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EXECUTIVE SUMMARY

|

\ Condition No. 12 for Sequoyah Fuels Corporation's Nuclear

Regulatory Commission License No. SUB-1010 provides that:

Within 3 months of the renewal of this license,
the licensee shall reevaluate the existing
groundwater conditions in the area of the treated
raffinate storage ponds and prepare and submit
for NRC review a report which describes these
conditions and either justifies the current
monitoring program or a new program for
groundwater monitoring. (proposes1)

Five lined ponds for the storage of treated raffinate have

been constructed in the subject area since 1979. The last

two ponds were completed in 1985. Each pond was constructed

on a hard, dense sandstone base on which two feet of compacted

clay were placed. A leak detection / collection system

consisting of perforated pipe in a sand / gravel layer has

been installed above the clay liner in each pond. A Hypalon

i liner was installed over the sand / gravel leak detection layer.

The License Condition 12 evaluation was designed to provide

a comprehensive description of groundwater conditions in

the treated raffinate storage pond area and to provide the

basic plan for further investigations and monitoring. The

evaluation involved reviewing historical data, installing

III A license amendment, No. 1, was issued by NRC on December
23, 1985 extcading the report due date to January 20, 1986.

-1-
_ _ _ _ _ _ _ _ _ _



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

new monitor wells, preparing hydrostratigraphic sections

[ and conducting an electromagnetic survey. Groundwater data

developed in assessing uranium and nitrate values in a nearby
|
L fertilizer test plot monitor well (License Condition 14)

I were also incorporated where appropriate.

Environmental data submitted in support of the facility

license renewal show that some of the shallowest monitor

wells in the subject area have been dry when the water table

has dropped several feet during periods of drought. This

periodic dry monitor well occurrence underlies the Condition

12 directive. To address this concern, ten additional monitor

wells were installed at greater depths (7 for Condition 12

and 3 for Condition 14) increasing the total monitoring

program in the area to eighteen wells. Installation of six

additional wells placed between the ponds is proposed to

provide further information about the groundwater conditions.

The current expanded monitoring program and the new data

fulfill the License Condition 12 requirements. Additional

and ongoing work will further verify the interpretations

and conclusions presented in this report.

-2-
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CONCLUSIONS

The data developed in the expanded groundwater monitoring program

for the treated raffinate pond area lead to the following

conclusions:

1. The leak detection / collection system and the expanded

monitoring program are sufficient to detect and control

any significant leakage from the five lined treated raffinate

storage ponds should any develop.

2. The electromagnetic survey of the pond area established

an excellent reference condition for future surveys and

revealed no pattern which suggests pond leakage to area

groundwater. Monitor wells drilled near electromagnetic

anomalies showed no evidence of aquifer contamination due

to the ponds.

3. Calculations of potential leakage through the Hypalon liner

and clay liner show that elevated nitrate values cannot

be traced to any occurrence of pond leakage.

4. Any effects of residual nitrate concentrations in the

subsurface, due to the earlier experimental fertilizer

application program, would not be distinguishabic from pond

leakage effects except by noting future trends in monitor

wells and making periodic electromagnetic surveys.

- 3-
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PROPOSED FURTHER EVALUATION AND

EXPANDED MONITORING PROGRAM
,

|
4

Based upon this hydrogeologic evaluation, Sequoyah Fuels
|

Corporation will:

1. Continue monitoring of fifteen of the eighteen monitor

wells on a quarterly frequency to note trends in

nitrate values. (Three closely-spaced wells for

Condition 14 may be plugged and abandoned).

2. Conduct electromagnetic survey (s) annually and compare

with previous survey data to document notable changes.

Any significant anomalies will be investigated by

installing new monitor wells.

3. Install six new monitoring wells, 2 each between

ponds 3E, 3W and 4, in early 1986, bringing the final

monitoring program to a minimum of 21 wells.

-4 -
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|

I HYDROGEOLOGIC ASSESSMENT AND
'

GROUNDWATER MONITORING PLAN FOR
THE TREATED RAFFINATE POND AREA

i
! INTRODUCTION

; The Nuclear Regulatory Commission renewal of the Sequoyah
!

! Fuels Corporation (SFC) license (SUB-1010) on September 20,

j 1985, included the following condition related to groundwater:

Condition 12: Within 3 months of the renewal of
this license, the licensee shall reevaluate the
existing groundwater conditions in the area of
the treated raffinate storage ponds and prepare
and submit for NRC review a report which describes
these conditions and either justifies the current
monitoring program or proposes a new program for
groundwater monitoring.

This report addressing Condition 12 was prepared by Kerr-McGee

Corporation's Hydrology Department after (1) a thorough site

investigation and review of historical records and (2) field

studies which involved a geophysical (electromagnetic) survey

and new monitoring well installations. Evaluation of a

separate issue, Condition 14, concerning anomalous uranium

and nitrate concentrations in an old fertilizer test plot

monitor well, is ongoing and will be addressed in a subsequent

report. Appropriate information from that effort, such as

water icvel data, has been incorporated in this report.

POND MANAGEMENT PROGRAM

The treated raffinate pond area environmental management

program consists of the following:

5--
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Use of lined ponds installed upon a compacted low

permeability clay base overlying a natural low permeability

subsurface foundation.

s

Cons.truction of ponds with a leak detection / collection

system ins talled . be tween the clay and the Hypalon liner.

This assures any leaks will be detected so that repairs

can be made. This system also allows for collection of

any leakage and return to the pond by pumping, which avoids
s

formation of a source of fluid for leakage through the

clay liner.

Use of the previous groundwater monitoring program around

the periphery of the ponds to certify the absence of pond

leakage and identify potential problems for remedial

action.

Use of the proposed expanded groundwater monitoring program

to provide greater certainty of the positive containment
i

of the treated raffinate in the ponds and to allow earlier

* detection and correction of any potential problems.i

,

This tiered program provides effective management of the

treated raffinate stored in the ponds.

-6-
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h

SITE GEOLOGY

The Sequoyah Facility is located on a thin Pleistocene terrace

deposit which overlies the Atoka formation bedrock. The

greatest thickness of terrace material within the facility'

boundary is about fifteen feet, and in some areas is absent.

The terrace material is approximately four feet thick in

the area around the treated raffinate ponds. The

unconsolidated terrace sediment is composed generally of

both well graded and intermixed gravel, silt and clay with

scattered chert pebbles. Both the gravel and clay materials

of the terrace deposit have been used for facility

construction projects.

The terrace deposits are underlain by the Pennsylvania age

Atoka formation, an irregularly bedded sandstone, siltstone

and shale sequence. Deep site borings show this formation

thickness to be upwards of 390 feet. In areas where the

soil cover and terrace deposits have been eroded or stripped

away, the discontinuous members of the Atoka are visible.

The dense nature of the Atoka rocks results in a formation

with low water-bearing capacity, and monitor wells completed

in this interval yield little water. This formation

characteristic commonly results in a recovery time of a week

or more for monitor wells which have been bailed to near

dryness. A few wells in this formation intersect fractures

in the sandstones and shales and therefore recover much

quicker. Thus, fracture flow is the predominant avenue of

groundwater storage and movement in this formation.

-7-
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k Lithologic Data

Construction of treated raffinate storage ponds in th'e study

area has both removed and disturbed the natural, in-situ

ground cover. In some areas, several feet of soil and terrace

material have -been removed, while other areas have been

covered with compacted fill and clay.

Extensive borehole drilling associated with treated raffinate

storage pond construction has resulted in the collection

of comprehensive subsurface lithologic data to a depth of

about sixty feet. Figure 1 shows the location of boreholes

and monitor wells drilled in the vicinity of treated raffinate

ponds 3E, 3W, 4, 5 and 6. Lithologic logs from each of the

borings are provided in Appendix A. Boreholes were plugged

following data collection. In general, the area around the

ponds is characterized by a thin (one to two feet) silty

soil cover, underlain by about six to eight feet of native

silty clay. Below the clay is a seventeen to twenty-five

foot tnick alternating shale / sandstone sequence, followed

by a distinctive and laterally continuous gray to blue fissile

shale, sixteen to thirty feet in thickness. Two borings

which fully penetrate this shale member indicate an underlying

hard sandstone unit which is at least ten feet thick. Figure

2 has been constructed from this data to show a general

lithologic section of the area.

'The only obvious sign of moisture in the cuttings during

-8-
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drilling is generally at the interface of the laterally

continous thick shale unit and the overlying shaley-sandstone.

Approximately 10% of the time, moisture will be evident in

the gray shaley-sandstone, before the' interface is reached

(see Figure 2, 15-to-20 foot interval).

Geologic Cross-Sections

Two geologic cross-sections have been prepared from the

lithologic logs provided in' Appendix A. Figure 3 is a plan,

view of the treated raffinate storage pond area showing the |

location of the cross-sections presented in Figures 4 and

5. Cross-section A-A' is an cast-west profile, and B-B'

is a north-south profile view.

.The geologic sections show a generally flat-lying

stratigraphy, with an apparent gentle westerly dip. Outcrop

measurements at other locations at the Sequoyah Facility

site show the true dip to be at approximately 4' in a

northwesterly direction.
l

Correlation of the stratigraphy encountered during drilling

is relatively easy across the site, particularly when the

thick, fissile shale unit described previously is encountered.

Although some uncertainty develops in correlating the borehole

information from well 2344 near pond 6' because of

inter-tonguing of an unconsolidated sand and a sandstone

unit, the geologic cross-section in Figure 5 represents a

realistic interpretation of the subsurface data and is

.

-9-
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consistent with the lithologic discontinuities observed in

- outcrops of the Atoka formation.

.

Pond locations have been superimposed on the geologic sections

to provide a reference to the earth-moving work done for

pond construction. The ponds were specifically constructed

to rest upon the dense, hard, dry, tan-gray sandstone unit.

The sandstone unit was easily identifiable during excavation.

.

POTENTIOMETRIC SURFACE IN THE TREATED RAFFINATE POND AREA

The monitor wells in the treated raffinate pond area allow

construction of .an area potentiometric surface. The

potentiometric surface map shown in Figure 6 was constructed

from water levels of December 4, 1985. The data show a

west-southwesterly groundwater flow direction beneath the

eastern ponds, which gently turns more to a west-northwesterly

direction beneath pond 5. A gradient of about 0.02 is fairly

constant across the site.

POND CONSTRUCTION

|
.

The treated raffinate storage ponds were constructed to*

provide optimum groundwater protection. The ponds are lined

with a synthetic material (Hypalon) which is underlain with

a leak detection / collection system. Below the detection

system is a two-foot-thick (minimum) compacted natural clay

liner. Additionally, groundwater monitor wells are in place

- 10 -



around the pond area to detect any leakage through the

synthetic and clay liners into the uppermost aquifier.

I
'

Each of the five ponds (3E, 3W, 4, 5 and 6) has a storage

6capacity of 14.4 X 10 gallons with a 3-foot freeboard.

Ponds 3E and 3W were constructed in 1979. Construction

involved excavation to the top of the hard, dry, dense

sandstone previously described. A two-foot-thick (minimum)
natural clay liner was installed on the hard sandstone and

the embankments and compacted to 95% of standard Proctor
'

density to produce a liner with a' laboratory permeability

-9
| equal to or less than 10 cm/sec. A slope of 3% to the
'

I
, south' was maintained on the ' clay liner to allow for a
|
collection point should pond leakage occur through the

synthetic liner. Six, three-inch perforated PVC underdrains
|

were installed 75 feet apart, above the clay liner and extend

across the width and up the embankments of each pond. These
|

underdrains comprise the leak detection / collection system.'

|

| The PVC pipes were installed in approximately 15-inch deep

trenches in the clay liner. The trenches were excavated

| .into the underlying sandstone formation to maintain a two
i
foot thick compacted clay liner beneath the underdrains.

|

| The trenches were then backfilled with gravel and sand to
|

assure collection of any fluid. A two inch thick sand layer

|
was extended across the entire pond bottom to provide a

| permeable pathway for movement of any leakage to the

- 11 -
-)



i

underdrains. The impervious, synthetic Hypalon liner overlies

f the sand layer and leak detection / collection system.

Pond 4 is immediately east of pond 3E (see Figure 1) and

was constructed in mid-1980 in the same manner as that

described above for ponds 3E and 3W, except that the leak

detection / collection system uses four-inch PVC pipe.

Ponds 5 and 6 were conatructed in early 1985, using the same

design as pond 4.

Construction of all five ponds was supervised by Hemphill

Corporation of Tulsa, Oklahoma, an engineering consulting

firm. A field technician was on-site and performed daily

inspections and tests to insure the ponds were constructed

to specifications. A professional engineer monitored the

pond installations and certified that the ponds were

constructed in strict accord with design specifications.

POND PERFORMANCE

Pond 3W developed raised areas or blisters in the synthetic

liner in' 1979 as fluid was introduced, indicating gas

development beneath the liner and possible leakage through

the synthetic liner. Leakage of the top liner was verified

by fluid collected in several of the pond underdrains. Fluid

also collected in pond 3E underdrains, although the liner

did not blister. Both ponds were emptied, the underdrains

- 12 -
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were pumped dry, and the synthetic liners were either replaced

f (3W) or repaired (3E). Following the repairs, monthly

sampling' of the leak detection / collection system did not

f detect any fluid un til _ . July 1985 when less than 1 gallon

of fluid was detected in the southernmost underdrains of

each pond. Re-sampling on a weekly schedule thereafter failed

to detect additional fluid.

Pond 4 has not experienced any fluid collection in the pond

underdrains since utilization began in mid-1980.

i
!

The leak detection / collection systems in both ponds 5 and

! 6 have collected small amounts of pond fluid since being

put into service. Fluid was detected following first

introduction of treated .raffir a'.e solution. The ponds were

emptied immediately, the underdrains were pumped to dryness,
~

and the synthetic liners were resealed along suspected leaky

seams. When fluid was subsequently placed in the ponds,
,

i
i liner leakage occurred at estimated rates of 18 gallons per

day (gpd) from pond 5 and_22 gpd from pond 6. These leakage
i

|
'

rates are calculated from the amount of fluid pumped from

|- the underdrains back into the ponds each week. .

|

The small quantity of fluid appearing in the leak
|

detection / collection system indicates each synthetic liner

may have a small hole'. An estimate as to the size of the

holes is possible using Darcy's law:

:

|
,

- 13 -
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f
Q = 104 (dh/dl)

whe re_ - Q = discharge (i.e., rate of. fluid. accumulation

in underdrains)
f K =. hydraulic conductivity (estimated permeability,-

of sand layer beneath synthetic liner)

A =-cross sectional area (i.e., area of hole in

liner)

I dh/dl = hydraulic gradient (i.e., height of fluid column

in pond over 2" sand layer beneath liner)

Rearranging the above equation and substituting numerical-,

values, the size of ' the hole in the pond 5 synthetic liner

'is calculated to bei

i
i !

.
'

Q
!

A = K (dh/dl)

t A= 18 gpd
i 100 gpd 18 ft

ft -2 O'.16 7 f t
|

(. A = 0.00167 sq. ft. = 0.24 sq. inch (hole size)
:

.For pond 6,

22 gpd

| 'A '= 100 Ed 19 ft
ft 2 * 0.167 f t -

I
'

A = 0.00193 sq. ft. = 0.28 sq. inch (hole size)

-

- 14 -
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Such holes ~with a combined area calculated above would be

extremely difficult to find in liners that each cover more

than 2 acres.

The time it would take for any leakage through the synthetic

liners to pass through the 2 foot clay liner can also be

theoretically calculated by applying Darcy's Law.

v = Kv (dh/dl),

A

where v = velocity of fluid

| Kv = vergical hydraulic conductivity
| (10 cm/sec, liner placement criteria)

dh/dl = hydraulic gradient (1.c., unit gradient
assumed because fluid is not allowed
to build up in the collection system)

y = porosity (assumed to be 20%)

|
|

|

!

|

l

|
.

i

|
*

.

- 15 -
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Substituting the appropriate values, the travel time for

h the fluid to cross the two foot thick clay liner is calculated
to'be 386 years.

,

No evidence has been developed which suggests that there

have been any leaks from the pond systems to the surrounding
environment.

TREATED RAFFINATE POND GROUNDWATER MONITOR WELLS

Monitor Well Locations

The existing monitor well network in the pond 3E, 3W, 4,

5 and 6 area is shown in Figure 7. These wella surround

the pond area and include replacement wells for those removed
I

due to pond construction. In addition, those wells that

occasionally go dry (wells 2322 and 2323) have been paired,

<

with nearby deeper wells. (Three of these wells, FTP-2B,

-2C, -2D, -were installed to evaluate nitrate and uranium

| concentration in the well FTP-2A area south of the ponds
| in accordance with license Condition 14 (report in

preparation).)
:

|

The wells, aside from the FTP wells, were installed

specifically to provide a comprehensive monitoring program-
for detecting potential treated raffinate pond. leakage effects
on groundwater, in accordance with License Condition 12.

The wells are located in the likely direction of fluid

movement should leakage occur through the pond liners. Their

- 16 -
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location also takes into account the results of a detailed
( area electromagnetic survey.

;
Monitor Well Construction'

Eighteen groundwater monitor wells have been installed around

ponds 3E, 3W, 4, 5 and 6 (Figure 7) to monitor potential

pond leakage effects on the groundwater. All wells have

been completed in the uppermost groundwater horizon, as this

represents the route of potential migration should leakage

occur. Three monitor wells ' that were previously installed

in' the late 1970's (wells OW-1, OW-4 and OW-4A) have- been ~

drilled out and -plugged (bentonite / cement slurry), as; they
i

'

I were located in areas of new pond construction (see Figure

1). Other existing older wells (2322 and 2323) have; been

(: wellssupplemented with deeper wells after the shallower

became dry. Appendix A contains all well completion records
!

for'the treated raffinate pond area monitor wells.

:

All but one of the eighteen wells were installed using the

air-rotary method of drilling. This method allows careful

i logging of drill cuttings and early detection of moisture.

In one case a liquid detergent solution was erroneously
: -

| introduced during drilling to . aid in returning cuttings to
,

the surface (well 2343).
t

i

As previously described, the probability is very low for

finding significant quantities of water in monitor wells

established in the first water bearing horizon on the facility

- 17 -
a



- _____-___________ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

u

e

L

property. This ' is characteristic of a tight formation where
~

r
( only fractures ' provide a potential . means for any quantity

of water movement. Therefore, the drilling procedure often

'
involved boring to a specified depth and ' then waiting 30

to 60 minutes to see if moisture was evident on the wall

of the borehole. If moisture was not detected, drilling

( continued a 'few feet further, and the hole was re-checked.

This procedure continued until moisture was evident in the

cuttings or until moisture was observed on the sidewalls

of the boring.

| Once the presence of moisture w a.s confirmed, well completion

involved gravel or sand packing.around a section of PVC screen

or perforated PVC pipe. Although some of the older monitor

wells (e.g., FTP-2) were backfilled around the PVC pipe with

i gravel or -cuttings to the surface, all recent construction

practices have used the placement of a bentonite seal and

cement backfill from just above the completed screen interval

to the surface. This method of well completion prevents

infiltration of surface water and is recommended by the U.S.

Environmental Protection Agency.

GEOPHYSICAL STUDY

Electromagnetic Survey

Electromagnetic' (EM) survey instruments measure earth

conductivity to depths of several meters and are used I

routinel'y in groundwater studies. The method is based on

- 18 -
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L

r

L

induction ~ of currents in the earth via a " transmitter" and
r

L determination of the resultant conductivity via a " receiver."

The receiver . values constitute a weighted average of the

'

earth conductivity with depth and are related primarily to

depth and quality of groundwater in addition to rock type

and soil saturation.

' Conductivity values are obtained along a grid pattern at

a pre-determined spacing interval and plotted on the grid

and contoured. The contouring delineates anomalous features

associated with or indicative of conditions such as buried

metallic objects, bedrock " highs" and " lows", buried stream

channels, or groundwater plumes of other than background

composition.

In October 1985, the immediate area of the treated raffinate

storage ponds was EM surveyed, using a Geonics Model EM-31

ground conductivity meter, with a ground penetration depth

of 18 feet. Profile lines spaced approximately 50 feet apart

were traversedt and ground conductivity values recorded every

10 feet. Figure 8 shows the locations of each of the profile
i

lines and recording stations. In total, 11,380 linear feet

of profiles were made, and approximately 1,240 data points

were obtained.

The contoured data resulting from the detailed EM survey

are shown in Figure 9. .Several anomalous features were

identified and numbered and interpretations made regarding

- 19 -
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what the features represent, e.g., " bedrock highs" or

f- potential groundwater plumes possibly originating from - the

nearby raffinate ponds. Subsurface topographic features

'

and " bedrock highs" were eliminated as possible causes of

the anomalies, based on consistent lithologic data over the

area. To enhance the interpretation, groundwater monitor

wells were installed .and carefully logged in each of the

j apparent anomalous areas and provided site specific data.

AREA GROUNDWATER QUALITY

Interpretation of the EM Survey Results

*
i

Water obtained from the groundwater wells installed in each

of the three apparent EM anomalies was analyzed for nitrate.

The nitrate concentration is a key parameter in interpreting

the reason for the anomalous features and whether the

anomalies are related to leakage from the treated raffinate

storage ponds or some other cause. The nitrate concentration

; in the ponds is approximately - 30,000 mg/1; therefore high

levels in the groundwater could be an indication of seepage

effects. Nitrate movement through clay would approximate

! that of water, and attenuation would be low, meaning leakage

would be expected t o' show levels closer to 500-1000 mg/l
|

| or higher rather than the much lower concentrations noted.

I

! The groundwater data (Table 1) show nitrate levels to be

less than 10 mg/l in two wells (2345 and 2347) and 20 mg/l

-20-
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in _ a third (2346). These low nitrate concentrations would

,

I not bs' a significant contribution to the conductivity

anomalies detected ' by the EM survey. The data also show

\ sulfate, a double charged anion in solution, is present at

elevated concentration, which would contribute to higher
'

conductivity values for water in each of the three wells.

j The origin of the sulfate found in these'three wells is not

certain. The source is clearly unrelated to the storage

of treated raffinate solution in -the lined ponds or to the

application of treated raffinate as fertilizer -- the treated

raffinate solution does not contain appreciable sulfate

concentrations. There are also no reported near-surface

sulfate minerals in the area.

The elevated sulfate values may be a result of alum,

(KAl(SO4)2:12H O). Alum was stored in 1979 on the ground2

surface in the vicinity of the treated raffinate pond area.,

; Impinging rainfall and surface run-off could have dissolved

l- some of the alum and carried the sulfate down . through the

soil profile to the water table.

