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SOIL ENGINEERING & GEOLOGIC INVESTIGATIONS
JIM BRIDGER POWER PLANT
NEAR ROCK SPRINGS, WYOMING

SCOPE
This report presents results of subsurface investigations at

the site of the proposed Jim Bridger Power Plant to be located in

Section 3, Tounship 20 North, Range 101 West in Sweetwater County,

about 31 miles northeast of Rock Springs, Wyoming. The study was

made to assist in determination of the best types and depths of

foundations for the various structures and design criteria for them.l
Data gathered during the field and laboratory investigations

are summarized on Figures 1 through 16 and in Appendices A through

J in Volumes II and III. Our opinions, based on the results of

our investigations, our understanding of project requirements, and

our experience in the area are briefly summarized belou.

SUMMARY OF CONCLUSIONS

(1) UWe believe the major pouwer plant facilities should be founded
with spread footings or mat foundations on the sandstone
bedrock.

(2) Light power plant structures, such as the warehouse, should be
founded with spread footings on the structural fill, compacted
to high density.

(3) Coal handling structures should be founded on the claystone

bedrock with spread footings or drilled piers, designed to
resist upward forces generated by the suelling claystone.
L]
(4) Ground water must be considered in design and construction of
some of the deeper, coal handling structures.
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(5) Conveyors can be founded with spread footings on the sandstone,
structural fill, the claystone and the natural soils, or with
piers drilled into the bedrock.

(6) The Induced draft fans deserve special consideration in design
and further field investigations because of potential vibration
problems. '

PROPOSED CONSTRUCTION )

As currently planned, the Jim Bridger Power Plant will ulti-

mately have five units, of which three 500-megawatt units will be

completed between 1974 and 1979. The pouer units will be high-
pressure steam turbine gengrators. They will consume approximately i
250 tons per hour of coal and 5 cfs of water per unit. The coal
will be transported to the plant from a mine 3% miles to the north-
east in 120-ton coal trucks. UWater will be conveyed to the plant
in a 36-inch pipeline from the toun of Green River approximately
42 miles southwest of the site and stored in a reservoir near the
site. Three 345-KV transmission lines will be constructed from a
switchyard west of the power plant building, 250 miles west to
Pocatello and American Falls, Idaho. A 230-KV line will provide
construction power to the site, and a neu heavy-duty road and a
railroad spur will be constructed to the site from Point of Rocks
approximately five miles south of the site.

The proposed construction will include the power plant and

coal handling facilities. The pouwér plant facilities will include

the turbine generator building which will house the turbine
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generators, coal silos, coal mills, boilers, fans and other equip-
ment; precipitators; induced draft fans; chimneys; transformers;
cooling towers with cunnecting piping; and ash ponds which had not
been located at the time of our dnvestigations and are not dis-
cussed in this report., Coal handling facilities will include a
coal truck dump, primary and secondary crushers, reclaim hopper-
feeder, live and dead coal storage facilities and connecting con-
veyors. [Miscellaneous facjlities will include an office building;
warehouse; an o0il storage tank; and plant area roads. There will
also be a substation, a water storage reservoir, roads and railroad
beyond the site, a water pipeline to the site and transmission lines
all beyond the scope of our investigations.
SITE CONDITIONS

The ground surface at the site is generally undulating and
slopes down to the northeast from a northuest-southeast trending
ridge near the western side of the site, dropping about 100 feet
to the wide, flat alluvial plain of Deadman Wash uhich occupies
the easterly portion of the site. There are sandstone bedrock
exposures on the flanks of the ridge which is generally overlain
by a thin mantle of dune sand. Vegetation consists primarily of
sage and wild grgss. The site is vacant and is used for winter

sheep pasture.
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DESCRIPTION OF INVESTIGATIONS

A reconnaissance of several sites then under consideration was
made on April 3, 1970 by the undersigned, in company Qith your
Messrs. Fletcher and Content and Mr. Condit of Idaho Power Company,
at which time the logs and cores of test holes drilled by others
in November and December 1969 and March of 1970 were revieuwed.
Waxed core samples from these test holes previously selected by
your personnel, were sent to us for testing. Part of the results
of these tests, assigned by your personnel, were submitted with
our report of the site reconnaissance dated April 14, 1970 and
the remainder by letter dated April 16, 1970,

Subsequently, we supervised the drilling of 66 test holes and
the excavation of 9 test pits at the selected site between May 5
and August 4, 1970. The location of the structures was shifted
about 600 feet to the north subsequent to our preliminary report
dated May 31, 1970, and thence was' shifted to the location shouwn
on Figure 1 in the latter part of June 1970 in order to minimize
potential problems associated with the Lewis Shale Formation. Rigs
provided by the Boyles Bros. Drilling Company completed 24 NX
core holes, 6 continuous Pitcher sample holes, 16 alternating
Pitcher sample and drive sample holes, and 20 air rotary drive
sample holes on July 28, 1970. Nine test pits were excavated with

a rubber tired Michigan 180 Loader dozer and a D-8-H Caterpillar
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tractor with a hydraulic dozer blade and a hydraulic, single-tooth
ripper. Pit excavation rates uwere recorded, the pits were logged,
in-place density tests uer; taken in the pits, and hand-cut, un-
disturbed samples were taken. The locations of test holes and test
pits are shouwn on Figure 1, summary logs on Figures 7 through 12,
detailed logs in Appendix K, and core logs in Appendix L,
Laboratory testing was performed on representative drive sam-
ples, waxed core and Pitcher samples of the overburden soil, clay-
stone from the Lewis Shale formation and the Almond sandstone.
The testing included moisture content, unit weight, gradation,
Atterberg limits, compaction, swell-consolidation, unconfined com-
pression, triaxial shear, specific gravity, and shear modulus tests.
In addition, petrographic studies were made by Mr. V. E. WUolkodoff,
Consulting Petrographer, on samples of the Lewis Shale and the
Almond sandstone which included X-ray diffraction, differential
thermal analysis and thin-section analysis. The test results are
presented in Appendices A through 3J.
GEOLOGY
The plant is located on the eastern flank of the "Rock Springs
Uplift" near the contact between the Lewis Shale and the underlying
Almond sandstone, the upper member of the Mesa Verde Formation.
AR study of the outcrops, the test pits, cores from the test holes,

and the contact of the sandstone and shale found in the test holes
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s
indicate that these Cretaceous-age beds dip gently doun to the
northeast on a 5%° slope undulating from about 0° to 10°. Bedrock
is mantled by soils across almost the entire plant site. Sandstone
of the Almond formation crops out only in short sectors of the
ridge along the uwestern boundary of the site. These relationships
are shown on Figure 4, .

The soils across the western half of the site are mainly silty
sands derived as slopewash and residual debris from the A lmond
sandstone. Locally these are thinly capped by, and inter-lensed
with wind-deposited sands. These soils grade eastward, across the
sector of the plant underlain by the Lewis Shale, to inter-lensed
silts, sands and clays. Surficial sand dunes are better developed
in this sector of the plant site.

The western edge of the alluvial plain of Deadman Wash en-
croaches across the eastern end of the plant site in a narrow, ir-
regular shaped band., Deadman Creek, in past geologic history, has
eroded its bed to a depth of 75 feet or more belou the present
level of the Wash, and then has regraded the valley to its present
floor level with lenticular-bedded* sands, silts, and clays.

R geologic map of the site prepared from visible rock outcrops,
test holes and test pits is shoun on Figure 2. A geologic profile
along the centerline of the coal handling conveyor, is shown on

Figure 3. These and other data were combined to prepare the

geologic isometric sketch shown in Figure 4 to show the relative
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position of the formations and the power plant structures. The
formations are discussed in more detail under "Subsoils" belouw,
SUBSOILS

Overburden

The dune sands and silts (SM to ML by the Unified Classifica-
tion System) in the vicinity of the turbine-generator building to
the west are generally of lou density, 103%* pcf. Locally, they
are calcareously cemented to form a hard "caliche-like" layea ex-
hibiting high, but misleading, blow counts of over 50 blous for
12 inch penetration. The silts (ML) here are porous and tend to
settle on wetting under low to moderate footing pressures. These
soils will carry relatively high loads if they are not uwetted, con-
solidation of 1% or less under loads up to 8 ksf, but settle mark-
edly upon uetting even under lou loads, 3% at 1 ksf and 13% at 5
kef. To the east the silts (ML) are also of louw density (94 to 100
pcf) and will settle on wetting even under lou loads. Most of the
overburden soils are non-plastic with some clays (CL) exhibiting
low plasticity, PI less than 10. °

The alluvial soils at the easterly edge of the site, belouw
the low density surface silt, are denser (103 to 109 pcf) and are
predominately sands (SM & SC) containing interlayered silts (ML)

and clays (CL) and a few thin layers of fine coal dust. This ma-

terial is generally medium dense with standard penetration blou
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counts in excess of 20 blous per foot, consolidation of the order
of 3% at 5 ksf, and triaxial shear deviator stresses of 12 and 20
ksf at confining pressures of 2 and § ksf, respectively. These
alluvial soils are, in our opinion, capable of supporting moderate
footing pressures with normally tolerable settlements.

Almond Sandstone

The thin overburden in the western part of the site is under-
lain by the Almond Sandstone, as is the Leuwis Shale in the eastern
part of the site. The sandstone generally has a hard cap layer 3%
feet thick. UWhere the cap is exposed,it is generally highly frac-
tured and frequently underlain by highly altered, very weakly
cemented, thin-bedded, somewhat porous sandstone. This very uweakly
cemented zone is up to 10 feet in thickness and contains some hard-
er layers. It is underlain by variably, but generally moderately
cemented, hard sandstone which contains layers of weakly cemenfed
and strongly cemented sandstone and pockets and lenses of very
weakly cemented to uncemented sandstone, as well as occasional
layers of very hard, limy,.FossiliFerous sandstone and claystone.
Photographs showing the relationship of the "cap" rock to the over—
lying Lewis Shale and underlying sandstone, as well as the upper
thinly bedded and deeper, more massive sandstone are shown on Fig.
17,

We have utilized the following definitions to describe the
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degree of cementation of the sandstone throughout this investiga-
tion:

Strongly Cemented - particles firmly held in bond by a cement-

ing agent, impossible to break by hand.

Moderately Cemented - particles moderately held in bond by

cementing agent and sample can be crushed or broken by hand
with some difficulty.

Weakly Cemented - particles are weakly bonded together by a

cementing agent and sample can be crushed or broken by fingers
with very little difficulty.

Uncemented - no cementing agent present in sample.

Classification tests show that when broken doun to their con-
stituent grains, the sandstone is non-plastic, fine sand, generally
contains between 10 and 20% —#260 sizes and classifies as a silty
sand (SM). The sandstone is composed of about 80% quartz particles,
1 to 2% kaolinite or halloysite clay, up to 10% dolomite, as well
as small quantities of other minerals. The cementing mechanism is
absent in some of the sanJ;tone. The cementation is that of point-
to-point contact of quartz particles in some of the sandstone and
is chalcedony in other sandstones. The laboratory dry densities of
the sandstones range from 92 to 140, averaging 109 pcf as summarized

in Table III. Field densities taken in the test pits range from

95 to 138 pcf, averaging 108 pcf, and are reported on Table Iv.
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These tests represent a total of approximately 160 tests performed
in the laboratory and field, of which 9 tests were below 100 pcf
and 3 were above 130 pcf.

We have performed many penetration recistance tests on the
sandstone in the drill holes, as well as consolidation, unconfined
and triaxial compression tests, in-the laboratory. UWe believe the
blow counts from the standard penetration tests are an important
indicator of the in-situ behavior of the sandstone if taken in suf-
ficient number to enable statistical analysis. UWe have performed
270 penetration tests in the sandstone in the plant area. The
blow counts ranged from 10/12 inches to 50/0 inches with an average
of 50/2 inches. Of the total, 75% were in excess of 100 blous per
foot and less than 5% were below 30 blous per foot, and these were
at shallow depth in the sandstone.

Laboratory tests show consplidation averaging about 1i% at
10 ksf, about 2% at 25 ksf, and up to 5% at 80 ksf. The tests in-
dicated the effect of wetting was negligible. Compression tests,
both unconfined and triaxial, shouw high strengths. A summary of

representative compression test results are tabulated belou.
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CONFINING NUMBER COMPRESSIVE STRENGTH (KSF)

PRESSURE OF (DEVIATOR STRESS)
(KSF) TESTS MINIMUM MAXIMUM AVERAGE
0 40 0.9 78 34
0.7 4 9.0 - 63 33
1.4 5 T 98 37
2.9 5 5.9 67 48
4.3 4 7.6 128 80
5.8 6 4.9 138 62

Seventy-five percent of the unconfined compression tests in-
dicated breaking strengths in excess of 18 ksf. Most (6 of 9) of
those belouw 18 ksf uere very weakly cemented sandstones which were
difficult to sample and test and were belou 3 ksf strength. Seventy-
five percent of the triaxial shear tests indicated deviator stresses
above 15 ksf,

Core and Pitcher sample recovery was generally very good, but
there were zones where no samples were recovered. Such zones could
reflect weaker phases of the sandstone; however, very little dif-
ference was noted in the standard penetration test blouw counts of
the in-situ material in the lou recovery areas, as compared to

the high recovery areas. UWe do not feel that the lack of recovery
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is indicative of material substantially weaker than those sampled
and tested.

We believe, based on the results of field and laboratory tests,
as well as observation of the samples and materials exposed in the
test pits, that footings on the sandstone should be designed for
maximum soil pressures of 10 to 15 ksf. UWe believe these values
are conservative and reflect the possible existence of pockets or
lenses of very veakly cemented sandstone within the loaded depth
beneath the foundation. UWe suggest the use of the higher value for
small footings, and the louer value for large footings, to reduce
differential settlements, as shoun.on Figure 15. UWe estimate that
the total settlement experienced by the footings, designed in ac-
cordance with this criteria will be of the order of 3/4 inch,
Settlement due to the deadload should occur essentially concurrent
with construction and that due to live load on first application
of that load.

Tests were performed in the laboratory to provide preliminary
data on the shear modulus of the sandstone for consideration of the
effects of vibratory loads. The results, discussed below under
"Induced Draft Fans", and in Appendix G, showed moderately high,
but highly variable shear moduli, indicating the desirability of
field investigations to provide data for dynamic design of the in-

duced draft fan foundations.
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Lewis Shale

The overburden in the eastern part of the site is up to 78
feet thick and is underlain by claystone of the Lewis Shale Forma-
tion. The upper stratum of the claystone, up to 50 feet thick,
ranges erratically from firm to hard and contains many fractures
filled with clay and selenite, a water-soluble form of gypsum (cal-
cium sulfate). Photographs illustrating the undulating beds, the
blocky fractured condition of the shale and clay seams, are shown
on Figure 18. The deeper claystone is generally hard to very hard,
thicker bedded, sometimes limy, ané no evidence of gypsum filled
fractures was found.

The total thickness of gypsum in the upper part of the Lewis
Shale, based on a study of drive samples, cores and test pits is
estimated to be as much as 2 inches in 50 feet. A continuous flou
of water through this horizon of the claystone could cause settle-
ment due to resolution of the gypsum. Such settlement would be
more likely in situations where excavations for structures have
increased the access of water to the formations,

The claystone is composed of and alters to a silty clay,
primarily minus #200 sizes. It has plasticity ranging from a PI
17 to 50. Petrographic studies shou that the predominate minerals,
in order of decreasing abundance are muscovite, sericite, quartz,

montmorillonite, feldspar and kaolinite. The predominating clay
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mineral is montmorillonite, and the predominating cation is sodium
NaQU, both indicative of a material that will slake when exposed
to the air and swell uhen uwetted. Laboratory tests of the upper
firm to hard claystone indicate swell of 1% to 8% under a 1 ksf
load, and 0.2% under a load of 10 ksf when wetted. Samples of the
deeper very hard claystone swelled up to 2% under a load of 20 ksf.

The upper medium hard claystone is moderately compressible
with laboratory test consolidation of 0% to 6% under a load of 1
ksf, 1% to 9% at 4 ksf, and 2% to 12% at 10 ksf. The deeper clay-
stones are denser, less fractured and less compressible with
laboratory consolidation ranging from 0% for the siltier phases to
5% for the clayier phases under a load of 50 ksf,

Unconfined and triaxial compression tests show a wide range of
strength for the upper claystone. The strengths of the deeper,
very hard claystone are greater and more uniform. Representative
compressive strengths are tabulated belou:

UPPER FIRM TO HARD CLAYSTONE

CONFINING NUMBER COMPRESSIVE STRENGTH - KSF
PRESSURE OF (DEVIATOR STRESS)
(KSF) TESTS MINIMUM MAXIMUM AVERAGE
0 12 0.9 57 13
4.3 4 7.6 21 12
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VERY HARD CLAYSTONE

CONFINING NUMBER COMPRESSIVE STRENGTH - KSF
PRESSURE OF (DEVIATOR STRESS)
(KSF) TESTS MINIMUM MAXIMUM AVERAGE
0 2 3.8 23 13
T2 4 21 68 29

The density of the firm to hard claystone ranged from 95 to

128 pcf, averaging 111 pcf with only 4 tests being below 105 pcf,

and the moisture contents ranged from 6% to 24%, averaging 16%.

The density of the very hard claystone, excluding the siltstone

phase, ranged from 107 to 132 pcf, averaging 123 pcf, and the

moisture content ranged from 10% to 19%, and averaged 13%.

Over 100 penetration resistance tests were taken during drill-

ing in the firm to hard gypsiferous claystone stratum, O0Of these,

3 were less than 30 blous per foot and 28 were less than 50 blouw

per foot,

The mean value for the louwer 25% was approximately 35

blous per foot. Sixty penetration. resistance tests were performed
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in the very hard claystone. Of these, all were above 100 blous
per foot and the average blow count was about 200 blous per foot.
The mean blou count for the lower 25% uas approximately 150 blous
per foot,

Our experience indicates that laboratory tests generally
lead to unrealistically low design values for foundations on clay-
shale materials and that gore realistic, performance proven cri-
teria can be established utilizing standard penetration blou count
data. UWe believe that the upper claystone is capable of support-
ing moderately high loads, of the order of 10 ksf, and the deeper,
very hard claystone high loads, of the order of 50 ksf with
normally tolerable settlements. These values are based on the
standard penetration blow count data, as well as the data from
laboratory tests with greater weight given to the blouw count data,
in view of our experience, discussed above. High minimum dead
loads will also be desirable because of the swell potential of
the claystone. Detailed design criteria are given below for

individual structures.

Ground Water

.

Free water level measurements were made periodically in the
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test holes, facilitated by installatior of slotted plastic pipe in
the test holes. Many of these plastic pipes were left in the test
hoies so additional water level measurements can be made. Measured
free water levels are shown on the summary logs of the test holes,
Figures 5 through 10.

Free water was found 33 to 65 feet below the proposed plant
grade in the westerly, pouer plant-cooling tower portion of the
site, and 22 to 88 feet bedou finished grade along the coal handling|}
conveyor in the eastern part of the site, and at depth 18 to 50
feet beneath the dead coal storage area. Ue do not believe that
ground water will present a problem with respect to the proposed
construction with the exception of the deeper structures in the
coal handling area. Dewatering and design for uplift or instal-
lation 0% subsurface drainage systems may be required for some of
the coal handling structures, depending on the finally selected
structure locations and bottom elevations.

We found no data on the fluctuation of ground water levels,
This should be checked. In our opinion, a rise in water level of
at least 5 feet above the levels measured in our test holes should
be assumed during uwetter years or wetter seasons, unless reliable
data is found. '

Casagrande-type piezometers were installed near the bottom of

Holes JB-6, JB-28, and JB-39. These uwere installed to explore the

WOODWARD - CLYDE & ASSOCIATES




=18

possibility that artesian pressures were present in the sandstone
at depth, particularly uwhere the sandstone is overlain by the Lewis
Shale. The water level rose about 4 feet in Hole JB-28 and 14 feet
in Hole JB-6 after installation of the piezometers, indicating the
possibility of a slight artesian pressure. You may wish to con-
sider converting some of these into permanent piezometers to pro-
vide data on water levels in the future.
FOUNDATIONS
General

As currently planned, the pouwer plant facilities will be lo-
cated in the uwesterly part of the éite, as shown on Figure 1, where
the Almond sandstone is ouerlaié by a thin mantle of overburden
soils, as shown on the geologic profile on Figure 3. The coal
handling facilities are located in the easterly part of the site
where the overburden soils are underlain by the Lewis Shale (clay-
stone) and thence by the Almond sandstone. Site grading will createf
a three-level plant area, stepping doun to the east with most of the
upper level in excavation, the easterly part of the upper level and
the intermediate level created by compacted, structural fill, and
the louwer level probably mostly in excavation. Sandstone bedrock
will be exposed in the excavated portion of the upper level. Over-
burden soils and claystone will be removed and the structural fill
placed directly on the sandstone in the easterly part of the upper

level and in the intermediate level. Claystone will be exposed
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only in the western part of the lower level. Overburden soils will
be exposed in the eastern portien of the lower level.

Power plant facility foundations will generally involve the
sandstone bedrock and structural fill with only the chimneys, ware-
house and fuel o0il storage tank close to the sandstone-claystone
contact. The coal handling facility foundations will be influenced
by overburden soils and the claystone bedrock.

We have considered several types of foundations for the various
facilities, as discussed in detail below. CGenerally, uwe believe
the best type foundations for pouver plant facilities will be spread
footings or mat foundations, placed on the sandstone bedrock where
heavy loads or movement-sensitive facilities are involved, and
placed on compacted structural fill uhere loads are light and the
facilities less sensitive to foundation movement., 1I.D. fan foun-
dations and, possibly, the coal mill foundations, deserve sgecial
consideration because of vibrations. The best type foundation for
the coal handling facilities will be high-pressure spread foot-
ings placed on the claystone or piers drilled into the claystone,
designed in both cases to concentrete foundation loads to resist
the upward forces that will be generated if the claystone becomes
vetted.

Power Plant Facilities

Turbine-Generator Building. The steel frame, metal-clad,

WOODWARD - CLYDE & ASSOCIATES




0=
turbine-generator building will enclose the turbine generator,
overhead heaters, coal silos, coal mills, boilers and forced draft
fans. The building columns will support much of the equipment and
equipment connections vital to the operation of the pouer unit.
There will be a 75-ton crane supported by building columns over
the turbine-generator for installation and maintenance of this
unit. Each unit of the building will be 110 to 2720 feet wide by
300 feet long and the heights will range from 100 feet high on the
west to 250 feet high on the east. Building column loads will
range up to B850 kips plus lou seismic and wind loadings in the ues-
tern part of the building. Loads of up to 1,660 kips plus much
higher seismic loads(1l,115 kips vertical)and wind loadings, (300
kips horizontal and 800 kips uplift)will occur in the eastern end
of the building. The column-supported boilers in the east end of
the building will involve maximum column loads of 3,800 kips plus
300 kips seismic load. These are the most heavily loaded columns
in the building.

Sandstone bedrock will be exposed at grade over most of the
building, but the eastern end will be overlain by up to 12+ feet of
compacted structural fill.

We believe the best type foundation for this building gnd
interior equipment, exclusive of the turbine-generator, coal silos
and coal mills, and the forced draft fans will be spread footings

placed on the sandstone bedrock below frost depth. Footings are
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normally placed about 3% feet below finished grade for frost
protection in this area. Footings should be placed below the
thin (3% feet) upper, highly fractured sandstone cap which may be
found in excavations in the easterly part of the building and below
the underlying, highly altered, thin-bedded, weakly cemented sand-
stone which will be found under the highly fractured layer in some
parts of the area. The moderately cemented sandstone found beneath
these materials is generally hard and will support relatively high
footing pressures. Our test holes and test pits indicate that
pockets or lenses of uncemented sandstone may be found in the
footing excavations. UWhere such pockets are found, based on in-
spection of the completed ;xcauations by a competent soil special-
ist, they should be removed and replaced with lean concrete or
footings placed beneath them.

Footings placed on the sandstone should be designed for maxi-
mum, total soil pressures (dead load and livye load) of 10,000 to
15,000 psf, controlled by the ueakly_cemented sandstone, with the
design pressure varied with the column load, and footing size,
determined in accordance with criteria given on Figure 15, to
minimize differential settlement. UWhere several heavy columns are
located close together, a reduced value should be assumed based on
combining the several footings involved.

We estimate that the maximum settlement experienced by foot-

ings designed in accordance with this criteria will be of the
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order of 3/4 inch. Settlement due to dead load will occur es-
sentially concurrent with construction and that dus to live load
upon the first application of that load. The design pressures
should not be increased for wind or seismic loadings.,

Resistance to lateral loads will be mobilized by friction be-
twueen the footings and the underlying sandstone, as well as lateral
earth pressure against the footing and foundation wall. Ue suggest
a friction factor of 0.5 betueen the footing and the underlying
sandstone and a lateral resisting pressure of 150 pounds per cubic
foot equivalent fluid pressure, plds surcharge where applicable,
where structural fill or backfill compacted to 95% density (ASTM
D1557) is involved, or 200 pcf equivalent fluid pressure, plus
surcharge where applicable when foundations are poured "neat"
against the sandstone bedrock.

Resistance to uplift loads will be mobilized by the weight of
the foundation and the weight of the backfill soil above the footing
and within a 30° angle up and out from the outer top edge of the
footing. We suggest that backfill unit weight of 100 pcf be
utilized in computing resistance to uplift forces.

You have asked our opinion concerning the use of expanding rock
anchors or grouted-in reinforcing bars to resist the uplift loads,
Such anchors would be an excellent means of resisting uplift loads

if the sandstone were uniFdrmly, well cemented. UWe do not believe
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they are appropriate here becauss of the variable degree of cemen-
tation which ranges from weakly to well cemented.

Turbine-Generator. UWe understand the turbine-generators will

be located in the westerly part of the turbine-generator building
and will rest on 30 to 40 feet wide by 135 feet long, reinforced
concrete mats, that the pressure exerted on the underlying material
will be of the order of 3.7 ksf, and that vibrations will be neg-
ligible. UWe believe the mat should be placed on the sandstone bed-
rock below the caprock and highly ;ltered sandstone, and estimate
that post-construction settlement of the mat foundation will be
small, probably less than 1/2 inch.

Coal Silos and Mills. Each power unit will have 6 coal silos

23 feet in diameter and 65 feet high, each with a coal mill be-

neath it, supported by a 42 by 160-foot reinforced concrete mat

located in the central part of the turbine-generator building. The

silos will exert column loads of the order of 1,790 kips, plus 750

kips maximum seismic load, and the coal mills a load of 270 kips.

We understand the vibrations from these units will be negligible,

The mat will exert a pressure of 3 ksf on the underlying materials.
We believe the mat should be placed on the sandstone bedrock

below the caprock and underlying highly altered sandstone, if

found, and estimate that post-construction settlement will be small,

of the order of 1/2 inch, or less. Settlement due to dead load will
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occur essentially concurrent with construction and that due to live,

coal loads on the first filling of the silos.
[ ]

Forced Draft Fans. The forced draft fans will be located in

the easterly end of the turbine-generator building. Ue under-
stand the forced draft (F.D.) fans will be small units placed on
15 by 25-foot footings that will exert a maximum pressure of 0,3
ksf on the underlying materials and will not involve significant
vibrations.

Sandstone bedrock will be overlain by 5 to 12 feet of compac-
ted structural fill beneath this part of the building.

In our opinion, the F.D. fans can be founded on the sandstone
bedrock or considering the low load exerted on the underlying ma-
terials, placed on structural fill compacted to 95% density (ASTM
D1557). We estimate that settlement will be negligible if founded
on the sandstone and will not exceed 1/2 inch if placed on uni-
formly compacted structural fill.

Precipitators. As currently planned, the precipitators will

be located between the turbine-generator building and the chimneys
and will be column-supported. The precipitator type, size, and
actual loads were not available at this writing, but we understand
maximum anticipated column loads are of the order of 2,250 kips.
Sandstone bedrock in this area will be overlain by 7 to 15

feet of compacted structural fill.
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We believe the best type foundation involving the least risk

of foundation movement will be to found the precipitators with

.
spread footings on the sandstone bedrock, designed in accordance
with criteria given above for the turbine-generator building, par-
ticularly since the turbine-generator building on the uwest and the
chimneys on the east will also be founded on the sandstone.

An alternative that involves more risk of foundation movement,
but may be acceptable if these units are not movement-sensitive,
would be to found them with spread footings below frost depth on
the structural fill, Footings placed on structural fill construc-
ted of the granular materials from required excavation and éompac—
ted to 95% density (ASTM D1557) should be designed for a maximum
soil pressure of 5,000 psf,

We estimate that settlement of footings designed in accordance
with this criteria will experience,total settlement of the order
of 3/4 inch if founded on the sandstone, and 2 inches if founded
on the structural fill, uwith settlement due to dead load occurring
concurrent with construction and that due to live load on first

application of that load.

Induced Draft (I.D.) Fans. As currently planned, the I.D.

fans will be located between the precipitators and the chimneys.
The rotor will be on a horizontal shaft 14 feet above the ground

surface supported by a reinforced concrete column, will weigh
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approximately 70 kips and will rotate at frequencies of the order
of 590 to 710 rpm. The total weight of the fan assembly will be
about 170 kips and we wunderstand it will be placed on a 40 by 40-
foot, 6-foot thick, reinforced concrete mat that will exert a
maximum soil pressure of 1 kip per square foot on the underlying
material,

Structural fill 5 to 10 feet thick will overlie sandstone
bedrock in the area of the I.D. Fans,

Laboratory tests were performed using the "Hardin Device"
(equipment, procedures and results presented in Appendix G) to ob-
tain preliminary data on the shear moduli of the sandstone bedrock.
The results indicate moderately high but variable shear moduli and
do not, in our opinion, provide a firm basis for design,

This type structure often causes large dynamic responses from
three causes: (1) resonance or near resonance of machine foundation
system; (2) wave reflection frop hard layers under the foundation,
and less frequently (3) imbalance due to malfunctions of the ma-
chinery which is not considered.

In our opinion, the mat supporting the fans should be placed
on the sandstone bedrock ED minimize potential wave reflection pro-
blems. It may be possible to use smaller footings at depth and
provide equal or better damping. We believe Rayleigh wave tests

should be performed in the field on the structural fill and the
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sandstone bedrock after completion of site grading and determina-

tion of the type of equipment which will be used. Ue also suggest

monitoring the dynamic response of a concrete block constructed

at the site. The stress excursions inherent in these field tests

would be of the same magnitude as that of the preliminary labora-

tory tests performed far this study.

An effective dynamic design for the 1.0. fans should include

a study of the following items:

(1)

(2)

(3)

(4)

(5)

Both operating and beat frequencies should be considered
in all response calculations.

The acoustic impedence of the relatively hard sandstone
should be reviewed with respect to the overlying soil
to assess the reflection potential. The interface be-
tween cut and fill should be included in this study.

R check should be made to determine if the frequency of
the reflected vibratibns coincides with the operating
frequencies to enable a design change, if necessary, to
prevent destructive resonance.

Careful consideration should be given anticipated
dynamic loads. e

After adequate determinations of the areal dynamic soil
properties and dynamic loads are made, the dynamic

response of the machine-foundation soil system should be
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determined so that modifications can be made, if neces-
sary, to reduce excessive response.
(6) It is important that the foundation be made substantially
stiffer than the soil-structure-foundation system and
that the natural frequency of the structure be as far
from that of the soil-structure-foundation as practical,
As a guide to the stiffness requirement, we believe the
foundation slab alone should have adequate stiffness
transverse to the rotor shaft so that its natural fre-
gquency calculated in bending for free support conditions
is at least five times that of the maximum operating fre-
quency of the fan, |
Present indications are that the natural frequencies in the
translation modes will be closer than that of the rocking mode to
the fan's operating frequency. The damping associated with rocking
mode, houwever, will be mucﬁ lower than those with translation
modes. Based on our experience with similar facilities and our
familiarity with this project, we believe the rocking mode will
be more critical.

Chimneys. The chimneys will be about 550 fest high, located
300 feet east of the turbine-generator building, as shouwn on Figure

l. UWe understand that an 80-foot diameter mat foundation support-

ing a chimney would exert pressures on the underlying materials
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of the order of 7 ksf for dead load and 10 ksf for dead and wind
load.

Our test holes indicate that sandstone bedrock will be  be-
neath the chimneys.

The chimneys should, in our opinion, be founded with mat
foundations on the hard sandstone bedrock. The mat should be
placed below the upper, highly fractured "cap layer" of sandstone
and the underlying thin, highly al;ered, thin-bedded sandstone, if
these materials are found in the excavatiaon,

We estimate that maximum total settlement of a mat placed on
the hard sandstone, subjected to the loads given above, will be
of the order of 1 to 2 inches. Settlement due to dead load should
occur essentially concurrent with construction and that due to live
load on first application of that load. Differential settlement
should not exceed 1/3 of the total settlement.

Main Transformers. The main transformers will be located

west of the turbine-generator building and supported by mat foun-
dations that will exert a maximum pressure of 2 ksf on the under-
lying materials,

The mats should, in our opinion, be placed below frost depth
on the sandstone bedrock which will be exposed at plant grade here.
The sandstone is easily capable of supporting mats exerting these

low pressures and settlement should be negligible.
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0ffice Building. As currently planned, the one-story high,

steel frame, metal-clad, non-basement office building will be lo-
cated near the southuwest corner of the turbine-generator building,
as shown on Figure 1. Maximum column and wall loades were not
available at this writing, but we assume they will be light,
typical of this type and height construction., 1In our opinion, the
building should be founded with spread footings below frost depth
on the sandstone that will be exposed at plant grade in this area.
Footings should be designed for the maximum pressures given above

-

for the turbine-generator building. Foundation walls for continu-

ous footings should be well reinforced., LUe suggest a minimum amount

of steel equivalent to that for a simply supported span of 15 fest.

Warehouse. We understand the one-story high, steel frame,
metal-clad, non-basement warshouse will be located southeast of the
turbine-generator building, as shown on Figure 1,

Site grading here will involve removeal of the thin overburden
soils overlying the sandstone bedrock and placement of 15+ feet of
compacted structural fill to.achiave plant grade. In our opinion,
the warehouse should be founded.with spread footings balau frost
depth on structural fill compacted to 95% density (ASTN D1557).
Footings should be designed for a maximum soil pressure of 5,000
psf. Foundation walls for continuous footings should be well re-

inforced. UWe suggest a minimum amount of steel equal to that for

v
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a simply supported span of 15 feet:

We believe settlement of the fill itself will occur essential-
ly concurrent with construction, as will settlement of the footings
placed thereon because of the granular nature of the fill soils,
Post-construction settlement of the fill and the warehouse foun-
dations, designed in accordance with these criteria, should be

B
negligible unless the fill becomes wetted. The fill might settle
as much as 1% of it's thickness upon being wetted, but this should
not involve significant differential settlement.

Fuel 0il Storage Tank., A steel fuel oil storage tank will be

located southeast of the warehouse, as shown on Figure 1, and will
be 31 feet in diameter, about 20 feet high and will exert 1 ksf
maximum soil pressure on the underlying materials. As currently
planned, the tank will be placed on a 2-foot thick oil-sand fill,

Site grading at the tank site will involve removal of the thin
overburden soils and placement of 20+ feet of structural fill to
achieve plant grade.

In our opinion, structufal.Fill compacted to 95% density
(ASTM D1557) will easily support the planned storage tank. Ue es-
timate settlement of the tank with respect to the fill will be
small, of the order of 1/2 inch, and will occur essentially con-
current with filling of the tank.

L]

Cooling Towers. As currently planned, three cooling touwers
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approximately 50 feet by 400 feet in plan dimension will be con-
structed at the locations shouwn on Figure 1, on shallow concrete
basins with thin concrete mat bottoms. Basin depth will be of the
order of 5 feet over most of the length, sloping down to 17 foot
deep collection sumps at the west ends. We understand maximum
soil pressures exerted on thé materials beneath the mats are not
exﬁected to exceed about 1 ksf.

