e
e e e e

e e e e
e e e e
e ti e e o
e ae e ts e

e e . O e. W e
e e4 e Ch O w. e

e ee' e e e N eo
4 m - *= m @ N & M 10 e= +et m. e 4N NNmN .m JNM e

e
'

e LJ e me Nme eea MM4@ce qme eqOMe e e e ye O,.Je e U e- OeeeM e e e o e e e e e e o e= e e e o e e e e e ee e e e e e e e
- e e= * e e e e N@ * ** @ N eo e e e e e 40 e en. O O e ae * ** * e e0 00 N N *= e- @ p M & eO S @ e

e
e e e e
e e o ee qe e e
e (J e e e
e )* e e e
e e e e
e Ee e (3 e
epi ne y e

to e 4ee

w' e e e et @ OO e e

e e Ne ** b t0 en m N N N e ** N O 4 e= n O N 80 M 00 e- 3 e eo

OA gD eaMpMe e e e e O e e
e >e e e e e- O O fp e eMdWN4NN e gA q e

e e e e
= we e~ e e e e e e e= M e e e e e e e e e o O ea * * e e e e e e e e

0>e we ** * * E0e0 N N ea*= @ @ to O e 4 @ e N 4 e- e= 4 N 00 e e a e e SewOO+ e (.

eee e . .

e e o e es
, e e ee

_=s e e i N.e

e we e o ee > e e e

J e O e
M.J 6e y a w(1 e ere

ee

e e e e - e e
e er e e- e NO NM

&e M M m m S tre O fk e0 N ** en@OM NM 4 3MQ e w
e We Me

e O ,== (J be e.oeMq @N4NM e em e e Q4 e o e e o Ch 4 O ed ed a e W
e e- e - e

e e e M e e e e e ee e e O e= e e e e e a e e e .J e e e e
ego Oe e o e e e to e es. O O e e Rto M N N o- ** @ @ 00 4 40 S $ e N @ e= e= $ N OJ ee .a e e- * * e pa
e e e e hf
e e e e d
e e e e e
e e e e
e e e e 4
e e Oe e e e-

o. ee . W4e e

e wOe e
e o oe a w

M. e e e e e e e e e e e e e e e e e e e e e e e e e o e e e e e e e e e oee e

e e e o e e e e e e e e e e e e e e e e o e e e e e e e e e e oke e

e. o. e e. o. e. e.
e v e e e e e e e e e e e o e e e e e e e e e e e e e e e e . e e to

e :n e
e e e e e
e e e e m (9
e e e e n .< w

w Q w.e e e e
e e e

.e o.J. e e

e e e v **
e e e e W D
e e e e us m
e e oe (9 e Ew
e e Ck e a e Ox

- e e Me e e e 4NO e e @ o &W MOO 4edO d 3O4 * O ELf5@@Omm N N 4**eChe0
at O .E.W e e N e

OJOoe ee C. va O O ,.e e 4 4 & 40 @ N N e @ 4 O *.etr.e4 m e
e e e e e e- e

7 e e a e pe e e e
e e e e M e e e e . e e e e e e e e e e e

Sr e e O e
M.s t oM 4 N N e= e- @ @ 00 4 40 @ @ 4 N @ e *- @ @ 00 e e e e eOe *OOe e

e e e- e e
==. .e wCWen

e. . e > cc e-
e e e W so.
* * . .J

o). e e

e e e g g)
e, e e e w

O e e e e- ed

eC d dataC ( ( at a d eC d etet W 4 d ( *(et 4 m ( W e et =8N e e

** 3 et We a

et eC eC et d at et et O e- N M 4 en 4 b. ed & O e- N M 4 en @ b. K1 & Q *= N M e

e- N M. .(.e m. 4. h. 80 C,> e- ** e* e* ea e- *- ** e,ae+ N, N, N N. N.N. N. N. N.N. M M M. M.
e w wJW e e

e e . - e e e e e e e e e e e e b e Ee.J e o.a e

go e _a e e

e .

D

-- - __. - _ . . __ _



. . . . - _ .
-

TABLE 20: CONT!wJ D ~.......... .........--.

- . . - . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . ~ . . . - . . . . . . . . . . - . . . . . . . . . . . . . - . . . . . . . . - - - . . . . . . . . . . . . . . . . . . . . . . . . . . - - . . .WATER LEVEL, FEET FROM TOP PVC CASING

. . . - . . - . . . . . . . . . . . . . . . . . . . - . . . . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . -
No. 11 12-90 11-13-90 11-14-90 11-15-93 11-16-90 11-19-90 11-20 90 11-21-90 11-72-90
WELL ..........---.--.

. . . . . . . . . . - . . . . . . . . . . . . . . - . . . . . . . . . . ~ . . . . . . . . . . . . . . . . . . - - ~ - - . . . . . . . . - - . . . - - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Mu-TA --

--- --- -- --- --- -~~ --- ~~

wa-2A 3.47 --- 8.45 --- 8.48 8.41 --- --- ---

8.36 --- 8 38 8 24 ~ -- ---

7.40 7.34 -- --- ---

MW-3A 8.40 --

I W 4A 7.39 -~ 7.33 ~

W-5A 8.99 ~- 8.31 -- 8.32 8.29 -~ -- ---

11.78 11.72 --- -~ --

MW-6A 11.75 --- 11.75 -

14.11 13 96 -~ -- --

14.0 7 ---

N-7A 14.12 6.50 6.38 -- -~ ---
--

W-8A 6.39 --- 6.40 ~

9.78 9.7D -- -~ ---

W-9A 9.74 ~- 9.72 --

9.21 8.65 --- --- ---

Mu-10A 9.19 --- 9.18 9.90 -----

10 16 9.95 ---

10.13
MW-11A 10.18 9.06 8.85 -~ 8.80 -----

.--

MW-124 9.06 --- 9.01 9.65 9.43 --- 9.41 -~---

9.61 6.46--- -~

6.68 6.49W-13A 9.66
-- 6 62

...

7.65 -~ 7.64 ---

--- --
---

W-14A 6.63
... ..- ...

..- ... ... ...

pg.3Sn ...
-~ 7.80

W-164 7.84 -~ 7.82 6.85 6 70 --- 6.89 -~

MW-17A ( .1t4 -~ 6.82
1G.39 10.53 --- 10.42 -----

MW-18A 10.37 -- 10.31 11.62 11 46 --- 9.90 -----

11.58 -

6.92 6.83 --- ---
-

MW-19A 11.63 --

6 85 ---

7.20 7.18 -- --- --

MW-20A 6 86
--- 7 15
---

---
--- --- ---

MW-214 7.05 B.76 8.53
MW-22A 8.75 -- 8. 71

--- *-- --- --* ---~

MW-23A ---
--- --- ---

t3.53 13.28 --- 13.72 "-

13.48

W-25A 13.37 ~- 13.55 --- 13.40 13.16 --- 13.10 -----

W-24A 13.54 --

MW 26A 12 53 ~- 13.74 --- 12.30 12.05 -- 12.01 ~ ;
'

11.98 11.72 ~- 11 68 -

11 93 --

MW-27A 12.00 9 26 9.36 --- -~ --
.~

MW 28A 9.09 --- 9.23
--- --- --- -- -----

pg-29A ---
--- --- ---

PJLL --- -- "*

PJLL
+ 30A FLOWING

--- --- --

1.28 1.17 --- --
--

"W-31A 1.24 --- 1 24 "-

1 21 1.12 -- ~- --

1.16 -

MW-32A 1.17
... ... ... ... ... ... -.- ...
--

-----------

- . - - - . . . . . . . . . . . - . . . . . - ~ - - - - - - - - . . - - - ~ - - - . - . . - - - - . - - . - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ~ ~ - - ~ ~ ~ - - - - - - - -og.334 ...

NOTE:
--- WATER LEVELS #0i MEASURED
* MEASURED FROM TOP CF PVC CASING, FEET
SX-WELL L0ct.TED IN SX SUILDING - NO DATA TAKEN AFTER 12-4-90

.
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TABLE 20: CONTINUED ......................................

................................................................................................... j
WATER LEVEL. FEET FROM TOP PVC CASIWG

.......

....................................................................................................................
wo. 11-23-90 11-26-90 11-27-90 11-28-90 11-29-90 11-30-90 12-3-90 12-4-90 12 5-90
WELT. ...............................

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

8.56... ... ...
..-

... ... ...

8.80 8.51 ...

8.69pg.3, ...
8.76 --

W 3A 8.63 8.26 ~~ 8.75 --- 8.78 8.57W 2A 8.54 830 '*--

W-4A 7.47 7.34 --- 7.64 --- 7.66 7.36 -- 7.43
-. 8.24

W-5A 8.40 8.31 --- S.66 -- 8.44 8.13
-- 11.9A

12.07 --- 12.04 11.76

W - 7A 14.03 13.84 --
14.47 14.22 -~ 14.39

W 6A 11.77 11.65 ---

14.44 ---

7.43 7.40 -- 7.30

W-94 10.13 9.796 -~ 10.16 .-- 10.48 10.14 -- 10.39
W-8A 6.56 6.29 --- 7.44 -~

W-1JA 9.72 9.18 -~ --- -- --- PURGED
-- 10.34

11.05
11.25 10.46 --

9.4210.47 "-

9.31 --- 9.41 9.60 I
MW-11A 10.16 9.83 ----

10.04
10.01 9.78 i

PW-12A 8.95 8.71 ---~

-- 7.02
MW-13A 9.58 9.32 --- 9.9 --

7.13 6.93
--- --- i

rw 1t.A 6.64 6.36 --- 6.96 ---

---
--

17.98
--- --- --- ---

8.31 9.46 -~

7.30FW-15A -~

7.72 8.10 -

MW-16A 8.65 7.10 --- 17.23 8.26 ----

13.06
11.24 10.74

ww-17A 7.06 6.66 "----

10.73 --

12.29 12.06 --. 12.36
12.21 --- iMW-18A 10.68 10.32 -

wu-20A 6.93 6.76 --- 7.23 --- 7.34 8.51 --- 7.90
W-19A 11.72 11.49 ---

7.44 7.22 --- 7.39 |

MW-21A 7.15 7.05 -- 7.46 ---

9.23 9.03 --- 9.4 T ,

1

9.20 ---
--- ---

|

W-22A 9.09 8.61
-- ---

19.43 13.69
-~

--- ---

SX l---

ug.23A --
--- ---

13.72 ---

13.65 13.52 --- SX
ww-24A 13.40 13.12 |

~~

PW-25A 13.29 13.02 --- 13.57 ---

19.18 12.46 --- SX '

MW-26A 12.15 11.90 --- 12.4< ---

12.34 12.15 --- SX

' Mu-27A 11.87 11.59 --

9.53 --- 9.95 9.94 --- 21.9112.19 ---

-- --- ---

MW-2SA 15.56 10.30 ---
---

FULL--

FW 29A
---

--- --- ---

FUtl FULL
-.-

ML 2.00---'

ww-30A mL ML 2.40 1.51 --.-.

1.96 1.61 --- 1.69---

Mu-31A 1.32 f.12 .-- ---

-~~
--

--*
i

ww-32A 1.92 1.50 --- 1.71 ~~~

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

--

|---------

............. ... . ............................................................................................Fu-33A --
--

i

1

|n0TE:
-- WATER LEVELS NOT MEASURED |

* MEASUTC D 7 ROM TOP OF PVC CASING, FUT
SX-WELL LOCATED IN SX BUILDIRG - NO CATA TAKEN AFTER 12-4-90

1
|

_ _ W
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TABLE 20: CCMTIsrJED . ................................

....................................................................................................... .
WATER LEVEL, FEET FROM T'.P PVC CASING *WELL DE*TM, FT.|

! ........................ ............. *WELL DEPTM, FT. *WELL DEPTN, FT.
11-17-9010-14-90

NO. 12-6-90 12-7-90 12-10-90 10-15-90 ..................................................tELL

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~ . . ....
... ...

...

33.25
W-2A -- 8.79 8.49 33.44'yy.1g ...

36.03
W -3A -- 8.82 8.68 36.22 34.89
W-4A -- 7.44 7.38 35.08 35.27

8.14 8.08 35.45 31.99
12.02 11.87 35.78W-5A -

37.63
14.44 14.41 37.84W-6A ---

30.78W * 7A
--

7.45 7.34 20.96 32.43
10.55 10.23 32.60.--=W-8A 36.81
10.54 10.01 7.00W 9A - - -

36.94
10.88 10.70 7.20W- 10A ..-

38.03
9.44 9.34 38.28W-11A .-

29.71
10.C5 10.02 29.86W-12A --

31.53
7.11 7.20 31.74W-13A -

---
W-14A --

8.31 30.72
--

---
---

30.53MW-15A --

W-16A --- 8.57 31.52
7.33 7.24 31.74
12.70 11.50 38.56 38.37W 17A --

34.28
12.44 4.71 34.50W-15A -

33.02W-19A .-

7.51 7.30 33.20 33.59W-204 --

7.44 7.26 33.66 34.20W-21A -..

9.78 9.22 34.40
---

38.25W 22A -~
--

------

--
---

35.06W 23A --

SX
W-24A SX SX -

MW-25A SX SX SX
---

-~ 36.51-~

W-26A SX SX SX -~ 35.85

MW-27A SX SX SX
---

31.33
W-28A -- 12.29 9.92 31.54 ---

---
-- --- ---

21.51
FULL FULL 21.66w.29A 28.95
3.66 2.24 29.10MW-30A .~

29.65
MW-31A

~.

2.35 1.82 29.82
---

. . . . . . . . . - . . . . . . . . . . . . . . . . . . . . . . . . . .W-32A .-
--- ---

.............................................................. ~ ................-....................MW-33A
---

---

NOTE:
--- WATER LEVELS WOT MEASURED
* *EASURED FROM TOP CF PVC CASING, FEET

SX-WELL LOCATED In SX BUILDING - WO DATA TAKEN AFTER 12-4 90

__ l
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I 1ABLE 21: PRf tlMlWARY GROUNDWAltR QUALITY DATA FRGM $ Hall 0W SHALE WELL$

( $tWJ0V AN FUELS CORPORAllDN

WELL DATE $PEC COND WifRAlt URAN!UM FLUORIDE PH

NUMBER $AMPLtD UMHOS/CM MG/l UG/L MG/L STO Uhl15

MW41 9/28/90 642 1.1 121.0 2.3 7.9
10/2/90 607 2.2 29.0 1.8 7.4

10/8/90 648 1.5 12.9 1.4 7.5

12/7/90 667 1.9 7.9 1.7 7.6

MW 2 9/28/90 720 0.2 60.0 2.8 8.1

10/2/90 738 0.6 7.4 0.7 7.2
10/8/90 728 <0.1 <1.0 0.5 6.9
12/2/90 $89 0.5 <5.0 0.4 6.7

MW 3 9/28/90 954 0.9 19.9 1.8 8.1

10/2/90 1308 1.0 16.9 1.5 7.3

10/8/90 1922 0.3 1.4 1.1 7.4

12/8/90 '.315 0.4 5.3 0.9 7.0

MW 4 9/28/90 968 0.5 23.7 2.0 8.0
10/2/90 902 0.4 14.0 1.0 7.4

10/8/90 985 <0.1 5.8 1.9 7.5

12/8/90 928 0.5 5.6 1.5 7.3

MW 5 10/2/90 462 1.4 27.4 1.1 8.0
10/8/90 432 0.2 25.4 CNS 7.6
12/8/90 162 0.3 <5.0 0.3 6.0

MW 6 10/2/90 592 0.0 6.7 1.6 7.8
10/8/90 602 <0.1 <1.0 1.2 7.2

12/5/90 462 0.2 <5.0 1.1 7.3

MW 7 10/2/90 594 0.6 4.5 1.2 7.8
10/8/90 610 0.5 3.5 0.8 7.3

12/5/00 462 0.2 <5.0 1.1 7.3
12/8/90 562 2.2 <5.0 0.7 6.9

MW 8 10/2/90 740 23.0 4.0 1.0 7.2

10/7/90 775 24.0 6.5 3.0 7.3
12/8/90 970 40.2 <5.0 0.7 7.4

WW 9 10/2/90 5 64 1.4 5.5 2.0 6.8
10/8/90 476 0.2 39.2 1.2 6.5
12/7/90 528 3.3 <5.0 1.3 6.8

MW 10 10/2/90 1035 78.0 30,500 5.2 5.5

10/4/90 1010 84.0 22,951 6.0 5.3
10/8/90 1050 44.0 17 6.7 5.3
10/10/90 1D49 93.0 30,000 7.2 5.2
12/8/90 1003 91.6 21,170 7.1 5.2

MW 11 10/2/90 760 1.4 21.6 2.4 6.6
10/9/90 533 0.1 10.5 1.9 6.5
12/8/90 453 <0.1 12.0 3.3 6.3

MW 12 10/2/90 968 4.6 15,990 3.2 7.3

10/9/90 636 0.8 4995 2.2 7.8
12/8/90 86* 15.7 4403 2.1 7.2

MW 13 10/2/90 487 3.8 29.0 1.3 7.3

10/9/90 520 6.4 28.2 1.3 7.3

12/8/90 778 52.2 24.0 1.5 6.4

MW 14 10/2/90 4100 280 10,948 11.2 6.2

10/7/90 5010 208 40,000 12.5 6.3

12/8/90 3700 190 34,560 10.0 7.4
,

MV 15 10/2/90 DRY DRY ORY ORY DRY

10/7/90 1200 45.8 60,000 1.4 7.7

12/8/90 4280 285 12 1.1 7.2

- . _ _ _ _ - _ - . __. _ _ -_ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ _
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1ABLE 21: CONiluutD

WELL DAlt $PEC COND NitRA1( URAhlVM f LV3ttlDi 0H

NJMBfR SAMPLED UMH35/CM MG/L UG/L M0/i %1D Ul|115

_.

MW 16 10/2/90 1820 10.6 7.4 0.8 7.2

10/7/90 3080 24.5 51.9 0.9 7.0

12/8/90 761 7.0 7.8 1.3 7.5

MW 17 10/2/90 1068 1.2 21.8 1.4 7.9

10/9/90 1D48 0.9 15.5 1.0 7.9

12/6/90 1039 6;7 14.0 1.5 6.7

Mw 18 10/2/90 892 33.0 18,118 3.6 6.4

10/4/90 1010 54.0 22,951 6.0 5.3

10/9/90 B80 12.6 10,468 3.2 7.3

12/8/90 721 16.6 2534 2.5 6.2

MW 19 10/2/90 558 2.0 12.8 0.4 6.6

10/9/90 592 0.7 3.8 0.7 6.8

12/8/90 450 1.1 <5.0 0.6 7.0

MW 20 10/2/90 DRY DRY DRY DRY DRY

10/7/90 75 9 0.1 6.2 1.9 7.7

10/8/90 75 3 0.3 16.3 2.5 8.5

12/7/90 700 0.5 <5.0 0.6 6.9

MW 21 10/2/90 DRY DRY DRY DRY DRY

10/7/90 1105.0 0.1 41.1 1.2 7.8

12/8/90 950 0.4 24.0 2.0 7.1

MW 22 10/2/90 447 1.2 9.6 1.7 7.2

10/9/90 4B4 0.2 13.5 1.5 7.8

12/8/9C 515 0.6 20.0 1.2 7.1

MW 23 10/2/90 DRY DRY DRY DRY ORY

10/9/90 818 0.9 7.3 1.6 7.6

12/8/90 838 1.0 18 2.2 7.5

MW 24 10/7/V0 7820 1055 20,000 0.6 7.6
12/8/90 6SSO 1168 709 1.1 6.6

MW 25 10/8/90 GNS 10,100 10,035 QN5 6.3

12/8/90 19,200 4464 35,640 1.5 6.0

MW 26 10/7/90 616 0.5 7.0 1.3 7.2

12/8/90 737 0.9 14.0 1.0 7.1

MV 27 10/7/90 651 0.3 <5.0 1.0 7.4

12/8/90 815 6.12 34 1.2 6.9

MW 28 10/9/90 713 0.1 5.9 1.4 7.3

12/8/90 75 0 0.1 <5.0 1.1 6.6

MW 29 10/7/90 548 0.1 4.7 0.7 6.8

12/7/90 537 1.5 <5.0 0.7 7.1

MW 30 10/8/90 640 0.1 2.6 1.2 7.6

10/18/90 1084 0.4 14.6 0.5 7.9

12/7/90 1070 0.2 <5.0 0.6 7.1

MW 31 10/8/90 640 0.1 2.6 1.2 7.6

12/7/90 409 0.5 <5.0 0.5 7.0

MW 32 10/18/90 839 0.5 19.2 1.4 7.8

12/7/90 637 0.3 <5.0 1.1 7.5



. . . . .
__

1 ADtt 21: COWilWuf D

.

Will Daft $rtC CCWD ktfRAtt URAWl(M llWRIDI l' M

WO*tet R LAMPLED UMCS/CM MG/L UG/L NG/L $fD UhlI$

--

MJ 33t 10/17/90 291 14.0 11,397 5.6 6.1

10/23/90 259 8.1 90,708 0.3 5.9

10/26/90 (AM) 352 0.6 12,7'.0 2.6 6.3

10/26/90 (PM) 2 78 1.3 5,342 2.0 6.0

10/27/90 344 1.6 4,252 2.5 6.6

MJ 341 10/31/90 536 15.0 2512 18.2 7.2

kW 1 11/16/90 ha 1.2 23,137 2.1 6.4

WOT[$i
QWS - QUAWiltY NOT $Uf flCitWf 10 ANALYlt
hA WOf ANALYZtD

:

I

- - - - - - - - - - - - - - - - - - - _ . - _.
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1ABLE 22: l'RELIMihART GktMWDWAllR DJAtlli DAT A (ROM $AN0510WE WELL$
$[OJOY AH f utL$ CORPORAll04

WU.L Daft SPlc COND N11RAlt URANIUM FLU 3 RIDE PH

NOM 6t R $AMPLED LNHOS/CM MG/L UG/L MG/L $1D Uhl1$

.

MW 1 A NOT DRILLID

MW 2A 10/8/90 707 1.0 10.8 1.2 7.9

12/8/90 802 1.5 <5.0 0.7 7.4

MW 3A 10/11/90 339 1.7 12.6 2.4 8.9

12/8/90 447 3.2 <5.0 0.6 7.0

Ms 4A 10/8/90 741 1.6 37.5 2.6 7.6

12/8/90 652 1.4 <5.0 0.8 7.1

MW 5A 10/8/90 501 2.0 2.2 0.6 7.6

12/8/90 432 2.1 <$.0 0.7 6.9

M H.A 10/8/90 503 3.8 0.5 0.9 7.8

10/9/90 476 3.5 <1.0 0.6 7.4

12/5/90 514 3.8 <5.0 0.8 7.3

MW TA '0/8/90 517 3.0 <1.0 0.7 7.8

12/8/90 499 1.5 <5.0 0.5 7.1

MW f.A 10/9/90 9 72 1.8 5.7 1.1 7.8

12/8/90 693 3.1 <5.0 0.7 7.6
'

PW 9A 10/8/90 525 1.8 51.7 2.3 7.9

12/7/90 466 1.5 <5.0 1.0 7.1

MW 10A 10/8/90 10.900 1.2 18.3 2.4 12.7

10/10/90 6220 2.0 15.4 2.8 12.3

11/16/90 11,300 1.2 35.0 9.8 12.7

11/20/90 6010 2.2 <5.0 2.1 12.4

12/5/90 418 2.7 <5.0 1.1 8.6
12/8/90 874 2.6 <0.01 0/t 1.1 11.6

12/8/90 921 2.6 5.3 1.4 11.3

MW 11A 10/11/90 3010 5.7 41.1 3.0 7.4

12/10/90 2440 4.9 c5.0 0.4 6.5

MW 12A 10/11/90 28,900 15.2 15,991 1.7 6.2
62.6 8619 0.8 6.211/16/90 --

12/5/90 20,600 93.1 19,179 0.4 6.5

MW 13A 10/11/90 1950 3.7 153.2 2.3 8.4

12/05/90 3720 2.8 22.0 1.1 6.7

MW 14A 10/11/90 16,000 23.0 28.8 2.1 7.3
21.9 90.0 1.2 7.811/16/90 -

12/10/90 9450 51.1 18.0 0.8 7.0

MW 15A NOT DRILLED

MW 15A 10/11/90 654 2.3 150.6 4.8 9.8

12/5/90 6620 0.9 <5.0 0.6 7.1

MW 17A 10/11/90 1580 1.2 17.6 4.5 11.8

11/20/90 1327 0.1 59.0 4.5 8.5

12/5/90 1806 0.7 6.8 0.8 7.4

MW 18A 10/11/90 940 1.8 71.7 2.6 7.6
0.9 158.0 1.1 7.611/16/90 -

12/5/90 486 3.2 15.0 0.8 7.2

MW 19A 10/11/90 256 0.7 16.4 2.3 9.5

12/5/90 3 79 1.3 c5.0 1.0 8.4

12/8/90 462 1.0 <0.01 g/l 1.0 10.5

12/8/90 457 0.8 <5.0 1.4 10.4

|



I

1ABLt 22: W'11NLA D

l

WILL DAff $*IC COND hlIRATE URANIUM flUOklDE PH'

WJMBtP S AMPLE D UMHDS/CM MG/L UG/L MG/L STD UWifS

Ms.20A 10/15/90 806 0.2 9.7 0.7

12/8/90 769 1.7 <5.0 0.8 .3

Ms 21 A 10/9/90 1333 0.4 1.4 1.0 8.2

12/8/9u 769 1.5 7.3 2.0 .6

gg.22A 10/9/90 1021 5.5 2.6 0.9 .5

11/20/90 388 8.4 <5.0 0.9 .

12/5/90 3S6 6.0 <5.0 0.6 7.6

MW 23A NOT DRILLED

MW-24A 12/8/90 14,560 60.6 107 1.0 6.3

Mw.25A 12/8/90 12,240 325 2242 2.8 6.8

MW 26A 12/8/90 16,480 32.1 13 1.5 6.3

MW 27A 12/8/90 14,600 63.1 12 0.7 6.4

MW.28A 10/11/90 413 1.9 97.0 5.6 8.8

12/5/90 580 1.9 <5.0 1.3 7.4

MW 29A NOT DRILLt0

Mw.30A 10/11/90 352 2.2 4.9 1.5 7.3

10/15/90 345 2.1 <1.0 0.9 7.1

12/7/90 342 2.7 <5.0 0.8 7.9

Mw.31A 10/8/90 451 0.2 11.7 1.8 7.7

12/7/90 470 1.0 <5.0 0.7 7.7

Mg.32A 10/11/90 433 1.9 9.3 1*' B*'
12/7/90 365 2.1 <5.0 0.9 7.3

3.19 .02 2.14 6.4gg.i 11/16/90 '*

--__ -_____ ___-___--_- - ___-_-__- _ - _ _- _ _____ _ _ _ _ _ _ - _ _ _ _ - -
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PR(LIMINARY VAf(R ANALYllCAL DATA FROM OP[N BOREHolt$T ADLE 23:
SEQuoYAH FUCLS CORPORAfl0N

SAMPLC DATE tlME hlTRATE URAWlUM ILtK*lDL IH

LOCAtl0N SAMPLt. #AMPLED MG/L UG/L MG/L $1D Uhlis

a

pH i 9/24/90 14:20 0.6 125.1 3.3 7.6

9/25/90 15:30 0.6 234' 4.3 7.3

BH 1A 9/24/90 15:27 1.0 (36 8.5 7.3

9/25/99 16:32 0.8 121' 4.3 7.5

DH 1B 9/24/90 15:27 0.9 514 4.9 7.6

9/25/90 18:34 0.6 176* 1.9 7.4

BH 2 9/25/90 0.7 94.6 1.7 7.6

9/25/90 17:30 5.8 183* 1.6 6.9

BH 3 9/24/90 19:15 70 66650 18.6 5.8

9/25/90 10:05 26 4131 1.8 6.3

9/25/90 17:15 16.2 5993* 2.9 6.2

BH $ 9/26/9J 08:35 4.8 1.6 0.5 6.3

* RL$AMPLC

:

1

-. ._ - - - - - . _ _ . . _ _ . __ _ , ___ ___ _.
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EX PLA N ATIO N

.

o.t

IE
Ai.LUVIUM

Gravel, sand, silt, and clay. Yields large amounts of water of good
<pality along the Arkansas lliser and probably will yield nulerair
to large amounts along the Canadian itiver,

<
E '

te

j oi

'IT.hllACE del'OSITS
Gravel, sand, silt, and clay. Yicht moderate to large amounts of ,

water of good quality locally along de Arkansas llisert emaller
amounto elwebere.,j -

-

.*

9'p 1.,
n. n. m

BOGGY l'OllM ATION
Shale, sambtone, and real; induden liluejulet Sandstone Member
et ime, Yic|de liniiteci amounts of water of pour quality.

,

SAVANNA McAl.I'.STElt, AND ll ARTSilOllNEa
$ l OllM ATIONS

y Ilb &nanna formatien, shale, nandstone, and coal. Yicids limited

d emounts of water of poor quality.

g IPu h McAlnfrr and Hartslwrne Icf mativns (undificientiated), shale,
sauditonc, and coM, Yield limited amounts of water of poorg
qwlity.