I

Overall Groundwater Quality in the Raffinate Pond Area

Groundwater quality in the treated raffinate pond storage

area may be interpreted from water chemistry and elevation

data summarized in Table 1. These data lead to four key'
observations:

- 21 -
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First, nitrate concentrations are irregular and

. do not correlate with apparent water flow directions,
~

Second,- suggested potentiometric surfaces are

smooth, indicating no subsurface mounding associated
)-'

with a liner leak;

Third, sulfate concentration is irregular. and

can be explained by early practices which are not now

I followed; and

Fourth, the uranium concentrations are background

levels f'or all wells.

Wells 2345, 2346 and 2347 were located in areas found to

be anomalous noted by the EM survey. Nitrate levels were

10 mg/l in two wells and 20 mg/l in the third. Such low

levels clearly do not indicate a close source of high-nitrate

fluid.

Well 2343 was installed to monitor water' quality near Pond

6. High initial pH (8.5) and sulfate concentration (4200

mg/1) can be traced to detergent added by the drilling

contract'or to return cuttings to the surface, contrary 'to

instructions by Sequoyah Fuels. Nitrate level in the well

.is approximately 40 mg/1, and may be due to concentrated

fertilizer runoff leaching from a preconstruction topographic

low spot down to groundwater. Longer monitoring is required

before definite statements can be made.

- 22 -
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Well 2344, also near Pond 6, exhibits nitrate concentrations

(
~

of approximately 20 mg/1. Small elevations over background

can be indicative of leaching from the experimental raffinate

applications of several years ago. Continued carefuls

monitoring is planned.

Wells 2340 and 2341 were installed in Spring 1985 to monitor

[ potential leakage from Pond 5. Well 2340 apparently was
I
'

improperly cemented by the drilling contractor as evidenced

by high pH and was drilled out and plugged in November 1985.

An - of fset well, 2340A, shows a small elevation of nitrate
,

over background (19 mg/1) which will be followed.

'

Two wells north of ponds 3 and 4, wells 2348 and 2349 show

the highest nitrate concentrations _ in the area, at

approximately 60 mg/1. Three possible reasons can be
'

postulated for the higher readings;
,

(1) possible residual fluid from Pond 3 liner leakage, .

which was repaired,

(2) past raffinate application in.the area, or

(3) a present day-leak.

| The last option is ruled out as no fluid is being captured
i

! in the adjacent pond underdrains, the potentiometric surface

does.not indicate a flow in the direction of the wells and

I the observed groundwater concentration is much lower than

the treated raffinate fluid.

| - 23 -
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s

<

s

Wells 2323, 2322, 2322A, 2341, 2342 and 2350 are the

remaining wells in.the treated raffinate pond area monitor

program. Well 2323 was dry certain times during the year

] so it was offset with 2349. Well 2322 is also frequently

dry and was offset with 2322A. The.four wells, 2322A, 2341,

2342, and 2350 .all exhibit ~ t'ackground water quality, with

nitrates less than 10 mg/1. Careful measurements of these

j wells will be included in the future water quality monitoring

program.

.

The data do not show any leakage of treated raffinate

solution taking place to the aquifier. With the expanded

monitoring program in place and the data reported by this

investigation, the intent of . the license requirement has

been met. Continued detailed monitoring will provide an

excellent record to better assess the groundwater situation

in the area and to provide future assurance of no impact.

4
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TABLE 1. RECENT WATER QUALITY DATA
FROM ALL WELLS IN THE

LINED RAFFINATE POND AREA
(EXCLUDES FERTILIZER TEST PLOT (FTP) WELLS) .

Date Conductivity NO -N SO U Water LevelDell Sampled (umhos/cm) IgI (mh/1) (mh/1) (mg/1) (ft-MSL)
2350 1.-26-85 571 7.9 4 66 0.055 526.29
2347 11-26-85 3240 7.7 5 980 0.013 519.49

2349 11-26-85 1200 7.3 58 250 0.008 513.42
2344 8-85 -- -- 14 -1,030(4/85)(0:008 510.45

2346 11-26-85 3540 7.3 20 1,650 0.016 509.87
2343 6-85 -- 7.2 41 (8/85) 4,200 (0.027 509.09

2348 11-26-85 1300 7.6 56 219 0.013 505.28

2322A 8-85 -- -- 0.2 450(4/85) 0.009 498.20

2342 8-85 -- -- 0.1 1,030(4/85)<0.005 497.75

2345 11-26-85 2660 7.4 1 1,250 0.021 493.02

2340A 11-26-85 3990 7.3 19 2,340 0.010 490.53

2341 8-85 '
-- 0.4 2,000(4/85)(0.006 484.81--

2322 11-26-85 (dry) -- -- -- -- (dry)

2323 8-85 (dry) -- -- -- -- (dry)

.

Data arranged in decending water level elevation, i.e. upgradient to downgradient

-34-
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MONITOR WELL FTP-28
SOUTH OF POND 3

SEQUOYAH FUELS CORPORATION
GORE, OK

1

Depth
Below PVC Cap, Vented, ,

Grade
LITH 0 LOGY in Feet TOC 1.95' Above

. 7 Brade
9

Orange-Gray, Silty '9;f '.. .p*.i
Clay F- 4" ID PVC Csg,

- {. - 2.5' | .5 j,h Threaded Couplings
-

M L - L ;Gray, Silty-Shale g-- Fj

M ' --5
@.' - Portland Type I:

Ny==,|I
- 6.5' ***" "_

5j.y]i.. 1 }. ,f Bentonitc
U/':|^j;jj) ;.

Dark Gray, Hard
i , e

Sandstone |.: {:i:J;[.6 0
- - - - 7 7/8" Borehole

$p 6
*

Alt. Gray Shale-Sand 7 h <,
.

~
*

,. ,

stone Sequence # fEcm - 13.5' '-

._ _=_= . . .

t 5=- -

_

. f ..*

Dark Gray, Soft Shale
w/ Sandstone Stringers - - - - 16 0' - N: _ r_

4'

0 17.5' to 18.0' = - Bentonite Seal
| N - 18.0 ' 18. 0 ' - .

g, --

' ~ . .-

| ' ' . . , , ; 95 ?.h.\a ,c:.g:
Lt. Gn y, Hard Sand- .(f A 0-

: 20. 6 ' - $ 8-12 Frac Sand
i stone; Damp & Shaley b 2.:s.y:- a ;

,

Pack021.0' to 22.0' P4g pg,3- . ^),f.s
'

5.)),:5
| __ - 23.0' MYEI23

^'
'

5' of 0.010 inch
j 2- ~- -- -9:-:+:e.ii. PVC Screen

2rN'5 -I' ',"=~=-=2
Dark Gray Soft Damp =- =

-'NShale ' 23
,

'

-":h'-"- Bottom Plug
x-

W 25.6'-,

!

T. D. - 25. 6 '
|

' Well Installed: 11-11-85 by Jim Winnek, Inc.

.

.



v

MONITOR WELL FTP-2C,

SOUTH OF POND 3
SEQUOYAH FUELS CORPORATION

GORE, OK

l

,

Depth
Below

PVC Cap, VentedGrade i .

LITH 0 LOGY in Feet TOC 1.65' Above
T Mde

. E
' ' ,'

- -

s
'Lt. Gray Sandy-Silt; -

Damp @ 0-2.5' | g.:
'

- 4" ID PVC Csg,''

I Threaded CoeplingsI g
'

!!'#
. U

-' S_4.5' 5-

1
-- - Portland Type ILt. Gray, Maroon, Grn,

-
a-

Cement w/5",Hard Sandstone -

-6. 5, Bentonil.e-

!: ,,..

Lt. Brown Shale -; . .,1. 0 ' t
.-

.

. . ,
| 7-

Brown, Soft Shale --- 1 -0 . 7 7/8" Bor@ ale
'

: -

_

Gray, Hard Sandstone N ~ ' j
_ -- , .

.

!a s '

.9
3Dark Gray, Soft -:!= s=

Blocky Sha1e 4,E -15 . 0 ' --5: I -

_

..
,

! Dark Gray, Hard Sand- N# ,I S
*'

stone & Shale Sequence ~
. . ...;: ;:s 18.0, -

0
:

.

N Bentonite Seal
M -20.0' E 0

20.0' - . . . . .
-

'

Gray Shale .Cf j' :i O,;3. . .
... . .,,

^
i

y -21.5' a :: .g i.- m

, " p-4 T|f, 8-12 Frac Sand
!:

:' 4* ;j.
==- . . . . .-

--a _ _

".:. @)DyiEE .. : .g.;- Pack

2__5 Ek "E-:-:-:-i 'Dark. Gray, Soft Shale 3
.f":!T

-

'. .?:
y.-:: -

fW; E-'! 6. . c5:
_ .h 5' of 0.010 inch

. .

' is i i. S.$::g;.
- Ni -27.5' $W |:8E3 PVC Screen

4 I-2 -
:sig...-

:.dm;:if
.' === :;

yyd_. Bottom PlugLt. Gray, Soft Shale - :g 29.1 ' --
-

| T . D . - 29.1 '

l
' Well Installed: 11-11-85 by Jim Winnek, Inc.



|

MONITOR WE'.L FTP-2D
SOUTH OF FOND 3

SEQUOYAH FUELS CORPORATION
GORE, OK

Depth
Below

PVC Cap VentedGrade , .

LITHOLOGY in Feet TOC 1.8' Above
- - -- %

. ._. 4 rade-

I'!h
' 'Gray, Clayey :

' Silt b;g*

4" 10 PVC Csg,

u - 4. 5 '
.

Threaded Couplings,

-'

* *

Lt. Gray-Brown Shale M ~~5
-

-

g*A - ."- Portland Type Iw/ Sand
_ d W9j

'

,

7 r .& Cement w/5%Gray-Maroon, Hard
*;.t.s . . ' ** BentoniteSandstone -9.0, -

jGray, Shaley Sandstone va
Gray, Hard Sandstone _

:- r _10*gi l_ 0

ip7ih~ " ' j ,9 f. x- 7 7/8" Borehole
, .w. ,

Sj ;
:. ;. r

-
= _ " . -12.0' :.

-

14.0'
d,8

'g!Dark Gray, Soft | l-~
'

Shale TG l 5 y c; - Bentonite Seal-15. 0 ' --
-=

fjj.j.fN{jfj!
[ Gray, Hard Sandstone

.
16.0'- .. , . .

N.)kkh:jy
18. l '-- f)i?",i-):if_. -17.0' :Gray Shale

--

_ : Rac Sand-

Gray, Hard Sandstone ;_;_ _,

'!:'.?r .F55
,,

|
- '.:! SN.Becoming Shaley 0 19.0' 2 0 :. . .. _ . -

.

m 5' of 0.010 inchC- -20.5' :. ::555 z-
..

; Dark Gray, Soft, E-5 fiiv~'35:2N PVC Screen2

Damp Shale
~ 23.1' ' @7. 15:33:. ,

-

E#
'

,

r r-- Bottom Plug
T.D. - 23.l'

Well Installed: 11-11-85 by Jim Winnek, Inc.



MONITOR WELL 2322A
NORTHWEST OF POND #3

SEQUOYAH FUELS CORPORATION
GORE, OK.

!
:

Depth PVC Cap, Vented
Below
Grade

TOC 2.7' Above
. LITHOLOGY _ in_reet

R' N
. .j, - Grade

w, s
Brown, Silt-Loam r 5

2 0' E dQ 5" ID PVC Csg,-

Red-Brwn, Sandy Silt' M' @ Glued Coupling'

3.2'_
..Lt Gray, Whte Sndstrig ** % 7-

$,c,@
. _4,1 jp...

E.._7.6'
_3 '

Lt Brown, Sandy Silt "a

@*'
-'

-

- Portland Typa
Tan, Gray Hard Sndstne;),.;.@^- "

i -- I Cement.

Limonite Stain _ -8.8' *

_
6

~~0
- '. '

-

m iss 1

Tan, Highly Weathered -
-

h.$ f ,f.
-

. = = - 7 7/8" BorehoJe
...Shale; Sandstone Lens -- w W'

0 9.6-9.8' -E __ _ :
e. : ,

-
.. - 13. 5 ' ? - F. xTan-Gray, Hard M' *sSandstone -

. 15.0' l 5 kqi i

'

Lt Gray, Sandstone _, M|5M if2 I.
.

-16.0'
Tan-Gray Sandstone

..4@1!. 16.7'
~

. : 17*5'Gray Sandstone g;;q.,.g
$ 2.3' Bentoni'.e,

-18.7''
Sandstone, Weathered ~Tan-Gray ;.was:( 19.0' -

., - - , , ,_19.8' ? .Dw ex
. * . .' -_

Gray, Hrd Sandstone - -20.4' i | * * I'
*

=_-- */ 1 ,:...
Tan, Weathered Silty- 5 22.0L-f, ,< ,. .,1--

Shale; Damp ===; ::* * 1::.,*/ ; Gravel Pack
,,

-2 3 * 5 '-
.. = .*Gray, Hard Sandstone E..n:;:M :9'. * !*'*. .

_gg,g. g__5r g .,,

i -Tan, Shale - . 25.4' : *.1,],;g,*
,,

*_ -

-10' of Saw-CutGray, Shaley Sandstone #M * */ E'. * . * Csg, 2" Apart*f -27.5' * * .
-3.*/ :' Around 3 Sides

*'

:*. ::.

Gray, Shale w/ Sand- ih I .*., ::s* */; o f Cs g./
_ * . * . *stone Stringers .h

h,:*.*./ -IE'f.':
:s.

Gray, Damp Shale --- d*,h-

* * * **
-

---- | ,. , 2" 1,1,t

Black, Fissile Damp
--

|

|

--
32.0 L . & -G Bottom Cap-- -

Shale
_

-

_.33.0' 33_

9

I
.

WQ11 Installed: 4-3-85 By Hemphill Corporation

|

5 kg/
t a



MONITOR WELL 2340A
t SOUTHWEST OF POND 5

SEQUOYAll FUELS CORPORATION
GORE, OK

Depth , _ PVC Cap, Vented,

| Below
Grade TOC 2.6' Above

LITH 0 LOGY in Feet Grade

Fill Material 4" ID PVC Csg,
6 :1 ;r. Threaded Couplings

Portland Type I.

.. j ' Cement w/5% Bentonite'

y,4
u

r : -3 3: c
-7 7/8" Boreholeo- 5.5'Brown, Weathered Soft -E -

_ 6. 0 '-
Shale -

- 7*0' -Bentonite Seal,

Dark Gray to Black ry!!jjpg 7.5'- y" y
Hard Sandstone, Brwn U

j|g.gp" ;j.), W-
Weathered 0 9.0-9.5'._ - 9.5'
Brwn, Weathered Shale 22 -10.0' --0 - k~' -

=-

-8-12 Frac Sand1
.g,: # d' , . .$ PackBrown, Hrd Damp Shal.ey ~w* -11. 0 ' n. . Wiliji

Sandstone *i 11.2i- g g.;_;_; g|g
5m4:'!!(.j:}:..| p 4:?.hn ::::::

gpg. ;7.r:.Gray, Hard Sandstone
5' of 0.010 inch14.0-

-

.<g.y;; PVC Screen;. . gg<
.

Brown, Weathered, Dam'n = =Z -- M: err.-:+1?a :
Fissile Shale f---@

_ 16.2'
' Bottom Plug- ,

T.D. - 16.5'
|

l W211 Installed: 11-13-85 by Jim Winnek, Inc.

|

|

I

I
,

1

1



- . - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ ________-_ - __ ______ __

MONITOR WELL 2341
WEST OF POND #5

SEQUOYAH FUELS CORPORATION
GORE, OK.

i

l

I

PVC Cap,-Venteds

Depth
Below
Grade TOC 4.2' Above

LITHOLOGY in Feet Grade

[ .; [ h
5" ID PVC Csg,~

: <.

''

Fill Material; / t .
Glued Coupling

''

Cobbles; Loam; Sand;. . ';:
.*

Portland Type I .

Clay ;
- j 5.0'

-

Cement'_

- ^ ~ '' '

6.3' r - 2' Bentonite

%,]
-

dBrwn, Weathered 7.0' f,'jShale w/ Sandstone
* *
, ,y

Lenses; Damp
IEtnj ft, Damp _. GNP"

{:', '.
'--r - 8. 2 '-
.

*

- 9 2'
*:g; .[

**

Gravel Pack' 't b 0 (.;Soft, Damp - 2. ' -

-10. 0 ' ;__
..ne _.

. , . . _ _;
Trii Soft -- -- ' * , + , .*;-5 ' of Saw-C'st "sg ,ed shale , Weather- --

-12. 0 ' ff.*.jg2:f**., 2" Apart A.round
9-- . . .

c -
__.

_==. M : ,. .*E3:*. / 3 Sides of Csg
14.0' "*,y.** Bottom Cap

*

=___

: -
1 6

---- IllM.)h.-[..: ..e
di.J'r.Q.>'O -Drill CuttinEs

Black, Moist -

__

W :. iFissile Shale - - - - ~ ~

::,: 9. ..,;.,....
.- . _ _ _ _ _ _

. .~. 4, .;^ "' 7
_

' ':- z .

E= -20.0' 2_0 20.0 d Y

Wall Installed: 4-4-85 By Hemphill Corporation

. __- _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ . _____ ..



.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

MONITOR WELL 2342
-SOUTH OF POND #5

SEQUOYAH FUELS CORPORATION
GORE, OK.

Depth PVC Cap, Vented-
.

Below
'

I LITHOLOGY i Feet
***

GradeTan, Moist Silt
-

;hWE '7 go:' ' -

l' *i ppSndstn " fey Silt w/- EN
'--Brwn Cla -

F ag. v.g 5" ID PVC Csg,
Brwn/ Tan Clay Shale _ mms -2'. *; i'

_.

7 Glued Coupling
2'3'

'

0Lt Gray, Hrd, Sndstne f..: __ -3*Brwn, Soft Sndstne $i.$g N .

i=6sa, w - 4.8' E 40'A
C1'' 0_

Brwn-Gray, Silt-Shale
- -'

- 6.l' (4th Port 1hnd TYEe ITan Hrd Sndst
Shafe/Sndstnebneayerr

--~ - 7.0' i' ips,

-

Tan Shale; Damp (?)~
-

- 6.5 f.,H. w Cementhe

- 8.1'n::4s: ; - 7 7/8" BorehcleTan Sandstone
-

-- - 9.0' W
Brown Shale I-S -. i-

=== -- '
-10. 0 '_

Tan Sandstone ?#' ', '
_

~~

12'0'
-11 '

Tan-Brown Shale := - 0' 12.0e_

% &. &c.
m. ..

^

2.5' Bentonitep: ".( -

Limonite Stain 0 15- :.
- @' .. :,m*/

Gray, Hard Sandstone; ) ":( t.j; 14.5'-.

*1.
15.2'; Thin Shale i! EM 'I * : *- . :1
Laye s Bwtween 15.2- ),!*.*!j * . * * Gravel Pack,.

_

w.-- 18.0'- ,: _.*,*.,-:.-|*

, ,

2 i= -19. 5 ' . . t '. :-:5:f;g
Brown-Gray Siltstone- , '.*.|f :55|.;
Shale; Damp (?) , t ; *.:55*f

'" ,|[{:l : ',- 10' of Saw-Cut* *f .
_

'|/*

22.0'-

. s ;; |.. . .,' c. Ft Csg, 2" Apart.

;:5:: .-

f*'.|f*t . '::5::,* Around, 3 Sides% (
Gray, Hard Sandstone; | 2 5 * :* - C-:-: * * . of Csg'

Shaley 0 23.5-23.7' p2 'f :I(i:7.* :,*

. ,

* ,f.*g? :5::, . t|,and 26-26.5'
., ?|55$**:h

.
.

***
h5 .

Bottom Cap-
-. -2 8. 0 ' 28.0' -- 5. m . . m

._

$b,I$ggh|L M._ G V s
'

, --Black,. Soft, Damp .- . g;,.

Shale; Sandstone Len( S, ..Gidh*' Drill Cuttir.gs

0 30-30.2' & 36-36.2' S e.%f.M.R.f,.

-
- - - -

-40. 0 ' 4- 0 40.0' N'G t

Well Installed: 4-2-85 By Hemphill Corporation-

- _ _ _ _ _ _ _ - _ _



MONITOR WELL 2344
SOUTHWEST OF POND #6

i SEQUOYAH FUELS CORPORATION
i GORE, OK.

.

Depth - PVC Cap, Vented
Below TOC 2.4' AboveGrade

LITHOLOGY GradeI" EeetB , Clayey, Moist g---

han, Clayey,MoistSa{d (gg/pp: -2$0' -I @ 5" ID PVC Csg,
Glued Coupling. . ;

Brown, Clayey Moist Sard ! -. o -

: .c

Tan-Gray, Silty Sand _
. . . . . ~5.0' _ 5 :.; Portland Type'

6 I Cement4;
-j .'

h[fd
Tan, Soft Sandstone C 3

)
.,

Brown, Silty-Sandy Clay i'' 7 7/8" Porehole-8 5'.

' Tan & Gray, Shaley Clay I-0
' '

10.2' 10.0*- -

. . . .....* - 1.6' Bentonitei
r in 11 * 6 '- iWD.Gray, Hard Sandstone '::: & .. ; .f., .

;Ygj.j w/ Limonite Staining
13. 5 '-' .I * !.*.$*.*.

n
-

T;.. . . . .
. , ._=

. -:5,0' --5 33*:M. <- Gravel Pack,. "j. '....)- 14. 0 ' *..Brwn, Soft, Moist Sndstr 1 .
.*<-

:/ *..-7-1/2' of Faw-
. ..=

?..

HrdSandst0n$5- .i. Isfi) '., /. <,5:3tGra **

fractured
.

Higi[im6niteStaining.
- _17,3 . .,:::::'. . .l Around 3 Sides

'+ = .,.

" " .* * Cut Cs g , 9.,. Apad17 ,
, .'/:::::
*,..- = ..

*:..Tan, Damp Shale - T:
*. l:i of CsgLar - 19. 0 ' , . . ~

** 29

3:_::.i= .'.".1
-

. i ,'-Gray, Damp Shale
_

. : c.~n .. /.7 _20 m 2, 0 *

f.* ; *.

Gray, Hard Sandstone T.h 21.0' *+5-- Bottom Capg,

! w/ Thin Brown Shale T f.',.~
' %.-

. I. Drill Cuttings

Lay;;rs Nb - 23.0' 23.0' o ' '
'

- -

i

Well Installed: 4-2-85 By Hemphill Corporation

.



=

.

