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ABSTRACT
This report is a basic data report for field operations associated with the drilling, logging,

completion, and development of well TRN-1. This test/monitoring well was installed as part of

the Sandia National Laboratories, New Mexico, Environmental Restoration Project.
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1.0 EXECUTIVE SUMMARY

This report provides a summary of the field operations associated with the installation of the
TRN-1 test/monitoring well. This well was installed in October 1994 as part of the Site-Wide
Hydrogeologic Characterization (SWHC) task field program. The SWHC task is part of the
Sandia National Laboratories, New Mexico, Environmental Restoration Project carried out by
the Environmental Operations Center, 7500.

TRN-1 is located near the southeast corner of Kirtland Air Force Base (KAFB). It is located
east of Lovelace Road and north of Target Road (Note: "TRN" stands for Target Road North).
TRN-1 was drilled to a total depth of 510 feet and completed in the Abo Formation. After
drilling to total depth, the borehole was logged, plugged back to a depth of 352 feet, and
completed as a monitoring well. The sand pack interval for this well is from 305 to 352 feet
and the screen interval is from 320 to 340 feet.

During the TRN-1 field operations, important subsurface geologic and hydrologic data were
obtained. Subsurface geologic data include descriptions of drill cuttings and geophysical logs
of the alluvial cover, and descriptions of drill cuttings, core, and borehole geophysical logs of
the Abo Formation. The identification of the Abo Formation in the subsurface will be
particularly useful in defining the bedrock geologic structure beneath the southeastern area of
KAFB. Subsurface hydrologic data include borehole geophysical logs and qualitative
information obtained during well completion and development. These data will help define
the local hydrostratigraphic framework within the bedrock. In addition, future aquifer testing
at the TRN site will generate data for the interpretation of aquifer parameters such as
transmissivity.




2.0 INTRODUCTION

The Environmental Restoration (ER) Project at Sandia National Laboratories, New Mexico
(SNL/NM) is managing the program to assess and, when necessary, to remediate sites on
KAFB and adjacent federal land that were potentially contaminated by SNL/NM operations.
Within the ER Department, the Site-Wide Hydrogeologic Characterization task is responsible
for the area-wide hydrogeologic investigation. The purpose of this task is to reduce
uncertainty about the rate and direction of groundwater flow beneath KAFB and across its
boundaries.

2.1 Background

TRN-1 is located near the southeast corner of KAFB, east of Lovelace Road and north of
Target Road (Figure 1). The TRN area is approximately 0.4 miles south of the KAFB
Installation Restoration Program (IRP) wells KAFB-1901 and KAFB-1902 which were
installed in 1992. TRN is also approximately 0.4 miles northwest of the recently drilled TRS-
1 and TRS-2 boreholes. Completion information for TRN-1, TRS-1, TRS-2, KAFB-1901,
and KAFB-1902 is provided in Table 1.

Table 1. Completion Information for Wells/Boreholes in the Vicinity of Target Road

KAFB- 114 Alluvial 65-114 5747.44 84.78 5662.66
1901 cover
KAFB- 114 Alluvial 59-114 5750.27 | 87.63 5662.64
1902 cover
TRN-1 350 Abo 305-352 5730.9 81.65 5649.25
TRS-1 500 Madera open 135 to 5774.7 112.1 5662.60
‘ 500
TRS-2 520 Madera open 117 to 5775.58 112.8 5662.78
520

* feet below ground surface

** completion interval refers to the sand pack interval

*** feet above mean sea level

+ Note: The KAFB levels were taken 12/93, the Target Road levels were taken 10/94.
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KAFB-1901 was drilled to approximately 240 feet with depth to bedrock estimated at 140-160
feet (Note: This well was plugged back to a depth of 114 feet for well completion). Bedrock
at TRS-1 was encountered at 122 feet, and at TRS-2, at approximately 112 feet. Either a
steeply dipping bedrock surface, paleotopography, or faulting are proposed for the varying
depths to bedrock.

2.2 Objective

The Target Road drill sites were selected to provide geologic and hydrologic data east of the
fault complex (Sandia/Tijeras/Hubbell Springs faults). It is anticipated that data from these
wells will supplement data from KAFB-1901 and KAFB-1902. This integrated data set will
allow for a reasonable local interpretation of the subsurface geology and groundwater
hydrology, and provide critical information to several ER sites in the Target Road area
(Figure 1).

Based on information from the KAFB IRP wells, a shallow saturated zone (less than 150 feet)
within the alluvial cover and a deeper bedrock aquifer (possibly characterized by fracture
flow) were interpreted to underlie the TRN location. It was planned to identify the uppermost
water-bearing interval (possibly in the alluvial cover or at the contact with bedrock) and then
explore the hydrostratigraphy of the bedrock. The well would be screened in the bedrock
aquifer, and information on the uppermost water-bearing interval would be provided to the ER
Project for use in characterizing ER Site 11 (located southwest of TRN-1, see Figure 1) and
possibly other ER sites in the area.