IP5n. .Winnna and McAlrater formations (undillerentiated;T.15 N.,
11 6, 18,19 E.), shale und minor sandstones, Yield limited
A noonta of water of nuit qttality.i

AFTER M V. MARCHER,1969
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| ATOK A, til,0YD, AND ll Al.E IV)RM ATIONS
IPu Undilferentiated,<

3 ipa Aleka Fermatn>n, nhale and nualuone. Yields limited amounti

$ of water ofImr quality.
E IPbh Blew! Formatien, shalt und limestone: and flate fornation.
E lim'estone and sandstone. Probably nill yield only small

[ amounts of water of fair to Imr quality,

r

.. .

MISSISSIPPIAN R(K:KS A150VE CllNI'I'ANOLGA Sil Al.I'.
Mu Undifferentiated.

} Mp l'itkin formation, limestanc; Faytteville formation, shair and

g limenone; llindwill< Fermation, limestone and shale; and

y Mourefield Formation, liuwstone.
Mir Krokuk Formation, chett; Reeds Apring Ibrmation, chert undy limestonci end At. Joe " Group,"limentone and marlstone.a

( Yicld small to ImKlcrate amounts of water of fair to good quality,

.

I

MISSISSIPPIAN, DEVONIAN, SILURIAN,
AND ORDOVICIAN llOCKS, UNDilTERDNTIATI'D

Minilwippian and Dewnian. CAntlanwga A4 alt, shalc.,

j6 Devonian. Aallimw fcrmation, limestone, nandstone, and chert; and

5g Frine formation, limestone.
>ayg Silurian. Quarry Mountain Formation, limestone; hkiller Forma.

tion, limestonet and Bla4kgum Formation, hmentoar and dolonnte..g a
5* Ordovician. A3 mn &ls, shale; Ferntute I.imeitone, limestonet Fitec~ ". /

II I.imestens, limestone; 7)ner ibrmation, nhale, nandstone, dolomite.

EE and timestonet Burgen Aandstone, sandstone and minor shalci and

Id limestones; and 6t/<r pelmnite, dolomite.
Limestone, dolomite, and t.andstone units may yield small to mal.
erale a.nounts of water of fair to gmal quality; shale units proiuhly
will yield only limited amounts of water of |wx)r to fait quality,
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/m KH% TION INmWAI, 'I111CKNETE 1.1'11KXfGIC DIECRIPI'Kt4
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17' O- 17' Recent iill consisting of sand,0 -

silty sand, overlain by asphalt
j and concrete cover.
[ Utility line trenches can be fromg

2-17 feet deep and c o r,s i s t of finey g
S [c3 silty sand, overlain by silty
k B clays. The sands typically surround the

* utility lines,

Latera11hdiscontinous deposits of16.4' O 15.5'0 - -m
C (Ave. 7.7) gravelly silty clays, silty clays,

$ $ sandy silty clays and silt, overlain

$ by gravelly sandy clays, clayey sandy .
m
'

$ silt, and clayey sitt. Gravelly silty

U E! clay deposits rangs in thickness from

$ $ approximately 3.4 feet to 15 feet thick.

6 Silty clay deposits range from 0.6 feet
H to 9.4 feet thick.

--- _ ._

g g ,,,, 1.0 - 24.0 0 - 20.10' Shain, dark grayish brown to dark gray,

ggg (Ave. 9.2' laterally continuous, fissile, silty.

i , 0.4 - 12.5 jandstone. Pale brown to dark gray,j 7' - 27.5' (Ave 3.2) quartzose, very fine to medium grain, v.
W MDM well cemented, laterally continuous,

8 - 32.5 2.6 - 9.8 Sandy Shale -

(Avu. 5.2) Shale, Dark gray to light brownish gray,
fissile, silty, contains minor laterally

Q ai

I d n. discontinuous silty sandstone beds,H

h $@ laterally continuous across site.#

.a - -

p $
.

.12.5 - 30.C J - 10.3 Sandstone, dark gray to very dark gray,
5 S (Ave. 5.0) quartzoso, very fine grain, well

@
4 %n cemented , laterally continuous across

5y cite.
E,
j 17.0 ->40.1 l'- 70 0' Sandy Shale -

3 3, (Ave. 2.5) Shale, very dark gray, sandy to silty,

yjg very fine grain quartz, organic.
va o va Laterally continuous across site.

. . . . . + _ . _ _ _.

'@ @ ,d n 30 0 - 37.0 1. 5 ' - 3.0 ' Sandstone, Dark Gray, quartzoso, vary

E.$3$ _ - _ _ . _ _ . _
(Ave. 2.5) fine grain, very well cemented. _

e 27.5' - 35 5' >4' Shnle. sandy' shale, dark gray to very
7d, dark gray, very fine grain quartz,
ggg f1Ssile to highly Iractured.
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EXPLANATION

ItECilAltGE AltEAS
l'atterns of red lilies on the rnap show known or potential techarge arcat for the .arious bedrock
aquifers.

77 5' 1 Recharge Areas. This pattern shows areas that are known to be part of the recharge area for a
t[,4 ' //,/,e,]' tiedrot k aquile r; includes outt,rops of the aquifer and of overlying porous and permeable rocks

/ ' ' > hydrauhcaGy (onnerted with the aquifer.
{f

''' * 'l Potennal Recharyt Atr as. This pattern shows areas that may be part of the recharge area for a
f

}
I t,rdroc k squller maudre areas wivre confining strata may cont,un pathways for clownward~

musemet.t of water to the aquiler, and selety nonen (genera!!y extending 4 miles bey ond the
known limits of the aquifer) that may overtie unknown catensions of the aquifer or to<ks hydrau-

i

b,.... ,1
;

ht ally tunnected with the aquiler.-

,

i
i

l llElHtOCK AQUlFEllS

Colored areas on the rnap show distribution of bedrock aquilers, which are the rock units generally
considered f avorable or moderately favorable for developinent of ground. water resources liedrock
aquifers are listed below by geologic age from oldest to youngest. References, listed at the end of racii
aquifer description, include llydrologic Atlases (IIA) and Other Reports that provide rnore detailed
irtformation. All references are given in the 4 page pamphlet that accompanies this map,

~7j" Keokuk and Reeds Sp~ ring i ormatlons (Mississippian in ege). This northeastern Oklatiome unit,
p*f Q;g777) ilio referred to as Ahe %oone 1 ormation" or **Boone Chert," consists of limestone and thertyi g. J
D.y @ v1 y j limestone beds that' locally are fractuted or cavernous. Thickness rangen from 750 f t. in south to
_d& ' A about 400 f t. in north. Wells to'ulstently yield more than 5 gpm, and some yield as much as 50

gpm. Water is of good quality (generally less than 500 mgII, dissolved solids) although typically
it is hard. Recharge areas include rutcrops of aquifer and of overlying Mississippian limestones
and shales above aquifer Potential recharge areas include areas in northwes' wh re aquifer under.
her younger Pennsylvanian rockst also areas that extend 4 miles west and south of aquifer timits.
Referencest il A 1, llA.2 also Other Reports SS. SB,44,49,51,61.

AFTER K.S. JOHNSON.1963
' Client:Figure Title:
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7]{{ Alluyiurn and 'l:errate_ Depouts (Quaternary in kat). LinconsolHatert depostis of
,/ p ;;.j; ; g sand, slit clay, and gravel that occur along or adjacent to modern and ancient

t

rivers and streams. Thickness generally ranges from 10 to 50 ft. (locally as inuch*

b- ^4 as 400 ft.). Wells generally yield to so 500 gpn. of water (locally several thou-
sand gpm), and rnost water is of good quality (less than 1,000 mg/L). Recharge
areas are essentially the same as distribution of the alluvium and terrace deposits.
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EXPLANATION

l

Mint f avornide lot gretmd water supplian

This ::ren includes alluvtum along the Arkaupuis and Canadian
Ilivers and monu! terram dcInmita along the Arkaiwin Iliver Welle
in alluvium along the Atkurwm Iliver are resorted to yield up to
tXX) gpm i gallone ter rninute); larger yloida rnight tua obtainxi
kically. Alhtvium along the Carmdian IUver in untented, but
yicide onrnparable to t use from alluvium of the Arkanham Ither
probably muld le obtainst Ates A, shown by rih.gorud linn m
Tuh,a and Wagoner Counties, is underlain by tertaon detonits,
up to 60 feet thirk, that nre reportkl to yield as much as 125 gpm
locally. An a II, shown by d!ngonal line near llruggs, in abm
underlain by terram dep*ita. up to pu feet thick, that nuiy yield
up to IW gent

,

Moderately favorphie for ground water supplice

This area in underlain by the Keokuk and llmin Spring l'or.
: nations and, in T.13 N.,11,2|I E , by nn:ks of prt Miaminsippian
age Wella in the Keokuk and Ibula Honns l'ornmtions are m-
portal to yield ne much na Al spm ond, locally, nore. A few i

springs yield kt", rial hundral gallons tw r ruiruite. Home of the
limcatonen and arvlstonm., Imrticulntly the llurgen Handstorie
in T.13 N.,11. 21 x and in the vicinity of Qualls, are toportal_ . , ,

to yield up to 20 gpm.q"
,

- ..

Lenst intorable for ground. water supplies

The area la underlain by bliale, alltstone, and sandstone of
l'ennsylvanian ano and by terram detonita mainly along the
ahoren of Euf aula llenervoir. Most wella in the aihale, siltatone,
and unndutone yield only a fraction of a sallon Imr minute to a
few gallons per nunuto. A few wolls are tvimrted to yield as much
as 20 gpm. In local areas, terrnm depu.ita along I?uf aula 1(enervoir efg
nmy yield 10 gpm or munibly more.

Well
Upper number in depth of the well in feet; middle number

in depth to water in feet holow land surfuco in 1960 and itM17:
lower number is yleid of the well in gallona ter minua e -

catimated value, ' = reported value, * ' flowing well, 4 -

height c.f water level above ground level. * ' unknowit
3e'

,

Spring
Nunder tenide spring 6yndol is yield in gallons per minute.

- estimatal yield. Yield data obtainnd in ItKi6.e-
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('homical quality of water geenerally poor to fair

This area is underlata by shale, siltstone, and narxistone and
mome terrace depusits. Of the water samples tasted, 67 pHoent r
contairud more than 260 pinn sulfate.10 percent contairxd morv !

tha. 250 pprn ddoride, and 63 pertent contained more than 6(K)
ppm total dissolved solida. Four samples contalrud enore than 45 *"; ~

prun nitrate; two of these were taken from wells that are op-
F 3parently polluted. Water frtwn sandstone is least highly rnineralls-

ed, whereas that from shale, Imrticularly almie that contains ocal !

)ag flerdne .txds, is nxst highly mineralized. ,

Summary ed Available Chemical Data r
-

*'"*"* *"Y7,'M i "V",''" & s,ig,i,
,. '

M48tMUM M t Di & M M th t dIU M ANALT988

11ardnans 3.020 144 4.0 88

Bulfate 8.160 86 4.2 84 t
(3,h, ride

Critoride 716 44 2.0 84 -

1jNitrate 82 1.6 0.0 82

Total dissolved solide 5.100 681 63 84 ,e
q p on _. . _ _

Nitrate.

;

*~ "

Totst di .ohed .olidi.
, - measured

Well frtun which water sample was taken ,
,

.

I Tois! .h..olved .olid.,valculaud

z

Spring from wldds water sample was telen
iao .

30 -

.

. .

.
.

10

Con. centration d selected diseohed solide in water from welis and opnnst. Cem-
centrations d 10 ppm or les6 are shown try numbers in the appropriate column

d the graph.
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EXPIANATION

: ,.

;%

Omisleal quality of water reeeretty good te esentleet

1% arte indudas alluvium along the Arkansas and Cana-
dian Rivers and come terrace deposits in Tulsa, Wagoner, and
Muskogee Counties. Hardness is the most tnmblemorne chemical
daracteristle; 90 perant of the water samples tmted were hard
or vs.ry hard. % total dianolved solids was low to moderate; tous
than 5 percent of the aamples excended 500 ppm. Except at a few
platxe, sulfate, chloride, and nitrate con <wntrations were low.
Beesume of the low to moderste sodium and dimolved solids con-

,

1

tents, most of the water from thane deposits is suitable for irrign-
tion.

Summary of Available Chemical Data

co.ca nt,n a tice. .v....

AstuuM 4044 . ~ ~ .thi vu ANALV9tt

IIstdneen 640 256 26 44

Bullete 198 32 0.0 44

Chlorkle 62 15 0.8 44

Niuste 66 0.7 0.0 SS

Total dissolved notide 702 M5 90 44

th-hl quality of water generally f air to rood
-

Ala area la underlain by the Keokuk and Reede 8pring
Fon;.-tions and older rocks.11ardnas la the most tmublesome
demiani daractettatic; 70 percent of the water samplea tatted
were hart or very hani. 'Ihlrty eight percent of the samples had
a V al sismolved solids content greater than 600 ppm. 'Ihe sulfate,
duorxle, and nitrate contents are generally low, exoapt loemtly,

Summary of Available Chairical Data
co cs, in,avio. ,,0...,

. . . . . ...... .....v. A .s,...

Hardness 1,172 162 20 47

Bulfate 840 14 0.0 47
Odor;1e 840 16, 0.2 47

Nitrate 82 2.2 0.0 47

Total diwdved solids 2,900 820 60 47
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; .
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,
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INVESTIGATION

FINAL FINDINGS REPORT i
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Roberts /Schornick and Associates, Inc. |

Environmental Consultants - - '
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(405) 321-3895
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APPENDIX A

'
SEQUOYAH FUELS CORPORATION

WORK PLAN
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NRC ORDER MODIFYING LICENSE

DOCKET NO. 40-08027'

LICENSE NO. SUB-1010

EA 90-102

SEPTEMBER 28,1990
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SEQUOYAll FUELS CORPORATION
WOPJ PIAH

FOR
1rRC ORDER HODIFYING LICENSE

Dock 1:T HO. 40-08027
LICE!fSE Ho. Sun-1010

EA 90-162 <

i SEPTEMBER 20, 1990

1.O DACE.GROMND

On September 20, 1990 the NRC incued the Soquoyah Fuels 4

Corporation (SFC) an Order Modifying License (OHL) to take i

actions at the situ to investigate and prevent further i

releaces of licenced natnrial frem the Main Process Building

(MPD) and develop an environmental assessment plan for other

locations on the SFC property. Based on the nchedule of

r.ctivitico outlined in the OHL and ansuming a hearing is not

requested by SFC or other party, the actions are required to

be - compl *ted on or before october 16, 1990. The SFC has

retained al. environmental consulting firm, Roberts /Schornick

.
and. Associate 1, Inc., (RSA) to assist in developing and

implcmenting a Wor Plan to complete the OHL actions. The i

Work Plah dovoloped by SFC and RSA is outlined herein.

2.0 )JORK PIJa{

The OML identifies six (6) actions _ (see Paragraph IV, Pages 4

and .5. of OML) to be completed by SFC. The following Work

Plan tasks have been defined by SFC and RSA to respond to the

six.(6) actions. The OML actions are interrelated. The first

1

- _ _ _ _ , - . _ _. _.,.____ . _ __.__ . .. _ _ _ _. _ _ _ _ . _.. . .. _ ., - . _ _ __ _ . . _
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;

pritnarily ;digit of a task number indicates the task in .

associated with the action numbers as presented in the OML.
.

i

3
-

|
To$k 1.1: STC will immediately coaco intentional placement of

.

11gaids in cumpa or on the floors of the Mpa until

j the integrity of the cumps and floorn han been
,

I aooured.

s

Task 1.2; A comprehensive inspection of the MPB floorn and

cumps will be performed.

>

Tank 1.3: Repairs to potontial release nources identitled by

the MPS floor and. cump inspection will bo

1

completod.

Tack 1,4: An interim MPB floor and nump inopcotion report

wil} be prepared for documentation.

1

J

Task 1.5: An interin MPB floor and cump repair report will be

prepared for docutuontation,

s

Task 2.1: A boring location map to investigate the MPB floor
,

and sump areas-' Vill be developod.

Tank 2 *Jr A borina ihventigation of the MPB floor and sump

creas will bo implemented.

F

i

P
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*

! Task 2.3 The licensed nnterial present beneath the MPB floor
.

v111 be quantified.

!

i Task 2.4: A map will be prepared depicting the i.ocatiori of
any licensed natorial determined to be procent

.

*

beneath the MPB floor.

t

Task 2.5 An interim MPB floor investigation report vill be

| prepared for documentation.
'

!

|

Tack 3.1: Appropriate MPH construction drawinga vill be

reviewed to identify potential migration pathwayc.

,

Task 3..: A map depicting. MPB potential nigration pathwayn
,

i

vill be prepared.

| task 3.3: The utilities and construction details of the MPB
will be investigated.

Task 3.4: Migration barriera to potential migration pathways
|

| Vill be installed.

L.,

Task 3.S: . An - intet'in MPB utilities and construction details
|

| report vill be prepared.

(
I

I

3

|
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Tack 4.1 The adequacy of the MPB groundwater monitoring

system vill be evaluated.

Tank 4.2: The groundwater monitoring data for the MPB will be

reviewed for evidence of liennuod material

attributable to the MPB activitinn and to identify

migration from the MPB.

Tank 4.3: A report on this subject vill be generated and vill
include recommendations ac appropriato.

) Task 5.1: The location of borings and monitoring weiin fut
the restricted area boundary and the MPB will be

determined.

Task 5.2: The borings and nonitoring vello for the MPB and

the restricted area boundary will be installed.

Task 5.3 The borir.g sampics from the restricted aren

boundary and MPB will be analyzed.

Tack S.4: The nonitoring well campics for the restricted area
i boundary and MPB will be analyzed.

4

. . . . . . .
. .
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Tack 5.5: The lithology and groundwater aquifer

characteristics for the restricted arca boundary

and MPD will be established.

Task 5.6 The licensed material migration potential for the'

rentricted area boundary and HPD will be

determined.'

Task S.7: An interiin restricted arca boundary and MPB
.

findings report will be prepared,

Tack 5.8: A milentono investigation findings report will bei

I
' prepared. This report will summari::e tanka to

date.

Task 6.1: A SFC property environinental investigation plan

will be developed.

3.0 SCHI Duil

A schedulo depicting the sequence for starting and co:npleting

the Work Plan tanks is presented in Figure 1. As indicated by

i

j the schedule, the Work Plan will be implomonted by October 15,
'

1990 in conformance with the OML requirementa.

i

f
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INTERNAL CORRESPONDENCE
'

'

KAINTENANCE DEPARTMENT

.

1 To: Distribution Datet-October 15, 1990

From: Richard A.-Parker Ret SFC Final Report Of
Inspection And Repairs

|To MPB Floor And Sumps
]

The purpose of this memo is to report on item #1-of the September
19, 1990 Order Modifying License (OML) No. SUB-1010.

.

Upon receipt of_ the OML, James M. Mestepey, Senior Vice President,
SFC' directed the Operations Department to stop all activities that could,

plGeo process liquids in sumps or on floors to minimize process liquids
-in those areas until.the integrity of the sumps and floor had been

; _ assured.- In addition, Mr. Montopoy has directed the operations effort
-

.to make modifications _that will_ minimize process liquids in sumps and on
floors in the future. Some of these modifications are complete, while
others are in various stages of design. The goal is to minimize process- .

liquids-on the. floors and in the sumps in future operations.
>

Activities to ensure the integrity of the floor of the Main Process
Building (MPB) and make repairs as necessary, have been directed by Sam
R. -Fryer, Manager of Engineering, SFC and Richard A. Parker, Manager of
Maintenance, SFC. All initial and final inspections were performed

L under the direction of Mr.-Fryer, while repairs to suspect areas were
'

made under the direction of Mr. Fryer and_Mr. Parker. _SFC_ Engineering,
in conjunction _with the operations and Maintenance Departments, have

_

identified all< floors, pits and sumps in the Main Process Building andr
assigned these unique identification numbers for reference purposes.
SFC has also identified floors, pits, and sumps outside of the Main
Process Building =where liquids containing licensed materials could be
present. : Areas-outside of the MPB have undergone the same inspection,

process and where?necessary, repairs are being completed and final
p, inspections areLbeing made.

L This report-covers pits, floors, and sumps in the Main Process
| Building. A separate repert covering areas outside of the Main Process
;~ Building:willtbe made'to Jim Mestepey, Senior Vice President, SFC, and
' will-be available-for-review if so desired. A summary of each pit,

sump [ and floor '.n the Main Process Building follows.

L

.

-
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..

For the purpose of this report, and for future reference, the
, identification system is as follows:

1. The first three numbers identify the area of the
plant as designated by original SFC assigned numbers.

2. The next two letters designate weather this is a pit
( PT) , cump (SP) or floor (FL) .

3. The last four numbers were sequentially assigned on
a random basis.

1. NOX SYSTEM FLOOR (170 FL 0100)

1. This is the floor area of the NOX Scrubber.
2. Construction is coated concreto.
3. Liquida possible: Mild caustic solution that could

contain very low levels of uranium. Normally dry.
4. Initial inspection showed no defects.

Final inspection approved.

2. NOX SYSTEM FLOOR SUMP (170 SP 0001)

1. This is the cump in the Nox Scrubber Floor. .

2. Construction is coated concrete.
3. Liquids possible: Mild caustic solution that could -

contain very low levels of uranium.
4. Initial inspection showed no defects.

Final inspection approved.

3. DECON Room FLOOR (201 FL 0101)

1. Floor of Decontamination Room on west end of MPB.
2. Coated concrete construction.
3. Liquids possible: Water / dilute nitric acid with

uranium procent at times.
4. Initial inspection showed no defects.

Final inspection approved.

4. DECON ROOM FLOOR SUMP (201 SP 0002)

1. Sump for Decon Room Floor.
2. Coated concrete construction.
3. Liquids possible: Water / dilute nitric acid with

! uranium present at times.
4. Initial inspection showed no defects.

|= Final' inspection approved.

!
i
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5. YELLOW CAKE SAMPLING DRUM ELEVATOR PIT (220 PT 0007) !

'

t. Elevator Pit..~ t

| 2. ' Con 6rst'W! construction. !
q 3. No liquids normally present (dry powder elevator) .

|4. Initial inspection showed no detects. 1

Final inspection approved.

; 6. YELLOWCAKE SAMPLING REDRUM SCALE PIT (220 PT 0008)

1. Scale Pit.
2. Concrete' construction. |
3. No liquids normally present.
4. Initial inspection showed no defects.

i -Final inspection approved.

7. - DIGESTION FLOOR SUMP (230 SP 0009)

1. Sump for Digestion floor.
2. Wolded stainless steel construction. 1

3. Process liquids and wachdown water present when |
process upsets occur.

4. Initial inspection showed a small hole in the top; .

j southwest. corner _of sump. Hole was welded and
reinspected. I

Final inspection approved. ')

8. DIGESTION AREA FLOOR (230 FL 0103)

1. Floor under Digestors.
2. Wolded stainless steel. construction.
3. Process liquids and washdown water present if

process upsets occur or certain maintenance activities
take place (pump. leaks etc.).

4. Initial inspection identified potential leak paths
in welds.- All welds were inspected and rewelded if any
question of integrity existed.
. Final inspection approved.

9.- -BOILDOWN FLOOR (250 FL_ 0111)

1.- Floor under Boildewn' Tanks.
2.- Welded stainless steel construction.
3. Process liquids possible-if any upset occurs or

leaks develop in associated equipment.
4.- Initial; inspection could-not approve welds because

'

welds had been made from the backside initially. Allg
seams were rowelded,
Final-inspection approved.

Page 3 of 7
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10. SECOlU ; REFRIGERATION SYSTEM SUMP (270 SP 0020)

1. Sump for Refrigeration System condensation.,
2. Concrete construction. ... .

3. Proc. liquido not present in area. Liquid
conde, ,ation may be present.

4. Initial inspection of sump showed deterioration after
sandblasting surfaces. All deteriorated concrete was
removed and repaired. After concrete was repaired, the
entire sump was coated with acid resistant Tufco R-19
material to stop any reoccurrence. Repair work was
approved. Final inspection approved.

11. BUCKET ELEVATOR 1332 PIT FLOOR (260 FL 0112)

1. UF4 Bucket Elevator Pit Floor.
2. Concrete construction.
3. Process liquido not present in area, but liquid

condensation from secondary Refrigeration System could
leak into pit.

4. Initial inspection showed liquid scoping into pit
from cast wall - northeast side at bottom. North half of
floor looked cocr and deteriorated. Indication of
liquido entering the pit fron ground floor cources.
After deteriorated material was removed, concrete was
repaired and coated with Tufco R-19 material
(vinyl-enter) . Final inspecticn approved.

12. BUCKET ELEVATOR 1332 PIT SUMP (260 PT 0021)

1. UF4 Ducket Elevator Pit Sump.
2. Concrete construction.
3. Process liquida not present in area, but

water / liquid condensation could leak into pit.
4. Initial inspection indicated very deteriorated

concrete but did not indicate leaking. Deteriorated
concrete was repaired and pit sump was coated with Tufco
R-19 material. Final inspection approved.

13. BUCKET ELEVATOR 1333 PIT FLOOR (260 FL 0113)

1. UF4 Bucket Elevator Pit Floor.
2. Concreto construction.
3. No process liquids present in area, Refrigeration

system condensation could leak in from plant floor.
4. Initial inspection showed liquid leaking into pit area

from plant floor. Floor was deteriorated and south
wall of pit at southwest corner halfway up wall was very
deteriorated. All deteriorated concrete was repaired
and coated with Tufco R-19 vinyl ester material.
Final inspection approved.

Page 4 of 7
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14. BUCKET ELEVATOR 1333 PIT SUMP (260 PT 0022)

.. 1. UF4 Bucket Elevator Pit Sump. j
C- 2. Concrete construction.

3. No process liquids in area water / condensation could
leak into pit from plant floor. .

4. Initial inspection showed walls and floor ' .a d I

bad. Deteriorated concrete was repaired c Sump was
coated with Tufco R-19 vinyl ester material. Final
inspection approved.

15. UF6 ACCOUNTABILITY SCALE PIT FLOOR (280 FL 0114)

1. Scale Pit.
3. Concrete construction.
3. No process liquids present - pit dry and clean.
4. Initial inspection showed no defects. Final

inspection approved.

16. UF6 ACCOUNTABILITY SCALE PIT SUMP (280 SP 0023),

1. Scale Pit Sump. I

2. Concrete construction.
3. No process liquids present - pit dry and clean.
.4. Initial inspection showed minor concreto defects,

repaired concrete. Final inspection approved.

17. UF6 NORTH SCALE PIT (200 PT 0024)
e

| 1. Scale-Pit.
2. Concrete construction.
3. No process liquids in area - pit dry.
4.- No defects, final inspection approved.

18. UF6 SOUTH SCALE PIT (280 PT 0025)

1. Scale Pit.
! 2. -Concrete construction.

3. no process liquids-in area - pit dry.'

4. No defects, final inspection approved.

19. PROCESS LAB TUNNEL FLOOR -(290 FL 0115)

| 1. Lab Tunnel Floor.
! 2. Concrete construction.

3. Lab process liquids and water possible.
4. No defects - final inspection approved.

Page 5 of 7
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20. PROCESS LAB TUNNEL SUMP (290 SP 0026)<

)

l. Lab Tunnel Sump.'
,

'
2. Concrete / lined sump.'
3. Lab process liquids and water present., ,

4. Initial inspection not possible without shutdown of'

lab process. Decision was made to install a tank to
collect all lab liquids and pump from the tank to the
chemical waste header. This eliminates the sump from
being used as a collection point for lab liquids in,

the future. Liner was removed to inspect concrete,
no defects were identified. Existing sump used as a
secondary containment system only. New system
operating, old sump'was coated. Final inspection
approved

31. HF VAPORIZOR ROOM FLOOR (340 FL 0118) 1

I;
'

1. -Floor in Vaporizor Room. ,

2. Coated concrete.
i3.- No uranium bearing liquids present.

, . Final inspection approved.4.
n

-

1

22.- HF VAPORIZOR ROOM SUMP (340 SP 0032)

l'. Floor Sump.,

' 2. . Coated concrete.
3. No uranium bearing liquids present
4.- Final inspection approved.'

.23. CELL REWORK SUMP (400 SP 0033)

i 1. -Floor. Sump.
2. Concrete. construction
;3. No uranium bearing liquids in area.
4. -Sump inspection good, final inspection approved.

'24. ABSORBER ; PAD FLOOR- (600 FL 0120) |
'

1. - Floor under Absorber.
2. -Welded-stainless construction.. i

3. Steam condensate and recovered nitric acid solution-
t possible.
" 4. Initial-inspection showed welds needed repair prior

to inspection. .After repairs'were. complete, final--

p inspection was approved.
|

Page 6lof 7
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25. ABSORDER PAD SUMP (600 SP 0036)

1. Floor Sump.

Steam condensate and recovered nitric acid solutio [n
Wolded stainless construction. * G if'2.

3.
possibic

4. Initial inspection showed no defects. Final inspection
approved.

26. MAIN PROCESS FLOOR (201 FL 0121)

1. Main Building Floor (General) 1

2. Concrete / painted concrete construction. 1

3. Normally dry.
4. Initial inspection showed minor defects such as !

construction joint caulking needing repair, or minor stress |

cracks away from process area. Joints cleaned and caulked,
crack repaired with Tufco material. Final inspection
approved.

Final inspection reports are on file in the SFC Engineering office,
f and a procedure for inspecting all pits, cumps, and floors is toing .

' developed to ensure that the integrity of these areas is maintained
during future operations.

[ '7 -

Prepared By _ /g , /p y,f? /5V
i hard A. Parker

; 6/ /Reviewed BY jf

Fryo/ $ . / _San R.