>,

MONITOR WELL 2
SOUTH OF P0ND

SEQUOYAH FUELS CORPe
GORE, OK

|

Depth
Below
Grade

LITH 0 LOGY in Feet-
Tan, Damp Sandy-Silt; ,

. .. b N Sandy-Silty Cla]y gg
-

_':.': '.
Gray to Black, Soft L--:
Blocky Shale _ _ . - 5

- - 5.0 --

Med. Gray, Hard Shale _ , ; _ 6.0'm ,, ,

- Lt. Gray to Med. Gray, :_
.
;3

Soft, Crumbly Shale }
- - --

- 9.0'_

l-DBrown, Weathered, Soft - - - =

Shale e =- - 11.0 '_

idh.iE
I~;

5%;..w{:Y.~Lt. Gray, Hard Sand-
s tor,6; Thin Shale Lay- ff,;.kf

.

1,5
..j. ier 0 14.1' - 14.5' e

:?.i r.?i
:..:K: - 17 0'

Gray, Soft Siltstone _. ME -18.0 ''

| Alt. Gray Shale & Snds_t ;~ ; } _19,0'

Gray Shale, Damp h_] 2_Q

@ 21-22' . _q__
i= -

-23 0'
22

2 22 5'Gray, Hard Sandstone _ '-
| Brown, Damp Shale -

, .,3.
.0'

|

Gray, Hard Sandstone :y:.. 2.5:

:y..
- ._ -26. 0 '

t_-~
___5Black, Soft Fissile 7

Damp Shale E_-G
- d . _30.0 3,}

.

Well Installed: 11-12-85 by Jim Winnek, Inc.

J



I

MONITOR WELL 2346
SOUTHWEST OF POND 6

SEQUOYAH FUELS CORPORATION
| GORE, OK

Depth
Below i r PVC Cap, Vented
Grade

LITHOLOGY in Feet TOC 2.2' Above
,_, GradeG_

_

i f --4" 10 PVC Cse,
-

Fill Material Pre- *" " "
! -,

dominately Brown-Clay- tc3'

Gy Silt
[ff-

-

- Portland Type I.-

4 3 |. . Cement w/5% Bentonite- i

B -
,

,

I 7 7/8" BoreholeF
.;

(dM/
- 8.0' 8.0'-

'

-
3

;4 3 - Bentonite Seal2OCs LS 10*o'_ ', wBrown, Weathered Sand- N
WJ'

stone, Damp Shaley 0
:;,{@? k.9 - 15'

k.M th(i--- $k
I 12.8'- M' .

5bhh'^

---8-12 Frac Sand Pack
5h+b.@

. ::::R37M -15.0' l.5 '- x. -:_:eGray Sandstone .i_ 15 5' -

::-:+-::M

.,
-

;;-_ _2_ ._- n!yn,
- W

Brown, Weathered, ' . _ . --

W:-:9-1 ',M 10' of 0.010 inchSoft Shale to Mudston_e -18.0' Ii. ih-3-3[.[;):fPVC Screen
Gray, Hard, Dry Sand- kh, $$I2NZ5I

'

h.EV..si:3|. '| stone w/ Soft Brown X: . 2.3
! Shale 019 - 19.5' l '':.: $ :; i...d $# I:25 '

' Dark Gray Hard Sand -
~

12.0'
22.8'- MN g Bottom Plug:..,g

stone --23. 0 '- _

j T.D. - 23.0,
2 5
--

i
i

Well Installed: 11-13-85 by Jim Winnek, Inc.

;



.

MONITOR WELL 2347
EAST OF POND 6

SEQUOYAH FUELS CORPORATION
GORE, OK

t

Depth
B PVC Cap, Ventedi .; g

LITHOLOGY in Feet TOC 1.9' Above
~

orade' - --

d, .

Tan-Gray, Orange- ,5 s. ' '-'' 4" ID PVC Csg.Stained Silty Clay ,

;*o Threaded Couplings
.

B * ***
.

_ - _ 4,os

b 5.0' - 5 !. Portland Type IOrange-Red Siltstone
-

Cement
f ,;o.bGray Shale, Weathered '

::=:

to Brown Mudstone 0
'-E; * .
===

- '

d.g.h 7 7/8" Borehole
.

7.5' to 8.5' F w' .

Gray, Weathered, j!..
- 8. 5 ' y:-

.T|.
--

3 tj ;.*4 g
40xidized Sandy Shale -Mii .

' *

-11*0'_i m r'

0xidized, Weathered, 'P. : , . -
Sandy-Shale'

~

f!'. 12 .1, -

-
'

l -13.0'
Gray, Hard,-Sandy . _ ! -

- Bentonite Seali

| Shale |IM l 5 14, g . _
'

'if.'(lf,!.!k- sfiEd -16.0'-

Orange Shale
h.I'6$ .55e=-=

!-17.0'_

E-G h.g.:;: 0'
| Gray-Brown, Soft,
'

W:athered Shaley Hudst_r#,=Es
$$j.!

~~-.2:U. 8-12 Frac Sand-19. 0 'Gray, Hard, Siltstone Q y i:MN.!![ Pack-20.0' 2.0
Brown Mudstone -20.5' . ...e : t:::$$j

%[
.

'$| Gray, Hard Sandstone '
"

2 2 '. 0 ' flp.f,)f;3f-3 10' of 0.010 inch
| Lt. Gray Sandstone 2 2 22 5'-

-

. ,,'f
PVC Screen-d @Q .(:3Lt. Gray Fissile

Shale M -25.0' l 5 .||9 }-
r

,{,_

Black, Soft, Damp p ..[..;. 5!:3 53I?,,[
.

Fissile Shale - y,". ?::::: .:;ff3_ _ _

--
~~ (y - Bottom Plug- 28.2 ' 28. 2 '--

T.D. = 28.2'

Well Installed: 11-18-85 by Jim Winnek, Inc.
|



MONITOR WELL 2348
NORTH OF POND 3

SEQUOYAH FUELS CORPORATION

f GORE, OK

I
|

Depth
Below

8 PVC Cap, VentedGrade
-

LITH 0 LOGY in Feet TOC 2.0' Above
--GradeOrange-Tan Clayey Silt- - --

Tan to Gray Hard SdstE
_

~l',h,
.T b5 4" ID PVC Csg,

Ii

Gray Clayey Silt, - f: *; Threaded Couplings
1 'Stain:d Orange -

- 4.0 ' --
. . . , . . . .

':.::::: . 5 r >
., .

.

;:, - Port 1and Type I
};j,g'ipj,y

-*'
: ..

,

Cement w/5%g,p;
'

f .

Bentonite
Gray to Brown, Weather-

.f.:j.;|,k
.

;cd, Soft, Mudstone '

.i.%pj i-
=.. .

#:if.:, i

:::!<' < 1 0 t
'

3

.

- 10.5 ' ; .: 6- o-

%:i>k:Lt. Gray, Hard, Weather- : J F
-

,

ed Sandstone; Shalely W s. 7 7/8" Borehole-

..

M};Q:.;
012.8' to 13.0' & 13.5' ,

14. 3 ' -.3:!; ( 5to 13.8' -

r-.

~

Lt. bray to Brown y Bentonite Seal*

4

Weathered Shaley Silt- 16.3 ' g, .. . ...g... .

stone - 17.5' ;,|g:).,:. {kj.$-

,

| Lt. Gray to Browi. d- gj; Ah,-
*-

_ - - - _' - 20.0' d 4M ".' Weathered Shale r -- -

=r = = 20.8L. /M.; W^?.'.5:!
m-

! Gray, Damp Shale 8-12 Frac Sand- 21.0 :s . y -: ::6- -
. . . .

s. .h..s dh;)k :_2:~~7N5;E Pack(
; Lt. to Med. Gray Hard , ;g..g. f,. :. gpl:[e s

Sandstone :G:/ ,' .y:-:-:- f:pc;;
{; .1p_ psn ;.

'

- 24.0,' -
.

____ ,

! Med. Gray Soft, Damp FE 5.(f.559 ' f'.

Shale w/ Sandstone Q t' ?.L8:-
' 10' of 0.010 inch_

..

- 27.0' #5::f5 PVC ScreenStringers =-

'' [i 55il$b3 .-

Black, Soft, Damp :--= .r59 j ;...
Fissile Shale _yg g ..f -- E';

. . . .
,

30. 8" * * ~ 7-v Bottom Plug- - -

T.D. - 30.8'

Well Installed: 11-13-85 by Jim Winnek, Inc.

_ _ _ _ _ _ _ _ _ -



MONITOR WELL 2349
NORTH OF POND 4

SEQUOYAH FUELS CORPORATION
GORE, OK

f
|

Depth
PVC Cap, VentedBelow I -

Grade TOC 2.25' Above
LITHOLOGY in Feet

_ g radeGray, Clayey Silt - 0. 5 '
'-

N $ -

-

Brown, Damp Silt ~ - 4" ID PVC Csg.p: . '

. -._ 2. 5 ' J=
. Threaded Cceplings[$' _

M;d. Gray Hard Sndstn- - 3. 0 '
''

,

, .

3Tan-Brown, Orange Stain- '

*,- Portland Type I5 ,
ed Silt w/ Gray Sand- -

':- a P
-

. Cementstone Stringer 0 5.5'-
to 5.8' - [d .

t.t .'.

, ;
_

|

b.,.. s 2f.$?:;'.gf@'?Lt. Gray, Hard Dry
.

7 7/8" Boreholes'
'

Tgf,S;QA
-

Sandstone l-.0 ; ,'h - 10,5 '_

11. 0 '-
_Brown, Hard, Weathered ':p' - Bentonite Sesi>"Sandstone, Soft @ 12'i

:- e - 1.3. O , 12. 8 '- m.
gn, Weathered Soft _

^

. . . _14,0

'.N.
'

-15.0' -EI '

Lt. Gray, Hard Sndstn - 15 .1 '- -

. - _ . .

Brown, Weathered 5h.i th- 8 - 12 Frac Sand
' *

Mudstone 'i
.

3:21 f. .: Pack;c -

18.0' :25 5 ! ';#
sp?-

''
_

| ::55j '. Uni-
! Alternating Soft Gray M 2 -0 w~e i 55? 10' of 0.010 inch'

Shales w/Hard Gray Sand-g ~ g- , .y):!. PVC Screen
-

stones - 21. 0 ' gg- :-
- =

| Brown, Weathered Shale- @ .g3:P'
.

'

Mudstone -3s== -23.0' ': 55-

=_ - mn. .- _ _ -
.

m : .-_
_

= = = -
-

2_5 2 5. l '- L
: -: i .:<.y

Bottom Plug
,

.
-

G'
- |

T. D. - 25.1 '-
Black, Fissile, Damp , yg $ V
Shale w/ Sandstone g=gStringer 0 34.5' to ;

4 2
| 34.6' :- W= - 42.0' --

Gray, Hard Sandy-
Siltstone to Sandstone e-eg

ii'.i!.4Ni . 4-5legih.- 46'0'| Gray, very Hard SndstrC C 246.5'

Well Installed: 11-14-85 by Jim Winnek, Inc.
Note: Lithologic Log From Pilot Hole Offset 5' From Monitor Well

|
!
|

|

- - . - . . , . - . - . . . _ . - ,- - _, .- _



s

MONITOR WELL 2350
EAST OF POND 4t

SEQUOYAH FUELS CORPORATION
GORE, OK

Depth
Below

PVC Cap, Vented< i

Grade
; LITH 0 LOGY in Feet TOC 2.0' Above

Tan, Clay-Silt -- sg g radeCl' - -

____ -1.7 ' cc 4" ID PVC Csg.1 -~n-

Shale -g 9

,
Threaded CouplingsLt. Gray, Weathered _ - _ _ -

- Portland Type I
-4.5 '

Ip: .j::. --S
- Cement-

Lt. Gray-Green sj, ,

Sandstone %K:ij
. -7 7/8" Boreholej ggy -6.8' s

-

Dark Gray Weathered i_T2 " '

Shale, Sandstone b .- . i ;
Stringer 0 7.0 - 7.3', -

_10.0' l_0 10. 0 '-
'

Lt. Gray Shale y -

'
-

-Bentonite Seal
- - -12.0' 12. 5 '- M

N;. . . .s,~djp/nLt. Gray Mudstone .* 5.,

%' yy ;.' Q-|
-},:;j(<: '##; p -14.7' 1_5-
.

Gray Shale

' S!E 16.4' .i$.!.h}.'f?)
-15.5' :1:. ii:,.J- - - - -

8-12 Frac Sand PackGray, Hard Sandstone qp;g; @*';.j:::2).j ,.;..,.,",.

| _ -18.0' " :-:-:---
:il.422::@.| '-

'y.ik
= - - - -

'

Er__7_ E 0 1-2-2-2 d_ _ - -
iiG. :::!$. 'R.' . 10' of 0.010 inch

h. Mi.
.

5E:2:2__$ij$f.,)PVC Screenr_E
Dark Gray Soft.

gd V:22:h ;f.E
: -,_=

@g
Fissile Shale = - - i ::R

4 :-:-:- '.N+== .
.

N_R' Ilg::S $)." 7'j?
2..3 s:-: 'i.i

!.@t%)BottomPlug
= . . . . .

! Z7 F.E:i:E:--

26.4' E- -

T.D. - 26.4',

r

Well Installed: 11-19-85 by Jim Winnek, Inc.



; BORING LOG lHOLE NO. 1-A l.

Pe!!CT Kerr-facGae - Uranium Hava fluoride Conversion Fe elli ty mitt M. 1 CF 1.

C'.i l0 CATION See Borino Location Plan Diff 11-10-67
tr. tity. 536.6' C V. ElfY. M:20 BY oi nnhoava- t m tD E7 Seme

I L'3?.R ctT4 2" Selit Scocn 27. C7 RAMit i t.O ff FAtt 0F " "J1 90"

PEM!T'09ffit DATA WT. c; piimrt Fall of EAlfl31
Atr,tt rtTA C4'! !!"!t t Iff f!TA

!

" "
E. i DBC11111cu of EATulAu M E- -egmv. . M.s r+ ,, C,,,, ,,,,, iy

.%on w. T~. cmegfg. ,. ,, _ gtr,
,,o ,

p. . ; .-
- .. . . . . .. . -.

. g- ,
~

'Silti" Brow'n,' Sandyi # ~ ~--
~~ ~

C ~ Air Drilling '' ~ ~ I T
~

,
| .:. -";.p }A little Clay, Moist 1.C*

,
. ,

l 4P-

1.S'~$ d,t
nas"1

- Shelby Tube :l
,,

Clay, Tan and Brown, 2.C- -
,,

|
- 7~

Sandy, Silty, Moist, ;

. Stiff w/Some Chert' 3.0-_
*) Gravels up to}" -

-
-.

'

4.0-
' '6

.

.t _

' -

-

&. . .. a.< 4
-

t- -

_ ,

'
_

5.m l' =

5-S31.1 ' _ . , ,_
-

CJ- Shale, Tan and Broven, ""

-3: Soft w/ Brown, Hard,-
,

' E- Sandstone Fragments
--

a _

- --

-
.

3,
~ x-

--

---A ~-
~528.1 8.5-

- _ . |
- -

| 9~ Shale, Gray and Tan, j
~

-- Firm|
"-

\ +_.
'

_-- ;-

d~'
~._--! *

!
- _.

'
|

-
__

-

-, .__. -

524.9 i 11.E~
~

w .
-

pr.~~ e .,. a
. - -

.a ._-s: . . . . .__ Sandstone, Gray, Fine ~

t
_, ; ... Grained,' Hard . - -

--
t

1
,

.: . ., _

1
'

- . . -

: ,
*--

, ,,

522.6 14.0- :. * * 14.0 . . ,

i -i
""Bottom of Hole! * -
--
Va 'm ,

~
.i.

:: - .

.-. _

~.e

,

p

U.Iigg

- |

- u

~~ -;-

-

>85

m.-

M*
-

m-
"

.
,

]I
.- P

| HEMi* HILL de 5.HLLOY OF:lLLING COMPANY
1 -'. J

. . . . . . . .... _ ..._ __'.__.'aaowa__
_ lLg 5MO. 'p _ _- n er._asi

_ _ _ . _ _ . . . . _ . . . _ _ . _ . _ _ _ _ . . _ . . . _ _ _ _ ._



. - _ __ - _ _ _ _ _ ._______

13ORING LOG | HOLE NO. i,_:
.

_ _1
.

ra0Jt:T t'e-r - >?ct w - ff- se 4 , - t.re v 3 n ,. ~ 4 rta r' ,- , ,,s - e t ts ., ps e * 14 +,. 5HIET W. 1 U 2 l.,

P0tt LOCATICII See Borino loestien Dlan DATE ^ 11-21 57
# t=1. Etty. 538.5 6.w. titV. tctED BY Risenhoovar 100GED ty Same

!?rtt? NTA 2" Solit Secon Tf. OF Rinit 140ft FAtt M MA u t 30"
Pt' fit 20Mffit DATA M . W K4 S EE FALL OF EAE*D

L
A'JGER DATA CC2E tat"!t t fit etTA Maevv D?ty NX

.NO.OfILOWS .

h* d (v. sing Oersoortexs, Drdag
try1Atzt'

{I
ELEY

PERfdof .MM W ELMLS
[ Type, Wr, leskre, %) 85 Ph4 Les, todas Dwe, Etc.):s spgg

~ d h . Clay, Sandy, Silty, Air Crilling ;

9 ) Brown-Tan, Moist ~
-

.

. .- {
,

-

) 2.0-

l - (
~

d f
_

Shelby Tube- "-
* .

,j p-

, - 3.0 :- v

M Y
_

Y'
h

Shelby. Tube :-

$..
- - p 4.0

n &{-
-

: _

-
# _' *

; ' ' , .
,

-

e \- _

-
. ||

s' """

g o .

532.7 5. 6-4 2 -

-

2 Clay,w/ChertGravel, 2
i2 Shaley j

-

-

- , ~
t-

520.7 7 .-t- I *
,

_

?X * Sandstone, Brown,;Hard
~

~

.. ... ,

529.8 8.7- :_ _ _ ' ~..
-

.r._-.
-

.
-

Shale, Gray, Tan,_. -

--Z- Weathered, Friable :j-

_- r

_ _ - 3.-

527.5 11. 7_ _- -t-

~ ' '

8

::,,,#: Sandstone, Fine Grained, J
-

$T Gray Green 1
. -

.- -
.

NE 525.9 12 5 :
_!-

'

Corino 12.9 1-
.

---
Shale, Tan and Gray, -tr_:

___.._E
'_- Soft- * ~

. _ ,__

. -- - -

_ _._
.

.
-

_. _ _ r, -

--
.-____

521.0 16.CT~ _
_ W

. -
' . _ .:,; Sandstone, Gray, Fine :

:' ' Greined,Hardw/ Thin
'~

,

:. : Gray Shale Lenses
$3% Note: Core 1.oss in

1c.ca Shale ;
* -

,

;.
.-

::.. : 1
-

-
..

. .. .

. <

i:: ; :j .

-
,

-
- -

,.

20.o"# , con t' d 20.;Ei i
HEMPHILL (a pHELCY DRILLlHO COMPANY

__ ,
. | H_O,L, !E N_o, - 3 1

_ _

-..'gm _ - m . ._. o- o u_ _ __
-

. -- -; . - . - . . . . . - . . . . . . . . . . . , _ . . . . . _._ .. _ . . . _ . .
.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - -



1

i
BORING LOG CONTINU ATION SHEET |l-lOLE NO. 3-

|P101iCT Kerr-McGe2 -
d

'

Uranium Hexafluorida Conversion Facility $2EET N0. 2 Of- 2 I*

:

N3. OF BLOWS, CEPTM =

ELEY* AND 5 Pit FOOT DI50!FT10X O' QTitill! E Es IMH!
w $; (Drilling Garoderistics, Dri"ing**

pTPe, gr, Ter urs, Conhncy) gg ge a,:= agtg g g fluid Lau, Casing Data, Dc.)

* '

Sandstone, Gray, Fine Coring Cont'd- -: :.-

g Grained, Hard w/ Thin* --
- -

g
':*: - Gray Shale Lenses-

, *

:f::.y. - '. -
-

ZE .
I

'

'5
_

, 22.9 h
:22.0 - -.-

~

Bottom of .w2e .
.

-
. -

"

"
-

"

- .

"
,

- su.
"

-
"

"

= '
.

, ,

" *
,

"

-~
. -

*
-

"
-

===. ,

,i

-
,_

"

"

""
-

"

~ ,-

*
-

=p- nu,
"

.
,

- . ,

,.

==

,
"

1
-

,.

!
-

,

I ~
,

**'*" w
" ,eg

j a-

. -

t = .

! -

-
, -

r- , ,

.

--. ,.. ,_

*==== -.
,

m n

-

= ,.

~
|
1 - -

=

~
/
.

-

===== . .r
m

|
_

_ -

- .

-

- -

.-

=
-

= ,

,
- se
,-

.- w

| - -
-

- .

~

-

- p .

H EM PHILL f4 SH ELUY DRILLING COMPANY
H O L_E N o. 3-^

_
m ua onaaa a

-

,

~ . . . . . - - - - . - . - - . . . . . . . . . _ _ _ . . , , _ _ , _ , , , , _ _ , . , , , , _ _ , , , , , , _ , , _ , , _ , , , ,, _ . , , , , _ _ , __ , , _ . _



. . . . - . . . . _ . _ _
_._. .. ...._. ..... __

=

BCmNG LCG | HOLE NO. 4-[!
( . teo!!CT Kerr-k'er+ - ti-sr 4,- uavne..n,.sa. rnn,, m 4en :s et t i ty Siti LO. 1 C7 ':

*. -

Ett 10CATK* See norina Location Plan t1TT 11-20 /*7
rgyO. IIIV. 538.4' C.W. f1EY. tTID BY cisenhoover t0*J,ED BY S$-e
5tMitt CATA . 2" Solit Scoon U. Cf IL'l:It 140# FALL C7 F""'Jr 30"
Pit (T!METit DATA m. r; 10.12!! FAtt 0F NWYJ1
114!! DATA (c;f it;;tt t trf CATA Heavy Duty NX *

F.1TM 150.CfBtDW3 >

h
3ams -

EM " "AU h5 hdELIY. AN3

. _g d. .

ptra Dersoor%s, Drh -3
_ gjg,g. ._a._..IIJPS. g ie:Nye, Cg), _,,5

,
s:Att .,- . . . .

. . . . ... g
P. 4.. 4..t..a.i.s.,._. . ..D.o.s,l,n..). . . . - .ymu- c,n.. . . .

.- . . . _ . . . , _ . . _ . _ _.