Our test holes indicate that sandstone bedrock is overlain by
a thin mantle of overburden soils in the cooling tower area., As
currently planned, the sandstone bedrock will be exposed by site
grading in most of the cogling tower area and 5 to 15 feet of
structural fill will be required, after removal of the thin over-
burden soils, to achieve plant grade at the extreme easterly end
of the cooling towers.

The cooling towers can be founded with a mat foundation on a
combination of the sandstons and structural fill, compacted to 95%
density (ASTM D1557). Settlement of the fill itself should occur
essentially concurrent with construction, as will settlement of
the basin because of the granular nature of the sandstone aﬁd the
fill soils. We estimate that "load induced" settlement will be

small, probably not exceeding 1 inch uhere placed on fill and 1/2

inch where placed on sandstone. However, our experience indicates

that basin leakage will occur, despite the best precautions, wetting

v
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the foundation soils. Settlement of the sandstone on uetfing should
be negligible, but we believe some settlement of the fill will

occur on wetting, probably of the order of 1% of the thickness

of the fill. 1If this amount of settlement is not tolerable, the
atfuctures should be founded gntirely on the sandstone bedrock.

You may wish to consider the alternate of founding the cooling
towers on compacted Portland cement stabilized fill (soil cement).

Coal Handling Facilities

Ceneral., The coal handling facilities will be founded in an
area entirely underlain by, varying thicknesses of claystone. The
upper claystone, up to about 50 feet thick, is predominately firm
to hard claystone which has been subjected to alteration in widely
varying amounts. It has been fractured and the fractures are
filled with selenite (soluble crystalline gypsum). The claystone
is capable of supporting moderate loads but the possibility of
resolution of the selenite seams, which we estimate have an ag-
gregate thickness of the order of 2 inches, should be considered
since there is always a possibility of flow of water from the
man-made facilities uphill and upstream of the site of the coal
handling structures. The deeper claystone and the underlying sand-
stone is harder, does not contain gypsum seams, and is capable of

supporting heavy loads. The claystone will swell on wetting.
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The location and details of the various coal handling struc-
tures have not been firmly established at this writing. Two schames#
Scheme A and Scheme B are currently under consideration., The lo-
cations of the structures for ‘these two schemes are shown on
Figure 1. Proposed bottom levels for the various structures are
shown on Figures 9 and 10 for both schemes,

The coal handling facilities will include a coal truck dump
structure, primary and secondary crushers, a reclaim hopper-feeder,
live coal and dead coal storage, possibly an A-Frame coal handling
structure and connecting conveyors. These structures, subsurface
conditions at each location, and our recommendations are discussed
in detail belou.

Coal Truck Dump. The coal. truck dump structure will be 50 by

50 feet in plan dimension and 50 feet deep, of reinforced concrete
construction and will be located east of the primary crusher, some-
where in the vicinity of Test Holes J1B-24 and JB-64, depending on
whether Scheme A or Shcemg B is chosen. It will contain a hopper )
into which 120-ton coal trucks will dump, and a feed system down
onto a conveyor which will convey the coal up to the west through

a tunnel to the ground surface and thence to the top of the primary

crusher.

If Scheme A is used, the structure will be underlain directly

by the upper, firm to hard claystone. If Scheme B is chosen, the
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structure will be further to the sast and will be underlain by
approximately 5 feet of alluvial sands which in turn are underlain
by firm to hard claystone. The claystone is capable of supporting
moderately high loads, but will swell on being wetted and could
experience settlement due to resolution of the gypsum seams, if
they are subjected to continuous flow of water.

Free water was found about 10 feet below the bottom level of
the structure in Test Hole JB-64 near the Scheme B location, 43
feet below the bottom of the structure in JB-24, the next hole to
the west, and 8+ feet above the bottom level in JB-28, 225 feet
further west. We are unable to.explain the louw water leﬁel in
Hole JB-24, and suggest for design purposes that the water level be
assumed to vary on a straight line basis betuween Holes JB-28 and
JB-64. This would place the free water level in the vicinity of
the bottom of the Scheme A structure.

In our opinion, the structure should be founded with spread
footings on the claystone bedrock. The footings should be designed
for a maximum soil pressure of 10,000 psf and a minimum dead load
pressure of 5,000 psf, or as high as practical to resist the up-
ward forces generated by the swelling claystone on being wetted.

A 6-inch minimum air space should be provided beneath the grade
beams between the footings to enable effective concentration of

loads on the footings. Obtainable structure dead load can be
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supplemented by extending footings beyond the outer wall of the
structure and mobilizing the weight of backfill above the footings
and within a 30° angle from the vertical up and out from the top,
outer edge of the footing,

An alternative that would involve less risk of foundation
movement would be straight-shaft piers drilled into the claystone
bedrock. The piers would enable mors effective resistance to up-
ward forces by reinforcing them full length to function as anchors
to supplement available dead load. Access for pier drilling rigs
into small, deep excavations is difficult and the cost of enlarging
the excavation may be prohibitive. Generally, in such cases, piers
are drilled from a higher elevation and concrete is placed in the
pier up to foundation level prior to completion of the excavation.

Piers should be drillaa a minimum of 5 feet into the claystone
bedrock. Piers bottoming in the upper firm to hard gypsiferous
claystone should be designed for a maximum end pressure of 10,000
psf, a maximum side shear of 1,000 psf (exclusive of the top 5
feet of pier) and a minimum dead load pressure of 25,000 psf, based
on pier cross-sectional area at the top to resist the upward forces
generated by the swelling clays and claystone. Piers bottoming
in the deeper, very hard claystone should be designed for a maximum
end pressure of 50,000 psf and a maximum side shear of 1,000 psf

for the portion of the pier in the firm to hard claystone, and of
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5,000 psf for that portion of the pier in the very hard claystone,
The sides of pier holes in the very hard claystone should be grooved
to assure development of side shear. The grooves are normally

cut with a retractable tooth mounted on the auger, are spac;d 18
inches to 2 feet apart, extend at least 2 inches beyond the sides

of the pier hole, and are 3 to 6 inches wide. Pisrs bottoming in
this phase of the claystone should also be designed for a minimum
dead load pressure of 25,000 psf. A 6-inch minimum air space should
be provided beneath grade beams between the piers to concentrate

the loads on the piers.

Where the minimum dead load requirement cannot be met on
lightly loaded piers, we suggest the piers be reinforced with
sufficient steel to take the difference between the "desired" and
"obtainable" dead load in tension. The uplift resistance required
to mobilize the strength of the tensile steel can be developed by
side shear betuween the pier and the claystone, using the same side
shear values as for dounloads, provided the sides of the pier hole
are grooved or otherwise artificially roughened. The top 5 feet
of the pier should not be grooved and no credit should be taken
for side shear resistance in this portion of the pier.

Belled piers may also be used, but we prefer the straight-
shaft ;ince a large part of the load is taken in side shear and

a large portion of the bearing stratum can be inspected during
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construction. Only the top of the bearing stratum can be inspected
where "end-bearing" belled piers are used., Belled piers should be
designed for the same maximum end pressures and minimum dead load
pressures given above for straight-shaft piers. No credit should
be taken for side shear on the shaft above the bell. Uplift re-
sistance will be provided by the weight of bedrock and soil in a
45-degree truncated cone above the bottom of the bell. Ue suggest
a unit weight of soil and bedrock of 100 pcf. Pier reinforcement
should be carried to the bottom of the bells to develop the uplift
resistance. Belling piers in the very hard claystone may be dif-
ficult and may require hand excavation, which is costly in this
area,

Pier holes should be dewatered prior to placement of concrete
to permit hand cleaning and ins?ection. Temporary casing will be
required in overburden soils for the safety of personnel and to
facilitate dewatering and cleaning prior to placing concrete. Ue
suggest a minimum pier shaft diameter of 30 inches.

Our test holes indicate that free uvater will be at or close

to the bottom of the Scheme A structure. The structure should

be designed for hydrostatic uplift compatible with a 5-foot rise in
water level above measured levels, or a subsurface drainage system
provided. Such a system could consist of 6 inches minimum of

clean, free-draining gravel connected to a peripheral drain
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consisting of a 6-inch minimum perforated or open-joint tile laid
in a gravel filled trench, placed 2 feet minimum below the bottom
slab and graded to drain to a pumped sump. Clean, free-draining
gravel should be used for backfill around the structure up to at
least 5 feet above free water level and should also be connected
to the peripheral drain, If a structural bottom slab is used, as
discussed below under "FLOOR SLABS",the surface of the air space
beneath it should be graded to drain to a pumped sump.

Deuatering could be required to permit construction of the
Scheme A structure, depending om the finally selected location and
the water level at the time of construction. UWe believe such de-
watering can be done by sump pumping from within the excavation.

The structure should be designed for the lateral earth pres-
sures discussed below undgr "Lateral Earth Pressures",

Crushers. These structures will be similar to the coal truck
dump, containing hoppers, crusher and conveyor facilities. Ue
believe these structures should be founded in accordance with
criteria given above for the coal truck dump structure. Details
of each of these structures are set forth below.

The primary crusher will be 35 feet by 60 feet by 55 feet
deep, and its foundation will be approximately 5 feet above the
top of the very hard claystone for Scheme R, and about 15 fsat above

the top of the very hard claystone for Scheme B. Ground water will
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be close to the bottom of this structure and should be handled as
discussed above for the cqpl truck dump structure.

The secondary crusher will be 50 by 50 feet by 22 feet deep,
and will be at the same location for Schemes A and B. The bottom
will be in the firm to hard claystone bedrock. Ground water in
this vicinity is indicated to be of the order of 10 feet below
bottom of structure and subsurface drainage should not be necessary.

Reclaim Hopper-Feeder. The Scheme B reclaim hopper-feeder

will be approximately 700 feet south of the secondary crusher,
connected to the crusher by a conveyor. The structure will be
approximately 35 by 60 feet by 55 feet deep. The bottom of the
structure will be at or near the top of the Almond sandstone. Our
test holes indicate free water 25* feet above the bottom of the
structure.

In our opinion, the structure:should be founded with spread
footings on the sandstone, designed in accordance with criteria
given above for the turbine-generator building. Shallow ground
water will require dewatering during construction, which we belisve
can be done by pumping from within the excavation, and design of
the bottom slab for uplift or provision of subsurface drainage as
discussed above for the coal truck dump structure.

"A-Frame" Coal Handling Structure. This structure will be

approximately 100 feet by 300 feet in plan dimension, consisting
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of a long, buried, 20 foot bottom width, trough-shaped hopper
bottoming 48 feet belouw grzde, with reinforced concrete walls
sloping up and out from the bottom at an angle of 55 degrees above
horizontal to the ground surface. Above ground surface the coal
will be supported by 33-foot high retaining walls along each side
of the hopper with compacted backfill placed outside them. The
coal will reach a maximum height of approximately 68 feet miduay
between the two retaining walls.

At its current location the bottom of the structure will be
in or just above the very hard claystone and the sloping under-
ground hopper walls would be supported by a firm to hard gypsifer-
ous claystone., The retaining walls will extend upward from the
top of the firm to hard claystone.

In our opinion, the retaining walls should be founded with
spread footings on the firm to hard claystone, or with less risk
of foundation movement, with piers drilled into the claystone bed-
rock. Footings or piers should be designed in accordance with
criteria given above for the coal truck dump structure. UWe believe
the potential for movement of the sloping hopper walls is quite
high due to the swelling properties of the claystone, although such
movement may be partially restrained by the stored coal. Ground wa-
ter at this site is from 10 to 20 feet above the bottom of proposed

structure and subsurface drainage will have to be provided, or the
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side walls and bottom slab designe? for hydrostatic uplift. Such
drainage should consist of 8 inches minimum of clean, free-draining
gravel placed beneath the sloping walls and bottom slab, graded to
drain to perforated or open-joint collector pipes placed in a clean
gravel filled trench on either side of and 2 fest minimum below

the bottom slab, which are, in turn, graded to drain to a pumped
sump.

We understand consideration is being given to restricting the
lateral movement of the retaining walls with cross-walls. If
lateral movement is restricted, we believe the walls should be
designed for earth pressure "at rest", in accordance with criteria
given under "Lateral Earth Pressures"below. If lateral movement
of the retaining walls is not restricted, they may be designed for
"active" earth pressurs.

Conveyors. The Scheme A conveyor will exit at the bottom of
the 50 foot deep coal dump structure, rise to the ground surface
in a tunnel, continue upuard to the top of the primary crusher, exit
near the bottom of the 55—Fodt deep primary crusher, rising to the
ground surface in a tunnel, continue upuward to the top of the
conical live coal storage facility, rise from beneath the storage
pile in a tunnel to the ground surface, continue upward to the
top of the secondary crusher, exit in a tunnel from the bottom of

the 22-foot deep secondary crusher and continue on above ground
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to the power plant., Another conveyor will transport coal from a
stacker-reclaimer between tuwo parallel live coal storage piles at
the location shown on Figure 1 to the secondary crusher,

The Scheme B conveyor will be similar to that for Scheme A,
except that it will go from primary crusher to the "A-Frame" coal
handling structure and thence to the conical live coal storage
pile, etc. A second conveyor will exit in a tunnel beneath a 55—
foot deep relcaim hopper-feeder, rising to the top of the secondary
crusher,

We understand that movement of conveyor supports is not par-
ticularly critical, except at Junctions of the conveyors with ma jor
structures where heave or settlement of the tunnels or supports
could cause binding of the conveyors.,

We suggest that connections of conveyor tunnels and major
structures be made as flexible as practical in view of the possi-
bility of upward movement of structures because of wetting of the
swelling claystone. Longitud;nal adjustments of the conveyors
would also be desirable., Subsurface drainage should be provided
beneath conveyor tunnels where they will be at or below ground
water, connected to the subsurface drainage system provided for
ad jacent structures, where applicable.

Foundations for the cgnveyor can be either spread footings

or drilled piers. We understand that the conveyor is somewhat
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flexible and adjustments can be made in its support to allow for
some settlement or heave of the foundations. 1In the pouwer plant
area we suggest that the conveyors be founded with spread footings
on the sandstone or structural fill, designed in accordance with
criteria given for the turbine-generator building and equipment.
East of the chimneys, where the plant grade drops onto the clay-
stone, the conveyor supports can either be founded with (1) spread
Fnbtings on the firm to hard claystone designed for a ma*imum soil
pressure of 10,000 psf and a minimum dead load pressure 5? 5,000
psf (or as high as practical), or (2) with straight-shaft piers
drilled into the claystone bedrock, designed in accordance with
criteria given above for the coal truck dump structure. The piers
would involve less risk ot foundation movement as the conveyor
proceeds easterly,spread footings on the natural overburden soils
below frost depth may be appropriate. UWe suggest that spread foot-
ings on these soils be designed for a maximum soil pressure of
2,000 psf if the claystone is 5 feet or more below the footing
level. If the claystone is within 5 feet of the footing level,

we suggest that the footings be carried doun to the top of clay-
stone and designed for pressures discussed above, or that the
conveyor be founded with drilled piers. The deeper, dense alluvium
will support footings with pPressures of 5,000 psf, .

If the conveyor is founded with drilled piers, a single pier
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should be used for each column. If the columns are tied together
at the top with a cap or tie-beam, 6-inch minimum air space should
be provided beneath this part of the structure to enable concen-
tration of pier dead loads,

There are some very hard layers in the claystone, especially
at the contact betuween the claystone and the underlying sandstone.
Penetration of these layers will require heavy pier drilling rigs,
subh as a Williams LDH or LLDH, and may require coring,

Lateral Earth Pressures. The lateral earth pressures on the

vertical walls of the coal handling structures or retaining walls
will depend on the height of the wall, the tolerable movement of

the wall, the type of soil used for backfill, and the density to
which it is compacted. In, our opinion, the walls of the coal truck
dump, crushers and reclaim hopper-feeder structures should be de-
signed for "at rest" sarth pressures as these walls will probably
not be able to tolerate the magnitude of movement necessary to de-
velop the shear strength of the soil behind the wall. In our opin-
ion, an "at rest" pressure of 70 pcf equivalent fluid pressure, plus
hydrostatic pressure and surcharge, where applicable, should be used
if the on-site soils are used to construct the backfill and it is
compacted to 95% density (ASTM D1557). If the clayier of the on-sitH
soils are used for backfill they should be placed at a moisture con-
tent between the optimum and 4% above the optimum to minimize the

potential swelling of these soils if wetted., The lateral pressure
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could be reduced to 60 pcf equivalent fluid pressure, plus surcharge
where applicable, if clean, free-draining sand and gravel, compacted
to 95% density, is used,f0; backfill and the backfill is drained.

Where normal retaining wall movements are tolerable, enabling
mobilization of the shear strength of the soil, as may be the case
for the "A-Frame" coal handling structure, "active" earth pressure
may be used. UWe suggest the use of 35 pcf equivalent fluid pressure
plus hydrostatic pressure and surcharge, where applicable, if

on-site soils, compacted to 95% density are used for backfill.
The pressure may be reduced to 30 pcf equivalent fluid pressure plus
surcharge where applicable if clean, free-draining sand and'grauel
compacted to 95% density is used for backfill and the backfill is

drained,

Excavation Slopes, UWe believe temporary excavation slopes

in the overburden soils, as well as slopes higher than 10 feet in
the claystone should be 1:1, or flatter. The claystone will pro-
bably stand vertically for short periods of time for heights up to
about 10 feet. However, safety of the slopes would be questionable
for heights greater than 10 feet. In our opinion, the claystone
will also stand on temporary 1:1 slopes below the water table.
FLOOR SLABS

Pouwer Plant Facilities

As currently planned, louwer power plant facility floors will be

underlain by sandstone bedrock or fill or backfill constructed of
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sandstone from required excavation compacted to 95% density (ASTM
D1557). The sandstone will support heavy floor slab loads with
negligible movement. Structural sand fill compacted to 95% den-
sity (ASTM D1557) will support normal, lightly loaded floor slabs
but we recommend that 6 inches minimum of high quality base course
compacted to 100% density (ASTM D1557) be placed beneath heavily
loaded slabs or slabs that will be sub jected to wheel loads. Some
settlement of the structural fill will occur if it becomes wetted,
The risk of this Occurring is probably low but we believe ;t should
be considered in design and suggest that settlement equal to 1%

of this thickness of the fill be assumed,

Coal Handling Facilities

"Bottom slab" in the various coal handling structures will be
underlain by swelling claystone bedrock. The claystone is stable
at its natural moisture content, but will swell on wetting, causing
heave of slabs which cannot be economically controlled by concen-
tration of slab loads. The most positive solution, to our knouw-
ledge, is the use of a structural floor supported by the walls, with
an air space beneath. This is quite expensive, but we believe the
expense is warranted where slab movement is critical. Where floor
slab movement is not critical and the owner decides to accept the
substantial risk of movement and damage involved in any other

alternative, we suggest the following handling of slab-on-grade
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floors:

(1) Eliminate the u%yal gravel layer beneath the slab, ex-
cept as necessary for subsurface drainage,

(2) sSeparate the slabs from bearing members and provide
moderate reinforcement, continuous through interior slab
joints.

(3) Avoid underslab plumbing where practical. UWhere such
plumbing is unavoidable, it should be pressure tested
during construction to minimize the possibility of leaks
with resultant wetting of foundation soils. Backfill of
underslab plumbing trenches should be constructed.of
carefully compacted, impervious soils.

(4) Provide a 3-inch minimum air space above or below in-
terior, non-load bearing partitions.

The above will not prevent mowement in the event the subsoils
become wetted. However, damage from this movement, if it occurs,
will be materially reduced for a relatively small investment. Fill
placed beneath floor slabs should be compacted to 95% density (ASTM
D1557) at a moisture content at or above the optimum,

ON-SITE ROADS

We understand that there will be a network of bituminous sur-

faced roads around the pouver plant building and along conveyor

lines, designed for an H20-516 loading,
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The sandstone bedrock and structural "sand" fill compacted to
95% density (ASTM D1557) will provide good subgrade support. Ue
suggest that standard Uyoging Highway Department design practices
be used in design of these pavements.

Where roads are located in claystone areas, the claystone will
swell upon wetting, causing heave and cracking of pavements., 1In
such areas, uwe suégest that consideration be given to overexcavating
a minimum of 5 feet belou subgrade level and backfilling the over-
excavation with on-site silty sands compacted to 95% density (ASTM
D1557) in order to minimize abrupt differential movements. A pave-
ment section similar to that for pavement in the structural "sand"
fill areas could then be used in these areas. Similar treatment
would be desirable where roads are constructed in the low parts of
the site as the upper 3 to 5 feet of the natural soils are of lou
density and will probably settle upon wetting.

SITE GRADING

We understand site grading will start soon in the power plant
area and the grades will be approximately as shown on Figures 3
through 7. Excavation in this area will involve mostly sandstone
with lesser amounts of overburden soils. We have no knowledge of
site grading planned in the easterly coal handling portion of the
site, but our present understanding of finished grade at the

various structures is shoun on Figures 10 through 12.
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Excavation of the ouefburden soils will, in our opinion, be
relatively easy and can be done with normal earthwork equipment.
Some of the soils are very hard, dry and calcareous and ripping may
be expedient but we do not believe it will be required. Exeavation
of the underlying sandstones will be somewhat more difficult. The
softer sandstones can probably be excavated without ripping, but
the hard, highly fractured "cap" layer we found at the surface of
the sandstone, especially in Test Pits 3 and B, as well as some of
the deeper moderately to strongly ;emented sandstone, will require
ripping. A photograph of ripping the "cap" sandstone is shown on
Figure 19. Our explorations indicate that the sandstone can be ex-
cavated by a D-9 tractor equipped with a hydraulic, single-tooth
ripper. Pit excavation rates were recorded and are showun on the
detailed logs in Appendix K. The test pits were excavated with a
180 Michigan loader-dozer with an eleven foot blade or a D-8
Caterpillar tractor with a hydraulic single-tooth ripper.

We believe the overburden soils and the upper, highly weather-
ed sandstone will stand on temporary excavation slopes of 1l:1 and
the deeper, less altered sandstone on near-vertical temporary slopes
Permanently exposed excavation slopes should, in our opinion, be
2:1 (horizontal to vertical), or flatter. Surface water should be
diverted around excavation slopes by ditching or some other means.

In our opinion, with the exception of the harder sandstone

cap, the sandstones will break doun sufficiently during excavation,

WOODWARD - CLYDE & ASSOCIATES




w5
hauling, placement and compaction operations to be suitable for fill
as will the overburden materials after removal of vegetation., A
photograph of the spoil pile from Test Pit 2 is shoun on Figure 19.
The very hard sandstone "cap" matafials or other very hard sand-
stone layers that won't readily break down could be used as tem-
porary road surfacing materials during construction or placed on
exterior fill slopes as erosion protection.

The thin, 2 to 3 foot average, overburden soils are low den-
sity and will settle on wetting. We believe the overburden soils
should be removed beneath compacted fill. The overburden materials
removed will be satisfactory for construction of compacted fill.

A small amount of claystone (shale) will be removed in site
grading excavation. UWe believe it can be easily mixed with the
sands and sandstone and spread over large areas of the embankment.

In our opinion, compacted fill should be placed in 8-inch maxi-
mum, loose lifts and compacted to 95% density (ASTM D1557-66T).

The fill materials should be readily compactable with heavy (50-
ton) rubber-tired rollers or heavy, high input vibratory rollers for
the.more granular soils. A loose surface layer often develops
during construcfion of fine sand Fills where the materials are
allowed to dry before placement of the next lift. Drying of

the surface soils will be rapid here because of the arid, windy
climate. This permits the soils to loosen under the influence of

traffic. Where this occurs, wetting and recompaction should be
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required prior to placement of subsequent lifts.
The soils are generally quite dry and will ¥equira substantial
quantities of water before compaction. Water is somewhat scarce
in the area. UWe believe a separate payment item may be advisable
for water in this case. Since the soils are relatively pervious,
we believe watering on the fill will be more effective and probably
more economical than pre-irrigation of the excavation areas.
Permanent fill slopes should, in our opinion, be 2:1, or
flatter., A 3:1 slope would require less maintenance. Consideration
should be given to providing erosion protection on fill slopes as
the soils will be highly erodable. Diversion of water away from
the fill slopes would also be ds;irabla.
CONSTRUCTION PROBLEMS
Although our investigations indicate that the sandstone can
be ripped with heavy equipment, light blasting or air spades may
be necessary or expedient ;o excavate the harder phases of the sand-
stoha in confined guarters, inaccessible to heavy equipment. 1In
our opinion, blasting should be minimized as it will tend to damage
the foundation soils and air spades used wherever practical. If
blasting is used, shots should be small and all material loosened

either by fracturing or by gas pressure should be removed prior to

placement of foundations.
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WETTING OF FOUNDATION SOILS

Wetting of foundation soils always causes some degree of vol-
ume change in the soils and should be prevented during and after
construction., Normal methods of doing this include placement and
compaction of impervious backfill around structures, provision of
a good grade for rapid runoff of surface water away from the struc-
tures and discharge of roof downspouts and other water collection
systems well beyond the backfill, in addition to other usual pre-
cautions which may be indicatgd'during design and construction,
SULFATE RESISTANT CEMENT

Laboratory tests on samples of the upper firm to hard clay-
stone selected as representative, indicated high percentages of
water soluble sulfates, primarily in the form of selenite gypsum

.
(calcium sulfate). Practically no gypsum was found in the deeper
very hard claystone or in the sandstone bedrock, although one thin
layer of selenite crystals was found in a lignite seam in the
sandstone and the petrographic studies indicated that some of the
sandstone contains an estimated 1 to 3% gypsum.

According to standards published by the U, S. Bureau of
Reclamation, Type V cement should be used in concrete exposed to
foundation soils., A rich mix of Type II cement has often proved
satisfactory under similar conditions. We understand thare'is a

local manufacturer of a Type II Modified Portland cement which
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reportedly is more resistant to sulfate attack than standard Type
II1. UWe suggest that local practice govern on this point,
INSPECTION OF CONSTRUCTION

Although test holes and test pits were spaced closely to
obtain a reasonably accurate foundation picture, variations in
subsurface conditions not indicated by the test holes or pits fre-
quently occur. Soils and rock, by their nature, vary so 'much it
is not possible to cover all aue;tualities. It is important that
foundation excavations be continuously inspected by a competent
soil specialist to enable recognition and proper handling of con-
ditions differing from those indicated by our investigations, if
exposed, and thus reductioa of the risks aluways present in work
involving the underground. Placement and compaction of fill and
backfill should be continuously inspected by a gualified soil
specialist to assure the use of appropriate soils in the fills as
well as proper placement and compaction procedures., Careful records
should be kept of the energy input during compaction of the fills,

as well as the densities obtained. We will be happy to provide

these inspections, if desired.

Investigations and analyses for this report have been made
under the supervision of Mr. Guy F. Tabor, Jr., who also prepared

the draft of the report. Information on the structures was
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provided by Messrs, Sotelo, Fletcher, Ellis and Ferris of the
Bechtel Corporation., This report has been reviewed and approved
by ghe undersigned Principal of our firm.

If we may be of further service in discussing the contents
of this report, or in analyses of structural features from the

soil and foundation viewpoint, please feel free to call on us.

<
S W, Thorgéﬁzéon
Senior Vic#& Presiden
GFT:m ab

(10 copies sent) ;.

3 ce: Mr, G. J. Hall, Vice President
Idaho Power Company

3 cc: Mr. G, L. Beard, Senior Vice President
Pacific Power & Light Company
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, ; o T e T ITTA T Y e b 6720
~6700
) o T B s B 6700
B i 50/
1 il S0/
6680 —— . [g@ i H 50/
- |8 s0/0 -
. i5 | - e 6660
{ ot 100/0
i ; \ i
mesee - Fey N PLANT GRADE ELEVATION | i >
I SFPLANT_ G CELED —6669.5 (PER ENGINEER) _ [
| . . -~ 6660~
[
W
33} <
. :
) [~6640 —— KM
8 50/1
: ) -~ 6640
>
Lt
~t
L
6620 ——
- — 6620+
b 6600 ——
- 6600
N ENTIRE
: CORE
~6580 ————m MEOR
o - - - FOR
L — — e TESTING . . — e R 6580

ELEVATION — FEET -~

LEGEND

2

50/12

SAND, MEDIUM DENSE, SILTY,
FINE-GRAINED, ROOTS, DRY,
TAN (sM), .

SAND, FINE, SILTY TO SILT,
SANDY, LDOSE TO MEDIUM
DENSE, ROOTS NEAR GROUND O
SURFACE, CALCAREOUS, SLIGHTLY

POROUS, DRY TO WET, TAN

R

(sm-mL) .

®
CLAYSTONE-SILTSTONE, VERY :
HARD, LAYERED, DARK GRAY.

82

SANDSTONE, SILTSTONE, CLAY-
STONE, LAYERED, FOSSILS,
VERY HARD,

SANDSTONE, VERY HARD, STRONG-
LY CEMENTED, HIGHLY FRAC-
TURED, LIMY, CALCAREDUS
COATING, DRY, TAN, GRAY.

SANDSTONE, WEAKLY CEMENTED *
TO UNCEMENTED, MODERATE TO
HIGHLY ALTERED, TAN,

SANDSTONE (ALMOND FORMATION)
HARD TO VERY HARD, STRONGLY
TO WEAKLY CEMENTED, ODCCA-
SIONAL COAL SEAMS, FRACTURED,
MODERATELY TO SLIGHTLY AL-
TERED, TAN TO GRAY (BEDROCK).

WATER LEVEL AND NUMBER OF
DAYS AFTER DRILLING THAT
MEASUREMENT WAS TAKEN,

INDICATES THAT 50 BLOWS OF
R 140-POUND HAMMER FALLING
30 INCHES WERE REQUIRED TO
DRIVE A 2-INCH DIAMETER
SAMPLER 12 INCHES,

INDICATES 1-INCH PLASTIC

PIPE INSTALLED IN HOLE AT -
TIME OF DRILLING FOR FUTURE
WATER LEVEL,

INDICATES NX WIRE LINE CORING.

INDICATES WAXED SAMPLE OF NX
CORE RETAINED FOR TESTING,

AIR ROTARY DRILL HOLE DRIVE
SAMPLE ONLY.

CORE HOLE WITH DRILLING MUD,
EXCEPT JB-14 AND JB-21 ROTARY

WITH MUD AND AIR, OVERBURDEN
GENERALLY DRILLED WITH AIR,

BULLDOZER TEST PIT.