Reviewed By _ [14_1yp'M/ @ '> g
James H. Moster , y +'

Dist: R. Adkisson
R. Cook
L. Lacey
S. Fryer
R. Graves
J. Mestepey
M. Nichols
W. Roberts,

Roberts /Schornick & Associates
'

ICOT
Ken Berlin /Winthrop, Stimson, Putnam and Roberts
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INTRODUCTIQM

This report contains the analytical data, specific

findings and observations related to the- investigation of

utility trenches as potential pathways of migration of

license material away from the Main Process Building.

is

Sequoyah Fuels corporation Engineering Department

reviewed piping details of the Main Process Building and

provided recommendations for excavation locations. Details

are provided in this summary for each individual excavationg j

1

TRE}LQH_ _16 - tLorihwes_t of Main Pro.gess __ Buildino (MPB1
ReAtlicicA_Ar_ea

This utility trench was identified as a potential pathway of

migration because of the diLcovery of the sub-floor

investigation pipe in the denitration' area floor. It was

reported that at one time electrical conduit ran from the

motor control center (to the south of this area) under the

boildown area and to the north toward the cooling towers.

The utility lines (electrical conduit encased in concrete)
was excavated and found to be approximately 3-feet deep, with

only a shallow sand channel. In completing this trench

i

excavation, it was discovered that a deeper, approximately

6-foot, sand channel was lensed into the electrical conduit

sand channel. Further excavation of this line showed that it

was the 8-inch laundry drain line leading to the Sanitary

Lagoon.

1

(1)

- ._ _
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The laundry drain line was clay tilo conetruction with bell

joint fittings. The caulking material was brittle and water ,

was encountered in the bottom of the channel. The tile pipe

had a leak that may have pre-existed or could have been a

result of the excavation process. The line was repaired and

the repair was encased in concrete as a part of the " cut-off"

wall pour. A sump was installed with a monitoring pipe and a

gravel pack to allow collection of any liquids moving along

the channel. The top was completed with a clay cap.

Analysis of the sand channel showed that uranium was present

in the channel below the laundry pipe where water was also
was dry

encountered. The sand along the electrical conduit

and did not show elevated uranium levels. Possible

explanations for materials in this channel could be from

accumulation over the years when it was possible that laundry

wash waters contained significant quantities of uranium

material. Health physics and safety standards have improved

significantly in recent years.
.

PATA_ SUMMARY }'_OJLfjLERCE 16O

gum Ary of Water Analysis

Date U Hitrate pH Cond. F

g/l mg/l mg/l

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

09/28/90 0.03 15.0 6.2 686 104.0

09/29/90 <0.01 15.3 6.6 576 102.0

09/29/90 <0.01 13.4 6.6 524 19.6

09/29/90* 0.07 9.4 11.3 1350 18.5

09/29/90* 0.06 10.5 11.3 1350 17.2

* Note; Duplicate Sample

(2)
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1

Sa===ry of soil knalysis
Uraniut

Date Location ug/g )
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . . . .

09/28/90 16A (above electric lines) < 4 0 0. .'s
j 09/28/90 16B (below electric lines) <400.0 l

09/29/90 16C (above laundry line) <400.0
09/29/90 16D (below laundry line) 790s

4

'

TRENCH 17 - Southwepf; of Main Process Buildina (MER),
Unrestricted ARRA

Trench 17 excavation centered around an 8-inch conernto drain ,

,

line moving away from the MPB to the southvest. It was

reported by long term employees that this line was gut into

i place Eduring the early operations of the facility when the
'

areas to the west and southwest corner of the process

~ building were not paved. This line provides drair4ce of the

| area during rainfall events.

The trench was excavated just to the south of the r c str a stect

area fence.- The- concrete pipe was ruptured so the.t e

concrete plug could be placed both up and down gradient.- A

| concrete cut-off wall' was poured across this sec;lon. A

collection sump and monitoring. pipe was installed ir,to the

clay-shale ._ layer on the up gradient side. The sump was

completed with a gravel pack and scaled with-a clay cap.

.This trench was found to contain elevated uranium levels.

The- specific. source of this uranium has not been identified.

The sump is on'a routine . pumping' and . monitoring schedule.

Monitor. wells have also been installed near this trench with'
!
!

,

- .(3)-

L

__ _ _ .._...a _ _ _,_ . . _ . - _ . _ . . - _ . . _ . _ _ . . _ . .. .___ ,_ _._ _ ., _ ., _ _., _ , _ .



. . . _ . . . . . . .

Thoodditional wells down-gradiant to monitor any nigration.

challow monitor _ well near. the trench indicates elevated

uranium values. The deeper sandstone well does not. The

down-gradient wells do not appear to indicate elevated

levels. Futher monitoring of this area will be followed

closely.

DATA _ SUMMARY FOR TRENCH _17.

Summarv_of Water Analys[g

Date U Nitrate pH F

:_ ug/1- -mg/l mg/l

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

09/26/90 -2450.0 4.3 7.3 2.4

09/26/90 968.0 4.5 7.2- 2.3

09/27/90 1143.0 6.0 7.1 2.5
1.1---

10/04/90 289.0 --

Summary of Soil Ana_ lysis

Depth
Date (ft.) L ug/g
...................................

09/25/90 0.0 - 1.0 93.3

1.0 - 1.5 58.9 ;

1.5 - 2.0 45.7

.1.0 - 2.5 44.0
2.5 - 3.0- 87.1
3.0 - 3.5 98.8
3.5 - 4.0 65.2
4.0 - 4.5 39.5

10/01/90 Sand above pipe- < 5.0

,

TRENCH _18 - Scyth of Mai.A Process Buildina (MPBL
-Unrestricted Area-

This utility. trench carried a 2-inch gas line that was-

installed _ a- few years _back. The trcnch was shallow,

approximately 3-feet, with a very minimal sand channel above

the pipe.

(4)



.,

There was not any water in the cond chtnnol. Tho collo

excavation did not produce water either. Despite i,

around the
I

this fact, a monitoring system and cut.off wall was installed

to provide for future monitcring. This pipows.y was not found ;

to contain licensed material.

DATA 8_UMMARY FOR TRENCE 18

py= mary of water Analysit

Trench was dry . no sampics.
.

gAmmarv of soil __ Analysis

Depth
Date (ft.) U ug/g

i
............. ... ...... .. ....... .

'

10/01/90 18A-Sand above pipe < 5.0

10/01/90 18B-Sand below pipe < 5,0

TigEc1L33 . south of Ma_ilt.prp.ce.s_p_p_uild_illg__(ME.U1
UArepJricted Area

.

|
This._ utility trench was identified as an abandoned drain line

bed to the south of the front office area.from the- flower

Though this pipoway- did- not provide a direct line of -t

materials to move away from the building,communication for

it was excavated and sampled'. Because it was not a-potential

pathway nce a candidate for any future migration, a
4

collection sump was not installed. The line was recovered

after obtaining samplea.

DATA JIUMMARY FOR J,J1EFcH Q

pymm_ayy of Water Analyst _a

Trench was dry - no samples.

(5)
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EP===ry of soil ta=1vsis

Depth
Date (ft.) U ug/g
...................................

10/01/90 1.0 - 1.5 10.0
2.0 - 2.5 6.5
2.5 - 3.0 < 5.0

TRENCH _23. - South _ (Soutbettst) of Main Process Builditig (MPB)
Unrestricted _ Area ,

Trench 20 contained a series-of electrical lines in concrete

as well as water lineu in sand channels. This entire area to

the southeast of the MPB- had a saturated :ene-near the

surface. The trench contained a substantial quantity of

water which was magnified when an abandoned sprinkler line -)

was ruptured during this excavation. This trench was found

to contain levels-of uranium below the environmental action

level. A monitoring system and concrete cut-off wall was put

into place to provide a method of future monitoring.

RUMMARY OF _ DhTA FOR TRENCIL2 0

gammy of Water Analysij

Date U _ Nitrate pH Cond. F-

ug/l mg/l mg/l
..........................................................__.

3.609/26/90- 93.3 0.3 6.6' ---

0.309/27/90 16.3 0.6- 7 '.1 ---

2.109/27/90 19.4 0.3 7.3 ---

10/01/90 157.8 2.8 7.8 580 4.7

ggmary of_ Soil AnalvAlti

IDepth
Date (ft.) U ug/g !
.....__...................._____...

10/01/90 1.5 - 2.0 < 5.0
2.5 - 3.0 < 5.0
3.5 .4.0 < 5.0
4.0 - 4.5 < 5.0
5.0 - 5.5 < 5.0

(6)
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TAgNC'i 21 - South 18outheast) of Main Process Buildina ()(PJJ,
gprestricted AteA

Trench 21 was located a short distance to the east of Trench
. :-qqng . m ..

a sand channel
20. The two pipes in this area were not in

and were embedded in the clay gravel backfill natorial

typical for the entire facility. Water was encountered when

excavating for the cut-off wall installation, and was

sampled. Because of the lack of a sand channel, it was

possible to excavate around the lines and utilize the clay

banks as forms for the cut-off wall, once the concrete had

pipes were excavated by hand and a collection sumpset, the
j
k built up gradient to provide for future monitoring. This

excavation was dry. It is not believed that this pipeway is

a migration pathway. The uranium found in this area may be

either surface accumulatio!. from past operations or from the

1986 accident.
SUMMARY oF DhTA FOR TRENCH 21

Summary of Water Analys_is

Date U Nitrate pH F

ug/l mg/l mg/l
-----------------------------------.,----.------------

09/7'>/90 58.8 0.2 7.5 1.2

09' '/90 60.9 0.4 6.9 0.8

Summary._of Soil Analysis

Depth
Date (ft.) U ug/g
-----------------------------------

10/09/90 0.5 - 0.5 49.6
0.5 - 1.0 < 5.0

1.0 - 1.5 13.7
1.5 - 2.0 < 5.0

2.0 - 2.5 < S.O
2.5 - 3.0 < 5.0

(7)
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TRTEH 22 - Northespt_ of Main Process Buildina (MPB)
p_nr_emficted Atale

Trench 22 was located to the northeast of the facility and

was the excavation of the firewater line at the point where

it turns from an easterly direction to the south. The

to see if any licensed material had traveledexcavation was

away from the MPB to the east. It was surprising to find the

sand channel relatively dry. It did not produce enough water

for a sample at the time Due to the physical limitations

imposed by this area, a cut-off wall could not be

established. A collection st'mp and monitoring pipe w a's

located to the east of the line where it makes its turn to

the south to pror ..le future monitoring. Based upon analysis
.

of the sand trench, this is not felt to be a migration

pathway.

SUMMARY OF DATA JOR TRENCH 22

F_ummary of Wacer Analysis

Trench war dry - no samples.

S_ummary of Soil Analysisu

Depth Uranium
Date (ft.) ug/g
__ ___ ___ ________ _________ ___ __

10/03/90 22A-Sand above pipe < S.O
22B-Sand below pl.pe < 5.0

TRENCH 23 - Southwest of Main Process Buildino (HPB_).
Restricted Area

A Trench 23 involved a series of drain lines moving away from

k

(8)
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the MPB_ towards the northwoot, and onding naar the cooling

tower. In addition to the drain lines, the trench also

icontained the firewater line and potable water line. The

~ watef"in these 4tramches did contain uranium material. Origin

of that material as not known. The lines were sealed with a i

concrete cut-off wall to prevent furthur migration and a

collection sump was installed to recover seepage from the

sandbed that contains all this piping.

This pipeway-has been identified as a potential migration

pathway moving away from the_ building. The pipeways end

within the restricted area, so it is unlikely that they

transport material to the unrestricted area. The

installation. of a sump system will provide for _ future
f

monitoring of this location.

DATA SUMMARY FOR TREN.Cli 2 3
,

Summ.ary of Water An_alysigs

Uranium Uranium
Date Location g/l ug/l
---------------------------------------------------

10/10/90 ' East Side- 0.25 26,378.0

10/10/90 Firewater Line- 0.03 4,233.0

Summary of' Soil Analysis
-Uranium--

Date Location ug/g
---------------------------------------------------------

10/10/90 23A-Firewater.line-Sand above pipe 59.3
~

10/10/90 -23B-Firewater line-Sand below pipe -224.7'

10/10/90 23A-Potable Water line-Sand above pipe 81.4

10/10/90 23B-Potable Water line-Sand below pipe 159.3

10/11/90 23A-Drain line-Sand above pipe 58.0

10/11/90 23B-Drain line-Sand below pipe 126,0

(9)
|
i
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IRENCH 24 -;Ncrth of Main Process Buildina (MPB)
Restricted Ar_e1

,

Trench 24 contained a series of fourteen (14) different

lines. All of these lines run in the north-south direction.

-The -area was- very difficult to excavate due to the OGGE

substation to the east and the concrete storage pad to the-

. Excavation was completed as best could be achieved t'owest.

the north.. allow construction of a concrete cut-off wall to
A collection sump was established to the south of this-vall

,

to provide future monitoring of any migration in- this

direction. A good seal will be hard to achieve due to the

sand bed underneath,the storage pad area. The collection

sump was located in the deepest part of the pipeway trench so
-it . |movement should be inward to the sump, and not away from

discovered to contain uranium, and the sourceThe area .was

'has not been defined yet. This area 'had 'the potential of

contamination from the 1986 accident.

S_UMMARY OP-DATA FOR TRENCH 24

q.ummAr3.of Water Analysis- -

Uranium ,

-Date Location ug/l
,......____... _ . ..... ..... ___ _

10/11/90 East Side 534.0 -

10/11/90 . Center 1,412,0.

10/11/90 West; Side- 12,074.0-

-Summary of Soil AnaJysis
Uranium

Date Location ug/g

__ _______....._...__.._____...... ............. ....___..__
8.3

10/11/90 24 A-West _14" water line-Sand above pipe
-10/11/90 24B-West 14" water line-Sand below pipe 5.6

.

10/11/90 24ALEast 14"; water line-Sand above pipe- < S.0

10/11/90 24B-East 14" water line-Land above pipe- < 5.0

(10)
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SPECIAL INVESTIGATION

An -investigation of_a drainline that is located south of the

southeast corner of the MPS was also conducted. A few years

back it was discovered that the roof drains from the cellroom-
-dumped into a,manway just off the southeast corner of the

MPB. This came to light when elevated uranium and fluoride

analysis were found in the stormwater runoff, over periods

of dry weather, uranium and fluoride material will accumulate-

on the roof area. During the first flush of rainfall events,

elevated analyses were noted. Engineering modified the

manway and installed a pump and routed this drain back to the

main process drain system.

This utility trench is not felt to be a potential pathway of
-licensed material away from the Main Process Building.

SUKMARY OF DATA FOIL _S_PJ.CIAL INVESTJGATION

!! M m A r y o t Water _Arlal p_i.sJ

Date- U Nitrate pH Cond. F

ug/l mg/l mg/l
....................__........... ......___ ...... .......... -

10/12/90 20.0 1.8 8.1 864 1.2

Summ_agy _o_f _ Soil Analysis -

Depth Uranium
Date Location (ft.)- ug/g
..___.. ..................... ..................

10/15/90 BH-35- 0.0 - 3.0 < 5.0
5.0 -11.0 < 5.0-

10/11/90 BH-36 0.0 - 0.S_ 44.0
0.5 - 1.0 < 5.0
1.0 - 1.5 < 5.0

10/12/90 24" Drainline-Sand below pipe < 5.0

(11)
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CONCLUSIONS

.

~ The~ pipeways: to the north and northwest--have seen many years

of .; uranium exposure. Where license,d materials have

!- .been found, it is not possible to determine if the materia'l

has migrated along the pipeways, or has seeped outward

through-joints in the pipes allowing communication to the
*

sand channels. These'[ipeway's tehminate within' the
. . . . .

=

-

.. . .. .. .

re'stricted area.

The pipeway to the-southwest (Trench 17) indicates a pathwa,y ,,4.,,-

of migration away from the restricted area. Itslevels'ar'I
:above the environmental action level for uranium in water. .

Installation of .a collection sump and plugging of-the pipe

should aid in mitigating-this problem. The installation of

monitoring wells in this- area- will provide -a-method of

tracking the potential problem and its migration. All other

trenches to the south and east .are' not perceived to be
,

migration.-pathways for licensed material moving away from

underneath -tne- Main' Process Building. SFC will continue to

monitor these areas.

_.

(12)
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;\m$USANG QRT2. SAND BACKnL1, DRY,10 TR _/sH e wa -.uCHuemaCoV_

_'. 11Y SAN')Y CLAY: WRY FINt-WRY COAR5l I I
# ^ ~

ar
~

GRAIN $AND, MUNDANT ANGULAR CHAWl.,1Q
W 5/6, YttLOO4 brown to 101R 7/2. I~ { __

UCHT_CFfY, WRY WQ4f $0ff -fu

5- an sHA1 wtATHtato to A nn CtAY, F _

I N
M,

10% 5fL1, 902 CLAY, 7.51R S/8, STRONG --
$ 5-
v1

- BROWN LOW PLASI., SUGHRY WOISI. R$9tt. p 0.0 gE -

WAY Silff. ATTUt 1.9',101R 8/6. BROW 3H N
- YtV0W TO 2.3 Y 6/2, UCH1 BR0wNISH CRAY

_' 7n

8.8-9.0', 2.5 Y 7/0, UGHT CRAY, ATTER 9.0', I~ *
- LIss INDVRATCD 5 Y 6/3, pad OUW TO 2.5 -f 0.0 w -

~
Y 5/0, ORAY, f15%E, SW, HARD h- . 90 yd

'~

4 SAfi[R 10.0', HGfLY FPA !URED, --

" ' " ' ' " ^ ' 5 * *' # '"
_b 10 -10 - CRAY $ J.2 g

0.0-

p,. -

_ - j- 110

h 6
0'0

2.L -- - --

__**b_

-F '"15 - b 15 -
7 t3

- - I- c.0 -

F- 46 3
hR.-i _

p
_

- IF i
-

;
-

f ;
,

_. 20 - ~ ~ . .
| s| i. 20 -

j 0.0 ---

}. i
,

~

SAN 05Y.W.: WRY TINE CHA.N,15 '.R 4'/6I SAND $iM ~I ~~~

.
DARK CRAY $1RONC !!UCA CtWENT, WRY HAC l ND s -

_ 24 0
_

'-
-

- # D-25 sHAtt. As )R th3 tack, fissa, HARo sHAtt ._

26 0 f- ,,,_ FR A01tRCS - 28.&-30.0'
-

> e; __
--

ho g

5~

28.0 # -

~~
4

NO
_ H.

_

30 sMostoNt: WRY nN( GAIN,101R 4/), SMDS10NE 5 UO ~

10/9/90
_ DARK CRAY, $TRONC 5!UCA CEWENT ND

g3t25- .. 310'

;
-- ,

_

- 80

34.0

35 35 -
am cuc ecunavous Auctn sweten " : =Aita YAsts (r.uc er soec)-

soo N^ue/NuuBEPSEQUOYAH 90067ma mNo. ,wcmA. ftsT L u."'" "'' '* " " BH-TJTJ ~ -4A
BoRsuo Nuusen(MW-12 & MW-12A,1 ,. m an>a m ,, m c .+ Pwen~em owsm na

-. wAftA TAbl( Q4 MOURS)

ORit.uNG WETH00 HSA & A# ROIARY

ROBERTS /SCHORNICK vRato er eaAen
& ASSOCI ATES, INC. L0ccED BY nEP

EWHC%NYfn
J(FANS CHECKED BY 94Sp

~ #"$hM.*. fgwt DRAWN 8Y'. $AS PACf 1 Or 7

_ _ __ _ _ _ _. _
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BORING RECORD
r-

om set ox:
'

SAMPLE REMARKS

afCEo\0G.OEPTH UTHOLOGIC DESCRIPT10N um rew x u.gg g
(FEET) yg 'a 't < i to it is is is . g 3 ,,a

e@
y 5 6 9t ==

g iE = _ c.e _ mg g g e
2 g D to b mt _!Lll Peua o a w a

CROUNO SORf AE: 565.40 0
0- $Mo$lONL: A$ VKLMOUS yn,

38 4 - smov autt: io vn 3A Any cux cnAr, seDi m e
~

- fl$31.[, HARD 9M ~*~
NO -

"
no

- ~. -
-

NS NO
39 0

39.0 --
~

1.0. 39.0'
__

~

NOTE: ND; NO SAkdPtl COLLICit0 FOR OW
- \

|
uAttss -

|_

..
-

-
-

45 - 45 -
-

-

- -

-
-

- -

50 - 50 -
-

-

-
-

_
-

-
-

55' - 55 -
-

-

_
_

-
-

-
-

- 60 - 60 -
- -

- -

-
-

_
-

65 - 65 -
-

-

-
-

-
.-

-
-

70 70-'

m = m =um avan - . . ann i a <= or >

aos NAME/NUMBEPSEQ.UOYAH\ 90067
rssel semo= r= = = nu L t = a m aY n u toc ^ " BR-4 & RR-4A

eonnNa Nuneen(MW-12 & MW-12A)' ' ' ~ ~ ~ + '"~"* ** m
__ ..n. r a o. ->

DATE ORitLED _. 9/24/90 6 10/9/90
DRtLLINC METh00 MSA & AR ROTARY

ROBERTS /SCHORNICK oRuto er es a e00t
& ASSdCIATES, INC. Loccto eY wtp

C*igk?,C&5dA *M CHCCKED BY BJ5

a=%tumn DRM BY: w nu ? or ?4

_ _ _ __ , .. .. . . . - . _ _ . _ .
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BORING RECORD
MMM SAMPLE REMARKSn

GE0,1.0G. DEPTH UTHOLOGIC DESCRIPT10N o o e ppu x _itUN,,. a_ F: ,

a o(FEET) og a . ,3 i n ,, 3. i. q_ g

Pg h $ $ h h ""_A"CQ Q % O $0h.: Q.9_ PFW

yd ] [ { y Lyt A* __CA._ ppm

GROUND 9)Rf A1560.10 0
0 sriy um 10 in 4/ATAW.4m baow, aos "1 | 1 14 - 0-
01 d i DRY, GkASS R00fi Wa+0R ANQJLAR GRANEt " f' " Tl

Ojf,4' _ __fj 0.0

| _ SAND: W -f GN Avt, OCCA3]NALY WRY COAR1/ ,4

~ j[ F 74-\ _

SUBMC 71MT2, wCR Ch A;O, ?.5 YR 7/4, y< g-i

\

9/26/W
- M, DRV J -

CdYtVIIH 401 CLAY,6C% SLI, No hAST., \ \ /
--

Gjo' 9 '.2)/M - 75 YR 4/2, BROW 4-DARK BROW 4, SU0iLfY /s

--V / ! o W3ST, HLW0004005 [\ \ 5.0
-5 ~Tfr ctAY. ics 9Lf, 90s ctAY, ABUNDAN1 i i( 2 3.0 b~s..~

$6_. ANGULAR 04tRI CRAktt TO 11/4', LCW PLAST., '-td "
~ c,o

MS T8 S/4 ORpw$ SARRAR SOFT /

] [{~
_

7-
_ SLtY SHA1 wtATHLRED 10 SILTY CtAY,103

- 0
, _

9tt, 90% CLAY. t0* KAST,15 Y 5/4, Lt. { g

f 5 >R -

T_ M
- itu0n'SH BR%N, SU0fLTY W33!, WRY STWF, _,, I_

]/ hHMD VIDt 9 0' I 10.0
10 - ATTER 105, 5 Y 7/1, LT GRAY WTH 101R 3 10 -4 2,0 j ..

T]~' 04 | / T{
-_

$/6, BROWIGH itu0* IdOT1UNO TO 2.5 Y /
4/0 DMK GRAY

121
/ Q _-

T_{ g
_ _ / gg -

/ ] 14 0
-t

~

9tfY SANOSTDNE: 101R 4/i~0Mk ChAY, sittY TC 1.kj-
M331, \tRY HARD .1

_ L f15 - WAY ME CRA!N SAND, EA WNT, N MSME j )$ _
{ :

l ~

' si
~' '

} NO, r

-[ -

{j1'
!!

!
i

-

- j 18.0
SUIi siiCET;% Shd, WRY RNt GkAN, Edy SHAu

~
:.

_ 2.5 Y 4/2, 0AAK GAAGs MAN, HARD
~~

;i Ng _
'

i .,y
20 ~ ~Sitk.EY5~Y 3/J, \DiiIIi5fcAAY, HAdE "hik'(- _'""_- +

[ . T- 20 -- -+-+

-
-

! ne
-

,,0
- -

' 4

SUMiat E. dR f DNE GA A!N,1) YR 4/1, SANAT3NE
'

02.0
""

_ C' ARK, b32f, \tST MARD. SUCA CEMENT,
. 4

|
!i 93 _,

WTER9ELCED NTH CHERT 10 % 6/2, U 2iT
- fs0WSH CRAY, CON 3M04 RACitHE, NERY

, f{L
24 3

-

MARO j ~
| x

l 5 g
25 - ?S iR 4/0,D"K ORAY VIER 2*0' NO E 25 -,

_ |
' 28 0 $$ _..t

,

- Noi [E -

dS. 0,,, TQ __

7
p ;d

_

;

_ NO :}
30 0 4

30 - scoy ssA1 t3 y a/o, day cARx caAy, ;Asay ssAu_ _ e g 30 -
_ OSSLE, HARD, 70% SANO, WRY ANE CRAIN,

'

gg gg _

_
- no,

_

-
.

9

.. _._ ut _

" ~

+ 34 0
~

. . - la

35 --

j
35 -

e m com,s - 3-u. vf wAm 14.u (m.c c, ."*

sob NAME/NUMBERSEQ' UOYAH(~90067QQ Sf ANO ARD PD.ETR AflCN TETI { (A8 RATORY TI$f LOCAfl0N _~
, , -,,umo s- u + em-n, v>,m na gog,no nuug7g (yg_4 g gy_4,)

H
_ w A ftA T ABL.E (2 6 HotM 5)

'

gg y Aig'g
DATE DRILLED

I ORILUN^ METH00 HSA 4 AA ROIM Y

i ROBERTS /SCHORNICK vR uE0 oY o w oa
& ASSOCI ATES, INC. : M CED BY _ WU8

C

.

W"oy,"gifA gfig, 'T3
ECKED BY. BJ5

"m a m,,=1 wAm er _ _ x .a., cc 1 -

_ _ _ - _ _ _ _ _ _ - _ _ _ _ _ _ - _ _ _ _ - _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - _ - _ _ _ _
. . .
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BORING L RECORD
' z ** 8* 8^8 SAMPLE REMARKSGEDLOG. DEPTH - UTHOLOGIC DESCRIPTION - a$U@T'

- e sunny reu a it
i

(FEET)- 5 g- S y
. jr . i. < o in 34 ,. ,,

$$ $ (Ti b h 8* *****
* * O b soni.0,0._eruC.M .A 2 o e< 4-

- d T 2 J- W to An _ L peuZ
" OCROUNO SURfA0f; 560.30 -o

0- SMOT StALI: A3 PREVOUS iA@f SHAUs -
'.;.' h*J -

102 $AND ATTER ~35.0' ; ' , '-
nc R0 -

-

-- f.0. R0' -

-_ _.

40 - - N0ft,; ND: NO SAMPLE QUICIED FOR 40 -
-

o w m Al. ras
-

- -

_

_.
_

-
_ ,

45 - - -" 45 -,

-

'

--
_

--
_.

-
!

l50 - 50 -
-

. i.
-

;
-

1 i
_ j,

.,

- -

|_

- . I _

| !t' '55 - +-t- 55 -
|i-

,
. . _ .

!- I !

: ;
-

_ |
~, ~

_

.-
, _

1 '
i 60 - -60 - !

|
:-

: _

' -
-

<

-_
_

- _

-65 - 65--
_

_

-
-

-
-

-
..

'70 70
1- i"-~"I

'-

JOB NAME/ NUMBER 6E_QUOYAHJ 90067

---

( csa : cut contuuous aucta stupun -
-- warta tasa (nue or eenwc)1 <

-!

n ... mm4= un - t'""^'"""''"" BlI-5-. & BH-5Ai i u.asam 3-u + =m><= cre um na
Bomsc nuuaEa (AfW-4 & AfW--4A)-

-

L ==- ..rtarouo+ as); ofuf,0 , ,0f33o
. OATE ORILIED

.

CRILUNG METHOD HSA & AIR ROTARY

ROBERTS /SCHORNICK- oRuza er eusen
& ASS 0CIATES, INC. .Loccto ey e
""Tr"$"'w?nco"mW^"" ' CHECKED BY BJs

C0

'" "T8hId*m'es #II DRAWN OY: ___ w P ACT _. 1. Of 7
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-

BORING RECORD
. .