~

537.6 0.8- Silt, Brown, U.oist Air Drilling
-.em, ' .* m .

e,

S '. Clay, Sandy, Multicolorec -

2 ;#.' Moistw/ Sandstone,

J a. ~ Fragments -
-

- k

. h .i
. -

.r. u,
s

: y.
-

-
--

y ..-

- . . . .
_.

?. .:.
-

-, . .-

',.0 ;4
-

- ,

.. -

. f... .

? . '' -m w
..:. . .~

.. ..
_,

- ..
-:* .f
.

-

{ ..
..g -.

-

;_

. ,c , , -
' , . . ,

1

, .';p,tp ,.,

530.4 8.C-"!f_d
. ,.

'-

.~--_ .

_- Shale, Tan, Friable, 1
i 529.4 c.C- _- Soft *
, _ -

-

| 529.0 9.4- Sandstone, Tan, Weatherec I
, -

__

3- -

9 Shale, Gray-Tan,
;

- Weathered '
7-- --
~

\ --

i
~ -

-_
' -:. --

_
-

|. ., _ .,
- -. - _.,. .e_ y_cg - ,g_ . . : _ 1

- - - - g-------
- , , . _ . . ,..... .

., _-
_ __

.

;; ; _ _.; 7; y- -r,2 + :.m., - 71-.3 - 2 #- - - - -. -- ._- - - . {. . 4,, . , _ _ _ . _ ,_ _ g- - . .

,

_ _ . __ 9*
; - __ .

|
. .

__- !
_

__

524.4 14.0-_~--Z- g_
.

Corina 14.0 _..

:: Sandstone, Calcareous, d'

1 e. Hard ):-
:.

.yj,. ,,

.......
.- . _., ,

-
-- t

..- _--

:::b.% .-

:. . . ,. 2sx-

- : . - ,
.

-
,

;.
.4

-
. -

:. -g- -

.
,.

; ; ,.- - a: . .:
_- : . J. :.;

,

_ . . . .
.

Cont'd 20.C d'
_ 66 r- " o

HEMt* Hit.l. 8e CHELIJY ORILL8NG COMPANY g

_

__. Tulsa. ertaHowA
._ _..H-- ,O.L. .R h=m4- A, . , , ,

-

, , , , , , ,
,-,,._L-- - _ as s* * + ~ . . . . . . . . . . . . . . . . . . . ._.,4.. . . . . . , _ _ . , , , , , , , , _ ,

_

..

k

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



-
. .

8 bat . -
- - -__ ._. sewammar_ a 7

!_ BORING LOG CONTINU ATlON SHEET lHOLE NO. .: - t
_

j
'

i,rtCJECT Kerr-U. Gee - Uranium Hexafluoride Q:nversion FeciM tv EEET K0. 2 Of 2 k
E0. OF !!0W5LEFTH = 0 REMAII1

ELIV. MD g PER FOOT DE50.lfil0M OF MATEllA15 8@ Nd gcing Garedericia CEsg
::: (Type, Color, Texture, Cons!sency) 85 3 FMd Losi, Cesirra Dr.c Dt)$gt a/gf ,

~ ~. . .
':: Sandstone, Calcareous, Coring Cont' d

~

:

_ . . .
Hard.: .:. ..

_ - -

1
-

-

-

: _
'

516.7 21.7- - '. ~
-

~__ _ - ,.

Un r _f Shale, Gray, Tan, Friable 86%
- -

.

__.

___ _
_

, _. _

~ _ _ _
-

- ._ _

514.4 24.F-Z{ --

~

~n%1 - _

Q[j Shale, Gray, Sandy
'

-- -

i _m
- ,,__ .

-

.:t_r _

,y2_ -

- -,,
-

_v_ .
.

-- - .
- -

. -

4 -.

m_

_
--

_

T .a_^
510.4 28.0-_+2"

_

_- -
_

_ - - Shale, Gray , -

_ _

~___- . -

_ _ - ! _
.

_ __

~__ ,
_

-[-[ Mote: Water Seepage :
*--

-
' "

_ _ _ -
. in Core.. -

'

-
~_ _ __

_
_

,
_-__-

,-

.- __

__
_

i __
_-.___-

- _- -.

____
i . -

, . -_ ,
! _~___- __ _

; _

| S04.4 34.C-____
. _

_- 34.0
- -,

l., -

- -. ,

|2
_

Bottom of Hole* -
. . -

_

| ~_ _

*.

|
\ _ _

_ _ o
- _

. _

.. . -
.

5 ! :_ .

_ _

_
,.

-
-, -

. -

- -

-

_ _

_ _

,
-

_ _,

, _

,,

_ _

_ _

_

,

_ ..

_
_

. -
- ,,

_

HEMPHILt. & SH ELIJY DRILLING COMPANY
.- - - E N_ o . 4-/O L. - - _ s_

TULS A. ONLAMOM A
---

. - ...._ ...
. . . . . . . . . _ _ _ _ . . . _ _ _ . . . _ . . . _ __ , _ , _ _____

_ _ w



. . . .. ._
_ _ _ , . . . _ _ . . . . .

. . . . . _ _ .
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.

EORING LOG IMOLE NO. 5-A l|,' Prontt Kerr-McGee - Uranium Hexafluoride Conversion Facility DiiIT D3. 1 G3*

k;tt 10Gict See Boring Location Plan
titt 11-15-67

Ps. ItEY. 541.1' C.W. ELIV. tCMD If Risenhoover LCG;ID If Sme
V_t MIt DATA 2" Solit Scoon yt. M Mn m 140# FAtt CF NAmt 30"

l
MMETNX!! Tit CATA WT. M Wi" Nil Fall CF PA."388

| A'Att DATA CCef Ott. tit t tri (LtT4 Heavy Dutv tiX *

'
CM E0. CF E1025 -. * Mum -

Etif. AND MN " d (tiGg Omrecerhria. DC=ge.cm cr , c * . 1. c %g, ,, g ggg rm ,,, o c. ,y,

Silt, Brown, Loose, f.bist 2
-

S40.1 1.0- Ai.r Drilling -
.

/j j Clay, Silty, Yellow, I
'

-

/ Moist "./ /_ , - -

538.6 2.5- / j - -

3.0~/ / Clay, Silty, !!ulticolored
.
"a.

""

h
'

w/Some Gravel y" to It"
,

y--
.

-

4 . 0__j -

Zh '

/ -

S36.1 5.0- s, . -

[ C1.ay, Sheley, Multicolored :
m

~

534.8 6.3
4, . !

'

Sandstone w/ Clay Lafum toIN"-
- ers

Weathered, Tan, Med
533.6 7.5-@ Fine Grained. -

_ ..--
_

E- Shale, Tan, -Silty, Friable> - -
~

.~EH] Soft -
.._

,
- -

-

_--u-
~

-
...

-m ,_

$30.8 10.5-19- ;

.. [
'*

Sandstone, ~ Gray, Tan Cori ng 11.0- -
- ~_b w/ Shale Layers -

,

%m _-5 Weathered ~

|
. . .

, -.-.. : j_ -

_
.?, ,

. w
.. -

_- :.: H, , . . .
.-

-
-

2.....1".
~

. -m- .:-- .
,_

. .

:: 74. 2% j
- *

,

_ . :=.. . - ~s-
.-,

,
.. -

_ .
-

m- ~
_. c :--- -

_
., , -

I. -.
:. ,. *- -

.

... -
1523.1 '18 0-

.

. ,
7

522.6 18 0- $. .. Sandstone , Gray-Tan m
3; . ;.-
_:' Sandstone, Gray, Medium -_ -

. , ,

:.yh to Fine Grained, Calcareou ~

-),

,.

:: Y. Hard Cont'd 20.( t.
20.Cr ;

HEMPHILL 4 5eHELCY DFilLLING COMPANY
__ -

tuona omtanoeu
_ _H1910 _$.J.;|'

*

_
g_

,
. - , _ - _ , - . . - - - _ _ - , . . - - . . _ _ .__ . _ _ - , - - . - -.



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

J
<

l BOhiNG LOG CONTINU ATION SHEET HOLE NO. s-e 1_

'

|710lICT Kerr-l.hGee - Uranium Hexafluoride Conversion Facility 91EET NO. 2 CF 3 h
NO. OF BLOWSeggyg ,,

ELEY- AND 5 tit FOOT DisCtfril0:4 0F MAfft!Al$ $w E65 $
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_ _ - _ _ _ _ _ _ _ _ _ _ _
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,1
a

BORING LOG ' HOLE N O. Sn

] pnoJECT Borrow Area' for Raffinate Pond Five sgcc7 1 or 1.: --

sott LOCATION 11,520N 7,650E o ATt _ 9-27-83

]'a d
GA.ELEV. WATER TABLE Dry DoRED BY 00bDY LCOOED DY Matheson

DEPTH o
DESCRIPTION of MATERIAL C ASING INroRMATioNI' E L EV' #P

SC E 8'"'' 'O'0'' " ' ' " ' ' ' CC'O'''"''' '''' ''''d''|

I'''''''#I'''''''
:[ CLAY, Sandy, Silty, Red-Tan
.. .

I :# /1 '/ DPILLING MUD*
4.0 /)f lo.aca

M;#dfLLAY,dnaley, dandy,dilty,Hed-lan
im

9 PE NE T 9 AT ion TEST5.7 /
-

,.o. to n e. . n, "
:g SANDSTONE, Tan, Soft to Medium Hard,P w/ Shale and Clayey Shale Layers1 4 .

~ = ' ~
-- ----~

:e '

=.... ...

i-c. 3p., .

.:-SE SHALE, Tan w/ Trace of BiaCk . - - - _J.=.._._ _ _.

- !p TN.:_ w/ Sandstone Lenses - -~~ ' ~
'

4 12.0
_w;

I
- 'e_#:
---" _2 . . . . _ _ _ _ _ .

n -
'$~A!!DSTONE, Gray, Hard to Very Hard -1

. _ . __.

-

6.: Ia.0 . __ . . . . _ . _ _ _ . _ _ _ . . ..- ~

y

_
Bottom of Hole

.
~

-_. ... _ _.

7 -

'
-

5-r . 9 .H s t.v: is
,

.
ho ) encu ?c.

1 ~

'

d
_

*

.

, : !
J :

.

.

7 :
cj -

.

CORING.

.
FROW 70 MEC0vtRY1 :

i
.

i.

1, -
' -

.
.

.i
' -

.

1:
, . .

..-~......--t|.

.

.

.

_
- WATER LOSS

.

CEMENT (No. SACKS),

.

REMARKS.
.

.

.

.

.

c . o <, . . . . . .i . ...to . m ,~...... 1,
-

.- .~....,~....cr.~

- J|(mEP.m.. t. - HEMPHILL CORPORATIONau r.our .no c..r v,~u,.

. ,,,........ ........ . <... m _ . .. .. .-.. _ ,......... ,
.,

n~~
_ _ _ _ _ _ _ _ _



__- _ __ -__ - - -_____ -

-

S
f~ BORING LOG HOLE NO. sc

PQoJECT Borrow Area for Raffinate Pond'Five SHEET __I of I

[ Hott loc ATioN 11,450N 7,650E
D AT t 9-27-83

~

GR.ELEV. WATER TABLE Dry BORED BY 03bDY Lo0GEo CY Matheson
<

e, .

DEPTH c oESCRIPTioN OF M AT E RI A L C t. SIN G INF oput. Tion
I-- ELEv AND 2

SCtLE $ IT'PE. CD'0** it utont . con sis t t hev i sert e t.avn r t . o.s, t r o|et Liev

b
-:( / SILT, Sandy, Clayey, vown, Red-

? .

2. .

P 2.5
-

/-
Y-

.-

v DRILLifJG MUD
,/ CLAY, Silty, Sandy, Red-Browny -

|=osa:me
-

Y v et,,

p .- PE f.E T R AilotJ TEST
-

~ '
y 5.9 -

FaoW To s e e n,'
i::,p' SANDSTORE Drown, Hard6.5 :

7.0-~ 1// CL'AY ,'' Tan to YelTo'w ~~ ~
-

- ---- -, . , . .

_, SANDSTONE Tan, Medium Hard w/ 1
,

' ~ ~ ~:. . .

'f:" Shale Layers
.

- :- '

* '9.5 -
-

y Q -- SHALE, Tan .. ..__. ;. _ _ _ . . . . . . . . . . . . i

-

. - . - . - . . . .. ; *.]i =

u

.f_-{_. _. . .- a s.--....-
._

. .-
.

13.0m --: -y 8 i
-

'j i SAf;3 STONE, Gray, Very Hard ~ __ ; .q..__-

2-

15.0 - =
_- . . . - . . ---..- .

:

~ -
1 I

: Bottom of Hole
~

3,4 , ,. , . , . , 3,.,,,. ,

f.- e. G e m. u ?O

Im
. |
.

*
-

.

m,
"

. .

e -

.

s.s =
* .

.m

. CORING

FMoM To | REcovtev
-

m .

. .

J:
.

.

~i
| *

. , .
p3 m

. , ". -% . .%,~s. . n . . . ,..s. . . - - . . . , - . , _ _ , _ .

w -

l i
"

*
s i;

WATER LOSS
*

CEMENT (No. SACKS)
e. ;- REMARKS

.

-
p; -i

||
"

_,., coasuteswa awaiar tsswa e orotoo.c.4t savestionvio.s e ~ anoinsraewo eu~rscreo=. :

h- Ipp HEMPHILL CORPORATION !
4

e 4as4 soph e3no r.Ast AVENUE
orrece.s eies eaa.esas TULs A. OKL AHOM A 7414 s Arven Ho une es7.sena

n. .
- _ . _ _ - _ _ _ _ . _ _ . _ _ . _ - - . _



,,

'

BORING LOG HOLE NO. sn
P"I

Borrow Area for Raffinate Pond Five SHEET I OF- I
. PA0 JECT

HOLE LOCATION 11,450N 7,370E oATE 9-27-8's
MathesonGR.ELEV. WATER TABLE Dry BORED BY Gabby LOGGED BY

-

DEPTH o DESCRIPTION OF M ATE RI AL C ASING INF ORMtTION
% ELEV. AND 2

|rf-ru.ts:} r i tri t jSCALE g t yver , cocoa. f t stunt , con sis t r acy ) sert ri av=

H :::: SAfiDSTONE, Tan, Hard-

::::-

: :::: I
-

****

.- DRILLING MUD....m,

4.0 iiii |,osa:,,. ,m

PE NE T R AT ION TEST- -

Bottom of Hole-

raow to scows /6.,

.

- - - - - -

}~ ~ . . . , .

1 - i ,

1
-

9 - | .

-- '; ; ;
. -

_j '

.
| !m .4.-.

.
_

. . . . .

I

a - . _ _, . _ - . . _ . . .-

.

- - - . . . . . .

3
-

,) - . 5-f i - - ' LI - S t. v : I !.5

no eruw g s t.
.-

,, .

.

_-#

2 !
,,

.

! .-.a i

-

.

9- .-
-

"
CORING

.

rnow To accovtmy-
.

.

.

. .

.

.

8 :
.

. .
> .

.

I :
3 -

.

WAT ER LOSS-

-
.

; CEMENT (NO. SACKS):

REMARKS.-
.

( :
i .

,

. . . . m . .v.. .v. .- .~......,~..&.m._
- |.'.........a..... , -

!. J N1 HEMPHILL CORPORATION '

I 4534 south 83ao CAST Avtreur*
.

'

OFFICE.f sle) 423 5833 TULS A. CMLAHOM A 74145 AFTER Houns esT.esta g

n.na i
_ _ _ . _ _ _ _ _ }
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|
2

)BORING LOG HOLE NO. SE
. . ,

Borrow Area for Raffinate' Pond Five sHcci 1 or. 1 |PCOJECT

HOLE LOCATION 11,200N ^1,380E o47c g.27-83 i

GR.ELEV. WATER TABLE Dry noato gy Gabby LoGoto rsY Matheson |

r
N[H DESCRIPTtoN OF M AT E RI AL C ALING Ifd CRV ATIOtd* ELEV

i SCALE g ( Tvrt . c otoa . TC etunt , con sis t e n.:v ) size ,,pg. ,,,,vuse ,,.te F

F" 0.3 SILT, Sandy, Lignt Brown ..

>.

$ : CLAY, Sandy, Brown and Red w/ Traces |
of Tan and Gray onit uNG uuo |J 3.0 .

4:,,:..
_

I
~

CLAL Silty _, Sandy, Tan,_ yellow w/ Gray4.0 - e v ,<

4.7 g YANDSTONE, Broken w/ Clay. Liqht Brown pc t;c 7 sailou its7
|

'- .

j1 l !!!! SANDSTONE, Tan, Hard 'ao" To e'o= vt "-

g___ . 7.2 . iiii
_ .___- _ . _ _ _

~

.

__

1
. : ::ij[ SANDSTONE,Gr'ay;;Hardw/ Occasional - - " ~- -- - - - - r-

' - :::. Brown Layers
.

-

10.0 :::.-

1
. - - _ -. . ..-

: Bottom of Hole -- - --

. _ . . j .

-

lc
"

.

. .

a
.

- ._

.. . _ . ,_ _. .

.~ f*

y . - 1 N . !: ' i fd f t. v : m L ',

. h0 | f e e.w |
''

.

r .

.

w. .

- -

.

. -

.

$*

.

.

F .

.

">
CORING-

.

FROW 70 DEcovt#Y,
.

.

.

. .

.

.
. .

_

v
- -

.

. ._ _ _ _ _ _ - _ , . _ . _ . . . . ,. ._

.

.

t.

.

- WATER LOSS
I CEMENT (NO. SACKS) |
h

"

REMARKS
.

.
. .

1 -

i .

!* .

.|.
, c . .o<,,-. . .... ... . . . oo ,m . u. ...r,- .- . . . . . . . . w c, ,-

[[ r HEMPHILL CORPORATION |
geesePmt. .

4834 EcutH 838tD CAST AVCodusea

orrsct.te te t saa. stas TULS A. OML AHOM A 74145 Arten Houme e.e7 es22
. . ~ .



_

l
"

~
h BORING LOG | HOLE NO. Sr

PROJECT Borrow Area for Raffinate Pond Five SHEET 1 or 1

HOLE LOCATION 11,200N 7,630E oATE 9-27-83
GR.ELEV. WATER TABLE Dry goREo ey Gabby toccEn ey fiatheson

!s -

DEPTH ci oESCRIPTloN OF M AT E RI AL C ASING IP.F 0 PM t.T ionN E t, EV AND 7
_ .-

SCALE g a tver . cotos. textuar, consiettacvs sitt ri auh lit.ev.tr e] r v .i t r 1
-

' SILT, Sandy. Brown.

.. .'
- '

.. .
'

3.2 *

DRILLING MUD.

'

Q CLAY, Sandy, Brown to Tan juo .4:,,,, , , ,
I.

PE NE T R AT 8oN TEST
$

Y -
F n ots 70 sto*E/6

.

-(-~.g --- --
g 7.g,5)

.

.,. .- e ; w w,' ' gn e . ;, . ;.
3

. ; ;I.
. ;. .gw.

. a '
CLAY, Sandy, Red and Gray

. .
.

:
{ .

~

4

11.0
. __ _ _ _ _ _ _ _ . _ _ _ _ . .. ! . . . . . 4

' '

F 12.0 - CLAY, Sandy w/ Broken Sandstone & Chert
_____, , ____._._,1_

,_

.. . :i.ji. SANDSTONE, Tan, Hard
.

.... _ _ _ _ . ._
...

i:9 -
; 14.5 -

,. . !i.jj SANDSTONE, Gray, Hard-
---- -

. ..

16. 5 ' - ' *:
a .

t.. r . fs , 61 u v : .. *.
. __.

' ": Bottom of Hole. .

.

x .

- .

.

l..
. \

.

a .

.

.

.

.

*

CORING.
,

roou to accovrAY-

> .

1 .

| .

.

.

.

~

.

.

.
.. u- :. -.m. s .,m . m m m r .m . __ m ..w.,.,.m...._,..,,mm...__

. _ _ ,, ._ .
.

.

.

.

. WATER LOSS

.
CEMENT (No. SACKS) |,

REMARKS.
-

.

.
e

a

.

Co+ssuLTsmo EmolNsteTeoo e crot.oaacAa. swvesT8GATaoes e CNGINEE8EIMO |N3PCCT80*e
'

j[ HEMPHILL CORPORATION. e

4834 SOUTH C3RD EAST AVENutc4 ear *

OFFICE.8 91s 3 422*8 833 TULS A. OKLAHOM A 74145 AFTEn Houns es? asta

. .:.
_ - _ _ - _ _ _ _ _ _
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] BORING LOG HOLE NO. P7A
I

PROJECT ..Sequoyah_Euals, ' Raffinato Ponds. 6. 7. R SHEET 1 OF 1
,

HOLE LOCATION Coordinates. N= 11070 F= 8990 (son plan) DATE 1-10-85
I GR.ELEV. 543.1 WATER TABLE None BORED BY l ane LOGGED BY l ano

AFTER DRILLING - Dry
.' OEPTH h DESCRIPTION OF MATERIAL CASING INFOHMATION

/ ELEV* AND
SCALE 3 (TYPE. COLOR. TEXTURE, CON SIST ENCY ) ggZE FT RUN FT PULLED FT-LEFT

'' g49.1 0R - i M SILT, Sandy, Brown, Moist
j 3M\

"M CLAY, Silty, Sandy, Tan-Gray, Moist ositt,NG Muo43-q
-

|uo. sacasg TvPE

-95 BAG SAMPLES
dIj No. 'l Fr.0M To

] '-# //
.- -/// 1 0.0 0.8&' -O/

534.9 8.2 :y/ 2 0.8 3.0
gqq a,7 -g SAkD5 TONE. Medium Hard, w/ Shale 1 1_n 9.0g

. ..,9 ,

I-s SHALE, Firm,_ Tan-Gray w/ Sandstone -

5 6.5 8.2

y-'
.

.,--W
_ _;plenses - - - = - - - '

4- - 5:0- - 6 . 5 - -- -
,. .

.2 . - - - . .

.:. --

".:2:::: Seamsmv 6 8.2 10.03
d .5

529.6 13.5
-= 7 in 0 il 9
-:-:-:1

8 13 5 15*0-; ,;- SAf4DSTONE, Fractured, Gray w/ Shale
l 528.1 15.0 % Seams 9- 15.0 18.0
"

--:-:{'i

-[::;_:] SHALE, Firm, Tan-Gray- in 19 n 10.0 *
j

_ SHELBY TUBE SAMPLES
*

f 2~

NO. L FROM TO
,J .C-:-:-'

S'4.1 19.0 t2-25 1 3.0 4.02
-

w .-;., y SAflDSTONE, Hard, Gray*

4 ...

d R?? 1 91 n N* * .
"

y Bottom of hole
-

_ _

: NOTE: Cemented hole bottom to top .

|
-- (2.50 Sacks) CORING.