3.0 WELL-SITE GEOLOGY
3.1 Surface Geology

The Target Road area is located on the broad, west-sloping piedmont that makes up the Upper
Llano de Manzano geomorphic subprovince (Figure 2). This rather smooth piedmont surface
is inclined to the west at about 150 ft/mile. Based on interpreted surficial geology mapping
through the use of aerial photography and topographic maps, TRN-1 was drilled on a
Pleistocene alluvial fan. A younger poorly preserved Pleistocene fluvial terrace is present
within valleys incised into the Pleistocene fan. The surficial deposits found within the area

are derived from the Manzanita Mountains located 2.5 miles to the east. The nearest bedrock "
outcrop is approximately one mile due east of these well locations, and consists of
Precambrian metarhyolite (SNL, 1994).

The Pleistocene alluvial fan is the next to oldest fan recognized in the area. It is less
dissected than the oldest alluvial fan and shows a distinct depositional fan morphology. To
the southwest, this fan underlies the Inhalation Toxicology Research Institute (ITRI) facility,
where the surface is cut by the Hubbell Springs fault. Two younger alluvial fans are
recognized west of the Target Road area, and are both displaced by the Hubbell Springs fault.
The relationship of these fans with the recognized faults provides evidence that late
Pleistocene deposition within the area was related to fault movement, and that there were
multiple Pleistocene surface-rupture events of these faults.

3.2 Subsurface Geology

The Target Road wells are located on the northern extension of the Hubbell Springs structural
bench. The bench is characterized by a thin alluvial cover on shallow, late Paleozoic bedrock.
The alluvial deposits consist of a heterogeneous sequence of pebbly and gravelly sand,
interbedded with poorly-sorted sand. The pebble clasts are a mixture of granite, limestone,
and metamorphic rocks. These deposits represent a complex interbedding of alluvial fan,
terrace remnants, and arroyo channel sedimentation of varying ages and in a wide variety of
interbedded relationships.

The alluvial cover exists as a southwestward thickening wedge resting on top of an erosional
surface of late Paleozoic Abo Formation. The Abo stratigraphically overlies the middle to
late Pennsylvanian Madera Formation (Figure 3) which was encountered directly below the
alluvial deposits at the Target Road South well location. Although field mapping of outcrops
within the Manzanita Mountains due east of the Target Road area does not indicate the
presence of the Abo Formation, outcrops were mapped north of KAFB along the southern
margin of Tijeras Arroyo, east of Canon de Carnue (Myers and McKay, 1976). Kelley (1977)
also mapped exposures of Abo Formation on the Hubbell Bench approximately two miles
south of KAFB. He describes the outcrops as consisting of red sandstone and mudstone. The
presence of Abo Formation in the subsurface at and near Target Road North results from
preservation of a younger stratigraphic section within down-faulted blocks.
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The lower Permian Abo Formation consists primarily of clastic rocks. Based on exposures at
Tijeras Arroyo, the unit consists of grayish-red fine- to coarse-grained arkosic sandstone and
conglomerate interbedded with gray-red siltstone. Beds near the base of the formation are
locally pinkish- to light greenish-gray siltstones and fine-grained sandstones.

The underlying middle to upper Pennsylvanian Madera Formation is stratigraphically thicker
than the Abo Formation. In outcrop there are both carbonates and clastic sedimentary rocks.
The carbonates are largely gray calcarenites with minor constituents of chert. The clastics
include grayish-orange crossbedded sandstones and interspersed conglomeratic sandstones as
channel fill deposits, as well as gray siltstones, calcareous siltstones, and shale. The upper
part of the formation contains redbed interbeds.

Stratigraphically below the Madera is the middle Pennsylvanian Sandia Formation. In outcrop
it consists of light-olive-gray to medium-gray sandy limestone and brownish-gray sandstone
and conglomerate. This formation is generally considered to represent nonmarine deposition.

Within the Manzanita Mountains, the Sandia Formation unconformably overlies basement
rocks of Precambrian age. This basement complex consists of pink to dark-brown
metarhyolite that are schistose or gneissic to massive in nature. Minor outcrops of pink
medium- to coarse-grained granite are seen in outcrop to the southeast.

3.3 Structural Geology

The Target Road drill site area is located on the northern extension of the Hubbell Bench
structural feature (Figure 4). This north-south feature is bounded on the east and west side by
normal faults. The Coyote fault is the eastern bounding frontal fault which separates
Manzanita Mountain outcrops from younger deposits to the west. The Hubbell Springs fault
is the western bounding fault; it is one of a series of down-to-the west normal faults that
accommodate increased thicknesses of late Tertiary Santa Fe Group section towards the center
of the Rio Grande rift. Both of these faults are interpreted on the basis of surface geology.
The Hubbell Springs fault is additionally confirmed by subsurface penetration of the fault
plane at the South Fence Road "3" site wells (SNL, 1994).