* = *A$ SAMPLE REMARKS
OLOG- DEPTH UNOLOGIC DESCRIPT10N 5 a vty re. x .uL --

NR ag g
- UTED R5 a ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' a > .--

g@m y [5 $ h ow RtAciNc;

g E . u _ ,,.e a g -

5 5 E B e $ **-,"_R""; LROUND SURF ACE: 56210 0
00 si NO Ptus., 30 n 4/3, p0,N_om Ot t 00 oa n,

_ BR0eH, $UGHilY MOI 5T, $0fI, K4bXXNI,0V$, gg
t5- CRA31RppA_CMf5 . , _ _ _ . _-. g

_

- STY QAY. 2.$ Yk 4/53_0TRlD MMT[0, U1
\| \

g -

RIO Ar'D C iAY, itW PLAif, SLKMY W0tSi,
- SOff 10 TEW, GRAVEL HKW 6.4 7.$', ADRthi \ h -

,

LOO BOUND ARY, 70% C1 AY, 301 El I "

- tk -

l a $3_3_ 7 .__7
- \ oo j -

00- GRAVI.lLY SANOY SILTTf575,3~RN94 WL
~

T
-- -

l

-- 76
wueDa0% uumRCD, LOW PLAST., CRAWL, 50% SIL1, 20% CLAY,/g ~-

;o-

-
- ,

_u.. e
_

SHAti: 10 Yk $/671TLLOWJt BROW, Mt?LY_ -
NR _

v

Nf.ATHOi10 AND TRACTURLD, QAY LAERS AI ~-

YELLOW W 5
- -' --- -

''"" " D '"U"'* 1 ') -10 - '#'OT1 TID 2.''Y 7/0, U' CHI CRAY
__

T 40
- OUDAliON 04 BCD0tNG FtAN(3 2.5 V 4/2,

_,
cg -

DAM CPAY'31 BR0wN g
124 -

__
- ~

$ HALL: 2.5 Y 4/4, OUW BH0aN ArtD 2.5 Y 3/0, 5HAd 5
WRY DARK (AAY,000Afl0N AL(NQ 6(DONG _ ,_ gg ..,_

PLAN ($ OUC 10 CROUN0wATLR WOWutNT,
-- 14 0

_ IRACMfD, WRY THIN RAY LIMX, GRAY ANO
~~ Nk

BR0wM5H YELLOW
- 15 0 g$ _13 _

-_ E 00 06 ,$ g

16.0 - NN
~

SANO$iONL: 2.5 Y 370, btRY D ark CR AY, $ANDSIONE

.,_ HICHLY CTWENTED, WRY f)NE CHANCO, WRY / _

1hiNLY BEDO(010 WA$!M r

_ _

- | -

-- 20 -20 se0v shad. eY twrCR4N sANc. io n 4c1 sHAu_, _ 7T-- --
Stud

'- |5/3, BROM SUOnJY WOST, 40% SMO, 60%.

- MCRf A$1NG SAhD Wik OEPTH,10% SANO, ~- hi -

90,% CHAM,101k 3/I, WRY C AM GR AY --

.. . 24 0

]
SANDSIONE: WRY lhf, CRMN, 2.$ Y 3/0, SANDSTONE

2
. grg . WRY DARK CRAY, WRY HMO SRJCA CfklNT, _,

ND f
> 3_

10 YR 3/) AFTER 27.0', WRY DARK CRAY,
- WIN 0R ANC.101R 6/3, pad BROM CHERT g .

_ __ 10 $& -

_ se0Y sH4a: WkYfwECRuNsANO,Ic1 *01 9uu.a ._ ~$ _

3 "'27 3 28 0

$AND, to 1R 3/1, WRY DARK CRAY
_ 4 NO dgg

~ FRACTURE AT 29.0-30.0' 'T $ NC

- 10 /90- 30 -
-

- ---
30.0

g 30 -
30.g- ~ . . - e _

-[ 3 ~
$ANDSTWO WAY iht CRAIN SANO, 7.5 YR SAho$ TONE 401L NO NO SAM *LI COLLIClit

3_ 3/0, WRY Om CRAY, SUCA CturNT, WRY r' 0R 0%W MALYSIS -

, HARD 7 NC
, _ 33. 0 _

WOY SHAD: WRY TWE CRMN SMD,10% MLSHAi - 0 N

| @' _ 34 0

My0. 7.5 in 3/pdRY DARK CRAY /
,,,

- 35 i l 34 0' 35 -
| cut emw.uon Auca suewt - f wArta rAsu (w or om c)-

JOB NAME/ NUMBER Q 7 % pQQg]i ca n== ,ocune,. nn L too.uY nn LxA,"

| BH- & BH-6A
BORiNo NUMBER [M-8 & M-8A)1 i u,.om .to - + r=== mm n.)

*
T DE DRM 9/N/90 610/6/90

DRILUNG METH']O HSA 4 AR RCfARY

ROBERTS /SCHORNICK omuro er es a e0a,

& ASSOCf ATES, INC. Loccto ey Jue

EN#%"I,?,$$^NM CHECKID eY BJS

"C"TpMQf,5 DRAnN BY: $Ap pag i or. t

-
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BORING RECORD
m **. *** SAMPLE PEM ARKS

affg0 LOG, DEPTH UTHOLOGIC DESCRIPT10N s;ne m x,,11,g
(FEET) 5g a i< < i to u $4 o a g 3 ,,,,

$h y $ h om at e e

m O kC V) g j scru 0.0 Peu

5$ 5 a B e S *"~
(ROUNO StwA1 SA) 90 0

0-0 sn.i. s in 4/3, ettmn eRoe OL i 1.1go
_ .._1 11 -

"_ 'EiAEi6 Y 578',ftu W isE W WR1 SHALI C
,

~

HG4LY ttATHERLD, FRACTURCD, CLAVtY LIN'lS, - . .

_ OxtDAll0N 70NCS ALONC MDDING PLAWS, ... . -

COLCelD 10 YR J/1, WRT CARK (AAY
_

9 /26 /90
~ ' ~

. _

-- 5-
__ 2 20- 6 5-r? s 0'

g
-

._, 0.0
.

-

_
~ ~ 7.0 $ _

- 3 bz- - - 0.0 -

-

p
_ ..it e

SHALL in Yk 3/1, WV DARK CRAY AMD 10 SMALI _
~ --~~

10 0 'N
'' 40 '

.

10 -10 - in s/s, Ytu0w24 saomi, inirRetDotD,
_ _ s to g

_ (RACTURED, TRACC SAND e _

10/11/90 [_ E0 {
SANOSf 0Nt; 10 YR 6/3, P Alf 6RO*, HARD 10 SANDS 10NE

'

' NS
SCri 70NES. IINE TO MEE.flNC GRAIN, RND(0

ND
- OtJART2 SAND, SATURAi[D, WNOR 1RON 0110C ,,

CON':R(110NS g$ g
15 - 15 -

3

_ No -

*
17.0 _

.

_ Nw

19 0

NO *
20 - ---

4 ; 20 -

[ -e-

m 3g __
,

>

f;f -- m
24 C t tg

__

b en
_

4b;y 25 -
ND25 sHAtt; io in 3/i, anY DAr<x cr$Ay, wRv snAa -_

.?.61_ SAN 0Y, HARD TO WRY HARD Sori A, BOT 10u,
-

? Wg
_

SATURAT[D, UM0hiit STAIN 0 ANO fe2 30
.. N0DULES LOCALLY

~-

un g 3., _

28.0
8

NO -2W SANOSTONE: 2.5 YR 4[0, uRY DARx CRAY, SANDSTONE

30 - wT, sY m cm WARR M, )g_
30 -

SAfURATED ,

_

N0fL NO NO SAMPLI COLLIcitt 32.0
M'0 _ _ SHALL 7.51R 2 AA BLA(1, SOfi, its9J., SHAtt FCH Oui ANAll35 NS

_ THW BEDOCD. MTROJCROUS, ORY TO SUCHT!,Y I ND ___

34.0 -
~

f.0. 344
35 35 -

. w mtemmucu,Aue, - =. .A.14.a x or c3

JOB NAME/NUMBERSEQUOYAH\ 90067cg) sim. -,m. mi t u..em ur m. Yif-7 & BH-7A
, , u-~m ums + em ws,w,m m

gog,no nuu97g (gy_g_,, gg_g,y__
wattn Taas (24 navns)_

DAiE C,RILLIO 9/26/40 4 to/11/w

DR!tlJNG METH00 HSA & AA ROTARY

ROBERTS /SCHORNICK OR,uxo er e , a e0et

& ASSOCf ATES, INC. LOGCED BY wi

mgT,AL ggie CHECKED BY B f5 jp

)"$M*pTpIM ORAWN DY; SAR pact 1 or 1

-__-__ _ _ _ - - - -
~
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BORING RECORD-
om ss os SAMPLE REMARKSGEOLOG. DEPTH UTHOLOGiC DESCRIPTION - !8

.,

o say ee x it

h. O,(FEET) y. 1 o n to o i4 au_ 3 ,, ,,

gh - () J o w RtADwo:

g b som 0 L ,eeu(f g g $ %

-- - Bd 5 E E e $ * 8L ""
GR002 %RFACC; 56130 0

0 ctAYtv sANoY sli- to n 3/2. et om et _t_ 19 as at 0~~.

gni GRAMDI BRom. SUGH1tY W0tif,-ROOT Its,
.. Ct 5

-4 NR "
,

CRAv11 At 0.5-5.0', 63% SILT, 20% SAND.s

GRMiE~Efir CLAL $0ri, M3Sf,~~itIl
, Q, -\t5% CLAY ' *_

_

-- 7f, to YR 5/4, YD10#94 BROW (5.0-5.81 . hk *-

5 in 5/e, wuousn arD (5e-53). 5 * ED
5/6, Ytttow';H RfD (s 3-7.7'), to n 3/2. 12-- ~

b-j WRY DMX CRAMSH BROW (7.I 8.5151R
.

~. 50 6
1 5- -l/8, Rt3391 YttLOW (140-10.8), CRADAtim g

3 4o gy 5 -
.9/28/to

"-
(0M SOUNDARY (1.5' BODN0dV) $0% CLAY, )
30% cRAvtt. tot sitt gg Af _.i $e

,g,7.1 to
,~-

'

1 -

. _ .. oo S. --

- "_ y _

10 "- . ( . So - 10 -
sHAtt. 2.5 VT/4, ucn1 ouw 6 Rom. WitR- SHAtt

~ go ._
BCDO(0 EfM 2.5 Y 3/0, WRY DAAK CRAY,

^~~HIGHLY FRACTURED, t(ATHERCD -@- -7
- -- c.c -j

}
~

8
~

-
14 0

~~

0.0 r 33.o15 -
_ ~7 .r. 15 -

_

-
- 0.0 -

N'0 ~ MCSD4L WR1 HAO, WRT flNC-C6A!N SANOSlQN( W
18.018.3 ._ ._

$ANUY 1 ,i _
SAST SHAtl: WRY FM CRAIN SAND,1,5 Y ~~-

_ 5/4. 37. SACStDN(, HARD SHAlt ! g- -g

20 - t- t 20 -
-.tj /5/90 ~ !ND ~~~

- -W 22f .._ t - i 22 0
~~S-f 219 ~~

"$nAd O m {/1, OAAA CRAY, HAC, R$$itt SHAtt - | "3 l
' ~

.. a __ - - | ,@ { h --

24.0 y __ ~_ g-__

' E > 125 -2r., - - -

~.. No

f M ~~
5- -

SANOSidPN3ippggyg gy ggg cg,33,101R 3/1, itRY _.[ 26 0,.

- DARX GtAY \tRY HARD, StuCA CDiENT, utNCit 5 .y6
_

AN0lAAR CH(RT, 7.51R 6/4 g3 oX__ -

g6 _
to_

6

- SANOT SHAlf.: A51R 3/0, WRMP'ii~CRAY, $4ppy - ' 30.0
GY fM GRAIN SMO. HARD gn4tg . -

,
7

- - ,e_ -

-
~

4011: NO: NO SAMPt! CollGTID NS
~

>

'' @ 0W M4WS

^ 34 0 i| 7
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stp4 MARY OF SLUG TC$1 DATA
....................... ................ .. ............ ........ ................... . .......... ..........

$ HALLOW WELLS

.

WELL Lw TOP OF 801 TOM OF Le COEFFICithi

WLLL 8 TEST TYPE W.L.(0 L.) T.D.(G.L.) WTR COLMN SCRCEN SCR[[N SCR LfWGTH C

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

1 SLUG 5.31 17.23 11.93 7.08 16.60 9.52 2.1

2 SLUG 5.59 14.50 8.91 4.36 13.82 9.46 2.0

5 SLUG 0.80 10.90 10.10 3.69 10.74 7.D$ 1.8

6 SLUG 8.13 14.95 6.82 4.96 14.44 9.48 2.1

8 SLUG 7.52 17.39 9.87 7.55 17.05 9.50 2.1

11 $ LUG 4.87 18.81 13.94 8.83 18.31 9.48 2.1

12 SLUG (2) 8.90 19.15 10.25 9.02 18.50 9.48 2.1

13 $ LUG 10.39 20.88 10.49 10.73 20.25 9.52 2.1

14 SLUG (2) 4.70 14.03 9.33 4.05 13.55 9.50 2.1

15 SLUG 8.25 12.14 3.89 4.48 11.98 7.50 1.8

16 $lVG (1) 8.03 16.68 8.65 6.50 15.98 9.48 2.1

16 SLUG (2) 8.03 16.68 8.65 6.50 15.98 9.48 2.1

17 ELUG (1) 6.67 16.39 9.72 6.21 15.69 9.48 2.1

17 SLUG (2) 6.67 16.39 9.72 6.21 15.69 9.48 2.1

18 SLUG 5.81 19.40 13.59 9.25 18.70 9.45 2.1

19 SLUG (1) 4.55 20.93 16.38 10.75 20.23 9.48 2.1

19 SLUG (2) 4.48 20.93 16.45 10.75 20.23 9.48 2.1

30 SLUG 1.84 6.80 4.96 2.85 5.97 3.12 1.3

DEEP WELLS

WELL LW TOP OF BOTTOM OF Le corFFICIEW1

WELL # TEST TYPE W.L . (G.L . ) T.D.(C.L.) WTR COLMN SCRE(W $CR[[W SCR LEWCTH C

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

2A FALL 6.09 31.28 25.19 18.13 30.53 12.40 2.5

2A RI$E 6.09 31.28 25.19 18.13 30.53 12.40 2.5

3A FALL 6.11 34.00 27.89 16.80 33.90 17.10 2.9

3A RISE 6.11 34.00 27.89 16.80 33.90 '7.10 2.9.

4A FALL 4.68 31.60 26.92 17.39 31.42 14.03 2.6

4A RISE 4.68 31.60 26.92 17.39 31.42 14.03 2.6

$A FALL 5.41 32.10 26.69 16.79 31.60 14.81 2.7

5A RISE 5.41 32.10 26.69 16.79 31.60 14.81 2.7

6A FALL 8.68 35.00 26.32 20.28 34.84 14.56 2.7

6A RISE 8.68 35.00 26.37 20.28 34.84 14.56 2.7

BA FALL 6.79 31.00 24.21 19.10 30.50 11.40 2.3

8A ' RI$E 6.79 31.00 24.21 19.10 30. *,0 11.40 2.3

9A FALL 7.24 31.80 24.56 20.30 31.63 11.33 2.3

9A RISE 7.24 31.80 24.56 20.30 31.63 11.33 2.3

f 10A FALL 7.19 35.00 27.81 21.19 34.50 13.31 2.5

10A RISE 7.19 35.00 27.81 21.19 34.50 13.31 2.5

11A RISE 10.44 37.00 26.56 21.47 36.23 14.76 2.7

| 12A FALL 9.39 38.00 28.61 22.75 37.17 14.42 1.8

12A RISE 9.39 38.00 28.61 22.75 37.17 14.4P 1.8

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

(
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I$tmARY Of SLUG titt DATA

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

DEEP WELL$ CONilWUED
.....................

WILL Lw TOP Of B0fiOM Of Le CoffFICitWI

WELL # itti TYPE W.L.(G.L.) 1.0.(C.L.) WTR COLNW SCREEN $CREEN SCR LtWGTH C

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

13A iALL 9.99 30.90 20.91 23.40 30.74 7.34 1.8

14A FALL 7.30 32.29 24.99 22.08 31.54 9.46 2.0

14A Ritt 7.30 32.29 24.99 22.08 31.54 9.46 2.0

17A FALL 7.27 31.90 24.63 21.65 31.12 9.47 2.1

17A RI$t (1) 7.27 31.90 24.63 21.65 31.12 9.47 2.1

17A FALL (2) 7. 75 31.90 24.63 21.65 31.12 9.47 2.1

20A FALL 6.65 33.00 26.35 19.80 32.50 12.70 2.4

20A RISE 6.65 33.00 26.35 19.80 32.50 12.70 2.4

21A FALL 7.35 33.30 25.95 16.50 32.80 14.30 2.6

21A RISE 7.35 33.30 25.95 18.50 32.80 14.30 2.6
*2A FALL 9.03 34.00 24.97 20.00 33.98 13.98 2.6t

22A R!st 9.03 34.00 24.97 20.00 33.98 13.98 2.6

24A FALL 11.69 35.34 23.65 21.20 35.00 13.80 2.6

28A FALL 9.17 31.40 22.23 22.00 31.40 9.40 2.0

30A Ritt (1) 0.00 18.50 18.50 10.40 18.34 7.94 1.9

30A RISE (2) 0.00 18.50 18.50 10.40 18.34 7.94 1.9

31A-- RIst 0.99 27.00 27.99 14.33 26.50 12.17 2.4

37A Ritt 1.29 26.50 27.79 12.10 26.40 14.30 2.6
................................................................................................................

t

{
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SHALLOW SHALE WELLS
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|

HYDRAULIC CONDUCilVlif ANALYll$
$ LUG fill

|
............................ ....

Kw!10RlWG WILL NUMistRt MW 1

PROJECT hAMt/WUMDLRt $t0VOYAH FUtt$ CORPORA 110N / 90067.02

till ifPt s FALLlW3 HEAD

$1AllC WAftR Livil (C.L.): 5,31 F1

WILL TOTAL DLPTH (C.L.): 17.23 Fi

0.307 FT rw s P ADI AL DitTANCE BETWitW WELL CluttR AND UNDISTURBtD AoulFER
0.0833 FT * rc = RADIUS OF CA$lh0/SCRitW OF WELL VHERC kl$t OR F ALL OF WAf tR

LEVit il MEASURED ( A$$UMts RI$t/ FALL WITHlW CA$tD IkitRVAL)
11.92 FT * LW * DEPfH OF WELL CELOW $TAitC mAf tR LEVEL
11.92 F i e si e SATURAftD THICKWtst of ADulitt
9.52 Fi e le * Nt!GHT OF P:RFORAf tD, SCREtWID, OR CTHERWit.t OPEW SECil0N OF WILL

THRDUCH WHICH CROUND WATER EN!LR$

1.35 Fi = yo * y Af flMt ZERO
1.21 F1 = yt = y AT 11Mt t
34.0 t a itMt stWCf yo (MlWVits)

2.1 C a OlMEN$10NLt$$ C0tFFICitW? DIRivtD FROM Le/rw CRAPH

1

$0LVlMG FORs in Re/rw a - * =* * *- *- -- . * * * *

1.1 C

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

In (Lw/rw) Le/rw

1

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

1.1 2.1
........................... , .................

in ( 11.92 / 0.307 ) 9.52 / 0.307

1

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

1.1 2.1
........... ............... + .................

3.66 31.01

= 2.71
massa

2

{ rc in(Re/rw) 1 yo

inSOLVING FORT K * * - - .-

2 Le t yt

2

0.0833 ( 2.71 ) 1 1.35
In - --. ......................... . ..

(2) 9.52 34 1.205

0.01884
0,029 ( o,1 >. ................

19.04

3.31t 06 FT/Mik=

sassessessassessansens
2

s 0.04 CAL / DAY /F110VIVAltWT K VAlut $
0.D0 FT/ DAY

1.68t 06 CM/SEC
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HYDRAUllt CONDUCilVliY AkAlf$ll
$ LUG TEST

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

HOWL 10RlWG WELL NUMGER: MW 2 '

PROJECT KAME / NUMBER: SEQUOYAH FUELS CORPORAflDN / 90067.02

TEST TYPE: lALLlWG NE AD

$1411C WATER LEVEL (C.L.): 5.59 FT

WELL 101AL DEPTH (G.L.): 14.50 FT

0.307 F1 e rw = RADI AL DitT ANCE BETWEEN VELL CENTER AND UNDI$1DRBE0 AQUlFER

0.0833 FT = rc = RADIUS OF CAllWG/ SCREEN OF WELL WHERE RISE OR F ALL OF WATER
LEVEL 15 MEA $URED (USE EQUIVALENT re BELOW SCREEN)

8.91 Fi Lu e DEPTH OF VELL BELOW $1ATIC WATER LEVEL
8.91 F1 = M e SATURATED THICKNESS OF ADUlFER

9.46 FT = Le = HEICHT OF PERFORATED, SCREENED, OR OTHERWISE OPEN $ECTION OF VELL

THROUGH VHICH CROUND WATER ENTER $

0.3992 FT = yo = y Ai flME 2ERO
0.32 FT e yt a y AT TIME t

*

26.0 t e ilME $1NCE yo (MINUTES)
2.0 C = DIMEN$1DNLESS CDEFFICIENT DERIVED FROM Le/rw GRAPH

;

2 2 0.5

CALCULAflWG FDR rt s ((1 . n) rc + (n) rw I

toulVALENT rc 2 2 0.5
0.3 ) (0.0833 ) + 0.3 ( 0.307 ) 1(( 1= .

= 0.18
assam

1

$0LVING FOR: in Re/rw a .................................................
1.1 C

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

In (tw/rw) Le/rw
1

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

1.1 2

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

in ( 8.91 / 0.307 ) 9.46 / 0.307
1

e .................................................

1.1 2

........................... , .................

3.37 30.81
4

2.55=

assas

2

rc in(Re/rw) 1 yo

In ..-....
$0LVlWG FOR: K a ...... .............. ... -....

2 Le t yt

\
c

0.182022 ( 2.55 ) 1 0.3992
in ...*.-. ......................... ...

' (2) 9.46 26 0.32

0.08463
0,038 ( 0.2 3. ................

18.92
= 3.80E.05 FT/ MIN

sass......assasssammans

0.41 CAL / DAY /F1EQUIVALENT K VALUES =

0.05 FT/ DAY

1.93E.05 CM/$EC'

.. .-- - _ _ _ _ - _ - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ - .
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HYDRAULIC CONDUCilVlff AN Alf $lt
)

$ LUG TEST
...................... ..........

M3N110 RING WELL NUMBER: MJ 5

PROJECT NAME/WUMBER: $EQUOYAH FUELS CORPORAfl0N / 90067.02

TEST TYPE: FALLING HEAD

STA11C WATER LEVEL (G.L.): 0.80 FT

WELL TOTAL DEPTH (G.L.): 10.90 ft

f t a rw e RADI AL Dis 1 ANCE BETWEEN WELL CENTER AND UNDISTURBED A3UlfER0.307
FT = rc = RADIUS of CA$1NG/ SCREEN OF WELL WHERE RI$[ OR Fall 0F WATER0.0533

LEVEL lt MEASURED ( AtSUMES RISE /F ALL Wif MIN CA$tD INTERVAL)
10.1 fi e tw e DEPTH OF WELL BELOW $1 ATIC WATER LEVEL

10.1 ff=H e SATURATED THICKNE$$ OF AQUllER
FT e Le e HEIGHT OF PERFORATED, SCREENED, OR 01HERWISE OPEN SEC110N OF WELL7.05

THRDUCH WHICH GROUND WATER ENTER $
i

1.134 fi e yo e y AT ?!NE ZERO
0.04 FT e yt = y At TIME t

|
140.0 t 5 11ME $1NCE yo (MINVIE$)

1.6 C = DIMEN$10NLE$$ COEFFICIENT DERIVED FROM Le/rw CRAPH

1

* *
* *

$0LYlNG FOR: in Re/rw a
1.1 C

........................... + .................
In (Lw/rw) Le/rw

1

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

1.1 1.8
............... ........... , .................

Ln ( 10.1 / 0.307 ) 7.05 / 0.307

1

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

1.1 1.8
........................... , .................

3.49 22.96

i

e 2.54
.....

2

rc |n(Re/rw) 1 yo

(n -

$0LVING FOR: K = . ..... - -

2 Le t yt

2

t 0.0833 ( 2.54 ) 1 1.134
(n * *-..... .........................

(2) 7.05 140 0.04

0.01764
................ o,007 ( 3,3 }.

14.10

2.99E 05 FT/ MIN=

sensesssssssssssssssses
2

0.32 CAL / DAY /F1EQUlVALENT K VALUES *

0.04 FT/ DAY

1.52E 05 CM/$EC

. _ _ . _ _ _ __ _
_ _ .._ _ .-. ,.
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MW-5 FALLING HEAD TEST
10. gggigi,, igigggigi gigigi;;i giggigggi gg,gi,;;
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i HYDR AUL IC CONDUCllViti AAAtttl$j
$LVQ ft&T

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

M3NITDRlWG WELL WVMEIR: MJ B

PkDJECT NAME/NUMDIRt $tDuoyAH fUtL$ CORPDh1|(* / 90067.02

fili TYPts FALLING HEAD

$f Allt WAf tk LIVIL (C.L.): 7.52 fi

VLLL TOT AL DEPTH (G.L.): 17.39 ft

0.301 IT * rw = R ADI AL DlliANCE BtTWitW BELL CENTL~d AND UNDilfuRBID AOUlf tR
0.0833 fi e rc e RADIU$ of CA$1NG/sttttN Of bEtt VHitt kl$t ce P ALL Of WAf tR

LEVEL 18 MIA$URED (U$t (DVIVALINT rc BELDW $CRttN)

9.87 f f = tw e DEPTH Of WELL btLOW $TATIC WAf tR Livil I

9.87 FT * N e $ATURAftD INICKNt$$ Of ADVlftR
9.50 F1 * Le e Nt|CNT Of I'IRf DRAf t0, $CRt[NED, OR OTHLRWilt OPEN $ttil0N of VELL

THRDUGH VHICH CROUND WATER INTIt$

1.169 ff = yo a y AT TIME ZERO
0.90 FT * yt = y At flMt t

110.0 t * TIMt $1NCE yo (MINVit$)
2.1 C e plMtWilDNtt$$ CottflCitW1 DERIVID f ROM te/rw LRAPH

<

2 2 0.5
fCALCULATING FOR rc e ((1 n) tc + (n) rw ]

LOUIVAltNT ret 2 2 0.5
0.3 ) (0.0833 ) + 0.3 ( 0.307 ) )e (( 1 *

e 0.18
.....

1

*******************+++***************************$0LVING FDRt Ln Re/rw a
1.1 C

........................... + .................

tn (Lw/rw) Le/rw
1

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

1.1 2.1
..................z........ + ............ ....

ln ( 9.87 / 0.307 ) 9.5 / 0.307
1

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

1.1 2.1
........................... . .................

3.47 30.94

2.60=

.....

2

rc Ln(Re/rw) 1 yo
ln *..+=+*

$0LViW(. 6 06 A e **** ..........***.**..*. * ..

2 Le t yt

2

0.162022 ( 2.60 ) 1 1.169
[ in ........ .........,............... .....
| (2) 9.50 110 0.9

0.06610
. ............... 0.009 ( 0.3 )

19.00
1.0BE 05 FT/ MINm

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

0.12 CAL /DAT/ft(QUIVALENT K VALUt$ .

0.02 ff/ DAY

5.47t 06 CM/$tt

(

.- - - - . - . . . . , - . - , - - , - - _ , , . - ,-
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efDRAJLIC CCWDUCilVil f ANALY$l$
.

ELUG fili
-

t

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

|
M3WifDRlWG WELL WJHLER: Ms 11

]PROJECT hAMf/NJHGER: $t0 Jot AH Futts CORPORAllDN / 90067.02

lt$i TYPts FALLlhG HE AD
-

$fAfit VAft$ Livil (C.L.): 4.87 ft '

'64LL 101AL DFPTH (C.L.): 18.81 fi

O.307 fi e tw e RADI AL D!$1 ANCE BifWttk 44LL CtWitt AND UNDistuRBtD AoulflR
0.0h* 3 FT e te e RADiv$ OF CallWC/$CRttW OF vtLL WHERE RI$t OR FALL OF WAftR

LEVil l$ Mt A5VRID ( A$$JHIS RI$t/f ALL WifMIN C/''D IWitRVAl) I

13.94 Fi e tw e OtPTH OF LTLL BELOW $1AllC WAftR LtVil
13,94 F1 e H e $ATURAf tD THICKWill of ADUlf tR ,

'

9.48 FT * Le o HttLH10F PIRFORAf tD $CRitWED, DR OTHERWitt DPf W $!CilDN Of VLLL

THkDUCH VHICH CR00ND WAllR thitR$

0.5481 fi e yo a y A1 11Mt ZERO
0.01 fi e yt = y A111Mt t
2.8 t a 110C $lktt yo (MINUit$)
2.1 C e DIMik$1DNLil$ COEFlicitWT DERIVED FROM Le/rw CRAPH

1

$0LVING FOR: \n Re/tw e * **** ***** * * > ** *****= ' - * * ** * *

1.1 C

........................... + .................

in (Lu/r>> te/tw

1

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

1.1 2.1
........................... + .................

in ( 13.94 / 0.307 ) 9.48 / 0.307

1

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

1.1 2.1
........................... . ......... .......

3.82 30.B8

e 2.81
.....

2

rc in(Rt/rw) 1 yo

(n *

$0LVlWG FDR: K e . -************ *.- .-

2 Le t yt

2

(.0833 ( 2.81 ) 1 0.5481
tn ....... ......................... ....