FOR NOTES, SEE FIG. 6

WOODWARD - CLYDE & ASSOCIATES
Consulting Engineers 8 Geologists

' Denver, Colorado

SUMMARY LOGS OF TEST HOLES
 AND TEST PITS

JIM BRIDGER POWER PLANT
NEAR ROCK SPRINGS, WYOMING

Prepared by:.GFT | Checked by: STT _

Job NQWJZBSQ'Vt2578
e N RS T




* LEGEND | |
- TURBINE GENERATOR BUILDING o .
WATER . FILL, LOOSE SAND. . 50/12 INDICATES THAT 50 BLOWS OF A
< WEST WALL ol FUTURE _ | _ CENTERL INE PROFILE | TREATMENT _| _ EAST WALL e I.D. FAN- PRECIPITATOR AREA 140-POUND HAMMER FALLING 30 .
UNITS . - AREA N - - SILT. TOPSOIL. LOOSE. DAY INCHES WERE REQUIRED TO DRIVE
\ ) ' ’ ’ ’ ’ A 2-INCH DIAMETER SAMPLER 12 NOTES:
- UNIT 3 ., uNniT2 UNIT | ~ UNIT 3 + UNIT 2 e UNIT | UNIT 3 S uNIT 2 UNIT | o & ROOTS (ML), INCHES. I
o | A S B - : 1., HOLES DRILLED OR TEST PITS EXCAVATED
: SAND, LOOSE, FINE-GRAINED, INDICATES 1-INCH PLASTIC PIPE 8Y METHODS SHOUN IN THE LEGEND MARCH
| ’ AT TIME OF o |
JB-2 JB-9 JB -10 JB-16 JB-1 JB - 36 JB -38 | TP-4 JB 40 JB - 45 JB - 56 JB-42 JB-5 JB - 11 JB-12 TP-3 JB - 55 JB -54 JB- 53 -] ROOTS, POROUS, DRY, TAN (SP). éﬁ?[ﬁi‘i}?rég ;ﬂ%l{zm UA_?;Eg LEVEL THROUGH ' JULY; 1970.
El.6685.4 El. 6683.8 El. 6684.5 El. 6685.4 El. 6676.3 El. 6675.3 El. 86725 El. 6672.8 El 6677.9 El. 66721 El. 6668.7 El 8662.1 El. 6663.9 E1.6663.5 El. 6662.3 El. 6655.7 El. 6657.9 El. 6656.5 El. 6654.7 SILT HARDV ‘DRY BOROUS. LOW :
o o o o - o) ] ] = ® (] o ° o} o o) | o 0 0 E ’ ’ ’ ’ INDICATES PITCHER TUBE SAMPLE. 2. LOCATIONS AND ELEVATIONS BY IDAHO
. N 389,980.1 N 389,824.0 N 389,666.7 N 389, 488.6 N 390,394.) N 389,995.1 N 389,836.9 N 389,710.0 N 389,697.3 N 389,680.4 N 389,544.2 N 390,204.2 N 390,008.5 ’ N 389,850.3 N 389,694 .4 N 390,347.0 N 390,172.4 N 390,011.7 N 389,855.5 ggg?;wsggDszaggugg?gi)UITH I :] DRIVE SAMPLES TAKEN ABOVE OR POWER COMPANY, EXCEPRPT, WHERE ::‘: SHOWN
E 489,723.2 E 489,844.8 E 489,967.7 E 490,091.2 E 489,590.6 E 489,901.4 E 490,024.6 E 489,973.0 E 490,067. 3 E 490, 1484 E 490,286.9 E 489,989.1 € 490,080.9 E 490,203.4 € 490,325.0 E 490,007.0 E 490, 123.5 € 490,244.5 £ 490, 364.3- ‘ ? ' : BELOW PITCHER SAMPLES IN COM- HAND LEVEL ELEVATIONS ARE BEING USED
T ) T] SAND, MEDIUM DENSE, SILTY, BINATION SAMPLE HOLES. TEMPORARILY.
=] FINE-GRAINED, ROOTS, DRY _
= TAN (sM). ’ ’ ’ I N mgICATES NX UIRE LINE COR 3. DRILL LOGS AND TEST PIT LOGS IN THIS
* REPORT ARE SUBJECT TO LIMITATIONS,
7] SAND, FINE, SILTY TO SILT, EXPLANATIONS AND CONCLUSIONS OF THIS
- 6700 ) V B - - - - B — e e R - , e e+ e B 6700 o SANDY, LOOSE TO MEDIUM DENSE, ) .{ I INDICATES WAXED SAMPLE OR NX REPORT.
ROOTS NEAR GROUND SURFACE, CORE RETAINED FOR TESTING.
CALCAREQOUS, SLIGHTLY POROUS,
DRY TO WET, TAN (SM-ML). o AIR ROTARY DRILL HOLE DRIVE
' i i SAMPLES ONLY.
s 50/11 ;':’;‘:. o . PLANT FINISHED FLOOR ELEVATION 8670 (by Engineer) CLAYSTONE (LEWIS SHALE) FIRM TO
% s0/2 B oo, i 20/12 i o h 58807 ::‘;g ‘;ESSESEUAX]?E;ES“?S EQX\ERR o AIR (AIR-MIST) ROTARY DRILL
| 50/1 :Ziazsm paf 50/5 ' PLANT GRADE ELEV. 6660 (by Engineer). DART" FRACTURED N PART ULTH 18+ ‘ HOLE DRIVE AND PITCHER SAMPLES.
2] 50/3 o 328 , +
50/2 % X750/ 7 ‘ ( INCH THICKNESS, GYPSUM CRYSTALS CONTINUGUS PITCHER SAMPLE
gf' 50/1 3;5 -y _ IN FRACTURES AND JOINTS, OCCA- ) HOLE WITH DRILLING MUD.
oo - " oot 56601 | SIONAL THIN LIMESTONE LAYERS,
" T 50/0 50/1 e C MOIST TO VERY MOIST, DARK BROWN, CORE HOLE WITH DRILLING MUD
N 1 50/3 . 3 w BLACK (BEDROCK). e  EXCEPT J8-14 AND JB-21 ROTARY
! >o/! 7 o | SANDSTONE, VERY HARD, STRONGLY ‘ WITH MUD AND AIR. OVERBURDEN
- 6640 50/0 — — o a0l CEMENTED, HIGHLY FRACTURED, LIMY, - GENERALLY DRILLED WITH AIR.
5 50/1 5 0/2 z CALCAREOUS COATING, DRY, TAN, . ® BULLDOZER TEST PIT. .
- = GRAY.
>
- 2SgﬁnailrgAgfevB%££gM (%5 g{%(?:eleNr?S 0/2 § SANDSTONE, WEAKLY CEMENTED TO
) ' = EAST WALL .AND BOILER FOOTINGS TO BE STEPPED PRECIPITATOR FOOTINGS TO BE STEPPED w UNCEMENTED, MODERATE TO HIGHLY
- 6620 — e i = — e B “~ DOWN ON SANDSTONE (by Engincer) s - ~ —onv -~ ..__._ DOWN ON SANDSTONE (by Engineer) _ . c6204 ALTERED, TAN.
A £x S 2 b
EE%\S.!NGGGSGIiN(Ey héf;ieer) — < SANDSTONE (ALMOND FORMATION) HARD : | _ :
) TO VERY HARD, STRONGLY TO WEAKLY , - |WOODWARD - CLYDE 8 ASSOCIATES
50/2 ENTIRE CORE WAXED CEMENTED, OCCASIONAL COAL SEAMS, ' | consulting Engineers 8 Geologists
- 6600 — - —— — e . L z%a"‘ FOR TESTING | ) ‘ \ oo FRACTURED, MODERATELY TO SLIGHTLY ‘ | Denver, Colorado
50/! - ~ ALTERED, TAN TO GRAY (BEDROCK). » SUMMARY LOGS OF TEST HOLES
‘ ~ : 5*5."»)‘ : - s WATER LEVEL AND NUMBER OF DAYS ; | - AND TEST PITS ‘
(o0 , - T AFTER DRILLING THAT MEASUREMENT : JIM BRIDGER POWER PLANT
7 . ; _ : AS TAKEN.
~ 6580 ’ - T e - T T s e e e T e :‘*‘;. 50/2 e e L - - JESSER e e e e e e e » e e ) 6580 = WAS KE NEAR ROCK SPR'NGS, WYOMING
. : Prepared by: GET__| Checked by: 21T _
- Job No. 12819 — 12578
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’__4 FUTURE STACK AREA CURRENT CHIMNEY AND I.D. FAN AREA e WAREHOU SE »l LEGEND |
UNIT 3 | UNIT 2 - UNIT | - » N] sILT, ToPsoIL, LOOSE, DRY, 50/12 INDICATES THAT 50 BLOUS OF A 140-
| | | ! ) N RooTs (ML), | . POUND HAMMER FALLING 30 INCHES WERE
; NM-70-5 TP-3 JB-4| JB-55 JB-33 JB-54 JB-34 JB-39 JB-53 JB-35 JB-57 JB-58 REQUIRED TO DRIVE A 2-INCH DIAMETER
J El. 6663.7 EI.6659.7 E1.6652.7 EL6657.9 El.6651.9 E1.6656.5 El.6649.5 E1.6647.3 El.6654.7 £1.6647.7 ElL6653.4 EL.6649.6 SAND, LOOSE, FINE-GRAINED, | SAMPLER 12 INCHES,
”””” ® 2 ® a - o ] ) o n 0 ' o ROOTS, POROUS, DRY, TAN (SP). |
N 390,604.9 N 390,347.0 N 390,300.2 N 390,172.4 N 390,265.7 N 390,011.7 N 390,103.8 N 390,025.4 N 389,855.5 N 389,949.8 N 389,596.2 N 389,708.6 ll_gglSQT}ESLé_f\?C?I;EASEIgR?EigNéNféggL—
E 489,953.3 E 490,007.0 E 490,199.8 E 490, 123.5 E 490,240 .4 E 490,244.5 E 490,363.7 E 490,462.4 £ 490,364.3 E 490,480.9 E 490,582.9 E 490,627.7 SILT, HARD, DRY, POROUS, LOU FUTURE WATER LEVEL
‘ ‘ ) E DENSITY AT TOP TO DENSE WITH i .
DEPTH, SANDY, BROUN (ML). INDICATES PITCHER TUBE SAMPLE. DRIVE
| l
| BAMPLES TAKEN ABOVE OR BELOW PITCHER
—»  SAND, FINE, SILTY TO SILT,
WAREHOUSE FLOOR ELEV. 6670 cne SANDY, LOOSE TO MEDIUM DENSE, SAMPLES IN COMBINATION SAMPLE HOLES,
— 6680 — " — — - . e FINISHED GRADE ELEV. 6669 — . R ROOTS NEAR GROUMD SURFACE, E
ANT GRADE ELEV. 6660 D I.D. FAN AREA (by Engineer) (by Engineer] o CALCAREOUS, SLIGHTLY POROUS, HIDIEATES WCUTRE LINE CORINE.
PLAN . CHIMNEY AND .D. y Engine DRY TO WET, TAN (SM-ML).
CLAYSTONE (LEWIS SHALE), FIRM . l ;g?igsggsrggxsg;mgw OF NX CORE
c660 - S e 6660 - TO HARD WITH FEW VERY HARD LAYERS, | .
- THIN-BEDDED, ALTERED TO CLAY IN
31/12 PART, FRACTURED IN PART UITH 1/8% o g:jfiyﬂmfmv DRILL HOLE DRIVE SAMPLES
30/6 g 202 INCH THICKNESS, GYPSUM CRYSTALS :
o N OCCA-
s0/3 A IN FRACTURES AND JOINTS, CONTINUOUS PITCHER SAMPLE HOLE WITH
L _ x| 002 6640 — SIONAL THIN LIMESTONE LAYERS, , ]
6640 — - [ 50/1 - — DRILLING MUD.
100/ 1 50/ MDIST TO VERY MOIST, DARK BROUN,
A DR .
! BLACK (BEDROCK) | ® CORE HOLE WITH DRILLING MUD, EXCEPT
o) . l SANDSTONE, SILTSTONE, CLAYSTONE, JB-14 AND JB-21 ROTARY WITH MUD AND
. | ; LAYERED, FOSSILS, VERY HARD. | AIR.OVERBURDEN GENERALLY DRILLED
| 6620 - - ~ —— 6620 WITH AIR.
. E SANDSTONE, VERY HARD, STRONGLY ® BULLDOZER TEST PIT,
i FaTRE = . u ﬁ CEMENTED, HIGHLY FRACTURED, LIMY,
" e WAXED | CALCAREOUS COATING, DRY, TAN, |
w 4 FOR
T éj TESTING B 600 z GRAY . |
. [ 8800 B/ — S K SANDSTONE, WEAKLY CEMENTED TO | . FOR NOTES, SEE FIG. ©
2 . B .D. FAN FOUNDATIONS 5 UNCEMENTED, MODERATE TO HIGHLY
> ] ELEV.6655 (by Engineer) CHIMNEY FOUNDAT IONS - ALTERED, TAN,
w 5 i
z %} ELEV. 6627 (by Engineer), SANDSTONE (ALMOND FORMATION)
ST — 7 - — 6580 HARD TO VERY HARD, STRONGLY TO
;gq’# WEAKLY CEMENTED, OCCASIONAL
il COAL SEAMS, FRACTURED, MODER- N v
?’;;fﬂ.'« ATELY TO SLIGHTLY ALTERED, TAN WOODWARD - CLYDE 8 ASSOCIATES
el TO GRAY (BEDROCK). Consulting Engineers & Geologists
e B - ~ Denver, Colorado
6560 - 6260 co  WATER LEVEL AND NUMBER OF DAYS i
= AFTER DRILLING THAT MEASUREMENT SUMMARY LOGS OF TEST HOLES
; WAS TAKEN, : AND TEST PITS
( o : T | JIM BRIDGER POWER PLANT
. %% CASAGRANDE TYPE PIEZ- . : o B . .
L6540 . o , | T OMeTER INerALLEY e A - I 6540 — < NEAR ROCK SPRINGS, WYOMING
AT 95 , ‘
Prepared by: _GF T 1 Checked by: STT _§
_Job No_ 12819 — 12578

FIG O




—
FUEL OIL
WAREHOUSE l TANK ‘ NORTH COOLING TOWER I CENTER COOLING TOWER J }4 SOUTH COOLING TOWER >.+
JB-57 JB-58 JB-59 JB-43 JB-17 JB-43A JB-20 JB-25 JB-26 JB-29 NM-70-6 JB-30 JB-31 JB-32
.El.6653,4 El.6649.6 El. 6643, £1.6679.1 E1.6676.1 E1.6659.8 EI.6653.8 EI.6671.9 £1.6663.1 E1.6654.3 EI.6641.3  EL66TIY €1.6659.7 E1.6652.9
a o 0 ® 0 o (] o o] ] ® a o] O
N 389,596.2 N 389,708.6 N 389,641.5 N 389,308.1 N 389,183.2 N 389,295.8 N 389,189.5 N 388,942.4 N 388,736.0 N 388,905.3 N 388,872.7 N 389,076.8 N 388,552.6 N 388,621.6 N 388,552.6
E 490,582.9 £ 490,627.7 E 490,839.5 E 490,319.0 E 490,496.7 E 490,777.6 E 490,901.6 E 490,744.8 E 490,860.0 E 490,945.8 E 491,146.9 E 491,295.2 E 490,999.4 E 491,190.2 E 491,403.4
PLANT GRADE ELEVATION 6669 --COOLING
TOWER AREA (by Engineer)
o _ B R - 6650
6 y Engineer). ELEV. 6660 i
(by Engineer)
it T I |
/
d - — 6660 —
L6660 - - 72 e - l
wsl 25/12 -
5 wﬁ /) 25/12 50’;‘ A 36/12
3 pl 50/3 . % 50/2
ii - o s %ﬁ 2 6640
- 6640 _'a’!j,“, o~ 50/3 T T (A ﬁé 50/2
ga:iz 50/2 254 50/2
£ 50/1 3 ¥
# 5 i 5 b {
- 50/0 o/ :gg 50/1
w ko b
- 50/0 50/0 :
! — — - 50/2 ~—————~ P — 6620 —
- 6620 ENTIRE CORE 500 F{g
= WAXED FOR 4t
g TESTING - E"l%i
2 FOUNDATION GRADE FOR COOLING TOWERS ';?-gg
= WEST END - ELEV. 6654, EAST END-ELEV. 6666 :fg
6600 — S — R — — - S — S - — e e :i;‘%i JR— SO — i e, S e i S 6600 —.
e e — — - 6580 =
6580 - _
— e SR — — - ——— e S 6560 ~i
- 6560 - S -

ELEVATION — FEET

LEGEND =

FILL, LOOSE SAND.

SILT, TOPSOIL, LOOSE, DRY,
ROOTS (ML).

SAND, LOOSE, FINE-GRAINED,
ROOTS, POROUS, DRY, TAN (SP).

SILT, HARD, DRY, POROUS, LOW
DENSITY AT TOP TO DENSE WITH
DEPTH, SANDY, BROWN (ML).

SAND, MEDIUM DENSE, SILTY, FINE-
GRAINED, ROOTS, DRY, TAN (sSM).

SAND, ,FINE, SILTY TO SILT,
SANDY, LOOSE TO MEDIUM DENSE,
ROOTS NEAR GROUND SURFACE,
CALCAREOUS, SLIGHTLY POROUS,
DRY TO WET, TAN (SM-ML).

CLAYSTONE (LEWIS SHALE) FIRM TO
HARD WITH FEW VERY HARD LAYERS,
THIN-BEDDED, ALTERED TO CLAY IN
PART, FRACTURED IN PART WITH 1/8+
INCH THICKNESS, GYPSUM CRYSTALS
IN FRACTURES AND JOINTS, OCCA-
SIONAL THIN LIMESTONE LAYERS,
MOIST TGO VERY MOIST, DARK BROUN,
BLACK (BEDROCK).

SANDSTONE, VERY HARD, STRONGLY
CEMENTED, HIGHLY FRACTURED, LIMY
CALCAREOUS COATING, DRY, TAN,
GRAY. 4

SANDSTONE, WEAKLY CEMENTED TO
UNCEMENTED, MODERATE TO HIGHLY
ALTERED, TAN. f

SANDSTONE (ALMOND FORMATION)
HARD TO VERY HARD, STRONGLY TO
WEAKLY CEMENTED, ‘OCCASIONAL

COAL SEAMS, FRACTURED, MODERATE-
LY TO SLIGHTLY ALTERED, TAN TO ~
GRAY (BEDROCK).

S " —— o

58 WATER LEVEL AND NUMBER OF DAYS AFTER DRILL-
= ING THAT MEASUREMENT WAS TAKEN.

50/12 INDICATES THAT 50 BLOWS OF A 140-POUND HAM-
MER “FALLING 30 INCHES WERE REQUIRED TO DRIVE
A -2-INCH DIAMETER SAMPLER 12 INCHES.

INDICATES PITCHER TUBE SAMPLE. DRIVE
SAMPLES TAKEN ABOVE OR BELOW PITCHER SAM-
PLES IN COMBINATION SAMPLE HOLES,

l ﬂ INDICATES NX WIRE LINE CORING.

.I l INDICATES WAXED SAMPLE OF NX CORE RETAINED
FOR TESTING.

AIR ROTARY DRILL HOLE DRIVE SAMPLES ONLY.

OA AIR (AIR-MIST) ROTARY DRILL HOLE DRIVE AND

- PITCHER SAMPLES.

'CORE HOLE WITH DRILLING MUD, EXCEPT JB-1l4

AND JB-21 ROTARY WITH MUD AND -AIR.OVERBURDEN
GENERALLY DRILLED WITH AIR.

&2 BULLDOZER TEST PIT.

FOR NOTES, SEE FIG. 6

WOODWARD: - CLYDE & ASSOCIATES
Consufting Engineers & Geologists

Denver, Colorado

SUMMARY..LOGS OF TEST HOLES
* AND TEST PITS

JIM BRIDGER POWER PLANT
NEAR ROCK SPRINGS, WYOMING

LA™

Prepared by: _GFT_| Checked by SLT _

Job No. - 12819 — 12578
FIG. |0




"LEGEND T - 11
JB-I1 JB-53 JB-54 JB-35 JB-34 JB-39 JB-23 TP-9 JB-15 JB-22A JB-27 JB-28 JB-24 JB-64 JB-14 ‘ : )'
E1.6663.5 £1.6654.7 El.6656.5 El. 6647.7 E1.6649.5 EI.6647.3 El.6649.8 £1.6644. | EI.6646.3 EL.6651.5 EL.6641.7 £1.6642.3 £1.66387 £l. 6628.9 EI.6624.6 § SILT, TOPSOIL, LOOSE, DRY, ROOTS (ML). S ‘#:2\‘?MtigS;E;ggTNS:}zE?AgENDAYS AFTER DRILLING
o o 0 ] [ ° Y B ° ® ® ° ° o ° : V.
N 389,850.3 N 389,855.5 N 390,011.7 N 389,949.8 N 390,103.8 N 390,025.4 N 390,3706 N 390,419.0 N 390,680.0 N 391,104.2 N 390,630.0 N 390,830.0 N 391,005.3 N 391,343.6 "N 391,3700 B SAND. LOOSE, FINE-GRAINED., ROOTS. POROUS
E 490,203.4 E 490,364.3 E 490,244.5 E 490,480.9 E 490,363.7 E 490,462.4 E 490,957.4 E 491, 286.0 E 491,300.0 E 490,925.4 E 491,480.0 E 491,480.0 E 491,633.2 E 491,951.3 E 493,410.0 B DRY,’TAN (SI;) ’ ’ ’ 50/12 égii?“?g T?AEHSD BEDE}SROFU?R&SD;;DSQ? SAQMER
| -] S NG 30 INCHES WERE REQ v
PLANT I.D. FAN -PRECIPITATOR - CHIMNEY AREA ‘ ; ~INC AMP NCHES.
ol AR M | COAL STORAGE 8 PROCESSING AREA . — CSOC?_'LEMDEUA'/:\P | CSOCAHLEMDEUNE;P | _SILT, HARD, DRY, POROUS, LOW DENSITY AT TOP o_INCH DIAMETER SAMPLER 12 INCHES
— €680 BUILDING e i R U CONVEYOR AREA-— T e - e i e - 6680 — 4 TO DENSE WITH DEPTH, SANDY, BROWN (ML). INDICATES 1-INCH PLASTIC PIPE INSTALLED IN HOLE
PLANT GRADE ELEVATION 6660 (By Engineer) - AT TIME OF DRILLING FOR FUTURE WATER LEVEL.
FLOOR ELEV. 6670 SECONDARY LIVE COAL PRIMARY CRUSHER | 5 GRAVEL (ROUNDED SANDSTONE-LIMESTONE FRAGMENTS),
P e o
’__ CRUSHER | CONICAL PILE |A FRAME COAL HANDLING STRUCTURE| SCHEME A %] MEDIUM DENSE TO DENSE, SILTY, SANDY, DRY, TAN INDICATES PITCHER TUBE SAMPLE. DRIVE SAMPLES
— T - - AKEN ABOVE OR BELOW PITCHER SAMPLES IN
SCHEME A8 B | OFFSET 200% N. | SCHEME B TO BROUN (CM-GP). ] T
L cee0. . - , » _ OMBINATION .
Peee OF TP-9 oe MARY CRUSHER 5660 CLAY, STIFF TO HARD, SLIGHTLY MOIST TO VERY COMBINATION SAMPLE HOLES
= A 2312 }.< ~ -.-{ 2 MOIST, SANDY LAYERS, BROWN (CL). [ IE INDICATES NX WIRE LINE CORING.
50/3 4 °° 5 FINISHED GRADE AT SCHEME B
{ co/e I STRUCTURES ELEV. 6640 (by Engireer) —7  SAND, FINE, SILTY TO SILT, SANDY, LOOSE TO CORE RETAIN
A | - 7] neotin oense, roors nean towio Susract, cal- INDIEATES UAXED SATPLE OF NX CORE RETATNED
6640 . .. soj2 1 - — [ - ’ ; - V Lo 8640~ — CAREOUS, SLIGHTLY POROUS, DRY TO WET, TAN (SM- ’
50/1 .
A o ML) . O  AIR ROTARY DRILL HOLE DRIVE SAMPLES ONLY.
t = vd 7]  SAND, MEDIUM DENSE, LAYERED WITH STIFF SILT AND
/] 38/12 % CLAY, ALLUVIUM, TRACE OF COAL DUST, DRY TO VERY AIR (AIR-MIST) ROTARY DRILL HOLE DRIVE AND
| 5620 . BOTTOM OF I.D. I — R el Fdsor. W _EM. . _Edr Bdsvio. A ) 600 MOIST, TAN TO ORANGE-TAN (SM-ML-CL). O  PITCHER SAMPLES.
9 . 27/12 “
o 55 (by Ena ko 27 15 L/ WEATHERED CLAYSTONE WITH CLAY FILLED FRACTURES ’ .
. 6655 (by Engineer) _7 LA LR 18/i2 p P WITH DR N
: ' = T ) sz 5 TO CLAY WITH CLAYSTONE CHIPS (HIGHLY WEATHERED = ESQTINUOUS ITCHER SAMPLE HOLE UIT ILLING
s . ‘ / ) - CLAYSTONE), VERY STIFF, CALCAREQOUS, DARK GRAY :
u. /. 18/12 w _
| lLssco . .. _ :%EgéPé?éggg;ggx?;&oﬁs _ (3423 1 T He ? o o o seco- TO ORANGE-BROWN (CL). ) e  CORE HOLE UITH DRILLING MUD, EXCEPT JB-14 AND
z SANDSTONE (by Engireer) A % A . CLAYSTONE (LEWIS SHALE) FIRM TO HARD WITH FEU JB-21 ROTARY WITH MUD AND AIR. OVERBURDEN
2 EOTTOM OF CHIMNE [_____ / 4 eene = VERY HARD LAYERS, THIN-BEDDED, ALTERED TO CLAY GENERALLY DRILLED WITH AIR.
2 O g A ionz & IN PART, FRACTURED IN PART WITH 1/8% INCH ®  BULLOOZER TEST PIT
2 6627 (by Engineer) 7 Al 212 S THICKNESS, GYPSUM CRYSTALS IN FRACTURES AND ’
| ess0 I 7L ez 580 — e ﬁgigimgﬁ‘gﬂgiguglmgf_;?ﬁf(;Q;;ESQ”OIST |  GRADUAL CHANGE In MATERIALS. EXACT STRATA
BCTTOM OF A o/12 ’ ’ : CHANGE NOT LOCATED.
SECONDARY : CLAYSTONE, AS ABOVE, BUT VERY HARD, THICK-BEDDED
gg%igiﬁnows (A 18/12 ‘ TO MASSIVE, NO GYPSUM, THIN SANDSTONE, SILT-
ELEV. 66!8 q 2212 STONE AND LIMESTONE LAYERS (BEDROCK). FOR NOTES, SEE FIG. 6
TSR0 e T - (by Engineer) " 7980 75 SAND (SANDSTONE-UNCEMENTED), DENSE, CLAYEY,
%
23/12 ¢ DRY, BROWN (sC). ,
: s0/! Z) a2n2 - WOODWARD - CLYDE 8 ASSOCIATES
SEE DETAILED NO CORE SANDSTONE, SILTSTONE, CLAYSTONE, LAYERED, Consulting Engineers & Geologists
_ % % CASAGRANDE TYPE PIEZ= - '\ ON LOCATION OF 50/2 20/ ' FOSSILS, VERY HARD. Denver, Colorado
65840 - - o e OMETER INSTALLED 7/3/70 JB-22 8 JB-22A s0/2 - 6540 -
AT 99 ; APPROXIMATE BOTTOM OF COAL SANDSTONE, VERY HARD, STRONGLY CEMENTED, HIGHLY FRACTURED, LIMY, SUMMARY LOGS OF TEST HOLES
BOTTOM OF "2 ERAME COAL x*CASAGRA222 DUMP ELEV. 6530 (by Engineer) CALCAREQOUS COATING, DRY, TAN, GRAY (BEDROCK). ‘ , AND TEST PITS
HANDLING STRUCTURE ELEV TYPE PIEZOMETER |M..BRIDGER POWER PLANT
6592 (by Engineer). INSTALLED 50/4 SANDSTONE (ALMOND FORMATION) HARD TO VERY HARD, STRONGLY TO WEAKLY J
—6520 V “TT/3/70 AT 105 V T 8520 Fl CEMENTED, OCCASIONAL COAL SEAMS, FRACTURED, MODERATELY TO SLIGHTLY ) NEAR ROCK SPRINGS, WYOMING
BOTTOM OF PRIMARY CRUSHER FOUNDATIONS ~"  ALTERED, TAN TO GRAY (BEDROCK). Prepared by: GF 1| Checked by. STT |
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A 4

FEET

ELEVATION

LIVE COAL AREA WITH CONVEYOR

—

SCHEME A
DEAD COAL STORAGE AREA
JB - 8l JB - 60 JB - 62 JB -63 TP-S JB-27 NM 70-4 JB-7 JB-8 JB-6 JB-18
El. 6645.9 El. 6648.7 E£1.6639.2 El. 6630.3 El. 6644.1 - El.e641. 7 El. 6640.9 El. 6639.2 El. 6634.6 El. 6642.9 El.6624.4
o] 0 o} O 2 ® o ] ® L ®
- 6660 N 390,071.1 N —390‘,1EB_CW.IIW—"WMw N '33§:55§j§< N 3_89;?6 T ""““'ﬁ'??ﬁ,qxs.é""" N 390,630.0 N 390;3@! L N 396—,_2"3‘8.0 N 390,358. 7 "NMB"9O, cs88.3 N 359, 8i4.0
E 490,713.0 E 491,089.6 E 491,130.0 E 491,41Q.0 E 491,286.0 E 491,480.0 E 491,363.8 E491,512.0 £ 4921,653.6 E 491 ,643.6 E 491,850.0
FINISHED GRADE AT
STRUCTURE ELEV. 6640
g~ {by Engineer)
- 6640 ————
B4 33/12
- 6620
- 6600 50/2 __
- 6580 —
- 6560 - ——
BOTTOM OF FOUNDATIONS FOR
RECLAIM HOPPER AND FEEDER
(SCHEME A) ELEV. 6585
- 6560 - . e . - L .
(by Engineer) # Casagrande type
piezometer in-
stalled 7/3/70
at 95" +
L. 6540 — S - ~ e S

JB-4
EI.6629.8

®
"N 389,395.0
- E 492,345.0

DEAD COAL STORAGE

~

JB~-19 JB-3 JB - 13
ElL 66426 El.6621.2 El. 6627.7
® ® ®
T N'389,070.0 N 288,765.0 N'390,494.0
E 492,330.0 E 492,8350 E 491,827.0

.

JB - 37 NM 70-7 JB - 21
El. 6627.2 E1.6625.2 El. 6620.8
[ ] o
T N390,827 N'360.242.5 N390,110.0 66607
E 491,030 E 492,203.7 E 493, 310.0
I e e - 5640
_ 6620 -
22/12 .
21/12
23/!2 P P GGOO -
18/12
32/12
— — e G580 =
&= 580
) 35/12
Y so/s
. 6560
A so0/8
NO CORE
50/4
S o it sttt S | o e e e 6540-
6520 -

FEET

ELEVATION

L'EGEND

()

U
[

SILT, TOPSOIL, LOOSE, DRY
ROOTS, (ML).

SILT, HARD, DRY, POROUS, LOW
DENSITY AT TOP TO DENSE WITH .
DEPTH, SANDY, BROWN (ML). :

GRAVEL (ROUNDED SANDSTONE-

» LIMESTONE FRAGMENTS), MEDIUM

DENSE TO DENSE, SILTY, SANDY,
DRY, TAN TO BROWN (CM-GP).

SAND, MEDIUM DENSE, SILTY, I
FINE-GRAINED, ROOTS, DRY,
TAN (5M).

SAND, FINE, SILTY TO SILT,
SANDY, LOOSE TO MEDIUM DENSE,
ROOTS NEAR GROUND SURFACE,
CALCAREQUS, SLIGHTLY POROUS,
DRY TO WET, TAN (SM-ML).

SILT, CLAY AND SAND, LAYERED,
MEDIUM DENSE TO DENSE, POROUS
& LOW DENSITY NEAR GROUND SUR-
FACE, TAN, BROWN, GRAY (SM-
ML-CL).

CLAY, STIFF TO HARD, SLIGHTLY
MOIST TO VERY MOIST, SANDY
LAYERS, BROWN (CL).

_SAND, MEDIUM DENSE, LAYERED
WITH STIFF SILT AND CLAY,
ALLUVIUM, TRACE OF COAL DUST,
DRY TO VERY MOIST, TAN TO
ORANGE-TAN (SM-ML-CL). 2

CLAY, VERY STIFF, CLAYSTONE
CHIPS, SAND WITH FEW SAND
LAYERS AND SCATTERED GRAVEL,
BROWN (CL-SC).

WEATHERED CLAYSTONE WITH CLAY

FILLED FRACTURES TO CLAY WITH

CLAYSTONE CHIPS (HIGHLY-WEATHER-

ED CLAYSTONE), VERY STIFF, CAL-

CAREOUS, DARK GRAY TO ORANGE- k%
BROWN (CL).

50/12

CLAYSTONE (LEWIS SHALE) FIRM TO
HARD WITH FEW VERY HARD LAYERS,
THIN-BEDDED, ALTERED TO CLAY IN
PART, FRACTURED IN PART WITH 1/8%
INCH THICKNESS, GYPSUM CRYSTALS
IN FRACTURES AND JOINTS, OCCA-
SIONAL THIN LIMESTONE LAYERS,
MOIST TO VERY MOIST, DARK BROUN,
BLACK (BEDROCK).

CLAYSTONE, AS ABOVE, BUT VERY
HARD, THICK-BEDDED TO MASSIVE,
NO GYPSUM, THIN SANDSTONE, SILT-
STONE, AND LIMESTONE LAYERS
(BEDROCK) .

SANDSTONE, SILTSTONE, CLAYSTONE,
LAYERED, FOSSILS, VERY HARD.

SANDSTONE, VERY HARD, STRONGLY
CEMENTED, HIGHLY FRACTURED,
LIMY, CALCAREOUS COATING, DRY,
TAN, GRAY.,

SANDSTONE, WEAKLY CEMENTED TO
UNCEMENTED, MODERATE TO HIGHLY
ALTERED, TAN.

SANDSTONE (ALMOND FORMATION)
HARD TO VERY HARD, STRONGLY TO
WEAKLY CEMENTED, GCCASIONAL
COAL SEAMS, FRACTURED, MODER-
ATELY TO SLIGHTLY ALTERED,

TAN TO GRAY (BEDROCK).

WATER LEVEL AND NUMBER OF
DAYS AFTER DRILLING THAT
MEASUREMENT WAS TAKEN.

INDICATES THAT 50 BLOWS OF A
140-POUND HAMMER FALLING 30
INCHES WERE REQUIRED TO DRIVE
A 2-INCH DIAMETER SAMPLER

12 INCHES. )

GRADUAL CHANGE IN MATERIALS.

EXACT STRATA CHANGE NOT LOCATE&'

-

———

INDICATES 1-INCH PLASTIC PIPE
INSTALLED IN HOLE AT TIME OF
DRILLING FOR FUTURE WATER LEVEL.

INDICATES PITCHER TUBE SAMPLE.

DRIVE SAMPLES TAKEN ABOVE OR BELOW
PITCHER SAMPLES IN COMBINATION
SAMPLE HOLES, =
INDICATES NX WIRELINE CORING.

INDICATES WAXED SAMPLE OF NX CORE
RETAINED FOR TESTING.

AIR (AIR-MIST) ROTARY DRILL HOLE
DRIVE AND PITCHER SAMPLES.

CORE HOLE WITH DRILLING MUD, EX-
CEPT JB-14 AND JB-21 ROTARY WITH
MUD AND AIR.

BULLDOZER TEST PIT.

FOR NOTES, SEE FIG. 6 .

WOODWARD - CLYDE 8 ASSOQCIATES
Consuliting Engineers & Geologists

Denver, Colorado

1SUMMARY LOGS OF TEST HOLES
AND TEST PITS

1JIM BRIDGER POWER PLANT
. | NEAR ROCK SPRINGS, WYOMING

Prepared by: GF T | Checked by: ST T _

} Job No. 12819~ 12578
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LIVE COAL STORAGE AREA

il

/

COMPRE SSION - PERCENT - EXPANSION

L JI

COMPRESSION - PERCENT"

”

- N

APPLIED PRESSURE - KSF

10

APPLIED PRESSURE - KSF

100

LEGEND

e vev—0 SILT, CLAY & SAND
OVERBURDEN

—— — — CLAYSTONE, FIRM TO
HARD

* WATER ADDED

WOODWARD - CLYDE & ASSOCIATES
Consulting Engineers & Geologists

Denver, Colorado

SUMMARY OF
SWELL - CONSOLIDATION
TEST CURVES

JIM BRIDGER POWER PLANT
NEAR ROCK SPRINGS, WYOMING

Prepared by: _G6FT [ Checked by:_STT__

Job No. 12819 -12578
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CONVEYOR AND COAL HANDLING FACILITIES AREA
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SUGGESTED DESIGN PRESSURE
- o FOR FOOTINGS ON SANDSTONE

i \‘ “
| JIM BRIDGER POWER PLANT
Lo NEAR ROCK SPRINGS, WYOMING ~

, Prepared by: _GFT [ Checked by: STT___
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LT

TP-3

FROM 4.5 TO 8.0 FEET ON ROD, SHOWING FRAC-
TURED SANDSTONE "CAP"™ ROCK (OPPOSITE LEFT
HAND) AND THE BLOCKY WEATHERED CLAYSTONE
OF LEWIS SHALE ABOVE AND WEAKLY CEMENTED
ALMOND SANDSTONE BELOW IT.

TP-2

SHOWING UPPER, THINLY BEDDED SANDSTONE
AND UNDERLYING MORE MASSIVE, HARDER
SANDSTONE, LOWER B FEET OF ROD (BLACK
MARKS AT 5-FOOT SPACING.)