The Hubbell Bench is a west to southwest dipping erosional surface with Pleistocene to
Recent alluvial deposits above and late Paleozoic bedrock below. Preliminary interpretations
suggest that the bedrock units dip in a westerly direction.
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4.0 BOREHOLE/WELL CONSTRUCTION INFORMATION

All drilling, well completion, and well development operations were performed by United
States Geological Survey (USGS) personnel and equipment, and supervised by SNL/NM
personnel. Drilling techniques included hollow stem augering, air/mist/foam rotary, mud
rotary, and mud rotary coring. The following sections summarize the drilling, well
installation, and well development operations carried out at the TRN-1 site. All field
operations were conducted using 10-day on, 4-day off work cycles.

A copy of the SNL/NM Field Operations Supervisor logbook is included in Appendix A. A
copy of the Driller’s logbook is included in Appendix B.

4.1 Drilling Operations

Drilling for the surficial investigation was performed at the TRN-1 site on September 5, 1994.
The hole was augered with a center bit to 3 feet and augered with continuous sampling using
a 4 inch outside diameter (OD) sampler and 8-1/4 inch OD augers from 3 to 23 feet.

Rotary drilling of the borehole at TRN-1 began on September 27 and was completed October
3, 1994. A 17 inch wing bit was used to drill to 4 feet and a 12 inch inside diameter (ID)
steel casing was set to 4 feet with 1 foot stickup. Rotary mud drilling was used with a 7-7/8
inch chisel tooth tricone bit during the drilling from 4 to 161.5 feet through the alluvial cover.
A 12-1/4 inch bit of the same type was then used to ream the borehole to 163 feet. An 8
inch diameter steel surface casing was set to 160.5 fbgs with a 2 foot stickup. The 20 foot
casing sections were welded together as the casing was advanced.

The borehole was then drilled from 163 to 500 feet with a 5-7/8 inch tricone bit. Core
samples were collected at the intervals 165-175, 300-310, 400-410, and 500-510 feet. The 4-
3/4 inch OD core bit produced 3 inch diameter core with an average of 95% recovery. The
borehole was reamed to 500 feet, but not the final core interval from 500-510 feet. EZ-Mud
and foam was used to facilitate keeping the hole open and to aid in evacuating the large
amounts of water encountered in the borehole. A summary of the drilling chronology for
TRN-1 is shown in Figure 5.

4.2 Well Completion

After reviewing the borehole lithologic and geophysical logs, the decision was made to
construct a monitor well with a screen interval from approximately 320 to 340 feet. This was
the second water-producing zone (and the first good producing zone) within the bedrock.
Prior to setting the well casing and screen, the borehole was backfilled with bentonite chips
from 347 to 510 feet. The hole was then reamed from 163 to 352 feet using a 7-7/8 inch
tricone bit.

13
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The well was installed using a 3.83 inch ID schedule 80 PVC casing and same diameter 20-
slot well screen. TRN-1 well construction is summarized in Figure 6. The well includes a 10
foot sump from 340 to 350 feet, screen from 320 to 340 feet, and blank casing from 320 feet
to surface. A 10-20 silica sand pack was placed from the plugged back total depth (352 feet)
to 305 feet. Above this sand pack is a 12 foot thick bentonite pellet seal from 293 to 305
feet. Above this seal, the annulus is filled with a volclay bentonite slurry from 293 feet to the
surface.

The surface completion is a steel protective casing with a locking lid, surrounded by a
concrete apron approximately 4 feet square with 4 removable protective stanchions.

4.3 Well Development

Well development is performed to remove foreign material that may have been introduced
into the well during the drilling and well completion process, and to allow the well to provide
water samples that are representative of the formation. Well development was performed
according to ER Project Field Operating Procedure (FOP) 94-41 (Fritts, 1994). This FOP
identifies the methodology and standards for developing a well until representative formation
water can be accessed through the well. Representative formation water is defined as water
produced from the formation that is considered to be free of drilling fluids, cuttings, and other
material introduced into a well during the drilling/well completion process. Standards used to
make this determination include water that is visually clear (low turbidity) and water with
relatively stable pH, temperature, and specific conductivity. In addition, the FOP calls for the
removal of a minimum of 10 well-bore volumes for boreholes drilled with mud or water.

The well was developed with air on October 13, 1994 with the tremie first placed at 184 feet
and finally at 342 feet. Approximately 4,115 gallons of water were removed during the
development. The parameters had ending values: pH of 8.16, electrical conductivity of 720
microsiemens, temperature of 16.7 degrees Celsius, and turbidity of 58 NTU. Prior to
developing the water level was 82 feet, the following morning the water level was 81.8 feet.

5.0 BOREHOLE GEOLOGY

Cuttings were logged at the drill site by the SNL/NM Field Operations Supervisor. Drill
cuttings samples were taken at 10 foot intervals at the well head by straining drilling fluid
returns through a kitchen strainer. Samples were collected continuously and logged at 10 foot
intervals in an effort to get a representative sample. A bentonite drilling mud was used while
drilling through the alluvial cover. Typical drilling fluid had an estimated viscosity of about
50 seconds/qt and a weight of about 9.5 Ibs/gal, which is heavy enough to suspend coarse
sand and gravel.