W FROM TO RECOVERY
.

.

m
-

-t
:'

.

p -

, .)
m ,. .

.

. . . "'- - - - - - * .- . . _ _ _ . . . . ,,_____ _ _,
, _,

. _.;
- WATER LOSS

J'
CEMENT (NO. SACKS)

~

REMARKS= .

~

*No. From To.

{ 11 19.0 21.0
,

, .

CONSULTING ENQiNEERING G GEOLOQlCAL INVESTIG ATION O ENGENEE RING INSPECTION
b

'[[ ppm HEMPHILL CORPORATION
'

3

4834 south 83no E'AST AVENUE,

. . . . . . , .

.g,gr$ OFFIC +4 918 9 622 5133 TULSA. OKLAHOM A 74 8 45 AFTER hours 567 5822
,

.

_ _ . - _ _ _



- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _

BORING LOG HOLE NO. p7s
,, ,

PROJECT _ tominvah Firole. Raffinato Pnnrfs_ 6. 7. A SHEET 1 OF 1

HOLE LOCATION ('onedinatoc N= 10800 F= 8990 (son Plan) DATE 1-9-85
,4
.

GR.ELEV. 533.5 WATER TABLE None BORED BY l ann LOGGED BY lano

^f AFTFR ORiffTNG Dev
d DEPTH. cs DESCRIPTION OF MA~ERIAL CASING INFORMATION

ELEV' AND 2

SCALE 3 (TYPE. COLOR. TEXTURE. .ON SIST ENCY ) SIZE FT* HUN FT-PULLEO FT-LEFT

'1 - M :.-SILT, Sandy, Brown, Moist
i 532.1 1.4 - n:

"
5AND, Fine Grained, Silty, Tan, Moistsu 8 7.0

-

o ' . <

// \ ORILLING MUD.- /
// : LAY, Silty, Tan, Moist

'~

|No ,,cE,!
-f/

/ ry,E

J
-// BAG SAMPLES
-

/

f
#/

~

No. rRon To
1 527.0 6.5 //,/'

'

1 0'0 1.4F5 -> CLAY, Sandy, Silty, Tan-Gray, Moist
2 2.0 4.0,/

1. .. :/ 1 4_O 6.5<f
3 ~ , ._ .,/y-.

, .. . , 9
//- - : - 4- - - 6. 5. - .-8.8 -_ ..-

. . _ . _ . .

523.0 10.5 -

S 8.8 10.3
. . - SANDSTONE,.Hard, Gray

'~
.

I.!;.* 6 10.3 13.0
520.5 13.0 ,: :.- -

.

"J
- 30ttoal of hole -

: 10TE: Cemented I) ole bottom to top -- .

sHELBY TUBE SAMPLES: (1.5 Sacks)-

. . NO. FROM To
w

: 1 4_n ;n

; 2 9.5 10.5*

:v
.

.

1 :
d

.

.

5 CORING"

*

m Faou To nicovEnY
.

.

Pi
,

*

..

_

P 2
.

w .

.

.-~..._$p #4+ -- m_ _ _ _ . . , . , m, , _ . _ , _ _ . , , ,
. .

, ,
-

j WAT ER LOSS-

~

CEMENT (NO. SACKS)
~. REMARKS*
.

*
.4

.

* *p

CONSULTING ENQ1NE ERING # GEOLOGICAL INVE STIGATION 8 ENGINEEMING INSPECTION
,a

[EitPl L. HEMPHILL CORPORATION-
4834 GOUTH 03RD EAST AVENUEconcesse.

7,,* g* CF FICCd e t S I 622 5833 TULSA. OKLAHOM A 74 3 45 AFTER HQ'.JR$ S07 5822
<

.

_ _ _ _ _ _ _



_ _

~

BORING LOG HOLE NO. p7c
,

..

toquoydl Enc.]s, Raffinato Pnnds 6. 7. A SHEET 1 OF 1PROJECT

HOLE LOCATION coordinatos- N= 11070 F= 8710 (son Plan) DATE ~1-10-85
u

GR.ELEv. 534.? WATER TABLE _ None BORED BY l_ano LOGGED BY Iano

+ ATER DRILLING - Dry
A

h DESCRIPTION OF MATERIAL CASING INFORMATIONH*
ELEV.

SCALE 3 (TYPE, COLOR. TEXTURE, CON $ tST ENCY ) gggg p y.RU N F T - Put.L E D FT-LEFT

: .!ji' SILT, Sandy, Brown, Moist*

537.2 2.0
- EIi*

-#d CLAY, Silty, Sandy, Red-Brown, Moist DRILLING MUD
:W) |uo sacus

"
TYrc

j .g
%. BAG SAMPLES
47/.

527.7 6.5 h I"

1 00 20827.0 7.7 . . SANDSTONE, Hard, Gray*
-

5CLAY, Silty, Sandy, Tan, Dry
1 525.2 9.0

. g 7.3 9 , --3 n -n = -1.:0.. SANDSTONE.. Fractured, Gray 4 6.5 7.2
~

q-
/g. SHALE.- Clayey, Tan w/ Sandstone- Seams s2 7.2 0.0

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

: 6 9.0 11.0

{g~ 7 11.0 1M_0
8 14.0 15.0

,_ -y_
519.9 19.0 73 9- 15.0 17.0-

::{*.;*.- SANDSTONE, Hard, Gray~

,

SHELBY TUBE SAMPLESq37.9 37 n
-'"*..-

,

NO. FROM TO-
'

Bottom of hole
_

1 3.0 4.0
, . 2 8.0 8.8

NOTE: Cemented hole bottom to top
_- (2.0 Sacks)a

.

m .-

:-

.

. CORING-

-

, . rROu To RecovcRy

.

1 I
e :

_

.

1 :
a

.

.

~ === = , . - - t. .=.=_=:=- .. - - . - . . . . .
. . _. ._

. CEMENT (NO. SACKS)
~

REMARKS

.

.

.

.

7 .

cou.uu. a ~ai~. a.i~a . owtooicei. i~v snaanou . ~ai~ a r . ~a i~m eno~;

--
[pgjf..{,,g HEMPHl'.L CORPORATION

4834 eouTw e , o cesT Avtuur

%..........gg, T/ orrice.s elel 622 5IM TULS A. OF e. AHOM A 74 3 45 AFTER hours 587 5822
,

.

_ _ _ _ _ _ . _ . _ _ _ . - . - -
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] BORING LOG HOLE NO. o7n

PROJECT _ Seminyah Fifels. Raffinato Ponds. 6. 7. A SHEET 1 OF 1

HOLE LOCATION rnnedinarne- N= 10800 F= 8710 (son Plan) DATE 1-9-85

GR.ELEV. 529.60 WATER TABLE None BORED BY I anP LOGGED BY Iano

AFTER ORTLLING - Dev-

DESCRim ON OF MATERIAL UM MNM
ELEV.

FT-PULLEc| FT.LE FTSCALE 3 (TYPE, COLOR. TEXTURE, CON SIST ENCY ) sizg FT.R U N

~

-$,(j-
i SILT, Sandy, Brown, Moist
1

5?7.6 7.0
- t6--

CLAY, Silty, Sandy, Tan, Moist DRILLING MUD:
'

|wo. secxs

.

l . TveE-

j)/ BAG SAMPLES

523.1 6.5
-/g to. FRon To.

_

>M:
1 0"0 2

- - - SANDST0flE, Fractured, Soft, Tan-Brown 5.'02 2.0 0~

w/Shaley C1ay Seamsq7,_3 p_q

l{ [["] * "[] ~~
s 1 4n 6_qg . . ..

CLAY, Silty, Sa'ndy,-" Tan,,' Moist , j - t 4 '' 6. 5- 8.5
-S 8.5 13.0"

.i'<
" '-

#"g' -
- 6 13.0 16.0-

b" '#
516.6 13.0 : ,[ t-

.,.;. SANDSIONE, Hard, Gray.

'- . . - --

. . .,..

'

!"
q$ t_6 1g_n -**'

.

| SHELB'i TUBE SAMPLES-
,

,.'- - Bottom of hole! No raou ro
-

-
1 1 g ac

- NOTE: Cemented hole bottom to top - --

2 8.5 9.5

3 .' (2.0 Sacks)
.

.

.

, .

-
,

2. :
.

5 CORING-

FROM TO RECOVERY,

.

3 i
.

. .

. .

a -

.

__ _ .: . . . . . , _ . . . , . _ . _ . . .

, .
--o .,

. ._ _ _.

WATER LOSS
~. CEMENT (NO. SACKS)
-

REMARKS
-

-

J :
.

. .

. .

} CONSULTING ENGINE ERING e GEOLOGICAL INVESTIGATION e ENGINE ERING INSPECTION
;

g(pg7.3 HEMPHILL CORPORATION
4834 SOUTH 03RO EAsf AVENUE* sesees.sw /

* Mfg"(.'.! OFFIC Co l S I S I 622 5833 TULSA. OKLAHOM A 74145 AFTER HOURS 587 5822

|
|



- ._ _ _ __ -_ __

l

BORING Lv3 lHOLE NO. ..,

PROJECT Raffinate Pond 3 SHEET I 0F I
- HOLE LOCATION Station: fJll600. E7874 OATE l-4-78

' [{M,, GR.ELEV. DATER TABLE Nnna 90 RED BY fana --__ LOGGED BY I4mmnh 8 | |
''' - (After 24 hours)

gggy, ogPM g' DESCRIPTION OF MATERIAL CASING INFORMATION

SCALE g s type , cotoe. Tsufges , ceassstancy) 882E M-#Um FT-MAJ.89 FT-LSFT

; - ' SILT, Tan, Moist
.

.

I _ si DRILLING MUD"
;

luo.sacus," CLAY,Si lty, Red Brown-Tan,t.ow Molsture rver
#| #/ PENETRATION TESTa

,

//p .. to sus #.
.

#/p-

| ; #/p
'/p-

: #/s
#/p, .

|
#

p/
~

p
#,

~

s s; s /"

M CLAY. Tan Sandy w/ Gravel6.0 "

; j*,:,:j SANOSTONE, Tan & Gray
. .....

:::::-

::::' -7. s; a

; F ,', SANDSTONE, Tan & Gray w/ Clay Seams
ag .;:: - SHEL8Y TUSE SAMPLES- *

'

,' CLAY,Shaley, Tan-Gray ''*- F ***' 78-

,

* ~

tna 9n
)*en n

Ebttom of holea
,

.

.

.

.

.

.

CORING.
,

NOTE: Bog sanple taken at: raos to escovew-

| 3.0-4.0.
.

4

.
-

-
-

.

.

- : _

.

.

.

~

- r WATER toss

: CEMENT (NO. SACKS)
REMARKS-

.

.

.

.

. , . . -z : _ m m me.mi . -- = . . . . . , _

tapest HEMPHILL CORPORATION
ens.usenen 4884 Soutw S3mo East Avspous

OFFICE. t S t e t 838 9333 TULSA. ORLAHOM A 74 3 45 AP7ta poouns so?.esas

, , 0-24
.
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--

. -..

__

D.a RING LOG | HOLE NO. p-3

M10 JECT RaffInate Pond 3 ''' SHEET I 0F l
t

HOLE LOCATION Station! NilG00. E8069 DATE l-4-78 |

,9, GA.ELEV. WATER TABLE Hann SORE 0 SY I ana LOGGED BY um.nnhIII
| W (Af ter 24 hours)-

..

ELEY. j DESCRIPTION OF MATERIAL CASING INF0fitIATION
H

SCALE ITypt. coLoa. TsStues , ceasef teev) s:33 n.eva PT.Paa*= *T=uFT i

; SILT, Brown

ORILLiteG MUD

2.I : tvar luo. sacas
'

,

j/ CLAY, Sandy, .an-Red Brown, Moist PENETRATION TEST
| ; room to sums /s"

s

.

3.9 .

.' !!!jj SANDSTONE, Gray

. .....

:::::. .
|

s; 3 :::::-

CLAY,Si l ty, Tan-Gray
--,.

: /p #

f/p-

p #.

?$ -7.5 2
-

!.!.!.! SANDSTONE, Tan w/ Clay Seam at 8.5-9.0.-
|

1 . .
;

.
- ::" SHELOY TUSE SAMPLES

9.0 * * - Pa** 78
'

,
Bottom Of hole t z_n 4_n

; 2 7.0 7.5
.

.

.

.

.

.

.

.
'

.

-
CORING

.~ NOTE: Beg samples taken at: raos to esconer
: 6.0-7.0.
. -

.

.

.

.

.

.

.

.

.

.

WATER LOSS -

| CEMENT (NO. SACKS)
- REMARKS-

i :
.

.

-
.

- .. . ..-.=s. . ......
.

HEMPHILL CORPOF ATION_tu a st ,-o
OFF6CE.f DlS9 033 8133 TULS A. OML AMOMA 74.45 A, Tem secues se?.sess

,

6-24..

* =m"""h



[ .
- . _ _ . _

. - - .

~

BORING LOG HOLE NO. p-9

PROJECT Ra f f I nnta Pond 3 SHEET ' I 0F I

HOLE LOCATION Station: NI1600, E8294 DATE l-4-78

.,,-',s GR.ELEv. WATER TASLE Nnna _ SCRED BY Iana LO90E0 BY P-- ,hIi1*

(Af ter 24 hours)- *

DEPTH ci DESCRIPTION OF WATERIAL CASING INFORMATION
I'LY' f (Typt, cotoa, testuas , comeists ct) esas Pt. eve FT-mn.Las tv-Lart, 3 gg

0.6 : 3 3 0 ' # ""
!

| SILT, Red Brown
|

1.6 : DRiLLINs uuo '

/ CLAY, Red Brown me lao. sac.:'

') 1 5 I ;
PENETRATION TEST

~
CLAY, Red Brown w/ Gravel peo.- to sossess"

| *

.

.

.

.

.

.

dsi n
#* * **

; SANDSTONE, Tan & Gray w/ Clay Seams.

. .

..::-

, . ...

! A n . -: iiii -

/ CLAY, Silt w/ Sandstone Fragments, Tan-

. &|
Gray

,

| SHELBY TUDE SAMPLES
'

} **- I **** **9.0 '

'*
- ISANDSTONE & CLAY -

i .?n ?_7.

aIn n - _ 1

; | CLAY, Tan w/ Gravel 'i
; .

.

.

.
*

'?n _

SANDSTONE, Clayey, Gray & Tan'
,,

!LE : ."' CORINC,i s,mus u m . na n ,, n n

| Bottom of hole '"*" ** "'' "
'

.

. . -

| .

; -

.

} NOTE: Bag sanples taken at:

6.8-9.0..
- .

:
, -

3 WATER toss
' ; cEutNT (No. SAcus)

; REMARxs
.

.

.

.

.

u . ..s... . ..~ - _ . ... . . .. _ . . _. -

h HEMPHILL CORPORATION-

.E.u,n.m
. 4434 SouTM $3sto EAsv Avesus

OFFICs. 8999 8 033 5 9 3 3 TULS A. OKLAHOM A 74345 AFTs teoues se?.sess

4-24
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._ __

_
._

BORING LOG iHOLE NO. p.,

Pf!O PCT RmffInata Annd T SHEET i OF I

HOLE . CATION Station: Nil 200. E8489 ' OATE l-4-78*

|i. . GR.ELEV. WATER TABLE He na 80 RED BY Iana LOGOED BY Haran h l i I
.

.

(After 24 hours).

~'

DEPTM ca DESCRIPTION OF MATERIAL CASING INFORMATION

gELEV. ,,,,,, , ,,,,,,g,,g ,,,, y, ,, ,,

SILT, brown.

n7

|,
CLAY,Very Silty, Tan, Moist'

/#<
ORILLING MUD

//
-

! ,_g
I*o**c.:""

| // CLAY, Red Brown
| PENETRATION TEST

(]
a

| suws/6" lP.ou To
l x _ n_ _

CLAY, Silty w/ Sandstone Fragments, Tan-
_

|
Gray |*

,

.

l
=

-

! sn

.' CLAY, Ten w/ Sandstone Lenses, Broken .' ~' ' - . . - . ..'

*

> ;.. ., ,;,. m;; .. .g g. . , , , , . , , , , j ,, ,,, 7, . , , ....- . . . , .. ,
, ,

. .., ,,

j .,

7a .

5555 SANDSTONE , Broken , Gray -
-3 5

| - CLAY, Sandy w/ Sandstone Fragments, Tan-
SHELBY TUSE SAMPLES/ Gray-a_s

**- Paos To
; :: SHALE, Clayey, Tan-Gray w/ Sandstone

| _- Lenses , 7_n tn

.Ea

~ . " ;-:9 -,-

:-
-:-

. -,

| :-:-:-.

b' ~

.

:--
i

""

| I?_R ~ -: CORING-

| iiii SANDSTONE, Gray-Tan ,Fi rm ,. to escova.
::::-

::::-

i4n
-

; Bottom of hole
.

.

*
_

~2

l
'

NOTE: Bag samples taken at:
.

3.0-4.0,7.5-8.5.

.

WATER LDSS

CEMENT (NO. SACKS)'

| REMARKS
.

.

.

.

.

. :., .....z . . . _ . . _ . . . . . . . . . . ....

h HEMPHILL CORPORATION
.E.u, 4434 SOUThe 83 0 EAST Avt.eUE

.me.o
. OFFICE.4 9 t S t 8339133 TULS A. OKL AMOh8 A 74 3 45 AFTam Mouns se7.si:ss

, , _

G-2C
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. .

.

~

BORING LOG HOLE NO. ' --

o.n

PROJECT Qa4fIam+n Pen et T SHEET e CF t

HOLE LOCATICN Ktatinn Nil 460. F7971 DATE t .5-70 |
'

GR.ELEY. WATER TABLE Nano BORED BY l a no LOOGED BY w nhtet
* '

,

~~i (After 24 hours)
. Et.EV j DESCRIPTION OF MATERIAL CASING INFORMATIONH

g i,.... e....... ,,,, , ,, , ,,. _ , ,,. , -, SCALE
E SILT, Tan-

.
.

4

- DRILLING WUC,

h |a.oeacus') n tvet v

I #/s' CLAY, Silty, Red Brown & Tan,Malst PENETRATION TEST-

/pv -
d! /j ..c. ,o I suweM"

.
-

-

i :// -

// } -

'

-

: o; i ! -

o.
//e -

.'//
f.

*
~

.. .. . . , . r .
. . . - .:.. ., .- ,

.,
.e .. p . ...,

fi-

~ ~ . .y . x. ;.;.. p : . ::. ::, . ,. ~ ||
.

. . . . .. .. - Ni'y ' :: .....~;... >, . , . .> ,: . .
~ . ..,.r..

..

~- /
.~/|| . -.
.

.
. . ,..

/v: -an
' #;// CLAY, Silty, Tan-Gray SHELBY TUBE SAMPt.ES

_

d/ "o- '"0" To-= on v

J)? CLAY, Tan-Gray w/ Gravel
_

; og i .r, n 4n
iii: SANDSTONE , Tan-Gray 2 7.0 8.0

: -in n

[ M CIAY. Ten-Grav -
loa -

E

[il SANDSTONE, Tan w/ Clay Seams-

,

I e i s; - -

'

E M 'f Shalev. Tan-Grayt?_n
i ,- Bot om of hoIe
' - CORING-

.

3 * fro. 1o mg Covt1rv

[ NOTE: Bag samples taken at:*

; 2.0-3.0,4.0-5.0,8.0-9.0. ^

-

-- :
-

> :
F : _

-

E .

I- |
L- -

*
F WATER LDSS.
P *

- CEMENT (NO. SACKS)
-

[ *
REMARKS

:-

. -
m g.

= -

;
,

_ . <,.. . ...... . ...m........ . .......m_ .
-

7 HEMPHILL CORPORATION -ump
s 4434 SouTM S3mo EAs, AvENut

orrect.sete s e33.S,33 TULS A. OKL AHOM A 74 8 45 AFTEn Mouns se?. seas y
G-24 le-

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

BORING IOG HOLE NO. r>-i2
'

PMNECT Raffinate Pond 3 SHEET f ^*
'

HOLE LOCATION Station: Nil 460. E8I66 DATE l-M

GA.ELEV. WATER TA8LE Nonn 80 RED BY tann LOGGED BY Mt _.? ' '
**

.

(After 24 hours)-

ELEv. $H Ci DESCRIPTION OF MATERIAL CASING INF ORW ATICa. ;

| ttres. cocoa. vastume. co eistas er ,,,, , , . , , ,,,,,L,,,;,,,,,,. ,SCALE

; SILT,8rown, Low Moisture '

I
*

- I ?
ORtLLING WUO - '

: SILT, Tan y ,y,,,,,
79 $ PENETRATION TEST

CLAY, Silty, Red Brown & Tan-

g y, ,,,,,,g-,,,,

: q//~

//
*

.

//-

//'

9n 2 )*

/ . CLAY, Tan-Re.d . Bro.wn , . - . ,

"
<, .w . .- ,.

. . g. <. n >, uw:. -:$ . .*. .s.n.$ .,. Z . M .; i : .:.::.~i :. y a; :4 4 a :.. a;. . .2.<
. .

. . . y. . . . a:<

,[/h . CLAY, Si l ty , Tan - %Is t- -
-

,

//.

!/*
R 7

SHELBY TIJ8E SAMPLES;$ CLAY, Silty, Tan-Gray, Moist , , , . ,,,, ,,u-
n e ) / f ?_9 T.9

*

h CLAY, Silty, Tan-Gray,Nist w/ Gravel 2 6.0 7. 0*
.,

'' " ';ff CLAY, Silty, Tan-Gray,%Ist-

://na c; 2 J

[/@ CLAY, Silty, Tan-Gray w/ Sandstone,Nist
/"

t9 e s
~

[f:, SANDSTONE, Gray-Tan w/ Clay Seams CORING:
7. : r eou vo ascovewr.

13.8 **55
"

CLAY,Shaley, Tan-Gray

V.
.

15_A .

*

_
l6 O

'

r- w_r SHAlF. Sandy Tan
Bottem of hole-

: NOTE: Eag samples taken at: WATER Loss
3.5-5.0,7.0-8.0,8.2-9.5.-

; CEMENT (NO. SACKS),

REMARKS.

.

.

:-

.

.