(2) 9.48 2.8 0.01'

0.01948
. ............... 0.357 ( 4.0 )

18.96

f
a 1.471 01 f!/MlW

..................s....
}

2

EDV!VAltWT K VALUt$ e 15.82 GAL / DAY /FT

2.12 FT/ DAY

7.I.6t 04 CM/stt
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MW-11 FALLING HEAD TEST
~ kllllllill 111111111 11||11111 lilllilli lililillL
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HfDRAULit CDWDUCilVlif AbALT$ll
SLUG ft$1

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

MON 110 RING 4 ELL NUNDER: MJ-12

PROJtCT kAHt/ NUMBER: $tDUOYAN Futts COPPORAilDN / 93067.02
fili TYPE: FALLlhG NEAD

$1 AllC WAttR LEVEL (G.L.): 8.90 FT

WILL TOTAL DEPTH (C.L.): 19.15 ft

0.307 FT * rw e RADIAL DiliANCE ttfWttk WILL CtNitR AND UNDllivskt0 AoutFtk
0.0833 f t a rc e RADlv$ OF CAllNC/$CRttN OF WILL WHIRE Allt OR FALL OF WAf tR

LEVtl l$ MEASURED (A$$UME$ RI$t/ FALL WifNIN CAllD IkitRVAL)
10.25 F1 e tw e OtPTN OF WELL DELOW $1ATIC WAftR LIVil
10.25 F1 = H e $ATURAttD THlCKWitt 0F ADUlFER
9.68 Fi e Le e HittWT OF PERFORAf t0, $CRttNED, OR CTHtPWilt OPtk $1Cil0N OF WILL

THROUGH WHICH CROUND WAftR INTER $

1.018 F1 * yo = y AT TIME !!RO
0.97 FT * yt a y Af flME t
12.0 t e flMt $1NCE yo (MlNVit$)

2.1 C e DIMIN$10NLt$$ CDtFFlCitWT OtRIVLD FROM Le/rw GRAPH

1 i

SOLVikG FOR: in Re/rw a ***** .............. .**....****....... . * ..-

1.1 C

........................... , .................

In (Lw/rw) tc/rw

1 i

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

1.1 2.1
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .................

in ( 10.25 / 0.307 ) 9.AB / 0.307

1

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

1.1 2.1
........................... + .................

3.51 30 B8

. 2.62
.....

2

rc |n(Re/rw) 1 yo

|nSOLVING FOR: R = ** ** **a** *..***** +. - -. -

2 Le t yt

2

0.0333 ( 2.62 ) 1 1.018
in . ...... ......................... ....

(2) 9.AB 12 0.97i

0.01819
0.0E3 ( 0.0 ). ................

18.96

e 3.B6t 06 FT/Mik
.......................

2

EQUlVALENT K VALUES . 0.04 CAL / DAY /FT

0.01 FT/ DAY

1.96t 06 CM/$tt

{
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HYDRAULIC CONDUCilVlif ANALT$ll
$ LUG fist |

.............. 4.................

MONITORlWG WELL c'NBER: NW 13

PROJECT KAME /WWBER: $t000YAH FUELS CORPORAi!ON / 90067.02

ft$1 TYPts FALLING HEAD

STATIC WAltR LtVtt (G.L.): 10.39 F1

WELL TOTAL DEPTH (G.L.): 20.68 Fi

0.307 F1 e rw = RADI AL Disf ANCE 8tTWitN WELL CLNitR AND UNDilfuRBE0 AQUlFER
0.0833 F1 = re e RADlus OF CASING /SCRttN OF WELL WHERE Rist OR FALL OF WATER

LEVEL is MEASURED (USE EQUlVALENT rc BELOW $CREEN)

10.49 F1 Lw a DEPTH OF WELL BELOW ST ATIC VATER LEVTL

10.49 F1 s H e $ATURAf(D THICKNESS OF AQUlftR
9.52 FT * Le a HEIGHT OF PERFORAf tD, SCREENED, OR OTHiRWI$t OPEN SECTION OF WELL

THROUGH VHICH GROUND WATER ENitR$

1.084 F1 = yo a y AT TIME ZERO
1.06 FT = yt a y AT TIME t
14.0 t = TIME SINCE yo (MINuits)
2.1 C e DIMEN$10NLCSS CDCFFICitNi DERIVED FROM Le/rw CRAPN

2 2 0.5

[(1 * n) rc * (n) rk )CALCULAtlNG FOR rc *
(OUIVAlfWT tc 2 2 0.5

0.3 ) (0.0833 ) + 0.3 ( 0.307 ) )[( 1 -a

= 0.18
asase

1

s0LVING FOR: \n Re/rw * '*=**'='* '** - * ' * ' ' ~ * *- -

1.1 C

........................... , .................

In (Lw/rw) Le/rw
1

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

1.1 2.1
........................... . .................

In ( 10.49 / 0.307 ) 9.52 / 0.307
1

i . ................... .............................

1.1 2.1
........................... + .................

3.53 31.01

2.64=

.....

f
2

rc (n(Re/rw) 1 yo
l |n .......

SOLVING FOR: K = ***** .. -.. ...... ....

2 Le t yt

2

0.182022 ( 2.64 ) 1 1.084
/ ln -*. ......................... .....
{ (2) 9.52 14 1.059

0.08737
. ............... 0,07) ( o,o )

19.04
= 7.65E+D6 FT/MlW

38836853333333385333333

0.08 CAL / DAY /FTEQUIVALENT K VALUES =

0.01 FT/ DAY

3.89E D6 CM/SEC
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MW-13 F ALLING HE AD TEST
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HYDRAULIC CONDUCilVlif AkAlills
$ LUG TEST

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

MON 11DRiaG LELL NUMBER: MJ 14

PROJECT WAME/WUMBER: $f 0VOYAH FUELS CORPORATION / 90067.02

ftST TYPts FALLlWG HE AD

$1A11C WAftk LEVil (G.L.): 4.70 Fi

WELL TOTAL DEPTH (C.L.): 14.03 FT

0.307 F1 e tw = RADIAL Ol$1ANCE BETWttN WILL CtNTER AND UNDistuR$tD ADUlFER
0.0833 F1 e rc e RADIU3 OF CA$ING/$CREEN OF WELL WHERE Ri$E OR FALL OF WATER

LEVEL l$ MEASUR[D (U$E EDVIVAltNT rc SELOW $CRitN)

9.33 FT = Lw = OLPTH OF WELL BELOW $1Atlt WAftR LtVEL
9.33 FT = H s $ATURAf t0 THICKNES$ OF AQUlFER

9.50 Fi e Le e HEIGHT OF PERFORATED, $CRitNED, OR OTHERVl$E OPEN Sicil0N OF WELL

THROUGH WHICH GROUND WATER ENTER $

0.8981 FT e yo a y At 11Mt ZERO
0.01 F1 e yt = y AT TIME t
0.8 t = 11MI $1NCE yo (MINUTES)

2.1 C = DIMEN$10NLt$$ COEFFIC! TNT DERIVED FROM Le/rw GRAPH
2 2 0.5

((1 . n) rc + (n) rw 1CALCULA11NG FOR rc =
10UlvALENT rc: 2 2 0,5

0.3 ) (0.0833 ) + 0.3 ( 0.307 ) 1(( 1 -.

= 0.18
.....

1

* * * * * * * * * * * * * * * * * * -

$0LVING FOR: in Re/rw =
1.1 C

........................... + .................

ln (tw/rw) Le/rw
1

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

1.1 2.1
........................... + ................,

in ( 9.33 / 0.307 ) 9.5 / 0.307
1

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

1.1 2.1
........................... . .................

3.41 30.94

s 2.56
.....

2

rc in(Re/rw) 1 yo

in ***** -- **
SOLVING FOR: K = *** **** ** ***

2 Le t yt

2

0.182022 ( 2.56 ) 1 0.8981
tn -

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

(2) 9.50 0.8 0.01

0.08494
............... 1,250 ( 4.5 ).

19.00
2.51E 02 ff/ MIN.

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

270.73 CAL / DAY /FTEDUlVALENT K VALUES =

36.19 FT/ DAY

1.2BE 02 CM/$EC
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|

1

NYDRAULIC CDNDUCilVili AhALY$ll
StVG tt$1

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

HDN110 RING WELL NimDER: Me15
PROJECT bAME/ NUMBER: SEQUOTAN FUtLS C0tPotA110N / 90067.02

1[$i TYPE: FALLING HE AD

$fA1|C WAltk L[Vil (C.L.): 8.25 FT

WELL TOTAL DLPTH (C.L.): 12.14 fi

0.307 f f e tw e RADI AL DitTANCE $tTWttN WILL CtNitR AND UNDi$fVRltD ADUlFER
0.0833 f t a re RADiv$ OF CA$1NG/$CREEN OF WILL WHERI Ritt DR PALL OF WAtta

LIVil ll WEA$URED (V$[ (DJ1VAltNT tt $tLOW $CRtlN)
3.09 f t e Lw e ptPTH OF WELL ttLOW $ tat |C WATER LIVIL

3.89 fi a H = $ATURAft0 THICLWill 0F A3JiftR
?.50 Fi e le e HtlCHT OF PERFORAttD, $CRitNtD, OR 01HERWi$t OPEN $tCT10N OF WELT

THROUGH WHICH GROUND WAftR INitt$
0.3527 F1 e yo a y AT 11Mt ZtRO

0.34 FT e yt = y AT 11Mt t
14.0 t e llME $1NCE yo (MINVit$)
1.8 C e DIMEN$10NLt$$ CDEFFICitN1 DitlVfD FRDN Le/rw CRAPH

2 2 0.5
,

((1 * n) rc = (n) rw 1CALCULA1iwG FDR rc e

10ulVAttNT ret 2 2 0.5
0.3 ) (0.0833 ) = 0.3 ( 0.307 ) )(( 1m *

= 0.18
meses

1

$0LVING FORT in Re/rw e ***''******* '* * * '* **=***'***=*= '** '**=
1.1 C

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

ln (Lw/rw) Le/rw
1

m .................................................

1.1 1.8
........................... + .................

in ( 3.89 / 0.307 ) 7.5 / 0.307
1

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

1.1 1.8
........................... , .................

2.54 24.43
' = 1.97

esass

2

rc in(Re/rw) 1 yo

|n$0LVING FOR: K = *** * *** **** +- ** - *** **

2 Le t yt

2

0.182022 ( 1.97 ) 1 0.3527
In ................................ .....

(2) 7.50 14 0.342

0.06537
............... 0,07) ( n,o 3

15.00
9.59t 06 Ft/ MINa

ensasanassessamess... s

(GUIVAltN1 K VALUt$ . 0.10 CAL / DAY /FT

D.01 FT/ DAY

4.87t 06 CM/$tC

_ _ -- - _ _ . . _ -- ,__ . - _ - , -
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MW-15 FALLING HEAD TEST
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HYDR AUL I C CONDUCi t ylli ANAltllt

StuG 1[$1
............. ...................

MONITORlWG WCLL NtMDt ti MV.16

l'ROJECT NAME/NtMBER: $t0WYAN fUtts CORPOE A110N / 90067.02

liti TYPE: F ALLING HE AD

STATIC WAltR LEVit (G.L.): 6.03 FI

WLLL TOT AL DEPIH (L.L.): 16.68 FT

0.307 F1 = rw = RADI AL D!$1ANCE BtTWttN WELL CENT [R AMD UNDISIURCED AQUlf tR

0.0813 FT v rc . RADlVS OF CAllWG/SCRitN OF WELL WHERE Ri$t (* F ALL OF WATER
Livil It Mt A$VRED (USE 10VIVAltNT tc BILOW SCRitW)

8.65 FT * Lw * DIPIM OF WELL DELOW $1AllC WAllt LEVit
8.65 Fi * H e sATURAf tD THittWit$ OF AQUlFIR
9.48 F1 Le . NilGHT OF PERFORAf tD, ECRitNED, OR OTHERWitt OPEN SIC'104 Of V!Lt

1HROUCH VNICH CROUND WAltR (Nitkl

0.4352 FI = yo * y A1 flHE 2tR0
0.40 F1 = yt = y Ai YlHE t
14.0 t = TIME $1NCE yo (MlWUT E S)

2.1 C = DIMCWs10NLill CDCFFICitNI DtRIVED FROM Le/rw GRAPH
2 2 0.5

((1 . n) rc 4 (n) rw 1CALCULAllNG FOR rc e

(OulVAltNT tc 2 2 0.5
0.3 ) (0.0833 ) + 0.3 ( 0.307 ) )(( 1e .

= 0.18
.....

1

$0LVING FOR: |n Ro/rw a ........................................... .....

1.1 C

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

In (i.w/rw) Le/rw
1

. ......... ........,.......................

1.1 2.1
........................... . ......... .

Ln ( 8.65 / 0.307 ) 9.48 / 0.30r
1

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

1.1 2.1
........................... , .................

3.34 30.B6

a 2.52
.....

2

rc |n(Re/rw) 1 yo

ln$0LVlWG FOR: K e ......................... ..... - .. ..

2 Le t yt

2

0.182022 ( 2.52 ) 1 0.4352
\n .... ......................... ...

(2) 9.4b 14 0.4

0.08335
. ................ o,07) < o,1 3

' 18.96
2.65t 05 FI/Hlh=

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

0.29 CAL / DAY /ftE00lVAltWT K VALUt $ =

0.04 FT/ DAY

1.35t 05 CM/Stc

_ _ _ _ _ _ _ _ _ _ _ _ . . _ - _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ - _ _ _ - _ _ _
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MW-16 FALLING HEAD TEST
1. j igggggi, giggggggi ,,,ggiig, giggigigg giggggggg
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HYDRAullC CONDUCT IVIT Y ANALY$ll
SLUG TEST

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

MONITORING WELL N'JMBER: MW 16 RERUN

PROJECT NAML/ NUMBER: SEQUOYAH FUELS CORPORAll0N / 90067.02

TE$i TYPE: FALLING HEAD

STATIC WATER LEVEL (G.L.): 8.03 FI

WELL TOTAL DEPIH (G.L.):
16,68 FI

0.307 FT = rw = RADIAL DIST ANCE BETWEEN WELL CENTER AND UNDISTURSED AJJIFER
0.0833 F1 * fc a RADIUS OF CA$ING/$CREEN OF WELL WHERE RISE OR FALL OF WATER

LEVEL l$ MEASURED (USE EQUlVALENT tc BELOW SCREEN)

8.65 FT = Lw = DEPTH OF WELL BELOW STATIC WATER LEVEL

8.65 FT = H = SATURATED THICKNES$ OF ADulFER

9.48 FT = Le o HEIGHT OF PERFORATED, SCREENED. OR Of MERWl$E OPEN $ECil0N OF WELL

THROUGH WHICH GROUND WATER ENTERS

0.3703 FT * yo - y AT TIME ZERO
0.33 F1 a yt = y At flHE t
16.0 t * TIME $lNCE yo (MlWUTES)

2.1 C a DIMEN$10NLESS COEFFICIENT DERIVED FROM Lt/rw GRAPH
2 2 0.5

CALCULATING FOR rc * ((1 * n) rc + (n) rw ]
2 2 0.5

EDUlVALENT tc:
0.3 ) (0.0833 ) + 0.3 ( 0.307 ) )= (( 1 .

0.18=

.....

1

................. ". -.... .... ...........
. .

SOLVING FORT |n Re/rw a
1.1 C

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

Ln (tw/rw) Le/rw
1

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

1.1 2.1
........................... + .. ..............

ln ( 8.65 / 0.307 ) 9.48 / 0.307
1

...................................,..............

1.1 2.1

........................... + .................

3.34 30.88

e 2.52
.....

2

rc ln(Re/rw) 1 yo

In ............

SOLVING FOR: K e .........................

2 Le t yt

2

0.182022 ( 2.52 ) 1 0.3703
In ..... ....... .........................

(2) 9.48 16 0.328

0.08335
..... ......... 0.063 ( 0.1 ).

18.96
3.33E.05 FT/MlW=

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

0.36 CAL / DAY /FiEQUIVALENT K VALUES =

0.05 FF/ DAY
,

|
1.69E 05 CM/SEC 1

- - - - _ _ - - _ - _ _ - _ _ _ _ - . - - _ _ . _ _ _ _ _ _ _ -- - - - - _ . . _ _ . _ . __
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HYDRAULIC CONDUCilVITV ANALYSIS'

StuG TEST' |
.................................

- MONiiORIN(e WELL' NUMBER: 'HWa17 I
'

-

PROJECT NAME/ NUMBER: 'SEQUOYAH FUELS CORPORAllON / 90067.02

TEST ffPE: f)LLlWG ' HEAD
-

IL STAllC WATER LEVEL (C.L.): 6.67 FI l

1

- WELL TOTAL DEPTH (G.L.): 16.39 Fi
0.307 FT e tw e RADI AL 'JISTANCE BETWEEN WELL CENTER AND UNDISTURRED AQUlFER

-

-

0.0833 F1 = rc = RADIUS OF CASING / SCREEN OF WELL WHERE RISE OR F ALL OF WATER-
i: ' LEVEL IS MEASURED (USE EQUlVALENT rc BELOW SCREEN)

9.72 Fi situ = DEPIN OF WELL BELOW STATIC WATER LEVEL - t

9.72 FT * H = SATURATED THICKNESS OF AQUlFER

9.48 FT = Le a HEIGHT 0? PERFORATE 0, SCREENED, OR OTHERWISE OPEN SECil0N OF WELL

THROUGH WHICH G8t0VND WATER ENIERS
i0.85 fi e yo a y AT TIME ZERO

0.78 FT = yt a y A1 TIME t
'

18.0 t .s I!NE SINCE yo (MINUTES)
2.1 C = DIMENSIONLESS COEFFICIENT DERIVED FROM Le/rw GRAPH

2 2 0.5 ,.

'
CALCULAtlNG-FOR rc = . ((1. n) rc 4 (n) rw )
EQUIVALENT rc 2 2 0.5

'

0.3 ) (0.0833 ) + 0.3 ( 0.307 ) 1(( 1= .

i

=-0.18
seems

1

, o - SOLVING FOR: ln Re/rw a .................................................

1.1 C ,

+........................... + .................

L |n -(Lw/ru) Le/rw-
.t

p 3

.. ................................................. ;

I
| :. 1.1 =2.1

........................... , .................

-- |In ( * 9.72 / 0.307 - ). -9.48 / 0.307
1

. . ....................... .........................
t.
| 1.1 2.1

*

............................ + .................
[?
' -3.46 30.88

2.59=

38853f-

V y

rc = .tn(Re/rw). 1. yo ..

)Inj' SOLVING FOR: K s ......................... ..... .... .

2 Le t , yt
1.2

0.182022 ( 2.59 ). --1 0.85 -
In ".-. .-. ......................... .....

| .(2) 9.48 18 0.78 ;

0.08575
................ 0.056 .( 0.1 )-.

- 18.96
v.

* 2.16E*05 FT/MlW
85335323S3333333R323323

0.23 CAL / DAY /FIEQUIVALENT K VALUES =

0.03 FT/ DAY

1.10E.05 cM/sEC

,

. '. a -- - . . . + . . , - . , - . . . . . . , - , , , , ~

'
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HYDRAULIC CONDUCI|Vlif ANAltsts'
SLUG TEST

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

. MONITORING WELL NUMBER: MW 17' RERUN-

= PROJECT NAME/WUMBER - - SEQUOYAH FUELS CORPORAtl0N / 90067.02

, . TEST TYPE: FALLING HEAD

STAfic WATER LEVEL (G.L.): 6.67 FT '|
'

WELL TOTAL DEPTH (G.L.) : 16.39 FT--
i

O.307 FT m rw * RADI AL DISTANCE BETWEEN WELL CENTER AND UNDISTURBED AQUlFER |

.0.0833 FT = rc = RADIUS OF CASING / SCREEN OF WELL WHERE RISE OR FALL OF WATER l
!

LEVEL 18 MEASURED (USE EQUIVALENT rc BELOW SCREEN)-

9.72- FT = LW = DEPTH OF WELL BELOW STATIC WATER LEVEL
-9.72 FT * H * SATURATED THICKNESS OF ADUlFER

9.48' FT = Le * HEIGHT-OF PERFORATED, SEREENED, OR OTHERVISE OPEN SECTION OF WELL

THROUGH WHICH CROUND WATER ENTERS

1.184L FT = yo a y AT ilME ZER0
-0.69 ' FT.s yt s y AT TIME t

28.0 - t-- = TIME SINCE yo (MINUTES) ,

2.1 -. C * DIMENSIONLESS COEFFICIENT DERIVED FROM Le/rw CRAPH
2- 2 -0.5

-((1 * n) rc + (n) rw )CALCULATING FOR tc- m -

,

EQUIVALENT rc: 2- 2 _ 0.5

0.3 ) (0.0833-) + 0.3 (: 0.307 ) )(( 1m *

0.18=

.....

1

*************************************************SOLVING FORs. - Ln Re/rw =

1.1 C

........................... + .................

ln (Lw/rw) Le/rw
1-

. . - .................................................

- 1.1 2.1
........................... . .................

-in ( -9.72 / 0.307 ) 9.48 / 0.307
1

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

1.1 2.1
. . . . . . . . . . . . . . . . . . . . . . . . . . . - + .................

3.46 30.88
= 2.59 ~

......

2

rc 'in(Re/rw) '1. yo_

in'*******SOLVING FOR: K :* ***-********************* *****

2 Le t. yt.
2

0.182022 ( 2.59 ) 1 1.164
-(n **. ......................... ....

(2) 9.48 28 0.69

0.08575
................. 0.036 -( 0.5-)

18.96'

8.72E*05 FT/ MIN=

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

0.94 GAL / DAY /FTEQUIVALENT K VALUES =
;

0.13 FT/ DAY

4.43E 05 CM/SEC
[

__ . _ _ .-. - .___ . -_ ~_ .
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HYDRAULIC CONDUCTIVITY ~ ANALYSIS
|

SLUG ~ TEST

.................................
-

.,
.

.i

MONITDRING WELL NUMBER ' MW.18

PROJECT KAME / NUMBER: SEQUOTAH FUELS CORPORAil0N / 90067.02
i

-TEti TYPE:. . FALLING HEAD

STATIC WATER LEVEL (G.L.): 5.81- 'Fi
_i

WELL TOTAL DEPTH (G.L.): 19.40 FT,

[
0.307 1 FT * rw a RADI AL DISTANCE BETWEEN WELL CEWiER AND UNDISTURBED AQUlFER

0.0833 FT = rc = RADIUS OF CASING / SCREEN OF WELL VHERE RISE OR FALL OF WATER
- LEVEL 18 MEASURED '(ASSUMES RISE /F ALL WITHIN CASED INTERVAL)

13.59 F1 = Lw * DEPTH OF WELL BELOW $TAtlC WATER LEVEL.

'13.59 FT = H = SATURATED THICKNESS OF AQUlFER

9.45 FT = Le a HEIGHT OF PERFORATED, SCREENED, OR OTHERVISE OPEN SECil0N OF WELL
:

THROUGH WHICH GROUND WATER ENTERS e

0,8835 FT e yo = y AI . T IME ZERO
0.01 FT e yt = y AT TIME t

I
1.5 = - t ' . = T IME SINCE 7yo (MINUTES)_

2.1 - C 's DIMENSIONLESS COLFFICIENT DERIVED FROM Le/rw GRAPH

1-
. = . . .

- + . . + . . . . * * . . + . . + -

~SOLVINO FOR: iln Re/tw =
1.1 C

........................... + .................

tn (tw/rw) le/rw
I

1

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

1.1 2.1 - '
........................... + ................. -

in ( 13.59 / 0.307 )1 9.45 / 0.307

'

1
q

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

1.1 2.1 .-
........................... ,....... ..,.......

..)
.

3.79 30.78
-1

= . 2.791 <

ass. .,,

2

rc in(Re/tw) 1 yo
-In . . . - ,

SOLVING FDRt K~ e- ......................... *...-

' 2 Le t' : yt

.2

O.0833 (- 2.79 ) 1 0.8835
!'

In . . . -
. ......................... ....

(2)- 9.45 1.5 '0.01-

'0.01936
............... 0.667 ( 4.5 ) '..

18,90r'

[
3.06E 03- FT/ MIN.-

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

f 2
)-

32.96 GAL / DAY /FTL EQUIVALENT K VALUES- =-

4.41 FT/ DAY

1.55E-03 CM/SEC
<-
|

(

r'

, , - ,- . . - - , . , ,--,- . - , , , -- ~ . - - - - - - - - - - . - -
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HYDR AullC CONDUCilVITY AkALIS15
SLUG TEST

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

MONITORING WELL NJH8ER: MW 19

F'ROJECT NAME/ NUMBER: SE000YAN FUELS CORPORAfl0N / 90067.02

TEST TYPE: FALLING HE AD

STAtlC WATER LEVEL (G.L.): 4.55 Fi

WELL TOTAL DEPTH (G.L.): 20.93 FT

0.307 FT = rw = RADI AL DISTANCE BETWEEN WELL CENTER AND UNDISTURBED AQU!FER

0.0833 FT e rc = RADIUS OF CASING / SCREEN OF WELL WHERE RISE DR FALL OF WATER
LEVEL 18 MEASURED (ASSUMES RISE / FALL VITHlk CASED INTERVAL)

16.38 FT e Lw = DEPTH OF WELL BELOW STATIC WATER LEVIL

16.38 FT * H e SATURATED THICKNESS Of AQU!FER
9.48 FT e Le = HEIGHT OF PERFORATED, SCREENED, OR OTHERWISE DPEN SECil0N OF WELL

THROUGH VHICH GROUND WAffP ENilR$

1.213 FT = yo = y AT TIME 2ERO
0.01 FT e yt = y AT TIME t
96.0 t = TIME SINCE yo (MINUTES)

2.1 C = DIMENSIONLESS COEFFICIENT DERIVED FROM Le/rw CRAPH

1

- - --

SOLVING FDR in Re/rw =
1.1 C

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

In (Lw/rw) Le/rw

1

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

1.1 2.1
....................... ... . .................

In ( 16.38 / 0.307 ) 9.48 / 0.307

1

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

1.1 2.1
........................... + .. ..............

3.98 30.88

= 2.90
SSESS

' 2

rc in(Re/rw) 1 yo
in --

SOLVING FOR: K = - - - - - - - - - -

2 Le t yt

2

0.0833 ( 2.90 ) 1 1.213
|n .... ..s .........-.............. ....

(2) 9.48 96 0.01

0.02014
0.010 ( 4.8 ). ................

18.96

a 5,31E 05 FT/ MIN

============== == ....
2

0.57 GAL / DAY //tEQUlVALENT K VALUES =

0.0S Ft/ DAY

2.70E 05 CM/ste
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HTORAULIC CONDUCI!VIIY AN AL YSIS
SLUG TEST -).................................

MONITORING WELL NUM8Ett- MW 19 RERUN

--PROJECT NAME/ NUMBER SEQUOYAH FUELS CORPORAll0N / 90047.02

TEST TYPEt FALLING HEAD

ST ATic WATER LEVEL (G.L.): 4.48 . FT

WELL TOTAL DEPIH (G.L.): 20.93 FT

0.307- ' FT = rw = RADI AL DISTANCE BETWEEN WELL CENTER AND UNDISTURBED AQUlFER
0.0833. - FT = rc = RADIUS OF CASING / SCREEN OF WELL WHERC RISE OR FALL OF WATER

~~

LEVEL IS MEASURED (ASSUMES RISE / FALL WITH!N CASED !NTERVAL)
16.45;- FT = Lw = DEPTH OF WELL BELOW ST ATIC WATER LEVEL

16.45.. Fi = H - a SATURATED THICKNESS OF AQUlFER

9.48 FT .= Le = HEIGHT OF PERFORATED, SCREENED, OR OTHERWISE OPEN SECil0N OF WELL

THROUGH WHICH GROUND WATER ENTERS

-1.1521 Fi = yo = y AT TIME ZERO
0.10 FT = yt = y AT 11ME t
72.6 t. = TIME $1NCE yo! (MINUTES)

2.1 C _ = OlMENSIONLESS COEFFICIENT DERIVED FROM Le/rw GRAPH

1-'-

a * * -*** - - -

SOLVING FOR: '|n Re/rw
1.1 C

........................... + .................

(n (Lw/rw) Le/rw

1

= ........................ .......................

1.1 2.1
........................... + .................

_tn ( 16.45 / 0.307 - ) 9.48 / 0.307

1

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

1.1 2.1
........................... + .................

3.98 30.88

= 2.90'
33333

2

.

.rc in(Re/rw) 1- yo

SOLVING FOR: K -

ln **- +-*

2 Le t .yt -

2

0.0833 ( 2.90 ) 1 1.152'
tn --. ......................... ....

(2) 9.48 73 0.1

-0.02015
.'............... 0.014 ( 2.4 )

18.96

3.58E 05 FT/ MIN=

sas====ssamassssassa.as
2

.

EQUIVALENT K VALUES = 0.39 GAL /DAV/FT

[.
0.05 FT/ DAY

1.82E 05 CM/sECl--

.

.

'l' -m_ _ _ _ _ _ _ _ _ _ __._ _m.____
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HYDRAULIC CONDUCilVliY ANALYSl3
StuG-- Test

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

MONITORING WELL NUMBER: MW 30

PROJECT NAME/ NUMBER:- SEQUOYAH FUELS CORPORATION / 90067.02
I

~

TEST TYPE: ' FALLING HEAD

STATIC WATER LEVEL (C.L.): 1.84 FT

h ' WELL TOTAL DEPTH (G.L.):- 6.80 FT !

0.307 FF e rw a RADI AL. DISTANCE BETWEEN WELL CENTER AND UNDISTURBED AQUlFER

0.0833 FT = rc = RADIUS OF CASING / SCREEN OF WELL WHERE RISE OR FALL OF WATER ,

!