Bedrock drilling from 160 to 510 feet was accomplished using a drilling fluid consisting of
EZ-Mud and foam to facilitate removal of the large quantities of water encountered.

16




Cuttings samples were lightly rinsed with clean water in standard No. 4 and No. 200 brass
sieves to separate grain sizes in the alluvial cover material and to rinse off the rock cuttings
from the bedrock formations. The No. 4 sieve collects fine gravel (0.19-inch); the No. 200
sieve retains very fine sand (0.003-inch). Silt and clay was suspended and washed through,
although light rinsing was used to minimize loss of fines. These techniques are used to
reduce the subjectivity of relative grain sizes. A 10 foot by 3 inch core barrel was used to
take core samples. Cuttings samples were saved in cloth bags and chip boxes. All core was
boxed, labeled, and archived in the ER Core Storage transportainer adjacent to Building 6540
in Technical Area III.

The lithology of TRN-1 is summarized in Table 2. A detailed lithologic log for TRN-1 is
included in Appendix C. The augered soil samples are scheduled to be described later in
1995.

Table 2 - Summary of Dominant Lithologies in the TRN-1 Borehole

0-160 sandy gravel/gravelly sand | Alluvial Cover
160-210 claystone, pale reddish- Abo
brown
210-240 silty claystone, grayish-red Abo
240-340 siltstone, grayish-red Abo
340-352 sandstone, grayish-red Abo
352-380 siltstone, grayish-red Abo
380-400 sandstone, grayish-red Abo
400-430 sandy siltstone, grayish-red Abo
430-440 sandstone, grayish-red Abo
440-470 siltstone, grayish-red Abo
470-474 limestone, medium light Abo
gray
474-510 siltstone, grayish-red Abo

Because the Madera Formation was encountered at approximately 120 feet at TRS-1, it was
anticipated that Madera Formation would be found beneath the alluvial cover at TRN-1.
Although the well sites are only separated by 0.4 miles, Abo Formation was identified beneath
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alluvium in TRN-1. It was initially thought that faulting in the area between the two
boreholes resulted in the differing formations at the two boreholes. However, a subsequent
study of TRS-2 cores indicated bedding planes dipping from 10 to 45 degrees from
horizontal. Therefore, the dipping bedrock may account for the presence of Abo Formation
(stratigraphically above the Madera) in the TRN-1 borehole, rather than fault offset.

6.0 BOREHOLE HYDROLOGY

Hydrologically, the purposes for the TRN-1 borehole were to determine the depth of the
uppermost water-bearing zone (possibly in the alluvial cover) and to obtain information on
possible water-bearing zones within the underlying bedrock. The well would then be screened
in the bedrock.

Detection of formation saturation was difficult because drilling mud (to 163 feet) and water
(163 to 510 feet) were used during drilling. No significant water-bearing intervals were
identified while drilling in the alluvial cover (0-160 feet) . However, because formation
saturation is difficult to identify while drilling with mud, it is possible that water-bearing
intervals exist within the alluvial cover.

The driller reported that the borehole was "making a little water" by 280 feet (open hole 163-
280 feet). Although the entire bedrock interval is saturated (based on the driller’s
observations and the neutron and gamma geophysical well logs), several zones produced
larger quantities of water relative to the entire saturated interval. The second water producing
zone was observed during drilling at 340 feet where the driller reported that the formation
was making 25 gallons per minute (GPM). This information provided the basis for selecting
a screen interval from 320 to 340 feet. The driller reported additional water-producing zones
at 390 feet and from 420 to 440 feet.

Approximately 4,115 gallons were removed from the well during development at rates ranging
from 15 to 20 GPM. The water level prior to completion varied from 82.4 to 83 feet and was
at 81.8 feet following development.

7.0 BOREHOLE GEOPHYSICS

The USGS logged TRN-1 on October 3, 1994 by, as a water-filled hole. The geophysical
logging suite included density, natural gamma and neutron combination, and caliper surveys.
Resistivity logs were not run as they require a mud filled hole. Composite geophysical well

logs for TRN-1 are shown on Figure 7. Further interpretation of these logs will occur in
1995 and will be included in the SWHC 1995 Annual Report.
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8.0 SUMMARY

TRN-1 was drilled near the southeast corner of KAFB to a total depth of 510 feet. The
objectives for this borehole included site-specific information on the subsurface geology and
on the local hydrology. This information will improve our understanding of the site-wide
hydrogeologic framework, and will provide site specific information for ER sites in the Target
Road area.

After drilling and logging, TRN-1 was plugged back to a depth of 352 feet, and completed
using 3.83 inch ID schedule 80 PVC well with a total depth of 350 feet and a screen interval
from 320 to 340 feet. This interval was selected in order to straddle the first reasonably good
water producing zone within the bedrock. The well produced 15 to 20 GPM during
development, and the water level was 81.8 feet following development. Aquifer testing will
be accomplished in the near future. Additional water producing zones were encountered at
390 feet and from 420 to 440 feet.

