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1.0 INTRODUCTION AND PHASE I GROUND WATER HYDROLOGY PROGRAM REVIEW

The L-Bar Uranium Mine/Mill is undergoing reclamation in accordance
with State and Federal Regulations. A Reclamation Plan has been submitted
to the Nuclear Regulatory Commission and is currently undergoing revisions.
In addition to the Reclamation Plan, an investigation for the purpose of
defining the extent of seepage from the tailings pond in the uppermost
aquifer has been initiated. Phase I of the ground water hydrology program
undertaken in early 1987 resulted in the installation of wells for
monitoring background water quality and additional pumpbatk wells to the
west of the tailings dam. A limited number of peripheral wells were
installed on the L-Bar property for background purposes. These wells were
assigned numbers in the field which resulted in some confusion, therefore
they are renumbered as follows. The renumbering is not reflected in the
01/29/88 revision to the Reclamation Plan but will be reflected in
subsequent documentation.

MW-4C MWw-30 lst Tres Hermanos
MW-9A Destroyed N/A

MW-9B8 MW-37 lst Tres Hermanos
MW-13B Mw-32 lst Tres Hermanos
MW-17B MWw-33 lst Tres Hermanos
MW-27B MW- 34 lst Tres Hermanos
MW-28 MW-28 (same) lst Tres Hermanos
MW-29 MW-29 (same) lst Tres Hermanos

The geologic logs, well completion details and location map of the Phase 1
installation program are provided in Appendix I.

The Phase 1 program identified that the most appropriate background
ground water quality indicator was chloride (Cl). Additional general
indicators of background chemistry would be considered in conjunction with
chloride, such as: concentration trends, pH and constituent ratios (such us
Cl/S04). A background well (MW-29) for use in a detection monitoring
program was tentatively identified, as were tentative point of compliance
wells (MW-1A, MW-26 or 27 and MW-33). The Phase I program was considered
completed August 19, 1987 as detailed in Appendix II.

1.1 PHASE II GROUND WATER HYDROLOGY PROGRAM

The purpose of the Phase II Ground Water Hydrology Program is to
evaluate the extent of ground water impact due to seepage from the tailings
in the uppermost transmissive zone (UTZ) of the 1lst Tres Hermanos
sandstone, This unit is the uppermost aquifer in the vicinity of the
tailings pond. Based on previous boreholes and well installations, the top
of the lst Tres Hermanos {s characterized by a well-defined apparent
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erosional contact with the overlying Mancos Shale. Based on outcrop
observations to the east of the mine, the upper 10 to 20 feet of the lst
Tres Hermanos is a fairly clean whitish sandstone. With depth the amount
of sand decreases and the formation grades into Mancos shale.

The lower gradational contact had resulted in some uncertainty with
respect to the hydrologically aciive portion of the lst Tres Hermanos,
Well logs and 1lst Tres Hermanos screened intervals from previous
investigations were quite variable. Details from the previous
investigations were also sketchy, as the mine files were incomplete.

In order to rationalize the overall ground water monitoring program,
the initial step in the Phase Il program was designed to identify the UTZ
of the lst Tres Hermanos sandstone and to screen that defined interval in
subsequent monitor well installations. The initial plan for UTZ
definition, detailed in Appendix III, included coring, geophysical logging,
and permeability testing of two boreholes to the west of the tailings dam.
This report describes the results of the UTZ definition of the 1lst Tres
Hermanos sandstone.

2.0 PHASE II CORED HOLES

Two boreholes were drilled in the approximate locations identified in
the Phase II Plan submission to NRC dated November 6, 1987. The final
borehole locations are shown on Plate R4.5-1., The drilling program was
initiated December 7, 1987. A copy of the drilling contract and
specifications is provided in Appendix IV. The holes were advanced with
air mist rotary drilling techniques to within several feet of the
anticipated depth of the top of the lst Tres Hermanos. The top of the 1lst
Tres Hermanos had been contoured (apparently from exploration cores and
geophysical logs) by unidentified Western Reserve personnel in unpublished
form. The remainder of the borehole was completed by coring through the
lst Tres Hermanos and into the underlying formation. The drill cuttings
and cores of the Phase Il cored holes and the Phase I investigation
indicated the top of the lst Tres Hermanos was within a few feet of the
expected depth based on the contour map. Consequently, the contour map for
the top of the lst Tres Hermanos has been adopted as the basis for further
work in the area. As discussed below, the lower contact, although
gradational geologically, is relatively well defined hydrologically and on
the basis of geophysical logging. These data are also consistent with
previous unpublished isopach maps for the lst Tres Hermanos, therefore
these unpublished maps (Western Reserve maps) are considered technically
appropriate for use in the ground water hydrology program.

2.1 GEOLOGIC LOGS
The field geologic logs are provided in detail in Appendix V and in

graphical form in Plate R4.5-2. The first cored hole, RMC-1 was advanced
with air mist rotary drilling methods to about €4 feet and the geology was
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determined on the basis of cuttings from the borehole. Approximately 1
foot of very plastic Mancos shale was removed in the core above the lst

Tres Hermanos contact, thereby very clearly defining the contact. As
observed in outcrops, the uppermost 10 to 20 feec is relatively sandy, with
varying amounts of silt and shale. Shale partings are numerous, as are

shells and shell pseudomorphs. The core is characterized by interlaminated
shale/sandstone/siltstone. On the basis of core observations, the lower
contact was approximated at 102-104 feet where the shale content appeared
to dominate.

Borehole RMC-2, shown in Plate R4.5-2, was drilled using air mist and
logged from cuttings to 22 feet, and then using drillcore to 160 feet. The
geology at this location is similar to RMC-1. Shale was intersected in the
upper 22 feet of the borehole and this unit was in contact with a yellow to

beige, mottled sandstone containing shell remnants. The sandstone unit
extended to 121 feet and varied in appearance from grey massive to grey
brown mottled. Shale lenses were intersected throughout the sandstone

sequence. The lcwer contact of the sandstone with the underlying shale was
marked by a gradation from sandstone to sandy shale with a decrease in sand
grain size. Interlayers of bentonitic shale were intersected at 139 feet
and 148.6 feet in the borehole. The bottom of the borehole at 161 feet was
silty shale with shell remnants., Disseminated pyrite crystals were found
at 152 and 160 feet in the core.

2.2 GEOPHYSICAL LOGS

The results of the geophysical logging of boreholes RMC-1 and RMC-2
are sumrarized in Plate R&4.5-2, The pgeophysical results, geology and
hydraulic test results were superimposed to provide a composite map showing
the correlation between the data. Both boreholes were logged for formation
resistivity, neutron response, gamma ray response and spontaneous
potential (SP) response.

At the shale/sandstone interface marking the top of the lst Tres
Hermanos, in RMC-1 and RMC-2, the SP, resistivity and neutron logs reflect
the contact. The increased electrical resistivity of the sandstone results
in an inflection in the resistivity profile, with the electrical
resistivity of the formation being a function of the chemical nature of the
water in the pore spaces. The neutron log (or porosity log) measures a
formations’ porosity or moisture content. With the porosity of the fine-
grained shale higher than the First Tres Hermanos sandstone porosity, the
refleaction in the neutron log is expected. Within the lst Tres Hermanos
the neutron log response shows several local inflections at either
borehoie, these inflections mark areas of more massive sandstone within a
predominantly sandstone/siltstone/shale unit. The spontaneous potential
response at the shale-sandstone contact results from the difference in
resistivity between the borehole fluid and the formation water. In more
permeable formations, the resistivity contrast between borehole and
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formation fluid is usually less given the invasion of drilling fluid into
the formation resulting in a lower SP response.

The lower contact of the 1lst Tres Hermanos with the Mancos Shale is
marked by inflections in the neutron, resistivity (RMC-2), and SP logs. In
the lower section of the boreholes where shale becomes dominant, the
neutron log shows a negative inflection indicating increase in formation
porosity and saturated moisture content. The gradual inflection in the
resistivity log at RMC-2 below 120 feet indicates a transitional contact
with increasing shale content in the sand of the Tres Hermanos. The SP
response marking an increased shale content in the Tres Hermanos is
pronounced at RMC-1 and at RMC-2 shows several inflections probably
reflecting sandstone interlayers and the presence of bentonite near the
bottom of the borehole

2.3 HYDRAULIC CONDUCTIVITY TESTING

The objectives of the hydraulic conductivity testing were to obtain
time-recovery data from falling head tests conducted within discrete
intervals of borehole RMC-1 and RMC-2, The purpose of testing was to
determine hydraulic conductivity of the bedrock on an interval-by-interval
basis.

The testing methodology consisted of lowering a double packer
hydraulic test tool down the uncased borehole to the desire depth on tubing
string, setting a mini-packer in the tubing string above the top packer
element and inflating the double packer system with N; gas. The test
interval is left undisturbed for as long as possible to obtain a static or
near static fluid level in the tubing string. This level is measured prior
to the start of testing. The integrity of the upper packer seat was
checked by adding water to the annular space and monitoring the fluid level
in the tubing string connected to the isolated interval. In most instances
little or no communication was found between the annular space and test
interval. The mini packer inside the tubing string was inflated with Np
gas and a slug of water was then added to the tubing. The magnitude of the
slug was generally between 5 and 10 meters of water. Water levels in the
tubing string are taken before deflation of the minipacker and immediately
after deflation. Comparing this water level with the near-static level
measured earlier provides the magnitude of the slug. After deflation of
the mini-packer, fluid levels were measured in the tubing until sufficient
data were avaiiable to permit an interpretation of formation hydraulic
conductivity,

In borehole RMC-1, nine different intervals were tested by slug
injection between 69.06 and 169.37 feet. Interval lengths were increased
from 5.45 feet to 9.49 feet, and then to 16.57 feet near the bottom of the
borehole as the hydraulic conductivity of the formation decreased with
depth. At RMC-2, six intervals were tested at a packer spacing of 16.57
feet from a depth of 52.58 feet to 155.72 feet in the borehole,
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The testing results are provided in Appendix VI as raw-data, & summary
of borehole configuration during testing and a semi-log plot of the time-
recovery data, A summary of the formation hydraulic conductivities for
each test interval is provided in Plate R4.5-2. Where the formation was of
low hydraulic conductivity (less than 2E-09 m/s) such that recovery could
not be obtained in a reasonable period of monitoring, a maximum hydraulic
conductivity was reported based on an extrapolated recovery curve. A
discussion of the results is provided in the following section,.

3.0 FIRST TRES HERMANOS SANDSTONE UTZ DEFINITION

The definition of the Upper Transmissive Zone in the bedrock at the L-
Bar site is most apparent from the hydraulic test results, as shown in
Figure 2. At elevation 6134 feet above sea level at RMC-2 and 6121 feet
above sea level at RMC-1, at the contact of the Mancos Shale with the lst
Tres Hermanos, a contrast exists of two orders of magnitude in hydraulic
conductivity corresponding to a change in lithology frcm shale to
sandstone. It is anticipated that the hydraulic conductivity of the Upper
Mancos Shale is in the order of 1.0E-09 m/s or less, similar to that of the
Mancos Shale underlying the lst Tres Hermanos. This contact of the Mancos
with the lst Tres Hermanos defines the upper boundary of the UTZ. The
lower boundary is most clearly defined by the contrast in hydraulic
conductivity of from 4E-07 m/s to BE-08 m/s in the lst Tres Hermancs and
2E-09 m/s (or less) in the underlying Mancos Shale. The thickness of the
upper transmissive zone, from the upper contact of the lst Tres Hermanos to
the lower transmissive boundary, is approximately 40 feet.

Based on this definition of the UTZ, the remainder of the monitoring

wells completed as per the Phase 11 Hydrology Program will be screened over
the 40 ft. interval from the top of the lst Tres Hermanos Sandstone.
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6850 Austin Center Boulevard |l| il I||:JI1lJ!’\‘

Suite 300 -
Austin, Texas 78731 Technologies Inc.

Telephone: (512) 346-2000
Telex 792 352
Telecopy: (512) 346-9436

pocsta 18, 196 FILE COPY

Mr. Clint Lewis

Kennecott

1515 Mineral Square

Salt Lake City, Utah 84112

Dear Clint:
Enclased are three copies of the Technical Specifications for the seven
wells to be drilled at the L-Bar mine. If you have any Qquestions

regarding the specifications please give me a call. I have also sent a
copy to Dil Robertson at the mine.

Sincerely,

@awlé(. //MM

David L. Graham
Staff Consultant

DLG:11i

CALGARY . FARBANKS . OTTANA
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TECHNICAL SPECIFICATIONS FOR WELL CONSTRUCTION

Scope of Work

The scope of work outlined in this contract is for the construction
of 3 pump-back and 4 monitoring wells at the Kennecott L-Ldar Uranium
Mine/Mill, The approximate locations and estimated depths are shown on
the attached location map. General construction details for the wells are
depicted on the attached well construction diagram.

~The work is to be comprised of drilling; procuring and installation
o/ casing, screen, sand-bentonite seal and grouting materials; procuring
and installing pumps and pumping assemblies; providing driller's well logs
and daily work logs; and oompleting other work as needed for the
construction of these wells. The Owner will stake locations, construct
access roads as needed, and provide a bulldozer to aide in the movemmt.or
the drill rig. The Contractor is to supply all equipment, materials and
labor necessary to complete the seven wells. The contractor shall remain
on site until the campletion of all work.

The oonstruction of the wells are the responsibility of the
Contractor. However, all work will be supervised by a Kennecott on-site
Technical Representative. The Technical Representative will have the
responsibility of detemmining the final well specifications (i.e.,
geology, screened interval, etc.). All measurements regarding volumes of
filter-pack, grout, bentonite etc. and posi*tion of these materials within
the well annulus will be confirmed by the Technical Representative.

Technical Specifications

e Well Materials

Casing - Flush threaded, S inch, schedule 40 PVC.
Screen - Flush threaded, 5 inch, schedule 40 PVC, 0.020 slot size.
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Well Bottams - Threaded PVC caps or plugs.

Sand Pack - 8/12 or 6/9 grade course sand or gravel.

Bentonite - 0.25 inch pellets for seals above filter pack and "hole-
plug" bentonite for backfilling overdrilled portions of
hole.

Ciout Mixture - The grout shall be a high sulfate resistant neat

cement with approximately three percent bentonite by
weight and not more than 8 gallons of water per 100
pounds of grout mixture.

¢ Pump Materials

Pumps - 1/3 to 1/2 hp., preferably constructed of stainless steel,
230 volt power, single phase power.

Pump Riser Pipe - 1 inch galvanized, threaded and coupled tubing. .

Fuse Box - to match pumps selected.

Pump Wire - to match pumps selected.

Surface Discharge Valve - "faucet" type or 1/4 turn valve to

regulate discharge fram pump.

Fluid Level Pump Switches - upper and lower fluid level sensors to
activate and pump when pre-set levels
are attained.

Water-level Tubing - 1 inch PVC or galvanized pipe installed inside

the 5 inch casing to allow periodic water level
measurements to be made.

Drilling and Well Campletion

Drillirg is to be oconducted using air rotary methods. No foam is to
be used in the drilling operation without prior approval from the
Technical Representative. The drill rig and drill tools shall be steam
cleaned prior to arrival on site but will not be required to be steam
cleaned between each boring. No hydrocarbon based pipe-dope will be used
during drilling. Silicon or vegetable o0il based Ilubricants are
acceptable.
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The boreholes will have a nominal diameter of 7 7/8". All boreholes
will penetrate the surficial alluvium, fully penetrate the First Tres
Hermanos Sandstone and "tag" (penetrate approximately one or two feet) the
top of the Mancos Shale. Care shall be taken to enoure the hole is as
straight and plumb as possible.