, co.<,........ . ...c......... . . . . . . . . . - -

,,,,,g HEMPHILL CORPORATION
4434 SourH S3 0 EAs7 Avsmus

'

OPPic..Ittel 433 5133 TULS A. CMLAHOM A 743 45 AFTtm Mou.s so?. sets

G-24



_ __ __ _ _ _ _ ___ _ _ - - - - - - _ _ _ - - - - - - - - - - . - - - -

BORING LOG bC t.1 NO.
'

-p e4

PROJECT OmffInnon Pnna T SHEL- Or- *

HOLE LOCATION Station: Nil 460. E839I OAT E i - .: - 7 .

GR.ELEV. WATER TABLE Mnna 80 RED BY Iana LOGGED D. %-, ret'
'

(Af ter 24 hours) |
DEPTH cs DESCRIPTION OF MATERIAL CASING INF ORM ATION IELEV. AND *
SCALE E3 (Typt, cotoe, 7tztues, coesstemCT) SIZE Pt.a u m |'T-puttsoi r f-La r *

SILT, Brown-
'

*i n
!

: S I LT, Tan DR'tL NG uuo
*>n rw l=o sac.sj CLAY, Red Brown-Tan, Sandy PENET R ATION TEST

'

J reos to | eLows/4"'

2
i'

4.0 d

CLAY, Silty, Red Brown, Low Moisture

i%
._ .. . . . . . 2 . . .. ..

R.6 1 ) '

2

,e::. .a ; . .. r.% Q;,;.J Ly4jf,)W.|;.tw;,::.J: .+, Sa n dy , i:= : ;:.n...) 9. . < ., M..n . .c. . n . .o -. <: - . r s . . . o:< p
CLAY Tan

.

.
'rt. %.a .,e

,

s .. CLAY, Silty 4/ Sandstone Fragments, Tan . ' *
nn h~

liil SANDSTONE, Tan SHELBY TUBE SAMPLES
-

{{{{q_g mo. raou to
'

os '. ':*** SANDSTONE, Gray I 3.0 4.0
J CLAY,Sha l ey , Sandy , Tan

. . ; . .

.

.

I1.5 : _.j

yjjjj SANDSTONE, Gray
:::::-
....

-':***,z n CORING

y@ SHALE, Gray-Tan raou To ascovver
ix n _ _ _ -.

ea 7 it:: SANDSTONE , Gray-

M SHALE, Gray-Tan w/ Sandstone Lense-

'

3 M at i6.0-

- '-C -
- .-

... -Y:-

Ik8
nn -:-:-:-

ibttom of hole-

WATER LDSS
: CEMENT (NO. S ACKS)

NOTE: Bag samples taken at: REMARKS
-

4.0-5.0,7.0-8.0.-

,

-

. .

-
.

. co . u.a . ..... . . m . m . . .. .. . . ...... := _._. -

sturetto HEMPHILL CORPORATION
eespee e 4434 Soutw S3ao EAsv AvgNutg# OFFICE.tsten 4339133 TULS A. OKL AHOM A 74: 45 AFTER Hou.s so?. seas

4-24
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_

B O .- ' .5 G LOG HOLE NO. P-16

PROJECT Raffinate Pond 3 SHEET , Or 1

HOLE LOCATION Rtat inn i u l l 4 6't CRSR6 tble offset 15' % 'M DATE l-4-76

GR.ELEv. WATER TABLE None BORED BY lane LOGGED BY Nm0hllI*
(After 24 hours)

DEPTH ci DESCRIPTION OF MATERIAL C ASING INF ORW ATION
ELEV. AND I

SCALE 3 t vert , cotos, textues , c0esevancyl size FT sum |rv Puu.se Pf-tsPT

S I LT , Brown , Moi st j-

f I |
DRIL LING MUD-

|a.0') O tv et sac.s
SILT, Tan,very Motst PE NET R ATION TEST-

-

| To euwe /6-z_n Peou-

/ CLAY, Red Brown-Tan, Moist-

'

A i

[/h ' CLAY,Siity, Tan
sn &

.. , .. [h : CLAY,.Si j ty , Gray-Tan ,f b i st
,s//. . -

6.1 -
'

y f CLAY,Si l,ty, Brown & Gray w/S.andston.e-

. , . . , . . .

. -Y o .g,,A,, . ...; Qwg ( ..g 3 Sha I e''Mam''* #'''' ' * # ' le ' AM 'S. I ''''* 'A'- 1 4 ' ' ' ' '' * ' ''''i~''***- " ' ' " ' ' ' ' ~ * - ' ''
. '

#-

- # . -.

nn r /
-

g5_ SHALE, Tan-Gray , Sandy SHELBY TU8E SAMPLES-

?*71 96 0 . PA0W 70-

+:-9.2 -

6 SANDSTONE w/ Tan Shale Lenses ' Tn 4.0-

in n ::: 2 8.0 9.0
-

;@ . SHALE, Sandy, Tan-Gray w/ Sandstone
--1Mc Lenses-

2 ES
-s-

;_ _ _--

.-2=

hb-]
g-; CORING-

~r[*2* PROM TO REcovtWV-

bib
- _ _ _

-:C--

-: c.-

C-XIs n -

!jjjj SANDSTON E , Gra y , F i ne-Gra i ne d , Ha rd-

:::::-

.-:::::.....

:::::-

-.....
:::I:-

ij}} WATER LDSS
-

.

IA n !!** CEMENT (NO. SACKS)
-

: Ebttom of hole REMARKS
-

.-

NOTE: Bag samples taken at:-

: 4 . 0-5. 0,5. 0-6. I ,7. 0- 8. 0
co........... . . m o. ,m . . . . . ... . . .......c,,

gI. pdh HEMPHILL CORPORATION
4434 SouTM 83 no EAs? Avspout

'# ^#
OFFtcr.r ese s saa 5:33 TULS A. OML AMOM A 74145 APTER Moups 3e7 3e33

6-24
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. . .- . . .. . -. .. .. . - . . . .. .. .- . . , . . . . .. . . . - - . . . -. . .. - . .

~

[ BORING LOG HOLE NO. o_,, L

- PROJECT RaffInate Pond 3 SHEE i Or I
,

k HOLE LOCATION Station: Nil 320. E7874 oATE l-4-78 !..

-

GA.ELEV. WATER TABLE . None- BORED WY Lane LOGGED By hemphil|
|-

.,

-

(Af ter 24 hours ) 1_

-

ELEY- !P H DESCRIPTION OF MATERIAL
_

ci CASING INF ORM ATIOh {
g; SCALE n ,... . . .... . . . . .. evi .,,, ,,.. . I,,. w i ,, .u , .

L CLAY, Sandy, Brown '-

m

E- .

- O RILLING WUD

, . . .
.

. , ,

p Q
'

CLAY,Si lty w/ Sandstone Fragments's
PE NET R ATION TEST

# Red Brown- p-, v; , ,eo. I ,o euws/s&

x i. ,

. i* n

: Ebttom of hole
a .

4 -
.

g. .. , . - ~.

E -

e :_

#:.:.r . k.; . k i. ei n h.e n.:;' :e., . . c;..,.4. ~Qs :.,;,. k ;;;;L..' c. ',. ; . .:,. ;., . e i.., . ,,
'

.. . .: , , . , u.. . . , . .g.

. . - . . . .
_

;s.. . . .
. ,. .. ., .

e .
F .

" SHELBY TueE SAMPLES
b - mo. ,now to

,

~

l 2.0 3.0
-

.
r _

b+
"

:
4 .

- .

a- .: .

@ NOTE: Bag samples taken at: CORING
-

A 3.0-4.0.. ,now ,o n.covrevf :
<r :
[gI -

.

y -

-

;\ .
y -

p :
.

.

WATER LDSS
,!

-

CEMENT (NO. SACKS)
*

-
REMARKS

.
.

.

.

.

-
.

co . ... . ...... . ...m......... . -,......:2_.. -

atureito HEMPHILL CORPORATION
sosegnavnes 4434 SOUTH S340 E.AST Avt us
g OF,tCE tete e saa es33 TULS A. oML AMoM A 74145 AFTEn woune Se?.sess .!

. . G.24
_

.

_ _ . _ _ _ _ _ _



-- -

,

~

BORING LOG HOLE NO. p_io

PROJECT Rn0fina9e Pond 3 SHEET I OF I

HOLE LOCATION 9tation- Nl f 320. E8069 OATE l-4-7M
** GJt. E L EV. WATER TABLE ' 'n n n BORED Ir? Ic. LOGGED BY Hen 3hlIl

(Af ter 24 hours)
DEPTH o CESCRIPTION OF MATERIAL CASING INF ORW ATIOP.ELEV. AND 2
SCALE g (7YPE. COLoe. Ytx70et , coGSISTEhCY) 9133 | pt. gym ry.pgggj p g.gg y. u

{ SI LT , Sandy , Brown , Moi rt |
.

!. -

2 I. | |
-

2 - D RILLING MUD

|mo sac.stv ar
73 h -

PENETRATION TEST
/h # CLAY, Si l ty , Brown-Tan-

, ,,,, y, g og..

/,s.

//-

://
//

.
-

//-

//
'

.

//~

/
;/g7 .. . - .. ,.,. .. ..

en n-

/' /. CLAY,Si (.ty, arown-Tap,. Low, tbisture ,.-

?,
- ,. .- "

. s. r,.w.. ? - w.:. .* . i ;, p # . ~ . ~. e .. : . : e - .' : .,. :.h .. . .. , .. ... e .- .
. . . .. ; . .- a a &u ;, .c. -

. . . . .

//
~

* " * * ^' ''' ' ' '

~
,1

- CLAY,5andy ,w/ Chert Uravel

;% CLAX, Brown w/ Sandstone & Chert Gravel SHEL8Y TUBE SAMPLES
gf me. reoen to

.on
:j!!! SA'JDST0tJE, Gray-os T.n 4.0
% C LAY ,5he l ey , I anin n .

: Ebttom of hole
.

.

.

.

.

.
-

.

.
CORING

2
|, e nou To ascovany

| NOTE: Bag samples taken at:
: 4.0-5.0,6.0-7.0.
.

-
-

.

.

.

. : .

.

.

.

"

WATER LOSS
"

CEMENT (NO. SACKS)
-

REMARKS
.

.

.

.

.

. . . . . . . . . . . . . . m. .cA . .. . . .. . . . . ....m. ..

sEMPI.IL.L
HEMPHILL CORPORATION

eseees. 4434 SCUTw 83mo Eas? Avtseus
CFF,Cs.49tep 4229133 TuLS A. OMLAMOM A 7414S AFTam Mouns se7.seaa '

,,

G-24

_-- _ - __ _ _ _ _ _ _ _ _ .



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

_

BORit:- LOG HOLE NO. p_,,

, PROJECT Ra0fina? ;oni 3 SHEET I OF l
i

HOLE LOCATION Station: :11323. ES294 DATE l-4-78

- GR.ELEv. *ATER TABLE ;.one BORED SY. Lane _, LOGGED BY HomphilI
{ (After 24 hours) -

'

DEPTM c DESCRIPTICN OF MATERIAL CASING INFORMATIONELEV. AND 2

SCALE S (T''E. C0'88- tertues , consieramo s size av.au m rv Puu.so Pr-Lart
* SI LT, Brown,hign bbisture-

-
,

- .

|-

-
D RIL Li'M WUD

|eso sacas
-7 n Tvst

//h CLAY,Si lty, Red Brown, Moist PE P.ET R ATION TEST
-

!// P eow | To etsyB /4"-

Y//-

//
-

?/-t n

g ggdgw/sanasTone tragmenTs,nea- i
.,g

M SANDSTONE. Broken w/ Clayq_n -

/'
h QLAY, Silty, Tan, Mist./- - . , . . . . - ap, - .

...

/-

/p '

.
|

/|-

_.a. - . i6.B:= V/ :, a..r .:.: : - > :. . / N i. .n . % .',.r .' .. J. w. .. .n ..; y . .. u . . . . . .

!!::: SAN 0b lONt,Ura y-y 9

' '
'

j Ct.AY |Sh a l e'y , Ta n-Gray -it/Th i n"Sa'n'dstone
' '' ' ~

' '

- Lenses
-

SHELBY TUBE SAMPLES'

| Paos to
-

mo.

os -

i 2.0 3.0
10.0 h:j:5 S ANDd lON t ,Ura y

iIf SHALE, Sandy, Tan *- -i n _ s; -

Ebttom of hole-

.

.

.

.

.

> -
CORING-

- roou To arcovrsy

{ NOTE: Bag samples taken at:
3. 0-4. 0,4. 0-4. 5,5. 0-6. 8,6. 8-9. 5.-

.

.

.

. -

.

.

.

WATER LOSS
-

CEMENT (NO. S ACKS)
-

REMARKS-

.

.

.

.

.

a, . . . . . a. . - . ,m......... . . . . . . . . . cm

gspah HEMPHILL CORPORATION
..ne= 4834 SouTM 43mo E.As? Avsmeus@/ orrscs.setet e33 5133 TULSA. OKLAHood A 74 3 45 ArTen Mouns Se?. seas

G-24
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'

BORING LOG HOLE NO. P-23_.
|-

PROJEC* , ' f i na t,. PnnM T SHEET l OF l '

'

HOLE LCct.T ION station- NII320. E8489 OATE l-3-78

GR. ELE. WATER TABLE None 80 RED BY, Lane tooogo gy Homphiil- -

'

_
(After 24 hours)

H
ELEY @ DESCRIPTION OF M AT E RI AL CASING INFORMATION

SCALE 3 i,,,.. . ... ..., m . .o..... , ,,,, , , . . . ,,. _ , , , .u , ,
-

;; SAND, S i l ty , c$rown ,Mo i s t- .
,

-.

.. ,

( ; c;
. ,

ORILLING MUD-

@ SANDSTONE, Broken y ,,,,,,,, , ,

[ CLAY, Sandy w/ Sandstone Fragments, Red PENETRATION TEST-

f
.

Brown room to i euws /s"3.9 -

[ CLAY,Shaley w/ Sandstone Fragments,
Brown, Weathered.4,9 j

f , CLAY,Shaley w/ Sandstone Fragments,-

'

' Tan-Gray (Some Black Shale).
,

{ , .: -- c .. . . . . . . ..

[ .

.

e, y'Q.). 4 y .;3 ;. q, ..;;w , .. .... - ,34Ju.. y' . . . . 3,,, , ;. . . . ; :.

, , , . , . . . . . , . g ,. 3...;....
., ...

. . . . ..

.
, . . . .. e . . . , . - .. . r . -. . . . .. ... . ,, ,

SHELBY TUBE SAMPt.ES,, . n_

: Ebttom of hole " ' - '"'" To

.

.

.
W

: ..

.

.

.

.

.

.

.

- .

CORINGa
.

r oou To .scovtw-

NOTE: Bag samples taken at:-

'

2.0-3.0,3.0-4.0,4.0-5.0,5.0-1I.0.
.

.

.

.

.

.

.

.

.

.

WATER LDSS
*

CEMENT (NO. SACKS)
REMARKS=

.

.

.

.

.

.

a........,- . .._,m......... . . ...... . _

sImpsh0 HEMPHILL CORPORATION
..as 4434 Soutw 83mo East Avapeus

* OPPICE.4 988 9 S33 9133 TULS A. OKL AHOM A 74 8 45 art.neoyassay.sess
,

G-24
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~

B O RIN C- LOG HOLE NO. P-26

: P''OJ EC T RmffInato Pnrt(L 3 SHEET | OF l

F HOLE LOCATION Station: NliIAn F7471 DATE l-4-76

_. CA.ELEY WATER TABLE N >fte BORED sy Lane LOGGED BY Henohl i 1 -
'

g (After 24 hours)
! DEPTH o DESCRIPTION OF MATERIAL CASING INFORMATION
, ELEV AND 2
: SCALE g i Tvre , cotos. Te nvuot . consistancv1 sing yy.eum FT-evu.se FT-Lar?
-

/y' S I LT ,Cl aye y , Scow n ,14:> l s t-
-

// .

; / /.

'/ 'd DRILLING uuDI_s

j ;/ |mo eu./ SILT, Clayey, Tan, Moist twc

| ;jf / PENETRATION TEST
/ room to euws /s*-e tn

k : Ebttom of hole
: -

.

.

t .

k .
~:

, .

;
. ..~ , e.,

- . .

.
.

-: .

.
, .

. :q .'.. .. . . . ; ... . ; c . . , . .; :;.. . i. .u. - . r . ; r :.< . , . ;. ,, ~ .; c : , ;. .. ... . ,
.

a M.. . . .y *% :. , , , . . . ..

; .

( ' , . .. .$ , <-; . .- ., . , , . . . ,.,
' .. . . , ,. _. . . .: . .. ,..

. . , , . . .

SHELBY TU9E SAMPLES
a -

mo. raoes To- -

P :
:: . >n tn.

E i
o .

: .

r .

"
E=
& .

% .

k -
-

.

5 -

n CORING-

E
.: 0.0-1.5.

NOTE: Bag samples taken at:. r =om to aseovre
I
[t -

-e
% =

s -

I ~

r -

p .

[[ -

"

.

1
_

.
.
,

r_-

| .-

{ ," WATER LOSS
L CEMENT (NO. SACKS)

*

.

[ REMARKS=
-

.

-

-

r :

|
'

*

n;

g m .m . ...... . ..-.m............ . . . . . . . . . . _ -

: HEMPHILL CORPORATIONstupa.m.<mmpuna .m 4434 SOUTH S3 0 EAe7 AvssoutF
*

u OFFICE.8 9 f e t 433 9 33 TULS A. OML AHOM A 74145 AFTen Hou.s so?.e.sa
b
- G-24_



.. _______ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _. -

_ _ .
' BORING LOG HOLE NO. p-as
'

PROJECT Raffl. ate Pond 3 SHEET I OF !
,

HOLE LOC ATION ,_ $tation: Ni l l Rn FA?Qd DATE l~4-76 .

GR.ELEv. WATER TABLE $1n n a BORED BY Iano LOOGED BY HsmnhIIi ;. ,

(Af ter 24 hours) |
< -

DEP H- o DESCRIPTION OF MATERIAL CASING INFORMATION
ELEV ANJ Z

/ SCALE 3 IT''E. cocoa, tsutues , conseTancy) siza FT-eum tv-puttaa r?.Lart

1 S 1 LT, Brown ,7bi st-
<

DRittiNo uuo

7O tvM |aro sac.s

[g CLAY, Silty, Tan PENETRATICN TCSTf
/ reou | To I nums/s" ,.

T T ://! |
*

: CLAY, Red Brown-Gray w/ Gravel .A n

Bottom of hole-

.

Giu

.. , . . ,

.

.

-{ :s :T.N .g& : : 1- u.*s .s~- W,) ., . % $ . E i; '.1 v. ; y - s- . * -f u s :.em> ' V; .E. *) i ' w'* e c.e.s . < * * i . :* ' vs 3 ; s ' a:a .
5

..
.

. :rj . .e s . - . - , , .- , g :.. > s - w'..* -#.,s . . . . ,,..c,., ,
.

I SHELBY TUBE SAMPLES
me. raou to.

.
*

; I tn a_n
.

m

.

.

.

.

.

.

.

.

.

CORING.

{ NOTE: Bag samples taken at: r oou To =<cov =v
2. 0- 3. 0..

.

.

.
.

.

.

.

.
-

.

.

.

.

WATE R LDSS
"

CEMENT (NO. SACKS)

.- REMARKS

.

.

.

.

.

co m . .. . . . . . .m.m......... . .-,......-c -

HEMPHILL CORPORATION
'e MPBI.L. -E

nen 4434 SOUTH S340 EAs? AVENut
@# orrect.eete n saa.si33 TULS A. OML AHOM A 74145 arren Houps so?. seat.

G-24
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _

PIOJECT naffInn+a Annd T SHEET f C8
,

'

H X.E LOCATION Station: NillAO_ FR4RO DATE l-4 '

'A. ELEV. WATER TABLE Nnne BORED BY Lane LOGGED BY HemDh .
"

(Af ter 24 hours)-

3DEPTH 6 DESCRIPTION OF MATERIAL CASING INFORMATION
ELEV. AND 4

/ SCALE 3 ITYPt. cotoa . Textues. coesistencyl size FT-eu m rT-eutosol a r-st e t

<a SILT w/ Gravel
O-

I_O |
*

SANDSTONE BOULDER DRIL LING MUD

|=o sac.:Tm

'.5 PENETRATION TEST
CLAY, Sandy,5|lty,lan-Brown, Red ..ou .To | wesis".,n

I | CLAY , Sa ndy ,w/ San dstone Fra gments , Brow r |

{ w/ Thin Sandstone Lense.-

4.5 "

, -g-2 IKnces of Ian dHAlt.,n

d CLAY,Srtaley, Tan-Gray.,Very Weathered-
,. .; ,

.

.

? :W .' 2 - i .. .-,. g: - , . . ,,..: -. .
. , , . ," , ..

7 n T- s AND% HPH . f on@

. , -; :-- .5}MLE,Ct ayey , Tan-Gray. ,
,

;- s . . . .. . . - - , . , .

| _-:Ib|

I .:- _- .*HELBY TUBE SAMPt.E3
.~ me. rRou To

* . :-
9.5 - -

g 5AND5 TONE, Lense,5haley, Clayey, Tan-Gra)in n .
_

| Bottom of hole
.

.

.

.

.

.

.

.
CORING

reov To a scovrw.

.

- NOTE: Bag samples taken at:

_

,- 3. 0- 4. 0, 5. 0-6. 5 .

.

.

.

_ .

.

.

.

.

; WATER LnSS
*

CEMENT (NO. SACKS)
REMARKS-

.

.

.

.

.

.

co.<,,.-.... . ...c........ . . ...... . - c ,, -

sIursh HEMPHILL CORPORATION
an 4434 SourH S3 0 Eas? Avtpeut

OFFICE.t S t e l 6329933 TULSA CM L. AHOM A 7414 5 AFTER Mouns set. seas

G-24



. _ - _ _ _ _ _ _ _ _

W^
, __

..

p3. 9-{.-- . - . . . o .. ,_ V.0 f. V &
... . .. u ..:

.

.

,

a,'rNerr.:.i w s u. PtL g. _ .
m. c. .; j .,

. -
HEMPHILL CORPORATION

-

4834 south B3no East AVENut
s

, 'h* OFF8CE.t D ie t 6 2 2.S l3 2 TULS A. OK LA H OM A '7 4 t 4 5 ArTE st HovPs s o f se22

;~ DAILY DRILL HEPORT AND LOG 231I
0 20 '' gog, n3,Uti' l pa,,M/Q/9-76epth 0 To _ 10 Shift Drill No. CE- l 'i

clie n, Kerr - McGee
Address Gore. Oklahomae

to:c,$,. Raifinate Pond Area
-

Freie:t Hole Location _ As Di reeted
clie nt's Re pre s entative Jim Carr Driller Curtis nnnnne Hre.