—
S

SEP 10

TP-9
SHOWING UNDULATION OF BEDS
OF GCYPSIFEROUS LEWIS SHALE

*a1d

8T

TP-9

SHOWING BLOCKY FRACTURED
CONDITION OF SHALLOW

GYPSIFEROUS LEWIS SHALE

TP-5
SHOWING CLAY SEAMS
(RUST-COLORED ZONES)



*OI4

61

TP-8

CATERPILLAR D-8-H RIPPING "CAP"

SANDSTONE

WASTE

TP-2

PILE BROKEN DOWN SANDSTONE WITH
SANDSTONE FRAGMENTS
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FORM NO
wc -4

PERCENT PASSING PERCENT PASSING

PERCENT PASSING

WOODWARD - CLYDE & ASSOCIATES
GRADATION ANALYSIS

| HYDROMETER ANALYSIS SIEVE ANALYSIS ]
CLAY (PLASTIC) TO SILT (NON-PLASTIC) —T MSE’E':'SM AT FINEG“"ECLOMSEJICOBBLES
e TIME READINGS U.S. STANDARD SERIES CLEAR SQUARE OPENINGS |
45MIN, ISMIN, 6GOMIN ISMIN. 4AMIN. |MIN #200 #*i00 #s50 #3090 #5 *3 *q g ¥a 12 M gt a“o
100
HOLE DH-JB-5
50 t [ / 10
o DEPTH B.5 FEET =
/ i
70 / t - =0 ;
60 a0
50 T 50 S
/ | z
40 ‘ 60 3
g / SAND,  SILTY |(SmM) o &
(SANDSTONE) =
20 ] | 8o
o | 20
NON-PLASTIC
= 1 100
100 — r I o
HOLE DH-JB-9 J | ;
90 _ / : _ 10
.| DEPTH P1.B FEET o
(=]
- & 30 ;
0 f =
| [F9)
50 = % < ‘ T 50 f
| |
“ T SAND, | SILTY |(SM | o
(SANDSTONE) o
| @«
30 / i ! i 70 :LJ
20 7/ : 1 80
1 NON-PLASTIC
10 90
0 - - 100
100 0
HOLE DH-JB-10 =
90 / 10
e DEPTH p7.p FEET / 20
i [ 30 g
€0 40 2
1 4
50 t so -
40 60 o
i/ SAND, [SILTY |(SM) S
30 . W
¢/ (SANDSTONE) a
20 | B8O
3 : NON-PLASTIC g
o |
001 .002 005 009 .0I19 .037 .074 149 297 590 119 238 476 952 191 381 762 127 200
DIAMETER OF PARTICLE IN MILLIMETERS
Job No. 12819-12578 FIG, - At

-



2>l o4 WOODWARD - CLYDE & ASSQOCIATES
GRADATION ANALYSIS
| HYDROMETER ANALYSIS SIEVE ANALYSIS |
CLAY (PLASTIC) TO SILT (NON-PLASTIC) T M?;':HL?M T CGETSE FINEGRAVECLOARSEJICOBBLES
25HR. THR TIME READINGS U.S STANDARD SERIES CLEAR SQUARE OPENINGS |
ASMIN. ISMIN. GOMIN. I9MIN aMIN. I MIN. #200 ®i00 *®s0 #30 ®g ¥g #4 g 34 Ve 3" 5" a“3
100 .
HOLE DH-JB-12
20 / 10
x DEPTH B.0| FEET | 2
[=]
¥ - ; 70 r 30 ;
? 60 }r 40 E
- 30 s =
z / =
3 40 | 60 W
E | 1/ ] SAND, |SILTY [SM) | 2
W30 - . 70 w
/ (SANDSTONE) | a
20 1 1 - 80
NON-PLASTIC
10 90
0 1 100
100 - I T l o]
HOLE DH-JB-13 | | i
90 —v" 4 I 10
: .| DEPTH 20.p FEET , 9
: o
g 70 10 ‘é’
% : 50 | 50 :
& %0 ! | o2
x SILT (ML) . «
W 30 | 0 &
20 " 1 t t | 80
- | LIQUID LIMIT|= 23.1 2
¥ PLASTICITY INDEX = 1.8 =
100 e 0
| HOLE DH-2p-13 / : 2
DEPTH .0/ FEET /’ |
80 / ! 20
E 60 4 a0 2
:: - 50 :f
™ CLAY, |VERY SANDY (dL) L=
b ©
u 30 70
4 20 80
p i LIQUID LIMIT|[= 23.0 .
¥ ‘ PLASTICITY INDEX = [10.B -
00l ooz 005 009 019 .037 .074 149 297 590 |19 238 476 952 191 381 762 127 200

DIAMETER OF PARTICLE IN MILLIMETERS

Job No. 12819-12578

Fig, A=2



FORM NO
weC -4

PERCENT PASSING PERCENT PASSING

PERCENT PASSING

WOODWARD - CLYDE & ASSOCIATES
GRADATION ANALYSIS
| HYDROMETER ANALYSIS SIEVE ANALYSIS |
CLAY (PLASTIC) TO SILT (NON-PLASTIC) by Mz?::‘:u ——— nNEGMVEcLonnsE {cossu-:s
25HR 7HR.  TIME READINGS US.STANDARD SERIES CLEAR SQUARE OPENINGS |
I;gum. ISMIN.  GOMIN. I9MIN. 4MIN. 1MIN. ®¥200 ®00 ®50 %30 %6 g *q ¥a 34 73 35 s'o
HOLE DH-JB-1 |
20 10
DEPTH 55 FEET /
80 20
70 l 302
6 / o
S0 [ S0 :
40 ' L €0 5
v SAND, |SILTY [(SM) : &
30 : 70 w
. , "y
o //' : (SANDSTONE) | 3
NON-PLASTIC
10 $ t %0
0 | } ! 100
100 —I | 0
HOLE DH-JB-184 e 1o
920 /, 1 + 10
= DEPTH 5.0, FEET / e
.
L 74 t 30 ‘%‘
60 ‘// 40 E
50 1 ! | s0
SAND, |SILTY,| CLAYEY (SM-S[) >
40 1 ‘ €0 z
30 70 &
20 80 -
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U.S. STANDARD SIEVE SIZE 80
100 z:n lf.'m, NO.4 lorlu NO. 40 lo.‘zoo
- : : : 4 : 50
: RN EEN W) i
s :
R R AN g0
i | I | | | N
w } . . 8 : . 16D 0
= | I I | I e o
u 40 - : : : } . X
= 4 bl 1 8 \i g 530
w | ! f | | ] )] ___,.-'"—__—""-\__
R 0 B A NIE - ~ 54
f T 1 € 20— =gt
1060 100 10 .0 ] aor o000l | x - ‘—-..\ ) \(/
GRAIN SIZE INMILLIMETERS i Lo fj
coppres [ERAVEL L ANG SILT OR CLAY I I #1\}\ \
CllFEL e oW ' F A 10 - Y& N
Test No. 1 2 3 & 10 // AN\
Wafer Content,Wo  %| 6,3 (8,3 |B8.3 : 0 ! \ \ \
=i - 3
< |Dry Density Lbs/CuFt| 112.9]111.8 6.8 iy ;975; f?"LERE 1 20 30 4o 50 60 70
= o 20 2 APPLIED PRINCIPAL STRESSES, KIPS/SQ.FT.
Z |Void Ratio,eq
Saturation,S % " Remarks: #1 QU TEST = CONFINING PRESSURE 0 PS|
)
] #2 QU TEST = CONFINING PRESSURE 5 PSI
WC after SoturationWe% by T g
e e T #3 QU TEST - CONFINING PRESSURE 20 PSI
w | Saturation, S _ % //
L fConsol Pressure K/SqFt 0 2 T
E W.C. after Consol,We % AXIAL STRAIN, PERCENT
(2]
Void Ratio after Consol,ed T f Test
ype o e ———————————
Maj Prin Stress,o, K/SqFt] 37,15 2,02 |54.78 -
[ L R R T | PRosECT N0, 12819-12578
> |MinPrinStress.o,K/Sa] 0 | .72 [2.88 &
o |Water Content, We % UNConsolidated UNDrained PROJECT NAME JIM BRIDGER PROJECT
[
< | Void Ratio, er Type of Specimen PYTCHER
Specimen Diameter Inches|2,82 22; ?-g‘ i °|fang= |c= k/sqFt|| BORING NO. DH-JIB-9 DEPTH 20.0 TO 22,3'
Initial Height  Inches|%+3l |5.60 [5.07 Classification SANDSTONE “ DATE 8/14/70
Test Time to Failure  Min| U6 1.1 | 1.4 LL NON=PLASTIC |G 2.39 ]
PL Do TRIAXIAL COMPRESSION TEST REPORT
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U.S. STANDARD SIEVE SIZE
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COBBLES 1o Tw | 7] o'L7 OR CLAY 3 Lo /} ! \
Test No. 1 & 550 \
’_
Water Content,Wo %[ L.L 2.5 < \
= : > y 0 20 30 Lo 50 60 70
< |Dry Density Lbs/CuFt]110.0 | 110.4 -
- P APPLIED PRINCIPAL STRESSES, KIPS/SQ. FT
= |Void Ratio,eq 7
Saturation, S, % [ Remarks: #1 QU TEST = CONFINING PRESSURE 5 PS|
" #2 QU TEST = CONFINING PRESSUR PS
 |WC.ofter Saturation Ws% 10 2 Q | E 20 P8}
w
= Saturation, S % L
& |Consol Pressure K/SqFt 0 - : ,
§ WC after Consol,We % AXIAL STRAIN, PERCENT
@ *NOTE CHANGE OF SCALE
Void Ratio after Consol.ed T § Tuat
- 63.5 |69.8 v mo
o Maj.Prin Stress,o, K/Sq Ft]63.5 . Constant RATE OF STRESS o R 12819-12578
3 [Min.Prin Stress,0, K/SqFt]. 72 |2.88 Control -
= UN
& |Water Content,We % Consolidated  UNDrained PROJECT NAME JIM BRIDGER PROJECT
—
< |Void Ratio, e¢ Type of Specimen  F1TCHER
' i 2,81 (2,82
Specimen Diameter Inches - : g= > | Tan g = ¢= K/saFt]| BORING NO. DH-1B-10 DEPTH 20.5 & 29.0!
SRE = 0 - n
Initial Height Inches| 9 5 ST eoTon SANOSTONE DATE 8/1/70
Test Time to Failure  Min| 32 | 37 LLNON-PLASTIC Jo  2.19
5 T TRIAXIAL COMPRESSION TEST REPORT
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COBBLES [——r—-r—g—T—F— SILT ORCLAY e 5 10— =
Test No. 1 2 g 30 /f { #H \{
i Water Content,Wo  %[10,3 | 10,3 ; 4 3 / \ \
< |Dry Density Lbs/CuFt[103.6 | 99.6 & 10 20 30 Lo 50 60 70
P : a 29 APPLIED PRINCIPAL STRESSES, KIPS/SQ.FT.
= |Void Ratio e, #1+
Saturation,S, % / o Remarks: #1 QU TEST = CONFINING PRESSURE 10 PS|
10 2 QU TEST =
+ | WC.after SaturationWs% =g el M LB
m 4
w Safuruhon.&‘f %
w q 0
= Consol Pressure K/SqFt > b 3
l'u‘] WC ofter Consol,We % AXIAL STRAIN, PERCENT
m
Void Ratio after Consol.ed I t Test
_ ype of Tes =
; MuJIPnnStress'ol K/Sq'Ft 20'h 50-9 Constant RATE OF STRESS PRO\JECT NO 128 19—12578 =1
3 |Min.Prin Stress,a,, K/SqFt 1.l | hl32 Control z
= [Water Content., Wy % INConsolidated  UN Drained l PROJECT NAME JIM BRIDGER PROJECT
—
<< |Void Ratio, e Type of Specimen P|TCHER
i eter Inches|2.81 [2.81
v bk g=  °|Tong= |c= K/sqFt| BORING NO. DH-JB-12 |DEPTH 8.5 TO 9.0'
Initial Height  Inches|5.35 [5.60 e
: 7 Classification SANDSTONE DATE 8/1/70
Test Time to Failure Min| 1 15 LLNON-PLASTIC |G 2.1k L a iy LA s
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COBBLES c [ FlcTw | F SILT OR CLAY ; }’10 b2
Test No. 1 2 3 x 50L . r) 44\ 43
Woter Content,Wo  %|5.8 TRl k.2 : OW { (72
g Dry Den§i1y Lbs/Cu,Ft 99.5 §09.0 103.1 z 10 20 30 Lo 50 60 70
- o 20 4‘ APPLIED PRINCIPAL STRESSES, KIPS/SQ.FT.
= |Void Ratio, eg #J
Saturation, S, % / Remarks: #1 CONFINING PRESSURE 10 PS|
; y 10 #2 CONFINING PRESSURE 13,9 PS|
- ol b [#2 #3 CONFINING PRESSURE 3L, 7 PSI
W |Saturation, S % <1
w! | Consol Pressure K/SqFt 0 3 A <
o
- [WC. ofter Consol,We % AXIAL STRAIN, PERCENT
m
Void Ratio after Consol.ed T £ Tout
ype of les —
w MOj.Pﬁn.SfT'eSS,m K/SqF1 2,035 11“5 26'3 Constant RATE OF STRESS
o 12819-12578
3 [Min.Prin.Stress,o,, K/SqFt} 1.4l | 2,0 | 5.0 Control PROJECT NO.
= |Water Content.We % UN Consolidated  UNDrained PROJECT NAME JIM BRIDGER PROJECT
= _ CALIFORNIA
= |Void Ratio, er Type of Specimen DRIVE SAMPLE
SpecimenDlume1er Inches 1-9’4 1.911 1-9h ¢= H Tﬂﬂ¢= g K/SqF1 BOR'NG NO, DH_JB_lB DEPTH 5.[] LA lU.U il 1.5.0|
Initial Height Inches| 3.91 |3.90 | 3.88 T T
‘ : : Classification ’ Y DATE 7/9/70
Test Time to Failure Min| 3 9 [12.5 LL 20.0 G NONE TAKEN I
PL 6.8 Do J.TRIAXIAL COMPRESSION TEST REPORT
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GRAVEL SAND @ I
COBBLES {—¢ G SILT OR CLAY = .4 R4s / / : \ \
Test No. 1 2 14 #2 \ \
g4 :
Wofer Content,Wo | 10.8 | 16.1 < / - { \ \
3 -
<t |Dry Density Lbs/Cu.Ft]| 125.5/127.0 o /nor #|Failen 10 20 - 30 Lo 50 60 70
= o 20 APPLIED PRINCIPAL STRESSES, KIPS/SQ.FT.
z |Void Ratio, e l /  |AT §1.3]KSF <
Sﬂturﬂﬂon.so % Remqus‘_ #1 mESSURE D PS}
, 10 #2 CONFINED PRESSURE 50 PSI
| WC after SaturationWs%
w
wi | Saturation, S % L
Lt 1Consol Pressure K/SqFt 0 3 z
E W.C. after Consol,We % AXIAL STRAIN, PERCENT
m
Void Ratio after Consoleg
; 57.2 |18.5 Type of Test .
S e e Canshent SS9 SOEN [orovecT No, 12819-12578
> |Min Prin Stress.g, K/saff] 0 | T-2 Control :
& |Water Content,We % UNConsolidated  UN Drained PROJECT NAME JIM BRIDGER PROJECT
X
< |Void Ratio, eg Type of Specimen NX CORE )
; 1.82 (1,80 "
SpeCImenDlomeTer‘ Inches g ¢_ ° | Tan g = L= K/SQFf BORING NO. DH_JB_Z[I_ DEPTH 64 T0 64-5
i i 5.9 |39
il Ly i Classification CLAYSTONE , SILTY DATE
Test Time to Failure Min| 27 | 20 L o 2.58 I TR LA ot I I
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uU.S. iTlNDARD SIEVE SIZE =

3N /4 IN. NO.4 NO.I0 NO.40 NO.200 -
’_'°° - Il =t I NQTE : [Fa1 fure [carg] AT »
x i Yih T #1 [10.45 K§F
w % '+ ! ‘| 70 -
» 4t ——h + #2 15.6|kSF 51

| | | | I

H H ol ; 0
« % T rE AT #5 |28.4 Kof <
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L 40 1t } : w ¥
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I g5 :
g o pE Ry né 20

1000 100 10 1.0 0. gor o000 | © [

GRAIN SIZE INMILLIMETERS aho 5 5
GRAVEL SAND x I
COBBLES [—(* Ty T SILT OR CLAY £ i // I \\f
Test No. b 4L 3 % .

Water Content,Wo  %| 16,9 |1l L | 11.1 ; e 0 V{ qh' \ \ ;
= Dry Density Lbs/CuFt| 106 |11h,5] 126.7 = il 10 20 30 ho 50 60 70 -
= o 20 APPLIED PRINCIPAL STRESSES, KIPS/SQ.FT.
= |Void Ratio, & 3 //

Saturation, S, % |_F=xT72 | Remarks: #1 QU TEST - CONFINING PRESSURE 30 PS|

, 10 Ve #2 QU TEST = CONFINING PRESSURE L0 PS|
+ |WC after SaturationWs% J
v ‘ 3 QU TEST = CONFINING PRESSURE 50 PSI
w |Saturation, S % 7
& |Consol Pressure K/SqFt 0 ; I 2
E WC ofter Consol,We % AXIAL STRAIN, PERCENT
[s2]
Void Ratio after Consoled
; 5.0 1215 | 3.8 Type of Test 2
t K/SqFt . . .
2 | Mo Prin Stoems 0, /59 - Constant RATE OF STRESS NRGJEEE Bo 1 ¥281 9582678
3 |Min Prin Stress, o, K/SaFt] 1.32 [5.76 | 7.2 Control
& |Water Content,We % UNConsolidated  UN Drained PROJECT NAME JIM BRIDGER PROJECT
b
=<t |Void Ratio, er Type of Specimen X CORE
i 1.98 |1.90 | 1.95
Specimen Diameter Inches g= o | Ton g = - K/Sq.Ft BORING NO. DH-JB-23 DEPTH 35.0 TO 53.0°
Initial Height  Inches| 392 [3.98 | 3.9 —
Classification CLAYSTONE 1 DATE 7/6/70
Test Time to Failure  Min| 3.5 b 8 - . | ABANINL .
= & 1[ TRIAXIAL COMPRESSION TEST REPORT
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U.S. STANDARD SIEVE SIZE "
3. 3aIN. NO4 NO.IO NO.40  NO.200
e 7 *TE 1 NOTE #2 m&en bt
- rd L o - ¥ 50
z i il | 18 KSF
w % e s : 70 -
» e 4 ‘ )
> I I | I | Oho
- + 4 + 4 } 0
- g | AR o Pl 1 P
z I T w60 £
w 40 + + + + B U b3
» B 0 A - ! o -30
300 1 O A ¢ g
: TR g 3
: TEENN BN .| &, 020
60 100 10 1.0 0.1 aor  oool | © x
GRAIN SIZE INMILLIMETERS 2 4o 4 e
GRAVEL SAND o T 1
COBBLES [t T SILTOR CLAY s B10 "
Test No. 1 2 g: 30 /
Water Content,We  %| 10.8 [11.5 : .0{ #2
= Dry Density Lbs/CuFt|128 [118,8 o 10 20 30 Lo 50 60 70
= o 20 APPLIED PRINCIPAL STRESSES, KIPS/SQ. FT.
= [Void Ratio, eo / L) .
Saturation, S, % / Remarks: #1 QU TEST = UNCONFINED COMPRESSION
1 #2 QU TEST - CONFINING PRESSURE 60 PS|
 [WC.after SaturationWs% [ /"#2
w
w [Saturation, S % /
& | Consol Pressure K/SqFt 0 - 8 3
E WC ofter Consol,We % AXIAL STRAIN, PERCENT
m
Void Ratio ofter Consol,eg
; 66 Type of Test Bla Lidh §
s [Maj Prin Stress,o, K/SqFt{ 17.0 | 26. Constant RATE OF STRESS
- PROJECT NO. 12819-12578
3 [Min Prin Stress,g;,, K/SqFt 0 | 8.6k Control
= |water Content. We % UNConsolidated  UN Drained PROJECT NAME JIM BRIDGER PROJECT
-
<t |Void Ratio, ef Type of Specimen .
et et Sl 1'92 g=  °|Tang= |c= K/sq n“ BORING NO. DH-1B-24 |DEPTH 75 TO 75.5'
t4: iaht hes| 3+9 | 3.9 dl
Initial Heig Inches Clossification CLAYSTONE I_ DATE 7/3/70
Test Time fo Foilure  Min| 8.5 | 10 b e A b g8 |
PL Do TRIAXIAL COMPRESSION TEST REPORT
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U.S. STANDARD SIEVE SIZE 2
3N YaIN NQ4 NOIO NO.40  NO.200 <
100 T - :
. o I 50
© 1 . A ! %
s P a T 1 W >
> 11 ¥ il T 1 g
L S A 2
w +H——t 4 } . 60 o
z < | | | | | t T
s +4 4 } +
- el ! W ! =] -30
: T o ety ¥ o g —
o 20 HE T ——h + n 90 A w e e
w < 0§ LiR L © / = s R e ‘\.\ ™ |2
i JAET B IR Ry > 020 - < »
1000 100 10 1.0 0.1 Qo1 oool| @ / « / / \ \}‘\/
GRAIN SIZE INMILLIMETERS @ Lo > g N \
GRAVEL SAND x 1 X
COBBLES [T T SILT ORCLAY e // B0 / \
Test No. 1 2 x /
o 30
Water Content,Wo | 9.5 | 10,3 ~ / s [ \
- > =
10 20 0 0 0 6
E Dry Demrt b Joe 1 132.2 a 20 APPLIED PRIN5C|PAL ShTRESSESS, KIPS/SQ FT.
z |Void Ratio,eo / &
Remarks: #1 CONFINING PRESSURE 0 PSI
tion, %
il 10 l[ #2 CONFINING PRESSURE 90 PS|
— |WCafter SaturationWs%
w
W |Saturation, S %
& |Consol Pressure K/SqFt 0 3 T Z
E WC after Consol,We % AXIAL STRAIN, PERCENT
g Void Ratio after Consol.eg Type of Test
Maj Prin Stress,o, K/SqFt]53.0 | 69. Fon Kig
s |Ma | K/SqFt)53 9.9 Constant RATE OF STRESS Ii PROJECT NO. 12819-12578
3 [MinPrin Stress,0,, K/SaFYf 0 [12.9% Control P E——
= | water Content,We % UNConsolidated UNDrained PROJECT NAME
—
< |Void Ratio, e¢ Type of Specimen NX CORE
Specimen Diameter Inches 1.80 [1.76 ¢ = °|Tang= ¢ - K/Sq.FY. BORING NO. DH-JB-24 DEPTH 109.0 TO 109.5"
e . "
Initial Height Inches| 1,78 | 3,98 Clossification CUAYSTONE DATE
Test Time to Failure  Min| 2,5 |2}4.5 LL G NONE CIVEN # ————ay
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U.S STANDARD SIEVE SIZE
JIN. /4 IN. NOQ4 NOI0O NO.40  NO.200
1 T 2l T NOTE #2 FA[LED|AT
| " 4 " H H
z 1 [ 6.42 k§F -
S 1 A 4 :
® g H— ——H A0
i 7L FE TR P
z Rl | w60 a
u 40 + + + : + e ¥
- B - ' : g 30
: T T » g
0 20 s —t 1 » 50 w
i 48 [ T | a :
z Lol LR . 20
1360 100 10 1.0 0.1 o1 o000 | © x
GRAIN SIZE INMILLIMETERS mho uq.l
. GRAVEL SAND @ -
COBBLES [—t=T——t—r—4T 7] BILTOR CLAY : i
Test No. 1 2 ] « 50
Water Content,Wo  %|16.7 |19,k I :_; y r‘ /*{Tri
= [ory Density Lbs/cuFtf109 [107 o 10 20 30 Lo 50 60 70
= o 20 APPLIED PRINCIPAL STRESSES, KIPS/SQ.FT.
Z |Void Ratio, e, !
Saturation, S, % Remarks: #1 QU TEST = UNCONFINED COMPRESSION
p ST - FINING PRESSURE
 |WC.after Saturation,Ws% 10 2-] f2 QU TE L
w
w |Saturation,S %
: - 0 / R} #1
& |Consol Pressure K/SqFt - ) 3
E W.C.aofter Consol,We % AXIAL STRAIN, PERCENT
yi Void Ratio after Consol,eg
3.9 Type of Test =
Maj Prin.Stress,o, K . 17.
! |Moj | T.92 Constant RATE OF STRESS || PROJECT NO. 12819-12578
3 [Min Prin Stress,0, K/Sqftf 0 | 11.5 Control
E Water Content,We % UN_Consolidated UNDrained PROJECT NAME JIM BRIDGER PROJECT
—
< |Void Ratio, ef Type of Specimen NX CORE
Specimen Diameter Inches|2.0 1.97 ¢ a ° | Tan ¢= C= K/SQ Ft BOR| NG No DH_J 8_28 DEPTH 98 X D TU 98 i 5 ’
itiol Height  Inches|3, . e f
L bt an 1t Classification CLAYSTONE || DATE 7/3/70
Test Time to Failure Min. 2 '105 LL 8 2'1.6 —_— ... |
PL Do TRIAXIAL COMPRESSION TEST REPORT

L

€ oM
‘ON WHOS



pi ) £

BT~3

WOODWARD - CLYDE 8 ASSOCIATES
- U.S. STANDARD SIEVE SIZE
e *nofe JeHhngE I Ischlg *NDTE CHANGE[ I§ SCALE
- b i +
5 iy ey
e " e 140 ¢
S LBy T Le g 80
« | I I | ‘ i e
w + + - . + . 120 1{
E 40 ! : ! ! \ : t ﬂ_‘ p / ﬂd
- i i i | i ! o . ; !_ 60
5 A OHER N IR . S ? i) |
& IIRE N A A 2 74 <
o % l 1'. : f Tl - o 4o \
y x
000 0 RainSIZE NMILLIMETERS ﬁ 80 - / r \
GRAVEL SAND [ 1+
COBBLES [— T SILT OR CLAY e }’20 S
Test No. € ¢ i
Water Content,Wo ~ %| 1 2 3 h ; : I}-r)\ \
= i & - 20 10 60 80 100 120 140
; DryDengity DL PHALG 111 4 155 (1.3 8 Lo APPLIED PRINCIPAL STRESSES, KIPS/SQ. FT.
Z |void Ratio, e 115.8 | 109,2(112.9 [116.2] M ?
Saturation, S, % 1] /,...;2 Remarks: #1 CONFINING PRESSURE 0 PSI
] 20 #2 CONFINING PRESSURE 0 PSI
- [WCafter Soturaton¥s® ” ,/ 73 #% CONFINING PRESSURE 0 PSI
Cubaies 2 ﬂ_}_ #k CONFINING PRESSURE Lo PS|
W |Consol Pressure K/SqFt 0 : : z
E WC after Consol,We % AXIAL STRAIN, PERCENT
» Void Ratio after Consol.eg Tt ol Tt e
ws [MojPrin Stress,o, K/SaFt{l7.5 |32.8 |2,74 JUb-264142 costqnt raTe OF STRESS Ir
= ROJECT NO. 12819-12578
> |Min Prin Stress,0;,K/Saftf 0 | 0 0 15.76 | #4 CONSTANT RATE-GF STRAIN P
& | Water Content,We % uNConsolidated  UNDrained PROJECT NAME JIM BRIDGER PROJECT
< |void Ratio, e Type of Specimen PITCHER
Specimen Diometer Inches|2 83 |[2,83 | 2,82 | 2,83 o= Y fon g = ¢c= K/SaFt] BORING NO. DH-1B-34 DEPTH 23.5 TO 30.85'
ifi 60 50 [5.10 |5.60 I
Iyt Reight | 0T 5 Classification SANDSTONE | DATE
Test Time to Failure  Min| 1.5 | 37 3 |3.8 L NON-PLASTIC |G 2.35 L Bitior=te—te 1 d oA ki
PL Do TRIAXIAL COMPRESSION TEST REPORT
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WOODWARD - CLYDE & ASSOCIATES

U.S STANDARD SIEVE SIZE

3N 3/4IN. NQ4 NOIO NO4O  NO. 200
¥ 100 i ll, i : l' I 0Tq: '! FANLED 50
5 1 clpy [ e 89,15 |ksF
w % 1 BRI 01 E
; I 4 + } w 15
: I / gio ¢
« TV T Th N ] ~
z CrTr 1§ 1 p 60 L e
z g 1] . -4 o
ol 1l T3 : 5 % s il \
z ! + i 1 7 0 e \
w | ! | | | ~ n /
g ¥ T Tt % w50 w
w s 3 | .I ‘ 5 ’3‘ E "’,2
a T T 1 x D 020
1900 100 10 1.0 0. @or oool | « x L~
GRAIN SIZE INMILLIMETERS 8 uo ’ g
GRAVEL SAND e
COBBLES [—r—p oy G SILT OR CLAY e l %10 /7 ‘ '
Test No. 1 2 3 3 30 I / Pa \
Water Content.Wo %] 16,3 | 17.2 | 14.8 - 0
A g
< |Dry Density Lbs/CuFt| 108 [110 | 109 & ‘ 10 20 30 Lo 50 60 70
— o 20 n APPLIED PRINCIPAL STRESSES, KIPS/SQ.FT.
Z [Void Ratio, e, »
Saturation, Sy % ] ' 2. Remarks:  #1 QU TEST - UNCONFINED COMPRESSION
70 T PR 10 . #2 QU TEST = CONFINING PRESSURE 10 PSI
e / 1 #5 QU TEST - CONFINING PRESSURE 30 PS|
L 1Saturation, S % I/
& |Consol Pressure K/SqFt 0 > - >
E WC after Consol,We % AXIAL STRAIN, PERCENT
[22]
I,
Void Ratio after Consol.ed ¥oe of TR 7
o MajPrin Stress.o; K/SaFt] 9,16 | 1.6 | 6.8 Constant RATE OF STRESS PROJECT NO. 12819-12578
= [Min Prin Stress,0,,K/SqFt] 0  [1.hL [L.32 Control
= |water Content.We % UNConsolidoted N Drained PROJECT NAME JIM BRIDGER PROJECT
—
" Void Ratio, er Type of Spemmen P| TCHER
' 3 81 [ 2:09
Specimen Diometer Inches| 2.81 |2 61 - Y= o | Ton g = i K/Sq.FT.“ BORING NO. DH-1B-36 DEPTH 1l1.5 TO 14.0"
iti i hes| 5.3 |5.60 | 1,87 il
lnmal‘ Height  Inc gs Classification SANDSTONE || DATE 8/1/70
Test Time to Foilure Min. 5 22.5 IIS-S LL um-PusTlc G 2.51 il — — — — T
L Do | TRIAXIAL COMPRESSION TEST REPOR
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WOODWARD - CLYDE 8 ASSOCIATES

US STANDARD SIEVE SIZE

100 s:u lk]m‘ NO4 mim NO.40 no.'zoo
= ! 4 : - ! 50
= Fop -t " "
© 8l 1d 4! ! . ! )
Ay IR EENA N} ' E
> 18 BEA N g
® - : 3 H @ 4o
« T LT S
£ | i I | | t 60 o
L 40 4 + + +
s iy LD o * 30
- T\ iy 2
S T TR R @ y ——t——]
u ¥l 0 T [ % ® 20 o T8
[1] L L 1 Il 1 - _n
1000 100 10 1.0 0.1 qor 000l | © x \
GRAIN SIZE INMILLIMETERS B ho a4 ’
GRAVEL SAND x o
COBBLES [— G SILT OR CLAY = ? & / \
I’z -
Test No. 1 2 @ / \
- ” Ed
Wafer Content,Wo  %| 15.6 |1L.0 < : N
-
< |Dry Density Lbs/CuFt}111,0 |109.2 o 0 10 20 30 10 50 60
= o 20 APPLIED PRINCIPAL STRESSES, KIPS/SQ.FT.
Z [Void_Ratio, ey
Saturation, S, % Remarks. #1 CONFINING PRESSURE 10 PS|
10 #2 CONFINING PRESSURE L0 PS|
WC after SaturationWs%
o P i
e Sufun‘:hon.s % 41
& | Consol Pressure K/SqFt 0 . ; z
E WC after Consol,We % AXIAL STRAIN, PERCENT
@
tio aft 1
Void Ratio ofter Consol.ed Type of Test 5
jPrin.Stress,o, K/SqFt|8, 0.68
o b b s L T Constant RATE OF STRESS "PROJECT NO.  12819-12578
3 [Min PrinStress,o,, K/SqFtf 1.4k |5.76 Control ||
& |Water Content,We % UNConsolidated UNDrained PROJECT NAME JIM BRIDGER PROJECT
"
< |void Ratio, ef Type of Specimen ' |TCHER
Specimen Diameter Inches{2 .83 |2,83 g= o [ Tan g = ¢= K/sqFt| BORING NO. DH-JB-36 DEPTH 25.0 TO 26.0!
ts) el hchons A0 15,80 Classification SANDSTONE || DATE
Test Time to Failure Min| 8 27 1L e e R
LL NON=PLASTIC | G 2.1 r s ) 1L L
PL Do I TRIAXIAL COMPRESSION TEST REPORT
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WOODWARD - CLYDE & ASSOCIATES

U.S. STANDARD SIEVE SIZE 80 ,
100 I:I‘ 3l'djll. NO4 m}lo NO. 40 IOI!W k1 NOT FA LuR
. H— -+ -G3 K 50
o P o A eI, BB amn =N
g 1 AN Jor.6 ok | & 7
> I | | | ‘ I fh L, & m‘ %’0 5 / _— \\\
: ” |L Jr I | \ 3 1 iy B 1\ N
: I EENRA 60 g < =
i 40 H— ' H w g // \
= £ 8 AR o 30 4
- i [ ! 0 0 V
v Srid LLE { S » / /
& 2 B : : ® 50 ";D— W
o ) B | La¥ O e # £
: T T . 520
T — 10 1.0 o qor o000l | @ x / \
GRAIN SIZE INMILLIMETERS 2 ho o ﬂ = g
. GRAVEL SAND B
COBBLES [~y ] SILT OR CLAY e %10 1 ,// (’2
Test No. 1 2 3 h g 30 \
Water Content,Wo %} 11,9 | 9.8 |13.6 [13.8 ; / 5 \
= Dry Density Lbs/CuFt]1235 [ 11k |[112 113 = 10 20 30 Lo 50 0 70 80
= o 20 APPLIED PRINCIPAL STRESSES, KIPS/SQ.FT.
Z |Void Ratio, e, fz.)
SGfuroﬂon‘so % Remarks: ’1 QU TEST = UNCONFINED WRESS|ON
; L 10 r #2 QU TEST = UNCONFINED COMPRESS|ON
o [EC R O #3 QU TEST = CONFINING PRESSUE 10 PSI
- |Saturation,$ * I # QU EST - CONFINING PRESSURE L0 PS|
w |Consol Pressure K/SqFt 0 2 3 2
E W.C ofter Consol,We % AXIAL STRAIN, PERCENT
@ . ¥NODTE SCALE
Void Ratio after Consol.ed
' /SqFt] 83.1 | 27.5 | 99.0| 102 jType Wi o 1) B
w |MojPrin Stress,o, K . . . 182 Constant RATE OF STRESS
o 12819-12578
> |Min Prin Stress,g,, k/SaFt| 0 0 |1.ih .76 34k CONSTANT RATE, OF STRAIN PROJECT NO.
< |Water Content. Wy % UN Consolidated UNDrained PROJECT NAME JIM BRIDGER PROJECT
i
<t [Void Ratio, ef Type of Specimen PITCHER
Specimen Diameter Inches} 2,62 2,82 12,83 R.% . oy~ |c- K/saFt] BORING NO. DH-JB-36 | DEPTH 34.2 TO 38.0°
itial [ h . 60 60 B,.60 —
Initial Height Inches| 5,10 5 b Classification  SANDSTONE DATE 8/11/70
Test Time to Failure  Min] L7.5 3 3.6 | 3.6 LLNON=PLASTIC 6 2.41 IF_ = —_——————
PL Do I TRIAXIAL COMPRESSION TEST REPORT
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WOODWARD - CLYDE & ASSOCIATES

u.s. :TANDARDSIEVESIZE -
3N HalN N4 NOIO NO.40  NO.200 E [
L ) g g : *NOTE lCH NGE IN |SCALH *NOTE CHANGE’: IN SCALE
[ 2 " i :
z 1R T T w
S 80 + + + t + e
z 3BT il : i«
> e 1] i S a0
[++] '8 = + : 3 L4
e T [ ThLT 3
z {iRk Y p= 120 o
uw 40 + + + + + - ¥
e 4 L ol i : <] .60
o T He | 0 g
S 20 i " ' » 100 o
w 14 L4 B N o I r R {‘ﬂ
o T I T = o ko < <
1 ll ; - ’ m
e erain size m'alLLu_géTEst' iy 6 80 "1 ? 4 / \\
coppips | SRAVEL | _SAND SILT OR CLAY 3 I / \
e LF T T n 0 20 — h‘
Test No. 1 2 3 € \(‘ \
Water Content,Wo  %{11.7 [15.9 | 13.9 E A r\ﬁ ‘Ef? \ \
nd Sk >
< ty Lbs/CuFt. 29 ko 60 80 100 120 1.0
= Dry Density Lbs/CuFtiy1h,0 1108.9 f11h.1 a Lo l APPLIED PRINCIPAL STRESSES, KIPS/SQ.FT.
= |Void Ratio, e, 7 , A
Saturation, S, % I /'1—" Remarks: #1 CONFINING PRESSURE 0 PS|
fter Saturation W 20 ) #2 CONFINING PRESSURE 10 PSI
o et e / #24, #3 CONFINING PRESSURE L0 PSI
W |Saturation, ! = 7
& |Consol Pressure K/SqFt 0 3 ’ ¢
g WC.ofter Consol,We % AXIAL STRAIN, PERCENT
m
tio aft Iy
Void Ratioa erCo;so ed = Tk Taat
Maj Prin.Stress,o, K/Sq Ft .5 22,9 [106.5
b K/SaFt] 36.5 Constant RATE OF STRESS PROJECT NO.  12819-12578
3 [MinPrin Stress, 0, K/SqFt] 0 |1.hlh | 5.76 Control
= Water Content, W % UN Consolidated  UN Drained PROJECT NAME JIM BRIDGER PROJECT
: Void Ratio, eg Type of Specimen P TCHER
Specimen Diameter Inches|s g2 |2 81 2.81 g= ° | Ton g = e K/Sq,Ft BORING NO. DH-J1B-38 DEPTH 32.3 TO 35,7"
iti ight h 0 [5.60
aiiis Kot 2 .es p-60_15.60 b Classification SANDSTONE DATE
Test Time to Failure Min| 8 12,5 | 55 LL NON-PLASTIC 6 2.16 =——_————J
3 = TRIAXIAL COMPRESSION TEST REPORT
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WOODWARD - CLYDE & ASSOCIATES