The Technical Representative will determine the construction details
for each well at the completion of the borehole based on observation of
the cuttings, and driller's suggestions.

when the well casing is installed in the borehole it will be held ir
tension from the drill rig to assure that the casing is straight while the
filter pack, bentonite seal and grout are installed. The filter pack,
bentonite, and grout will be tremied as necessary based on well depth and
hole stability.

If the hole is over drilled, it will be back-filled to the
appropriate depth with cuttings and bentonite. The sand-pack will be
brought two feet above the screen. A six foot bentonite seal will be
placed above the sand-pack. GCrout will be placed from the top of the
bentonite seal to ground surface and a fow by four foot grout pad will be
laid around the well-head.

Upon completion of the well, the driller will dedicate two hours to
well develomment as required. The development should include jetting
and/or airlifting.

Punp ‘nstallation

The pumps will be installed and wired by the Contractor within three
feet of the bottom of the well. The Contractor is also responsible for
assuring that electrical power is provided for each pump. Fluid level
detectors will be installed in each well. The lower fluid detector will
be installed one foot above the pump. The upper fluid level detector will
be installed three feet below the initial water table. It will be
i1 stalled in such a manner that its elevation within the well is easily
a.justed. A faucet or oontrol valve will be ims*alled to regulate
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discharge from the pumps. Once installed, the discharge control valve
will be oonnected to the existing collection system with appropriate
materials.

Drillers Report

For each btorehole oompleted, the Driller shall prepare a log
including the following minimum information:
1) The depths at which changes and soil of rock types are noticed.
2) A brief description of each soil or rock type encountered.
3) The depth at which water is encountered (on each formation if
possible).

The contractor shall provide the Technical Representative with any
relevant data and/or samples requested by the Owner or Technical
Representative. While the Technical Representative will prepare his own
report, the drillers log shall be prepared and submitted as an independent
document .

The driller shall also maintain a daily log including, number of feet
drilled, romber of hours on job, any additives used with or without the
Technical Representatives approval, shut downs due to breakdown, feet or
casing set, amount of sand pack, bentonite and grout used in each well.
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FIELD REPGRT FOR SEVEN ADDITIONAL WELLS INSTALLED JANUARY 1987

PENETRATING THE FIRST TRES HERMANOS SANDSTONE

IN THE VICINITY OF THE L-BAR TAILINGS IMPOUNDMENT

PREPARED BY:

INTERA Technologies, Inc.
6850 Austin Center Blvd., Suite 300

Austin, Texas 78731

February, 1987
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Purpose of Well Installations

The scven additional monitoring wells installed in Jenuary of 1987
were installed for two reasons; 1) to obtain more background water quality
data for tne First Tres Hermanos Sandstone in the immediate vicinity of
the L-Bar tailings impoundment, and 2) to add two additional pumpback
wells to the existing pumpback system as stated in Section 6.5.2 of the
Closure Plan. Wells MW-27B and MW-13B were installed as additional
pumpback wells (see Figure 8 for locations). However, due inclement
weather immediately after their installation no pumps have been installed
in either well. Pumps will be installed and connected to the existing
punpback system as soon as weather conditions permit. It is anticipated
that installation will occur within the next two months.

The remaining five wells were installed to obtain additional
background water quality data in the First Tres Hermanos Sandstone.
Md-17TB and Mw-29 were installed slightly up dip and along strike at
increasing distances northeast of the tailings impoundment. MW-28 was
installed directly up dip and MW-9B was installed cirectly down dip of the
impoundment at a greater distance than existing well MW-9. MW-UC was
installed along strike at the southwest edge of the impoundment. (See
Figures 8 and 9).

These wells will be incorporated into the regular rounds of
waterlevel measurements and water quality sampling conducted by CEP. The
first round of water quality sampling will be conducted in mid-February
and the data will be ava‘lable in early March. No well development or
pump tests were conducted in the new wells due to inclement weather. It
is anticipated that development of these wells will be completed prior to
their initial sampling.

Also due to the poor weather conditions at the time of drilling,
these wells were not surveyed to establish a well head elevation. These
surveys will be conducted as soon as possible to provide a reference for
water level elevation measurements.
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General Installation Procedure

The boreholes were drilled by Stewart Brothers Drilling, Grants New
Mexico, using a Gardner Denver 15W drill rig with 950 cfm, 300 psi air
compressor. A rotary drilling method using air/water mist as a drilling
fluid was employed. Water used in drilling operations was obtained from
the nines water supply wells. The cuttings were continuously caught and
logged over 5 foot intervals, at significant lithologic changes, and where
drilling progress changed markedly. The holes were stable with no
swelling or significant caving encountered with the exception of one zone
in borenole MW-29.

Upon completion of the borehole, overdrilled portions were backfilled
with "Hole plug" bentonite poured from the surface. Colorado silica sand,
8-12 grade, was used for the filter pack in all the wells. Sand was
installed dry by pouring slowly from the surface. Bentonite pellets
(0.25 inch) were slowly poured from the surface to form a seal between
filter pack and grout surface seal. Prior to the installation of the
grout surface seal, approximately 5 gallons of water was poured down the
annulus to aide in swelling the bentonite pellets. The water was allowed
to react with the bentonite for at least 15 to 30 minutes before the grout
was installed. A grout surface seal, composed of high sulfate resistant
cement, was installed from the top of the bentonite seal to ground surface
in the well aanulus., Approximately 7 gallons of water were added to the
grout mixture pec sack of cement. For wells MW-9B, MW-28 and MW-29 thc
grout mixture contained 3% (by weight) bentonite and was tremied into
place and circulated to ground surface by 1.25 inch tremi pipe held about
7 feet above the bentonite seal. The grout for the other wells was mixed
without bentonite and poured from the surface into place. Wells outside
the radiation hazard fence (MW-9B, MW-17B, MW-28 and MW-29) were fitted
with surface protective steel casings with locking well covers. The wells
inside the radiation hazard fence received only slip covers, because of
the potential installation of dewatering pumps in the future with pitless
adapters. When the orotective casing was installed the grout in the
annulus was topped off t¢ ground-level and poured into a 4' by 4' by 0.5 '
thick surface pad.
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Exceptions To Installation Procedure

MA-17TB was significantly over drilled because it was the first
borehole completed in the area by INTERA and the supervising personnel
wanted to become familiar with the gradational contact between the Mancos
Shale and First Tres Hermanos sandstone. This borehole, and others,
confirmed the sharp upper stratigraphic contact and very gradational lower
contact described in the literature® for the First Tres Hermanos
Sandstone.

Upon completion of the over drilled portion of the borehole, tremi-
pipe was set at 135 feet below ground level (BGL) and grout was circulated
to 65' BCL. The grout was high sulfate resistant cement with 3% bentonite
content . After the tremi-pipe was removed several shovels of cuttings
were placed down the borehole on top of the grout followed by 10C 1bs. of
hole-plug bentonite that came to 60' BGL. Once the bentonite seal was in
place the well completion followed the stated procedures.

T™wo problems were encountered in the installation of MW-29. First,
because such a great thickness of First Tres Hermanos Sandstone (-~ 100')
and there was a limited amount of well materials on site, two sections of
screen seperated by blank casing and a 9' bentonite seal were installed.
The purpose of this construction was to allow packer tests to be conducted
if required in this interval. Such tests could provide information
related to the vertical hydraulic conductivity of the upper and lower
portions of the First Tres Hermanos Sandstone at this location.

The second detail worth noting in the construction of MW-29 is a
large wash out that occurred in the borehole during drilling across the
interval of 90-104 feet BCL. During drilling one to two inch pieces of
sandstone were discharged with the cuttings once the First Tres Hermanos
was encountered. It is believed that the majority of these pieces
probably originated in the wash out zone. The wash out was filled during

¥

Moench, R.H. and J.S. Schlee, 1967, GCeology and Uranium Deposits of
the Laguna District, New Mexico, U.S.G.S. Prof. Paper 519, 117 p.
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well construction with 4.5 cubic yards of 3/8th inch pea gravel. The
gravel was truckea from Grants and used instead of 6-12 sand due to the

lack of additional 8-12 sand.

The remaining wells followed the stated general construction
procedures.
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Depth of

o

Monitor Well 4-C

Lithologic Changes

~ 8" PVYC Slip Cap

— 5" Schedule 40 PVC Casing,
d Flush Threaded, Surface +3'~-12.5°

Ground Surface 0’

AHuvium

Clean to Slightly Sility Sand

Moderately Sty to Very
Sty Sand with Thin
iInterbeds of Sitstone

or Clay

- Cement Grout, 1 Sack, High

Sulfate Resistant, 3'-5°

- 1/4" Bentonite Tablets, 150 Ibs,,
§'-11

8 3/4" Borehole to 37

Sand Pack, 500 ibs,, 8~-12
Silica Sand, 17-32.5'

N— §° Schedule 40 PVC Screen,
020" Slot, Flush Threaded.
12.5-32§°

~= Hole Plug Bentonite, 100 Ibs,,
32837

Nate Installed: Jan. 8, 1987

Drown by
Oheckad by

Revisione

I

Kennecott L-Bar
Monitor Well 4 -C

INTEIU\ Technologies

Scale: '=20 Figure 1




Monitor Well 9-8B

Depth of
Locking Cover and Guard Pipe

Lithologic Changes
Ground Surface O NI Surface Slab, 4'x4'x0.5'

Allyvium
5" Scheduie 40 PVC Casing,

Flush Threaded,

Surface *+2'-270'

Cement Grout, 49 Sacks,
High Sulfate Resistant,

Surface-259

1/4° Bentonite Tablets,

150 Ibs,, 259'-265

Sand Pack, 2720 Ibs.,
§-12 SHica Sand, 265 -365

Slightly Silty to Moderately

Silty Sand with Infrequent

Thin Interbeds of Siltstone j -~ §" Schedule 40 PVC Screen,

or Clay Y 020 Slot, Flush Thruaded,
270'-365"

Hole Plug Bentonite,

Moderately Sllity to Very |
100 lbs,, 365 -370

Sty Sand with Thin
Fall<in,L 370 -380

interbeds of Siitstone
or Clay Date Installed: Jan. 12-13, 1987

=

Drown by |
s - - — -
Chacked by Kennecott L-Bar
Monitor Well 9-B
|

Revisions

INTERN Technologies Scale: 1" =60 Figure 2.




Monitor Well 13-B

Depth of
Lithologic Changes
Ground Surface 0’
. »
= .-
Alluvium
16’
Clean to Slightly Sility Sand

Slightly Silty to Moderately 29
Silty Sand with Infrequent
Thin Interbeds of Siltstone

35’
or Clay 42 & s

Moderately Silty to Very
Sty Sand with Thin
Interbeds of Siitstone

5" PVC Slip Cap

§' Schedule 40 PVC Casing,
Flush Threaded, Surface +2-19°

Cement Grout, 1 Sacks, High
Sulfate Resistant, 4’ -9’

1/4" Bentonite Tablets,
150 Ibs,, 9'~16

Sand Pack, 250 Ibs., 8-12
Silica Sand, 16'-30°

§' Schedule 40 PVC Screen,
020" Slot, Flush Threaded,
19'-29'

8 3/4° Borehole to 42’

Hole Plug Bentonite, 30'~42'

or Clay
Date Installed: Jan. 8, 1987
Ovown by Oate
Chackad by Date Kennecott L-Bar
Revisions (xrte Monitor Well 13-8

JW

INTERN Technologies

Scale: 1"=20'

I Figure 3. 1




Depth of
Lithologic Changes
Ground Surface 0" -

Alluvium

25’
Shale
3¢

Clean to Slightly Siity Sand

70

Moderately Silty to Very

Siity Sand with Thin
Interbeds of Shtstone

Monlitor Well 17-B

Fa/—- Locking Cover and Guserd Plpe

Surface Slab, 4'x 4'x0.5

Cement Grout, 7 Sacks, High
Sulfate Pasistant, Surface-37

§' Schedule 40 PVC Casing,
Flush Threaded, Surface-40’

1/4° Bentonite Tablets,
150 Ibs,, 37-37

Sand Pack, 700 lbs,,
8-12 Sllice Sand, 37'-60°

‘§' Schedule 40 PVC Screen,
,020° Slot,Flush Threaded,
40'-860 ’

§° Towwaded PVC Plug

Hole Plug Bentonite, 100 Ibs.,
60"~ 65’

Grout Backfill, 21 Sacks of High

or Clay Sulfate Resistant Cement with
3% Bentonite, 65'-145°
8 3/4" Borehole to 145’
1458'
Date Installed: Jan., 7, 1987
Sammany o e
Orown by Ote
Chacked by Dote Kennecott L-Bar
Redeione Dete Monitor Well 17-B
INTERA Technologles Scale: T=30' Figure 4.

A



Monitor Well 27-8

Depth of
Lithologic Changes 5 PYC Slip Cap
Ground Surface 0 , §° Schedule 40 PVC Casing,
Flush Threaded, Surface +2'~27"
A‘, ' A ,." .::
e ;i'-,- . Cement Grout, 3 1/2 Sacks,
Alluvium 2" o Po s : .
o -p:.: L* . High Sulfate Resistant, 6'-22
“ ‘ «* LA
e 1/4° Bentonite Tablets,
Clean to Slightly Slity Sand g; 2 s 150 Ibs., 22'-28"
Slightly Sity to Moderately %’ Sand Pack, 600 Ibs.,
. Slity Sand with Infrequent » 8-12 Silice Sand, 28°'-87°
T hin Interbeds of SHitstone AN
of Clay 45 $5 §° Schedule 40 PVC Screen,
~ .020° Slot, Flush Threade
Moderately Slity to Very - 27 -87' o
SHty Sand with Thin o B '
Interbeds of Slitstone ' 8 3/4" Borehole to 67
or Clay
Date Installed: Jan. 8, 1987
| - 1
Orgwe by Dute
Checked by Dete Kennecott L-Bar
evsions = Monitor Well 27-8

R
® | i et
INTER\ Technologias Scale: =20 T Figure 5.




. 7 Monitor Well 28

Depth of
Lithologle Changes s~ Locking Cover and Guard Pipe
Ground Surtece O YRR Surface Slab, 4'x4'x0.§'
M B ACET L e
- '.'J X ,*
5% <% . |'1
&x ’ (e~ +—— 5" Schedule 40 PVC Casing,
& :.: ','.‘J Flush Threaded, Surface +1 =108
5% I O
. L
5 ::‘ ’.n.a.
ole ' Cement Grout, 21 Sacks,
e v High Sulfate Resistant,
Shale k! Pt s .
- g AR Surface-97
E e : v'l
- S b'o >
: eq B
3 o%s} b 8 3/4° Hole to 140'
:
1M o b "
i 2L 1/4* Bentonite Tabiets,
¥ e s 150 Ibs., 97'-103°
‘ Clean to Slightly 108" 4 Sand Pack, 500 Ibs.,
Sility Sand ' 8-12 Silica Sand, 103'-122'
e Schedule 40 PVC §
§° Schedule 40 creen,
Slightly Siity to Moderately
020" Slot, Flush Threaded,
Siity sand with Infrequent 106'~120'
Thin interbeds of SHtstone
or Clay 140 Hole Plug Bentonite, 350 Ibs,,
122'-140°
| Date Installed: Jan. 9, 1987
Drown by Date
Chacked by Dote Kennecott L-Bar
Revisions Cote Monitor Well 28
4 |

. T'NTEM T.ehno'oql.. Scale: 1"=30' Figure 6.