The TRN-1 borehole has two dominant lithologies. The alluvial cover from 0 to 160 feet is a
gravelly sand/sandy gravel. The Abo Formation from 160 to 510 feet is an interbedded
claystone/siltstone/sandstone.
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APPENDIX B

TRN DRILLER'S LOGBOOK
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APPENDIX C

DETAILED LITHOLOGIC LOG OF TRN-1




N T U A A TS T T T 2R I M I I 3t et S L L I I I R I I R L IO A S S T R Y IR S IV I I TR AR AT

(
WELL NAME: TRN-1 ‘ PagE 1 of 5
LOCATION: TARGET ROAD NORTH TOTAL DEPTH: g /C i
PROJECT: SWHC CASING DEPTH: GROUND ELEVATION:
DRILLING METHOD: AIR/MUD ROTARY HOLE DIAMETERS: TOP OF CASING:
DRILLUING CONTRACTOR: USGS REMARKS:
DATE DRILED: _#/;5 - /e/3/1{ LOGGED BY: JOE FRITTS
DATE COMPLETED/ ! REVIEWED BY: JOHN McCORD

consTRUGION | LmoioeY LITHOLOGIC DESCRIPTION AND REMARKS
— ) W&w\dy s lF ucs <l beowa (10T R ’?/]) {avely v. R fo med Sa\(\’
: 'l "fwgg coR3e Sv\y ‘4:“' ’Y sor‘kcl wc((srdrle(l ";].;x%—?#?f— f)lz BU’/’ qé‘t
i ‘o -
- . ._6'(?; GW f‘\é/ ?NN/Q S"okxtl ts / (tjl owu(/\ Lrem(/oyﬂyv)
B ‘_”“c\;/. 9“’*“‘ s darle 5(« C Y "// ) rv»\)cl ‘{*o/s J‘aé'
: T emyelan, send el grade d ,,o@rzy sorbd | Fine
i ’@\“-’ 1o cowse, Grael ls },mfs‘{‘w\(*/ Soad U fé/
. 20 "‘?: @LL:J“{’& ?O/a Ruy(]w e 30% IEMJSJPC'AQ R
L e
i '.C_’ i A‘“‘?ﬂ‘ ff—‘ve/Q (c ‘Ct}’ Qru(ﬁvod/ Mdg c&&ﬁr.,
—_30 'o:\q.. BF‘(U\ Roor+s 'oase y, /os; QF C\fcua-:()b oA # &&,
B .0,00‘ do-40 s +. k"v " s g cou«f&c)‘ze
B o. T
| .' ‘OQ
| 40 C o '
B <;‘&-,=S'UJ ‘7 r"“'e(()( S""(‘k ( (e A(‘OWA ((OVQ & 3 (o[Of‘ s -fccg ?cfwt
o :c? g (o(or‘s Forge Fro un MJL\(E \f?— 'io do/\k /4
i - J /
L o 9 /1"4":‘}?’1\(’ i«fﬁ ‘lzo Oy .SAV\ U\"? ('{J fosf/ s.gr[e
B > 2(0» S“LFD‘”&G Fia T"“"’Q ‘)“' < O o= vQ /(«c& 90/1(’
: 2 gné is <= 507 ‘/LZ olf/ /lV\&L F\{([va QSQ/ /m" U/O
i 5o Sl W@%d ot 1 dilly, congeck o, Ayl
| 60 0 e ?N\ Coltche SO~ ~LO .
- [
L 70
i :O‘?o cP - ch\(lf 3{%{/07 { ‘d /C[Owu Lraw\(/o/Qé/ (a/ar
: 2 ;9_ (s ‘yd(’“}(L lve lI‘O-— ? diu( F‘,\: :)rckw,
L . }’; - bve[gl .SA(A\:‘(“ M?.L(c\} (F 7[* cove s.e\r\ Wf[ w(loc\ P,a(/yJJ/L,;
___ . TQ Sw.ﬂfrciﬁﬁ;\/ ‘&o‘\, e 6«‘0&»@ is /qrf.p\/ < 95)’") oK), Q-}%
_ ° o
i S b JEJ - Jraw((y S='i&,n/97 Jt” é(owy'\ C/’}'fl’ /x)(mg,mlm(\
» 5 - . r(:q; +0 Coeiye S A Mle(( SJF‘E({ fade J_‘{L‘M ‘Aq/\
_— -é.-‘i\’\Q_ jfdu ‘}Lkdfr Jc»\A \“ - ja) &\+¢ Za/) )L\{
B d @_ 7&/ ;&(A W\Q\ /‘9/0 ’ C‘d lesq ﬂ"\\“@/‘u\(\
i 6. B, .
i S C\:—-»QQ s cty.-(’\/ ((wesﬁ,/\e_
100 —




/

[~

WELL NAME: TRN-1 PaGE 2 of B
IOCATION: TARGET ROAD NORTH  TOTAL DEPTH: !