_ . _ .

Helper SIdnev Lane Hrs. Helper W tt Forgnenn Hre.

BITS USED DIAMOND BtTS USEDNo. T ype Size From To Serial No. Sire From ToDrcg 5' 0 10
Auger 12" 0 10
Rock 7 5/8" 8 20

MUD AND LOSS CIRCULATION M ATE RI AL CEMENT C ASING INFOPM ATIONManufo:furer No.Soems Weight No. Soc k s Size Ft - Run Ft-Pulled i Ft - Lef t.-

f
-

% 4 Rn it' II',

Coment ( Old H6fe ) 4 5" 22, 22'
"

STAND BY TIME (HRS.) Rig _ Rig a CrewDEPTH
From To - FORMATIONS TYPE DRIL LIN3 TIME CORE

DRLG. Start Stop From To LOSS
O 2.0 S I LT , Da rk B rown . Drv '.2.8 3.8 SILT, Tan, Dry
3.8 7.0 CLAY, Tan, Dry
7.0 10.5 SHALE, Tan & Gray, Clayev

10.5 13.5 CLAY, Tan, w/ Sandstone Fragments, Tan
13.5 17.0 SANDSTONE, Gray, Hard
17.0 19.5 SANDSTONE, w/ Shale Lenses, Hard
19.5 20.0 SHALE, Black

' - - - --

Observation Wells
8" PVC - Il' & Cemented
5" PVC - 22'
Perforated 15' - 20' (3 Holes
Per l' Intervals)

_ Gravel Pack 0-20 P ENE T R ATION TESTS
Frora To Blows From To Blows

Note: Drilled out Old Hole
& Grouted to Surf ace- - .

.

,-, --

\ SRn.E MJ-cE As / - fa - 78 )\.. _ _l M

SHELBY TUBE S A V PL ES
From i To From To | From To

|

W ATE R DEPTH WHIL E DRlLLING (FT) (24 H RS) |

G-20



_. . _ . . . . . ldW04f NI. . .
._| HOLE NO. owi

N _ . _ _ . . .

BORING LOG -

PROJECT Raffinatn Annd 3 SHEET 9 OF ?
s

HOLE LOCATION I40' SW of Point "F" DATE l-6-78

[ '- CJt. E L EV. WATER TABLE IT_5 BORED SY Iann LOGGED BY Ho r - hII1

(After 24 hours)'

H
ELEV. DESCRIPTION OF M AT E RI AL CASING INFORM ATION'

SCALE 3 t Tvre , coton. Textuar . consistracti sizt j rT.num Irv-Putta a.rr-Ler7
fil: " SANDSTONE, Fine Grained, Gray w/Linonitc-

".1311 Parti ngs
.- _. .. +

' ' ' " .

- [j'{ DRILLING MUD= ....

luo sacus77.o ::::-
vvPc

C-:E SHALE, Gray, Weathered , Mal st PENETRATION TEST
-

- - _ _

| ~__[- r RC W To | SLIPO /4 *
=

- .-
_=_=_.

) _ - _-

74 o - 1 _-
j ,::--f SHALE,SI Ity, Gray,Hard w/ Vortical

S Fracturo.

- r

?s_s ; E
-

"-
, 'M::.
. .=-

-.
SHALE,S i l ty, Gray , Ha rd:

:

CC-:-

77 o - -1-

} :-5( SH;LE,SI Ity, Gray,Hard w/VertIca1 -

4:2q Fracture.

f.- =

, on 5 y:G-_
SHALE,Si l ty, Gray ,Hard

} SHELDY TUBE SAMPLES
_

55:: "o- Paov To
-

.
-*

. -:_: .

_: : _.

:_1 .