Nep'n of
Lithomgle Changes

Monitor Well 29
|

pot———— Locking Cover and Guard Pipe

Giound Surface 0
Alluvium
RS
¥
Shale =
90 4

Clean to Slightly Silty Sand

130"

Slightly Siity to Moderately
Siity Sand with Infrequent Thin
Interbeds of Slitstone or Clay

17§8°
Moderatel/ Shily to Very Sty
Sand with Thin Interbeds of
Siltstone or Clay

" e o

"l T
.

saattaty s

«ersa® e,

p..‘."o

L

st —— Surface Slab, 4'x4'x0.5'

§' Schedule 40 PVYC Cacing,
Flush Threaded, Surfa ¢ +2'-92'

— —

Cement Grou:. ® Sacks,
High Sulfate Resistant,
Surtace-86

jel-— 8§ 3/4° Borehole to 195’

= 1/4° Bentonite Tablets,
‘0 b, B4'-50

Wash Out, 3/8" Pea Gravel,

4 U2 Ydo, 90"~ "4’

Sand Pack, 2100 Lbs.,

8+~1¢ Billca Sand, 104'~150°

4§ Gechedule 40 PYC Screen,

W20 Slot, Flush Threaded,

92'~150'

7~ Hole Plug Bentonite, 50 Ibs.,

150'~160°

§' Schedule 40 PVC Casing,

Flush Threaded, 150 -180°

§° Schedule 40 PVC Screen,

020" Slot, Flush Threaded,

160'-183°
Sand Pack, 800 Lbs.,

195° 8-12 Silica Sand, 160" ~185"
Date Installed: Jan, 13-14, 1987 Fall<in, 185'-1§5§’
 — —
Drawn by Date
: - ree Kennecott L-Bar
Radsions Oote Monitor Well 24
]

‘_‘ 2
i __I NTERN Tochnoloqml

Scale: 1"=30'

Figure 7. 1

1




Borehcle

Interval

0-5!
S-12*

0-12!
12-32"
32-37"

HC1100R0O32

*
&

Cutting's Description

Tan, sandy, silty clay.

Tan, sandy, silty, clay. GCypsum occurs in vugs
and as euhedral crystals, some basalt cuttings in
lower portion of interval.

Tan and iron stained, fine quartz sand,
subrounded, well sorted.

Tan to greyish orange, fine sand, subrounded, well
sorted.

Grey to dark grey, slightly silty to very silty
fine quartz sand. Becomes siltier downward with
some thin clay interbeds cccurring near the bottom
of the interval.

Stratigraphic Interpretation

Alluvium with basalt cobbles.
First Tres Hermanos Sandstone

Transitional Mancos Shale between First and Second
Tres Hermanos Sandstone.



Borehole
Interval Cutting's Description

0-30! Tan sandy, ¢layey silt alluvium with some basalt
cuttings near bottom of interval.

30-40" Orangey tan to tannish grey weathered shale.
40-265" Black shale
265-365" Light grey to grey, slightly silty to silty fine
quartz sand, sub-rounded, moderately sorted.
Drilling slightly easier from 310 to 365°.
365-380" Grey, silty fine quartz sand, subrounded,

moderately sorted, interlaminated with grey
siltstone and orangish claystone or siltstone.

Stratigraphic Interpretation

0-30" Alluvium with basalt cobbles.
30-265" Mancos Shale
265-365" First Tres Hermanos Sandstone

365-380" Transitional Mancos Shale between First and Second
Tres Hermanos.

HOY100RO32




Borehole

Interval

0-16"

16-29°

29-35"

35-42!

o-17"
17-29"
29-35"

HO1100R032

MW-13B

Cutting's Description

Tan, sandy, silty, clay with some sandstone and
basalt cuttings.

Tan to iron stained, fine quartz sand, subrounded,
well sorted.

Light grey to grey, fine quartz sand, subrounded,
well sorted, interbedded with laminae of silstone
and shale.

Grey %o dark grey, fine quartz sand, subrounded,

well sorted with significant siltstone and shale
laminae.

Stratigraphic Interpretation

Alluvium with sandstone and basalt cobbles.
First Tres Hermanos Sandstone

Transitional Mancos Shale between first and Second
Tres Hermanos.



Borehole

Interval

0-5'
5-10"

25-30"

30-36"

36-60"

80-100"

100-110"

110-125"

125-135

135-145"

HO1100R032

MW-17B

Cutting's Description

Tan, slightly sandy very clayey silt.

Tan to orange and light grey, slightly sandy very
clayey silt to silty clay, some gypsum present in
vugs.

Light grey with some orangish cutting's, slightly
sandy very clayey silt to silty clay.

Light grey with some orangish cutting's, slightly
sandy, very clayey silt to silty clay with few
shale fragments.

Dark grey to black, shale with small amount of
black clay, some of shale gypsiferous.

Dark grey to black, shale, some of shale
gypsiferous.

Light grey, slightly silty fine sand, subrounded,
well sorted, quartz sand.

Crey, slightly silty to silty fine sand,
subrounded, well sorted quartz sand, becomes
shalier downward.

Dark grey, very sualey fine quartz sand to sandy
shale, subrounded, moderately sorted.

Dark grey, very shaley, medium quartz sand, to
sandy shale, subrounded to subangular, moderately
sorted.

Dark grey, very shaley fine quartz sand,
subrounded, well sorted.

Grey, very sandy shale, fine quartz sand,
subrounded, well sorted.

Dark grey to black, very shaley fine quartz sand,
subrounded, well sorted.



MW-17B
(continued)

Borehole

Interval Stratigraphic Interpretation

0-25' Alluvium

25-36" Mancos Shale

36-60" First Tres Hermanos Sandstone
60-145" Transitional Mancos Shale between First and Second

Tres Hermanos Sancstcone.

HO1100R032



Borehole

Interval

0-27"

27-30"

30-45"

45-57"

0-27"
27-56"
56-57"

HO1100RO32

Cutting's Description

Tan to orangish tan, sandy silty clay.

Crey, silty fine quartz sand, subrounded, well
sorted, micaceous.

Light grey, moderately silty, fine quartz sand,
subrounded to rounded, well sorted.

Crey, silty fine quartz sand, subrounded, well
sorted, becomes siltier and shalier downwards.

Stratigraphic Interpretation

Alluvium
First Tres Hermanos Sandstone

Mancos Shale between First and Second Tres
Hermanos,



Borehole

Interval

0-40°
40-45"
45-60°
60-65"
65-105"

105-120"

120-140"

0-105"
105-120"

120-140"

HO1719CK032

MW-28

Cutting's Description

Tan shale

Light grey shale

Grey shale

Tannish light grey shale
Grey shale

Light grey, fine quartz sand, sub to well rounded,
well sorted.

Light grey to tan, fine quartz sand, sub to well
rounded, well sorted, thinly j iterbedded with
sandy silts and clayey silts, grey to orangish
tan. Silt and clay interbeds become more
prevalent towards 140'. Crystalline gypsum
occurred in cutting's from 120 to 140",

Stratigraphic Interpretation

Mancos Shile
First Tres Hermanos Sandstone

Mancos Shale between First and Second Tres
Hermanos.



MW-29

Borehole

Int.erval Cutting's Description

0-151 Tan, sandy, clayey, silt with gypsum in vugs.

15-3%° Light tannish grey, slightly weathered shale.

35-90" Light grey to grey shale; shale gypsiferous from
15 to 50°.

20-175" Light grey to grey, fine quartz sand, well-to
subrounded, well sorted; becomes silty in lower
half of interval; top 5' of interval produced
approximately S gpm of water; 150' to 175!
exceptionally hard drilling; 160' to 165" a
produced few cutting's coated with pyrite.

175 -195° Light grey to grey, silty fine quartz sand,
subrounded, well sorted, interlaminated with tan
siltstone and possibly some tannish clay.
Stratigraphic Interpretation

0=-151 Alluvium
15-90" Mancos Shale
90-175¢ First Tres Hermanos Sandstone
175195 Transitiona)l Mancos Shale between First and Second

HOY100R0O32

Tres Hermanos Sandstone.



INITIAL WATER LEVELS

Mw - 9B
Date Completed: 1/13/87

Date Time  DMW-BTOC

1-13-87 0930 6.532
1-14-87 130 121.79

Mw-14C

e ——

Date Completed: 1/8/87

Date Time DTW-BTOC

1-9-87 1212 32.53
1-9-87 1817 32.51
1-10-87 1617 32.65
1-11-87 1836 32.78
1-13-87 1500 32.%
1-14-87 1245 32.68

HO1100R036

MW -1
Date Completed: 1/8/87
Date Time CTW-BTOC
1-9-87 1223 19.14
1-9-87 1821 19.13
1-10-87 1621 19,23
1-11-87 1840 19.36
1-13-87 1522 18.96
1-14-87 1225 25.53 3
MW-17B
Date Completed: 1/7/87
Date Time DTW-BTOC
1-9-87 1155 32.53
1-9-87 1817 32.51
1-10-87 1617 32.65
1-11-87 1836 32.78
1-13-87 1500 32.51
1-14-87 1245 32.68



INITIAL WATER LEVELS

Mw-27B
Date Completed: 1/8/87
Date Time DTW-BTOC
1-9-87 1218 30.84
1-9-87 1824 30.79
1-10-87 1624 30.84
1-11-87 184y 30.92
1-13-87 1530 30.55
1-14-87 1220 30.51
Mw-29
Date Completed: 1/14/87

No water-level data.

(continued)
MW-28
Date Completed: 1/9/87
Date Time DTW-BTOC
1-9/87 1718 98.56
1-9-87 1734 112.18
1-9-87 1748 12.47
1-9-87 1803 12.77
1-9-87 1833 113,26
1-10-87 1430 pey U
1-13-87 1445 Dry

' DIW-STOC - "Depth to water in feet below top of PVC casing".

2 This water-level was taken immediately after the installation of grout
in the annulus and is intepreted to reflect the response of the filter-

pack and aquifer to the loading of the grout.

> After taking the water-level on 1-13-87 5.5 gallons were bailed from
the well to oollect a water quality sample, by 1-14-87 the water-level

had recovered very little.
¥ Well TD = 121.5' BTOC

HO1100R036
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Y NUCLEAR REGULATORY COMMISSION
( } REGION IV F:T\{.\ .
; /‘ & URANIUM RECOVERY MELD OPICE
Seaut DENVER. COLORADO 80226 i "
AUC 1€ ol
URFO: SRG
Docket No. 40-8904
SUA-1472 F“'E P
040083904183k
Kennecott

ATTN: Roger Andrews, Manager
Asset Evaluation and Divestiture
10 East South Temple
P.0. Box 11248
Salt Lake City, Utah 84147

Gentlemen:

This letter concerns the results of the August 13, 1987 technical meeting
on ground-water hydrology at the L-Bar facility with your technical
representative, Intera Technologies. Also, it addresses phase 2 of the
drilling project. The purpose of the technical meeting was to (1) reach
general agreement on the results of phase 1 of the drilling project
concerning background water quality in the vicinity of the tailings pond,
(2) to reach a technical consensus on the scope and technical criteria
for drilling additional boreholes to further delineate the areal extent
of seepage, and (3) to discuss the criterion for establishing a detection
monitoring program to ensure compliance with 40 CFR 192.32(a)(2). The
technical agreements reached in the meeting are outlined in the enclosed
meeting summary (Enclosure 1).

Of primary significance is the technical agreement that chloride is a
more appropriate “general indicator" of background water quality in the
Tres Hermanos Sandstone than such parameters as sulfate or gypsum
saturation indices. It was agreed that additional general indicators,
such as trends (increasing concentrations), pH, and constituent ratios
(C1/504) would also be further considered in evaluating native ground
water versus seepage-contaminated ground water.

Using the general indicators of background water quality is necessary in
selecting a background well for the forthcoming detection monitoring
program, which requires monitoring of specific parameters as indicators
of seepage of hazardous constituents. In the meeting, general technical




o AUG 1: ts;

consensus was reached delineating a specific well that would probably
satisfy our criterion as a background well for the detection monitoring
program. You will be receiving a letter in the near future requesting
you to propose a program to satisfy requirements of 40 CFR 192.32(a)(2)
detection monitoring. In addition to a specific background well, three
point of compliance wells were also tentatively identified in the meeting
that would satisfy our criterion for point of compliance wells. As a
result of this technical consensus on background water quality, phase 1
of the drilling program is considered to be completed and phase 2 must
commence soon.

As agreed to in the technical meeting, a basis for determining the
“uppermost transmissive zone" (UTZ) of the upper Tres Hermanos Sandstone
aquifer (the uppermost aquifer), the zone that should be monitored, must
be established as the initial milestone in the phase 2 program. The
determination of criteria for the delineation the UTZ will be the basis
for completion and screening of any new wells and for assessing the
proper completion and screened interval of existing monitoring wells
(i.e., is the appropriate strata, the UTZ, being adequately monitored).

As you are aware, phase 2 as originally intended was to possibly include
drilling on Cebolleta land. As agreed to in the July 30, 1987 meeting,
we will not pursue the matter of you drilling on Cebolleta land until
near the end of this year, or sooner, pending outcome of the legal case
before the New Mexico Supreme Court. Therefore, with the above in mind,
it is requested that you submit a proposed plan, including milestones and
milestone completion dates, for phase 2 of the drilling project by
September 18, 1987.

If you have any questions, please contact Scott Grace of my staff at
(303) 236-2805.

Sincerely,

WCTIW 70 T

Licensing Branch 1
Uranium Recovery Field Office
Region IV

Enclosure: As stated
cc: NMEID

Cebolleta
SW Research



Enclosure 1

MEETING SUMMARY

NRC/KENNECOTT HYDROLOGIC TECHNICAL MEETING
at Uranium Recovery Field Office
(between S. Grace, NRC and G. Grisak, Intera)
August 13, 1987

TOPICS FOR DISCUSSION/AGENDA

Background Water Quaiity.

- Results of drilling and analysis to date

®  (General water quality indicators (?)

Phase 2 Planning: Areal extent of seepage.

. Appropriate interval to be screened in Tres Hermanos wells.
. Penetration of monitoring wells 1A, 2A, 3A and 4A.

- Completion/Screened Interval in other monitoring wells.
Areas with inadequate monitor well coverage (north and east).
Detection Monitoring Program

- Background wel)

. Pecint of Compliance wells.
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NRC/KENNECOTT HYDROLOGIC TECHNICAL MEETING
August 13, 1987

ACTION ITEMS/COMMITMENTS

) Gemenal boefiguaund wike quality wicalod Latl Lo
Rleuide . Covide . 'Lo%»\vm\u‘tna,uuﬁhaa.
Srmical oo (e U/so.ﬂ MM) w0 b QLA .

z) Fol . u.pwm'm,: P %y mwn.:ti;.\: PAOQRONM COMP) o
apprepmads back steund el weuld Lo Mw-24. OQPMM
(on ducusaad w~ SulRuim 3 o VRFO DT mamo ) M%W

wella woudd e Mw-la AW2A 3 AW,
D T BpLAgte dolis peyare e Sl guad
o)  cowd beralule wnth ‘ mewmm
o iy ek o) MW-ZA oeck Whiiemn, M=l and MW=,
& b) &u&.,g(o.) w0 e Mo \earis lon dalinmn o ~Le
““-ﬂ"’vww\k‘ *WW. . ‘arn-‘-: "'Q.D %me
30»6\44“_. (m)'b
e) 1\..'0.:7;" b dedkBimained N\L‘\b,‘,,.&:ﬁﬁ. pockar. taillig
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d) Wi, We UTZ ediuan ; dndling chyodd Jiend) bowdoles, Wil
ha. M nedd, ag 0;&*'“... éow‘ Yo unlli,  delmasty
S2ap0sp. onegh planliaD onspa. de he mendoud.

The above actions items and commitments agreed to by both USNRC and Kennecott.