£.0OM
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U.S. STANDARD SIEVE SIZE

100 3:* ‘fa'lh NO.4 nctio_‘-.cmo IO.YSOO =
E B— —HH 50
I I | |
5 ® T . i 70 .
< o i P notg #2|oto|NoT(Farf aT[ | %
% 1B || | |af-[coMPgsiTE 9o
x * T T T ] i bl o >
= + + t + + . 60 g.)
= J W Pl i H o -
w 40 + + + b4
= | ol H o 30
TN 3 ; i
£ " T TN R R =~y =7 Al =
& T I | | i x :520 / \
360 00 0 10 81— gor oo | @ x r
I 1 | I L ¥
GRAIN SIZE INMILLIMETERS @40 < // = AN
GRAVEL SAND @ L
COBBLES [—grpr—trr—T—F—{ SILT OR CLAY : }‘10 L \
Test No. 1 2 3 h 3 30 \
Water Content,Wo  %| 14,5 |16.2 | 14.3 [12.7 ; d 75 \
i
<t |Dry Density Lbs/CuFt]112,2 [110.0 [111.1 |11L.2 & #1 4 L.}} 10 20 30 Lo 50 60 70
= 020 ) APPLIED PRINCIPAL STRESSES, KIPS/SQ.FT,
= |Void Ratio, e,
Saturation, S, % ’& Il Remarks: #1 CONFINING PRESSURE 5 PSI
WC after SaturationWa% 10 #2 CONFINING PRESSURE 20 PS|
el L [ #3 CONFINING PRESSURE 20 PS|
w [Saturation, S % 43 W #i CONFINING PRESSURE 20 PS|
L | Consol Pressure K/SqFt 0 3 3 -
E WC. after Consol,We % AXIAL STRAIN, PERCENT NOTE #2 WAS NOT STRESSED TO FAILURE
m
Void Ratio after Consol.ed f Test
: dzpe 0 — e
w |MajPrin Stress,o, K/SqFt[20,12 62,28 8.77 56.28 Constant RATE OF STRESS
o Sy e ; T NO. 12819-12578
S [MinPrin Stress.o,, k/Sart| .72 [2.88 | 2.88 | 2,88 | #34L CONSTANTCRATE P STRAIN PROJEC
= |Water Content. W, % UN Consolidated  UN Drained PROJECT NAME JIM BRIDGER PROJECT
-
< Void RO"iO.eF Type of Specimen PITCHER 2
i i 8
Specimen Diameter Inches[2,83 (2,83 | 2,83 2,81 s o | ton g = ¢= k/saFt] BORING NO. DH-3B-45 DEPTH 11.5 TO 16.1°
ADHS v Inchesp.ho h.Th 15,60 13,60 Classification SANDSTONE DATE 7/23/70
Test Time to Failure Min| 21,5 | 66 0.2 1.5 LL NON=PLASTIC | G 2.19 l,—_'_.-—-——-= gJ
» PL Do 1 TRIAXIAL COMPRESSION TEST REPORT




*a14

9T1-3

WOODWARD - CLYDE & ASSOCIATES

U.S. STANDARD SIEVE SIZE 8o -
100 3IN 'I.'ul N4 n%n NO.40 ln‘:oo OJ .
" bidi ! | NOJE #1{ NO 50
S o 1 Y FA{LUR AT
S o R wrRr T &
¥ I I I | fatT &
o H A . s 0
S O I 0 W i 5
z g SRR E = 60 e
w 40 . B + t - w v
| | | | | y
: e 4 i &
o 20 ol i R + ® 50 =
& L TR o E
o I R 2 20 o
i . o001 | » x
i IOOGRAINIOSIZE lNI::.lILLIl:’éTERSq-JI ; m hu I.Iq.l // ?\.\
GRAVEL SAND x 24
cosLEs (—SREL P ——] siLT o-ncm £ / 510 / \
Test No. il s - /;.;2 \
Water Content,Wo %] 13,1 | 13,5 ; 0 ’ Wl
= Dry Density Lbs/CuFt| 100 | 113 & 10 20 30 Lo 50 T A
= o 20 }— APPLIED PRINCIPAL STRESSES, KIPS/SQ.FT.
= |Void Ratio, e,
Saturation, S % Remarks: #1 QU TEST - UNCONFINED COMPRESSION
T 10
e il #2 QU TEST = CONFINING PRESSURE 'S PS|
ud Saturation, S %
! 1consol Pressure K/SqFt 0 T 3
E WC.after Consol,We % AXIAL STRAIN, PERCENT
m
Void Ratio after Consoled
/ Type of Test -
Maj Prin.Stress,o, K/Sq Ft 5
ek b | 83+ | 3846 Constant RATE OF STRESS PROJECT NO. 12819-12578
3 |Min.Prin.Stress,o,, K/SqFY| 0 o712 Control :
= |Water Content. We % UNConsolidated  UN Drained PROJECT NAME JIMm BRIDGER PROJECT
|—
< |Void Ratio, ef Type of Specimen PITCHER .
Specimen Diameter Inches|2,81 | 2,82 — B i oy K/Sq,FtII BORING NO. DH-JB-45 DEPTH 25.1 & 25.6
itial Height Inches| 5,30 .
Snitia Heg gebesiie20 L3 Classification SANDSTONE I[ DATE 7/2 1/70
Test Time to Failure  Min, 41.5 LL NON-PLASTIC |G 2.29 I —
b 8 | TRIAXIAL COMPRESSION TEST REPORT
- .
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WOODWARD - CLYDE & ASSOCIATES

U.S. STANDARD SIEVE SIZE

-

100 B E *Nof e JcHhnde v [schL *nb7d chaNce[od sEale
- ! - g { 100
: T
o O N N L D " k
2 o | o g o
[ I | | | 1 | SAMPLE ~N
w b R + . 120 g
= I I I | I = a — 771
w 40 + + 4 : + ('S v
. IR o 60 = -
z IR s g L~ \2&
o 20 R t + » 100 w 4
E IR AN & 12 £ re i
o il il B ' * @ 40 7
1000 100 10 1.0 0.1 Qo1 o000 | ® x / \
GRAIN SIZE INMILLIMETERS a 8o & P N
GRAVEL SAND @ -
COBBLES (— S SILT OR CLAY e X N \
Test No. 1 2 g 60 \
Water Content,Wo  %| 12.8 | 15.0 :_; ot 71 |
sl
< |Dry Density Lbs/CuFt]|113,0 | 110.8 & ) [3 B 100 12 1450
= o |0 APPLIED PRINCIPAL STRESSES, KIPS/SQ.FT.
Z [Void Ratio, eo 1
Saturation, S, % Remarks: #1 CONFINING PRESSURE 0 PSI|
20 PRE SSURE PS|
. |WC after SaturationWs% f2 CONFINING PRE 30
w
W Saturation,S %
! 1Consol Pressure K/SqFt 0 : - -
E WC aofter Consol,We % AXIAL STRAIN, PERCENT
m
Void Ratio after Consol.eg t s
ype of Te Fomtlbleiaiints o)
s [Maj Prin Stress.o, K/SqFY| 70.2 §32.82 Constant RATE OF STRESS 1 PRI
S [MinPrinstress.o, k/sart] 0 |1.32 1 SNSAT RATf4PE; STRAIN | PROJECT NO.  12819-12578
=3 n Lt 1] .
S |Water Content. Wy % UN Consolidated UNDrained PROJECT NAME JIM BRIDGER PROJECT
[
<t |Void Ratio, ef Type of Specimen PITCHER <
Specimen Diometer Inches| 2,81 2,84 g = ° | Tong = e K/SqFt. BORING NO. DH=31B-45 DEPTH 29.3 & 32.0
iti ht Inches| k4,80 0
lnﬁ;:’I-Helth . MM- h;s 5;66 Classification SANDSTONE DATE 7/23/70
Test Time fo Failure in. —
4 LL NON=PLASTIC G NONE GIVEN
L Do | TRIAXIAL COMPRESSION TEST REPORT
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U.S. STANDARD SIEVE SIZE -
100 ::ll %Tnu. No4 myo Na40  NO.200 >
- i il : ! 0
30 I R A f
s IR EIRA N L b
5 g H | R COTETE @ho
£ 1 | I ] I SAMPLE }
z 18 HE R ut p 60 o =
S N - A
[ L4 ! ! o 0
s ST 2 -
- TN g5 :
: T T z 20
%60 100 10 1.0 0.l aor o000l | 0 (14
GRAIN SIZE INMILLIMETERS m ho qu
GRAVEL SAND o v
COBBLES [—~T—p N SILT OR CLAY - $s0
Test No. 1 2 < Y # P AR E [ _
Water Content,Wo  %| 15,2 | 15.2 : 0
_j > -
< |Dry Density Lbs/CuFt| 123 |111 & 10 20 30 Lo 50 60 70
- 220 b2 APPLIED PRINCIPAL STRESSES, KIPS/SQ.FT.
= |Void Ratio, e, J
Saturation, S, % ),— Remarks: #1 QU TEST - CONFINING PRESSURE 10 PSI
TEST - FINING PRESSURE 0 PS
+ |WC.ofter SaturationWs% 10 f2 QU TEST - CONFINI b '
w e
wi | Saturation, S % A
& I Consol Pressure K/SqFt 0 - ; ;
E WC ofter Consol,.We % AXIAL STRAIN, PERCENT
m
Void Ratio after Consol.ed = fTast
ype of Tes
‘ 9 I
= MajPrin Stress,o, K/SqFt|8.07 | 17.3 Constant RATE OF STRAIN PROJECT NO 12819-12578
3 |Min Prin Stress,a,, K/sqFt|1.bl | 5.76 Eonteil .
= | Water Content, Wy % UNConsolidated  UNDrained || PROJECT NAME JIM BRIDGER PROJECT
o
< |Void Ratio, e¢ Type of Specimen PITCHER
ppacinmn Dueter Dedel.2dn 2‘:' g=  °|Tong= |c= k/soft] BORING NO. DH-3B-45 |pgpTH 36.0 TO 36.5'
itial Height Inches| 5.60 |5.60
~ '0. 'gF | | FEP I Classification  SANDSTONE DATE 7/23/70
Test Time to Foilure in] 0. - LL NON-PLASTIC | G 2.38
= 25 TRIAXIAL COMPRESSION TEST REPORT




APPENDIX F

TABLE I - SUMMARY OF SPECIFIC GRAVITY TESTS



HOLE NO,

5

9

10
11
12
16
23
24
24
28
28
28
28
34
34
36
36
36
38
38
45
45
45

TABLE I

SUMMARY OF SPECIFIC GRAVITY TESTS

DEPTH (FEET)

9.5
21s1
27.6

9.5

8.0
35.0
20.0
63.5
75.0
57.0
73.0
86.0
88.0

7.5
29.0
11,5
24,5
38.0
11.0
32¢50
11.0
24,2
38.2

WU(%DWARD - CLYDE & ASSOCIATES

SPECIFIC GRAVITY

2.40
2.39
2.49
2.64
2.44
2.41
2.53
2.54
2.57
2.61
2,51
2.56
2.46
2.67
2.35
2.51
2.41
2.41
2.49
2.46
2.49
2.29
2.38

F-1




APPENDIX G

TABLE II - SHEAR MODULUS TEST RESULTS



TABLE I1I

SHEAR MODULUS TEST RESULTS

ksf ksf ksf cps ksi
Sample Identification O3 Cp o7 f G Remarks
DH-JB-38 #9 4,0 0 4.0 380 94.6 Moisture con-
depth 22.8-25.0 tent = 13.2%
P e L P60 0 BiD ATD 106.9 | Ust Denaititn
yellow brown, moder- 121.8 pcf
ately to well cemented e

10.0 0 10.0 415 115.7 Dry Density =

107.6 pcf

DH-JB-38 #2 4.0 0 4.0 210 12,2 Moisture con-
dBpth 6.3"'8-6' tEnt = 17-7%
niddle 1/3 of speci- 6.0 0 6.0 225 16.6 Uet Density =
men. Sandstone, : 121.8 pef
fine, light grey i
brouwn, friable, 10.0 0 10.0 245 23.4 Dry Density =
horizontally stra- 103.5 pcf
tified
DH-JB-38 #8 4,0 0 4.0 240 22.4 Moisture con-
depth 21.3'-22,8! tent = 15,0%
JapELTh, SL108, 6.0 O 6.0 270 33,3 Uet Density =
light grey, mo- 134.5 pef
derately to well 1%
cemented, hori- 10.0 0 10.0 310 49.7 Dry Density =
zontal bedding 117.0 pcf

14.6 0 14,6 330 59.6
DH-3B-38 #1 4.0 0 4,0 230 17.6 Moisture con-
depth 4.0'-6.3" tent = 15.4%
Cp il i g e S Bl <. D~ 6,0 255 27.4 |uet Denabtish
light brown to yel-

124.6 pcf

low brown, moder-
ately cemented, 10,0 0 10.0 270 32.8 Dry Density =
horizontally 108.0 pcf
stratified

WOODWARD - CLYDE & ASSOCIATES
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DYNAMIC TESTING PROGRAM

Description of Cores and Sample Preparation

A total of four Shelby tube samples uere testéed. .The tube
dimensions were approximately 2 7/8-inch inside diameter by 36 in-
ches in length, both ends were sealed with wax. The tubes were cut
into three equal lengths with a tube cutter and relabeled with the
appropriate identification as top, middle, and bottom. Each of
these sections were cut along the longitudinal axis with an elec-
tric saw. The specimens were then removed from the steel tube
sections and trimmed down to approximately 1.4 inches in diameter
by 3 inches in length to accommodate the testing apparatus. The
sample preparation was performed in a humid room to minimize the
loss of moisture. The geometry and weight of each specimen uwere
measured so that density values could be determined.

Description of Testing Apparatus

The basic equipment includes the Hardin oscillator fixed-
spring model consisting of four leaf springs coupled to a central
mass with upper load platen attached. Also included are: an ac-
celerometer; electromagnetic coils; 200 lbs. load cell; aﬁd a tri-
axial cell pressure chamber with pneumatic counterbalance and
loading actuator.

Description of Electronic Equipment

The basic electronic qpmponents include a sinusoidal wave form

oscillator; power amplifier, cathode follower, dual-beam

WOODWARD - CLYDE & ASSOCIATES
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oscillosceop, D. C. constant voltage power supply and amplifier,
and a digital volt meter.

Description of Test Procedures

The details of the equipment and the step by step test pro-
cedure have been previously published by Hardin and Musie (sTP
392 ASTM Symposium on Testing of Soils and Rock, June 1965)., Basic-
ally, each of the four specimens was sealed in a rubber membrane,
placed in the triaxial cell and subjected initially to various con-
fining pressures. The range of initial minor principle stress,
03, was from 4.0 ksf to 14.6 ksf, with the state of stress iso-
trepic.

Using the Hardin shaker, each specimen was then subjected to
a range of torsional vibratory oscillations varying from 50 to 500
Hz at the various stress conditions until a resonant column con-
dition was obtained. For each confining pressure, the frequency
of maximum torsional response (resonance) uas obtained; the reson-
ant frequencies, f, ranged from 175‘Hz to 415 Hz for the isotropic

state of stress.

WOODWARD - CLYDE & ASSOCIATES
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APPENDIX H

TABLE III - SUMMARY OF LABORATORY TEST RESULTS
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TABLE 111
SUMMARY OF LABORATORY TEST RESULTS
NATURAL INATURAL DRY|ATTERBERG LIMITS|UNCONFINED|TRIAXIAL SHEAR TESTS
HOLE R MOISTURE | DENSITY | LiQuiD [PLASTICITY/COMPRESSIVE[ DEVIATOR [ CONFINING SOIL TYPE
(FEET) (%) (PCF) | t!MIT | NDEX | STRENGTH | STRESS | PRESSURE
I : A (%) (%) (PSF) (PSF) (PSF)
" - " p [ SANDSTONE, weakly
DH JB-2 6.0 4,4 92.5 cemented, brown.
7.0 6.7 108.8 19,100 SANDSTONE, brown
.
DH JB-5 2.0 9.6 SANDSTONE, mod-
eratly cemented,
I brown

5.5 7.8 106.2 [Non-Plastic SANDSTONE, weakly
to moderately
cemented, brown-
gray.

8.0 6.9 108.3 9020 720 SANDSTONE, weakly
to moderately
cemented, brown-
gray.

15.0 5.0 112.8 SANDSTONE, weakly
cemented, gray.

2245 9.1 SANDSTONE, weakly
: cemented, gray.

26.0 0.5 140.0 SANDSTONE, weakly

cemented, gray.

R o et S

2%



Z—H

i
L]

JOB NO. 12B819-12578

FORM NO
wC -6
WOODWARD-CLYDE & ASSOCIATES
TABLE 111
SUMMARY OF LABORATORY TEST RESULTS
ATTERBERG LIMITS|UNCONFINED|TRIAXIAL SHEAR TESTS [Water
HOLE sae i :ngsUTTJ‘;LE NADTEJ:;LTSRY L1QuiD [PLASTICITYCOMPRESSIVEl DEVIATOR | CONFINING Soluble SOIL TYPE
(FEET) (%) (PCF) | /M7 | iwoex | STRENGTH | sTress |pressure [Sulfate
(%) (%) (PSF) _(PSF) (PSF) %
DH JB-9 0.0 0.86 FILL, loose sand|
2ab 0.97 SANDSTONE, tan.
3¢5 el 1,39 SANDSTONE, well
cemented.

6.0 0.4 1 1.67 SANDSTONE,
brown,

15 4.6 SANDSTONE, weakly

j cemented, brown+
’ gray.

19,0 2.0 SANDSTONE, hard,
tan-gray.

20.0 8.3 Rid el 41,300 720 SANDSTONE, gray.

21,1 19 110.7 . (<0.001 SANDSTONE, weak,
brown.

21.8 8.3 116.8 |Non-Plastic 51,900 2880 SANDSTONE, gray.

2R3 6.3 112.9 370150 SANDSTONE, weak,
gray to brown-
gray.

30.0 10.0 109.6 SANDSTONE, weak,
gray.

30.5 8.3 109.4 SANDSTONE, weak,
gray.

Al«5 9,2 Ldd. 2 0.006 SANDSTONE, weak,
brown-gray.
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TABLE 1II
SUMMARY OF LABORATORY TEST RESULTS
! ¢ NATURAL [NATURAL DRY|ATTERBERG LIMITS gg;g:g:lig TRIAXIAL SHEAR TESTS *U?tzi
HOLE MOISTURE | DENSITY | LIQUID [PLASTICITY DEVIATOR [ CONFINING [2O1UDIlE SOIL TYPE
(FEET) (%) (PCF) | “!MIT | noex | STRENGTH | 'sTress | pRessure [Sulfate
2 (%) (%) (PsF) | (PsF) (PSF) %
DH JB-10|5.0 543 SAND, fine,
silty, brown.

20.5 2:5 110.4 66,950 2880 SANDSTONE, weakly
Eemantad, light
gray.

25 3.9 <0.001 SANDSTONE, weakly
cemented, gray-
brouwn.

27 .6 2.7 106.0 |Non-Plastic SANDSTONE, moder+
ately cemented,
gray

29.0 4.4 110.0 62,800 720 SANDSTONE, moder+
ately cemented,
gray.

41.8 4.4 116.2 1.19 SANDSTONE, weakly
to moderately
cemented, brown+
gray.

DH JB-11 (3.0 2 SANDSTONE, weakly

to moderately
cemented, browni

gray.,

L]
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TABLE T11

SUMMARY OF LABORATORY TEST RESULTS

JOB NO. 12819-12578

HOLE

DEPTH
(FEET)

NATURAL
MOISTURE
(%)

NATURAL DRY
DENSITY
(PCF)

ATTERBERG LIMITS

LIQUID
LIMIT
(%)

PLASTICITY
INDEX
(%)

UNCONFINED
COMPRESSIVE
STRENGTH
(PSF)

TRIAXIAL SHEAR TESTS

Water

DEVIATOR | CONFINING
STRESS PRESSURE
(PSF) (PSF)

Soluble
Sulfate

%

SOOI TYPE

DH JB-11

DH JB-12

5.5

10.0

16.0

22.5

23.0

3

3.5

14,4

10.3

==

105.8

4 1y

110.0

103.3

Non-P]

lastic

7500 .

46,150

0.019

<0.001

<0,001

<0.001

SANDSTONE, weakly
to moderately
cemented, brown+
gray.

SANDSTONE, weakly
to moderately
cemented, brown<¢
gray.

SANDSTONE,
cemented,

SANDSTONE,
cemented,

SANDSTONE,
cemented,

wveakly
gray.
weakly
gray.
weakly
gray.

SANDSTONE, moder+
ately cemented,
brown.

SANDSTONE,
cemented,
gray.

SANDSTONE,
cemented,

gray.,

weakly
brown+

weakly
brown+
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PAB'LE TR

SUMMARY OF LABORATORY TEST RESULTS

NATURAL INATURAL DRY|ATTERBERG LIMITS|UNCONFINED|TRIAXIAL SHEAR TESTs|Water

HOLE N OIS TORE DENSITY | LIQUID |PLASTICITY|COMPRESSIVEI DEVIATOR | CONFINING |901uble SOIL TYPE
(FEET) (%) (PCF) .| U!MIT | NDEx [ STRENGTH | STRESS | PRESSURE Sulfate

Yk (%) (%) (PSF) (PSF) (PSF) %

DH JB-12(8.5 10.3 99,6 26, 550 4320 SANDSTONE, weakly
to moderately
cemented, brown+
gray.

g °* 10,3 103.6 19,000 1440 SANDSTONE, weakly
to moderately
cemented, brownj

¥ gray.

15,0 4,2 121.0- SANDSTONE, modeTH
ately cemented,
brown-gray.

16.0 4,2 113.6 51,250 SANDSTONE, moder
ately cemented,
brown-gray.

23.0 4.5 1132 58,200 SANDSTONE, moderH

: ately cemented,
brown-gray.

DH JB-13|20.0 5.5 160.,2 1 23,1) | 158 SILT, brouwn.

3857 38.0 75.4 |81.5 |50.0 CLAY SEAM &n
weathered clay-
stone, gray.

-~
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TABIE T T
SUMMARY OF LABORATORY TEST RESULTS
4R NATURAL INATURAL BRIATTERBERG LIMITS gg;g:gsl:'ig TRIAXIAL SHEAR TESTS léla']c..e;l
HOLE MOISTURE | DENSITY LIQUID [PLASTICITY DEVIATOR | CONFINING [20LlUDLlE SOIL TYPE
(FEET) (%) (PCF) LimiT | INDEX | STRENGTH | sSTRESS | PRESSURE |[Sulfate
(%) (%) (PSF) (PSF) (PSF)
DH JB-13|40.0 Rille O 107.0 7620 4320 CLAYSTONE, waa-
thered, gray.
DH JB-15(5.0 6.5 106.,1 | 23,0 | 1043 CLAY, sandy, e
broun.
35.9 9.3 CLAYSTONE, gray
37 7 16.3 109,0 | 50.2 | 27.9 CLAYSTONE, gray
38.0 13.9 L1857 0 20,800 4320 CLAYSTONE, gray
88.2 g 154.8 |Non-Pllastic SILTSTONE, limy,
gray.
B88.5 C 161,8
104,000+| 10,080 SILTSTONE, limy,
gray.
DH JB-16|20.0 2.4 PI3eW SANDSTONE, weakly
cemented, gray.
222 2.9 SANDSTONE, weak
to very hard
cementation.
24,5 5.0 332 SANDSTONE, weakly
cemanted,
260 1.6 SANDSTONE, weakl)
cemented.

<

<
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TABLE III
SUMMARY OF LABORATORY TEST RESULTS
ATTERBERG LIMITS[UNCONFINED|TRIAXIAL SHEAR TESTs| Water
HOLE R SQTSUTTJ;LE NA;S::il}em LI0UID |PLASTICITY]COMPRESSIVE[ DEVIATOR | conNFINING [201uble SOIL TYPE
(FEET) (%) (PCF) LimiT | INDEX | STRENGTH | sTress | pressure |oYlfate
i (%) | (%) (PSF) | (PSF) (PSF) %
DH JB-16 [35.0 3.6 | 104.1 SANDSTONE, hard,
cemented.

36.0 3.0 138,2 SANDSTONE, moder+
ately to highly
cemented, brown}j

375D 3.0 111.0 SANDSTONE, moder+
ately to highly

) cemented, brounj

42.5 4,1 140.5 . SANDSTONE, brown+
gray.

DH JB-18 (5.0 5 P 96.5 CLAY, sandy,
porous.

D.0 3.9 93.6 |20.0 6.8 SAND, silty,
clayey.

5.0 5.8 99,5 585 1440 SAND, silty.

101 4,2 13,1 21,300 5000 SAND, silty.

1530 7.4 109.0 12,500 2000 SAND, silty.

39.2 21,3 101, 21°158,8 | 36,0 CLAYSTONE, gray.

39.5 19.3 108.4 9,050 4320 CLAYSTONE, gray.
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TABLE ITI1
SUMMARY OF LABORATORY TEST RESULTS
L gl NATURAL INATURAL DRYIATTERBERG LIWITS gg;g:;:lig TRIAXIAL SHEAR TESTS ggiagle
HOLE (FEET) MOI?TURE DENSITY LIQUID |PLASTICITY, SABEuE T DEVIATOR | CONFINING Sulfate SOIL TYPE
(%) (PCF) LIMIT | INDEX STRESS | PRESSURE 7
(%) (o) (PSF) (PSF) (PSF)
DH JB-22|68.8 13,5 118.0 (42.6 |20.8 | cLAYSTONE, gray.
69.0 13.8 119.2 20,800 7200 CLAYSTONE, gray.
DH 1B-23|20.0 14.3 116,2 CLAYSTONE, gray.
35.0 16.9 105.8 10,650 4320 CLAYSTONE, gray.
49.0 14,4 114.5 15,600 5760 CLAYSTONE, gray.
53.0 ° 11.1 126.7 28,600 7200 CLAYSTONE, gray.
DH JB-24142.5 18.2 12355 CLAYSTONE, gray.
63.5 10.4 129,8 CLAYSTONE, gray.
64.5 165 2 127.0 41,300 7200 CLAYSTONE, silty
64 10.8 125.5 57,200 CLAYSTONE, silty
=T 1 10.8 1280 17,000 CLAYSTONE, silty
75.5 11.5 118.8 18,000 8640 CLAYSTONE, gray,
silty.
95.0 13.3 115.5 CLAYSTONE, gray.
109 9.5 53,000 CLAYSTONE, gray.
109,5 10,3 132,72 57,000 {12,960 CLAYSTONE, gray.
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TABILESEIT
SUMMARY OF LABORATORY TEST RESULTS
ATTERBERG LIMITS|UNCONFINED|TRIAXIAL SHEAR TESTs [Water
g DEPTH :OA;UT:':; NAJ:::,LTSRY LIQUID [PLASTICITY[COMPRESSIVE] DEVIATOR [ CONFINING goigb%e SOIL TYPE
(FEET) (o) (PCF) | LWIT | INDEX | STRENGTH | STRESS | PRESSURE MELPSE
(%) (%) (PSF) (PSF) (PSF) %
DH JB-26 (4.0 16.8 116.9 SANDSTONE, brouwn

146 7.8 127.8 SANDSTONE, weak
to very hard,
brown.

10.0 12.9 118 L SANDSTONE, weakly
cemented, gray
to brown-gray.

15.5 542 111.3 AL . SANDSTONE, moder+
ately cemented,
gray.

28.5 4.7 112.3 51050 SANDSTONE, moder+
ately cemented,
gray.

a2 0 6.3 SANDSTONE, brown

PH JB-28 |16.0 1548 108.8 CLAYSTONE, gray.
< 8.2 LTSS CLAYSTONE, gray-

: brown.
41.0 19,8 107.5 19,280 * 5040 CLAYSTONE, gray-

X brown.

7.0 11.7 129.4 CLAYSTONE, silty|
gray.

64.0 10.9 ? 4 3 S 66,900 7200 CLAYSTONE, silty

-
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WOODWARD-CLYDE & ASSOCIATES
TABLE .I11
SUMMARY OF LABORATORY TEST RESULTS
ATTERBERG LIMITS|UNCONFINED|TRIAXIAL SHEAR TEsTs|Water
HOLE e |33;ﬁ32§ Nﬁ;:::hgnv LIQUID [PLASTICITY[COMPRESSIVEl DEVIATOR [ CONFINING goigb%e SOIL TYPE
(FEET) %) (PCF) | L/MiT [ INDEX | STRENGTH | STRESS | pRESSURE [@Y- 8%€
| (%) (%) (PSF) (PSF) (PSF) %

DH JB-28|73.0 153 o5 120.8 CLAYSTONE, gray.
86.0 10.3 131,5 23,100 CLAYSTONE, gray.
98 19.4 Pf 2 6420 i 08 1G85 CLAYSTONE, gray.
98,5 16.7 109.0 3,790 CLAYSTONE, gray.

.
DH JB-31 (5.5 2B SANDSTONE, brown|
Gt 102 112.9 19,850 SANDSTONE, weak,

¥ brouwn.
8.0 8.0 SANDSTONE, weak,

gray.
12.8 B.7 SANDSTONE, weak,

gray.
20 e 106 e SANDSTONE, light

brouwn.

DH JB-=-33"15.5 1748 10152 910 CLAYSTONE, wea-
thered, dark
brown,

170 11.9 114,05 SANDSTONE, weakly
cemented.

29.5 e | 113 .9 555200 SANDSTONE, brown /|

37.5 13.9 118 31,830 SANDSTONE, brown

-
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WOODWARD-CLYDE & ASSOCIATES
TABLEAIT]
SUMMARY OF LABORATORY TEST RESULTS
NATURAL |NATURAL DRY|ATTERBERG LIMITS|UNCONFINED|TRIAXIAL SHEAR TESTs |Water
HOLE reRTH MOISTURE | DENSITY | LiQUID [PLASTICITY[COMPRESSIVE["DEVIATOR | CONFINING Soluble SOIL TYPE
(FE ET) (%) (PCF) LIMIT | INDEX | STRENGTH | STRESS | PRESSURE Sulfate
| op (%) | (%) (PSF) (PSF) (PSF}
DH 1B-34 5.0 13,1 112 i <915 CLAYSTONE, wea-
! ! | thered.
‘5.5 | 158.1 | 113.5 £ 1830 g CLAYSTONE, wea-
! ! ! | l thered.
7.0 14.0 { 120.2 | 1820 : CLAYSTONE, wea-
‘ f thered.
17,5 | 36.2 | 22.7 | CLAYSTONE, wea-
! E [ ‘| ' thered.
8.0 10,9 | 123.9 £y | 10,600 720 CLAYSTONE, gray-
' i brouwn.
- o " 0.8, (1 128,09 R 51 2880 CLAYSTONE, gray-
; brown.
120,2 11.4 SANDSTONE, well
cemented, gray.
21,0 15 1129 24,950 SANDSTONE, well
cemented, gray.
23.5 11.0 115 .8 47,500 ? SANDSTONE, well
cemented, gray.
24,5 9.9 109.0 SANDSTONE, gray.
2515 11,1 109.2 32,800 SANDSTONE, weak,
gray.
28.0 11.3 116.2 138,500 5760 SANDSTONE, hard,
gray.
29.0 123 Non-Plastic SANDSTONE, hard,
gray.

(L
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WOODWARD-CLYDE & ASSOCIATES
TABLE ITI
SUMMARY OF LABORATORY TEST RESULTS
! |ATTERBERG LIMITS|UNCONFINED|TRIAXIAL SHEAR TESTS| Water
i DEPTH |:gl"s‘*1’_?né ‘NADT:NR;LTERY (70010 JPLASTICTY|COMPRESSIVEI BEVIaTOR | conFining |S0luble TRWIBE |
(FEET) f (%) ' (PCF) | LT | iNDEx | STRENGTH | sTrRess | pressure (Sulfate i
h_) sy L ) (%) (PSF) {(PSE). 1 PSS | |
DH JB-34 [30,0 | 14.3 100.0 } | SANDSTONE, hard, |
f F , _ f | gray.
50,501\ | 4036 112.9 2740 | | SANDSTONE, light
5 ! i brown.
36.3 A 108.1 | | SANDSTONE, gfay.!
| | |
| | : |
DH 38-35 (6.0 | 17.3 115.2 3630 | | | CLAYSTONE, broun,
i k | ’ weathered. I
6.5 i 9.1 104.1 | | CLAYSTONE, brown.
15.0 (12«4 '] 110,89 13,750 SANDSTONE, brown,
22,0 VLo g | in1sds 34,400 SANDSTONE, broun,
32.0 9.4 | 110.2 36,800 SANDSTONE, brown .
41.0 11.4 | 111.8 34,160 SANDSTONE, brownd
!
DH JB-36 8.5 15.6 108.5 2,720 ! SANDSTONE, weak,
{ brown.
s 10.0 L2k <917 | SANDSTONE, weak,
| brown.
Llb LT 110,0 |Non-Plastic - KkOo,1l10° ’ 1440 SANDSTONE, weak® |
3 ‘ gray.
L 12.5 1643 407 .6 9,160 SANDSTONE, weak,
i l gray.