PROJECT: SWHC CASING DEPTH: GROUND ELEVATION:
DRILLING METHOD: AIR/MUD ROTARY HOLE DIAMETERS: TOP OF CASING:
DRILLING CONTRACTOR: USGS REMARKS:
DATE DRILLED: ILOGGED BY: JOE FRITTS
DATE COMPLETED: REVIEWED BY: JOHN McCORD
WELL
CONSTRUCTION | Lrmromo6Y LITHOLOGIC DESCRIPTION AND REMARKS
é‘r‘:,"p‘ JL{)—* j(guue{ép_go-\é ) }I‘&W"“ (/oVR r/z) Fu&( ‘(cﬁ C ot
o \;"f;" !Sc..‘tl/ Wil( 5’(‘&(‘( , fomfly So[‘e SR gfam(lﬂ'&[ 710

. .'Su_gq«fu\(o{‘ 5‘4/\({/ i f 2 s T A F; oA
R ) K= R il [&; <~ /‘5/6
110 g 2 sehigd 3070 e, ﬁme . \,l_,d,(e <'<L(f,'é ) &PKNVC)

W / .
.r:. :- {s (W?(\/ /p/m, ‘/5,\9
-~ g
120 <
Ve 4
130 & .o . ._ - . )
o ‘.fj‘;b’—&cr'\(( - /C"% j(‘/cwc/ Lra\,&u\ ((OIR \S/}) _[:v\Q ‘/e
leaws sl ed s ! |
“.:. - : ‘ S.,LL(I\DAW 3/5—%0: %/[r: E&g ‘_,pmf /_ 47 "/}J’wé@te?w. AE J{ )"
140 :‘-'- ".'R fime s c_\./;Q f'-\flﬂv‘;Q (T , & Sines Joy "9/6{4-/6
o LM |
PR
150 _.—'\i

RN i'/ $ o-\('l 5\-—/02 rais [ Ft;e o < O3 YWA/ u““j""’/"'{,
. gggr{yrzzorl@(\‘,/ f«,Ldﬂ)?d-(Z 740 S/MLraMA('(J fu«(l/ 0'\71/\(\/‘/
160 LAY fimesdone 7(\&“&/ 7576 peote PSG’/ 7% Liwcs o 20/ fre.

_‘
+—1,
. £

C’/&)/J‘]w"{\(, — ‘L\"‘ .F“uts"\ Lrewﬂ\,@@ (‘"D , Mat(e\&(y
wdiraded o Ficile, walontly Sactud e From
70 kor‘xlo’\“‘«(‘ w /%1 S [‘“—(Cruu a‘(*/c’.r , /!'MY ‘ Somo f‘pu,\\)
a(\%é wees " diamefer . 4rc 7N>A&fn f,kk(fﬂ ;/L) _

180

190

C(‘f}/S'\ld’\C, J)i{e "\G('{C(‘(‘b\ 1’)(‘&*—“"-\((0[\) I—/‘~/) Moé I-x('l(,\!.:u‘”('(/

T 1T l T 1T 1 | T T | L I LN N ! | R AL ] 1T T T I LR AL l LI L l | L ‘

Aot\s-‘_r‘xfl‘l( //My P Coﬁ)f / /utyfv, Mircdrae;“; ; '-(%

4;“6*4\( ;'my{-s»’{/\ pom(/l (S"’\J Y/Z)QN(‘

200




4

WELL NAME: TRN-1 PAGE 3 of}f
IOCATION: TARGET ROAD NORTH TOTAL DEPTH: 7
PROJECT: SWHC CASING DEPTH: GROUND ELEVATION:
DRILIING METHOD: AIR/MUD ROTARY HOLE DIAMETERS: TOP OF CASING:
DRILLING CONTRACTOR: USGS REMARKS:
DATE DRILLED: LOGGED BY: JOE FRITTS
DATE COMPLETED: REVIEWED BY: JOHN McCORD
consmenon | pmowoey LITHOLOGIC DESCRIPTION AND REMARKS
266 x
| 210
- o 2 Q_(T \L’N 7((J>(t_L(A ,\Tk /{007/) COQ/}A*}/ (d:
B (% ( Lr\ ul- 20 e (+ u[t’ U({Tacls v p /(-(./ /(('m..tf\
: SA-’ ‘7!\*}/&[& ‘ON\(/J (fR (/) {A&e €b(’cc=y_
— 220 -
220 ot Silhy clogebee Q‘“‘V"ﬁ red (17 RYfe) <oppelps <<Wy
: - [“S\((:e dve +0 ”ja\ Wl‘cwoau_v MO& (n e te
i S z\L Cz @;@ cen\sff/ I ome r.«u i) (CL e C"y«swx
L N s
_240 . 3,/0 j{les qﬂ»(& @&8/3/ \}ﬁé ﬁrecyg
- S s s %f\a/ ayian red (4OR / ke l/y Micoredvr
: o wcéem‘: dwaled , (a(O, cemd | Ceppiry lestoe
| 250 )
260 “" "
i . .
[ 270 T
: ke s -
| 280 ..
I LT
:. 290 £ -
i i ¢ ©
300