£Wr"oprucntaﬂ‘yo\ 23 enneco DN“"EU/:';' PP
6‘3: (Fwrewa) - ate

. 8/13/87 NRC/KENNECOTT TECHNICAL MEETING







il  Technologiesine.  Tel (512)-346.2000
Sume 300 Telex 792 362

6850 Aus n Center Biva Telecoper (512) 3469436
Austin Texas 78731

November 6, 1187

Mr. Scott Crace } AT
U.S. Nuclear Regulatory Commission FEL ; ) -_
o

730 Simms St., Suite 100CA
Golden, CO 80401

RE: Source Material License SUA-1472:
Phase 11 Environmental Monitorinrg Program

Dear Mr. Cra-e:

The attached plan for the Phase II Ground Water Hydrology Investigation
{s submitted for your review and comments or approval. I believe the plan is
consistent with our discussions concerning delineation of offsite and onsite

ground water contamination.
The program will commence as soon as possible following NRC approval,

As per our telephone conversaticn today, a license amendment application

" &

fee of $150 enclosed.
Yours sincerely,
-, — / /:
Y A7
| ’
C.E. Crisak
Vice President

—

enclosure
¢e: M.B, LaGraff, L-Bar Project Manager, B.P., America
EID

reg lLewis, New Mexico

HO1100C1 56



L-BAR
Environmental Monitoring Program

Phase I1 - Ground Water Hydrology lnvestigation
November 6, 1987

Burpose

The purpose of this drilling, testing, and well installation program is to
evaluate the extent of ground water impacts, due to seepage from the
tailings, in the uppermost transmissive zone (UTZ) of the lst Tres Hermanos
sandstone. The drilling program includes both on-site and off-site well

installations.
A. ldentification of UTZ

The UTZ is the uppermost permeable zone within the lst Tres Hermanos
sandstone. Based on previous boreholes and well installations, the top
of the lst Tres Hermanos is characterized by a well-defined apparent
erosional contact with the overlying Mancos Shale. The upper 10 to 20
feet of the lst Tres Hermanos is a fairly clean vhitish sandstone.

With depth the amount of sand decreases and the formation grades back

into the Mancos Shale.
a). Drilling, Coring, Geophysical Logging, Hydraulic Testing
i) Drilling, Coring, and Laboratory Testing

Two boreholes will be drilled and cored at the approximate
locations shown on Figure 1. Continuous coring will start at the
top of ths lst Tres Hermanos, following installation of an 8"

surface casing to the top of the lst Tres Hermanos. Coring will

HO1100R159



continue until either 10 continuous feet of Mancos Shale core is
removed or the total depth of the borehole is 50 feet above the 2nd
Tres Hermanos. It is considered imperative that the apparent
integrity of the isolation between the lst Tres Hermanos and 2nd
Tres Hermanos provided by the intervening Mancos Shale is not
compromised by breaching the zone with the boreholes. The depth of
the 2nd Tres Hermanos is approximately 220 feet in the southern
cored hole area (estimated from 2nd Tres Hermanos well MW13) and
about 275 feet in the northern cored hole area (estimated from the
2nd Tres Hermanos well MWll). Therefore the maximum depth of the
cored holes in the southern and northern sites will be

approximately 170 feet and 225 feet, respectively.

Cores will be extracted and logged on site, photographed and boxed

for shiprent to Austin, Texas for laborator'' analysis and storage.
. One foot samples at 5 foot intervals will bs extracted and

laboratory tests for vertical permeability will be conducted on the

cores.

ii) The boreholes will be E-logged (SP and resistivity)
(iii) Hydraulic Testing - Packer Tests

The boreholes will be tested at 5 foot intervals (slug tests) using
a double packer system, providing the integrity of the holes is
such that the hole remains open to allow the testing. It is
anticipated that the hole will remain open, based on recent
drilling and well installations. The arbitrary 5 foot interval may

be varied, depending on the detailed logging of the core.

HO1100R159




iv) UTZ Definition

Based un the hydraulic testing and core permeability testing in i)
and iii) above, effective horizontal and vertical hydraulic
conductivities will be estimated for individual and combined 5 foot
intervals of the lst Tres Hermanos sandstone (individual
thicknesses tested and used in the calculations may vary from the
arbitrary 5 foot thickness, depending on the detailed core
logging). The UTZ will be considered to be the approximate
aggregate thickness where the effective vertical (normal to
beading) hydraulic conductivity is less than .05 of the effective
hydrauliec conductivity parallel to bedding. In other words,
assuming equivalent vertical and horizontal gradients, 95 percent
of the flow would be in the hovizontal direction and 5 percent
would be in the vertical direction., Effective hydraulic
conductivity will be calculated for the approximate horizontal and
vertical directions as the thickness-weighted arithmetic mean and

harmonic mean, respectively.

The UTZ thickness as calculated from the testing will be compared
to the core logs and geophysical logs, and an attempt will be made
to determine a final UTZ definition consistent with the available
data. This UTZ thickness will be recommend2d to the regulatory
authorities (NRC and NMEID) for approval and subsequent monitoring

wells will be screened across this interval.

W nstallation

On agreement of the thickness of the UTZ and receipt of approval from
NRC and NMEID, the monitoring wells shown on Figure 1 will be completed
in the UTZ. Completions will be similar to that shown on Figure 2.

HOL1100R159



The wells will be cleaned by pumping or bailing prior to completion of

the well installation program.

C. Sampling and Analysis
i) Initial Sampling
The new monitoring wells will be sampled immediately after
installation and analyzed in the field for Cl, SO, and pH.
ii) Priuary Sampling
The walls will be sampled again during the subsequent quarterly
wonitering event and the samples analyzed consistent with NRC
Source Material License SUA-1472 and NMEID Discharge Plan DP-150.
On inspection of the analysis results and discussion with NRC and
'MEID, recommendations concerning further investigations will be
submitted,

HO1100R159
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schaologies Inc. Tel.: (512)-346-2000
Ti 782 352

300 e 3
Austin Center Bivd Telecopeer (512) 346-9436
Texas 78731

FILE COPY

November 24, 1987

£

INTERA

Joe Salazar Drilling
724 Elko
GCrants, NM 87020

RE: Request for Bid: Drilling Contractor, L-Bar Mine, Seboyeta, New Mexico

Dear Sir:

Attached is 2 drilling contractor statement of work for coring, packer
testing and monitor well installation at the L-Bar mine site. INTERA is
seeking teo contract for the sorvices as described on the pricing basis
{dentified o ATTACHMENT B - PRICING SCHEDULE.

Please ...urn a completed and signed copy of ATTACHMENT B to the
undersigned by December 1, 1987 {f you are able to meet the technical and
schedule requirements of the statement of work. The successful bidder will be
notified December 2, 1987,

Thank you.

Yours singrelv.

”

7“7 //1 ”~

-

/
G.E. CGrisak
Vice President

L ( ((If‘w“l‘”

HO1100C170



. Inter cechnologies inc Tel wg&a&sz«m
Suie 300 Telex 352
6850 Austin Center B Telecopwer (512) 346-9436

Austn, Texas 78731

November 24, 1987

Rodgers and Company, Inc.
2615 Isleta Blvd, SW
A'buquerque, NM 87105

RE: Request for Bid: Drilling Contractor, L-Bar Mine, Seboyeta, New Mexico

Dear Sir:

Attached is a drillirg contractor statement of work for coring, packer
resting and monitor well installation at the L-Bar mine site. INTERA is
seeking to contract for the services as described on the pricing basis
{dentified on ATTACHMENT B - PRICING SC.'"EDULE,

Please return a completed and signed <opy of ATTACHMENT B to the
undersigned by December 1, 1987 if you are ~ble to meet the technical and
. schedule requirements of the statement of wotr'. The successful bidder will be

notified December 2, 198/,

Thank vou.

Yours sipoerely,

C.E. Crisak
Vice President

HO1100C1 71



DRILLING CONTRACT

L-Bar Drilling, Packer Testing and Monitor Well Installation
December 1987 -« January 1988

ATTACHMENT A: 3TATEMENT OF WORK
ATTACHMENT B: PRICING SCHEDULE
ATTACHMENT C: OWNER RESPONSIBILITY
ATTACHMENT D: CONTRACTOR RESPONSIBILITY
ATTACHMENT E: SCHEDULE AND HOURS OF WORK

LIGURE 1. LOCATION MAP
FIGURE ?, WELL INSTALLATION SCHEMATIC COHPLETION'
FIGURE 3, SUSPENSION DETAIL FOR WELLS GREATER THAN 100 FEET DEEP

Hul100R169



ATTACHMENT A

L-Bar Drilling & Testing
December 87 - January 88

STATEMENT OF WORK
FOR
DRILLING CONTRACTOR

PHASE I: CORING AND PACKER TESTING
OBJECTIVES

A, To obtain continuous core samples, using air or air mist coring, in two
boreholes starting at the top of the First Tres Hermanos sandstone.
Coring will be discontinued at the shallowest of a) recovery of 10 feet
of relatively continuous Mancos shale core as determined by the owner's
representative or b) 170 feet total depth in the southern hole and 225
feet total depth in the northern hole. The approximate locations of the
boreholes are shown on Figure 1. The top of the First Tres Hermanos
sandstone is at depths of approximately 25 to 75 feet at these
locations.

B. To conduct permeability tests using a straddle packer system provided by
the owner. The drilling contractor is requested to provide a shallow
pump rig or equivalent for moving and setting the packers. A water tank

or water truck for filling the packer drop tubing and nitrogen tanks for
packer inflation will also be required.

WORK DETAIL
" Ground Surface to top of First Tres Hermanos
Drilling Method: Air rotary or alternative acceptable to owner

Temporary Surface Casing: Set to depth of 10 feet to 20 feet, depending
on the competency of the shallow weathered material.

Surface casing will be steel casing with an internal diameter of
6 1/2 inches to 8 inches, or as required to accommodate subsequent
core drilling and packer testing.

Drilling depth (expected) to top of lst Tres Hermanos
southern hole - 25 feet
northern hole = 75 feet

Air rotary drilling will be discontinued as directed by the owner.

HO1100R169 A-1



b

it

Top of lst Tres Hermanos to Total Depch (TD)

Continscus cores are to be obtained from the top of th: lst Tres
Hermanos to TD. TD will be determined by the owner basei on the
eriteria in i) above; however maximum TD's are:

southern hole - 170 feet from ground surface
northern hole - 225 feet from ground surface

Core sfze: 2 inch to 4 inch Jiameter
Coring; method: Air or Air mist
Finished holesize: Minimum 5 1/2 inches
Maximum 7 1/2 inct=s
Hole must accommodate packer system of 4.4 inch
0.D. deflated
Hole can be reamed if necessary to achieve
finished diameter

Packer Testiug

The cored intarval of cach borehole will be permeability tested using a
straddle packer system provided by the owner. The contractoer will
provide a pumn .g or equivalent and a water tank (minimum 230 gallon}
or water truck and tubing, pipe or stem to be used as droppipe for the
straddle pack:r system.

Droppipe specifications:

minimum 2 7/8 inch ID water tight droppipe to connect to 2 3/8
inch 0.D, aluminum pipe with external NPT threada. This droppipe
will be used as standpipe for slug testing packed-off intervals
and therefore must be watertight.

The contractor will also provide and replace as necessary two
serarate nitrogen tanks to be used to inflate tho straddle packers
and a small 2 inch OD internal packer. The owne: will provide PVC
drop nipe for the internal valve packer and a'l inflation tubing
lines, regulators and gauges to connect to rte nitrogen tanks.

The maximum packer testing depth will be 225°',

PHASE I1: MONITOR WELL AND PIEZOMETER INSTALLATION

OBJECTIVE

To install a minimum of four monitor wells, 5 inch diameter PVC, and seven

piezometers, 2 inch diameter PVC in the vicinitv of the L-Bar tailings pond.

PYC casing and screens will be provided by the owner. The contractor will

{l

provide steel surface casing and protective pipe.

Five inch monitor wells - PVC

A minimum of four, S inch diameter monitor wells will be installed to
depths ranging from approximately 40 fcet to 225 feet. The boreholes

HO1100R169 A-2



will be drilled using air or air mist rotary drilling methods.

Temporary surface casing can be set as necessary to maintain hole
integrity. Wells will be constructed of Schedule 80, flush joint
threaded PVC with #20 slot PVC screens. Drill cuttings wiil be logged
by the owner and TD and screened interval specified by the owner on a
hole-by-hole basis. Shallow wells (less than 100 feet total depth) can
be set on bottom hole (see Drawing 1). Wells deeper than 100 feet will
be suspended as per Drawing 2 or alternative suspension method as
approved by owner. Wells will be sand packed with graded silica sand to
a depth of 5 feet above the top of the screen. Sand pack can be
gravity-placed in shallow wells (less than 190' TD) while tremmie-type
placement will be necessary in deeper wells., A bentonite pellet seal 10
feet thick will be placed above the sand pack. The depth of the top of
the sand pack and top of the bentonite will be verified with drop-pipe
depth soundings. A dry bentonite/sand backfill will be placed above the
bentonite pellets and continued to a depth of 5 feet below ground
surface. The surface of the wells will be finished with a cement plug,
surface steel protective casing and locking cap as per Drawing 1 and
Drawing 2 or alternatives as approved by the owner.

ii. Two inch monitor piezometers - PVC

A mirimum of seven piezometers, two inch diameter, will be installed to
depths ranging from 50 feet to 275 feet. The boreholes will be drilled
using air or air mist rotary drilling methods. Temporary surface casing
can be set as necessary to maintain hole integrity. Piezometers will be
constructed nf Schedule 40, flush joint threaded PVC with #20 slot PVC
screens. Drill cuttings will be logged by the owner and TD and screened
interval specified by the owner on a hole-by-hole basis. Shallow wells
(less than 100 feet total depth) can be set on bottom hole (see Drawing
1), Wells deepe~ than 100 feet will be suspended as per Drawing 2 or
alternative suspension methods as approved by owner. Well screens will
be sand packed with graded silica sand to a depth of 5 feet above the
top of the ecreen. Sand pack can be gravity-placed in shallow wells
(less than 100' TD) while tremmie-type placement will be necessary in
deeper wells. A bentonite pellet seal 10 feet thick will be placed
above the sand pack. The depth of the top of the sand pack and top of
the bentonite will be verified with drop-pipe depth soundings. A dry
bentonite/sand backfill will be placed above the bentonite pellets and
continued to a depth of 5 feet below ground surface. The surface of the
wells will be finished with a cement plug, surface steel protective
casing and locking cap as per Drawing | and Drawing 2 or alternatives as
approved by the owner.

HO1100R169 A-3



ATTACHMENT B
PRICING SCHEDULE

Bid Reply Form

REQUIKED ITEMS (1-6)

1)

2)

3)

4)

5)

6)

7)

HO1100R169

Page 1

Mobilization and transportation of all necessary equipment,
materials and personnel to the drilling location and return to
contractors premises.

Ii)

1i1)

1141)

IIi1)

TOTAL MOBILIZATION

Core Drilling - Air or Airmist
Rig Time (including crew)
Standby time

Core boxes (wooden)

Packer Testing - Pump Rig or Equivalent
Rig Time (include crew and water tank
or truck)

Standby time

Five inch PVC well installation
Rig time (including crew)
tandby time

Two inch PVC piezometer installation
Rig time (including crew)
Standby tine

OTHER (if necessary)

Rig time (including crew)
tandby time

Sand pack =~ graded silica sand (graded to
#20 slot screen)

Bentonite pellets

Sand/Bentonite dry backfill (pit
run sand is acceptable)

Surface protective steel casing with
caps/lscks and cement plug

a) Wells less than 100 feet deep

b) Wells greater than 100 feet deep

B-1

$

$ per
$ per
$ per

$ per
$ per

$ per
$ per

$ per

S ________per
$ per
$ ___ per
$ per

$ per

$ per

$ per

$ per

of 2

hour
hour
box

hour
hour

hour
hour

hour
hour

hour
hour

well

well



; Page 2 of

8) OTHER MATERIALS

. (as required)

COST plus (supported by invoice or other
approved backup)

re

ContrJEEor SiEE;ture_ Date

HO1100R169 B-2



(1)

(i1)

(111)

(iv)

(v)

ATTACHMENT C

OWNER RESPONSIBILITY

The Owner shall be responsible for selecting the drilling sites, and
determining on the depth of the boreholes. The Owner shall be the sole
judge as to the satisfactory drilling and associated work such as
surface casing setting, the protection of the site, and the removal of
debris and unused materials by the Contractor.