.- LEVEL IS MEASURED (ASSUMES RISE / FALL WITHIN CASED INTERVAL)

4.96 FT = Lw e DEPTH OF WELL BELOW STAllC WATER LEVEL

4.96 Fi = H = SATURATED THICKNESS OF AQUlFER J
'

.3.12 F1 s Le a HEIGHT OF PERFORATED, SCREENED, OR OTHERWISE OPEN SECil0N OF WELL-

THROUGH WHICH GROUND WATER ENTERS

1.154 Fi e yo = y AT TIME ZERO
'1.12 FT = yt = y AT TIME t

170.0 t a TIME SINCE yo. (MINUTES)
1.3 - C = DIMENSIONLESS COEFFICIENT DERIVED FROM Le/rw GRAPH

1

SOLVING FOR:~ (n Re/rw- = .- - ** * + - * * - * -

1.1 C

........................... + .................

ln (Lw/rw) Le/rw !

1

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

['- s
.i - 1.1. - 1.3

........................... + .................

Ln ( 4.96 / 0.307 ) 3.12 / 0.307-

1-

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

- 1.1 1.3,

........................... +. .................

! 2.78 10.16
<

= 1.91
.3...

2
'

rc in(Re/rw) 1 yo

in
| -SOLVING FOR: K = ....... - + - --a* -

| 2 Le t- yt

2

.0.0833 ( 1.91 ) -1 1.154
\nt . ......................... ... ** *

(2) 3.12 170 -1.117

0.01326
....... 0.006' ( 0.0 ). .......

6.24

4.0TE 07 FT/ MIN=

33333333333333333353FAS

2

0.004$ GAL / DAY /FiEculVALENT K VALUES =

0.0006 FT/ DAY

2.07E 07 CF/SEC

. . .. .- . . , . - - --
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SLUG TEST DATA

DEEP SANDSTONE WELLS
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HYDRAULIC CONDUCilllTY ANALY$ls
-SLUG TEli

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

MONiiDRING WELL NUMDER: MW 2A |

. PROJECT NAME/ NUMBER:. SEQUOYAH FUELS CORPORAll0N / 90067.02

TEli TYPE: FALLING HEAD

'STAflC WATER LEVE (G.L.): 6.D9 FT

WELL TOTAL DEPTH (0.L.): 31.?8 FT

0.307 F1 e tw * RADIAL DISTANCE BETWEEN WELL CENTER AND UNDISTURBED AQUlFER
0.0833 F1 = rc e RADIUS OF CA$1NG/$CREEN OF WELL WHERE alSE OR FALL OF WATER

iEVEL .l$ MEASUNED (A$$UMES RISE / FALL' WiiHIN CASED INi[RVAL)

25.19 Fi e Lw e DJPTH OF WELL BELOW $1AilC WATER LEVEL
25.19 FT a H s SA*URATED THICKNESS OF AQUlFER

12. 4 ' . FT * Le * HEIGHT OF PERFORATED, $CREENED, OR OTHERWISE OPEN.SECTION OF WELL

THROUGH WHICH GROUND WATER ENTER $

1.351 Fi e yo a y AT TIME ZERO
0.05 Fi . e yt = y AT T IME t

48 -- t a TIME SINCE fyo (MINUTES)
2.5 C = DIMEN$1DNLES$ COEFFICIENT DERIVED FROM Le/rw GRAPH

1

=* *=+ -******. -**** **** *** + ** * - |SOLVING FOR: .|n Re/rw .e
1.' ) C ;

;........................... + .................

|n (Lw/rw) Le/rw

I

-|e ................................................

1.1 2.5
........................... + .................

Ln ( - 25.19 /. 0.307 ) 12.4 / 0.307

1

e .................................... ...........

1.1 2.5
. ........................... + .................

4.41' 40.39

e'3.21
+essse

2

rc. In(Re/rw) 1 yo

|n-SOLVING FOR: K- e - **.-.. .* - .- .. - ** ** -**

2 Le-.; .

t yt-

I 2

0.0833 ( 3.21 ) 1 1.351~

\n ---a .............-............ ....

(2) 12.40- 48 -0.05
.

0.02228
I. . . . . . . . . . . . . . . 0 . 0 21 - ( 3.3 )s

~ 24.80

6.17E 05 FT/ MIN.

senassanassassanssssses

2

EQUIVALENT K VALUES = 0.66 GAL / DAY /FT

0.09 FT/ DAY

. 3.13E 05 CM/SEC
:

- , .. - , - - -- . .- . -
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HYDRAULIC CONDUCilVITY--ANALYSl$
SLUG TEST

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

MON!10 RING WELL NUMBER: MW 2A

PROJECT NAME/ NUMBER:: SEQUOYAH FUELS CORPORAil0N / 90067.02

-TEST TYPE:- RISING HEAD
STATIC WATER LEVEL (C.L.): 6.09 FT

WELL TOTAL DEPTH (G.L.) - 31.28 F1

0.307 FT = rw = RADIAL DISTANCE BETWEEN WELL CENTER AND UNDISTURBED AQUlFER

0.0833 FT = rc = RADIUS OF CASING / SCREEN OF WELL WHERE RISE OR FALL OF WATER
LEVEL IS MEASURED (ASSUMES tlSE/ FALL WITHlW CASED INTERVAL)

25.19 FT = Lw = DEPTH OF EASE OF WELL BELOW STATIC WATER LEVEL

25.19 ft = H = SATURATED THICKNESS OF AQUlFER
12.4 FT = Le = HEIGHT OF PERFORATED, SCREENED, OR OTHERWISE OPEN SECT!DN OF WELL -

THROUGH WHICH GP.0UND WATER Ek1ERS

1.307- FT = yo = y AT TIME ZERO
0.16 FT = yt = y AT TIME t

86 - t = TIME SINCE yo (MlWUTES)
- 2.5 : C = DIMEN$10NLESS COEFFIC!ENT OfRIVED FROM Le/rw GRAPH

1

SOLVING FOR - In Re/rw = ** - *** **a - ** ****** *** **** -

1.1 -- C

........................... + .................

In (Lw/rw) Le/rw

1

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

-1.1 2.5
........................... + .................

In ( - 25,19 / 0.307 ) 12.4 / 0.307

1

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

1.1 2.5
........................... + .................

4.41-- 40.39

- -= 3.21
=33E=

2

rc -tn(Re/rw) 1 yo
lnSOLVING FOR: K = ** ***** *** - *- ***- - *** --*

2 Le -.t yt

2

0.0833 ( 3.21 ) ,1 1.307
\n ' -. ......................... ....

(2) 12.40 86 0.16

0.02228:
"

0.012 ( 2.1 ). ................

24.80

2.19E 05 ft/ MIN=

.3svessassssammassass==

2

EQUIVALENT K VALUES = 0.24 CAL / DAY /FT
'

0.03 FT/ DAY

1.11E 05 CM/SEC
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HYDRAUllC CON 00CilVl1Y ANALYSIS
- SLUG TEST

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

I

MONITORING WELL' NUMBER: MW 3A

PROJECT NAME/ NUMBER - SEQUOTAH FUELS CORPORAfl0N / 90067.02 _i

TEST TYPEt FALLING HEAD

STATIC WATER LEVEL (G.L.): 6.11 FT

WELL TOTAL DEPTH (G.L.): 34.00 FT-

0.307. Fi e tw = RADI AL DISTANCE BETWEEN WELL CENTER AND UNDISTURBED ADVIFER
i

i

~ 0.0833 - FT e rc = RADIUS OF CASING / SCREEN OF WELL WHERE RISE OR FALL OF WATER
LEVEL 15 MEASURED ( ASSUMES RISE / FALL WifHlW CASED INTERVAL) - !

,

27.89 FT = Lw = DEPTH OF WELL BELOW STATIC WATER LEVEL -

27.89 FT a H = a SATURATED THICKNESS OF AQUlFER
17.1 FT = Le a HEIGHT OF PERFORATED, SCREENED, OR OTHERWISE OPEN SECil0N OF WELL

j
THROUGH WHICH GROUND WATER ENTERS

0.9101 F1 s yo = y A1 TIME ZERO
0.05 F1 = yt = y AT TIME t

~ i42 t = TIME SINCE yo (MINUTES)
|

2.9 C 1 DIMENSIONLESS COEFFICIENT DERIVED FROM Le/rw GRAPH |
!

1 ;

SOLVING FOR: |n Re/rw a'**........*......-.................. - 1

1

1.1 C

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

ln (Lw/rw) Le/rw j
i

1 . t
,

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

1.1- - 2.9
........................... + .................

In ( 27.89 / . 0.307 ) 17.1 / 0.307- ,

. ,.
"

1

.

<

11.1 2.9
........................... + .................

n
4.51 55.70

..

3.38=

.....

-2
rc in(Re/rw) 1 yo

(n-.+*+SOLVlWG FOR: -K -= *...+... - . ... e.. - ..-

2 Le - t yt -

2

0.0833 ( 3.38 ) 1 0.9101: ;

. . . . . . . . . . . . . . . . . . . . . . . . . . _ . . tn =*'. -
.

(2). 17.10- 42- L.045
I '

~

0.02344
. ............... 0.024 ( 3.0 )

f,
34.20

4.91E 05 FT/ MIN=

susenessemannessasss===
f. 2
)

EQUlVALENT K VALUES . .0.53 GAL / DAY /Fi i

0.07 FT/ DAY

2.49E 05 CM/SEC
[

,

L-

f

., , . _ - . _ - - . . , , .. . _ - - . , - _ , , ,m, _..
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HYDRAULIC CONDUCTIVliY ANALYSIS
SLUG TEST

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

MONiiORING WELL NUMBER: HW 3A

PROJECT NAME/ NUMBER: SEQUOY AH FUELS CORPORATION / 90067.02

TEST TYPE: RIS!NG HE AD

SIATIC WATER LEVEL (G.L.): 6.11 Fi

WELL TOT AL DEPTH (G.L.): 34.00 FT

D.307 FT = rw = RADI AL DISTANCE BETWEEN WELL CENTER AND UNDi$iURSED AQUlFER
0.0833 FT = rc = RADIUS OF CA$lkG/ SCREEN OF WELL WHERE RISE OR FALL OF WATER

LEVEL IS ME ASURED ( ASSUMES RISE /F ALL WITHIN CASED INTERVAL)

27.89 FT = Lw = DEPTH OF WELL BELOW STATIC VATER LEVEL

27.89 F1 = H = SATURATED TSICKNESS OF AQUlFER

17.1 Fi = Le = HEIGHT OF PERFORAIED, $CREENED, DR CTHEPWISE OPEN SECTION OF WELL

THROUGH WHICH GROUND WATER ENTERS

0.8091 FT = yo a y AT 11ME ZERO

0.10 FT = yt = y AT TIME t
46.8 t = TIME SINCE yo (MINUTES)

2.9 C = DIMENSIONLESS COEFFICIENT DERIVED FROM Le/rw CRAPH

1

- *+ - ---

SOLVING FOR: In Re/rw =

1.1 C

........................... + .................

In (Lw/rw) Le/rw

1

....................... ........................e

1.1 2.9

i
....................... ... , .................

In ( 27.89 / 0.307 ) 17.1 / 0.307

1

1.1 2.9
........................... + .................

4.51 55.70

3.38=

53535

2

rc in(Re/rw) 1 yo

|n -- --

SOLVING FOR: K = - -- - - * - -

2 Le t yt

2

0.0833 ( 3.38 ) 1 0.8091
In ---

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

(2) 17.10 47 0.1
|

0.02344
0.021 ( 2.1 ). ................

34.20

3.06E 05 FT/MlW=

.s===sm 23 ===sassassas

2

0.33 CAL / DAY /FiEQUIVALENT K VALUES =

0. 0/ FT/ DAY

1.56E 05 CM/SEC
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HYDRAULIC CONDUCTIVITY ANALYSIS
SLUG TEST

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

MONif0 RING WELL NUM6ER:. MW.4A

PROJECT NAME/ NUMBER: SEQUOYAH FUELS CORPORATION / 90067.02

TEST TYPEt FALLING HEAD

STATIC VATER LEVEL (C.L.): 4.68 Fi

WELL TOTAL DEPTH (C.L.): 31.60 FT ~

0.307 FT = rw e RADIAL DISTANCE BETWEEN WELL CENTER AND UNDISTURBED AQUlFER
0.0833. FT = rc a RPhlVS OF CASING / SCREEN OF WELL WHERE RISE OR FALL OF WATER

LEVEL 18 MEASURED (ASSUMES RISE / FALL WITHIN CASED INTERVAL)l

26.92 FT * Lw * DEPTH OF WELL BELOW STAfiC WATER LEVEL

26.92 FT = H = SATURATED THICKNESS OF AQUlFER.

14.03 FT a Le a HEIGHT OF PERFORATED, hCREENED, OR OTHERWISE OPEN SECil0N OF WELL

THROUGH WHICH GROUND WATER ENTERS

1.077 FT e yo a y AT TIME ZERO

|-
0.01 FT = yt = y AT TIME t
15.6 t =. TIME SlWCE yo (MINUTES) i

;
2.6 -C = DIMENSIONLESS COEFFICIENT DERIVED FRDH Le/rw GRAPH

|.
1

I
................................................

SOLVlWG FOR |n Re/rw a

1.1 'C

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

.ln (tw/rw) Le/rw

1

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

1.1. 2.6 '
i= -........................... + .................'-

i

. ln ( 26.92 / 0.307 ) 14.03 / 0.307'

1-

U .. ................................................

' 1.1 2. 6

........................... + .................

4.47' 45.70 .

I- i

= 3.30'
ar... .

2

rc in(Re/rw) i yo
- (n ' ..*--.*

SOLVING FORT K = ....................* ..* .* .

2 Le t yt

2-
L

0.0833.( 3,30 ). 1 1.0T7
(n ....... ;e ......................... ....

'(2)- 14.03' -16 0.01
I-

0.02292
............... 0.054 ( 4.7 ).

.

28.06

2.45E.04 FT/ MIN=

==.......... ......a...
5

.

EQUIVALENT K VALUES ~= 2.64 CAL /DAf/FF
0.35 FT/ DAY

1.24E.04 CM/SEC

. . - . - -- , . - . . . . ~ - . - - . - . - . - , ,
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HYDRAULIC CONDUCilVITY ANALYSl$
~

SLUG' TEST--

.

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

.

MONITORING WELL NUMBER:- MW 4A

PROJECT NAME/NUM8ER: SEQUOYAH FUELS CORPORAtl0N / 90067.02

TEST TYPE: RISING HEAD
~

FTSTAllC WATER LEVEL (G.L.): 4.68

WELL TOT AL DEPTH (G.L.): 31.60 FT

-0.307- FT = rw = RADIAL DISTANCE BETWEEN WELL CENTER AND UNDISTURBED AQUlFER
0.0833 FT = rc = RADIUS OF CAS!WG/ SCREEN OF WELL WHERE RISE DR FALL OF WATER

LEVEL 'll MEASURED (ASSUMES RlSE/ FALL WITHIN CASED INTERVAL)

26.92 Fi = Lw = DEPTH OF WELL BELOW STATIC WATER LEVEL

26.92' Fi = H -= SATURATED THICKNESS.0F AQUlFER-
,

|

14.03 FT = to = HEIGHT OF PERFORATED, SCREENED, OR OTHERVISE OPEN SECTION OF WELL

THROUGH WHICH GROUNO WATER ENTERS

1.033 FT = yo-= y AT TIME ZERO
.

0.01 Fi = yt = y AT TIME t^

14.96 t = TIME SINCE yo .(N1WUTES)
2.6 C = DIMENSIONLESS COEFFICIENT DERIVED FROM Le/rw GRAPH

!
1 -

1

SOLVING FOR: -(n Re/rw = ................................................
1.1 C-

........................... + ........ 4.......

In (tw/rw) Le/rw
+

1

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

1.1 2.6
'

.............e............. + .................

5, - in ( 26.92 / 0.307 - ) --14.03 / 0.307
l

'

I! 1

L- ................................................3

1.1 2.6 -
........................... + .................

4.47, 45.70

= 3.30
m3423'

2

rc .ln(Re/rw) 2 Yo
(n'.....-SOLVINC FOR: K = ........... ..--......... ....

2 Le t yt

0.0833 (- 3,30 ) 1 1.033 .;
'-

In * *. -
3 ......................... ...

!

(2)- 14.03 15 - 0.01

.i
0.02292

................'O.067 ( 4.6 )3

28.06p

J 2.53E.04 iT/ MIN=

=3333333333333333333333

2
M 2.73 CAL / DAY /FTEQUIVALENT K VALUES =

0.36 FT/ DAY

1.29E.04 CM/SEC
i

.i

1
. . _- . _ _ , - . - .
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kVDRAullC CON (MCilVlif AAALY$l$
SLUG lt81

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

M3Nl10 RING WELL WOMR*R Me 5A

PROJECT KAME / NUMBER: $t000T AN ILEL$ CORPORAllet / 90067.02

TEST TYPE: FALLlWQ HEAD

$1AilC WATER LEVEL (C.L.): 5.41 FT

%WELL TOT AL DEPTH (C.L.): 32.10 ft

0.307 FT e tw e RAbl AL DillANC[ B(TW[[N WI.LL CENTER AND UNDil10RBED AQUlf ER
0.0833 fi e re o RAD!US of CA$1NG/$CAttN of WELL WHIRL klT[ OR F ALL OF Ws,tgg

LEVEL l$ HEASURED (Al$UMi$ Rit[/f ALL WITHlW OA$tD INTLRVAL)

26.69 FT e tw e DtPTH OF WELL BtLDW f'ATIC WATER Livil
26.69 FT e H e LAIURAf tD THICKWis$ OF ADUlf LR
14.81 ff a Le e HEICMT OF PERf 0 RATED, $CRtf NtD, OR OTHLRWi$( OP(N $(Cil0N OF WILL

THROUGH VHICH CR00ND WATER LWitt$

0.9762 FT e yo * y AT TIME 2ERO
0.01 fi e yt a y AT TIMt t
14.0 t . TIME $1NCE yo (MINVi[$)
2.7 C e DIMEhll0Nttl$ C0Cf flCitNT DERIVED * ROM Le/rw CRAPH

1

$0LVING FORI |n ke/rw e * * * * + * * * * * * * * * * . * * * * * * * * * * * * * * * * * * * * + *
1.1 C

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

th (Lw/rw) te/rw

1

e ................................................

1.1 7.7
........................... + ...............*

in ( 26.69 / 0.307 ) 14.81 / 0.307
,

1

e ................................................

1.1 2.7
........................... + .................

4.47 48.24

e 3.31
...se

2

rc tn(Re/rw) 1 yo

|n -*-
$0LVING FOR: K e * * * * * * * * * - **

2 Le t yt

2

0.0833 ( 3.31 ) 1 0.9762
tn ** *.e ......................... ....

(2) 14.81 14 0.01

0.02295
e ............... 0.071 ( 4.6 )

29.62

2.54t 04 FT/ MINs

sessessessanassessasses
2

thulVALENT K VAtut$ e 2.73 CAL / DAY /Fi

0.37 F1/ DAY

1.29E 04 CM/$EC
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1

WYDRAULlC CohDUCijVlif AhALY$ll
Stua ff81

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

MahlTORlWG WLL NUNDtti W $A

PRD.itCi hAME/WtMstR St0001AN fUtt$ CORR 0AAt1DN / 90067.02

ft$1 TYPts tillWG htAD
$fATIC WAftt Ltytt (G.t.): $.41 ft

WLL TOI At DtPIN (C.L.): 32.10 71

$1 e tw e RADIAL DiliAuct stiWitu WELL CtWitR AND UNDi$1VRBtD AQUlitt0.307
Fi e rc e RADIUS OF CAllWG/stRttu of WELL WHitt Rist OR F ALL of WattR0.0833

LtVit il MEASURED (AtSUMt$ Rist/ FALL WifHlh Cast 0 IkitRVAL)
26.69 fi e tw e OtpfH OF WELL BELOW $1A11C WAftt LtVtt

e SATURAft0 TNICKWit$ OF AQUlftRF1 e H26.69
Fi e Le e HEICHT OF PERFORAtlD, $CRttWID, OR 01HLKWitt OPIN SECil0N OF WILL14.81

THROUGH WHICH CROUND WAftR EWitR$

1.157 Fi e yo a y At f!Mt ZERO
0.01 F1 e yt = y At IIME t
9,7 t e ilMt $1NCE yo (MlWUtts)
2.7 C e DIMEW810NLits CotillCitNT DERIVED IRCM Le/rw GRAPH

1

. . " . " ' . " " " " " " " " " " " . " * " " ' . * " "$0LylWG FOR: in Re/rw a
1.1 C

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

In (tw/rw) Le/rw

1

................................................e

1.1 2.7
............................................ .

In ( 26.69 / 0.307 ) 14.8) / 0.307

1

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

1.1 2.7
) ........................... s .................
).

' 4.47 48.24
.

* 3.31
s..r.

2

rc (n(Re/rw) 1 yo

in . " . " ,

SOLVING FORT K e ".""'""""'""" ""
2 Le t yt

0.0833 ( 3.31 ) 1 1.157
In ...........

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

(2) 14.81 9.7 0.01

0.02295
............... 0,103 ( 4.3 3e

29.62

3.79t.04 FT/ MIN.

e.............. .sses==

EQUIVALENT K VALUt$ e 4.08 CAL / DAY /Fi

0.55 FT/ DAY

1.92E.04 CM/stC

_
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1

WTDRAullC CONDUCilV11Y ALALTill
|$ LUG 1857

. ............................... !

MOW 110RIWG WELL NUMB [R1 Nd 6A

$lDUOYAW FUtl$ CORPORAfl0N / 90067.02PROJtC1 KAME /WUMBIR:

1t51 TYPE: F Alt lWG HE AD

$1A11C WAftR LEVit (C.L.): 8.68 FT |
35.00 FT IWELL total DEPts (C.L.):

FT e tw s RADI AL DistAWCE stTWith WELL CtWitR AND UNDISTURCt0 ADuf f tR j0.307
77 = tc = RADIUS OF CA$1NC/$CRitW 0F WELL WHtti RI$t OR F ALL OF WATER0.0833

LEVEL l$ MEASURfD (Al$UMt$ RI$t/ FALL W11HIN CA$tD IWi[RVAL)
26.32 Fi a tw e DtPin 0F WELL stLOW STAtlC WAftR LEVEL

= $ATURAftD THICKWits 0F ADUlftRFT = k26.32
FT = Le . HilCHT OF PERFORAf tD, $CRttNtD, OR CTHERWl$t OPEW $tcil0N OF WELL14.56

THROUGH WHICH GROUND WAltR EWitR$

1.093 FT = yo a y AT flMt !!R0
0.01 F1 e yt a y A1 TIME t
9.7 i e flMt $1NCE yo (MINUT[$)

* DIMEWS10NLES$ COEFFICitWf DERIVED FRDM Le/rw GRAPH2.7 C

i
******** *** + ********* * + ********* -

$0LVING FOR: in We/rw e
1.1 C

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

In (tw/rw) Le/rw

1

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

1.1 2.7
.................

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

tn ( 26.32 / 0.307 ) 14.56 / 0.307

1

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

1.1 2.7
............................................ +

4.45 47.43

s 3.29
.....

2

rc in(Re/rw) 1 yo

In ***** *

$0LVlkG FORs K e . ** - * * -- *= *

2 Le t yt

2r

0.0833 ( 3.29 ) 1 1.093
\n =-...., .........................

(2) 14.56 9.7 0.01

0.02282
............... 0,103 ( 4,7 3

.

29.12

3.80E*04 FT/Miks

.......................
2

I 4.09 GAL / DAY /FT
i EQUIVAltWI K VALut$ .

0.55 F1/ DAY

1.93t*04 CM/$tc
i

|
s

.
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HVDR AVL it CDNDVCilVlif AbAl1$l$
>

SLUG 11 11
.................................

M3kl10RlWG WELL WJM$tp MW 64

PROJtCT hAMf/WJMBtR St000V AN FUf LS CORPORATION / 90067.02

itST 11Ptt RillWG HE AD

$1418C VAllR LiVtl (G.L.): 8.66 ft

WELL TOTAL DIPTH (G,L.): 35.00 F1

f f a tv s RADI AL Di$1 ANCE bifWCIN WLLL CIWitR Akb UND!$fukBlD ADVif tR0.307
f f a rc e RADIU$ Of CA$1NG/$CRitW Of WELL WHERE Bist DR F ALL Of WAf tR0.0t33

LIVit l$ MEASURED ( A$$UMll RISE /F Att VITHIN CASID IWilRVAL)
*6.32 fi e tw e DtPTH OF WILL BELOW $1 ATIC WAf tR LEVttt

26.32 fi e H s SATURAttD THICENtl$ Of AQUlf tR
fi e Le a HEIGHT Of PERf DRAf t0, $CREINED, OR OTHERWitt OPEN $f Cil0N Of WELL14.56

THROUGH WHICH GROUND WATER ENi[kl

1.118 f t a yo o y At IIMC 2tRO
0.01 F1 s yt s y At i!ME t
2.8 t e ilME $1NCE yo (MINVit$)
2.7 C e DIMINSIDNiill C0Cf flCitWI OtRIVED FROM Le/rw GRAPH

1

*** ******* ***************.***************** **
$0LVlWG FDRt |n Re/rw a

1.1 C

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

In (Lw/rw) Le/rw

1

................................................
.e

1.1 2.7
........................... + .................

In ( 26.32 / 0.307 ) 14.56 / 0.307

1

................................................
)

=

1.1 2.7
........................... . .................

4.45 47.43

s 3.29
maass

2

rc in(Re/rw) 1 yo

(n .......
$0LV!6; f oR K e ......................... ....

2 Le t yt

2

0.0633 ( 3.29 ) 1 1.118
gn .......e ...... .................. ....

(2) 14.56 B.8 0.01

0.02282
............... 0,113 ( 4,7 3=

29.12

= 4.1BI 04 ft/Mik
ser ..s ssesssses...s .

2

4.50 CAL / DAY /f1E DUlVAltNT K VALUIS e

0.60 ft/ DAY

2.12t 04 CN/SEC

T
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4

NYDRAUllt C(alDuti!Vlif AAALTill )
GLUS it$1

..............,............ ** **
,

!

MON 110 RING WELL NUMiltR: MW t.A

l'ROJiCi h AME /NUMitt R: $1DJDV AH FUtt$ CORPORA 1 ION / 90067.02
;

;

it$1 1V01: FALLINC NEAD A

$1AtlC WA1|R Livil (C.L.): 6.79 Fi !
VELL 10t AL DtP1H (C.L.): 31.00 Fi

F1 e tw e RAbl AL D!$1 ANCE SETWitN WELL Cthitt AND UNDISTUR$tD AQUlFFR
j

0.307
71 * rc o RADIV$ OF Cat!NC/$CRitN OF WELL WHERE pl$t OR FALL OF WAltR j

0.0833 i
LEVil 18 MI Alutt0 (A$$UHt$ Ritt/F ALL Vlf HIN CAltD INitRVAL) !

24.21 ft a tw e DLPTH OF WELL BILCW $1AtlC WAftk LEVtt I
24.21 F1 o H e SATURAttD THICLNill 0F AQUlFER O

FT * Le * Ntt0H10F PERFORATED, SCRttWED, OR OTHERMSE OPEN AfCfl0N OF WELL11.4 |
1HROUGH WHICH CROUND WAf tP ENitR$

1.879 Ff e yo * y Af flML lik0 ;

0.01 FT = yt = y At flME t
22 t = 11Mt $1NCf yo (MIWill)

2.3 C e DIMtN$10NLits COCFFicitWT MRIVED FROM Le/rw CRAPH

i
I................................................

$0LVING FOR: In Re/rw e
1.1 C

........................... + .................

tn (Lw/rw) Le/rw

i

1 {
.................................................

1.1 2.3
........................... . .................

In ( 24.21 / 0.307 ) 11.4 / 0.307

1

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

1.1 2.3
........................... . ....... .........

4.37 37.13

3.19=

.....

2

rc in(Re/rw) 1 yo

(n ....*..
$0LVikJ FDRt K * .*.....***.....**........ ....

2 Le t yt

2

0.0833 ( 3,19 ) 1 1.679
tn ............ .........................

(2) 11.40 22 0.01

0.02211
............... 0.045 ( 5.2 ).

22.B0

2.311 04 FT/ MINs

sesesassesessenessanssa
.

2

(QU! VALENT K VAlut$ s 2.49 GAL / day /FT

0.33 Ff/ DAY

1.17t. 04 CM/stC
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. . .

HtDRAutic CONDUCilvlif AkAtt$15 \

$ LUG Tlli
..... ...........................

|
|

McW11DRlWG WELL NUMSERt MW+fA

$t000 VAN FUIL$ CORPORAllDW / 90D67.02PROJECT WAME/WOMBER:

ft$f TYPts RillWG HEAD

$1 AllC WAf tR LtVf L (C.L.): 6.79 F1

31.00 FT
45LL TOT AL DIPTH (C.L.):

FT e tw s RADI AL Ditf ANCE Stfuttu WELL CtWitR AND UWDI$1Utt,t0 AoulFER0.307
FT e rc = RADIUS OF CAtlWG/$cRitd 0F WELL WHERE RI$F OR F ALL OF WAf tt f0.0B33

LEVEL l$ MEASURED (A$$UMi$ kl$t/F ALL WifHlW CASED IkitRVAL)
24.21 Fi e tw e DtPlH OF WELL SELOW $1A11C WATER LtVtl

e SATURAllD THICKWils 0F ADUlFER24.21 FT e H
F1 s Le e MtlCHT OF PERFDRAf tD, $CREENED, OR OTHERWi$t OPtW $1CilDh 0F VEtt11.4

THROUGH WHICH CROOND WATER EWitt$

1.772 Fi a yo a y At TIME ZERO
0.10 Fi a yt = y Ai flME t

13.72 t * flMt $1NCE yo (MlWOTES)
s DlMIN$lONLill C0(FFICitki DLRlVED FROM Le/rw GRAPH2.3 C

1

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ' * * * * * * *
$0LVlWG FORs |n Re/rw a

1.1 C

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

In (tw/rw) Le/rw

1

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

1.1 2.3
........................... , .................