A

WELL NAME: TRN-1 PAGE 4 olg
LOCATION: TARGET ROAD NORTH TOTAL DEPTH:
PROJECT: SWHC CASING DEPTH: GROUND ELEVATION:
DRILLING METHOD: AIR/MUD ROTARY HOLE DIAMETERS: TOP OF CASING:
DRILLING CONTRACTOR: USGS REMARKS:
DATE DRILLED: LOGGED BY: JOE FRITTS
DATE COMPLETED: REVIEWED BY: JOHN McCORD
consmuemon | umpocy LITHOLOGIC DESCRIPTION AND REMARKS
__ 306 c;.“..‘e S’f('}}l&'\c/ 7/—47(\:~L\ f'?Q( GC’R ’7//() A(}&(Y M('C&roowf, '
i ¢ v '{'M“p?o{ e Cci "y {«u {4’/‘/ €l ¢ et j r"l(:\o_,\ Cv?‘*@%"’zﬁ
i - A d. S 7 R ’
310 L c AAELA k{(‘.cq M k '!’\4\4/\“- ~ :>N "/A ’ el « M.:/
n Wt S We (ﬁl’\s lVQle . .4»[1-0 SO e - 2
L ;. oo &({‘ela-’{:t e, y : R4 {\\\7&0‘} wer HNC
i :.‘. /(}JN'(‘ bilaie b g[&y (\rﬂ ?/}) (,L(?Qj.ehckie &Méc\,\){‘ o/.\
| 320 - ‘(quaJQ\
i oy )?/\ fs) L
130 feoo
B F o
IEYT N »
- ' .o ,_.: SQ«IS"OMI ‘7rd-)(2\“a e (‘l ((0 /Q '7/7.) A(fkly Mica re@djj
i N '_'. r[:l:\ +o U@‘y F‘;\Q So~d S‘u.érau:« A?J, @/‘/0/:/
" aeo = “' Cd.(<c: / Ce- ( Oy e u«r\.,\_?\‘ ) G o/ ‘!o ~ 0 (\I Q_}q}g(\;y
u 1 e (( MQ\UFGJ‘@ A . D_m'(le/ pe G{‘Fs* w:ﬂ(e/‘.
o .' . S:l*&*ml 5(\)\7\\((& 'C’Q& Qa@@/z_) Atdkﬂ?( )M((Qa(Oe,u\,
| 360 . ‘”gid*/ /U-S‘(a, CAC@ <C"“*/ MO {eeﬂ(f’ f o we[}
: PR hig WM/Q\Q A/ “ .:"\‘f C‘i(c“"é. @ (OAJ P‘QC‘7/WFJ
:__ 370 - o
:. 380 Lid i :
: ;c':({ Sm((?’d’\(', 7fa h"\ NQ‘@R %>'A¥fk(¥ MECO‘(‘?OU.J'
i T e (~E ‘\La ERIN iap S‘mé/ fw&rom({@ ‘ - |
B ~ ( de Le / /C“?g—‘vﬁ’-[f(%
| 390 . _5._w0( fn Q Upha A/ (o (O, ce ":\.&r/é,\/'
= ¢ - . . .S O
: -: - w‘-L——g‘%—Jf—A ;Wooi‘[y jf&o‘eé » w“:{( ’
- < |




WELL NAME: TRN-1

/
PAGE 5 oﬁ

IOCATION: TARGET ROAD NORTH  TOTAL DEPTH:

PROJECT: SWHC CASING DEPTH: GROUND ELEVATION:
DRILLING METHOD: AIR/MUD ROTARY HOLE DIAMETERS: TOP OF CASING:
DRILLING CONTRACTOR: USGS REMARKS:

DATE DRILLED:

IOGGED BY: JOE FRITTS

DATE COMPLETED:

REVIEWED BY: JOHN McCORD

WELL

<

»

CONSTRUCTION | LITHOLOGY

LITHOLOGIC DESCRIPTION AND REMARKS

410 UL

420

430

ch\d)y st idv& 07\5(/\ I‘“<\ ( i0 R 7/2) P o /* kg/ Mtca(e@us
F\—\Q gm(\ ({ Sofl"“i/ ov!( rd“( “[, J‘u{FOM'Je/(
) el T

Ce: 0} (C’V-&\v\.& e n " / C;K’LQ.O\S G +gL(‘L ‘J‘( dl\,
s e e Tt /C'j)/fs**‘”‘\y (= E ”t

WQ( \K’\E“W@{b(‘{ h‘{l‘& Idrf"cs P ML(O\{WLJM
e Vb Ll gt=y (<5 3/1)