The Owner shall make arrangements for access and right-of-way for the
specific work and the Contractor shall not enter on, nor occupy with
men, tools, equipment or material, any ground outside the area
designated, without the written consent of the party owning such
ground, Other authorized contrac*ors or erployees or agents of the
Owner may for all necessary purpos.s enter upon the premises as
designated by the Owner and the Contractor shall conduct his work so as
not to impede, unnecessarily, any wotk being done by others on or
adjacent to the site.

If the Contractor, due to faulty workmanship, materials or equipment,
fails to perform his work satisfactorily, the Owner may:

a) order the rig shut down until the necessary improvements or
corrections have been made, or

b) terminate the contract.

In the event of unsuitable weather conditions, the Owner reserves the
right to suspend work until said conditions aliow the work to be
satisfactorily continued. Payment for work stoppages ordered by the
Owner shall not exceed eight hours in any one working day.

No work shall be proceeded with unless supervised by the Owner or his
representative.

HO1100R169 C-1



ATTACHMENT D

CONTRACTOR RESPONSIBILITY

(1) Drilling Rig and Equipment - The Contractor shall provide drilling
rig(s) capable of completing the ststement of work. Contractor will
further provide all necessary generators, air compressors, welding,
cutting, and threading equipment, mud and grout pumps, tremmie tubes,
drill stem, bits, core barrels and all other equipment or
appurtenances required to complete the assigned work. A crew
qualified to operate the drilling rig, install the surface casing and
complete (he coring and well installations using the prescribed
methods will be provided by the Contractor.

(11) Maintain his equipment in good repair to reasonably ensure against
breakdown.

L4413 Be responsible for t(ime lost in waiting for delivery of bits, tools,
surface casing, pumps, parts, equipment, repair and services, except
for time lost that is considered to have been a cause that is beyond
the control of the Contractor. The Owners decision as to accepting or
rejecting the claim for lost time will be final,

(iv) Down time in excass of 1/2 hour per day due to mechanical failures of
the contractor's equipment will be the contractor's responsibility.

(v) Should the situation occur, be prepared to shut off and seal holes
that encounter artesian flow or excessive gas.

(vi) Be prepared to provide, haul, set and recover temporary zasing, if
required.

(vii) Supply all living accommodations and expenses fer all Contractor's
employees.,

(viii) Cleanup - The Contractor shall protect all structures, roads,
pipelines, powerlines, trees, and other property during the progress
of the work; shall remove and dispose of all cuttings, drillings and
debris and unused materials from the site and shall, upon completion
of the work replace or repair at his sole expense any of the above
items damaged or destroyed due to carelessness of negligence on his
part.

(ix) Equipment Cleaning - All drill stem, casing, pipe, etc., that will

entar the borehole will be either new material or cleaned and air
dried.

HO1100R169 D-1



ATTACHMENT E

SCHEDULE AND HOURS OF WORK

Core Drilling and packer testing (PHASE 1) is scheduled to start December 7,
1987 and to continue daily until December 22. Unless otherwise authorized the
hours of work will not exceed 10 hours per day. Weekends of December 12/13
and December 19/20 will be worked, Field activities will cease December e,
1987 at 5:00 PM and begin again January 4, 1988, Commencing January 4, 1988
only 5 day wock weeks (Monday through Friday) will be worked until completion
of the monitor well installations.

HO1?00R169 E~1
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1987-12-09

Crew on site @ 07:00
Equipment warm up

Coring @ 07:30
lst core of day out @ 10:10

started coring again @ 11:00
sent drill helper to Grants to get core boxes @ 11:00

Thuisday. December gT«1987 .

6:30AM Bob Coupland
7:00 Koogle & Pouls
- monitoring contract

Maua Flores - Ebe’iine

Long term employer
77?777
TLDs Quarterly
Track Etch cups
Air filters

Short Term
- same deal

New Contract with Eberline

Air samples - picked up every two weeks

Tech: R.M. Coupland; E.A. Michael
Geol: G.E. Grisak

RMC-1 Dec. 8, 1987

Coring started @ 63'
Top of lst Tres Hermanos 65.5'

13:30
- Core extracted

- Approximately 3' of Mancos shale was initially considered lost but turned
up in the top of the following core

63 - 80.5 Penetration (coring) rate = ___
start coring
finising coring 13:30



15:30 Core pulled; the missing 3 feet from core 63-80.5 was in the top of
the core run; evidenced also by a full core after only = 16' of core.

Penetration rate = = 8'/hr

—_ ==
RMC-1 Core Log

RMC-1 K
Depth (ft) (permeability)
Core extracted 13:30 December 8, 1987
65.5-67.5' Swirl-bedded sandstone with shale partings
whitish grey sst; grey/black shale
RMC-1 K1
67.5-74.0' Whitish grey sst with numerous shells 67.2-68.3'
and shell pseudomorphs; minor shale
partings
RMC-1 K2
74.0-76 .0’ Relatively clean whitish sst with shale 73.5-74.75'
partings and minor shells
- vertical fracture between 74.8 and 76.0
RMC-1 K3
76.0-80,5" Mottled/shelliferous sandstone; grey/ 77.75-79.0"
mottles @ white mottles
RMC-1 K&
80.5-91.,0' as before £5.0-86"'
91.0-92.2' Massive bedded sandstone; 1lt. grey/white
fractured @ 91.5, 91.7 (minor hor.)
RMC-1 K5
92.2-95.3 mottled/shelliferous sandstone; grey/ 90.7-91.5"
mottled with white mottles; fractured
@ 95.1, 93.9, 92.2 (minor hor.
RMC-1 K6
95.3-97.0° Massive bedded sandstone; lt. grey/ 95.9-96.7"

white fractured @ 95.9, 96.2
(minor horizontal)

Shaliness begins to inc;:;;;“;E“;—IBiI_;;f§ g?i&iti&hii"
Rock changes from a sandstone @ shale stringers to a shale with sand/silt
stringers.




Depth (f¢)

97.0-97.5'

97.5-100.7'

100.7-100.8'
100.8-101.5°'
101.5-101.9°

101.9-116.0

Massive bedded s.s whitish grey
sandstone, mottled/shelliferous

grey mottled with shale, partings grey,
fracture @ 99.5'

sandstone whitish grey

mottled sandstone, shale partings, grey
massive bedded sandstone, whitish grey
mottled/shelliferous; fine ss, shale

partings, grey black; increasing shale
content

RMC-1 K
(permeability)

RMC-1 K7
101.8-103.0'

RMC-1 K8
107.2-108.2°



RMC-1 K

Depth (ft) {permeability)
116-117.0' mottled shelliferous; s.s./siltstone
grey mottled
RMC-1 K9
117.0-124.0' mottled/shelliferous s.s/silt 120.1-120.8"
grey mottled (silty fine s.s.); shaliness
increasing
RMC-1 K10
124.0-134.5"' mottled/shelliferous shale/silt 132.9-134.0'

silty fine; drrker grey mottled; fracture
@ 130.7', shale parting; break @ 129.2',
coal and fepyrite break @ 127.7'

134,.5-135.2" mottled/shelliferous shale/siltstone
grey mottled (fine s.s.)

135.2-137 .07 mottled/shelliferous shaly/siltstone,
darker grey mottled, possible vertical
fracture @ 136.5' (fine s.s.)



Depth (ft)
137.0-140.0’

140-157'

157-177'

177-180'

End of hole @ 18C’
1987-12-09

mottled/shelliferous shale/siltstone
grey mottled

vertical fracture ends @ 137.5'
mottled/shelliferous silty shale,
shaley siltstone, darker grey mottled
shale with silty stringers, mottled,
darker grey, sand/siltstone, reduced

te less than 5% @ = 165’

as before

RMC-1 L.

RMC-1 K11
142 .0-143.1"

RMC-1 K12
152.5-153.4'

1987-12-10

18-22'

s/s Upper Tres Hermanos?
Set surface casing (6 5/8") @ 9:00
started coring @ 10:00



RMC-2 Core Log

Depth (ft)

22-23.0'
23-25.3'
25.3-25.6'

25.5-31.0'

31.0-31.7'

31.7-32.5'

8.

S.

8.

yellow beige mottled shelliferous
grey mottled shelliferous

yellow beige mottled shelliferous

s.s. massive yellow beige, shale lense
29,2-29.4'

s

S.

s,

grey block mottled shelliferous

yellow beige massive

RMC-2 K

(permeability)

RMC-2 K1
22.8-24.0'

RMC-2 K2
27.1-27.8'



Depth (ft)

32.5-33.0"

33.0-34.0'

34.0-40,7"

40.7-41.0'
41.0-46.8'

46.8-47.5'

massive grey very soit

sample lost presumed to be as before
only softer

s.s. grey mottled shelliferous

grey massive
s.s. grey mottled shelliferous

grey massive

RMC-2 K

RMC-2 K3
37.8-39.0'

RMC-2 K4
46.8-47.6'



RMC-2 K
Depth (ft) {permeability)
47.5-51.0" s.s grey mottled shelliferous
RMC-2 K5
91.0-52.2° s.s. massive light grey 50.9-52.2'
92.2-52.8' s.s. massive darker grey
$2.6+-53.2"' s.s. massive, dark grey, shale lenses
@ s52.7, 52.8, 52.9, 53.0, 53.2
RMC-2 K6
53.2-59.¢6' s.s. grey/black mottled shelliferous, 57.5-58.6'
s.s., massive lenses, shale nartings
closed fracture (hor) @ 56.2'
1987-12-11

Started coring @ 08:30

Filled water truck @ 07:30



Depth (ft)
59.6-60.5"

60.5-61.0"'
61.0-61.2"'

61.2-68.2'

68.2-70.7'

RMC-2 K

(permeability)
s.s. massive, light grey, medium-fine
grained mottled grey/black s.s.
shelliferous lense @ 59.9-60.1'
s.s. grey/black mottled shelliferous
s.s. grey mottled shelliferous

RMC-2 K7

s.s. grey/black mottled shelliferous, 65.5-66.5'

darker grey, fractures (hor.) 61.3-62.1'

s.s. grey/black mottled shelliferous,
lighter grey



Depth (ft)

70.7-80.5"

80.5-84.0'

84.0-90.5"

90.5-91.9"'

91.9-97.9"

RMC-2 K
(permeability)

RMC-2Z K8
s.s. grey/black/white mottled, 70.7-71.8'
shelliferous, shale partings,
carbonaceous shale (soft coal) deposits

@ 75.4'

RMC-2 K9
s.s. grey/black/white mottled, 80.0-80.7'
shelliferous, vert fracture(?)
@ 83.3-83.5'

s.s. grey/black/white, mottled,
shelliferous, horizontal fracture @ 84.8'

s.s. grey/white mottled, shelliferous

s.s. grey/white/black mottled,
shelliferous



RMC-2 K

Depth (ft) {permeability)
97.9-99.0' s.s. grey/black/white mottled, hor.
fracture shellifercus
99.0-101.0" s.s. grey/black/white, mottled,
shelliferous
RMC-2 K10
101-106.6" s.s. gray/black/white mottled 101.5-102.8"
shelliferous
FMC-2 K11
106.6-108.0' s.s. massive light grey, shelliferous, 107.5-108.1"

beige-yellow-white shells, fractured

108-119.0° s.s. grey/black/white mottled, darker



RMC-2 K

Depth (ft) (permeability)
119-119.5' s.s. grey/black/white mottled

shelliferous fractured (vert.)
119.5-120.7° s.s. grey/black/white mottled

shelliferous
120.7-121.0° a~ before, fractured (vert.)
121.0-128.5" shaley s.s. grey/black/white mottled,

shelliferous, finer grained

RMC-2 K12

128.5-139.0°' sandy shale, grey/black/white mottled 128.9-129.9'

shelliferous, darker grey



RMC-2 K

Depth (ft) (permeability)
139.0-139.1°' bentonitic layer, pale grey/white
139.1-141.0' silty shale, dark grey/black

RMC-2 K13
141-148.6' as before, same shells 141.0-141.8"
146.6-150.0' Bentonitic layer, washed out, = 4"

recovered, yellow white/beige mottled

RMC-2 Kl4

150.0-161.0° silty shale, dark grey/black, white 160.1-161.0'

shells, Fe pyrite crystal deposits
@ 152.2 and 160.1

1987-11-12

Harold Dalton on site @ 10:00 (Western Wireline)
Salazar Drilling on site 11:00 (200' of tubing)
Start reaming RMC 2 (5-7/8") @ 11:30

Log RMC2 @ 13:30

Start reaming RMC1 (5-7/8") @ 14:30

Log RMC1 @ 16:00

87/12/20
Check:
ID of tubing string 2/10"

on-site @ 8:30 am

- snowing, cloudy

- starting test #6
checked interval overlap = 0.14'
from test 5

afternoon

- pulled out packer assembly
lengthened packer spacing 7", permeability very low
installed test tool in borehole for 0.1 ft overlap of test 6.
started test 7 = 3:30



Stopped test after ~ 40 min. monitoring; 4 cm head drop; very low

permeability

Lowered packer assembly 16' to new test zone.
Inflated packers; inserted minipacker prior to packer inflacion

head in tubing 15.29 m

5: m
15,29 m -

7p
0 pm
Tubing level stable

Inflate packers

Run test

Very low permeability

Tubing full of water above ground; might freeze overnight
deflate packers to allow fluid to drop below ground

plan to drop packers 16’ deeper for next test
off-site @ 6:00 pm

@ 180 ft, ~ 60 m - 10 m to water = 50 m head

1. Inflation at surface = 200 psi
2. Annulus pressure @ 180 ft

9.79 kPa/m

6.895 kPa/psi

(KPa/m)  kPa psi
- X

(KPa/psi) m kPa

psi
m
9.79
= 1.4 psi/m
6.895

50 m annulus head = 71 psi

3. slug pre-sire 10 m
overpr = .re on packers = 1 order of magnitude
- 100 m
= 140 psi

4, total pressure @ 180 ft = 200 psi + 71 psi + 140 psi
for packers 400 psi



87/12/21

Checked with John Pickens, Frank Blaskovich re: low perm response of > 130’
in borehole - RMCl; proceed with test #£ and monitored ~ 2 hours - Results:
@ 2 hours < 1% recovery following slug injection

Pulling out of RMC-1 @ 2pm -

Checked results of perm testing (Tests 2, 3, 4, 5); see data binder
Looks like coverage is OK near the section of borehole showing perm
contrast

Decided to finish on RMC-1 and move to RMZ-2 to start testing near the
contact., Note: property is wet; roads swampy



RMC-2
set-up on hole @ 3:30 pm
sounded hole ~ 20 m below vop of casing
caved ~ 10'

* water level in open borehole = 7.22 m below tup casing

- stickup: top ground to top cusing = 5 cm,



RMC-2  87/12/22 \

on site @ 8:30 pm with drillers preparations for tesc w2
temp ~ 30°F; sunny

objectives today
testing @ 16' centers

88/01 /05
RMC- 1

on sirte & 9AM

diserssed planc for sampling

cemercting “oles, starting new holes-drillers on site with cement @ 9:30 AM
Plan to wmin cement/bentonite slurry

*From Johnson

Mixing cenerit slurry (only)

5.2 gal/% ib cement (1 sack)

for 1 slury weight of 15.6 1b/gal



cement bentonite slurry - proportions

3-5 1bs bentonite
6.5 gal. fresh water
94 1lbs. (1 sack) cement

« bentonite shouldn’'t exceed 6% of total mix

- directions
1. mix bentonite and water
2. add cement
3. pump directly to hole

add sand for consistency in high fiuid loss zones
- positive displacement pump
1 or 2" grout pipe; lower to bottom; grout in one step.