-

t - -:-:,yy
~~~-:jSHALE, Black, Maist w/ Iron Pyrito Lenso:
-:::5 at 33.I-

,

:EE--

. -#= 5
"

: _.-

.

___=_%._

-

- ---_-y COR!NG
__

- :.c - rnow To a ccovzerr
. ==-
. :-:-3 20.0 24.5 62.2%

-

5
"

__:5__ 7 .5 29.5 LOOT
-

.

~

:29- 29.5 34.5 86'I.

.
--

. __: Ja _ s 39 s toqf-

-:EE-
- . = -

3 ??--

-
-

- - ^ = -
- -==-
; ?__I

-

WATER LOSS.

g:{
-

CEMENT (NO. SACKS)
-

:. REMARKS
.- :.

39.5 -G=-=-

Ecttom of hole-

Coa.muLTsa.o = anse se s s n HS S O s OLCe3 ICA L INw t s TIG ATf Oas e EMOIM EINING Im aP1tCWose

(N. .!(i HEMPHILL CORPORATION
. 48M SouTu C3=3 EAST AvtNur

Tys OPP 8CC e s ta s e 3 2.S 13 3 TULSA OKLAHOMA 74145 a rTr n Houps 5 s 7 5 s 22 ' |

G-24
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_ _ _ _ _ _ _ _ _ _ _ _ _ _

, , p. y <> u. -> _1
. ~ . - - - ~ . ._ , /O0 ' M O. L . . - -. .

Pr.OJECT Raf finsto Pond 3 #
SHEET I OF ?

HOLE LOCATION 140' RW mf nnInt "F"I DATE l-6-7A

[E. GR. EL E V. 8// WATER TABLE _ l3.S' BORED Err Iann LOGGED BY._Homph i I I
(After 24 hours) ~

DEPTH cs
DESCRIPTION OF MATERIAL CASING INFORuATIONE L E %,. AND 2

SCALE g (Tvrt. coto n . Te xTunt . ccu stst a ncv 3 anze p r.n u m 'rt.PutL2c| r7-La r?
- SILT, Tan ;(.

..

.
.

, ,_ _ -
-

ORlLLING uuD,

.= TYPC too sacus
*

-

.
.

PENETRATION TEST
reou TO | BL.Durs/4"

.

D
-

e
- t;

_

a '

CLAY, Sandy | Tan w/Some Gray
-

4 . 85 -/
-

'

;/'/ CLAY,Slity, Rod-Brown-Tan, Low Fbisturej
//

'
.

/=

.r. .

A n "/
,

'# / CLAY,Si ity , Rod-Brown,Mol st
-

y,
f/-

-
y s

7s _ ;
'

-

r
-

CLAY, Sandy, Tan w/horne Gray,6bist-

-

SHELBY TUBE SAMPLES
( :

.
- m e. rnou To

.

10.0 i-

[[ CLAY, Sandy, Tan w/ Gravel
.

.

...

.

I?.s s 4- ff. 5
_

i.i.ij SANDSTONE, Tan-Gray CcRING
-

n . - .. .:::: reou |
.. . -

To a scovtw
. la n !**:-

15.0 70_0 toof
; iiii SANDSTONE, Fine Grained, Gray w/Lirnonitt
;$ Parti ngs
.-

: * ".." .. .

::::-

:.::.:. ..

. v. '.
**

...

L**:.. ......
. W ATE R LOSS- :. -:.

....
CEMENT (NO. SACKS),

REMAR%S '
. ....

s..::
::::-

. ....

::::c vn.n -

u, . u t. . . . . . . . .. . o . o_ , m . . . . r... . - . . . . . ~ , . . . ~ o , ~ < cn m -

m?m.t.o HEMPHILL CORPORATION
e ean

4834 SOUTM 83MD E.A87 AVINUE
- Q.k' OPFfCE.8 918 6 822 3133 TULLA. OMLAHOM A 74 3 45 a rr e st Hou.s s e?.se s2

G-24
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. . . _ _ _ - M.
. . . _ . .

v~~a <
~

~

~ % .u~ ~u _ _ _ .. = . _ . ,-d_m.2yOp HEMPHILL CORPORATION _. _
.

- 1 4e34 cour,. em cast avi~ueg( e gy) o,,, c c . . . . . . . u . . i n yuts4 o .a. . o o m e , ,, e ou , . .... . n<

/
V DAILY DRILL REPORT AND LOG 2 3 2'2.

I
;.

0-O/9-70 0 I7H;le No.N-2 Date Depth To Shif f Dr:Il No.
Clien, k rr McGee

Address Gore, Oklahoma
Proje:t Lo:ction Raf finate Pond Area Hole Location As Directed

. . . C!ient's Representative Jim Carr Cu d s Coo gg,;,,,,
g,,,

Helper Hrs. Helper Sidney Lane
g,,,

BtTS USED
DIAMOND BlTS USEDNo. Type Sire From To Serial No. Site From ToDrao 5" 0 12

-

Rock 12" 0 12
.

Rock 7 5/8" 12 17

MUD AND LOSS CIRCULATION MATERIAL CEMENT CASING INcORMATIONMonufceturer No. Sacks Weight N o. Soc k s Site Ft - Run F t - Pulle d F# - Lett.s-

4 8" 13' 13'Cement Old Hole 4 >" 19' g 19:
STAND BY TIME (HRS.) Rig Rig 8 CrewDEPTH

From To . FORMATIONS TYPE D RIL LING TIME CORE
DRLG. Stort Step From To LOSS0 1.5 SILT, Tan, Dry .;1.5 3.5 CLAY, brown, Shaley,

3.5 4.3 SANDSTONE, Tan , Hard
4.3 7.4 CLAY, Tan, Shaley
7.4 8.0 SANDSTONE, Tan, Medium Hard
8.0 13.8 SHALE, Weathered, Tan & Gray

13.8 15.0 SANDSTONE, Gray, Hard
15,0 17.0 SHALE, Gray, w/ Sandstone Lenses

. . .
_

Y- - - - - Observation Wells
8" PVC - 13' & Cemented
5" PVC - 19'
Perforated 12' - 17' O [_

Ho les Pe r l ' Intervals)
Gravel Pack 0-17 PENETR ATION TESTS

From To Blo ws From To i 8towa
Note: Drilled Out Old

Hole & Grouted To
Surface

C& F HvLe M /- SWE
SHELBY TU9E SAMPLES

From To Froan | To From To

|

L.
WATER DEPTH WHILE DRILLING (FT) (24 HRS)

|

c-zz q
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

t



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ ___ _ __________ _ __

.. 2-3_ D
. _ . . . .

. _ . _ _ _ . . . _ _ . . . _ _ _ _ .

BORING LOG tt-:ULE i .O.-

nm,

PROJECT- RaffInate Pnnd 3 'rYAN M SHEET 2 OF

l*~~_5 - 7 -' eMm-- _'

HOLE LOCATION 75' NW nf Pnint "F"(. .s
--

DATE ts@'--'

cR.ELEV._( 3 WATER TABLE _ 33.5' BORED Err lann LOGGED BY Hnmnhtfl
.--

(After 24 hours)
DEPTH c3 DESCRIPTION OF NATERIAL C ASING INFORM ATION -ELEV. AND 2
SCALE 3 ITYPEa CD'D'* Ts utomt , con sisis mev ) sizt I rr aum FT-Puttro rf-L:r?

E-i SANDSTONE,Shaley, Tan-

- ::::.

w. _ - 9:_7 . ::::
-

.

id___ SHALE, Sandy, Weathered, Gray-Tan DRILLING MUD-

j'g |i.o a a. .sivn,

I*

_... PE NETR ATION TEST-

g_#g
-

aecu To stor: #
?x s -Ky-

gggop,t-i neura t neo,Uray w/ u nun t To9tn - 2

;C SANDST6HE,Fino Gralned, Gray w/Lirnonitt
-EEf Partings & Shalo Seams, Fractured-

?s.7 ::::-

2:5 SHALE,Si l ty, Gray,Hard*%, - e ;;-

3 . -.

-_ - -

- .i
- -

320*

'_ -:
~

:ii:
b2$~-

_[-_[-,[-
( -

'

_ _ SHELBY TUBE SAMPLES.

:.-:.- N O. 7 0\ 0 u 10. .-:::
. . -:

29.7 Y_4_
-

.E-:4 SHALE, Black-

-

=_-_ - --

5 :_-

_ _ . -.

.v33 .-___

- :=-

=
- . = .

_=_=__.. .

CORING- _ _ _ -
-:-:-;- -- - - -

-
__

rnow I 70 atecvr:ry
-

__._ - _ 7d_n ?Q_n InnT,

~_ :-.

. :_- 74_n Td n onT.

- -: _-
__ 34 O 39.0 4M' . -_.

-:_- _~- - _ _
f --

e . _ -
. _:3 i
-

___

Z#E--

e _-. _ . _ WATER LOSS_

._ _ -
, . .- C MENT (NO. S ACKS)_ :_ ,

.-__--:-: REMARKS-

To n _:
-

ibttom of holo .-

,

.

, c _ . u s. . . . . . . . . . . m o. . c t . . . . . . .. , _ .A% . , ~ , . . . . . . . ,, er, e
-

gni.g HEMPHILL CORPORATIONs ***.e e n .
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- _ _ _ _ _ _ _ _ - ____

. - . . . . _ _ _ _ _ _. _ _ . . . . - . _ .M 7-9~
__ , , _

BORING LOG .:.i _i. NO. nwy.

IPROJECT _ b ffinatn Pond 3 1 // bb D M * 232.z----
SHEET I OF 7

HOLE LOCATION 75' N.W. of Point "E" f~7787 b'

, , ,
D AT E I-5-78

k.;
GR. EL Ev. 82 b WATER TABLE _33.5' soREo sy Lane LOGGED BY Hemchi1I

(Af ter 24 hours)
H

ELEV. . DESCRIPTION OF MATERIAL CASING INFORM ATION
/ SCALE 3 IT'PE. Cotoa. Trarunt. con s tar t =cy ) size r r.= u w rv.eutta a tr-Lart

,- S I LT, Brown
-I_n .

c._ - - . . - - - _-. S I LT, Red-Browrr- - -- . =~ . .m .. = -- D R ILL ING MUD - ___ _ ._.
9 n -

| o ac ,rvet.

[ CLAY, Red-Brown-Tan '

.-
" '

PENETRATION TEST
r Ro u To | SLDas /$",

'4. 8
4.2 A>4 GLAY W/ Gravel-

: ijjj SANDSTONE, Tan
::::i; n -

p CLAY, Sandy, Tan
.s. .. -

.

.
..

.

.

..-

7.5 2 '

_

.- i.i.ii SANDSTONE Tan
..

*:::R 8; -

SHELBY TUBE SAMPLESf n_o ~. iii: SANDSTONE, Gray
o. | rnou ro

2:Z5 SHALE,Weathored, Tan-Gray, Sandy w/ -

*

|F-i Sandstone Lense at 12.0
__

M C-. . .

Ei* "

~

-:*:-:
;X_ _- .

[8
:Ri
:-X.-
Sh_= COR1NG.. s. * -* : :..,z ..

4.___ ._:
- ; :.: P .

rpow To ' ! n ccener. _ .... .
,

' .- jiii SANDSTONE, Tan
~

ia n io_n Inni l
la g : iiii to_n 74.0 ton!

." |||| SANDSTONE, Fine Gralned, Gray w/ Limonite
:.... Partings:::.-

i. M. .
-

. .

::*:.......

:::: __

.

:::: I
.- ...

..; WATER LOSS,,

. ....
.~.

iR x _
:::: CEMENT (NO. SACKS)"

---

REMARKSQ SANDSTONE,Shaley, Tan
-

3**."..

" . "
-

..-

9n n :::: |
.

-

[hqpg HEMPHILL CORPORATION )

co .utv. . .... ... . osoten cat . <n.vio.rio . . . . .. .. . . n cr o -

. . - . -
My# 4e>4 sovrw es=o caer Avs us

<

orrecc... .. . .si33 TutsA.ontAsowAv4:4s arTra ouns sov.ses
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p,g*sik-j
. . . . . m 6 . 21. 4T sL% e t s ., g . g ; ; . 2 % i

g. . ~ ~ ~ ~
, . , -

HEMPHILL ~ CORPORATION
,e...

4814 EDJTre 638tD CAST AVDsUE
=

[$.(--.tj,i. orrect s essi ez2.st33 TULS A. OKL AHOM A 7414 5 arvta Mouns se7.se2a3
. ,.__m

DAILY DRILL REPORT AND LOG MO.-

H;ja No.0 M o,,, FUM4 0 M0epth 7, Shif t Drill No.
Clien, Kerr McGee Acer ee Gore, Oklahoma

| Project Lecction Raffinate Pond Area Hole Location As Di rected
_

.clie nt's Repre sentative Driller OE
* "

, , _

Hrs.
H lper Sidnev lane Mrs. Helper Matt Ferguson g,,,

BITS USED DIAMOND BITS - USEDNo. Type Size From To Serro! No. Sire From To
Drao 4 0 5
Rock 4 3/4 0 15

Pock 12 0 15
Rock 7 7/8 15 20

MUD AND LOSS CIRCULATION MATERIAL CE M.ENT CASING INFORM ATIONManuf ceture r No. Sacks Weight No. Soc k s Size Ft - Run Ft - Pulled Ft - Lett"

5 8" 16' I t, '
Cement Old Hole 4 5" 22' ! 22'

STAND BY TIME (HRS.) Rig _ Rig 8 CrewDEPTH
Fr:m To . FORMATIONS TYPE DRILLING TIME CORE

DRLG. Start Stop From To LOSS
O l.0 S I LT. B rosn ' Drv.

l.0 2.6 SANDSTONE,i Tan, Broken,

2.G 4.0 CLAY, Tan A Gra~y
4.0 5.5 SHALE, Ten & Gray, Weathered
5.5 9.0 SANDSTONE, Gray, Hard
9.0 15.0 SANDSTONE, Gray & Tan, w/ Shale Lenses

Medium Hard
15.0 16.3 SHALE, Tan & Gray, Weathered
16.3 17.0 SANDSTONE, Grav, Hard
17.0 18.2 SHALE, Tan & Gray

*
- 18,2 19.4 SANDSTONE, Gray Hard
19.4 20.0 SHALE, w/ Sandstone Lenses, Tan & Gray

_

Observation Well -

6" PVC - 16' & Cemented I

35" PVC - 22' PENETRATION TESTS
- Perf orate d - 15 ' - 20 ' ( 3 " '" I B' ** "* I 8'"*

holes Per l' intervals)
Gravel Pack 0-20'

Note: Drilled Out Old Hole
& Cemented Surface

_ . -
_ - <* SHELBY TUBE SAMPLES4A W- m /- 5 - / b rrom To From To rrom To

, ATER DEPTH WHILE DRILLING (FT) (24 HRS) | | |
w

G-22
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



. . . . . _ . . . . . . . . . . .

, .
. . . . . . . . . . . . - M.. MJ - - . , . . . . _ - . .

* 2323
|

-

PROJECT paffrnaon Pnn r4 T SHEET ? OF 9
(

HOLE LOCATION SO' NE of colnt "/i'' DATE l 8i-7A-. ..

O GR.ELEV. WATER TABLE Tn_h' BORED Err fann LOGGED BY Marmh t f t
~

| (Af ter 24 hours)
H DESCRIPTION OF MATE RI AL CASING INFORMATIONELEV

SCALE 3 iTYPE. coton. TamTont , constaTracy l sizt FT-n u m rT. Put.La o rf-L2rF

- :::: SANDSTONE, Fine Grained, Gray
9n_7 .::::

P..._- 9 _e ; - -.. SHALE. Gray w/ Limonite Partinos
9 _ .; . M-Q SHALE, Weathered, Tan-Gray DRILLING MUD

h-{ SHALE, Dark Gray |no.sacus_ rvnc
~ -#-- PENETRATION TEST.

-:- {!
-

, .___ r nom To staurs /6,
| : -
; . ._ _ -
I [[i-

. - _ _

. ___
=.=-.
_

:__.

:--

_ _ _ -
, . _-
! 2 :
, . . . . . _-
i 92-.
' 2C--

- _ .:
5.5-

.-
-

_-_-
:-ZE-

-

-

." Es
2_f.5.-

SHELBY TUBE - SAMPt.ES- . _ :-
'

. .

no. rnom To,
. :.
.

= . = . =.
=..

:-:9-

. : _ _-
. _. 1- _..

. _ _ -
g_--.

2-

...-

| 39_n 2 :-

_

Bottom of hole"

~~
_

r a
CORING| - =

' ''"T i = ruCM To n E C0vtirr
| -
. .

. 9x n on n ex<

.' 9R n 39 n inne
,

_

.

.

.

.

.

.

.

.

,", WATER LOSS.

~

CEMENT (NO. SACKS),

-
REMARKS.

.

.

, ..

.

.

- . . .. . . .... . . .._-........r.- . ....-....-. . . . _ -

g HEMPHILL CORPORATION!

n.m p n.5e' -

4au sour >< as o c4 1 ava ur~
- OFrlCr.8 9 t B 9 02 2 5 933 TULS A. OML AHOM A 74145 ArTrn e<ou.s se7.ss22
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. _ . __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _______

A 3 w-- - - . .

_

--
. . . . . --. . . . -___

E; 0 R I N G LOG HOLE NO. ow3.

# O bbbPROJECT _ paffrnato Pnnd T SHEET I OF 7

HOLE LOC ATION 50' NE of col nt "A" I 85hb~O
~

, D AT E _ l-5-78f.,

1; ca.ELEV.' 8 3 2.. WATER TABLE Tn.n' BORED BY Iana lor,GED BY Hnehl1I
(After 24 hours)

H
ELEV. DESCRIPTION OF MATERIAL CASING INFORMATION

SCALE g (Tver, coton, Tr uf unt . coaststa mev ) sizt I |rr-Putotel et-Ler?rt. mum

SILT, Brown.

|
-

r --
t n _ I

~''

X ,, CLAT,5 4 i Ty,Ked-crown, q .

ORILLING MUD
n ; ' r- S ANDS TONE , Bro ke n . Gray.Gra ve l ey

|ico SAC 3rvre"

SANDSTONE, Tan w/ Clay Soams.

PE NETRATION TEST
~. ,.*.zg reou To sm /8"

CLAY, Sandy, Tan, Maist-

.

..

.

sn s-

_ ,

CLAY,Shaloy, Sandy, Tan-

.s . ..
.

,

.

6R

-]:fjj SANDSTONE, Gray-Tan
.

:.::'-

....

..... ****
. . ..

f {{{{
_

SHELBY ' TUBE SAuPLES....

.g_g he. rRoM To- .....

; 'jjjj SANDSTONE, Red-Brown .

:*::in n -

- ::::: SANDSTONE, Tan
v ':.::~
. .....

..::..

. .:: -':.- ....

:**::17.0 -

~;i/G SANDSTONE, Tan w/ Clay
'

to 1 W./ :-

7-

.":::::SANDSTONE, Tan
;;;' CORING

.":::::r- -

- racu To naco m 7
iTQ .....

- 18.n 73^0 4M-gg SHALE, Sandy, Tan, Weathered; .

i-:C

S..$ ~
-

r.: .
55*

;
..m.

I6.7 =-

_.

SANDSTONE, Gray-Tan:::::e79 .

~~ @ SANDSTONE,Shaley, Grey WATER LOSS
_

, . , ,
~~

. !!! CEMENT (NO. SAOKS).

::::: SANDSTONE, Fine Grained, Gray.

g,..,, REMARKS..

. .....

n::..
:. :. --

. .....

:::::-2n.n
a, . o u . . . . . . . . . o m oo ,m . . . . , m.,,- . .,~,.......,c,,o., -

$ 26 HEMPHILL CORPORATION,
. . . ~ 4834 sourw S3*o Laar Avs>eus

Ig.J' OFFIC. 8 9 9 9 8 022 5133 TULS A. OKL AHOM A 74145 arten Houns se7assa
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'

! . L b'.P H I L L ._ C .. . .. s i ION %3 @[
-

-- -
n u 1. .,.r. e :. . :. t . s . s . , ~ .,1 .

O. ; .) or r 'c t * * '* ' * * * 5 ' n T U L S A. O V. t A H O W A 74145 ar t t a e.ouas e 8 7 * c2 3_ . _ . _ . _

DAILY DRILL REPORT ArJD LOG Y232h,_

(.

% ' Hole No WV-C A Octe ?-||-SO Depth - To $9 Shif t hAff Drill No. 0CEG/:.$O2Cf
Client Se/'2 bC SEG~ Addre ss - C 4 5'. 0 4'! A *

Y C'/C V~ll S*[' Ih' Hole Lo ofion E // rd Scr/rs W-Project Lo::11on
/,

Client'a .Repre sertctive 0? /Sh'/*/ Driller 5 =~.s* N - b .C C prs. /0
Helper Hrs. Helper 00.'/#1 Hrs. |O

@== -fus.ex vacs : dcc= /M. crew ._As #2375~ diec. I srs - ss -9 /- 10r

BITS USED DIAVOND BITS USED
No. Type Sire Fr om To Serial No. Sire From To

[C46-,

au di7- 7 V8 4s 47
'

[.:.C: t'. 8/ f*
dG [/7"

!
MUD AND LOSS CIRCUL ATION M ATERIAL CEMENT Ct. SING INF ORY ATION

M o nu* c:ture r Peo. Soc k s V, e ig nt No. S =: k e S::e F1 - Run i F1- Pu!!ed i Ft - Lef t
..

_ . hen r.w go /88 2 i S'*.ovc. 49 | 49
I I

STAND BY T!VE (HRS.) Ric 7 Rig 8 Crew
DEFTH

FORMATIONS I OREFrom To. ORLG. 5: ort step i From | To LOSS
-

Afin 4 9 ' C f s '' P V C Eic 7 co |Girali n d 'se-
fewritmC-O 20'- 4 7 ' I |Aytybs 'Am

( 4kiaeo .5 E"'' /4/e r w Jcs + /zm> I 69nlio |' -

dicsvei. Ahe. S'- 9 9 ' ) /Z:oo ~/:no /-ud.-n I-

desneerco - O '- s ' /,'co 61uv}cjelp. |
/~ 0/sp 2:po &dr- ks_e-

2.'Co A/A $tfD2)/6
3:co //cch |

MM Mc::xv - 7 a:oo de,:b Gd
49's s ~< W e. |6:co ' &Jea_

_

-
AIA1Ent%s # 2 /0 '1

-4m

|

| | ||
| | |
[ P E NE T F :.T IO h, T ESTS
, From | To | Eic : Frem To 5::.:

I

I

I |

|
'

-.

I Setter Test SwouS
|' ( revn | Tc l F*:. M Tc | Fr:.v 1 Tc
I I I J l I

. I l l |
I l. I I I'

m cR ctr. s w t_ c :='.us ; f rT ) n o =s) I _l - I I I i
G-22



i
: 8.:.. ; ,2.3 W -

-

P. '2r Hi .ini HILL CORi'O. ,.a fION
.3.u s o,. o .o o ,, ..u.*

- 's) sa orreCg.tygot 023 5833
- T UL S A. O K L A 610 M A '74845 Artes >otras oct. sara.-

~ D AILY DRILL REPORT AND LOG u' 2'$2h ]
,.

(Y
Hole N: Q.1*/-4A Dcte ?:|O.*E.O Depth _ ?0> _ To AS J

Clisnt _ kEFA bC S66
- Shif t AL/ Drsti No._0CCGM.SC2$

-

i _

1

Adgrene kCCS Ol'A '

Prvject Lo:otion YG''C d NC'!'M <
.

_ Hote Lo:: tion- SA N N A 1~6 OCHn A
Client'a Representctive bM /U'// DtIIIer |/ '=~~4-MSA"- Hrs._ |E S
Helpsr Hre. Helper ''W'///1 Hrs. l.$. 5~$!/, ~f./ V/JC/*. | $ CE /8.357".='// p D3 7.S~ 8/t c. / .-f/~&~- 5S -QC/- 10BITS USED

OtAVCND BITS USEDN 2. Type Siis From To Serial No. Sire From 1 To0C n '. -

bu. Sir 73'8 ?G- 451

d u. Ei r 1/2 Y4 o Zo
Id'A /7~ | {

[MUD AND LOSS CIRCULATION M ATERIAL CEMENT CASING t r6 C R ?.* ATIONMen:.:f o:tur e r he. Socks - Weight Nc.S::ss Siz e F1 - Run | Ft-Pu led Fr - Let t
'

fcerz /mo 3 I8" 2/ C iLeir/nf 2/
.w

| |
STA'J3 BY TWE (HRS.) Rig Rig 8 CrewDEPTH

Fr:m 1 To FORV.ATIO NS CRIL W3 M CCE*

DRLG. St:rt 1 Stop | From To LCSS3& 45 fdcan1 //ot s- lo 7 '/A Ric 9.'co $~5o |

.. _

o Rnn m #ece f n~ e m 7 ?(e '' i o I
l

\- ~ 2.0 / 2 Yg ' ;
1

__

S/ 6 YO:.sx* ! ||# 5 I i |' Sun 2 / ' C | $ '' $6 d. I |
i / '

Gemennco te S u n < :.. c I |
|

I| '

..

,

! l I i
i i i I
i 1 I i |

,

} P E NE T E :.T s O ?. TESTS
From ' To | Elews Frem | To j E'e :

|- l| _

I| I I
| l I

l i I I t

I I'

S ELBY TUEE E * 8.*5; E S| | de c.m | Tcl Frt. r i Tc i Fr:,t To
I

I
'

1
_. I i

-

i j
1

- a l I .__,

-

, _ _ _ = - I
- l_ i

| A *TER OCFTh WH f:. E ::st t :'.3 (F T ) (14 r RS) | f | |_ | |
G 22



y p f - .. -_ /,7I
-- - -

- ,
HEMP | ilLL CORPORATION |

. - ,

' l a,1,6|1. .
, I , ,, 3, ,, ,y y,, 3 3 , , g, , , , , , ,, , ,

.] L A[ orrscr.seion .s n a TutsA. OKLAHOMA 74 45 Arirn cuas so?.esa r
' - )

' #g' DAILY DRILL REPOJT AND LOG 232& >

c-
|Hila. N o C M / 4 A Date 3 * 7- 8 0 Depth O To 4'6 Shif t jo:/ Dr:Il No.[4ES/:' 602

Client b[fA bC SEE" kcag l9Y"M 'Aggre s .

Freject Lo::tton SEO!!c v.:JJ }3ft!/W Hole Location |- h?frJ7"
Client's R e pre s entative Sd /S//// Driller Mft.</e//>R Hrs, /8

,
. H.1\per Hre. Helper $0'//n Hre. |O~~

Sus.ce wscs : Scs /kcre;<1 .}, #2375~ ids.c. I nM- ss -9C/- 70 ~
BITS USED DIAVOND BITS USED

N o. T ype Size From To Serial No. Sire From i To
OcnG $% '

O 6 -

Scce 18s7~ G V:. 6 45 *

fe:c:. dir 17/S 0 %
0 J' $/7"

MUD AND LOSS CIRCUL ATION M ATERI AL | CEMENT C ASING INFORMATION
_

Monaf o:turer N:. Socks Weight Nc. S::k : Size F1 - Run Ft - Pu!!ag Ff - Let1,

.s.

^=['3 G L. STAN3 BY TIVE(HRS.) Rig Ric 8 Crew
-

I DEPTH
' '" 'X From To - FORMATIONS

DRLG. Stort Stop From To LOS
O l. 6 S':-7' EdC /JM d C/V |I|C/1 T ua'~'' S/2 l|Cd 6|CC 0 3G

AB 4. 5 di x ri. 220 $rmw t'ew /ilca.- aa-g

d. S S. a [L.a}. 8 m ust. Dav -

~

C.6 6. 2 Sx$u- Yset 'WeSpeteo
'

6. 2 7o &spo crond Gienv d &wxw /%en 1

3o 9.S SestE 5.choer. 7~rn |

'S M n t. d S a n /2 f' %
9S //. 5 . Gs2A t/ Y'
//. S /9. Z Spr c- SAno'./ n

i / 4. 2. /S. g 5-7,jiigrone ' 'denu- M JA1 yen
/s.s /6,2- Sanorre/>/ GPA || | |

c- /'.,2. /G. G 5//.JLC. Ynots $~?n a |/

/.E. C_$? $// ALE, $2/!C $AA e>
| |

'

| 32 45 Spac.E f>?ric &.a b, s'::- Buc.ic. |
.

> --

'

H I

l l |
PE NET R AT IO N TESTS

,

2/6 //Gw2 - /0 From To E le . s Frem To el:.c(
l .

-.

l

| |
_

-

-

|

SHELDY TUEE SAUDLES| - '

. To | F r :,m To F r :rr. 1 To
,

F r c.m ||
,

|
--

I L I I
,AATER CEFTH WHILE C:l' L N (F T ) (24 r RS) | { | |

~
. e

G-7
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f j ;
- " ., 2 ._.._ _. _ ._.. ._ : _ _ ~.o-_ _ _ _ _ -

, . , f, .' i HEMPHILL CORPORinION
._

' $ 4334 CouTM 63mo Cast Avawut
j ;I Grrect.s os3s 2a z.e 933 TUL 5 A. OKL AHO M A 74145 ArTCn poups 5e7 5e23
g

_

~- .-

/~a DAILY DRILL REPORT AND LOGG
f H;te No.6p/-f- D a t e - ~d ~ Depth 8 To N Shiff Drsll No. N S 9

Client _ 'II/2 MC CE Address N 8 62 M
Petject Lo:: tion - CC''MW fA'~ ^' / m Hole Location 02 ~//M 7f'~ ks7D $

_

Clie nt's Re pr e sent ative 6M 8/N// Driller El-6M84', Hrs.
. Helper Hrs. Helpe r - O!/M Hre.w=

_. ,u A n x t/t.r e n bca //f43r97 44'~&~~ SS- 96/ - 70-

BITS USED
DI A M O ND BIT S USEDNt Type Sire From To Serial No. Size From To

/ Ex t B /7- 7 7,% 4.0 //
/ Ro1 At r- 4 '/4 // 22.
/ A uc.er_ 9" O &.o
/ fcit. 8i r 6 'If // 4 2.

t/UD AND LOSS CIRCUL ATION M ATERI AL CEMENT CASING INFORt/ AT ONMcnufo:furer No.Sotk5 Weight No. Sec k s Size Ft - Run F1- Pulled FT - LattYC41~.' //?D 90" /O 6 '' 0 xst:- Q L*u r
"

[" DKst t_ Ch fu 7~ |
| STAND S'.' TIME (HRS.) R!g Rig S CrewDEPTH

From To - FORMATIONS TYPE CRILLING T!ME CORE
DRLG. Stort Stop From To LOSS

Oratto t~r/ r- |I/C. 5:./4/AC C~ //7D |||j*, $?cC _q/cc i

( //7ou = rse w & dors /?A. S c-s e,o '

(z?f//? W/ f.~s/? D Sus 2CAC& ~

7"o
/Ir-A t_ 0EJ7 H
~~

A/G //susC /C. O
S up r //6:// f /0. 0
,#4:rcrip cJ #44 U<

.

, _ _ . _ . _

_

( '

|1

PE NE T h ATIO N TESTS
From To BI: * e From Tc E tc.s

'

t

|

SHELEY TU5E S t. D35-

| F*cw | To f Fro n | To | F r o n __ To
'

..

{
_

|
{w ATER CEFTH WH'L E DRILLINS (FT) (24 PDS)

| |

1

C 22
_ - _ _ _ _ _ _ _ _ _ - - - - - _ _ _



_
h;(k.. b. $ . ..:. .. . . -

. . . . . . . . . m... . . . . . . v m .m c -.- . . :.. . ,

=-jp h, g .- j HEMPHILL CORPORATION
...v de34 souts e3mo EAST Avtpeut

,2-Q"12 ,,,.d errice.e eis i sa a.313 3 TULS A. OKLAHOM A 74 3 4 5 ArTER Houms se7 se:2
_ - . - -

, . _ _
'

t
f

.g;. DAILY DRILL REPORT AND LOG
Hole No. Or,*-4 pa,,_6-3-78 Depth 0 To 20 Shif t Drill No. U- t 5

Olien, Kerr Mcke Address Core. Ok lahona
Project Lo:ction Raf finate Pond Area got, to:c,jon As Directed

Cl:ent's Representative JIfn Carr
~ Driller Curtis Coooer Hre.

Sidhey Land MaM FerguSon |
w-;r-s g ; g,,, g,,, g , ,, , , g ,, ,

h 6 != t) 5?G|
BITS USED DIAMOND BITS USED

No. Type Sire From To Serio! No. Sire From To
Drao 5" 0 7
Rock 4 3/4 7 15
Drag 7 7/8 0 15

Rock 12" 0 15'

MUD AND LOSS CIRCUL ATION M ATERI AL CEMENT CASING INFOR:. ATION
,,. , __

Manufoeturer No. Socks Weight No. S oc k s Sire F1 - Run F t - Pulle d Ff - Lef t
6 8" 16t 16'

Cement Old Hole 5 5" 22' 22'
STAND BY TIME (HRS.) Riq. Rig a Crew

DEPTH TYPE DRILLING TIME COREFORMATIONSFrom To DRLG. Start Stop From To LOSS
,

0 2.7 SI LT. Brown . Drv
f 2.7 4.0 CLAY, Brown, Dry
* 4.0 5.9 CLAY, Brown, Shaley, Dry

5.9 7.0 CLAY, Weathered, Dry
__7.0 /. / SANDaiONE, brown, Dry, Hard

7. 7 .11.8 SHALE, Brown, Dry
ll.S 12.0 S ANDSTONE, Gray, Hard
12.0 7.3 5 HALE, Brown, Dry
17.3 p0.0 SANDSTONE, Gray, Hard

9

..

~ ~ * Observation Well
8" PVC - 16' & Cemented
5" PVC - 22'
Perf orated - 15' - 20' ( 3 Holes
Per l' intervals) P E NE T R ATIO N TESTS
Gravel Pack 0-20 From To Dlows From To blows

.__.

Note: Drilled Out Old H le & Grou.'ed
to Surface

,

g/m - 0 M / SHELBY TUBE S t. V PL E S I
e

From To Fr om To From T To

ATER DEPTri WHILE DRILLING (FT) (24 HRS)

G-ZE



{ A s W / 6._0._ ._ . .

_

BORING LOG 'i | HOLE NO. en
PROJECT paffInagn Pnn ri T SHEET T OF T

HOLE LCCATION 40' SE of oolnt "B" DATE l-5-78_

GR.ELEv. WATER TABLE _7R_O BORED BY lann LOGGED BY HamnhliI..

(After 24 hours)
DEPTH $ DESCRIPTION OF MATE RI A L CASING INFORMATIONELEV. AND
SCALE g (tvrt. cou n. Testunt . con sist e ncy ) sizg pr. mum rT.Puttro FT-Lert.

~55 SHALE, Black-

.
_.

: _ _--

. __.

2_iL . ..
-

. .-_ DRILLING MUD.
~I'5 |wo. sac.:47.0 * -

TY Pt

Bottom of hole PENETRATION TEST-

r now to slows /4".

.
-

.

.

.

.

.

.

.

*

.s- . .

.

.

.

.

.

. . .

.

-

SHELBY TUBE SA!APLES/- =

( . ho. rnow To
-

. ..

.

.

.

.

.

.

.

.
_ _ _

.

.

.

-
-

3 CORING..,
- PROu To a rcov.'wvr. :. . ..

.

.

.

.

.

-

.

.

.

.
. .

.

.

WATER LDSS
*

CEMENT (NO. SACMS)
-

REMARKS.
.

.

.

. s
,. .

-
.

-

=_ . . . . _ . . . . . . .._.m.........., . . . . . . . . . . . . . ~ _j
.li.m. .P.a.n.t.o HEMPHILL CORPORATIONt .

4a34 soutw 83=o E4er Avsmus
C)"). OFrlCt.estes ess.st33 TULS A. OKL AHOM A 74 3 45 A*Ts a hovas s a ?.s e s s

G-24

_ _ _ . . _ _ _ _ -



. _ . . P - | TR . .. . .- .. ... ... . . - . . . .

*
_ .

SORING LOG HOLE A40.
*

. n.n

PROJtCT Raff_Inate Pond 3 SHE 2 OF 3

HOLE LOCATION do' SE of noint "B" TE l-5-7Rg
f'C GR.ELEV. WATER TABLE .18.0' eORED Irr lane L ED BY Hemohlff

(Af ter 24 hours)
.

DEPTH ci DESCRIPTION OF MATERIAL / C ASING INFORMATIONELEV. AND 2
SCALE $ TvPt. COLOR. Ytutunt , coussiencyl / sett Fr.muu .rT. PutLE D PT-LIr?

.. .
,

.::: SAND 57''tE,Fi ne Gralned, Gray-

: ::::::::.

r .: ****
.2 -- . - DRILLING MUD

.... s

:::: tver wo. sacus
-

= ....

:::: PENETRATION TEST-

- ....

:::: rnow To stors /4"-

::::-

: ::::
. = ..

::::.

74.4 . ....

9: SHALE, Gray-Tan, Weathered-

95;. n -29-

- -:[- SHALE, Dark Gray w/ Limonite Partings
-~

-

m- .. . :i:te
.. .:

E&E.

:&=-

-97 n {- {
--

-- :
-

.

SHALE, Sandy, Gray -

:- - --

. . . - _
_

-
--I-:. SHELBY TUSE SAMPLES

j:; :-2-:: w o. rnou Tom--
.

i-ci
..-

: E -s
{=_' .:. -

i*-:-.

s=_.=..

: _.c..
-.

-_25=
c.:-

-

t?_ n F--1z -

-

5- SHALE, Dark Gray-

.

.L.. . - -
C091NG. _. .

--

:s;,

rnow To a ccovtrera> :- ;
.

-.

-:-:-:-

99 n 97 n innt
_ _ .s=;

-

." 97 n tt A fnnf.. _ _ -
,

|
-:--_ 3r n 37.n innf

-

-
-

| .-:-:::: 37.0 47.o 9of
| : :-.
'

{{-~

- ---
__

-{E-

-un - -

- ---

:2 ~-:- SHALE, Black WATER LOSS
-

.

- 'g: CEMENT (NO. S ACKS)
-:-:-

_ _ - . REMARKS.

.-:{{. _ _ .
g_ --. .

. ._ _ -
en n :--

-

*co.esuonma anoins s nema e asoccercAt swvastimation e suoi assena =sescrew.[g[ HEMPHILL CORPORATION%...2g 4eu sourw e3=o tast Avsnus
G r/ orrset.eess e a 2 SI33 TULS A. OM L AHOM A 7414 5 arten pouns se7.soss

G 24
.



V N b 9T0
| :--

- -

3 g 39 g --
- - - -

,
- gg go_-~,

,

PROJECT RaffInnte Pond 3 /l.2 0 0 M SHEET I OF 3
*

- HOLE LOCATION 40' SF of colnt "B" / $ 700 6:: OATE i-5-78

' 2.4 Ga.ELEv. _83b WATER TABLE 28.O' BOREO sy Lane LOGGEO By HomphiI!
(After 24 hours).

l

$ DESCRIPTION OF M ATE RI AL C ASING INFORMATIONH
. ELEV.

SCALE g (Tyrt. coton . TexTuer , cosisisresecyl sizt FT none FT-put.tro rf-Ltr7
'

SILT, Tan, Dry-

. -

--- # A=' 'g s; - DRILLING MUD-

[/' CLAY, Red-Brown |,,o. s ac.,- evn

r/- PENETRATION TEST
S room to su:vs /4"

d.n [ /
CLAY, Red-Brown w/Some Gray, Low Moisture

-

.,- ..
.

an - )
g C LAY ,5ha l ey w/ sa n d s to ne , Wea the ro o.i _ n

.jj-' SANDSTONE, Tan,F1rm -:,-
:::::-Rn

:I:kk St%LE, Sandy, Tan w/Sandstono Lenses SHELBY TU8E SA!JPLES
(,~ Q_$

-

m o. rnow to
,

.-:+-

::e-:- -

ui.-

. . _ .I n . <; g
;ijjji SANDSTONE, Gray-Tan
:::::-

,::::
'

i? n '::::-

.-kM SHALE, Tan-Gray w/Sandstono Lenso at
~~2 ; I5.2. CORING-

. .-
.- .

_

Sau a. : -22 rnou ro i accoverr
. .

. -:-; I 7. n ??.O I005
::____-:.

-

- _.
_ . -, .

.G_:
-

|

_--

._ _ _ . - .-

- -- :
.-. _ -.

.
-

an.> ... :-

|||| SANDSTONE, Tan
"

17.s; .:::: WATER LOSS
-

**j' SANDSTONE, Fine Grained, Gray CEMENT (NO. S ACKS)
-

.
****

- REMARKS....

=.:.:.:.:.
::::-

::::-

- ....

::::-on n
co m .. . ..s... . .. m .m .....m..- . ............_o

! .EUPri.t.() HEMPHILL CORPORATION
4a>4 souru a3.o East Avt v.

4.-ft.t, errect.a sisi ses. sis s TutsA oxLAHow A 74:45 a rv e n ,.ov a s s e 7.s e a n

G-24
.