440

. Sod‘sfmv\ s(‘& is ”“\ (10[‘ u/'— Mzcueeus R'\e {oo ven

F["-‘- So’x(\ ML( sa&'(ﬁ‘t& ﬂ”” Y °d(\10£ uze \ ;"d J‘cL(Q <( /

(""'ﬁ‘\a/"é/ CJKL‘EA“"‘. C&\CL({. (A ({w} Ny Ff-n “C\-M‘es

450

460

470

. S,_AS().’lde\(ql +c jv& £z ende

..5:(\(5\(W 7r—tyu(/\ 1‘04 ((0(‘3 V/L) ,\J\"eré J,lb\ uJL S )lm

es dkOw Mo Q’A-‘O(/ Mcacos<e ¢

I"\c‘ ez—)x-e {
Uu&(( l’\dd‘ﬂ-—{‘e ((

Llmestene Mod' (o IISM ey (A)'é) VOy Lifile re‘*wr* , lmrr(/

480

490 .

lllT‘llll‘llllllllfllllllrllll]]ll]rllllllllllllT

5Q0 €=

| oder

\Ls“'”\c 7\’4yu— “Qé </0,€ 7/1) M@({G"c&(f Micorpoy p
?a WMday Mive - CHMN!J L vu.r'l*e.kQ g

Froyand




A
s

WELL NAME: TRN-1 PAGE '~ of 5
LOCATION: TARGET ROAD NORTH TOTAL DEPTH:
PROJECT: SWHC CASING DEPTH: GROUND ELEVATION:
DRILLING METHOD: AIR/MUD ROTARY HOLE DIAMETERS: TOP OF CASING:
DRILLING CONTRACTOR: USGS REMARKS:
DATE DRILLED: _ LOGGED BY: JOE FRITTS
DATE COMPLETED: REVIEWED BY: JOHN McCORD
WELL

CONSTRUCTION | LITHOLOGY LITHOLOGIC DESCRIPTION AND REMARKS
- T v IstlsYore jmyzs& d (2R §f2) highl, micacosos reldfe
- LT e arf [estee . elensive Loy c,u‘td;m’ )
: l ¢ . 'fK&_le*«StQ&( ‘ {'dc-\{\.t't (& W /\C\ Cu{cnl@ (@f ?y:-uu« LAAY( . 0-\(..{
___.(10 ".,. s [CCCC—GJ\S[((OSC 16’:9\{‘\.5’!&- Al ar~eapc alo~ F/GC{(}.@J’
B e 1wy , .
i L(IL\.JT ‘ é[ou‘gL\ 7/’0\)/ (fl,? —77//) AOQ{‘E"‘LTCQ--
5 ‘Ld' U< T AVEN fe '
; 120
:_ 130 |
__. 140
—_ 150
:.. 160
—_ 170
:_. 180
:_ 190
i




[ S U e N S I e e

[¢]
(N

MS-1132
MS-1132
MS-1132
MS-1132
MS-1147
MS-1147
MS-1148
MS-1306
MS-0184
MS-1309
MS-9018
MS-0899
MS-0619
MS-0100

DISTRIBUTION LIST

Sue Collins, 7584

Walt Foutz, 7584

Joe Fritts, 7584

Dorothy Stermer, 7584

Chris Aas, 7582

Fran Nimick, 7582

Dick Fate, 7585

Franz Lauffer, 7574

John-Olav Johnsen, DOE/KAO
Environmental Operations Record Center, 7512
Central Technical Files, 8523-2
Technical Library, 4414

Print Media, 12615

Document Processing, 7613-2
For DOE/OSTI




0}
- 95 [DEN. L e
TRN l {0PS) i 0 &
0 4 g . "
I (@] e}
CALIPER GAIHA NEUTRON L5 OEN P = L
L LITHOLOGIC DESCRIPTIONS 5001
RN T __,,___ " %'jg:‘\gﬂﬁgg{l v pale brow, fine- to nediargrained sond, paorly
e bbb L {80 ORI GO sbongulr Tiestone pebles, sod purly sorted
) oyl qurtz, Feldyer, hinestone conposttion (6H)
N BEREER N g8,
R e et S e S e e F B e e IR | o

T W TGELLT) pole brom ¥

g 0| | pebbles, calidre wtervl 5

orly sorted, subrounded, Finestone
ft (&l

G5 G (S Light yeflowish brow fine pebbles, well sorted
-\ anguler, pebbles |iteste, qurtz ()

. Jp--d L T O LN brom, Oruarl sorted, subonguler, pebbles Fine-
{ > N - | goned ol Tiestone (51
1 {] : )
T T T T Y T “7:1'_"}”_"_“- 1] S0 brom, poorly sorted, subrouded o shonguler, ainer isestone
U I N N L fl b b ] pedbles (S
- - i S
: £ el SR SHIY poorly sorted, subongular to subrounded, sinor finestang
Lol o 1 pebbles {5

1 CLAYSTONE:  pale reddish brow, noderately indurated non Fissile,
_“J____ N moderately froctured 45 deg. fron horiz , shickensided, mcaceous
Zm) -
T B o o CLAYSICHE:  groyish red, coppery luster, 5111y, noderately snduroted
I Y 4- - oon Fisstle, “calerte cenent] mcoceous
T B o SITSTOE: gpayish red coppery Tuster, moderately indurated
b ——] 750 nodergtely f%)f’ured, chlc:egcgment, highlymrcucgms, soderote
- B ] higturbation
- B B —
— Ll