-
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WOODWARD-CLYDE & ASSOCIATES
TABLE III
SUMMARY OF LABORATORY TEST RESULTS
| ATTERBERG LIMITS|UNCONFINED|TRIAXIAL SHEAR TESTs Water W
HOLE " i ;&TSUTT;:LE NA;::::}?,RYI L1QuID JPLASTICITY|COMPRESSIVE[ DEVIATOR | cCONFInInG |901luble SOIL TYPE |
(FEET) 17 oy | (PCF) LiMIT | INDEX | STRENGTH | STRESS | pressure |Sulfate |
| ; (%) (%) | (PSF) (PSF)  t dPsF) | 4, BN
DH JB-36|14.0 | 14,8 109.1 I 82,450 | 4320 | SANDSTONE, weak, |
i | ' i gray with rust |
. ‘ 1 J mottling. !
17,3 | 12.4 | 109.2 2,725 T | SANDSTONE, weak, |
? | , ! | light brown.S |
118.0 | 15.8 | 113.2 | ; | SANDSTONE, weak, |
! ? : f _ ‘ light brown. {
o U T 60 i §1.08 . SANDSTONE, weak,
5 ﬁ j . f brown.
24.5 | 14,0 | 104.8 |Non-Plastic | | SANDSTONE, weak,
| | ; | | oray. |
25,0 | 15.6 | 111.0 | 7,340 | 1440 | SANDSTONE, uweak, |
| | | | | gray.
26.0 14,0 | 109.2 | 4,925 | 5760 | SANDSTONE, brown.
26 .6 12.6 | 113.0 | | SANDSTONE, brown.
27.5 15.6 | 106.4 | | | SANDSTONE, gray..
31.5 14.9 l 110.8 | | SANDSTONE, gray-
i ! brown.
33.0 15.8 | 122,1 70,500 | SANDSTONE, brown,
34,2 11.9 123,0 83,100 | I SANDSTONE, broun,
35.0 9.8 113.5 27,500 i | SANDSTONE, light
' ey | brown.
36.0 ’ { 0.038 | SANDSTONE, hard,
[ [ weak.
|

-



TR g <L T iR cialh SRR A Pl o R b LR R F e Shea L e e L Ll T oy e TR T
e b s e i @ hy
FORM NO JOB NO. 12819-12578

wWC -6
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TABLE III
SUMMARY OF LABORATORY TEST RESULTS
b NATURAL INATURAL DRY'ATTERBERG LIMITS gg:g:g;:'ité TRIAXIAL SHEAR TEsrsﬁggiﬁgle |
HOLE (FEET) Mo|'srppg DENSITY LI'QUID PLASTICITY po Ald ey CEVIATOR | CONFINING ig,] fate SOIL TYPE
(%) (PCF) LIMIT | INDEX STRESS | PRESSURE %
y { (%) (%) (PSF) (PSF) | (PSF) SR L1 1 e
pH J8-36 36,3, | | 2.4 | d12:9 { SANDSTONE, light |
; ‘ | gray.
36.4 - ) 134,9 | i i SANDSTONE, gray-brown
36,5 | 13,6 112.3 97,600 | "1440 | SANDSTONE, gray-brown
38.0 | 13.8 113.0 |Non-Plastic ; ! SANDSTONE, gray-broun
39.2 9.2 129.0 ; | | SANDSTONE, brown,
40.5 13,2 107.3 % J | SANDSTONE, broun.
41.7 Tab 122.0 | . iSANDSTGNE, brown ¢
' i ! |
o |
DH JB-38[10.0 18.3 102.3 | <0.001 | SANDSTONE, weak,
i | brown.
11.0 13,9 Non-Plastic & | SANDSTONE, weak,
i i brown.
12.0 13.9 113.8 20,650 | | SANDSTONE, uweak,
| $ | brown.
13.0 13.9 115.2 21,500 ] } SANDSTONE, weak,
| ’ broun.
19.1 15.4 111.3 50,500 [ SANDSTONE, hard,
| gray.
19,5 15.0 116.7 ? SANDSTONE, weak
l to moderately
- cemented, gray.
I 25.8 9.3 127.8 ‘ SANDSTONE, hard,
s 1i
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TABIEE IT1
SUMMARY OF LABORATORY TEST RESULTS
<y NATURAL INATURAL DRY[ATTERBERG LIMITS ggsg:;;:li{é TRIAXIAL SHEAR TESTS Ug&agle
HOLE MOISTURE DENSITY LIQUID [PLASTICITY DEVIATOR | CONFINING SOIL TYPE
(FEET) (%) (PCF) | \/MIT | INDex | STRENGTH | sTRess | pREssure Pulfate
. (%) (%) (PSF) (PSF) (PSF) %
DH JB-38 [27.0 15,9 | 110.3 1,840 0.70 SANDSTONE, weak,
brown.

27.6 15,3 SANDSTONE, light
browun, hard.

28,5 11.6 111,5 ®* | SANDSTONE, Clay-
stone blebs with
selenite crystal

30.0 2357 2133 SANDSTONE, brdwn |

32 ¢ 16,9 108,9 20,850 1440 SANDSTONE, moder+ -
ately cemented,
gray.

32,5 12,2 Non-Plastic SANDSTONE, moderH
ately cemented,
gray.

33.5 13.9 L IR IR | 100,800 5760 SANDSTONE, moder-
ately cemented,
gray.

350 15.3 113.0 SANDSTONE, gray.

35,7 13,7 114,0 36,500 SANDSTONE, hard,
broun. :

38.5 18.6 108.0 SANDSTONE, hard,
broun.
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JOB NO. 12819-12578

wcCc -é
WOODWARD-CLYDE & ASSOCIATES
WAIEUE: - Foie]
SUMMARY OF LABORATORY TEST RESULTS
ATTERBERG LIMITS|UNCONFINED|TRIAXIAL SHEAR TEsTs Water
HOLE DEPTH ,:,'&TSUTTJ‘:,LE NAJ;::;-?RY LIQuUID [PLASTICITY/COMPRESSIVE DEVIATOR | CONFINING gﬂ%??%@ SOIL TYPE
(FEET) (%) (PCF) | “!M!T | NpEx | STRENGTH | STRESS | PRESSURE %
. (%) (%) (P SF) (PSF) (PSF)
DH JB-43A 4.5 11. 5 99.6 SANDSTONE, weakly

cemented, brown.

7 Teod 112.8 1,840 SANDSTONE, light
brown.

15 4.4 112.9 18,150 d SANDSTONE, hard,
brown., f

23 4 T 114,.7 48,100 SANDSTONE, hard,
brown. E

DH JB-45(11.0 15,8 99.4 0.007 SANDSTONE, gray.

115 14,5 112.2 19,400 720 SANDSTONE, gray.

12.0 1642 110.0 59,400 2880 SANDSTONE, gray.

13.0 15.5 110.0 SANDSTONE, gray.

14,3 14,3 131041 5,890 2880 SANDSTONE, gray.

16,1 12" 114,2 53,400 2880 SANDSTONE, gray.

1741 18.6 e i SANDSTONE, gray.

18.2 18,5 112,06 ab 200 0.006 SANDSTONE, gray.

19,2 16.1 1089,2 SANDSTONE, gray.

20.5 14,5 112,1 17,500 SANDSTONE, gray’

212 14.0 109,2 SANDSTONE, gray.

24,0 16.3 109,.6 SANDSTONE, gray.

2442 1355 109,1 0.36 SANDSTONE, gray.

251 e St 37,900 720 SANDSTONE, gray.
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FORM NO.
wC -6
WOODWARD-CLYDE & ASSOCIATES
TN BYLE L E
SUMMARY OF LABORATORY TEST RESULTS
sepry | NATURAL |NATURAL DRY|ATTERBERG LIMITS(L:JSJ;;):;SI;EE TRIAXIAL SHEAR TESTS "2?3;19
HOLE MOISTURE DENSITY LIQUID [PLASTICITY DEVIATOR | CONFINING SOIL TYPE
(FEET) (%) (PCF) | U/M!T | NpEx | STRENGTH | STRESS | PRESSURE Sulfate
(%) (%) (PSF) (PSF) (PSF)
DH JB-45 [25.6 191 URi0D.2 3,100 4320 SANDSTONE, gray.
26,5 13,6 111,2 SANDSTONE, gray.
2953 15,0 l1l0.8 128,500 4320 SANDSTONE, gray.
Adon 16.0 108.8 SANDSTONE, gray.
32.0 1256 113 .0 70,200 0.30 SANDSTONE, gray.
33.4 17.5 106.2 , SANDSTONE, gray.
36.0 1552 125405 6,630 - 1440 SANDSTONE, gray.
365 15.2 ¥10.7 13,560 5760 SANDSTONE, gray.
38,2 15,3 110.9 0.18 SANDSTONE, gray.
41.0 16.72 183:7 33,600 SANDSTONE, gray.
41,5 1149 114.8 73,800 SANDSTONE, gray.
40,3 19,1 108.3 SANDSTONE, gray.
43,0 13,0 112,2 SANDSTONE, gray.
DH JB-55 |2.0 8.1 <0.001 CLAYSTONE, brown,
weathered.
DH JB-60 |18.5 17.9 109.6 : 2,721 CLAYSTONE, brouwn,
weathered.
35.0 2043 104,.8 - .870 CLAYSTONE
67 .0 11.1 123.1 SANDSTONE, gray,
brown.
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JoB NO. 12819-12578

F?M?:M.PEOA
WOODWARD-CLYDE & ASSOCIATES
TABEE TTI
SUMMARY OF LABORATORY TEST RESULTS
ATTERBERG LIMITS|UNCONFINED|TRIAXIAL SHEAR TEsTsWater
NATURAL [NATURAL DRY &
HOLE nindh MOISTURE | DENSITY | Liouip [pLasTiciTY|COMPRESSIVE[ DEVIATOR | CONFINING gg%?g%g SOIL TYPE
(FEET) (%) (PCF) | “/MIT | INDEX | STRENGTH | STRESS | PRESSURE
4 (%) (%s) (PSF) (PSF) (PSF) %
DH JB-61[17.5 18,5 | 108,1 1,827 CLAYSTONE, wea-
thered.
DH 1B-62 6.3 6.3 CLAYSTONE, dark
brown.
7.5 16.9 114.6 5,490 CLAYSTONE, broun,
weathered.
14,4 1231 s 5,490 CLAYSTONE, broun,
weathered.
20.0 1389 123.2 5,480 CLAYSTONE, brown,
weathered.
31.0 82 114.5 29,600 SANDSTONE, brown|
DH JB-63 |7.5 9.7 SILT, sandy, brown.
20.0 9.9 84,6 CLAYSTONE, brown,
50.5 1141 120,0 i, 600 SANDSTONE, brown

-
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FORN N Jos NOo. 12B819-12578
wC -&
WOODWARD-CLYDE & ASSOCIATES
TA BILLE- & T51
SUMMARY OF LABORATORY TEST RESULTS
NATURAL |NATURAL DRY|ATTERBERG LIMITS[UNCONFINED|TRIAXIAL SHEAR TESTS| Water
HOLE gl MOISTURE DENSITY LIQuiD [PLASTICITY[COMPRESSIVEl pEVIATOR CONFINING Soluble SOIL TYPE
(FEET) (%) (PCF) | L'MiT | INDEX | STRENGTH | STRESS | PRESSURE [Sulfate
(%) (%) (PSF) (PSF) (PSF)
DH JB-64 |6.5 8.4 102,9 ! 1,838 [ SAND, silty,
’ porous.
44,0 20.6 106.6 3,190 CLAYSTONE, wea-
thered.
.
NM 70-5 |26.4 113} 110.1 |Non-Plastic SANDSTONE, brouwn,
49 .5 13,8 116 .56 Non-Plastic SANDSTONE, browun|
NM-70-6 |20.5 1347 104.,0 |Non-Plastic SANDSTONE, brown
3 193 117.0 [Non-Plastic SANDSTONE, brown |
NM 70-7 |75.3 L2.3 129,89 1402, 12740 CLAYSTONE, gray.
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TABLE 217
SUMMARY OF LABORATORY TEST RESULTS
ATTERBERG LIMITS|UNCONFINED|TRIAXIAL SHEAR TESTS
NATURAL [NATURAL DRY
TEST CEPTH | MOISTURE | DENSITY | L10UID [PLASTICITY|COMPRESSIVE[ DEVIATOR | CONFINING SOIL TYPE
PIT (FEET) (%) (P(ZF) LIMIT INDE X STRENGTH STRESS PRESSURE
s (%) (%) (PSF) (PSF) (PSF)

TP-9 18! CLAYSTONE, very
(28' E of hard, gypsum,
reference gray to black.
stake) 17 .0
19°¥ CLAYSTONE, very
(14.5" u} hard, gypsum,
of referénce . gray to black.
stake) 23.4 104,1
20.5" CLAYSTONE, very
(24" E GE hard, gypsum,
referenc gray to black.
stake) 15.6 106.8
21357 CLAYSTONE, very
(14" W of hard, gypsum,
referenceg gray to black,
stake) Y82 111.0
24! CLAYSTONE, very
(2.5' £ ¢f hard, gypsum,
referencq gray to black.
stake) 12,9 111.8




APPENDIX I

TABLE IV - SUMMARY OF FIELD DENSITY TESTS



TABLE 1V

SUMMARY OF FIELD DENSITY TESTS

EQUIV,

WET WATER DRY LOG*

TEST  TEST DEPTH  LOCATION DENSITY CONTENT DENSITY DEPTH
PIT NO. (FEET) ALONG DIP (PCF) (%) (PCF) (FEET)
1 D=1 =-19.5 3y 125 0.3 125 19.8
D-2 14,5 10' u 121 1.5 119 20.5

D-2A 19,5 10.5' U 121 0.4 121 20.5

D-3  15.5 15.5' U 115 0.2 115 17.0

D-4 15,5 19' u 119 1.5 117 17.4

D-5  11.5 36' U 118 1.9 116 15.1

D-6 11,5 39' U . 116 3.6 112 15.4

D-7 9.5 50' U 112 2.3 110 14.5

'D-8 9.5 54' U 100 2.4 98 14.9

D-9  17.5 19' E 119" 0.4 118 17.2

D-10 16.5 23' E 121 0.6 120 14.2

D-11 13.5 32' € 102 1.0 101 10.3

D12~ 23,5 * 83+ £° 100 1.2 99 10.2

S-14" 23,5 . 0 134 2.0% 131 21.5

SSgl°. 1.5 D 124 1.0+ 123 11.5

D-1 - Indicates Drilled Density Test
S-1 - Indicates Sand Density Test

*Compensated for 10%* (5°) Dip Down to E

WOODWARD - CLYDE & ASSOCIATES

I-1
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TABLE IV

SUMMARY OF FIELD DENSITY TESTS

EQUIV,
WET WATER DRY LOG*
TEST TEST DEPTH  LOCATION DENSITY CONTENT DENSITY DEPTH
PIT NO, (FEET) ALONG DIP (PCF) (%) (PCF) (FEET)
2 paf - >33 'y 130 0.4 129 23.1
D-1A 23 1.5' u 122 0.6 121 23.1
D=2 23 4,5 \ 123 0.6+ 122 23.4
Pp=3° 20 7'\ 122 0.8 121 20.7
D-4 19 11" u 120 1.5 118 20.1
D-5 17 12.5' U 121 0.5 120 18.2
D-6 17 21' 121 0.6 120 19.1
L G o i T ST G | | 1.3 113 14.9
D=l 11,5 38.5' U i 1.6 111 15.3
D-9 ;5 57.5' U 87 2.6 95 10.8
D-10 4 56.0' U 103 3.8 99 9.6
D=1L & 15.5' U 104 2.5 101 5.6
D-12 4 12' 108 352 © 100 5.2
5-2 B.5 30" E 135 3.2 131 15
5-3 24 g 5 138 1.0 136 24

D-1 - Indicates Drilled Density Test
S-1 - Indicates Sand Density Test
*Compensated for 10%+ (5°) Dip Down to E

WOODWARD - CLYDE & ASSOCIATES
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TABLE 1V
SUMMARY OF FIELD DENSITY TESTS

: EQUIV,
WET WATER DRY LOG*
TEST TEST DEPTH LOCATION DENSITY CONTENT DENSITY DEPTH
PIT NO. (FEET) ALONG DIP (PCF) (%) (PCF) (FEET)
3 D-1 11.5 18' U 114 0.2 114 13
D-1A 10.5 17.5' U 130 2.9 126 it
D-2 11 19.5' U 120 1,5 118 13
D-3 7 22' W Rockv - ——— 9.2
D-4 10.5  18.5' W 125 0.4 124 12.3
D-4A 10.5 15' , 133 2:3 130 12.0
p=giF 11 10" u 130 1.2 128 12.0
D-6 8.5 17' E 134 . 3.9 129 6.8
0-7 .5 = 18.5' E © 140 5.1 133 B
s-1 13 0 133 2.0 130 13
8-2" 13 _ 0 131 0.8 130 13

D-1 - Indicates Drilled Density Test
S-1 - Indicates Sand Density Test
*Compensated for 10%+ (5°) Dip Down to E
YRock Sample of Very Strongly Cemented Rock Taken

WOODWARD - CLYDE & ASSOCIATES
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TABLE TV
SUMMARY OF FIELD DENSITY TESTS

EQUIV,
| WET WATER , DRY LOG*
TEST TEST DEPTH LOCATION DENSITY CONTENT DENSITY DEPTH
PIT NO. (FEET) ALONG DIP (PCF) (%) (QFF) (FEET)
4 D-1 8 0 101 0.5 100 8
D-2 8 0 104 2.0 | 102 8
D-3 7 0 114 0.9 113 7
D-4 p 5n 0 1 & 0.7 116 7
D-5 8 0 103 2.2 101 8
D-6 7 0 115 1.6 113 7
D-7 7 0 122 0.6 121 7
D-8 9 0 102 1.7 100 9
D-9 9 0 107 1.6 105 9
D-10 10 0 105 1.6 103 10
D-11 10 0D e 108 2.9 105 10
5-2 129 12 127 9 - 11
S-3 124 1+ 123 9 - 11
S-4 128 2.4 125 5 - 6

D-1 - Indicates Drilled Density Test
S-1 - Indicates Sand Density Test
*¥Compensated for 10%* (5°) Dip Douwn to E

WOODWARD - CLYDE & ASSOCIATES
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TABLE TV
SUMMARY OF FIELD DENSITY TESTS

EQUIV,

"WET WATER DRY LOG*

TEST TEST DEPTH LOCATION DENSITY CONTENT DENSITY DEPTH
PIT NO., (FEET) ALONG DIP (PCF) (%) (PCF) (FEET)

5 D-1 9,2 '27.5" U 120 1.9 118 11.9

D-2 9.2 26" 118 1.6 116 11.8

D-3 7.6 25' U 109 6.0 103 10.1

D-4 7.6 23.5'U 117 8.6 107 9.9

D=5 7.0 8" u 1'07 1.2 105 7.8

D-6 7.0 5' U 107 3.1 104 i

D-7 3,5 13.5' E 114 1.5 112 s

pD-8 3.5 18' E 117 2.0% 115 I

s-1 10.7 122 0.6 121 11.2

S=2 10.7 120 0.5 119 5 b

D-1 - Indicates Drilled Density Test
S-1 - Indicates Sand Density Test
*Compensated for 10%t (5°) Dip Down to E

WOODWARD - CLYDE & ASSOCIATES




TABLE 1V
SUMMARY OF FIELD DENSITY TESTS

EQUIV.,
WET WATER DRY LOG*
TEST TEST DEPTH +LOCATION DENSITY CONTENT DENSITY DEPTH
PIT NO. (FEET) ALONG DIP (PCF) (%) ° (PCF) (FEET)
6 e 5 E 22.5' U 133 1.7 130 241
Din@isi:-5 5 20.5' U 123 2.0 120 7.5
D-3 5.5 10' W 120 257 117 6.5
D-5 4.0 4' E 125 . 8 121 | e SEn
D 6' E 110 1.7 109 o 2.9
D=7 -71.D 14,5 E 114 18 X123 < :(-u.a
' > of
8 1.0 16.5' E 109 3.5 105 A a(~0.6
’ <
-
S=1" 6.5 18' U 138 0.3 138 8.3

5-2 6.6 5" W 130 0.9 129 7.0

D-1 - Indicates Drilled Density Test
S-1 - Indicates Sand Density Test
*Compensated for 10%*t (5°) Dip Down to E

WOODWARD - CLYDE & ASSOCIATES
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TABLE IV
SUMMARY OF FIELD DENSITY TESTS

EQUIV,
WET WATER DRY LOG*
TEST. TEST DEPTH LOCATION DENSITY CONTENT DENSITY DEPTH
PIT NO. (FEET) ALONG DIP (PCF) (%) (PCF) (FEET)
7 D-1 2.7 5' E 120 0.8 119 - g
DRl S¥ SaiBY E 119 0.8 118 3¢5
D-3% 4.2 3.5' U 117 1+l 116 4,6
D=4 3,2 7.0' U 119 0.6 118 3.9
D-§ - 3.2 11' W 124 0.6 123 4,3
D=8 .7 19' u 111 0.3 111 5.6
D=7 2.2 4" E RockY — —— 1.8

D-1 - Indicates Drilled Density Test
S-1 - Indicates Sand Density Test
*Compensated for 10%t (5°) Dip Down to E
/Rock Sample of Very Strongly Cemented Rock Taken

WOODWARD - CLYDE & ASSOCIATES
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APPENDIX J

PETROGRAPHIC ANALYSES



A

August 11, 1970

Woodward-Clyde and Associates
2909 West 7th Avenue
Denver, Colorado 80204

Subject: Job No. 12756. Three core samples. Determine extent
of alteration of cementing agent and constituent
minerals of sandstones employing petrographic methods
including thin sections and X-ray diffraction studies.

The samples are identified as follous:
Sample No. 1 - Hole 38, depth 10 feet.
Sample No. 2 - Hole 38, depth 19.5 feet.
Sample No. 3 - Hole 38, depth 38.5 feet.

ANALYSES

Sample No. 1 - Brownish and loose earthy material with some
lumps of higher integrity but still friable. Thin section
of an individual lump is shown in Figure No. 1. Predominant
constituent is subangular to subrounded guartz including
some smoky quartz. Other constituents in very minor amounts
are plagioclase fledspar, diopside, augite, volcanic glass
particles with quartz, trace of iron oxide minerals, and
kalonite. Kalonite clay constitutes less than 1% of the
material, A few of the quartz particles are weakly bonded
by a point-to-point contact. Cementing agent or evidence
of former cementing agent is absent. About 80% of the
quartz particles average about 210 microns in diameter
whereas the remainder are considerably finer with an
average size of 20 to 25 microns. A very small percentage
of the quartz is as small as 10 microns or less. The finer
fractions are distinctly angular in shape. Most of the
feldspar, diopside, augite, and volcanic glass particles are
equal in size to the coarsest fraction of the quartz.

Classification - Earthy quartzose material. (UWeakly cemented
sandstone).




Sample No. 2 - Speckled gray and black, fair physical integrity,

but highly porous. Very similar to Sample No. 1 in that
quartz (angular to subrounded) predominates and also contains
very small amounts of plagioclase feldspar, augite, diopside,
volcanic glass with quartz, and about 2% kaolinite clay.

The dark specks represent smoky quartz usually associated
with dark colored augite and diopside. Cementing mechanism
is that of point-to-point contact of the quartz particles

but enough contacts are made to give rock fair strength.
Cementing agents are absent. Again, about B80% of the

quartz particles are relatively coarse with some as

large as 750 microns but the average size is about 300
microns. Most of the feldspar, diopside, augite, and
volcanic glass particles are equal to the average size

of the coarse quartz particles. Thin section is presented

in Figurs NeossZ.

Classification - Quartzose sandstone.

Sample No., 3 - Tan color, fairly strong when dry but small

splinters or chunks can be broken betueen the fingers if
enough pressure is applied. This sample is distinctly
different from Sample Nos. 1 and 2 even though predominant
constituent is quartz (subangular to subrounded). There
is less plagioclase feldspar, augite, and diopside than
in samples described above. The 7 Angstrom "d" spacing
characteristic of kaolinite is well defined and sharp

in Sample Nos. 1 and 2, whereas in this sample the "d"
spacing is diffuse sumgesting halloysite clay; houever,
the amount is less than 1%. About 10% of the rock is
composed of dolomite (magnesium-calcium carbonate)
generally in the form of well defined rhombs. The
distinguishing characteristic of this rock is the presence
of a well developed chalcedonic (cryptocrystalline
quartz) cementing agent. Refer to the thin section
presented in Figure No. 3. In the thin section you will
note "fibrous" or very fine-grained chalcedony cementing
the particles. Some dolomite is believed to be present
in the cementing agent. The relatively large, black,
and rhomb-like crystal in the photomicrograph represents
a typical dolomite crystal scattered throughout the
rock. The constituent grains are well sorted (narrow
size classification) in that they range from 90 to 150
microns with the average being 120 microns.

-
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Data shouws that gypsum (calcium sulfate) is pre-
sent in the amount from 1 to 3% (Note: By Addendum).

Classification - Chalcedonic quartzose sandstone.

CONCLUSIONS

The chalcedonic cemented sandstone (Sample No. 3) is
quite different from the sandstones above it in that it is
finer grained, well cemented with chalcedony, and contains a
carbonate. No chalcedony or carbonate could be detected in
Samples Nos. 1 and 2. 1If these were present originally, they
apparently were removed by thorough leaching. I have not seen
the cores but it is also quite possible that Sample No, 3
represents one distinct stratum, and a hiatus exists betuween
this rock stratum and those strata above it.

Very ﬁruly yours,

.

/S/ Vladimir €. Wolkodoff, P.E.

Consulting Petrographer
VEW/hpu

-
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Figure No.

3

Photomicrograph of thin section. Sample No, 3,
Hole 38, Depth 38,5 feet. Polarized light.
Crossed Nicols., Magnification 160X. Fibrous
or fine-grained material among grains is
chalcedony.



Wooduard - Clyde Associates
2909 West 7th Avenue
Denver, Colorado 80204 Ref: Project #12578

Three samples of cored shale were analyzed by X-ray diffraction
(Film technique) and DTA (Differential Thermal Analysis). The
samples are identified as follous:

NO. 1 ——) NM 69"'6, 33.7 o 34.3‘
No. 2 - NM 70-1, 90.3 - 90.8°

All materials are classified as Micaceous Clayey Shales and are
fairly uniform in content. The predominant minerals in each,
listed in order of decreasing abundance, are muscovite, sericite
(veathered or hydrated mica), quartz, montmorillonite, feldspar,
and kaolinite. When allowed to dry at room temperature for 60
hours, the samples slake or disintegrate upon immersion in water.
Sample No., 2 disintegrates the fastest,

Kaolinite clay content of each sample is estimated to be approxi-
mately 3 percent but of more engineering significance is the pre-
sence of montmorillonite clay in the amount of 7 * 1% in each,
However, each montmorillonite differs in "d" spacing (Angstrom
Units) and the cations calcia and soda can be estimated.

Spacing Ca0% Nazﬂ%

No. 1 14,14 R 50 50
No., 2 12,73 R 18 82
No. 3 19,50 a0 57

/
.

These findings are supported by DTA analysis but the essential make-
up of the montmorillonite is dictated by "d" spacing values listed
above.

Sample No. 2 will show the greatest potential for swelling, if dried
and rewetted again, whereas Sample N@. 1 will show the least.

The amount and type of montmorillonite in each sample is sufficient
and significant enough to be of engineering concern.

Very truly yours,
(SEAL) /S/ Vladmir E. Wolkodoff, P.E.
Consulting Geological Engineer

and Mineralogist
J-4
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DRILLING LOG

I. PROJECT NO.

12578

PROJECT NAME JIM BRIDGER POWER PLANT

N 390,394, E 489,591

2. LOCATION (Coodinates or Station)

3. DRILLING AGENCY
BOYLES BROS.

DRILLING COMPANY

4. HOLE NO. 5. NAME OF DRILLER
DH-JB-1 DON IRVINE
6. DIRECTION OF HOLE 7. THICKNESS 8. BSF:TH o 57 S, ggg% -
. ILLE

10. SIZE AND TYPE OF BIT

Il. DATUM FOR ELEV SHOWN

12 "MANUFACTURER'S DESIGNATION OF DRILL

SEE REMARKS (TBM or MSL) MSL FAILING 1500
3. TOTAL NO. OF SAMPLES TAKEN |14 TOTAL 15. %LFQ’(E)&ND 16. DATE HOLE
i . ' NO. CORE t > leted
Disturbed 6 (CAL) U'ndlsturbed7 (PITEHER) BOXES = —- WATER None 5 g?r}ezol/?o Com%;ZEl/'?[]
EOELEY.TOP OF HOLE |I18. TOTAL CO?E RECOVERY FOR 19. SIGNATURE OF INSPECTOR
667643 BORING. (%) EDU BRYLAWSKI
JPITCH REMARKS
ELEV | DEPTH [EEGEND]® S-ASSIFIGETION OF MATERISES RECOVASAMPLE[(Drilling time, water loss, depth of weath-
(Description) ERY | NO. ering,etc., if significant)
FEET
0 — i 44
—1.: -] SAND, medium dense, silty, fine,
B % roote. irye Tans 1S5, 3'-CAL-50/10 - No recovery
o | P p.8/2{5 e oy ST = 2 min.
E_’ SILT, medium dense, sandy, rootsR.1l/2}5 2 g
— dr light bro. ML) :
10 — - un (o -10'-CAL-50/2 - No recovery
i 1E:52 :
=3 SANDSTONE, hard to very hard, o248 - * 5 : ST = 2 min.
-:_ weakly cemented, fine, dry, tan p.3/215 4 14 sT = 2 min.
= to gray. Occasional coal seams. 16.5' 2 :
= o1/245 Sl g1 cap-sg/z ST = 2 min
-1 no recovery)
= 24'-CAL-50/1 - No rec-ouery
N R.4/2]5 6 - : —
= 26.5" AR
s . 31,5'-CAL-50/2 - No recovery =8
= 37215 7 Ju, ST = 2 min '
Pt 39'-CAL-50/9
il CLAYSTONE, hard, sandy, frac-
.- tured, fractures filled with
ol gypsum and clay, slightly moist,
= dark broun. 4 3/4" Tri-Cone rock bit with
o air except for Pitcher samples,
= Pitcher sampling with air-
- water mist.
60 -~
—
B ﬂ‘?ok_; = e ; N B
. 4
- A
90 —
B
100 —
CAL = 2-INCH I. D. CALIFORNIA SAMPLER ST = SAMPLE TIME (PITCHER SAMPLE)
FORM NO. WCBA 29

L 3
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|. PROJECT NO. 12578
PROJECT NAME JIM BRIDGER POWER PLANT
WOODWARD - CLYDE & ASSOCIATES 2. LOCATION (Coodinates or Station)
N 389,980, E 489,723
DRILLING LOG o A i d
3. DRILLING AGENCY
= BOYLES BROS. DRILLING COMPANY
4. HOLE NO. 5. NAME OF DRILLER
DH-JB-2 DON IRVINE
6. DIRECTION OF HOLE 7. THICKNESS 8. DFIEPTHD 9. ggg?'_ -
ITH F OVER- DRILLE H
] VERTICAL | ] INCLINED [DEGREES W AR e S INTO ROCK 44' | HOLE 45"
0. SIZE AND TYPE OF BIT |I. DATUM FOR ELEV SHOWN |2 MANUFACTURER'S DESIGNATION OF DRILL
SEE REMARKS (TBM or MSL) MsSL FAILING 1500
13. TOTAL NO. OF " SAMPLES TAKEN 114 TOTAL 'SEESVND i6 DATE HOLE
- g : - : NO. CORE U -
iy b1 ) Undisturbed g (pITCHER) BoxEs  -- waTER None [3""%F/17/70 YA

I7. ELEV. TOP OF HOLE

I8. TOTAL CORE RECOVERY FOR

I9. SIGNATURE OF INSPECTOR

6685.4 BORING (%] - EDU BRYLAUWSKI
) PITCHL REMARKS
ELEV. DEPTH |LEGEND CLASSIFICATION OF MiRE s RECOV-|SAMPLE|(Drilling time, water loss, depth of weath-
; (Description) ERY | NO. ering,etc, if significaont )
EEES
0 . 0!
T SILT-SAND, medium dense, fine -1'-CAL-50/11
roots, dry, tan (ML-SM). -
ed 1.9/2.3 1 ST = 2 min.
o SANDSTONE, hard to very hard, 7.3
10 ¥, (upper 1,5*' weathered, frac- k10" ~EAL-50/2 +iNo refovety
180 tured, well cemented), fine, . = 3 4
A . Cuttings sample 10' to 15
s | silty, weakly to moderately ce-
jgc¥u] mented, dry, tan to gray. F15'-CAL-50/1 - No recovery
. Clay seams approximately 1/8" Cuttings sample 15' to 20!
: ' 1
20 ;thk,at iothFD lsai 2 1 6/2.1 I2 20'-CAL-50/2 - No recovery
ccasiona in coal seams. : L 5083 ST = 2 @i
j _ PR3 21 g 2hs ST = 2 min.
: é_; 2-7/7-" 4 26.8! - ST = 3 min.
Ay Cuttings sample 26.8' to 30!
30 30,0'-CAL-50/0 - No recovery
4.9/2.3 5 5T = 3 mi
32,3 o By
. Cuttings sample 32,3 to 37.5'
2 37.5'-CAL-50/3 - No recovery
40 008/20 6 40.2' ST = ll min.
Cuttings sample 40.2 to 45.2!
v 45.2-CAL-50/0 - No recovery
50 =
gy 4 3/4" Tri-Cone rock bit with
i air, except for Pitcher samples
6 Pitcher sampling with air-
= water mist.
70 —
80 —
90 —
100 —
CAL = 2-INCH I1.D. CALIFORNIA SAMPLER ST =

FORM NO. WCBA 29

SAMPLE TIME (PITCHER SAMPLE)
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- PROJECT: NO: 12578
PROJECT NAME JIM BRIDGER POWER PLANT
WOODWARD - CLYDE & ASSOCIATES 2. LOCATION (Coodinates or Station) (BY IDAHO
DRILLING LOG N 388,765 - E 492,835 POWER COMPANY)

3. DRILLING AGENCY
BOYLES BROS. DRILLING COMPANY

4. HOLE NO. 5. NAME OF DRILLER
DH-31B-3 FOREMAN-MARLIN STURTZ; P.M, - GARY JOHNSON
6. DIRECTION OF HOLE 7. THICKNESS B.DgPTH 9 SSTQL oF
: o |DEGREES WITH OF OVER- ORILLED =~ PTH
Lx ] VERTICAL | L] INCLINED |yeRTICAL BURDEN  39' | INTC mOCk 56' | HOLE  95' :
10, - SIZE AND TYPE OF BIT Il. DATUM FOR ELEV SHOWN 2. MANUFACTURER'S DESIGNATION OF DRILL
SEE REMARKS (TBM or MSL) MSL FAILING 1500
13. TOTAL NO. OF SAMPLES TAKEN |i4 TOTAL IS %ESV. 6 DATET HOLE
| isturbed NO. CORE WUND - o
Disturbed 6 Undisturbe 8 (CAL) B 2 WATER 6604 SE?%f/?D Cog?§%e7u
EEEEEY. TOP OF HOLE |i8. TOTAL COEE RECOVERY FOR 19. SIGNATURE OF INSPECTOR
6621.2 BORING (%) 60 GUY F. TABOR, JR., AND E. BRYLAUSKI
= %% CORE|BOX or REMARKS
EVEY | DEPTHAEGERDE +oASSIFICATITN Or‘w; ERALS RECOVAISAMPLE| (Dril1ing time, water loss, depth of weath-
(Description ERY | NO. ering,etc., if significant )
4" Hawthorne with
6620 4 © | SILT, topsoil, loose, dry (ML), 0! air
:///. SILT, dry, hard, porous, low den- -
=1 sity at top to dense with depth, F5'-CAL-37/12
~ brown, sandy (ML).
10 — -10'-CAL-50/10
- ////
— [ - | —
WL 5/25/70—-0030 GRAVEL AND SILT, layered (gravel 15'-CAL-50/9
& 6/81/70 —o % = rock fragments, subangular
20-f:3;}’ limestone and sandstone), dry, - 20'-CAL-50/10
e / dense, brown (GM-ML).
;E//A:?: CLAY, very stiff, silty; sand, 25 _CAL=-42/12
—-,r;// dense, clayey to clean; and coal
-—}) dust; in matrix, mottled in color}, [
20 = /1 clay broun to light gray, sand '30'“FAL‘26/12 _
:://4;ﬂ tan to rust, moist to very moist Getting very moist
..:.:._'.. with depth (CL-SC). Much gypsum 35 _CAL-36/12
) interspersed.

i CLAYSTONE, firm to very hard, 40'-CAL-50/10 Co?ing with
thin bedded, fractured and al- 90 NXWL bit 4/CT Dia. water type
tered, thin, 1/16" to 1/8", sele-| -45'tAXvSS-SD/8 with "Quiktroly

M nite gypsum in fractures, est. EE & Condet.
M1 total thickness 1/2" from 39 to
50 M 67 feet, dark brown to black. B0 X -50'-AX-55-50/9
1 No gypsum noted below 50 feet, s 1
d and harder. 55"
: ' 90
60 4-inch limestone | 60-AX-55-50/6
100
65"
. Vgry hard - layered, dark gray 100 S
70 to gray Claystone -70*-AX-55-50/4
Siltstone-Limestone 100
Zanassons 75" Bit plugged
SANDSTONE, very hard, strongly tg 1p0p0 BOX
SN very ueakly cemented, indistinct [Tg 2 rve!
80 —JEMI] Lcdding, fine to medium grained, F80'-AX-55-50/1
#] light gray. 60 83' lost circulation
f (ALMOND FORMATION) L5
10
90 90 '-AX-S5-50/4 (Drive taken in
15 sand believed loosened by water
pressure-believe blow count
TOTAL DEPTH 95 FEET 95! should be higher)
100
*CAL 2-INCH I.D. CALIFORNIA SAMPLER WL = WATER LEVEL

FORM NO. WCBA 29 AX-S§ = 1 3/4 INCH 0.D. SPLIT SPOON SAMPLER
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DRILLING LOG

. PROJECT NO.
PROJECT NAME

12578

JIM BRIDGER POWER PLANT

WOODWARD - CLYDE & ASSOCIATES 2. LOCATION (Coodinates or Station) (BY IDAHO
N 389,395 - E 492,345

POWER COMPANY)

3. DRILLING AGENCY
BOYLES BROS.

DRILLING COMPANY

4. HOLE NO. 5. NAME OF DRILLER

DH-JB-4 FOREMAN-MARLIN STURTZ; P.M. - GARY JOHNSON
6. DIRECTION OF HOLE 7. THICKNESS 8-85ﬁjséo 9-gg;$h &
[x] VERTICAL | ] INCLINED EE%F%F%E‘S\LW?TH SER%VEENR_ 39! INTO ROCK 60' HOLE ggt

[ESSIZE "AND TYPE OF BIY

Il. DATUM FOR ELEV. SHOWN

2. MANUFACTURER'S DESIGNATION OF DRILL

SEE REMARKS (TBM or MSL) MSL FAILING 1500
13. TOTAL NO. OF SAMPLES TAKEN |14 TOTAL 5 %Eg%ND G DATE HOLE _
i ist NO. CORE L - tqrted 7 2Ii
Disturbed 7 AX-S5 Undisturbed 8 (CAL) BOXES o WATER 6600 55?%5/70 o%n 29 %0

IT. ELEV. TOP OF HOLE | 8. TOTAL CORE RECOVERY FOR

9. SIGNATURE OF INSPECTOR

and gypsum in matrix, very stiff,
moist to very moist, rust-black-
tan & brown (SC-CC).