Ln ( 24.21 / 0.307 ) 11.4 / 0.307

i
.................................................

1.1 2.3
................................ ... ....... .

4.3T 37.13

3.19=

.....

2

rc |n(te/rw) i yo

|n ***********

$0LYlNG FOR K s *************************
2 Le t yt

2

O.0833 ( 3.19 ) 1 1.772
'

|n *******.***. .........................

(2) 11.40 14 0.1

0.02211 ?

. . . . . . . . . . . . . . . 0 . 0 73 ( 2.9 ).

22.80

2.03C 04 FT/ MINs

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

2

EDUlVAltWI K VALUtl * 2.19 GAL / DAY /FT

0.29 FT/ DAY

1.03t*04 CM/SEC
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l

HYDRAULIC CONDUCTIVlif ANAlf$$$
$ LUG ft$1

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

M3N!1DRlWG WILL NUMBER: MV 9A

PROJECT hAME/ NUMBER: $10VOY AH FULLS CDRPORAllDN / 90067.02

ft$1 itPE: FALLING HE AD

STAllC WAftt LtVEL (G.L.): 7.25 fi

WELL TOTAL DtPTH (C.L.): 31.80 fi

0.307 f f a rw = RADI AL Di$1ANCE stTWitW WELL CEWiER AND UNDllTURBED AQUlf tR
0.0833 fi e tc = R ADIUS OF CA$1NG/$CRitN of WELL VHERE Ri$t DR F ALL Of WAf tR

LEVIL is MEASURED ( ASSUMil RI$t/f ALL W11HIN CAlt0 IWilRVAL)

24.55 fi = Lw e DtP1H of WELL stLOW $1A11C WAf tR Livil
24.55 ft a H e SATURAftD THICKWill of AQUlftR
11.33 fi e Le e HilGHT Of PERf DRAllD, SCRitNED, OR OTHERWill DPEN SICilDN of WELL

THROUGH VHICH GROUND WAffR ENTLk$

1.05 fi e yo y At 11Mt FtR0
0.01 fi e yt a y At flMt t

1$.12 t a 11Mt $1NCE yo (MINUtt$)
2.3 C e DIMEN11DWList CDtfitCILNI DERIVLD FROM Le/rW GRAPH

1

$0LVlkG fOR: tn Re/rw a ***=********* =* * **- *** ** +* =* ** *=**

1.1 C

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

(n (Lw/rw) Le/rw

1

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

1.1 2.3
...................... .... + ............... .

In ( 24.55 / 0.307 ) 11.33 / 0.307

1

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

1.1 2.3
........................... . .................

4.30 36.91

e 3,19

l
s....

2

rc |n(Re/rw) 1 yo

In *** *
$0LVING IDR K . ................ ........ ....

2 Le t yt

2

0.0833 t 3.19 ) 1 1.05
\n - -. .......,................. .

(2) 11.33 15 0.01

0.02214
............... 0.066 ( 4.7 ).

22.66

e 3.01t 04 FT/ MIN

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

2

EQUlVAltWI K VALUt$ e 3.24 GAL / day /fi

0.43 ft/ DAY

1.53t 04 CM/SEC
I
t

I

i
._. , . - . . . _ . _ _
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NTDRAullC CONDUCilVlif ANAli$ll
$ LUG !!$1

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

MONiiORlWG WELL NUMBtR: MW 9A

PROJtti NAME/NJMBER: $EDUOT AM FDill LDRPORA110N / 90067.02

ft$1 ITPts RillWG HIAD
$1 AllC WAlta Ltytt (G.L.): 7.25 FT

WELL TOTAL DEPIM (G.L.): 31.60 ff

0.307 FT = rw e RADI AL DISTANCE stiWttW WELL CINitt AND UNDISTURBED ADulFER
0.0833 f t e tc = RADlu$ OF CAllNG/$CRttW OF WELL VHtRt RI$t OR FALL OF WAitt

Livil 15 MEASURED (Al$UNil RI$t/ FALL Wif MIN CA$tD lWitRVAL)
24.55 F1 = tw e etPtn OF WELL stLOW $f Afic WAttR LikTL
24.55 Fi e H e $ATURAftD THICKNtl$ OF ADulFER
11.33 Fi e Le HilCHT OF PERFORATED, SCRitNED, OR 01HERWitt OPIN $ECTION Of brett

(HROUCN WHICH CROUND WAftR (Witt$

1.217 FT = yo a y Af itMt ZERO
0.10 F1 e yt e y A1 11ME t
$.12 t a 11ME $1NCE yo (MINUit$)
2.3 C s DIMtW110NLil$ Cotf ricitNT DinivtD FROM Le/rw GRAPH

1

a ................................................$0LVING FDR: |n Re/rw
1.1 C

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

Ln (Lw/rw) Le/rw

1

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

1.1 2.3
........................... + .................

Ln ( 24.55 / 0.307 ) 11.33 / 0.307

1

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

1.1 2.3
........................... . .................

4.38 36.91

= 3.19
.....

2

rc (n(te/rw) 1 yo

(n .......
$0LVING FOR: K e ......................... ....

2 Le t yt

2
|
l 0.0833 ( 3.19 ) 1 1.2'7

in ........ ......................... ....

(2) 11.33 5.1 0.1

0.02214
. . . . . . . . . . . . . . . . 0.195 ( 2.5 )

22.66

i
e 4.77t.04 FT/ MIN

....u a ............s..

2
I

{ EDUlVAltNT K VALUES = 5.14 CAL / DAY /Ff

0.69 FT/ DAY

2.42t.04 CM/$tC

l
1

l

I
-- _ - - --
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i

NYDRAULIC CONDUCilVlfV ANALYll5
SLUG filf

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

MONitDRlWG WELL WJ>$tR: M.'* 10A

PROJECT hAMt/ NUMBERS StDUOYAH Futts CORPORA!!DN / 90067.02
ftli TYPE: FALLING HEAD

STATIC VAftt Ltvtl (C.L.): 7.19 Fi
VtLL TOTAL DE>fH (0.L.): 35.00 FT

0.307 FT e tw e RADIAL 01 STANCE 6ffWi[N WELL CENTER AND UNDI$ FUR $tD AQUlFER
0.0833 FT e te e RADIUS OF CASING /SCRitN OF WELL WHERE RI$t OR FALL OF WATER

LEVEL 18 MEASURED (ASSUMIS Rist/ FALL Vl1Hlk CAttD IWitRVAt)
27.81 F1 e Lw e DEPTH OF wtLL SELOW STATIC WAf tk LIVit
27.81 FT = H e $ATUAAftD THICKNt$5 0F AQUlftR
13.31 FT e Le e htlCHT OF PERFORATED, $CREENED, OR OTHERVI$t OPEN SECTION OF WILL

THROUGH WHICH CROUND WATER INTER $

1.169 FT e yo a y AT TIME !!RO
0.10 ft a yt = y AT TIME t

42.24 t a flMt $1NCE yo (MINU118)
2.5 C e DIMEN510NLill COEFFICl!NT DIRIVED FROM Le/rw CRAPH

'
1

SOLVING IDRs in Re/rw a ************* *** ******************************
1.1 C

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

In (tw/rw) te/rw

1

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

1.1 2.$
........................... . .................

In ( 27.81 / 0.307 ) 13.31 / 0.307

1

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

1.1 2.5
........................... . .................

4.51 43.36

e 3.31
s....

2

rc (n(Re/rw) 1 yo
$0LVikC FORT K e ** ***= ** *** * ***' * ** (n -

2 Le t yt

2

0.0833 ( 3.31. ) 1 1.169
tne ......................... .... * ** *

(2) 13.31 42 0.1

0.02299
. ............... 0.024 ( 2.5 )

26.62

e 5.03E 05 FT/ MIN
e......................

2

EQUIVALENT K' VALUES e 0.54 GAL / DAY /F1

0.07 FT/ DAY

2.55t*05 CM/$EC
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HYDRAULIC CONDUCTIVilf AAA(YSIS
SLUG TEST

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

MDWlTORING WELL NUMBER: MW 10A

PROJECT hAME/ NUMBER: SEQUOYAH FUELS CORPORAfl0N / 90067.02
TEST TYPE: RltlNG HEAD
STATIC WATER LEtIL (G.L.): 7.19 FT

LTLL TOTAL DEPTH (G.L.): 35.00 FT

0.307 FT e tw a RADIAL DISTANCE BETWEEN VELL CENTER AND UNDISTURSED AQUlFER
0.0633 FT a rc e RADIUS OF CASING / SCREEN OF WELL VHERE RISE OR FALL OF WATER

LEVEL 18 MEASURED (ASSUMES RISE / FALL WITHIN CASED INTERVAL)
27.81 FT a tw a DEPTH OF VELL BELOW STAtle WATER LEVEL
27.81 FT e H = SATURATED THICKNESS OF AQUlFER
13.31 FT e Le a HEICHT OF PERFORATED, SCREENED, OR OTHERWISE OPEN SECTION CF WELL

THROUGH WHICH OROUND WATER ENTERS

1.145 FT = yo a y AT TIME 2ERO
0.10 FT = yt a y AT TIME t

. 60.8 t = TIME $1NCE yo (MINUTES)
*

2.5 C a OlMENSIONLESS COEFFICIENT DERIVED FROM Le/rw CRAPH

1

SOLVING FOR: |n Re/rw a ** ** * - ** ** ****

1.1 C

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

In (tw/rw) Le/rw

1

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

1.1 2.5
........................... . .................

In ( 27.21 / 0.307 ) 13.31 / 0.307

1

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

1.1 2.5
........................... . .................

4.51 43.36

3.31a

.....

2

rc in(Re/rw) 1 yo
SOLVING FOR:- K = *** ***** * - *= |n **** -

2 Le t yt

2

0.0833 ( 3.31 ) 1 1.145
\n. ......................... .... *-

(2) 13.31 61 0.1

0.02299
0.016 ( 2.4 ). ................

( 26.62

e 3.46E*05 FT/ MIN
s......................

2

EQU! VALENT K VALUES = 0.37 GAL / DAY /FT

0.05 FY/ DAY

1.76E 05 CM/SEC

__ _ . - _ . - . . - - . . ._
I
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NYDRAULIC CONDUCT!VITY ANALV$l$
$ LUG TEli

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

MONITORikG LTLL NUMBtR: MW 11A

PROJECT WAME/NUM$tti St0J0YAN Futt$ CORPORAtl0N / 900o7.02
tili TYPit R!llkG NE AD
STAllC WATER LEVEL (G.L.): 10.44 FT

WELL TOTAL DEPTH (C.L.): 37.00 FT

0.307 Fi e tw e RADI AL Cl$1ANCE $tTVEEN WELL CENTER AND UNDi$ FUR $tD AQUlFER
0.0E33 FT e rc a RADIUS OF CA$1NG/$CREEN OF WILT VHERE Ritt OR FALL OF WAftR

LEVEL !$ MEASURED (A$$UMit RI$t/ PALL WITHIN CA$t0 INitRVAL)
26.$6 f f a Lw * DEPTH OF WELL $tLOW $1ATIC WATER LtVil
26.56 FT e H = SATURAftD THICKNE$$ OF AQUlitt
14.76 ft a Le * MtlCHI 0F PERFORAftD, $0REENED, OR OTHERWilt OPEN $FCTION OF WILL

THROUGH WHlCH CROUND WAftR INTER $
0.4081 FT = yo * y AT TIME 2tRO

0.10 Fi e yt = y At 11Mt t
4.8 t * TIME $1NCE yo (MINUit$)
2.7 C * DIMikS10NLt$$ COEFFICltNT DERIVID FROM Le/rw GRAPH

1

$0LVING FOR: in Re/rw a * * * * * * * * * * * * * * * * * * + -

1.1 C

........................... + .................

In (Lw/rw) te/rw

1

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

1.1 2.7
.. ........................ . .................

Ln ( 26.56 / 0.307 ) 14.76 / 0.307

1

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

1.1 2.7
........................... . .................

4.46 48.08

s 3.30
.....

2

rc in(Re/rw) 1 yo
$0LVING FOR: K = ***** + * ** ** In ** -

2 Le t yt
2

0.0833 ( 3,30 ) 1 0.4081
tn. ......................... * ...

(2) 14.76 4.8 0.1

0.02292
. ............... 0.208 ( 1.4 )

29.$2

e 2.27E 04 FI/ MIN
.......................

2

EDVIVALENT K VALUES . 2.45 CAL / DAY /FT

0.33 FT/ DAY

1.16t 04 CM/stC

- _ , . - _ . - . - - - , . ,.- - , - - , - - - -
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HYttAUllC CONDUCilVITY AkAltill
tLUG filf

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

MON 110Rik0 WELL NUMBER: MW 12A

PROJECT WAME/ NUMBER: $!QUOYAN FUELS CORPORATIDW / 90067.02
tilt TYPE: FALLING HEAD
STATIC WAf tR Ltytt (C.L.): 9.39 FT

WLt 101 AL OtPtH (C.L.): 38.00 FT

0.307 FT e rw = RADIAL DillANCE BETWitN WELL CthiER AND L'NDitTUR$tD AQUlflR
0.0833 F1 e rc * RADIVs CF CAsikO/tCRttW OF btLt WHERE Rilt OR FALL OF WAf tR

LtVEL 18 MIA$URED (A$$JMES RI$t/FAtt V11HIN CA$tD INitRVAL)
28.61 FT * Lw o DtPIN OF VELL litLOW static VAf tR Livil
28.61 71 e H = SATURAf t0 THICKNill 0F AQUlflR
14.4 2 FT e Le = H[lCN10F FERFORAllD, SCRt[NED, OR OTHERW!$t OrtN $tCTION OF WILL

THROUCH WHICH CROUND WATER (Witti
0.0987 FT e yo = y At IlME ZERO

0.01 Fi e yt = y At flME t
5.0 t a t!MC $1NCI yo (MINUttt)
2.6 C e DIMENs10NList C0tFFICitNT DERIVfD FROM Le/rw CRAPH

1

$0LVING FOR: in Re/rw . ................................................

1.1 C

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

In (tw/rw) Le/rw

1

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

1.1 2.6
........................... , .................

In ( 28,61 / 0.307 ) 14.42 / 0.307

1

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

1.1 2.6
........................... , .................

4.53 46.97

s 3.36
'

.....

2

rc |n(Re/rw) 1 yo
$nt,ylNG FOR: K e .+a.....**............... .... In .......

2 Le t yt,

| 2

; 0.0833 ( 3.36 ) 1 0.0987
Lni . ......................... .... .......

(2) 14.42 5 0.01

0.02329

0.200 ( 2.3 ). ................

28.54

. 3.70t * 04 FT/ MIN;

l .. 6 ..................

( 2

(QUIVALENT K VALUES . 3.98 CAL / DAY /Fi

0.53 FT/ DAY,

j 1.88t 04 CM/SEC

!

| \

p ,
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NYDRAULIC CONDUCilVITY ANALY$1l
$ LUG TESI

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

I

MON 110 RING WELL NUMBER: HJ.12A
PROJECT NAME/NUMCER: $t000 yak FutL$ CDRPORAfl0N / 90067.02
ft$1 TYPts RltlNG NEAD
$1AtlC WATER LEVEL (C.L.): 9.39 ft

WELL TOTAL DEPTH (C.L.): 38.00 FT

0.307 FT e tw e RADIAL DISTANCE $tTWttN VILL CtNitt AND UNDISTUR$tD AQUlf tR
0.0833 FT e rc * RADIUS OF CA$1NG/$CRitu 0F vtLL WktRt RI$t OR FAtt of WAttR j

LEvtl 18 MEASURED (A$$UMES Ri$t/F ALL Wlf HlN CA$tD INTERVAL) {
28.61 Fi e tw e DEPTM OF VELL $tLOW $1A11C WAftR LEVEL |

28.61 FT e H = $ATURATED THICKNist OF AQUIFER j
14.42 FT e le a Pt!GHT OF PERFORAftD, $CRitNED, OR OTHERVI$t OPEN SECil0N OF VtLL )

THROUGH WHICH CRDUND WATER ENTER $

0.092 ff a yo a y At flME !!RD i
0.01 FT e yt = y At 11Mt t I

7.0 t e TIME $1NCE yo (MINUtt$)
;

2.6 C e DIMEN110NLt$$ C0tFFlcitNT OttiVfD FRDH Le/rw CRAPH I

1
1 '

$0LVING FOR: in Re/rw a .... ....................**............... ... ;

i.1 C

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

|n (Lw/rw) Le/rw

1

. ................................................
!1.1 2.6

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

In ( 28.61 / 0.307 ) 14.42 / 0.307

1

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

1.1 -2.6
........................... , .................

4.53 46.97

e 3.36
I.....

2

rc (n(Re/rw) 1 yo
$0LVINC FOR: K e ......................... .... tn .......

2 ie t yt

2 i

0.0833 ( 3.36 ) 1 0.092
|n. ......................... .... .....*.

(2) 14.42 7 0.01

0.02329
0.143 ( 2.2 ). ................

28.B4

2.56E.D4 FT/ MIN=

se.....................

2

E0VIVALENT K VALUES a 2.76 CAL / DAY /FT

0.37 FT/ DAY

1.30t 04 CM/$tC

= . . - . . . - . - . ,. - .- .. . - - - , - - - . . - . . , ,- - - . . - . - , -
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HYDRAULIC CDNDUCflVif f AkALY$15
$ LUG itST

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

MONITDRING mill NUMBER: MW 13A

PROJECT WAME/ NUMBER: $EQD0YAN FUtl$ CORPORAf!DW / 90Gi7.02
fili TYPit FALLlhG HE AD

STAi!C WAi!R LEVEL (G.L.): 9.99 FT

VttL TOTAL DEPTH (G.L.): 30.90 FT

0.307 Ff a rw e RADI AL Dist ANCE SETVttN WELL CthitR AND UNDiltuRBED ADUlFER
: 0.0833 FT e rc * RADIUS OF CA$1NG/$CRttW 0F VELL WHERE allt OR FALL OF WATER

LEVIL 18 MEASURLD (AS$UMil Ri$t/ FALL WITHIN CA$tD INf tPVAL)
'

20.91 F1 e tw e DEPIN OF VELL $CLOW $iAtlC WAftk LEVit
20.91 FT = H = RATURAftD THICRNtl$ OF ADutFtR
7.34 FT e Le e HEIGHT OF PERFORAf tD, SCRitNED, DR CIMERWilt OPEN $tCil0N OF WILL

THROUGH WHICH GROUND WAftR thTER$.

1.233 ft a yo * y Al flMt 2tRO
0.10 Fi e yt = y Ai YtMt t

20.5 t a flMt $1NCE yo (MINUit$)
1.8 C = DIMEN810NLES$ CotFFICitNT DERivtD FROM Le/rw GRAPH

1

SOLVING FOR: in Re/rw * * . ** *** . +* -

1.1 C

........................... + .................

in (Lw/rw) Le/rw

1

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

1.1 1.8
........................... . .................

in ( 20.91 / 0.307 ) 7.34 / 0.307

1

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

1.1 1.8
........................... , .................

4.22 23.91

e 2.98
.....

2

rc In(Re/rw) 1 yo
SOLVING FOR: K = *** * *** ** * - in - + **

2 Le t yt

2

0.0533 ( 2.98 ) 1 1.233
|nm ...**..e................. .... .......

(2) 7.34 20 0.1

0.02066

0. D49 ( 2.5 ). ................

14.68

e 1. 73t.04 FT/ MIN j
.......................

J
2

i
EQUIVALENT K VALUt$ e 1.B6 CAL / DAY /FT

0.25 FT/ DAY

8.77t 05 CM/Stc
|

- - . . .- . . . . - . - - . - - . - - - - . ._ , - - - . . .. . __
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HYDRAULIC CONDUCTIVITY ANALYSl$

SLUG TEST
.................................

MONITORING WELL NUMBfRt MV 14A
'

PROJECT WAME/ NUMBER: SEQUOYAH FUELS CORPDRAfl0N / 90067.02
T, ' TYPE: FALLING HEAD

STAilC WATER LEVEL (C.L.): 7.3 FT

WELL TOTAL DEPTH (G.L.): 32.e* FT

0.307 FT = rw = RA01 AL CISTANCE BETWEEN WELL CENTER AND UNDISTURBCD AQUlFER

0.0833 FT = r: a RADIUS OF CASING / SCREEN OF VELL WHERE RISE OR FALL OF WATER
LEvC, l$ MEASURED (ASSUMES R!$E/ FALL WITHIN CASED INTERVAL)

24.99 FT e tw e DEPT' UF WELL BELDW STATIC WATER LEVELA

24.99 ri e H = CATVRATED THICKNESS OF AQUlFER
9.46 FT = Le * HEIGHT OF PERFORATED, SCPTENED, OR OTHERWISE OPEN SECil0N OF ilELL

THROUCH WHICH GROUND WATER ENTERS

1.223 FT = yo = y AT TIMS ZERO
0.01 FT = yt a y At TIME t
13.1 t = TIME ilNCE yo (MINUTES)

2 C = DIMENSIONLESS COEFFICIENT DERIVED FROM Le/rw GRAPH
)

1

SOLVING FOR: in Re/rw = * * - - * * * * + * * - * + -

1.1 C

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

Ln (Lw/rw) Le/rw

i
. ................................................

1.1 2

........................... +. .................

In ( 24.99 / 0.307 ) 9.46 / 0.307

1

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

1.1 2

........... ............... + .................

4.40 30.81

= 3.18
| .....

E
' re in(Re/rw) 1 yo

SOLVING FOR: K a ......................... .... |n .......

2 La t yt

2

0.0833 ( 3.18 ) 1 1.223
In --. ............... .. ...... ....

(2) 9.46 13 0.01

0.02203

............... 0.076 ( 4.8 ).

18.92

i

4.27E 04 FT/ MINe

E3raE3335ta33283333333u

2

EQUIVALENT K VALUES * 4.60 GAL / DAY /FT

0.62 FT/ DAY

2.17E 04 CM/SEC
I
.

4

1

_ _ - _ _ _ _ _ _ _ _ _ _ _
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HYDRAULIC CONDUCTIVITY ANALY$l$
SLUG TEST

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

MONITORING WELL NUMBER: MW 14A

PROJECT NAN!/ NUMBER: SEQUOYAH FUELS CORPORATION / 90067.02

TEST TYPE: RISING HEAD
STATIC WATER LEVEL (C.L.): 7.3 FT

WELL TOTAL DEPTH (C.L.): 32.29 FT

0.307 FT a rw = RADI AL D!$TANCE BETWEEN WELL CENTER AND UNDISTURBED AQU!FER

0.0833 Fr e rc = RADIUS OF CASING / SCREEN OF WELL VHERE RISE OR FALL OF WATER

LEVEL 18 MEASURED (ASSUMES RISE / FALL WITHIN CASED INTERVAL)
24.99 FT = Lw e DEPTH OF WELL BELOW STATIC WATER LEVEL
24.99 FT = H = SATURATED THICKNESS OF AQUlFER
9.46 FT = Le = NEIGHT Or PERFORATED, SCREENED, OR DiHERWISE OPEN SECT 10N OF WELL

THROUOH WHICH CROUND WATER ENTERS

1.232 FT = yo a y AT TIME ZER0
0.10 FT = yt = y AT TlHE t
10.6 t * TIME $1NCE yo (MINUTES)

2 C = DIMENSIONLESS COEFFICIENT DERIVED FRDM Le/rw CRAPH

1

SOLVING FOR: |n Re/rw = - - - . " - -.....

1.1 C

........................... . .................
'

ln (Lw/rw) Le/rw

1

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

1.1 2
........................... , .... ....-.......

|n ( 24.99 / 0.307 ) 9.46 / 0.307

1

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

1.1 2

........................... + .................

4.40 30.81

3.18=

35533

2

rc in(Re/rw) 1 yo
SOLVING FOR: K = -. - .......- -- |n --

2 Le t yt

2

0.0833 ( 3.18 ) 1 1.232
ln. ......................... .... - =

(2) 9.46 11 0.1

0.02203
0.094 ( 2.5 ). ................

18.92

2.76E 04 FT/ MIN=

3333333333333533333335S

2

EQUIVALENT K VALUES * 2.97 GAL / DAY /FT

0.40 FT/ DAY

T.40E-04 CM/SEC
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NYDRAUllC CDNDUCilVITY ANALYSl$
SLUG TEST

...............................-.

MONITORING WELL NUMBER: HW 17A

PROJECT NAME/ NUMBER: SEQUOYAH FUELS CORPORATION / 90067.02
TEST TYPE: FALLING HEAD'

STATIC WATER LEVEL (G.L.): 7.27 FT

WELL TOTAL DEPTH (G.L.): 31.90 FT

0.307 F1 rw = RADI AL DISTANCE SETVEEN VELL CENTER AND UNDISTURBED AQU!FER
0.0833 FT = rc = RADIUS OF CASING / SCREEN Of VELL WHERE RISE OR FALL OF VATER

LEVEL IS MEASURED (ASSUMES RISE / FALL WITHIN CASED INTERVAL)
24.63 FT = Lw s DEPTH OF WELL BELOW STATIC WATER LEVEL
24.63 FT a H e SATURATED THICKNESS OF AQUlFER
9.47 FT = Le a HEIGHT OF PERFORATED, SCREENED, OR OTHERWISE OPEN SECTION OF WELL

THROUGH VHlCH GROUND WATER ENTERS l
1.307 FT * yo = y AT TIME ZERO
0.90 FT * yt = y AT TIME t

30 t a TIME SINCE yo (MINUTES)
2.1 C = DIMENSIONLESS COEFFICIENT DERIVED FROM Le/rw GRAPH

1

SOLVING FOR: !n Re/rw = - ** - - - - -* - -

1.7 C

........................... , .................

In (tw/rw) Le/rw

1

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

1.1 2.1
........................... , .................

In ( 24.63 / 0.307 ) 9.47 / 0.307

1

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

1.1 2.1
........................... , .................

4.38 30.85

= 3.14
EWESE

2

rc |n(Re/rw) 1 yo
SOLVING FOR: K = ** - - *- -- - - - |n --- -

2 Le t yt

2

0.0833 ( 3,14 ) 1 1.307
tn. ......................... .... --

(2) 9.47 30 0.9

0.02176
. ............... 0.033 ( 0.4 )

I~ 18.94

a 1.43E 05 FT/ MIN
83333333333333333333339

2

EQUIVALENT K VALUES = 0.1$ GAL / DAY /FT

| 0.02 FT/ DAY

7.26E 06 CM/SEC

I

|

|

.
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HYDRAULIC _ CONDUCilVITY jkALT$ll
SLUG TEST

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

MONITORING WELL NUM6ERI
MW 17A

PROJECT WAME/ NUMBER: - SEQUOTAH FUELS CORPORATION / 90067.02

TEST TYPEl- RIslNG HEAD
7.27 FT |ST ATIC WATER LEVEL (G.L.):

31.P0 FT
~

WELL TOTAL DEPTH (G.L.):
FT = rw = RADIAL DISTANCE BETWEEN WELL CENTER AND UNDISTURBED AQUlFER .0.307

. FT = rc = RADIUS OF CASING / SCREEN OF WELL WHERE RISE OR F ALL OF WATER~0.0833
LEVEL IS MEASURED (ASSUMES RISE / FALL WITHIN CASED-INTERVAL)

FT = (W = DEPTH CF WELL BELOW STATIC WATER LEVEL24.63
= SATURATED THICKNESS OF A001FERFT = H24.63.

FT = Le = HEIGHT OF PERFORATED, SCREENED, OR OTHERWISE-OPEN SECilDN OF VELL9.47
THROUGH WHICH GROUND WATER ENTERS

0.4 FT = yo a y AT TIME ZER0
0.10- FT = yt = y AT TIME t

t- = TIME SINCE yo (MINUTES)19
= DIMENSIONLESS COEFFICIENT DERIVED FROM Le/rw GRAPH

s

2.1. C

1

=. ************************************************SOLVING f0m: |n Re/rw C1.1
............................................ +

Le/rwIn (tw/rw)
-3

................................................- -
=

2.11.1
.......................................... . +

Ln ( 24.63 / 0.307 -) 9.47 / 0.307i;

1

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . .=
2.1

( 1.1
.................

| . . . . . . . . . . . . . . . . . . . . . . . . . . . - + -

30.85j -. 4.38
'

--

= 3.14
'

=====

2

rc' -|n(Re/rw). 1 yo

|n *** *******

SOLVING FORT X = _**********************.**
2 Le t yt

2

0.0833 ( 3.14-)- 1 -0.4
l ln ...........