Volume slurry

xd?h
use
4
where d = 6 in
. = 15.24 in
h =170 ft
= 5182 cm
wd?h
- 945.2 L
4
- 249.7 gal
~ 6.2 barrels



RMC-1

Cement: low alkalai Type I, 1I
Portland

Completed cementing with approximately 300 gals of 5 gal/9%94 1b
cement mix

pulled off hole @ 13:30

set up on RMC-2 @ 19:00
cementing using same mix and teclinique
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INTERA TECHNOLOGIES, INC.
Borehole: E[”)C-

|
.Test Designation: if. 8‘) ‘69,%-77.5]@/4}-«)—#L>

Geclogy (formation/lithology):

CorePick from hnis Interval:
CorePick Designation:

Drilling Period:
From:
To:
Drilling Fluid:

Test Interval: (from ’of’cas:n
ot Co?.g(éLW.kr v/
SOLEORT 34,57 fF
Midpoint: 31 1F7 ;v
Interval Length: S.45 /M mdode. ,sIJ, ~end /e.a;R)

Borehole:
Average Diameter:

Packers:
Double packer inflation pressure abouc—aaaulus et

Shut-in packer inflation pressure: ~ R50 o5 i

Datum P?Lnt Description: — £ 4 e
2 Voing

fm wofen e ASyALwn * !
Stick up from Ground Surface: 3.94 ffJFg-n s ane of . 0. 95101'
Ground Surface Elevatdon:' bov Tevel frem J‘“

oun urface evataon (above sea level) Q,ﬂ,§_

Tubing String:
Inside Diameter: EQ :
.

Description of Packer in Tubing:

Top of Packer: ,_"’__@.ftj,riﬁ.mlp:.&ﬂav)
Bottom of Packer n.édgég »
Tubing String ID: ~Nn.8S /n

Tubing String OD: &~ ) A in.

Static Bluid Level in Test Interval (below datum): nc*(lﬂgb&dﬁf
Static Fluid Level in Test Interval after minipacker

inflation: ! -!!!
Static Fluid Level in Open Borehole below datum: r**us}l!’s

Magnitude of Slug: ~ 3,33

¥ measaad af H.%n /Lwruimaila7if fbf'i%7u44q77 abzruléalurfﬂu'gﬂdy' :qg

@K

&

F
£



TESTING DATA:

Designation: :Z!. 5‘)

Start Time:

INTERA TECHNOLOGIES,

(o= \)

10: 26 .00

Static Water Level for Test Interval: ! .! !!

Elapsed Time:

Elapsed Time:

Water Level Below Datum:

INC.

Water Level
Below Datum:(m)

(e s ) éaggﬁ H - [munutes )
0.3 ?.z;a].’ JIH-*:LJi W0l 9.0 9.¢5 ’:ﬂéﬁF
0. % 255, o%| 9.5 9.13 ?
1.0 2.65 0d4] 0.0 q.20 | 0.1
_1.33 F.3) 0.5 9.28
| 66 739 ; I.0 7.235 |
2.0 2.86 3.0 9.5/ i
2.33 .92 | 3.0 . §.65 |
R 6k 7.99 4.0 9.-29
3.0 Bos | o#i| iso 999 | 045
w 3.5 6.15_ X /0.8
3.83 8.2l 3.0 L 10.20 ?
1.17F L.26 ._JB.O 0. 33
_ 443 £.30 (9.0 p4s
1. 83 £.36 200 058 | 0.5
5.3 842 | 0.85| 2.0 0.0
5.5 B.99 | a9 .81 |
5.93 8.56 | 23.0 293 |
.33 §.6R 29,025 .12 |
6.t £.GB | 25.0 25 .24 .
F. 674 273.0 U432 | 04
S £.6! 28.0 LY?
® §.90 39,0 HSF
g.5 £.98 30.0 I. 6




INTERA TECHNOLOGIES, INC.

TESTING DATA:

Designation: (e stat) hju)
Start Time: 10: 26:C0

Static Water Level for Test Interval: [ .: H

Elapsed Time: Water Level Below Datum: Elapsed Time: Water Level
(m"»u4e~$7 J\m]m;} H b Below Datum:
o] P ) IS H -4
32.0 . B4
39.0 JA.02 &

3.0 1220 0.36
38.0 [2.36
40.0 13,57

42.0 ras; ’

45.0 2.9 0.3
‘ 50.0 1349
59.0 13.39

29.0 /4.20 ’

65.0 14,45 | (0
£ 15 oo 1o Tececowery

go.o /5.6R !
85.0 15. 68
90.0 6.1%
/6.52
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INTERA TECHNOLOGIES, INC.

Borehole: EEJC |
Test Designation: & E‘} 5 “(ﬁg'ﬁ-&nm)/{“.} -;’)

Geology (formation/lithology):

CorePick from bhis Interval:
forePick Designation:

Drilling Period:
From:

To:
Drilling Fluid:

Test Interval: ((fream Jaf, ef c«s;n’D
Tor:  8.03 f4
Bottom: 85-‘18 [f
Midpoint: 82' ?é ff
Interval Length: 5j§ £}

Borehole:
Average Diameter:

Packers:

Double packer inflation pressure ebeve-—emuaiue: 2174‘);‘;1
Vv

Shut-in packer inflation pressure: ~ 225 “7

Datum Point Description: -7 ok }ub'».,
op ¢

) y .
Stick up from Ground Surface: ~ 3.94 g L fangt * Q-?Bf’* ﬁm“fc’.,v
. (

Ground Surface Elevataéon: above sea level) J.o
Sw'f«-c.

Tubing String:
Inside Diameter: 2;'
in.

Description of Packer in Tubing:
Top of Packer: 30 4
Bottom of Packer: 2.8 fF.

Tubing String ID:W

Tubing String 0D: "
Stat’c Bluid Level in Test Interval (below datum): 6.64 m T
Static Fiuid Level in Test Interval after minipacker

inflation: 'E‘f} -

Static Fluid Level in Open Borehole below datum: [5.03”

Magnitude of Slug: 5.4 _ﬁl‘i]' T )
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INTERA TECHNOLOGIES, INC.

TESTINGC DATA:

Desievnation:

Start Time:
Static Water

Elapsed Time:

_;a S o ‘ (fw*d:)
Level for Test Intngll:

[6.69 m

Water Level Below Datum:

Elapsed Time:

Water Level
Below Datum:

{M&d Lorm \/
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INTERA TECHNOLOGIES, INC.

Borehole: anc_—l
Test Designation: H,0 280 - inyect *IL'S)

Geology (formation/lithology):

CorePick from hnis Interval:
CorePick Designation:

ing Period:

To:
Drilling Fluid:

Test Interval: (é,.:hw #or of cas‘/rvv
Top: QIQ Rg {‘1'0
Bottom: "
) 9. 23 1.
4.0 _f+.
Interval Length: _;E‘is {1

B')feh'._ll“. :
Average Diameter:

Midpoint:

Packers:
Double packer intlation pressure above—ennuiue: ~:'50f5"°
v

Shut~in packer inflation pressure: ~R280 g5l
Datum Point Description: .
Stick up from Ground Surface.,] 474 z"s W'F re of.s”,‘ . " >¢¢.>

}oanouad Su

Ground Surface Elevatéon:' (above sea level)

Tubing String:

Insige Diameter: .
AQ 2
Descripcion of Packer in Tubing:
Top of Packer: -
Bottom of Packer: 82 B
Tubing String ID: b =
Tubing String OD: AET Bpprice J H wiredne
. *
Sratic Bluid Level in Test Interval (below datum): _Mtaua;/gﬂe.— A
Sraric Fluid Level in Test Interval after minipacker
inflation: /
19.92 m

Staric Fluid Leve! in Open Borehole below datum: :E : :-6 “!

lagnicude of Slug: "
Mag e OL olilvyg b 3 . m

. b mﬁu«& I1S.0! E::‘“ Arc zgm - machker . «—J;wvtﬂd;‘o‘\,
. ($.63Am udeﬁl«:’ f‘
1 144 m <f'}¢"' ana /d“l/\ '



INTERA TECHNOLOGIES, INC.

TESTING DATA:

. . Designation: <94 o ™ (M))
Start Time: )"2:7;'-9.'0’.) -

Static Water Level for Test Interval: 7'2%"\’\

Elapsed Time: Water Level Below DaCunT' Elapsed Time: Water Level

" A L% Pin  Se Below Datum: §-)

o 19 ?Lﬁ Vi 35 e 10,54 W
02 7. 54 <> oo 10.82 05
A5 7 .58 45 oo (|.2\

[ 00 7 2 S50 9o 11.52 py

I %0 7.2 57 oo [1.22
Z__0od F75 045] bo oc 2.0 01

Mo ey 7.2 Io oo 12.60 o:
‘4 20 1‘?‘ -81" WO 00 12,10 0.7

2 3 -, 98 20 o0 12.53 0,

., *’f 20 %AQQ

4 39 B.ob
£, oo 2./ o
b 00 . 2.12
4 0o P-20 B
b Do %.40 AL
2 w0 5.4
D 03 %'5; O-&V .
|2 3o g.92

15 o0 2,05
L} 30 2.25 _
20 00 2.45 o3 N
G 2¢ 09 2.9 | o
59 90 lo. 20 w4y




1 |
roten
Mi, /o .
3.?" $ c')"C"/’
* c‘o, (‘ WJ'WAJSWA‘C’
it iy 23/
51 3
282
-;-55 0.4
e FERSS
29.42°
ey —
3).56’
Qdapler . & Vi
[ ] .29 |
. A1.28" kb Jg,\naa
°: 5.45" .
. | 6.3 » o+ -
[ :l .27
0.66'




INTERA TECHNOLOGIES, INC.
Borehole: g[-)(‘,— ) .
Test Designation: 0 . Jesd q) 87/)‘1)"
Geology (formation/lithology):

CorePick from bhis Interval: / o ”' -&fﬁ.

CorePick Designation: ,

[ L i

Drilling Period: ’r,‘.l'TJ Iy - o i dede
From: 29 i

To: ld .\3”

Drilling Fluid: Ll L4

Test Interval: (bebw *‘f”ﬁ"-"‘ﬁ =7 eben ),J\I)
Top:
1D Ib £ ;ro..'.a(a} 3941 f+
Bottom: o L T YA 2
l05.61 g b g

Midpoint
T in2.89 # Cdeplam +  3.03 M
Interval Length: 5.4 ;I . ¢ #a Jood . e AQ
Borehole: M.Jw* wld | DIJ/‘I.

Average Diameter:

Packers:

Double packer inflation pressure wbeve—sanuwtus:

-~
Shut-in packer inflation pressure: dha r"“"n
J v

Datum Peoint Description: _.- E I !
Stick up from Ground Surface" ‘ N AL ™ oo

q

Ground Surface Elevatéon:

Tubing String: .
Inside Diameter: ,d/ﬂ “

Description of Packer in Tubing: )
Tep of Packer: top of $upena

Bottom of Packer:9% .8 o ~ N (e pucker a.sﬂ)

Tubing String ID: _aedr . rap'c  uopi o meu) ® rows
Tubing String OD: “ ,

Static Bluid Level in Test Interval (below datum): H.'Hs m@iw»;,)

Static Fluid Level in Test Interval after minipacker

inflation: JQ.‘}?,,

Static Fluid Level in Open Borehole below datum: lab]
Magnitude of Slug: N pat available.

- J:J‘r‘;p‘ﬁ’ QJ&A\JIV.’ ;. 9 ‘.5‘.,' bv'k;s -
vaiRd Wi0miaytes | meesured wale level b biimg s A, 850 addrgape
: i g Hrg & W80 ~ ey

J
Lovadonen, ! Oubn'g/ S 4 Jr/uo' - —



|

NknJ Mk/

T Jv/ a;m&a




INTERA TECHNOLOGIES, INC.

IESTING DATA:

Si?) of [QR.QZ( slosfest o - 81{:1'!‘3)

Designation:
Start Time:

09.:.35 20

Wlolles 16,86 13wz 2

Static Vater Level for Test Interval: (.) 14 gg f’i‘]"n"ﬂ;—-
" ™M ("

Elapsed Time:

Water Level Below Datum:

Elapsed Time:

Water Level

Yunbe.S m (&) B mayies Below Datum: ™
0. B4 2m s 9:00 15.1
1S5 12. 94~ 9:30 15. 348
as 13 bl m n.p2 15.23 5.7
e 3.69 m . 1t:30 15. 4%
—2 13,25 _12:20 12.82
4S5 13,25 niS5 15.58
505 13,80 1230 15,63
28 s 13,57 THE 5.68
_60s 13,55 15:00 1S5. 38
. JET w 13,10 1£:02 15 .56
1i30 13,93 [3:00 15.95
2L .03 1330 16. (0
225 14.14 162 603
-1 11. 22 170 G 1D
22D * .51 10:60 k. 18 0.4
1:co 1139 Zr1o 16,32
L:00 - 14:55 0.5 40 e, 45
SiA8 1164 2418 .53
6 14,42 i 2%:0n 16.69
L:20 14.253 30ip» 1.l
T:o0 1. 89 S5 O |13.0%
@ 400> | 3. 3] by
. SR
3.3 19,08 15: 0o L 7.5 30.%
- o

l



INTERA TECHNOLOGIES, INC.

TESTING DATA: Kme-/

Desigmtiom_ﬁ;@l I,;Lw!t;;}“! -8"7/12,JM) IOR.‘?D
Start Time: o0q2ppp U

Static Water Level for Test Interval: /o hY
, 4 - J i
9.85% fand d"","’rr LY

y /

Elapsed Time: Water Level Below Datum: | Elapsed Time: Water Level
—tuopdes ol i Below Datum: '~ )
S50 : 02 173.34
5500 - (3.4
0.0 15.08
lhr 05:00 IQ?S
lhe 10200 |18.2%
the 20100 _18.873