CLAYSTONE, firm to very hard,

fractured, thin bedded and al- 89
tered in part, clay and 1/16" to
1/8" selenite gypsum filling in 80
fractures, dark broun to black.
Moderately weathered to 55 feet. e

Estimated total gypsum = 1"%
thickness 40 to 60 feet.

Very hard below 60 feet. BOX

l-inch sandstone 100

7-inch sandstone-siltstone

SANDSTONE, very hard, strong to
weak cementation, indistinct

bedding, gray. 85
(ALMOND FORMATION)

- 100

- 551

- 65!

-75'

=57

- g5 !

FORM NO. WCBA 29

TOTAL DEPTH 99 FEET

*¥CAL = 2-INCH I.D. CALIFORNIA SAMPLER
AX-SS = o4 3/4 INCH 0.D, SPLIT SPOON SAMPLER

1

WL

- 60'-AX-55-50/3

- 70'-AX-55-50/4

-80;-AX-55-50/4

6629.8 BORINORE e |75 GUY F. TABOR, JR., AND E. BRYLAUWSKI
" NI A % CORE|BOX or REMARKS
ELEV toesTH jecenpf - AASSIRIGEIION “DF “‘)‘TER‘ALS RECOV-ISAMPLE] (Dri111ng time, water loss, depth of weath-
(Description ERY | NO. ering,etc., if significant )

6630 4 0 — SILT, sandy, roots, (ML). L 0

:oo"o" GRAVEL, sandy, silty (rock frag- =

;joa//g ments), dense, dry, brown (GP). - 5'-CAL-30/8

:///;// SILT-SAND-CLAY, thin bedded,

1) —— medium dense to dense, dry to - 10'-CAL=-50/9

://, slightly moist, cemented in

= /// part, tan-brown (ML-SM-CL).

gt / - 15'<-CAL=31/12

, - -
20 —Y CLAY, silty, similar to above L 20'=CAL-32/12

o but indistinct bedding, scat-

'://’I/’ tered gravel, very stiff, sli-

— ghtly moist to moist with aqyp- - 24.5"-CAL=-30/12

WL = /] sum, broun (CL). !

5/25170 30 —EE 3-Inch coal and sand layer, - 30'-CAL-20/10
6/19/79 = SAND, CLAY, CLAYSTONE, coal dust 15/2
7/31/70

35'-CAL-24/12 Gypsum

40'-CAL-50/7
*
L 45'-AX-55-50/11

- 40'-AX-55-50/7

- 90'-AX-55-50/1 Lost core and
recovered bottom 0.5!

99'-AX-55-50/1

WATER LEVEL
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WOODWARD - CLYDE & ASSOCIATES
DRILLING LOG

I. PROJECT NO

12578

PROJECT NAME JIM BRIDGER POWER PLANT

2. LOCAT ION
N 390,009,

E 490,081

(Coodinates or Station)

3. DRILLING AGENCY

BOYLES BROS,

DRILLING COMPANY

)

4. HOLE NO. 5. NAME OF DRILLER
DH-JB-5 DON IRVINE
6. DIRECTION oF HOLE 7. THICKNESS 8. Q\FE?F:TP:_D 2 Dl(EDII?’L e
i ~ DEGREES WITH OF OVER- DRILLE H
VERTICAL | [ INCLINED VERTICAL BURDEN 21 INTO ROCK 23" HOLE 251
10. SIZE AND TYPE OF BIT . DATUM FOR ELEV SHOWN 2. MANUFACTURER'S DESIGNATION OF DRILL
SEE REMARKS (TBM or MSL) MSL FAILING 1500
13. TOTAL NO. OF SAMPLES TAKEN |14 TOTAL 15. (ESECE}xND 16. DATE HOLE
i i NO. CORE . d lete
Disturbed 4 (CAL) UndlswrbGEd(PITCHER) BOXES £ WATER Nonk 57t \'215/70 Com$f£8c}7u
I7T. ELEV. TOP OF HOLE |18. TOTAL COEE RECOVERY FOR 19. SIGNATURE OF INSPECTOR
6663.9 BORING (%] £ EDW. BRYLAWSKI
PITCH} REMARKS
ELEV. | OEPTH JLEcenp]  LASSIFICALIONSOF MATERISES RECOVASAMPLE[(Drilling time, water loss, depth of weath-
‘ (Description) ERY | NO. ering,etc., if significant)
LEET
0 — o
ool ILL, loose, sand.
3'-CAL-50/2 - No recovery
SILT, medium dense, sandy, 2.742.5 L ST = 6 min
roots, calcareous, slightly 3726 & 5T = 4 ik
(0 porous, dry, tan. -.3/2.B 3 e ST = 1 min.
SANDSTONE, very hard, fine,
some silt, weakly to moderately X 15'-CAL-50/4 ST = 1 min
cemented, dry to very sli- 4/2.p 4 17.57
20 ghtly moist, tan to gray, Cuttings sample 17.5 to 22.5!
22.5'-CAL-50/1 - No recovery
1.5/2.p 5 , ST = 1 min
29.0 :
1525 | ET S T e
3 > PV #30 27.5'-CAL-50/3
=0
e < 4 3/4" Tri-Cone rock bit
e with air, except for Pitcher
= samples. Pitcher sampling
il with air-water mist.
50 —
60 fi
70 — o)
.
90 —
i =
- -
| O
CAL = 2-INCH I, D, CALIFORNIA SAMPLER ST = SAMPLE TIME (PITCHER SAMPLE)

FORM NO. WC&A 29

.
2
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|, PROJECT NO. 12578
PROJECT NAME JIM BRIDGER POWER PLANT

WOODWARD - CLYDE & ASSOCIATES > LOCATION (Coodinates or Station)(BY IDAHO

N g0 = o eg3 644 POWER OMPAN
DRILLING LOG 350,488 ’ e S Y)
3. DRILLING AGENCY

T BOYLES BROS. DRILLING COMPANY

4. HOLE NO.

S. NAME OF DRILLER

DH-J8-6 FOREMAN-MARLIN STURTZ; P.M. — GARY 3JOHNSON
6. DIRECTION OF HOLE 7. THICKNESS 8. BEPTHFD S. SSFT’?L -
DEGREES WITH OF OVER- RILLE H
CxJ VERTICAL | 1 INCLINED |GERTICAL SURDEN 19' INTO ROCK 79! HOLE 98"
10. SIZE AND TYPE OF BIT II. DATUM FOR ELEV. SHOWN |2-MANUFACTUREWS.DESlGNATWON OF DRILL
SEE REMARKS (TBM or MSL) mSL FAILING 1500
13, TOTAL NO. OF SAMPLES TAKEN [I4 TOTAL ISELEV. 6 DATE HOLE
= i . NO. CORE v o~ |Started Cormpp!
Disturbed 10 Undisturbed £ (chL) BOXES 4 WATER 6596 5 O%?lﬁ/?ﬂ 5?5515%
I7. ELEV. TOP OF HOLE |I18. TOTAL COEE RECOVERY FOR 19. SIGNATURE OF INSPECTOR
6642.9 BORING (%) 75 GUY F. TABOR, JR., AND E. BRYLAWSKI
SSIFIC % CORE| BOX or REMARKS
ELEV. DEPTH |LEGEND GLASSIFICRZ DN OF. MBI EREAES RECOV-SAMPLE|(Drilling time, water loss, depth of weath-
(Description) ERY | NO. ering,etc., if significant)
4" Hawthorne bit
o SILT, loose, sandy, roots, dry, ol L3 Et "aisl bo 208
— brown (ML).
7
6640 - _45;25 GRAVEL, silty, sandy, dense, *
':///i;/ dry (Limestone & sandstone - 5'-CAL-50/12
- fragments with calcareous coat-
10 _:5/’ ing), brown (GM). L 10'-CAL-35/12
4/ /1 siLT, cLAY & SAND, thin-bedded,
) //' / medium dense, to dense, dry, L 15'<CAL-32/12
74 \brouwn (ML-CL).
20 7 SAND, fine, medium dense, silty%__ ‘ 20'-CAL-50/12 Q/CT Diamond
dry, broun (SM). face Disc. Bit using Condet
75 or Oakite & "Quiktrol" mud
CLAYSTONE, firm to very hard, *
;“- thin bedded, fractured and - 26 1-AX-55=31/12 ¥
WL ; % altered in part to clay, clay" 20 | box
6/14/70 30 and thin, 1/8", selenite gypsum BOX | =1'_AX-55-50/12
% filling in fractures; estimated 1
6,/26/70 e total gypsum in fractures 13" 80
: . from 19 to 73 feet; dark brouwn L 36'-AX-55-50/9
to clak. 95
40 Moderately to hlgh%y wveathered | 41'-AX-55-50/6 Cored to 46',
19 to 56 feet. Slightly wea- lost core & redrilled to 46'
thered to 73 feet. Moderately 70
WL 5y 25/7 to highly fractured to 68 feet. L 46' Hole caved, prevented
& 6/19/§0=— (LEWIS SHALE). 95 drive sample
6/8/70| SO CLAY SEAM 6% inches, stiff, L c11_AX-55-30/12
light gray to rust. = 5
BOX | 561-AX-55-50/4
= | 2
60
- 61'
20 -
- 66'-AX-55-48/12
Fi ) . 100 5
i oigs b CLAY SEAM 3%+ inches, stiff, - 68 : : _ e
70 light gray to rust. 100
—_ - - 73'-AX-55-50/3
/ Very hard below 73 feet.
537 No sum noted below 73 feet. 95
Ty ayp BOX | 78"
80 A 3
100
9 N
A EFAYaTDJE/SANDSTDNE, very hard, s 831 —AX-55-50/1
A fine grained dry, gray to black
: 100
. 3 = _ b - 88"
90 A% SANDSTONE, very hard, indistinc
oy bedding, strongly to weakly 100
cemented, gray. sox F 93'-AX-55-50/1 No recovery
(ALMOND FORMATION). 50 4
- T 98!
100 OTAL DEPTH 98 FEET ¥
%% CASAGRANDE TYPE PIEZOMETER INSTALLED 7/3/70 @ 9%*F00T DEPTH

FORM NO. WCBA 29

%¥CAL = 2-INCH I.D. CALIFORNIA SAMPLER WL = WATER LEVEL IN HOLE
AX-SS = 1 3/4-INCH 0.D. SPLIT SPOON SAMPLER
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. PROJECT NO. 12578
PROJECT NAME JIM BRIDGER POWER PLANT
WOODWARD - CLYDE & ASSOCIATES 2. LOCATION (Coodinates or Station)
N 390,248 - E 491,512
DRILLING LOG . ,
i 3. DRILLING AGENCY
BOYLES BROS. DRILLING COMPANY
4. HOLE NO. 5. NAME OF DRILLER
DH - 3B 7 GARY JOHNSON
6. DIRECTION OF HOLE 7. THICKNESS B.ggPTio 9.gg;$h e
DEGREES WITH OF OVER- ILLE
[XJ VERTICAL | CJ INCLINED |DEGREED ) T e INTO Rock 83' | HoLE 90!

10. SIZE AND TYPE OF BIT

[l. DATUM FOR ELEV. SHOWN

2. MANUFACTURER'S DESIGNATION OF DRILL

SEE REMARKS (TBM or MSL) MSL FAILING 1500
I3. TOTAL NO. OF SAMPLES TAKEN [i4 TOTAL |5.%%5¥ND 6. DATE HOLE
i i - ' ; R
Disturbed 13 Undisturbed 0 gg;géﬁ WATER ‘6595 SE?EH??D C%Dqﬁg%

L. ECEV. TOP OF HOLE

8. TOTAL CORE RECOVERY FOR

BORING (%)

19. SIGNATURE OF INSPECTOR

15

Very hard belou 55 feet.

No gypsum noted below 55 feet.,
3-inch sandstone layer @ 68
feet, gray.

80

6639.2 B5 TED JOHNSON AND ED BRYLAWSKI
% CORE|BOX or REMARKS
eLEV. | DEPTHAEGenD]: CLASSIFICATICN OT-MATEHSEES RECOV-ISAMPLE](Drilling time, water loss, depth of weath-
{Description) ERY | NO._ | ering,etc, if significant)
SILT, clayey, sandy, roots, sli- AR - Haut hBEns
D=t ghtly moist, tan to brown. it it nie
- CLAY, stiff, slightly sandy, - 0' to 20!
slightly moist, brown to gray LS'-AX—SS—ZD/IZ
(wveathered claystone),
|O CLAYSTONE, firm to hard belouw ~10'-AX-55-32/12
18 feet to very hard below
27 feet, slightly sandy, thin-
bedded, gray to dark gray, -15'-AX-55-25/6
moist. Bedding dip predom.
20 0" to 10°, Gypsum crystals »
(selenite) in joints and frac- 85 LI L e
tures 1/8% inch thick, estimated : e A
: B aar e it ge carbide
total thickness-1" from 7 feet 95 25'-AX-s8-50/11 BIit 20T to 457
to 55 feet.,
. BOX
30 i r3o'-nx-ss-50/7
100
"Quiktrol" &
-35'-AX-55-50/7 "Condet" 20!
95 to 90"
gy B -1 40" -AX-88-50/4
6/2/70 | 100
uL 678770
6/19/70 & 2 e o ot ~45'-AX-55-50/6
—-inch clay layer @ 4 rown,
7/31/70 : BOX 3" NX (4/w)
50 2 [50'-AX-S5-50/3 bit 45' to

~60'-AX-55-50/3

SANDSTONE, very hard, massive,
well cemented to loosely cement-
ed, dry, gray

100

-80'-AX-55-50/2

BOX 4

90

FOR M'NO..WC &A 29

*CAL =
AX-SS5

L

INCH I.,D. CALIFORNIA SAMPLER
1 3/4-INCH 0.D, SPLIT SPOON SAMPLER

90'-AX-55-50/2

WL

90!

90'" of 1" dia.
plastic pipe
in hole.

WATER LEVEL
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WOODWARD - CLYDE

I. RPROJECT NO.
PROJECT NAME JIM BRIDGER POWER PLANT

12578

& ASSOCIATES
DRILLING LOG

2. LOCATION

N 390,359

(Coodi
- E

nates or Station)
491,654

3. DRILLING AGENCY

BOYLES BROS. DRILLING COMPANY

4. HOLE NO.

DH-JB-8

5. NAME OF

OCRILLER
GARY JOHNSON

6

DIRECTION OF HOLE 7. THICKNESS

[xJ VERTICAL

24!

8 DEPTH
DRILLED -
INTO ROCK 76

S. TOTAL
DEPTH OF

HOLE 100'

10. SIZE AND TYPE

SEE REMARKS

VERTICAL BURDEN
OF BIT

Il. DATUM FOR ELEV SHOWN
(TBM or MSL) MSL

I2. MANUFACTURER'S DESIGNATION OF DRILL

FAILING HOLEMASTER 1500

13. TOTAL NO. OF

SAMPLES TAKEN |14 TOTAL IS ELEV

Disturbed 15

-

Undisturbed - NO.CORE
0 BOXES

GROUND
WATER 6594%

16

DATE HOLE

St ed
C736 170

Compe$970

I7. ELEV. TOP OF HOLE

6634.6

I8. TOTAL CORE RECOVERY FOR
BORING (%) 77

19. SIGNATURE OF INSPECTOR
EDWARD BRYLAWSKI AND T.

D. JOHN

SON

E Ll DEPTH

% CORE
RECOV-
ERY

CLASSIFICATION OF MATERIALS

LEGEND (Description)

BOX or
SAMPLE
NO.

RE
(Drilling time, wate
ering.etc., if

MARKS
r loss, depth of weath-

significant )

TOPSOIL, CLAY, sandy, roots,

light broun (CL)

%

20

FORM NO. WCB A 29
.

CLAY, very stiff, sandy to very
sandy, dry to slightly moist,
tan to olive brown (CL).

F1'-55-14/12

51-55-30/12

-10'-55-50/12

~15'-55-50/15

-20%-55-35/12

CLAYSTONE (LEWIS SHALE) firmto
very hard, thin bedded, frac-
tured in part, dark brown, black,
gray. Moderately weathered to

35 feet. Gypsum crystals in 1/8"
fractures 24 to 49 feet. Esti-
mated total thickness = 3/4" from
24 to 56 feet. Very hard below
40 feet. Bedding predom. 0° to
10%5

No gypsum evident below 56

Very hard below 49 feet.

251

*
-30'-AX-55-28/1
F35'-AX-55-50/9
-40'-AX-S5-50/6
- 45'-AX-55-50/5

-50'-AX-55-50/2

3-inch very hard siltstone

55"

F60'-AX-55-50/1

h-65'

4" Hawthorne Bit
with air-ta 25
feet.

WJater course
diamond bit
(4/CT) with
Quiktrol &
Condet to 100"

2

Bit plugged
at 45 feet

L 70'-AX-55-50/2

-75!

limestone

2-inch very hard sandstone-

siltstone

SANDSTONE (ALMOND FORMATION) very

hard, loosely cemented 95 to 100
feet, light grey, dark grey.

-80'-AX-55-50/3

-85

-F90'-AX-55-50/2

-951

TOTAL DEPTH 100.0 FEET

*CAL
AX-SS

INCH I.D, CALIFORNIA SAMPLER

2_
a 1 3/4-1NEH 0.D. SPLIT SPOON SAMPLER

WL

100'-AX-55-50/1

WATER LEVEL
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. PROJECT NO. 2818
PROJECT NAME JIM BRIDGER POWER PLANT
WOODWARD - CLYDE & ASSOCIATES .LOCATION.(Coodinates or Station)

N 389,824, E 489,845

. DRILLING AGENCY
BOYLES BROS. DRILLING COMPANY

4. HOLE NO. . NAME OF DRILLER
DH-JB-9 DON IRVINE

6 DIRECTION OF HOLE . THICKNESS 8. DEPTH S. TOTAL

: DEGREES WITH OF OVER- DRILLED DEPTH OF
VERTICAL | L INCLINED JyERTicAL BURDEN . 2" INTO ROCK 44' | HOLE 46

10. SIZE AND TYPE OF BIT [l. DATUM FOR ELEV. SHOWN 2. MANUFACTURER'S DESIGNATION OF DRILL
SEE REMARKS (TBM or MSL) MSL FAILING 1500

3. TOTAL NO_OF ~ SAMPLES TAKEN |13 TOTAL 5. ELEV. 6. DATE HOLE
Disturbed Undisturbed =*NO. CORE GROUND Started c
7 (CAL) 7 (PITCHER) | BOXES wATER None [°'% A% /79 °omRI9e? 170

I7. ELEV. TOP OF HOLE |18. TOTAL CORE RECOVERY FOR 9. SIGNATURE OF INSPECTOR
6683.8 BORING (%) EDW. BRYLAWSKI

ASSIFICATI F MA A ?ITCH ; REMARKS
CLASRIFICREEIUN \E RS T RECOV-|SAMPLE|(Drilling time, water loss, depth of weath-

(Description) ERY NO. ering,etc., if significant )
FEET & S/4% fri—=cone rock bt e

po* air, except where Pitcher
s~FILL, loose, sand. sampler used.Part of Pitcper

SILT, medium dense, sandy, 1l6/2. 3' or=12 min., Sample #2 fell
fine, sandstone chips, roots, 5.3'-CAL-30/12 out of barrel,
ry, tan (ML-SM). 0p3/2,7 .51 S1=2 Mmin. changed to ai
pi2.3 §T=1 min. mist.

SANDSTONE, firm to medium hard, 90" eatisgrs Cuttings

broken pieces of well cement- sample 5.3'-7)s5?

ed sandstone, weakly cemented, 15'-CAL-50/3 - tip sample
fractured, dry, tan.

DRILLING LOG

ELEV. DEPTH |LEGEND

SANDSTONE, very hard, fine, 20'-CAL-50/1 - No recovery
moderately cemented, dry, 29,31 ST= 2 min.
tan to gray. 04 .51 Sl= 3.-&in.

Cuttings sample 24.5'-30.0'.

30.0'-CAL-50/1 - No recovery

Cuttings sample 32.3'-38'.

37.5-CAL-50/1 - No recovery
39,81 ST = 3 mins

Cuttings sample 39.,8'-45,8"
45.8'-CAL-50/1 - No recovery

—
—
——y
—
D
—
P
—
—
—
—
—
—
—
—
—
—
—
—
—
—
=t
e
-~
—

CAL - 2-INCH I.D. CALIFORNIA SAMPLER ST = SAMPLE TIME (PITCHER SAMPLE)

2

FORM NO. NCBA 29
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WOODWARD - CLYDE & ASSOCIATES 2
DRILLING LOG

. PROJECT NO.

12578

PROJECT NAME JIM BRIDGER POWER PLANT

. LOCATION

(Coodi

nates or Station)

N 389,667, E 489,968

DRILLING AGENCY
BOYLES BROS. DRILLING COMPANY

4. HOLE NO. 5. NAME OF DRILLER

DH-JB-10 DON IRVINE
6. DIRECT ION OF HOLE 7. THICKNESS 8.DEPTH S TOTAL
VERTICAL [T INCLINED JDESHEES WITh e 3 INTG ROCK 41° HOL E 44

10, SIEE AND "TYPE QF BIT

(TBM or MSL)

Il. DATUM FOR ELEV SHOWN

2. MANUFACTURER'S DESIGNATION OF DRILL

SEE REMARKS MSL FAILING 1500 =
3. TOTAL NO. OF SAMPLES TAKEN |14 TOTAL 15. EECE)SND 6. DATE HOLE
: 2 : r NOs CORE "[Started Completed
pstorged o (caL) SOOI e0: (DITCHER]} “BOXES == WATER None |*™9%7¢ /70 "7/16/20
i ELEM: TOP OF HOLE | 18. TOTAL COEE RECOVERY FOR 19. SIGNATURE OF INSPECTOR
6684 .5 PARING % EDW. BRYLAWSKI
‘ 1 ECH REMARKS
ELEV. DEPTH ILEGEND CleRrgih fe FUN MATER S RECOV-ISAMPLE|(Drilling time, water loss, depth of weath-
' (Description) ERY | NO. ering,etc, if significant)
HEET
e : o’
:?_;“ %] SILT-SAND, medium dense, fine,
Rt sandstone fragments, roots, :
dry, tan (ML-SM). 4 5 -CAL-SA/I? - No recovery
+44/2,3 1 7. 31 ST=3 min. Cuttings sam-
SANDSTONE, very hard, fine, " ple 5' to 10!
|10 well cemented, fractured, cal- - 10 'CAL;
50/3 - No recover
careous, dry, tan, Cuttings sample 10! toylS'
SANDSTONE, medium hard, fine, - 15'-CAL-50/4 - No recovery
silty, uweakly cemented, dry, Cuttings sample 15' to 20!
20 . S P 20'-CAL-50/2 - No recovery .
SANDSTONE, very hard, fine, 2.3 2 1, s ST= 3min. Cuttings
silty, weak to moderately ; ,8ample 22,3'25'
cemented, c©hIn coal seams, ) 5 o ) B . -CAL.'-g'?/g ;‘; m?nx@m -
27.3! = :
#| dry, tan to gray. ‘ 234/2.3] . 4 - ST 4" 2-min,
30 29,5
Cuttings sample 29.5 ' 35.0!
> 35'-CAL-50/0 - No recovery
ST 2db /2 215 ST = 3 min.
e f -8 Cuttings sample 37.5 - 41,8!
= - 41.8'-CAL-42/5 - No recovery
y 148/2,3 6 834 -3 hin.
s 44,1"
-
50 —
= 4 3/4" Tri-Cone rock bit with
i air, except where Pitcher
= sampler used. Six Pitcher
- samples with air as indicated
60 — above.
- = —; .
80 —
-
-
ﬁ
-
90 —]
4
100 —
CAL = 2-INCH I.D. CALIFORNIA SAMPLER ST = SAMPLE TIME (PITCHER SAMPLE

FORM NO. WC@ A 29

A ¥ -
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i. PROJECT NO. ' 12578 l
PROJECT NAME JIM BRIDGER POWER PLANT

WOODWARD - CLYDE & ASSOCIATES 2. LOCATICON {Coodinates or Station)
N 389,850, E 490,203
DRILLING LOG
2 DRiLLING AGENCY
BOYLES BRCS. DRILLING COMPANY
s 4. HOLE NO. 5. NAME OF DRILLER
DH-3B-11 DON IRVINE
g 6. DIRECTICN OF HOLE 7. THICKNESS 8. DEPTH 531 S TOTAL
DEGREES WITH OF OVER- - DRILLED 49732 DEFRTH OF ve
VERTICAL { 1 INCLINED VERTICAL i gURDEN, ,l.}z_' INT:. KOCK HOL & 251
10, SIZE AND TYPE OF BiT Il. DATUM FOR ELEV SHOWN 2. MANUFACTURER'S DESIGNATICN oF DRILL
SEE REMARKS (TBM or MSL) MSL FAILING 1500 B
'3 TOTAL NC. OF SAMPLES TAKEN 3i4. TOTA o, E%EX!\.D 16 DATE HOLE
Distu . i NC.CORE = GRGUN vurl e ¥ Completed
pisterbed 5 (cap) Undisturbed (p1TcHER) | iokEs  -- | water None |S%738 /70 “omE 28770
{7. ELEV. TOFP OF HOLE |!8. TOTAL CijE RECOVERY FCR I9. SIGNATURE OF INSPECTOR
6663 5 BORING (%] — EDW. BRYLAWSKI
; ; £ MAT = ] PITCH, REMARKS
ELEV. | DEPTH |LeGenp|  CHASSIFICATION CFW; ERIALS  IRpcOVASAMPLE](Crilling time, water loss, depth of weofh—h
, \Description ERY | NO. ering,etc., if significant )
FEET
3 . !
SAND, medium dense, silty,
F fine, roots, dry, tan (SM-ML). . 31 _CAL-50/7 - Tip sample
— 0/2.p 1 e ST = 2 min
= SANDSTONE, very hard, fine, 1.3/2.p 2| °° ST = 2 min.
—4.’ 8'
o —1 weakly to.moderately cemented, 1.6/2.F . Gep IO T
— dry to moist, tan to gray. 10.5!
_:__" Cuttings sample 10.5' to 15!
—1 15'-CAL-50/3 - No recovery
5 1.1/2.6 4 ST = 1/2 min,
3. 07 '
20 —__3.’; . Cuttings sample 17.5' to 22.5'
y g e ;
—JE R Tt 22.5'-CAL-50/1 - No recovery
L i AN “or] B A wd ?c" il ¥
=| 25°
Y =
30 —
3 4 3/4" Tri-cone rock bit
et with air, except for Pitcher
40 —
. samples, Pitcher sampling
: with air-water mist.
50
s0 3
70 —
-
20
3
80 =
—
—
—
100 —
= CAL = 2-INCH I, D, CALIFORNIA SAMPLER ST = SAMPLE TIME (PITCHER SAMPLE)
FORM NO. WC8A 29

3
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I. PRCSECT NO.

12878
PROJECT NAME JIM BRIDGER POWER PLANT

WOODWARD - CLYDE & ASSOCIATES 2. LOCATION (Coodinates or Station)

N 389,694, E 490,325
DRILLING LOG
3. DRILLING AGENCY.
B80YLES BROS. DRILLING COMPANY
4, HOLE NO. 5. NAME OF DRILLER
DH-JB-12 DON IRVINE
. DIRECTION OF HOLE 7. THICKNESS 8.DEPTH © 9'32;A§ o
ERT IO DEGREES WITH . CF OVER- . LED 223 EFPTH OF .
[X_J VERTICAL j L1 INCLINED [yERTICAL SURDEN 23" INTZ_ROCK 2 HOL E 25"
i0. SIZE AND TYPE OF BIT I1. DATUM FOR ELEV. SHOWN (2. MANUFACTURER'S DESIGNATION OF DRILL
SEE REMARKS (TBM or MSL) MSL FAILING 1500
13 TOTAL NO. OF SAMPLES TAKEN Jid TOTAL BECEY 6 DATE HOLE
SrayBed = T NC. CORE RCUND - o eten
Disturbed , (cav) ndisturbeds (prrcuer) Hoxes. -- | watex Nome [S'984 740 Comr/giehn
7. ELEV. TOP OF HOLE [I8. TOTAL CORE RECOVERY FO: 1IS. SIGNATURE OF INSPECTOR
6662.3 BORING (%) —_— EDW. BRYLAWSKI
i i B 1 ) \ ! ITCH. REMARKS |
ELEV. | DEPTH |Lecenp|  CLASSIFICATION CF MATERIALS RECOVASAMPLE](Drilting time, water loss, depth of weath-
: {Descriptisn) ERY NO. ering,etc., if significant )
FEET
o o'
SILT-SAND, medium dense, roots, 3/2.5 1
slightly calcareous, slightly =/ L0 3'-CAL-50/2 - No recovery
moist, tan to light brown 2.2/9 2} 5 51 gl = ;U min.
(ML-sm) . 242/2.5 3 & = A
/ g! ST = 2 min.
ie SANDSTONE, very hard, weakly 10.5'-CAL-50/5 I
cemented, fine, dry, tan to Cuttings sample 10.5' to 15.0
gray. 15'-CAL-50/1 - No recovery
117/2.5 4 17.61 ST = 2 min.
: . i .
56 (Highly cemented 2.5' to 3.07) Cuttings sample 17.5' to 22.5!
22.5'-CAL-50/1 - No recovery
119/2.9 Sl ., ST = 2 min.,

ol
o

Lot bt bt s b b bbb dbo o b b b g

4 3/4" Tri-Cene rock bit
with air, except for Pitcher
Samples, Pitcher sampling

40 with air-water mist.

80

50

70

80

90

CAL = 2-INCH I. D, CALIFORNIA SAMPLER ST = SAMPLE TIME (PITCHER SAMPLE
FORM NO. WC&A 29 e



eT-% *93I4

|. PROJECT NO. 12578
PRCJECT NAME JIM BRIDGER POWER PLANT
WOODWARD - CLYDE & ASSOCIATES 2. LOCATION (Cocdinates or Station) (BY IDAHQ

' = [ER COMPANY
DRILLING LOG N 390,494 - E 491,827 POWER COMPANY)
_ DRILLING AGENCY
8OYLES BROS. DRILLING COMPANY

(N

-

4. HOLE NO. - 5. NAME OF DRILLER !
DH-3B-13 FOREMAN-MARLIN STURTZ; P.M, — GARY JOHNSON g
8. DIRECTION OF HOLE 7 THICKNESS B-Bnggb 9-3?;#& -
ARG DEGREES WIT Of OVER- RILL H OF, -
[X] VERTICAL | 1 incLiNeD |DESREES WiTH CrAtER- 300 INTG Rock 75'1 ReLe 105t
10. SIZE .&ND TYPE OF B!T li. DATUM FCR ELEV. SHOWN 2. MANUFACTURER'S DESIGNATION OF DRILL
SEE REMARKS (TBM or MSL) MsL FAILING 1500
13. TOTAL NO. CF SAMPLES TAKEN ]i4 TOTAL i5. EE%V_.ND 6. DATE HOLE
e TR i NC. CORE Qu - eted
DCisturbed 14 AX=SS Undisturbed 5 (CAL) BOXES 4 WATER 658 Sgrff/70 C%BH%?%U
i7. ELEV. TOP CF HOLE |I8. TOTAL COEE RECOVERY FQR 1S. SIGNATURE OF INSPECTOR
6627.7 BORING (%) 85 GUY F. TABOR, JR., AND E. BRYLAWSKI
: % CORE[BOX or REMARKS
ELEV. | DEPTH ILEGEND SaEliTlGel] @ S EREILE RECOVASAMPLE] (Drilling time, water loss. depth of weath-
(Description) ERY | NO. ering,etc., if significant)
4" dia. Hawthorne
*
0 SILT, TOPSDIL, roats, dry, L 0'—CAL-4/12 bit with air.
loose
ow ! SAND, dense,. fine, silty, broun L 51 _CAL-45/12
: - (sm).
6620 < _
{O GRAYEL (hard sandstone and lime- - 10'-CAL-34/12
— stone fragments), sandy, siity,
Sl Siol QT e (GP}
//j// A : - ' * - 15'-CAL-46/12
3 SILT, thin bedded with fine :
o ::// sand and clay, dense, slightly :
€Y ™+ A cemented (dissolves in water) - 20"-CAL-50/12
- "I \ dry, alluvium, broun to gray
] (ML) . ) L 25'-CAL~50/9
CLAYSTONE, highly weathered 30'to 33' face disc. carbide
30 in part, fractures filled with -bit w/air & below 33! with
\ clay, orange-brown, dry (ap- 0 Quiktrol & Condet
pears transported slightly). 33'-AX-55-28B/12
CLAYSTONE (LEWIS SHALE) firm 80 N
40 to very hard, thin bedded, dark BOX - 39'-AX-55-50/12 NOTE: top of
blue gray to brown gray. Bed- L core is reaming from drive
ding Predom, 0 to 10 dip. 100 sample
UL 5A16/70 1/8" gypsum crystals in’ frac- - 44 ,5'-AX-55-50/11
5A25/70 tures & joints, total estimated 190
By = = 1/2" from 30 to 60'. Highly
e e AP weathered 30 to 40'. Firmer belo [ 49.5'-RX-55-50/7
A 40'. Moderate weathering 40 to 100
55 feet. - 54,5'-AX-55-50/5 Lost sand
Very hard below 55 feet. 100
60 No gypsum evident below 60 fest. BOX - 59.5'-AX-8§5-50/3
100 2
L 64.5"-AX=55—
SANDSTONE layer 3 inches thick, 4.5 =AX=55-50/3
badly fractured. Gray. 100 :
70 F 69, 5'-AX-55-50/3
100
74.5'-AX-55-50/4
100
80 Box [79.5'-AX-SS-50/4
85 3
~84,5'-CAL-50/2 Change to Dia,
SANDSTONE, 3+ inches thick, grayt . bit (4/w)
90 CLAYSTONE, very hard, dark gray.[ g =2 e s PG Bité_faée
is.
30 Attempted to recover above core
" 95'-AX-55-50/1
100 - )
100 'SANDSTONE (ALMOND FORMATION)
very hard, massive, dry, gray. 100 ng

=) TOTAL DEPTH 105 FEET %*CAL = 2-INCH I.D. CALIFORNIA SAMPLER
FORM NO. WCBA 20 || - YATER LEVEL AX-SS = 1 3/4-INCH 0,D, SPLIT SPOON SAMPLER
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I. PROJECT NO. | 12578
PRCJECT NAME JIM BRIDGE POWER PLANT
WOCDWARD - CLYDE & ASSOCIATES 2. LOCATION (Coodinates or Station)
N 391,370, E 493,410
DRILLING LOG ' el d
3. DRILLING ACENCY
BOYLES BROS. DRILLING COMPANY

4. HOLE NO. 5. NAME OF DRILLER

DH-JB-14 GARY JOHNSON AND JOHN MADISON
6. DIRECTION OF HOLE 7. THICKNESS B-BEPTHD- 9~§SI§% ol
[SC3 VERTICAL | iNCLiNED [DEGREES WITH OF OVER= 9. | Ko Roce 90| iG6ie — &ar
i0. SIZE AND TYPE OF BIT [I. DATUM FOR ELEV. SHOWN 12. MANUFACTURER'S CESIGNATION OF DRILL
4 1/4" Hawthorne (TBM or MSL) MSL FAILING 1500
12. TOTAL NO. OF SAMPLES TAKEN ]i4 TOTAL :5£%gv ? i6. DATE HOLE ‘1
Stiihed 3 NO COR GROUN! 2 nnleted
Disturbed 1(AX53) Undisiurbed 13 (CAL) BofgéE a %ATER 6586 :h87f8/70 %;7{2770
|7 ELEV. TOP OF HOLE |[i8. TOTAL CORE RECOVERY FOR 9. SIGNATURE OF INSPECTOR
6624 .6 BORING (%) pong GUY F. TABOR AND ED. BRYLAWSKI
: : : %CCREIBOX or REMARKS
ELEV. | DEPTH {LEGEND ol P UCRATLCIN G, BIAGEIR itk & RECOV-SAMPLE|(Drilling time, water loss, depth of weath-
(Description) ERY | NC. ering.etc., if significant)
Air as drill
6625 4 o L fluid O' to &5°

SILT, very stiff, dry, porous,

4
low density near surface, thin
////// to thick bedded, calcareous, -5'-CAL-27/12

little gypsum, little fine sand,

0 . non-plastic, sandier 7' to 12°', L 10'-CAL-19/12
roots in all samples, tan. (ML). j
////// L 151-CAL-20/12
20 | ;j . - 20t-CAL-18/12
,Zéy? SAND, medium dense, iayared with P
:" stiff silt and clay, trace of 25'~CAL-15/12
-] coal dust, dry, sand, fine to
30 medium grained with depth, sand, ~30;-CAL-20/12

dry, silt, moist, silt tan, sand

tan to orange tan. (SM-ML-CL). 35'-CAL-19/12

wL 6/19)70

oo b b oo o] g e ]l ged g g

40 More coal dust at 45'. Mgist - 40'-CAL-17/12
to very moist at 45' to 46!,
'
L GBS o L 45'-CAL-18/12
50 - 50'-CAL-19/12 Lost sample
L 55'-CAL-18/12 Hole squeezing i
below 55"
60 - 60'-CAL-22/12 Quiktrol and
. LOloass mud used below 65°
Washed hole at 65! and washed
4 to depth 70"
/ 7/l CLAY, very stiff, moderately
70 /:, A plastic, wet, brown (CL). - 70'-AX55-23/12
] / SAND, dense, very silty, clayey, .
trace of coal dust, wet, broun - 75'-CAL-42/12
- (sm-sC).
80 CLAYSTONE, very hard, black, - 81'-CAL-50/4
moist (Lewis Shale).
i No gypsum evident. L 86'-CAL-50/2

(o]
o

Lot

o
o

WL = Water Level CAL = 2~INCH I.D. CALIFORNIA SAMPLER
FORM NO. WCBA 29 AX-SS = 1 3/4-INCH 0.D. SPLIT SPOON SAMPLER

_____ k]
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. PROJECT NO. - 12578
PR CT KAME 3JIM BRIDGER PULWER PLANT

2)

)

&,

m M

3
W

I

(@]

WOODWARD - CLYDE & ASSOCIATES
DRILLING LOG

B
r

O
«)
I
,.-1

{ON {Coodinates or Station) (BY IDA&HD
0,680 - E 491,300 POWER COMPANY)

pzd
(@)
O

3. DRILLLING AGENCY
BOYLES BROS. DRILLING COMPANY

¥4. HOLE NO.