.........................=

(2) 9.47 19 0.1

0.02176
............... 0,053 . ( t,4 )-=

| 18.94

8.38E*0$- Fi/ MIN=

==w3===================
2

0.90 GAL / DAY /FT
EQUIVALENT K VALUES

=
I- 0.12 FT/ DAY
L-

4.26E*05 CN/SEC

. . . - . - - . - . ..
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HYDRAULIC' CONDUCilVliY ANALYSl$
SLUG TEST

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

MON 110 RING WELL NUMBER MW 20A

PROJECT NAME/ NUMBER: SEQUOYAH FUELS CORPORATION / 90067.02

TEST TYPE -~ FALLING HEAD

STATIC WATER LEVEL.(G.L'.):- 6.65- FT

-- WELL TOTAL DEPTH (c.L.): 33.00 ft

FT = rw = RADIAL DISTANCE BETWEEN WELL CENTER AND UNDISTURBED AQUlFER0.307-
FT = rc * RADIUS OF CASING / SCREEN OF WELL WHERE RISE OR FALL OF WATER ~I

0.0633
LEVEL.lt MEASURED (ASSUMES RISE / FALL WITHIN CASED INTERVAL)

26.35 ' - FT * Lw = DEPTH OF WELL BELou ST ATIC WATER LEVEL
= SATURATED THICKNESS OF AQUlFER26.35 Fi * H

FT s Le = HEIGHT OF PERFORATED, SCREENED, OR OTHERWISE OPEN SEC110N OF WELL12.7 -
THROUGH WHICH GRQUND WATER ENTERS

1.291 FT = yo a y At flME ZERO.
0.01 FT = yt a y AT TIME t
21.6 t' = TIME SINCE yo- (MINUTES)-

2.4 C e DIMENSIONLESS COEFFICIENT DERIVED FROM Le/rw GRAPH

3 -
-!

**a. **.* ..**** **.* - ** .- .....-..... -
SOLVING FOR: ln Re/rw a

1.1 C f
_;........................... + .................

.In (Lw/rw) Le/rw 1

1

. ................................................*

1.1 2.4
........................... + .................
In ( 26.35 / -0.307. -)' 12.7 / 0.307

1

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

1.1 2.4
............................................ +

4.45 41.37
Il _

3.28=

.....

2

rc -f in(Re/rW) -1 yo _.

.............'............ (n. * - .-****.
SOLVING FDR3 K- e

^ 2 Le t yt

2

0.0833 ( 3.28 ) 1 1.291
In -..-..... .........................

(2) 12.70_ 22 0.01

0.02274'
............... 0.046 ( 4.9 ) ,

S

| 25.40
''

2.02E 04 FT/ MIN=

I ES53338E385533333333853
2

EQUIVALENT- K VALUES = 2.17 CAL / DAY /FT
j= 0.29 FT/ DAY
l

1.02E 04 CH/SEC

_

'
. ~. , . , - - - -

,,m., -

- - - - - . _ _ _ _ . _ _ . _ _ _ . _ _ _ . - - - - - - - - - - . - .
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HYDRAULIC CONDUCTIVITY ANALY$ll
SLUG . TEST

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

MONITORING WELL NUM8ERI NW 20A

PROJECT NAME/ NUMBER SEQUOTAH FUELS C0APORAfl0N / 90067.02

TEST TYPE:- RislWQ HEAD

STATIC WATER LEVEL (G.L.):- 6.65 FT

.

33.00 FT
WELL TOTAL DEPTH (G.L.)

0.307 FT * rw a RADIAL DISTANCE SETWEEN WELL CENTER AND UNDISTURSED ADUlFER
0.0833 FT = rc = RADIUS OF CASING / SCREEN OF WELL WHERE RISE OR FALL OF WATER

LEVEL is MEASURED (ASSUMES RISE / FALL WITHIN CASED INTERVAL)
26.35 FT = Lw = DEPTH OF WELL SELOW STATIC WATER LEVEL
26.35 FT e H . m SATURATED THICKNESS OF ADUlFER

FT = Le = HEIGHT OF PERFORATED, SCREENED, OR OTHERWISE OPEN SECTION OF WELL12.7
THROUGH WHICH GROUND WATER ENTERS

1.136. FT = yo = y AT TIME ZERO -
0.10 - FT = yt = y AT TIME t

.13.2 t a TIME $1NCE yo (MINUTES)

2.4 C . m DIMENSIONLESS COEFFICIENT DERIVED FROM Le/rw GRAPH

1

SOLVING FOR ' i n R e/ rw - = * * + * * * * * * * * * + * * - * + - * * * * . . * *

1.1 C

........................... + .................
ln (tw/rw) Le/rw

'

1

................................................- .

1.1 2.4-
............................................ +

' ' Ln ( 26.35 / 0.307 ) 12.7 / 0.307

l 1

i .................................................

1.1 2.4
........................... + .................

4.45 41.37

= 3.28L
! s....

2

re. 'Ln(Re/rw) 1' yo

(n *******
SOLVING FOR; K = .***** ***** - -'* ***

2 Le t yt

2

0.0833 ( 3.28') 1 1.136
. .jln -.-..... .........................

(2) 12.70 13 0.1

0.02274
. -............... 0.076 ( 2.4 )

25.40

~ 1.65E 04 FT/ MIN=

.......................
l' 2

EQUIVALENT K VALUES e 1.78 GAL / DAY /FT

| 0.24 FT/ DAY

| 8.37E-05 CM/SEC

-. , . , - . . . , . _ . _
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HYDRAULIC CONDUCTIVITY ANALYSls
SLUG TEST-'

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

MONITORING WELL NUMBER: . MW 21A

PROJECT NAME/ NUMBER:- SEQUOYAit FUELS CORPORATION / 90067.02

. TEST TYPEt FALLlw. WEAD'

ST ATIC WATER LEVEL (G.L,)* 7.35 FT
!

WELL TOTAL DEPTH (G.L.): 33.30 FT

0.307 Fi e tw e RADI AL Disf ANCE BETWEEN WELL CENTER AND UNDisfURBED AQUlFER
0.0833 FT a rc RADIUS OF CASING / SCREEN OF WELL WHERE RISE OR FALL OF WATER .

,

LEVEL 15 MEASURED (ASSUMES RISE / FALL WITHIN CASED INTERVAL)
25.95 FT- e tw * DEPTH OF WELL BELOW STATIC WATER LEVEL

-25.95 F1 a H = SATURATED THICKNESS OF AQUlFER

14.3 FT = Le a HElGHT OF PERFORATED, SCREENED, OR OTHERVISE OPEW SECTION OF WELL

THROUGH WHICH GROUND WATER ENTERS

1.296 FT = yo = y AT TIME'ZERO
0.01 F T = yt * y AT T IME t '
6.6 t m. TIME SINCE yo (MINUfES)

2.6 C = DIMENSIONLESS COEFFICIENT DERIVED FROM Le/rw GRAPH i

i

S0LVlWG FOR |n Re/rw a ** ***** * -* **.* - *********** **. *

1.1 C

........................... + .................
In (Lw/rw) Le/rw

1
..

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

1.1 2.6
............................................ ,

In ( 25.95 / 0.307 ) 14.3 / 0.307 4

I

1

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

1.1 - 2.6
........................... + .................

4.44 46.58-

i

= 3.29
. ses ,

.1
2

rc |n(Re/rw) 1 yo
|n *** -**-*

SOLVING FOR K -= . ...... -+ .. *** ***
>

2 Le t yt

2

0.0833 ( -3.29 ) 1- 1.296
1

\n * *-. ......................... ....

(2) 14.30 6.6 0.01
.

0.02285
._ ............... 0.152 ( 4.9 )

23.60

5.89E.D4 FT/MlN-=

33333333333333333333333
2

' EQUIVALENT K VALUES = 6.34 GAL / DAY /FT

0.85 FT/ DAY

2.99E*04 CM/SEC

.

- 3 yg- w , - - - w
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HYDRAULIC CONDUCilVITY ANALYlis
SLUG TEST

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

HONif0RINO WELL NUMBER: KW 21A

SEQUOYAH FUELS CORPORAll0N / 90067.02PROJECT NAME/ NUMBER:

1EST TYPE RISING HEAD

ST ATIC WATER LEVEL (G.L.): 7.35 FT

33.30 ff
WELL TOTAL DEPTH (G.L.):

FT = rw = RADI AL DISTANCE BETWEEN WELL CENTER AND UNDISTURBED ADUlFER0.307
FT = rc = RADIUS OF CASIWu/ SCREEN OF WELL WHERE RISE OR FAlt OF WATER0.0833

LEVEL IS HEASURED (ASSUMES RISE / FALL WITHlW CASED INTERVAL)
FT = LW = DEPTH OF WELL BELOW STATIC WATER LEVEL25.95

= SATURATED THICKNESS OF AQUlFERFT = H25.95
Fi = Le = HEIGHT OF PERFORATED, SCREENED, OR OTHERWISE OPEN SECil0N OF WELL14.3

THROUGH WHICH GROUND WATER ENTERS

1.232 FT = yo = y AT TIME ZERO

0.Ci F1 = yt = y AT TIME t
5.6 t = TlHE Sik:E yo (MINUTES)

= DIMENSIONLESS COEFFICIENT DERIVED FROM Le/rw GRAPH2.6 C

1

- - * - - *- -

SOLVING FOR: (n Re/rw =
C1.1

.................
........................... +

ln (Lw/rw) Le/rw
l

1

1.1 2.6
............................................ +

Ln ( 25.95 / 0.307 ) 14.3 / 0.307

1

i .......... ......................................

1.1 2.6
.............,...

...... .................... +
I 46.584.44

3.29=

....=

2
i

1 rc tn(Re/rw) 1 yo

in --
-- --

SOLVING FOR: K =

2 Le t yt

2

0.0833 ( 3.29 ) 1 1.232
tn --....

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

(2) 14.30 5.6 0.01

0.02285
............... 0.179 ( 4.8 ).

28.60

6.87E 04 FT/ MIN=

| .......................

2

7.40 CAL / DAY /FTEDUlVALENT K VALUES =

; O.99 FT/ DAY
'

3.49E 04 CM/SEC

_ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ -
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HYDRAULIC CONDUClivl T Y ANALYSIS

SLUG 1EST
................... .............

MONITORING WELL NUMBER: MW 22A

PROJECT NAME/ NUMBER: SEQUOYAH FUELS CORPORAll0N / 90067.02

TEST TIPE: FALLINC HEAD

STATIC WATER LEVEL (G.L.): 9.03 FT

WELL 701 AL DEPIM (G.L.): 34.00 FT

0.307 F1 = rw = RADI AL DisiANCE BETWEEN WELL CENTER AND UNDISTURBED AQU!FER
0.0833 FT e rc = RADIUS OF CASING /SCAEEN OF WELL WHERE RISE OR FALL OF WATER

LEVEL is MEASURED (ASSUMES RISE / FALL WITHIN CASED INTERVAL)

24.97 ff a Lw s DEPTH OF WELL BELOW STATIC WATER LEVEL

24.97 FT m H a SATURATED THlCKNESS OF A001FER

13.98 FT = Le a HEIGHT OF PERFORATED, SCREENED, OR OTHERWISE DPEN SECTION OF WELL

THROUGH WHICH CROUW3 WATER ENTERS

1.249 FT = yo = y AT TIME ZERO
0.01 FT * yt a y AT ilME t

10.1 t = TIME SINCE yo (MINUTES)
2.6 C e DIMENSIONLESS COEFFICIEWT DERIVED FROM Le/rw GRAPH

1

SOLVING FOR: (n Rc/rw = " -- - -- - -- - -

1.1 C

..... .... ................ + .................

ln (L./rw) Le/rw

1

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

1.1 2.6
........... .............. + ......... .....

In ( 24.97 / 0.307 ) 13.98 / 0.307

1

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

1.1 2.6
.......... .......... . + .................

4.40 45.54

3.26=

.S. 1

2

rc |n(Rc/rw) 1 yo
inSOLVING FOR K = - * -"-* " - - - " - ---- + - - -

2 Le t yt

2

0.0833 ( 3.26 ) 1 1.249
tn -- --. ............. ........... ....

(2) 13.98 10 0.01

0.02259
0.099 ( 4.8 ). . .........

27.96

= 3.86E N FT/ MIN
...........r. .........

2

EQUIVALENT K VALUES * 4.16 CAL / DAY /FT

O.54 FT/ DAY'

1.96E C4 CM/SEC
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HYDRAULIC CONDUCilVITY AkALYSIS
SLUG TEST

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

MONITORING WELL NUMBER: MW 22A

PROJECT NAME/ NUMBER: SEQUOYAH FUELS CORPORAil0N / 90067.02
TEST TYPE: RISING HEAD
STATIC WATER LEVEL (G.L.): 9.03 F1

WELL TOTAL DEPTH (G.L.): 34.00 FT

O.307 Fi = rw a RADI AL DISTANCE BETWEEN WELL C!TTER AND UNDISTURBED AQUlFER'

0.0833 F1 = rc = RADIUS OF CASING / SCREEN Of VELL WHEP.E RISE OR FALL OF WA1ER

LEVEL IS MEASURED (ASSUMES Rite / FALL WlIHIN CASED INTERVAL)
24.97 FT a Lw a DEPIH OF WELL BELOW STATIC WATER LEVEL

24.97 FT = H = SATURATED THICKNESS OF ADUIFER

13.98 Fi a le = HEIGHT OF PERFORATED, SCREENED, OR OTHERWISE OPEN SECT 10N Cf W4LL

THROUGH WHICH CROUND WATER ENTERS -

1.25 FT = yo = y Al IIME 2ERO
0.01 FT = yt = y At TIME t
9.3 t = TIME SINCE yo (MINUTES)
2.6 C = DIMENSIONLESS COEFFICIENT DERIVED FROM Le/rw CRAPH

1

SOLVING FORT ln Rt/rw a '''-- -* *'' -= ='' '' ''' --- '- * -*''--

1.1 C

............. ....... .. . .................
_

|n (tw/rw) Le/rw

1

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

1.1 2.6
....................... ... . .................

ln ( 24.97 / 0.307 ) 13.98 / 0.307

1

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

1.1 2.6
........................... . .......... ......

4.40 45.54

3.26=

23333

2

rc in(Re/rw) 1 yo
SOLVING FOR: K = -- - - - - - ~ - - - * - - * --- |n - ---

2 Le t yt

2

0.0833 ( 3.26 ) 1 1.25
ln - -- --. ......... .............. ....

(2) 13.95 9.3 0.01
>

0.02259
0.108 ( 4.8 ). ................

27.96

4.19E 04 FT/ MIN=

E3333333333333333333333

2

4.52 CAL / DAY /FTEQUlVALENT K VALUES =

0.60 FT/ DAY

2.13E D4 CM/SEC

- _ ________________________ _
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HYDRAULIC CONDUCilVliT ANALYS!$
SLUG TEST

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

MON 110 RING WELL NUMBER MW.24A

PROJECT NAME/ NUMBER: SEQUOYAH FUELS CORPORAll0N / 90067.02

TEST TYP(I FALLING HEAD

STAtlC WATER LEVEL (G.L.): 11.69 Fi

WELL TOTAL DEPTH (C.L.): 35.34 FT

0.307 FT * rw a RADI AL DISTANCE BETWEEN WELL CENTER AND UNDISTURBED AQUlFER
0.0833 FT = rc = RADIUS OF CASING / SCREEN OF WELL WHERE RISE OR FALL OF WATER

LEVEL IS MEASURED (ASSUMES RISE / FALL WITHIN CASED INTERVAL)

23.65 F1 s Lw a DEPTH OF WELL CELOW STATIC WATER LEVEL

23.6$ FT e H = SATURATED THICKNESS OF AQUlFER

13.8 F1 a Le a HEIGHT OF PERFORATED, SCREthEL, OR OTHERWISE OPEN SECTIDN OF WELL

THROUGH WHICH GROUND WATER ENTERS

1.0B8 FT = yo a y AT TIME ZERO
0.20 FT = yt = y AT TIME t

18 t a TIME SINCE yo (MINUTES)
2.6 C = DIMENSIONLESS COEFFICIENT DERIVED FROM Le/rw CRAPH

!

1

SOLVING FORT ln Re/rw a ................,................. ........ ....

1.1 C

........................... + ............ ....

ln (Lw/rw) Le/rw

1

= .................................... ..... ....

1.1 2.6
........................... + ..........., ...

(n ( 23.65 / 0.307 ) 13.8 / 0.307
|

| 1

|
1.1 2.6'

.......................... + ........... . ..

4.34 44.95

= 3.21
sasas .,

2

| rc |n(Re/rs) 1 yo

|. SOLVING FOR: K a - -* =.* --* * - ---. - <.- in .- --.*

| 2 Le t yt

2

0.0833 ( 3.21 ) 1 1.088
In - .-.-s ......................... ....

(2) 13.80 18 0.2

1
1 0.02231

............... 0.056 ( 1.7 )m

, 27.60

= 7.61E.05 Ff/ MIN

|
saassassassasssassssssa

'

2

0.82 GAL / DAY /FTEQUlVALENT K VA'.UE S =

0.11 FT/ DAY

3.86E-05 CM/SEC



.

_ 03Jl| I I I I I II I i' I

b |II _ m
_

m : :
W o :

P E E e

a : o T *-
C

_ _

_ _

EW 2 o e

O*CZ
_

O ,-
O

- -

Z o a d
h I2 _

o - ,,

*~

H -

d 2 O E %

J
- O - b:o

C
_

O b .-
_

L- -

g : o : -

_ O _

; O ;
C _ o

- e.
O _

T
_ _

c
h b

c ;I ;

[ E3 5
E 9,iii i i i +iiiii i i i : .

o
s.. .

a w
s O

(ag) uro o proe r g

.



b

hydraulic CONDUCilVITY ANALYSIS
SLUG TEST

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

MONITO8tlNG WELL NUMSER: MW 28A

PROJECT NAME/ NUMBER: SEQUOYAH FUELS CORDORAil0N / 90067.02

TEST TYPE: FALLING HEAD

STAtlC WATER LEVEL (G.L.): 9.17 Fi
WELL TOT AL DEPTH (G.L.): 31.40 FT

0.307 FT e tw = RADI AL DISTANCE BETWEEN WELL CENTER AND UNDISTURBED AQUlFER

040833 Fi e rc = RADIUS OF CASING / SCREEN OF WELL WHERE RISE OR FALL OF WATER
LEVEL l$ MEASURED (ASSLHES RlSE/ FALL WITHIN CASED INTERVAL)

22.23 FI Lw = DEPTH OF WELL BELOW STATIC WATER LEVEL

22.23 FT s H = SATURATED THICKNESS OF AoulFER
9.4 Fi Le = HElGHT OF PERFORATED, SCREENED, OR OTHERWISE OPEN SECTioh 0F WELL

THROUGH WNICH GROUND WATER ENTERS

1.318 Fi e yo = y AT TIME ZERO
1.00 FT= yt = y At ilME t

TIME SINCE yo (MINUTES)36 t s
2 C * DIMENSIONLESS COEFFICIENT DERIVED FROM Le/rw GRAPH

1

SOLVING FOR: in .te/rw a . . . . . . . . . . . . . . . . - . . - . . . . . . . . . . . . . . . . . . . . . - . .
1.1 C

........................... + ................

In (Lw/rw) Le/rw

1

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

1.1 2

........... ............... , ........... ...

In ( 22.23 / 0.307 ) 9.4 /-0.307

1

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

1.1 2

........................... + ........... ...

4.28 30.62

e 3.10
555EE

2

re in(Re/rw) 1 yo
tn - --.-SOLVING FORs K s .* -. . ..----. . *.

2 Le t yt

2

0.0833 ( 3.10 ) 1 1.318
(n .-- -. ......................... ....

(2) 9.40 36 1

0.02154

0.028 ( 0.3 ). . . . . . . . . . . . . . . . .

18.80

e 8.79E 06 F T/ MIN

33333333333333338233333

2
1

E00lVALENT K VALUES = 0.09 GAL / DAY /ft

0.01 FT/ DAY

4.46E 06 CM/SEC

_ _ -
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HYDRAULIC CONDUCTIVITY ANALYSIS
SLUG TEST

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

MONITORING WELL NUMBER: HW-30A

PROJECT NAME/ NUMBER: SE000YAN FUELS CORPORATION / 90067.02
TEST TYPE: RISING HEAD
STATIC VATER LEVEL (G.L.): 0 FT

WELL TOTAL DF.PTH (G.L.): 18.50 FT

0.307 FT = rw = RADIAL DISTANCE BETWEEN VELL CENTER AND UNDISTURBED AQUlFER

0.0833 FT a rc a RADIUS OF CASING / SCREEN OF WELL WHERE RISE OR FALL OF WATER

LEVEL 15 MEASURED (ASSUMES tlSE/ FALL WITHIN CASED INTERVAL)

18.5 FT = Lw = DEPTH OF VELL BELOW STATIC WATER LEVEL
18.5 FT = H = SATURATED THICKNESS OF AQUlFER

7.94 F1 Le = HEIGHT OF PERFORATED, SCREENED, OR OTHERWISE OPEN SECT 10N OF WELL

THROUGH WHICH GRDUND WATER ENTERS

l.B48 FT = yo a p AT TIME ZERO
0.01 FT = yt = y AT TIME t
107 t a TIME SINCE yo (MINUTES)
1.9 C = DIMENSIONLESS CDEFFICIENT DERIVED FROM Le/rw GRAPH

1

SOLVING FOR: In Re/rw a - - - - - - - - - -- * -

1.1 C

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

in (Lw/rw) Le/rw

1

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

1.1 1.9
........................... + .................

ln ( 18.5 / 0.307 ) 7.94 / 0.307

1

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

1.1 1.9
........................... , .................

4.10 25.86

2.93=

is... s

2

rc ln(Re/rs) 1 yo

|nSOLVING FOR: K = -- -- - - - - - -- -= - -

2 Le t yt

2

0.0833 ( 2.93 > 1 1.848
lnm ......................... .... --

(2) 7.94 107 0.01

0.02030
0,009 ( 5.2 ). ................

15.88

6.24E 05 FT/Mik=

53355353W188335A2323558

2

EQUIVALENT K VALUES = 0.67 GAL / DAY /FT

0.09 FT/ DAY

3.17E 05 CM/SEC

- _ - - -
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HYDRAULIC CONDUCTIVITY ANALYSIS
SLUG TEST

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

MONITORING WELL WUMBER: MW 30A

PROJEC1 NAME/ NUMBER: SEQUOYAH FUELS CORPORATION / 90067.02

TEST TYPE: RISING HEAD
STATIC VAIER LEVEL (G.L.): 0 F1

WELL TOTAL DLPTH (G.L.): 18.50 FT

0.307 FT = rw e RADI AL DIS 1 ANCE BETWEEN WELL CEWifR AND UNDISTURBED AQUlFER

0.0833 FT = rc = RADIUS OF CASING / SCREEN OF WELL VHERE RISE OR FALL OF WATER

LEVEL 15 MEASURED ( ASSUMES RISE / FALL WITHIN CASED INTERVAL)

18.5 FT = LW r DEPTH OF WELL BELOW STATIC WATER LEVEL

18.5 FT r H = SATURATED THICKNESS OF AQUlFER

7.94 FT a Le a HEIGHT OF PERFORATED, SCREEHED, OR OTHERVISE OPEN SECilDN OF WELL

THROUGH WHICH GROUND WATER ENTERS

1.654 FT = yo . y AT TlHE ZERO
0.06 FT = yt a y AT TIME t

62 t = TIME SINCE yo (MlNUTES)
1.9 C a OlHENSIOHLESS COEFFICIENT DERIVED FROM Le/rw GRAPH

1

SOLVING FOR: (n Re/rw a ................................................

1.1 C

........................... , .................

Ln (Lw/rw) Le/rw

1

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

1.1 1,9
........................... . .................

Ln ( 18.5 / 0.307 ) 7.94 / 0.307

1

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

1.1 1.9
........................... . .................

4.10 25.86

2.93.

.....

2

re in(Re/rw) 1 yo
(nSOLVING FOR: K = -*- - - - - -- - * *- --- - -

| 2 Le t yt

2

( 0.0833 ( 2.93 ) 1 1.654
tn| . ....................... . .... --

| (2) 7.94 62 0.06

0.02030
...............- 0.016 ( 3.3 ).

15.B8

6.B4E-05 FT/ MIN=

i
.......................

I 2

0.74 CAL / DAY /FTEQUlVALENT K VALUES =

0.10 FT/ DAY

3.47E-05 CM/SEC



, _ - - - - - - - . - -

MW-30 A RISING HE AD TEST
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HYDkAULIC CONDUClivlif Ak&Lt$ll
StuG 1t51

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

K* l 10R ING Wi t L w met t s Me 31 A

l'ROJE CT N AME /NUMf;t R t $t0VOY AH FUELS C($.PORAll0N / 90067.02
li&T TYPE R:$1NG Ht AD
$1t*:: W4f(R Livil (C.L.)t 0.99 ft

VltL TOTAL Of f 4 (C.L.): 47.00 ft

0.307 f t e tw e RADI AL Ditt..NCE tiivitN Witt CEN1tR AND UNDi$tukBED A0JIFIR
0.0833 f f a rc e RADIU$ Of CA$1NG/$CRitN Of b4LL VHikt kl6[ OR I Alt Of WAf tk

LtVLL 15 htASURED (A$$UMI5 Ri$t/F Att Vl1HIN CA5tD IN1 VAL )
27.99 f f e LN * dip 1H Of Witt Bit 0W $1 A11C WAl[R Livil
27.99 fi e H = $ATURAl[D THICKNill Of ADJlf tR
12.17 ft e Le e kilCHT OF PERFORAl[D, $CRitNED, (* OTHERWitt 00th $tci10N OF Witt

THROUGr. VHlCH CROUND WAtlk (NTERk

1.552 F1 * yo a y AT TIME 2ERO
1.00 ft a yt = y At 7tME t
20 t a ilME $1NCE yo (MlWVitt)

2.4 C e OlMEN$10NLit$ CDtificitNI Ditivt0 f RDM te/rw CRAPH

i
$0LvikG f0Rt \n Reitw a ** * * *** = ==* -* ** - ~* - -

1.1 C

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

In (Lw/rw) Le/tw

1

e ................................ ..............

1.1 2.4
........................... , ..... ... . ..

tn ( 27.99 / 0.307 ) 12.17 / 0.307

I
4

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

1.1 2.4
................... ...... . ...... ... ..

4.51 39 b4

3.?9a

e....

$ 2

rc |n(te/rw) 1 yo

|n$0LVI NG F DR t K e "- -- * - --

2 Le t yt

2

0.0833 ( 3.29 ) i 1.552
> , . .. ............ .. . .. . gn . .

(2) 12.17 20 1

1

0.02280
0,0$o ( o,4 3e ...............

'24.34

= 2.06t 05 FT/ MIN
.......... ............

2

0.22 GAL / DAY /FT(0VIVALENT K VAlutS =

0.03 ft/ DAYy
1.050 05 CM/ SIC

- . _ . - - _ _ . . _ _ . _ _ _ _ .
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NYDEAULIC CONDutilvi t y AbstY$1s

$tVG fill
......................... . . ..

MDN!10 RING WILL WUMDER: MJ 32A

FROJECT NAME/NJGER: $tOUOYAH F($LLS CORPORAtl0N / 9DD07.02
ft$1 ftPts RitlNG htAD

$1 AllC WAf t R Livil (C.L.): 1.?9 ft

WELL TOTAL DEPIM (0.L.): 26.50 ff

0.307 F1 e rw e RADI AL Di$1ANCE 6tiWELN WELL CtNitt AND VNDi$iUNCID AQVlf tR
0.0833 Fi = fr e RADIU$ OF CA$1NG/$tRttN OF wtLL WutRt RI$t (* F ALL of WAttR

LEVil l$ MEASURED (A$$UME$ RI$t/F ALL WITHIN CAltD INitRVAL)
2 7. 79 FT e Lw * DtP1H OF WELL BELDW $1A1|C WAf tR LEVit
27.79 F1 e H e $ATURAltD THICKkill 0F AQUlftR

14.3 FI a Le e Nt|CHT OF PERFDRAt[D, $CRttkt0, Ok OTHERWI$L DPEN $CC110N OF WILL
THROUGH VHlCH GROUND VAltR thitR$

1.613 F1 e yo a y At f!ME ZERO
0.70 FT e yt = y A1 11MC t
28 t * 11Mt $1NCE yo (MINVit $)

2.6 C = DIMEN$10NLtt$ CDEFFitttNT OtRIVED IROM Le/rw CRAPH

1

$0LVING FOR: In Rt/rw e * -* * ** - -- c-- - *- - *- -

1.1 C

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

(n (Lw/tw) Le/rw

1

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

1.1 2.6
............... ........... . .. .......... ...

In ( 27.79 / 0.30F ) 14.3 / 0.307

1

e .............. ... ... . .. . .. . ......

1.1 2=6
.................. .... .. . ............ . .

4.51 46.5B

3.33=

. ::s

2

rc |n(Re/rw) 1 yo
$0LVING FOR: K = ++- - - - - - - -- - in - -

5 2 Le t yt

2

0.0833 ( 3.33 ) 1 1.613
gn. .............. . ... .. . . . ... .

'
(2) 14.30 28 0.78

0.02313
0.036 ( 0.7 ). ................

28.60

2410t 0$ FT/ MIN=

SEBSBSES$488834staspsas

2

(OUIVALENT K VALUIS . 0.23 CAL / DAY /FT

0.03 Ff/ DAY

1.07t-05 CM/$tt
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MW-32A RISING HE AD TEST
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APPENDIX H

GROUNDWATER USAGE

OWRB CORRESPONDENCE
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