Ky

. -~
\ B Ty I : I ¥ Y Tt
v 11! 1 - LY IPH it 1'_*II_ + R L3 H- FI 8
3 2 ,
2 r[?w ﬂ'g oli T HH T ul ; 540100 RRA EREHE | isrvassaniE
e " M + - _.f_,,
£ .- iyt rt i T et ™
~ ' i etite 148 t (IREERERS 2 i3 < 4 L4 4“;1.1 r-HI et pedadet y{»4}¥ brperggoe
: rnii e HH T : il BR iitestees ]
- * B i i1 1L Aba : ?ﬁﬁ’ H Jﬂ Y-'Y - T ‘I
b 5 H it SN ERA04 D8RR 101 § 1 = 23 wﬂﬁr}-ri ¢ g J 'y e 48 "" i t *? thrbe "'if S 2 |
L !f-\u ,f -4 ! 2 1” Pl 1 § ey 'l "“.‘ } + b4 + rEr
4 4 M2 6 Lt i RN RN b b4 X p—{ 444 + 4 peit ey t : '
i LB ST 8 ISR NI TIRRRTRA R N 118040860 ERRBRRRERE 111100045 508080 8R S
4 i - 3 . i \ 4 | : : ) &
! il ity ’h Ailh perednt !'Y Ly "1 L lur TR i,4 RN L2 s i AREE R * ’ + Q—?!'v, s
' 1 e ';1' [ ! LB ‘I L€ Y r' tert - * D e St S S o B o o S e
: il iasdh 4 bt 04 i9i iaiianadd bl A : 1 T T v1 : ! ! I i 5 40386008 R B
L e e e L L IR R R R R R R Lt e ket 00 1 g s 424943 44 1A Hitg I IAASEREN
i :;:J“";'I (kM 4 N TR ERERT 1O et LR {v + ‘H}P It ret t 2 'ﬂ'"' 111t i1 : b b i bbb
¥ v - 133 : d - . . . - oy .
. e T e Iy SRR R R SR 14844 I + { e, 1+ttt H 1isesd ) IRRRSRRE RS 14447 (1Epi bindannaug
dol 5 B i L SRR E R S N + it ettt T Tt ¢ " tte ] t
”. ) . R st i et 1 21 3 3 it - ’ L R R R e B R ST
= Chdsd x‘r : 4 Ty . 4 4 k4 4 ™ 1 J 1 $5L34-5 4 et ’l""T""V'"'T"""""'
: * 11t 4+ i ! 1111 LT
W il R e FERER - 44 e B AR R A R R e e R
) C il (LI +4 r,»‘ > t ‘ g ¢¢( TETY ffyci P r}g-,r-y'or*orf'oo—f-.
L : 11>H v +4 I " IYt ,l‘fQ ttr b ey A 2E M £k b s g oh 2 2 o S0 *
. i . - A ™ L Av ™ - - . re .
- T BEE 48 -
2 Y e g 51 M 1§ R . po ‘ltlloh&’ 4,$-r‘.|r¢f‘-- 34 14 ‘..oa-.-f."\’
i 41} 11 + i t et bl bbby T,f.,_ D A Lt R R S IR AR A |
J ikl 4544 - ¥ b s IR RN IERE P B 101 0% E R ,,...,..,l
FORRL - Y sibive . 3 by e a2 dd & Saidd i ’ (S8 !
Wi S WO ] it iel s ’r I R ! *"""' ”" Metibrreafrri e bai e | A TR PrY bttt by
: \ :g;" " 1 ’i: {4, 4 1 - e e e e s e o’-#f""r'-o--v-o---- .
e g siill 4 H ‘ S P P T R TN P bo s bbb geinerriday i §
= ' - RRE. “q + Lo asedl L dnbth b8 a1 ! ! ! ‘\
i iL i 111} 1139 .u["rt{p 4}! 01-1-'}'**‘0 o Rt e ',‘v“?‘.ﬁ?‘b!’ﬁ‘,‘ AF0IERER L 4 & LT 'I"“"'f"" ti11}
I 81 e e " 4" 471»} dr b Tp—i i n-‘hhyl i ist i ARt RRRRE B B 0}'4 R >4‘0+4"'90t [ R
oM i i it : ' irdoe R S A treve it b ¢ '
: : et aiiasngan i1 HHARANRE 4 A RaRuBEE 111104088 1087 0. SRR Ty
. - . - St PP T T T P
. ] 3 . : TY; Ir,, 2 & EE 32804 ERERRRBRE B &
i A ltr?*i b 't‘ltg TArse b bbb g *
. bt e rt : Lw- ot »gn:un ﬂf!?ﬂtv
Fretbres e res sy + B ittt T rrs b v b ettty
+—+ M'}k?f SRS EE S sass taSSSS «&M—r
+ R i Y PP yéQv‘rorder‘irqlu bt
. R R o 22 3 ey
-+
2 "’tr fr;’t % 4 N + If‘?'l"’*" '
Ee . ) L vbr—IIH rttt 1t ' BESBREEEE t2iiii ittt iininaEnnE P
vrl 2 2 " e w vﬁ—w’wﬁ“ w
. : 1 ! 133 - (N R N I e e R *
’ s 3 ST «%Iﬂl’QT;M b i e bt bt ferbbbbriieije b i nre |7
' A0S 11HIINNEETRENER RS AT Biitiintssiispdsands
75 b SRS r“"*?‘M‘P .'*'+Y"Y’A’“"‘ ‘ ¥ ‘4t : t e : 1
I '1: "“’H 1 aENE R "" 1111t SERSRAREREN 4 i ;. ~:l;¢ >;§»'roo.~&vr->o;-v—v»b.—o
i : H verre sy - : §‘:7 * b ?YY “f"f'f’?*!#sv—*.‘ | jl’_l‘vl i1 : ! Tt ideg e gu
b i .'- ngli" 3.',',¢¢I,4',.{ . t LR TR 'lfﬁ' alEnE: " b3 14 iiads AL : 4 ) : '
AL a0 N R4 L] ERAeRRELE bEt 1448 4 R R IR ERT 8 S SRaEE NI '
o i e e by HI' thprind M I<< L v i 4y fqpto.}';‘.-- R ” ' »'nol:,.. vt EEEMMIIEAT SEREE LS
- f‘;r Bidt 18005 000 ""t"ééf SEABEE & '.‘1' FIeTiert Ittt 1t il 2 it ""'1.’ ! 1"""7 'y ""*" /
. 45 o i 2388521 B bRas SR 4 Tt Tt Pt tr e et ¢ o " .. ‘.*’A ’ 4“.- vT TH, 71,
T LA STt [PYRTPRRY: ISR PR AN ,H-.- b n? 158 ' v 4 LTI ISR E R R R EE S Bt et TRRET OSSR FRRR 17 ST RROET | i ! | &
ot b (Fogrnd i B SR Ry SRR Terat 4o ¢.,.l.,.‘§ Presiret b ey v b s R L o L R RS SRR SRR B v ;-. :
it  oE Ldyoid v 1 orr-v;qn ey q—‘rh PR ‘«}..}; e .i..-.,,,&...a‘-yy» vt u‘...*».‘,.._‘,' EIITL CEATT RN RE Y IR ) TI, e : : 44 &
e r.u‘u..'-&,.w-',‘f,,‘ 1.‘6111, PR r; 0'10?|4!—r'(0~-605&~, - oy ¢tqu$-'—b S eaad itaadanead Sa S ol SRS B srpisb by v oGPy
- SRR . : e + T ‘??if? SRS AE ARE &4 Ean das s o TR ¥ TPt vv—fv—r“v e e R S S S S
34 ¢ !
il v -z -««ﬂ‘m"t" ,T=‘;l$ - yﬁb%ﬁfﬂv.‘y#b» ?vv"-rﬁ" "‘1., Gdnisnt dadisns dis IR R R R IS S thrrebigatrbg ibogps bpd
i) A i ik I;iv . R e e R vOd"’t?"o¢oio-‘ A, et a0 TREEA R ARG CAEE PR ORRE LRSS BRB BN 11328184 L5 EREBBE 8 & 1
I thith 44y b B : : 244 bd 4 I G TN 7 ; ) o (RUYSOFE J 4 * b TYIPW &
T '1',;1‘. IFSABI904 81 144 +-1¥? driberta eyt b ay oeos vt Lu,ot .:4_”':‘ i + : -:‘ ::.::...: .¢‘:::':‘:. 0‘:‘:.‘
: oab Wy fretepibest e et sy (het e be IR e 1540503 SASARABE S 100 405 A0t LEDURERAME S8 A5 AR B I RRAEREE: 4 1
- : - - + et Y L 0 B S ma 771 it ~++ 11368248080 13502 RS ﬁﬁva—-*—W”mW
- 4L 1 & $ 3 by hes ' - . .- ’ ey ctaraa st ER S Y R IR I 2R S SR B e i 2 I S B R S
¥ R SEak st 1 i3 B2 204 #i T ‘1;‘_1t + 1T 1"1 $4+tr 9 . - i 11 AT AR IR EEARTERAANSRRRN (1310414 1840000 BNY!
PR . by R lesiieat S e e AR SRR ta sttt AR ) . . o + 1 1 : :
i 25 (N .‘:‘? it HHRE SIS 54 fratheapt  va e SR henanet R IRIE R ) e L R S e e S S S e Pttt r et it r e e
! | Y R | i ety /35 ',& e I; ’.I‘;, R B . ey DTSSISRS (TS SR RN PRRTNEATHE B & IANEEN T8 7T FIES SN 0
| &3 jﬂ‘m—? r i1 e L ;' 98¢ 11 "v;—r ottt Rl B R Ll 1 3 R e R IQ—T ¢41ﬁ$¢0$'—oaf¢-y b
. - b - ' " ' !
I—z 0 | ptie ol 15PEI0Y ""IYVW' HEEE AR SEARE T b v 4o6+q--~'00y& . pons o SETRTII SRREPESRTE SY DR PO SEESPUTES P N W s 2 S IR A :
; HIRER TN 14F1 )i 20 Re 811 ',’"9"‘!' ”AHL‘,,, P S PR PPEEEE WS S TR 2 ot ietabe LTRSS RS fredites g bhesdd bttt b Fded et L y..,..?-g..A... e
: o 4 . - ey -4 v v, - + Apntee e | gyl tetilidsigisrtirnirbid b bt bt s b e - 4. PEEFTREOLT RS Ly e Lo
o b : ! e 14 &‘?. ' I : Wi 40 ’ ! h‘ﬂr” ';31:: ov.d:-’- ': e debtbiidsds bbbl b e L R . Rt 4‘0’69.‘,,...
=L ' st ticinit il RE R R SR RS S S R . ' ' i, ,.t..= freitee 4 I ! R ".I 1'1 ¢ .
- TRY RS shadli iyl §¥ D RS pESEESSs ! U .- - A e "
s, 3 T o < ¥ A4 L ~ - > o ~ . . - " ~
< 3

P -rt

. 7 . ,/ O e SNORIAME Oy X B33A0 T
DR R . it L v SO IS
) NOILYBO«480D NIOZLO Sdove Mavbl NIGIAMG UIZTarE On -




INTERA TECHNOLOGIES, INC.

Borehole: Km( - 57’!1;!13
. Test Designation: /0.8 D \/;;/vs'lq .cctn:ea es -}‘&5)

Geology (formation/lithology):

CorePick from bnis Interval:
CorePick Designation:

Drilling Period:
From:
To: A o K 5
Drilling Fluid: 44 ,
Test Interval: (txbu kfofcas&ﬂ)

b 106.03 {4 Gy
Bottom: //5' 52 ;} | .

Midpoint: L10. 78;*
Interval; Length: q 99{#

Borehole:
Average Diameter:
.Packe §: .
Doulle packer inflation pressure eboue—aaa«éuc 7&3&%;;

Shut-in packer inflation pressure: 3D s j

Datum Point Description: 1
/
Stick up from Ground Surface: l ;%S”

Ground Surface Elevataon:® (above sca level)

Tubing String:
Inside Diameter: -
N

—

Description of Packer in Tubing:
Top of Packer: ' '5.)
Bottom of Packer: . . - J

Tubing String ID: _\
Tubing String OD: 3 ast afplieadic

Static Bluid Level in Test Interval (below datum). |15. 25
Static Fluid Level in Test Interval after minipacker

inflation: [ ,!!
Static Fluid Level in Open Borehole below datum: ! -
Magnitude of Slug: ,....55', pe nod aval/aﬂg____ A

..(acﬁ::j_s’ d 59
y - ?Y‘J 1»
«o.«udzd r.oJ »[4] | 5 32»-\

o.d mmw,ol 4“:} :Jﬁ“’““//; 4x i OVRAL



i3}

\

30 THEEYS
22142 104 “wi TTS
22-144 200 SrkeTS

22114y

a3

—— ——_ - — — — . —

. ——

¥ ate

eyq: dedf fest o

&enwx/ &
res b g,

N#-QLL (

oic ('.

M(Jkr-

——

|

o’

4,29
106,03 ft boks p cacm

9.49' .
N5.52 # -

/
427
0.6’




INTERA TECHNOLOGIES, INC.

TESTING DATA: RnC-1  B8%/a)19

. Designation: Al v e g /c.svl*sx
Start Time: N
Static Water Level for Test Interval:

Elapsed Time: Water Level Below Datum: | Elapsed Time: Water Level
Below Datum:

Test Tl A_/{}L:

2%.3% #.

. RS B W

, : ~ 14 415 |# 18,7 KF
S piede— 4 ) ) 493
d,.v Jcsi.:jo C u“} / 7 -

’ Pmii.mvT&{Im} : (v,'» E Ll o*arja?&m }‘&5*““"’,)

st 4 - 209 gl

- x3/ /"-,) A o
2} /// R
SIS -
—_— ¢ ¢
7. 62 Ay T
/

: / )
['1.01 {.r:pe/ 1'\7,12- / e é.f/rm»} Aﬁw&/@w e b

. 1iz. 8l £t

(\ [
< A = - LJ -
Q‘l(k\l‘[ ‘.0 Tl _ i

/

109, 8/ Fr h}/’fr‘?)j /":Jf.!'jﬂ-'.zhx T T;)"f'T [ as e
/ /

T
M%& - 4.2

105. 504} _bollen ) JQ#-J«-/ oo~
W - 4.2 {) -
0. 2] ¢+ S

el @0 & e ove .;7,‘

tl‘. Sl e / . :
i -jm- te llﬂuwv»-/ Jr»’ /n-’./,/c,) ZQr D.?/ Mr ’7\,7“"}-‘/"-

SM‘
v



TESTING DATA:

INTERA TECHNOLOGIES, INC.

Designation:|J0.8/) </ . ;.00 tror. d2sp #55 (ud‘d )

Start Time:

155 ‘00

Static Water Level

Elapsed Time:

for Test Interval:

Water Level Below Datum:

|15, B m

Elapsed Time:-

Water Level

i e s . gy Belov Datum:
£) 9 .8% m )
91 = 1.93 306 JloX0e.
S 9.98 TR 10,2 =
23 S 5 o] B Bim D.3Y4
1o 5 0.13 8.20 .35
[ilp S 0. 13 90 10.37F
1120 5 15 1Y 130 8. SR
199 5 P15 [0 ;00 10, 39 0.0
[:S8 s 12173 1D: 30 D. 4]
R0 12,19 Il 00 19 432
245 /.29 li: 20 10. 44
a:583 1p . 20 |2:00 1n. 45
23D 15 ¢ Al 130D . 48
R i 0.22 19200 R-5b
i ioo .23 1Sico N. 5%
HiQ 2. 9% .00 1. 56
Hige 1n. 3% |30 0. 59
H'4F 0. 25 18 200 2. 6L
S i 10, & 14 00 1D.6%
S 2f . _20:00 . L3 0.4
b.05 0. 25 2A Q0 10, 74
b:13 ip- 29 J4a v, 3+ #
b : 35 10.20 2600 10. 83




INTERA TECHNOLOGIES, INC.

TESTING DATA:

Designation: |, BD £linisihin testas  €3)ia)19
Start Time: 1S :60:00 il

Static Water Level for Test Interval:

Elapsed Time: Water Level Below Datum: | Elapsed Time: Water Level
hln\"'t\}. f os) h\'ﬁJJCP Below Datum: LD
D L on
E3EE
563 | 12
42:00 -
16.00 1,25
55 0 (.46 0.7/

6900

lhe O ;00 I, 77 D.4S
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INTERA TECHNOLOGIES, INC.

Borehole: Ebﬂ( ;-1
‘ Test Designation: | 0. | D So5h v

Geology (formation/lithology):

CorePick from bnis Interval:
CorePick Designation:

Drilling Period:
From:
To:
Drilling Fluid:

Test Interval: /J:»o.. k ,f ¢ o \
iy, r QJ
Tor: /5.3 f4

Bottom:

OFEOm 24,83 FF
Midpoint: 120./3 ,('l-
Interval Length: a.49 ’q.

Borehole:
Avernge Diameter:

. Packers:
Double packer inflation pressure SboNS—aRRdws : 2 Ys

Shut-in packer infla!'’on pressure:

Datum Point Description: ) O

<oy, ¢ T

N i + <P

Stick up from Ground Surface: I M J .

3. ’ €/ ° J )

Ground Surface Elevataon:' (above dea levéel)

Tubing String:
Inside Diameter: 3/ Q
_ o H.

Description of Packer in Tubin
g:
,,.J\

LO’) C¢ Dacl.'or !mﬂ {rﬂ“ ngj_J__ j\-’L
Botton f Packer: 1,73“97?

Tubing String ID:
Tubing String OD: rat "Zaf"
g String 0 “¥r a Llem I1Mbrs
) , P B
Static Fum,*é Level in Test Interval (belcw datum): __I_‘jéé L& __“__'y;_
Static Fluid Level in Test Interval after minipacker

inflation:
il ‘ .92 10y

atatlc r;uzu Level 1n Open Borehole below datum: ,\044“"]&)@_
nitude of ug:/ e e s W
ag c (e Si J ,{“4, . 4}‘_ {)m

@ (=

(odded: || 7;2,5407-4

CALk“J 4&1 .54’.:] p)w ’¢ V&) -

v v’ kY] XS ‘I' WA*CJ*'
».jlqacaa annvivs ﬁ% ‘J e;z i
& | 1 *y : - SM 1. L
BB TN Y W . —n i T2l M'J\ 17 R AR =~
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v q i damaa

!—_'dp

59

i’:"ﬁL‘.‘JQ;A_* ok iy Jnoun A. :)ur‘ﬁct_
ar’
‘rg
31067 o

29.42
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115,38 bebw top of cass
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TESTING DATA:

. Start Time:

INTERA TECHNOLOGIES,

Designation: 20, ) [ fe.S t4E,

%500

Static Water Level

Elapsed Time:

for Test Interval:

Water Level Beloz_gatun:'

INC.

K T~

14. 68 »,

Water Level

Elapsed Time:
Below Datum:

Mmytes Jas! 1EZEL;§\ nd te-S
0.3 _ 8s 90\ Y 36w s S04 0.7
0.37F 335 56 | 45 min 05 S 2S 0.99
0.5__34s 5.3 Je%ﬁ fod SB pwihcoS 5.3 0.%
0.66__ D3 5.8 [igd | 45 minoos 5. 28 095
0.8 Y1s 5.8 | dfvbm | 1h lbomin 05 5. 30 098
0.95___573 s.pl [ 30maaz 2 i
1Y e Rlms 5.6 |.0 s 1 oL I o YO P
L5 _ L 303 5.6 Lo A
35 Lt 193 S.16 .o
!!!08 2 055 S ./ 1.0
2.5% R 3% 5.6 LD
283 & s S.06 LD
s 3017 @ 105 S.7 0.999
.35 3 303 S F ’
4.5 4 2ps 5.1 .
55 5 s 2.1 % "
.5 & 3os S.18 0.998
*> 3 s 5.8 <
. 9 o00s 5.8 B —
0:5_J0 305 .19 0,997
R, 1d  Ovs S5.19 E
. |5 0Os &5, R0 0.9
25 _o8mia 00 3.2  0.99%
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INTERA TECHNOLOGIES, INC. /( é /O “my

Borehole: K)/MCL = |
Test Designation: 132,001 /g,d—.z'*,l.)
\

-’ & -

Geology (formation/lithology):

CorePick from bnis Interval:
CorePick Designation:

Drilling Period:
From:
To:
Drilling Fluid:

Test Interval: (fr»m vep of ca s n\))

ToP: 129,68 £4

Bottom: 4], ;5‘0}_
Midpoint: zgq_} A}—
Interval Length: Ié-f;fqgfl.

Borehole:
Average Diameter:

Packers:
Double packer inflation pressure above—enmuius: o A &
Shut-in packer inflation pressure: - Lon uln f
rJ

Datum Point Description: ’T’ ’ ,é"
oy C" ‘.)

Stick up from Ground Surface: f-’3; b . J
P (n.-}ﬂ Grue %«9«"01 Sias s

J

Ground Surface Elevataon: (abc e sea Ievel)

Tubing String:
Insidq Diameter: ’-—3/ L
2 IT -

e

Description of Packer in Tqug /,m\—-\‘cy i 3 5
Top of Packer: | 00 't J '
Bottom of Packer: o=, c:-p+
Tubing String ID: a2

Tudbing Strmz 0D: i"}“ﬂm .
l-.'. : _'_' '__(

Static Bluid Level in Test Interval (below datum):
Static Fluid Level in Test Interval after minipacker Bl i e
inflation: :
’io ,pm r: .‘J@ -
Static gluicj L«{‘\.jel in Open Borehole below datum: , % o4/ b b le.
Magnitude of Slug: ‘/yg‘}q”_? L ‘g"c’r'm)
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TESTING DATA: i
S0 1)

INTERA TECHNOLOGIES, INC.

N
3 i

.Designation: b
Start Time: | 5

RETED
‘Y 5 A0 ‘

Static Water Level

Elapsed Time:

for Test Interval:

L N .

”,

L riag

. ™
\\

e V)
!

Water Level Below Datum:

Elapsed Time:

v ¢
Water Level
Below Datum:

|t BT A | i/
4065 ) 2
r sz b 1) ] R
5 6.14 % s
facn. () &6 .14 }
) o '“:5 S
5 .16
Rienn s G615 -
=, 6.15
. T . lb
® - 66
N 5 - .l
- R {.)e
:il - re ,;'.‘;
25 " s L. 16
& - ; 516
el i ‘;1\’:
e, o6
5 Ts Al
31 s G.lF
j‘h i fin = '/0-4'?
® b, 23 0,995
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INTERA TECHNOLOGIES, INC.

Borehole: E3~1(:——1
Test Designation: |49, 3 (loc}#8 ) SHus _.',,\.'\-—(.'.'u.
: J

Geology (formation/lithology):

CorePick from bnis Interval:
CorePick Designation:

Drilling Period:
From:
To:
Drilling Fluid:

Test Interval:
LG AT [ ¢ |
Bottom: lé-?' N ! {_\}_
Midpoint: ]‘fal ~9 H‘
Interval Length: )& 55_7_#y ' .

Borehole:
Average Diameter: "
- 5%k
Packers: b .
Double packer inflation pressure ebouve—annudus: 26O es,.a
Shut-in packer inflation pressure: DSO.<. . [N |
I &

Datum Point Description: :
p ’T;-u LJ J\ l.? s )

tick up £rom Ground Surface: 7‘; e ‘[”;\jab : E : I'E oo 5" .
L) o < - )

Cround Surface Elevataon: (above sea level)

Tubing String:

Inside Diameter: =/ P
Jn 11,
Description of Packer in Tubing:
Top of Packer: VD <4
Bottom of Packer: 1,3 .98 ¢+3
TUblng Stl’ing ID: ))’i ayl':) '{;._v.{,,
Tubing String OD: ) 4
Static Bluid Level in Test Interval (below datum): 13.92 o

Static Fluid Level in Test Interval after minipacker

inflation: 13.&4

Static Fluid Level in Open Borehole below datum: nig(lvgJ.Lk,

Magnitude of Slug: 1B, 350 = B ] D
\ "
= 5.1}
'G-‘ q 3;‘" :" 7 Ik :,‘a ’ > ?'JO " o B N L,_f : F 1 1 T 'hq‘ 'C VCI
\l - » !‘ = “?n(z* Q -
&b — faeif &

e L o
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INTERA TECHNOLOGIES, INC.

TESTING DATA: Kﬁ'r~.(,~1
Designation: '+49 217
Start Tiwme: 24500
Static Water Level for Test Interval: ij;)m
Elapsed Time: Water Level Below Datum: | Elapsed Time: Water Level
144 11 ™ Badin Below Datum: m
Qs 5 . 8 180 008 5. 4y
2o s S .35 4, oo L 44
A0 s & 25 16 s 8 44
e Sl 30 cos .44

5. 59

8
N

Lo 30 S5 .39 3  0Ds - 4y
l 43 O H0O 40  oDs . 8,48
1. Os S .40 S rns S. 45
d 155 il (o (5 8 5, 95 0.7ny
‘ A& 30s S. Y
9 DOs 5. 43
. 25 .83 )
H_ 0 5. 43
x S 5. 4%
& Ar 5.43
£.43
v, Tk 5’;‘1
1 L« 5.4y
g« ~Phie -
v s 9«44
J 5.44
X 3 5 44
2 w2 5. 44




Ji— €TV Imsy
INTERA TECHNOLOGIES, INC.

2
Borehole: M=)
.TeSt Desination: (14 D //€<.5;8‘1>

Geology (fcrmation/lithology):

CorePick from bnis Interval:
CorePick Designation:

Drilling Period:

From:
To:
Drilling Fluid:
4 4 ' (] 4 -
Test Interval: (cclow fop et €aSn9 )
TO - s r o
Pr _183.08{
Bottom: L7 O N
169,45 +1
Midpoint: 7 i N
| el
Ié‘ . 3? R
b 4
Interval Length: Y .
’ L EIN
Borazhole:
rerage Diameter: T P
P, ey P - 0
""P'.»e*s .
Double packer inflation pressure above—annul e 2 9
Shut-ir packer inflation pressure: 25r!i!$1q d
Datum Peoint Description: ' »
Thrs & Sisro
Stick up from Ground Surface: L o/
. 3% . -
Ground Surtace Elevataon:® (above sea level)

Tubing String: - A
Inside Diametey: ;ﬁ( IrS

Description of Packer in Tubing:

Top of Packer: [HiakS®

Bottom of Packer: 1 .5+4¢. . ‘
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CorePick from hnhis
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INTERA TECHNOLOGIES, INC.
Borehole: <M. .— o

. Test Designation: QR. 312 {4@:-:“)

Geology (formation/lithology):

CorePick from bhhis Interval:
CorePick Designation:

Drilling Period:
From:
To:
Drilling Fluid:

‘

Test Interval. (bclau {»of: 0¥ casimg

Toe: 24Q .
Ba.vc:oz?z: : 5 ;‘C"L
Midpoint: q;\?‘?c’ pp
Interval Length: !557 u

Borehole:
Average Diameter:

‘ Packers: —
Double packer inflation pressure above—annuius: 946070_51:7

Shut-in packer inflation pressure: BSQ gﬁf?

Datum Point Description: Jm\ oi 3§
| ol N

o ok [ ’ / .
Stick up from Ground Surface:' g’ | . Lo ol tacion

" . . 1
Cround Surface Elevataon:’ (above sea leve‘l)

Tubing String:
k‘I'stf’de Diageter- a' /
. . - ’a

Description of Packer ih Tubing:
Top of Packer:

Betrom of Packer: 12 H

Tubing String 1ID: .
Tubing String OD: ﬁs-v'rf 027 FE =

Sratic Bluid Level in Test interval (below datum): ,S‘fén

Static Fluid Level in Test Interval aiter minipacker

inflation: é 75
. ”~

Static Fluid Level in Open Borehole below datum: .o ava: \sole

Magnitude of Slug: r.s.?S—- Q-,é)m)’- 9. 0%,
-
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INTERA TECHNOLOGIES, INC.
Borehole: L om~ — A

.Test Designation: ) 2.9 &',(,;h#«uS)

Geology (formation/lithology):

CorePick from bnis Interval:
CorePick Designation:

Drilling Period:
From:
To:
Drilliug Fluid:

Test Interval: :

ToR: __jo4.08 4 :
Bottom: - P
| R0.65
Midpoint: r~
U2.33F+1
Interval Length: .
. 16.52-F4
Borehole:
Average Diameter: F it /-
& d/’% T (f‘:\mgl
Packers:
Double packer inflation pressure above-annulus:
Shut-in packer inflation pressure: ~NEA .
Datum Point Description: — " J" j
[ &.. 3 Srnn
Stick up from Ground Surface’ fil n N L r
ool lreea ol _Casusa

Cround Surface Elevataon:' (above sea levei)

Tubing String:
Inside Diameter: % g

Description of Packer in Tubing:
Top of Packer: B0 {4
Bottom of Packer: 82, 574

Tubing String ID: Il Noalsles
Tubing String OD: ti

Static Bluid Level in Test Interval (below datum): éLQ

LD

~

Static Fluid Level in Test Interval after minipacker
inflacion:
irnflacic :5.,.—;”“

Static Fluid Level in Open Borehole below datum: ),/ “”‘;/!ék

Magnitude of Slu8:(5-§7n"/9~;%013' 5'0/"’
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i WG~ INTERA "ECHNOLOGIES, INC.

TESTING DATA:
. Designation: ) 4D

Start Time: 1|50 :00
Static Water Level

[ Jecd 7 )
&

L

for Test Interval:

5.6 B

Elapsed Time: Water Level Below Datum:

~Elapsed Time:

Water Level

pn r " Below Datum: M
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INTERA TECHNOLOGIES, INC.

InC =R & f’jl?l?)

13460
Geology (formation/lithology):

Forehole:

{ jectsl)

Test Designation:

CorePick from bhis Interval:
CorePick Designation:

Drilling Period:
From:
To: .
Drilling Fluid:

(a!,..\ te P ::as»w)

- re w'e_we' a
¢¢r¢,?aJS

s hale. Qom Low

‘re;;plznterval ) 2 128.57
Botton: ~*;=» aﬁ
192 85’ k, of interved @,
Midpoint: dcpi

/
1345 3
Interval Length: A 5? /
Borehaole:

Averige Diameter: 5 Zg . / {)
~

Packers:

- = 4 - "
Double packer inflation pressure above—anmuius: 93?C>t2$,q.
Shut-in packer inflation pressure: 25D nera N
Datum Point Description: 5 ! QJ
dpo af dibina ,
ick up from G r { ! v ;- . )
Sti om Ground Surface 3 $n deoduhuen * S e 'L},, /,L,:j
. . N /
Ground Surface Elevatéon:® (abOve s level) v / ¥;vr~ ‘royh—d
S(lr"-f" -
Tubing String R
inside Diameter: ~ £
Descripti on of Packer in Tubing: .
Top of Packer: qg_l $10n WuF Viirusa
Bottom of Packer: o3 gE# A -y
Tubing String ID: &,‘,.ﬂ,-J Prs i,
Tubing String OD: ' kw¢<i<“<*

' _/“‘r-iﬂd‘-s *
Sratiec Bluid Level in Test Interval (below datum): Q“'}n;k?*'"

4.9/
. J,"
Static Fluid Level in Test Interval after minipacker
inflation:
- . 1.50m 3

Static Fluid Level
Magnitude of Slug:

(n Open Borehole below datum: —3.27, e lod n, C‘wf"‘f
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TESTING DATA:

Designation:

INTERA TECHNOLOGIES, INC.
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Start Time:
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Static Water Level
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INTERA TECHNOLOGIES, INC.
Borehole: Fpr1~ —

. Test Designation: Hj,m /jm;_o:> Gotors Nole. 157
Geology (formation/lithology):

CorePick from bnis Interval:
CorePick Designation:

Drilling Period:
From:
To:
Drilling Fluid:

Test Interval: (o> -/a ~’~§n:>

Top:  129.)5

Bottom: ’ C-—?Q,

Midpoint: — /
+ .44

Interval Length: I S3 /
i ¢

Borehole:
Average Diameter:

Packers:
Double packer inflation pressure above—snRulus : Q'}O p.na

Shut-in packer inflation pressure: 2ED s .

Datum Point Description: ’T;:. J J‘;mm

N { ! i \
p fr - z : W a3
Stick up from Ground Surface P30y A0 ) R, T

-
e

e : < 7
Cround Surface Elevataon:* (above sea level)

Tubing String: o
Inside Diameter: el

>

. T

Description of Packer in Tubing:

Top of Packer: 100 {4
Bottom of Packer: 19 R B4
Tubing String ID: *~ 44

Tubing String OD: §*¢ ——r

4 mEalyre J

Static Bluid Level in Test Interval (below datum): .44 g MISenE axie
Static Fluid Level in Test Interval after minipacker P ¢f;‘
inflation: 3. 18 m
Static Fluid Level in Qpen Borehole below datum: B. 35 m bwlow ,J_ A
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INTERA TECHNOLOGIES, INC.

TESTING DATA: KA o

— g
. . . . )

i . S . -
7’

Designation: /.
4

Start Time: R = T

~

Static Water Level for Test Interval: —7 Yy [: ;.)J, A \
Y g [} ran A
‘

¢

Elapsed Time: Water Level Below Datum: | Elapsed Time: Water Lev\el
. - Below Datum:
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