5. NAME OF CRILLER
CH-JB-15 FOREMAN-MARLIN STURTZ; P.M. — GARY JOHMSON
6. DIRECTION OF HOLE 7. THICKNESS B.DSPTHD 9.ggg$h 5
DEGREES WITH OF OVER- DRILLE
| ] VERTICAL | ] INCLINED |yERTICAL BURDEN 13! INTO fock 87" HOLE 100"
I0. SIZE AND TYPE OF BIT ll. DATUM FOR ELEV. SHOWN 2. MANUFACTURER'S DESIGNATICN OF DRILL
SEE REMARKS (TBM or MSL) MSL FAILING 1500
3. TOTAL NO. OF . SAMPLES TAKEN |14 TOTAL S.EESxND 6. DATE HOLE
Di hed i NO.CORE
isturbe 12 Undisturbed 4 (CAL) BOXES 4 WATER 6598 E%?T%??D Cogyfge70
{7, ELEV. TOP OF HOLE |!& TOTAL COEE RECOVERY FO* iS. SIGNATURE OF INSPECTCK
6646 .3 SORIYE 2] g GUY F. TABOR, JR. AND E. BRYLAWSKI
, y TEG A % CORE| 20X or REMARKS
ELEV. | DEPTH [LEGEND CLASS‘F'CQTION:OF;¥f“ ERIALS RECOV-SaMP E|(Dritling time, water loss, depth of waain-
(Description) ERY | NO. ering,etc., if significant }
*
o ~ ) ) - 0'-CAL-13/12 4" Hauthorne
:/' S CLAY, sitff, silty, sandy, Qary, bilk i bh Edir
01 | calcareous, broun (cLy.
- = - - 5'-CAL-50/9
7 /I CLAYSTONE CHIPS, highly wea-
thered, some fine sand,calcar- :
'o P\ eous, dry, brown (CL). - 10'-CAL-50/10
SAND (SANDSTONE-UNCEMENTED),
dense, clayey, dry, brouwn (SC). - 15'-CAL-50/12
10
very hard, thin bedded, frac- bit (4/CT) with Quiktrol &
tured in part, dark.hrOun, gray 60 Crapaalais
tg blue Eray. Bedding - Rqegom. - 25.8'-AX=55-50/7
0° to 10°. Gypsum crystals in BOX Core sticking in barrel
=R joints and fractures 1/8" to 65 1
1/16" thick, est. total = 1" fro " 30.5'-AX~55-50/8
13' to 55 feet. Moderately 95
weathered to 55 feet. L 35.7'-AX-55-50/10
e 100
- 40.9-AX-55-50/7
Wi 85
5/1§£70 - 44 ,B'-AX-55-50/7
& 7/31/7C 65
50 - 49.3'-AX-55-50/8
e Change to water (4/CT)Dia,’
80X t s4.8! e
No gypsum evident below 55 feset. 2
Dccasional weathering below 55 100
60 feet. Very hard below 55'%t, L 60.0'-AX-55-50/3
- 100
65.5'-AX-55-50/3 “Lost
Sample
20 100
- "
3 inches of very hard frac- s
tured sandstone. 1002
BOX | 76.0'-AX-55-50/3
100 3
80
- 81.5'
100
' _AX-S5-
Harder. B86.5'-AX-55-50/2
90 100
- 91,57
- 100 | BOX
CLAYSTONE-SANDSTONE, very hard, "
dark gray. - 96.5'-AX-55-50/0
(g %%+l SANDSTONE, very hard, dry, gray.| 100 oo o
- TOTAL DEPTH-100.0 Fest g
*CAL = 2-INCH I, D, CALIFORNIA SAMPLER WL = WATER LEVEL

FORM NO. WC& A 29 AX-SS = 1 3/4-INCH 0.D. SPLIT SPOON SAMPLER

k<
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WOODWARD - CLYDE & ASSOCIATES
DRILLING LOG

==
I. PROJECT NO.
PROJECT NAME JIM BRIDGER POWER PLANT

12578

2.

LOCAT [ON
N 289,489,

E 490

{Coodipates or Station)

, 091

. DRILLING AGENCY
BOYLES BROS.

DRI

LLING COMPANY

4. HOLE NO.

DH-J

B-16

. NAME OF DRILLER
DON IRVINE

6

. DIRECTION OF HOLE 7. THICKNESS 8. BSﬁTH N S. ggg% -
DEGREES WITH OF OVER- LLE -
VERTICAL | ] INCLINED |VERTICAL BURDEN _ 1' INTO ROCK 44! HOLE 451
0. SIZE AND TYPE OF BIT Il. DATUM FOR ELEV. SHOWN 2. MANUFACTURER'S DESIGNATION OF DRILL
SEE REMARKS (TBM or MSL) MSL FAILING 1500
13. TOTAL NO. OF SAMPLES TAKEN |14 TOTAL 8. Elﬁgb/ND 16. DATE HOLE
Disturbed Undisturb NQO. CORE tarted leted
ISTUIPeS g (caL) neisturbed h1cher) | BOXES . - WATER None [S'f'58 /.0 S e
I7. ELEV. TOP OF HOLE {18. TOTAL COE/E RECOVERY FOR iS. SIGNATURE OF INSPECTOR
22 R
5585.4 EORINCREC) EDY. BRYLAWSKI
PITCHE REMARKS
ELEV. | DEPTH JLEGEND]  CH-ASSIFICATION .OF.M‘)‘TER a2 RECOVASAMPLE](Dri1ting time, water loss, depth of weath-
ki (Description ERY | NO. ering,etc, if significant ) ‘
FEET 5 5/8" Tri-conz raller
0 o' bit with air
PPN ILL, sard, logse, o1~ 20!
+ - 3'-CAL-50/1  og1 _ =5
SANDSTONE, very hard, fractured, g7 ol L AsiEsR
eilt in fractures, highly ce- L a1 @ A7
ented, dry, tan-vellou, B'-CAL-40/12 pjtcher Sampler
- 11'-CAL-50/8 20' - 237
SANDSTONE, medium hard, fine, 35' - 37.3°
weakly cemented, dry, tan to - 15'-CAL-25/4% 42.57 - 44.8°
\v=1liow-braun. and 25/0
X L 20.0'-CAL-50/2
SANDSTONE, hard to very hard, 1 S e e
interbedded layers, fine, : Zemss ST = 10 min - droppe
u?akly ?0 stronglx' semented, % 24 .51 ST = 12 min. <sample|
with thin clay seams and coal 26 .81
seams, dry, tar and gray. 4 ST = 38 min. (reduce
- 29.0! weight on sampld)
30'-CAL-50/2 -~ No recovery
o D'(Cuttings sample 30°'-35")
5 - 5T = 15 min.
37.3'-CAL-50/1 - No recousry
42.5'-CAL-50/2 - No recovery
6 ST = 3 min. (Hydraulic
44 .81

60

70

80

90

IllillllllllllllllllIlJIlJlllllllllllllllillIIllJLlJIlJ

FORM NO. WCBA 29

CAL =

2-INEH I.D.

.m

CALIFORNIA SAMPLER

ST

jacking pressure in
addition to ueight of
Keliy-bar).

*Believe 25/0 blow count due
to a piece of 2" diameter
rock lodging in barrel pre-
venting further entrance of
material,

**NOTE: Hole discontinued at
this point on 7/8/70
to await arrival of
Pitcher Sampler.

Resumed 7/15/70.

SAMPLE TIME (PITCHER SAMPLE)

a
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S | PROJECT NO. 12578
PROJECT NAME JIM BRIDGER POWER PLANT

WOODWARD - CLYDE & ASSOCIATES 2. LOCATION (Coodinates or Station)
N 383,183, E 490,497
DRILLING LOG Eh— -
3. DRILLING AGENCY
BOULES BROS. DRILLING COMPANY
4. HOLE NO. 5 NAME OF DRiLLER
DH-J1B-17 DON IRVINE
€. DIRECTION _OF HOLE 7. THICKNESS B-BEﬁKED- Q'SST%h A
, s DEGREES WITH OF OVER- 4! l ' e 50t
{0. SiZE AND TYPE OF BIT Il. DATUM FOR ELEV. SHOWN 12. MANUFACTURER'S CESIGNATION OF DRILL i
SEE REMARKS (TBM or MSL) MsL FAILING 1500
13_TOTAL NO. OF SAMPLES TAKEN lia TOTAL zs_E%gxh 6. DATE HOLE
Distur! p istu NO. CORE GROUND noleled -
Disturbed 11 (CAL) Undisturbed L BOXES ' WATER None S¥7y7%0 Cm;/gﬁgﬁ
{7. ELEV. TOP OF HOLE [i8. TOTAL CORE RECOVERY FOR 9. SIGNATURE OF INSPECTOR
6675.1 BORING (%) L. £D. BRYLAWSKI
ARG e e % COREJBOX or REMARKS
ELev. | DEPTH |Lecenp| — CLASSIFICATION OF MATERITALS  igecovlsavpLE| (Drilting time, woter loss, depth of weath-
(Description) ERY | NO. ering etc., if significant )
' 4 3/4" Tri-cone
4 0 0! with air
/ 1 SAND, silty, fine, lcose tc med- 1'-CAL-13/12
J o2/~  ium dense (dune sand), roots,
A\ dry, tan (SM). __ - 5'—CAL-50/1
0 SANDSTONE, strongly cemented top " 10'~CAL=50/11
0.5', moderately to weakly ce-
mented below; gray to tan.
_ 15'-CAL-50/3
Harder layer @ 18' - 4"
20 Coal Lense @ 19' - 1" . 20'-CAL-50/1
Coal lenses @ 22 to 23' - 1" =
: Harder layers @ 23 to 25' - 25'-CAL-50/0
10 — iR ‘ | 30'-CAL-50/0 ;
—it £
' F Coal lense @ 33' — 1M
= 35V-CAL-50/1
40 . 40'-CAL-50/1
Few thin claystone lenses 42!
to 49.5', less thap 1", dry, L 45'~CAL-50/0
¥ tan.
i Very hard @ 49.5 to 50 Feet
1 50 — . 50'-CAL-50/1
—
60 —
.
]
_]
Ve =
80 —]
90 —
160 —

FORM NO.’WC&A 29
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{. PROJECT NO. 12578
PRCJECT NAME JIM BRIDGER POWER PLANT
WOODWARD - CLYDE & ASSOCIATES 2. LOCATICN (Coodinates or Station) (BY IDAHO
- 89,814 - 1 WER COMPANY)
3 DRILLING AGENCY
BOYLES BROS. DRILLING COMPANY
4. HOLE NO. 5. NAME OF CRILLER
DH-JB-18 FOREMAN-MARLIN STURTZ; P.M.—GARY IJOHNSON
5. DIRECTION OF HOLE 7. THICKNESS 8 DERTH STOTAL™
= DEGREES WITH OF OVER- 311 DRIL LED ' :

I0. SIZE AND TYPE OF BIT

Il. DATUM FOR ELEV SHOWN

12. MANUFACTURER'S DESIGNATION OF DRILL

SEE REMARKS (TBM or MSL) MSL FAILING 1500
13. TOTAL NO. OF SAMPLES TAKEN {14 TOTAL iS5 ELEV. . 6. DATE HOLE
Disturbed 5 ny_ss DHERIEEE 5 i BOKES. WATER 6606 [S1OU% /0 ST
|7T. ELEV. TOP OF HOLE | 18. TOTAL CORE RECOVERY FOR IS. SIGNATURE OF INSPECTOR
6624 .4 BORING (%] 75 GUY F. TABOR, JR. AND E. BRYLAWSKI
=]
ELEV. | DEPTH jLEGEND| C-ASSIFICATION GF MATERIAL S F/eoﬁcgc;i/gssfgpﬁrrz(orimng time,wcﬁipﬂ&’:s,sdepfh of weath-
(Description) ERY | NO. ering,etc., if significant )
% 6 Blows/12" with
0 - 0'-CAL-6/12  140# Hammer x
1\ SILT, loose, few roots, some 30" Fall.
] i a i moist
6620 - ;:/// \Zizzns(;fs.Sllghtly F L - 5'-CAL-28/12 O' to 31' 4"
::// o . ) Hawthorne Bit
= - very stiff, sandy, ; :
10— ,// thin—bedd;d, t:n (sm). SandZer IS G E215 402 uithraz
:/// below 5 feet.
5/16 & =i ‘// 15'-CAL-19/12 ?gTet§1;5}oss
5/25/70 —".2#4 ] sAND, clean to silty, with clay- .
6/87;6 ZO-f::"f'- ey s8ilt laysrs, very stiff, red- - 20'-CAL-21/12
& 6/19/“0- ] ' brown to brown.
X241/ SANDSTONE CHIPS in clayey ma- - 251 _CAL-32/12
- trix, very stiff, brown.
30 £ CLAY, very stiff, sandy with - 301-CAL-18/12 L' te 32! try
.4 chips of claystone, some gypsum j—i I coring with air
Y o crystals, dark gray-broun. 80 mofencess
: - 35'-CAL-50/8 below 32' NX
5o CLAYSTONE (LEWIS SHALE), firm h Dia. Bit ( /u)
Y to very hard, thin-bedded, dark - 38.57-CAL- with "Quiktrol"
48 3 ¥ blue to brown-gray. Bedding il 50/12 " "
mud & "Condet
Z ] predom, 0" to 10° dip. Thin,
i 1/8", gypsum crystals in joints S
; and fractures, est. total = 3/4" - 46.5'-CAL-50/5 Try Flat Face-
from 31 to 63 feet. Moderately Discharge carbide bit
20 weathered 31 to 63 feet. (Highly| 60 below 46.5'
weathered 38 to 41 feet and 55 tq
63(?) feet). BOX L 55vfgx_55_5g/5
. Lost core three times
60 L=
o — . - 63'-AX-55-50/4 NX Dia. Bit
Yor? arder and no gypsum noted belou a0 el BE
5 63 feet.
4 - 68'-AX-55-50/1
e ! 100
~ 73'-AX-55-50/1
SANDSTONE (ALMOND FORMATION) BOX
very hard. Strongly cemented 100 o
to uncemented, indistinct bed- - 78'-AX-55-50/1
80 ding (massive or thick bedded), 100
light gray. Very hard layers L 831_AX-55-50/1
75 feet and 102 feet. Frac-
tures - horizontal with few 100
near vertical,
0 g 100
e - 93'-AX-55-50/1
EF%; 100 BOX 105' of 1" Dia. Plastic
e 3 _ . .. pipe installed 5/12/70
iCO ¥ e
TOTAL DEPTH 103 FEET 103'-AX-55-50/1
*¥CAL = 2-INCH I.D. CALIFORNIA SAMPLER WL = WATER LEVEL
FORM NO. WCBA 2 AX-SS = 1 3/4-INCH 0.p. SPLIT SPOON SAMPLER




WOODWARD -

2 CY

. PRO
PROJECT NAME 3IM BRIDGER POWER PLANT

NO.

12578

CLYDE & ASSOCIATES

2. LOCATION (Coodinates or Stction) (BY IDAHD
ST e N 389,070, E 492,330 POUER COMPANY)
3. DRILLING AGENCY
BOYLES BROS. DRILLING COMPANY
14 HOLE NO. 5. NAME OF DRILLER
DH-3B-19 JOHN MADISON AND GARY JOHNSON
B DIRECTION OF HOLE 7 THICKNESS B DEPTH 5 TOTAL™ _
, DEGREES WITH CF OVER- ILL
Cx ] VERTICAL | L1 INCLINED |yERTICAL BURDEN 20" | InTO mock 57" | rore 85

10. SIZE AND TYPE OF BIT

il. DATUM FOR ELEV. SHCWN

2. MANUFACTURER'S DESIGNATION OF DRILL

SEE REMARKS (TBM or MSL) MSL FAILING 1500
13. TOTAL NO. OF SAMPLES TAKEN |14 TOTAL b, %gb&" i6. DATE HOLE
Disturbed Undisturbed NO. CORE OROUND Started et
isturbed g (pygs) ndisturbe 5 (CAL) e 3 WATER 6604 15/3/70 Com%?5?70
17. ELEV. TOP OF HOLE |18. TOTAL CC:BE‘ RECOVERY FOR (9. SIGNATURE OF INSPECTOR
6642.6 BORING (%] 85 GUY F. TABOR AND ED. BRYLAWSKI
= : - ATER I'A % CORE|BOX or REMARKS
ELEV. | DEPTH |LEGEND CLASS!F'CAT’ON,?F,““;'E LRAL S RECOV-ISAMPLE}{Driliing time, woter loss, depth of weath-
(Description) ERY | NO. ering,etc., if significant )
4" Hauthorne
I SILT AND SAND, Topscil, roots, 0 - CAL - 13/12  with air
i = dry, hard, porous, slightly gra-
— velly, light brown, (ML-SM), -5t _ CAL - 50/10
= SAND, silty, hard, dry, medium
1o — | dense, occasional cobbles of ~10' - CAL - 33/12
1 _ -4 sedimentary rock, porous in part,
= light broun, (SM), Beles e
o ~15' - AXSS - 50/1
_ SILT, Hard, dry, lower density /12
T -3 than above, some fine sand and
20 —p <\ clay layers, thin bedded, tan. 20" AXSS - 44/12
/0 / ML) .
—1,/ /4 cLAY, SAND & SILT in layers and - 25' CAL - 48/12
] iosd mixtures - dense, transition .
30 55“*" zone, contains some gypsum and 30" - CAL - 50/6 NX Wireline
m claystone chips, mottleq gray- o5 Hox e epe M el
7/31/70 brown, tan and rust, slightly 1 _ Rt aean rudn
| pist, (CL-SM), -35! AXSS - 50/4 S
¥ CT = 30 min. SR O
6/19/70 — CLAYSTONE, firm to hard, frac- | 80 47 min (drop-
1 40 — & tured and altered, thin bedded, -40'-AXSS-50/9 ped 3%' of
5 #fi clay seams to 4" thick, gypsum 80 CT = 33 min. core) .
s#%eal filling 1/16™ to 1/8" thick, es- kY
2 Z| timated total thickness 28! to 43 _AXSS"?D/S
i 65' = 1" dark brown to black, 100 CT = 31 min.
50 b bedrock (Leuis shale) A '50'—AXSS—50/6
o :
2 4" clay seam - light gray to 100 CT = 25 min.
‘ rust (Est. 30/12 hardness). -551!
2" clay seam, rust. 100 CT = 28 min.
60 1" clay seam - rust. . "60'-AXSS-50/3
100 CT = 25 min,
Very hard below 60! 8ax
) 2 ~65"!
2" limestone layer at 62+'. 100 CT = 30 min.
70 No gypsum evident below depth F70'-AX55-50/3
65, 100 CT = 20 min.
751
160 1Box CT = 20 min,
- 3 12
R ~ SANDSTONE, very hard, massive, | 50'—AX55-?0/2
weak to strong cementation, light] 0 CT = 13 min.
J - gray (Almond Formation) e
= TOTAL DEPTH 85.0 FEET
90 —
' —
: -
100 —
CAL= 2-INCH I.D. CALIFORNIA SAMPLER CT = CORING TIME
FORM NO. WCBA 29 AX_.S5S =za1 3/4-INCH 0.D. SPLIT SPOON SAMPLER WL WATER LEVEL




J1id

ue—a

WOODWARD - CLYDE & ASSOCIATES
DRILLING LOG

T PROJECT NO. 12578 ’
PROJECT NAME JIM BRIDGER POWER PLANT

2. LOCAYTION {Ccodinates or Stotion)
N 389,190, E 490,902

3 DRILLING AGENCY
BOYLES BROS. DRILLING COMPANY

4. HOLE NO.

5. NAME OF DRILLER

tan to gray.

w
(]

ly cemented top 2.5 feet, very
hard and weakly cementecd beslou,
dry (slightly mcist at 22 feet}, - 15'-CAL-50/1

DH-JB-20 DON IRVINE
6. DIRECTION OF HOLE 7. THICKNESS B.BEPT%D 9.TOT$L
~ |DEGREES WITH OF OVER- ILLE DEPTH OF '
Lx] VERTICAL | ] INCLINED |yERTICAL BURDEN 2 INTG =ock 33" HOL £ 35
l0. SIZE AND TYPE OF BiT [I. DATUM FOR ELEV. SHOWN (2. MANUFACTURER'S DESIGNATICN OF DRILL
4 3/4" TRI-CONE ROLLER (TBM or MSL) MSL FAILING 1507
I3. TOTAL NO. OF " SAMPLES TAKEN |14 TOTAL I5EL8V €. DATE HOLE
Disturbed Undisturbed NO CORE GROUND nplete
B (CAL) ["OsTvree D BOXES —- WATER None [319959 /4 Compiered,
7. ELEV. TOP OF HOLE [I8. TOTAL CORE RECOVERY FNR 9. SIGNATURE OF INSPECTOR
6653 .8 BORING (%) e ED BRYLAWSKI
‘ _ s CATION OF MATERIAL S Y COGREFBOX or REMARKS
ELEV. | DEPTH |Lecenp] — G~SSIF! - LI ::'f' SRR RECOVISAMPLE](Dritiing 11me, water loss, depth of weath-
£a8 S CUIp vin.0 ERY | NO. ering,etc.. if significant)
4 3/4" Tri-ccne
T “’J ' D U' U'th a‘
J -_'/G:ﬂf SILT-SAND, medium dense, cal- - 1'-CAL-25/12 “* s
:?i}%{é careous, roots, dry, light broun -
g 0 ML-SM) , - 5'-CAL-50/3
— S
— : ‘a"#\
~ » SANDSTONE, vary hard and strong-
ic : e, Yo : - 10'-CAL-50/2

~ 20'-CAL-50/1

~ 25'-CAL-50/0

- 30'-CAL-50/0

o -~ [0)] w H
(@) O (&} o] ()

(o}
(@]

RYRENTUNY ARRUNURAT] SARUURNRRY AUNRY RUNRY NUNNN ANANE ARUNUUNUNA AUNNTNUULAURRAT

FORM ND. WCB A 29

35'-CAL~50/0
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f. PROJECT NO. 12578

PROJECT NAME JIM BRIDGER POWER PLANT
WOCDWARD - CLYDE & ASSOCIATES 2. LOCATION (Coodinates or Station)

DRILLING LOG N 390,110, E 493,310

3. DRILLING AGENCY.
BOYLES BROS. DRILLING COMPANY

4. HOLE NOG. 5. NAME OF DRILLER
DH-JB-21 JOHN MADISON AND GARY JOHNSON
6. DIRECTION OF HOLE 7. THICKNESS 8. BSPLH::D = '5' S. gggﬁ\_h .
DEGREES WITH OF OVER- ILLE .
VERTICAL | ] INCLINED |yERTICAL BURDEN 55! INTO ROCK HOi.E 75.5!
I0. SIZE AND TYPE OF BIT 1. DATUM FOR ELEV SHOWN 2. MANUFACTURER'S DESIGNATION OF DRILL
SEE REMARKS (TBM or MSL] MSL FAILING 1500
3. TOTAL NO. OF SAMPLES TAKEN |14 TCTAL 15. EESSNDSS?D 6. DATE HOLE
i st NO. CORE =T :
Disturbed 0 Undisturbed g (CAL) Neee g WATER , SmG"fSG/'?U Corgp/gti,?o
17, ELEV. TOP OF HOLE |18, TOTAL COE(’E RECOVERY FOR IS. SIGNATURE OF INSPECTCR
6620.8 BORING (%) {5 core taken TED JOHNSON AND EDW. BRYLAWSKI
AT OF ARA A | o/oCC‘RE s8CX or REMARKS
ELEV. | DEPTH JLEGEND]  CHASSIFICATION OF MATERTALS RECOVASAMELE](Dri1ting time, water Ioss, depth of weath-
tbescription) ERY { NO. ering,etc., if significant )
4" Hawthorne bit with
0 gir
6620 = ——>—>| SILT, topsoil, sandy, clayey,
— roots, dry, light brown.
Y 7 /
V' / A CLAY, very stiff, silty, dry,
—+/ / A light broun (CL) — 8'-CAL-22/12
1 10 — N\ Some roots and root hales).
E SILT, medium denss, clayey, fine — 13'-CAL~21/12
— grained sand, dry, light, sli-
- ghtly porous, brown (ML).
— 4 ’ - 18'-CAL-23/12
20 =
- /;/ — |
30 .__....'j' /4 CLF\Y, Very StifF, sandy, ail-’:y, F‘SD'—CAL—].B/I.Z
///’/ﬁ slightly moist, thin bedded
p (alluvium) broun (CL).
~ 36'-CAL-32/12
40
~ 41' Hole Caved to 37!
WL
5/70 & 7 - -
/én pa X CLAY, very stiff, slightly - 47'-CAL-35/12
= CAR0 sandy, moist, broun-gray to
6/6/70 50 gray with brown mottling (CL)
1 (weathered claystone). .
CLAYSTONE, HARD, thin bedded, ~ 57'-CAL-50/8
: gypsum in fractures, brown-gray
60 — to gray.
T (Gypsum is Selenite in 1/8%"
- fractures). Est. 1/2" gypsum . 65'-CAL-50/8
—J total between 55' and 70°'.
. Very hard below 70°',
70 —1
3 —¥ | 75'-CAL-50/4
=
8C T
-
90 —
51 -
100 —
|
‘CAL = 2-INCH I.D. CALIFORNIA SAMPLER CT = CORING TIME
ORI B AX-SS = 1 3/4-INEH 0,.D, SPLIT SPOON SAMPLER WL = WATER LEVEL
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WOODWARD - CLYDE & ASSOCIATES
DRILLING LOG

. ,
. PROJECT e )

NO.
PRCJUECT NAME "JIM BRIDGER POWER PLANT

LOCATICN {(Cocdinates or Staticen)
N 351,104 - E 490,895k

o

DRILLING AGENCY
BOYLES BROS., DRILLING COMPANY

4. HOLE NO.

DH-3B-22

(8]

. NAME CF DRILLER

MARLIN STURTZ AND GARY JOHNSON

DIRECTI

ON OF HOLE

1 INCLINED

DEGREES WITH
VERTICAL

THICKNESS 8. DEPTH 5. VOTAL
OF CVER- DRILLED DEPTH OF

BURDEN 10! INTC ROCK 90! HO L &

IO, SIZE'AND TYPE OF BIT

(TBM or MSL)

Il. DATUM FOR ELEV. SHOWN

95!
12. MANUFACTUREK'S DESIGNATION OF kL

DRI

SEE REMARKS MSL FAILING 1500
{3. TOTAL NO. CF SAMPLES TAKEN 14 TOTAL 18 E;g\ e DATE HOLE
Disturbed i iC.COR GROUN D+ 3 Compleied
isturbed 13 Undisturbed 1 (cAL) Soigég 4 VATEnJ5312* Ste :%?70 VO%?ESS?C g
{7. ELEV. TOP OF HOLE IB‘TOEM_CogE RECOVERY FCR 9. SEGN TURE OF HQSPECTOR
6651.5+% i e 60 GUY F. TABOR, JR. AND E. BRYLAWSKI
s % CORE}BOX or REMARKS
ELEV DEPTH ILEGEND CLASSIFICATION ,OF_ MATERIAL S RECCV-ISAMPLE|(Driiling time, woter !oss, depth of weath-
(Description) ERY NO. ering,etc., if significant }
' ! 4" Hauthorne Bit
SILT, topsoil, roots (ML). - 0! with Air te § ft.
GRAVEL, medium dense, silty, (NXWLY b3 £ b
o t ] ¥ ! L} bit with
sandy, dry, tan S5'-CAL-50/12 Quiktrel mud &
CLAYSTONE CHIPS, clay, sandstone] 5 Condet
hi in matri Brown transi-
“\fjlps fR T asE S et e - 10" Hole caved, couldn't
tion zone. .
: 40 drive, cased hole to
CLAYSTONE, firm to very hard, 3 5 13,5 feet
thin bedded, moderately teo - 16'-AX-55-40/9
highly weathered 10 feet to 50
50 feat, slightly weathsred be- pe— B0 - 20'-AX-55-48/12
low; clay seams, gypsum filling "
in fractures 1/16" to 1/8" 20 .
thick. Est. = 1" total thickness [ 25'-AX-55-31/12 Some softer
of gypsum between 10 feet and 50} 7¢0 . layers in drive sample
feat, darF browr to black. - 30'-AX-55-50/12
l-inch thick clay layers, tan
very plastic. s ;
- 35'-AX-55-50/9 change to face §
a5 disc. bit ;
- 40'-AX~-55-50/6
100
45'-AX-55-46/12
100
- 50'-AX-55-50/2
Very hard and no gypsum evi- BOX 7 /
dent below 50 feet. 100 2 ‘ ’
- 55'-AX-55-50/6
5S4
L 60"
100
65'-AX-55-50/1
100
_701
1o | BX
F75'-AX-55-50/4 Change to watern
70 course bit
- 80"
100
] . - 85'-AX-55-50/5
CLAYSTONE-SILTSTONE-LIMESTONE 95 NOTE: Piece of the sampler
very hard, gray. L gq drive shoe broke off in
hole @ 95' depth. The hole
55 BOX was redrilled 30'* yest . ﬁ
4 . ", _
SANDSTONE, very hard, gray F95'-AX-55-50/1 gsfagogzzl
TOTAL DEPTH 95 FEET: SEE Ll
DH-3B-22%

¥CAL = 2-INCH I.D. CALIFORNIA SAMPLER

FORM NO. WCB A 29 AX-5S

1 3{4~-INCH 0.D,

WL =

WATER LEVEL

SPLIT SPOON SAMPLER
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|. PROJECT NO. 12578
PROJECT NAME JIM BRIDGER POWER PLANT
WOODWARD - CLYDE & ASSOCIATES 2. LOCATION [Coodinates or Station)

N 391,104, - E 490,925
DRILLING LOG

3. DRILLING AGENCY
BOYLES BROS. DRILLING COMPANY

4, HOLE NO. 5 NAME OF DRILLER
DH-JB-22A MARLIN STURTZ AND GARY JOHNSON
3 DIRECTION OF HOLE 7. THICKNESS 8. BSPT%C S. gg;@h o
o UERRT A DEGREES WITH OF OVER- it LED 1
{0 SiZE AND TYPE OF BIT il. DATUM FOR ELEV SHOWN 12 MANUFACTURER'S DESIGNATIOM OF DRILL
SEE REMARKS (TBM or MSL} MSL FAILING 1500
§i3. TOTAL NO. OF SAMPLES TAKEN }14 TOTAL IS, (ESll-:\’g\LjND 16 DATE HOLE
Disturbed Undisturbed NO. CORE Stamed Comgleted
BOXES WATER 5/95/70 6/26/70
|7. ELEV. TOP OF HOLE |I8. TOTAL CORE RECOVERY FOR I9. SIGNATURE OF INSPECTOR
6651.5+ BORING (%)
\ AT ER | %CORE o N1, REMARKS
ELEV. || OEBTH (LEcenp|  CHASSBLCATNON DS MAFERAES Recc- LM Lo itiing time, water loss, depth of weath-
(Description) ERY JCOUNT ering. etc., if significant
(O — 4-INCH Rock Bit with air
= to 95 Feet, then NX Wire-
] lirne with Quiktrol mud from
] 95 feet to 100 feet.
20 =
=
- —
-
30 —]
— MOTE @ Piecec of ithe sampler |
40 — . _ A 3
— drive ahioe brolke off in
— Hole DH-JB-2? ot 95-foot
— lzpths Thie hole wags
— drillesd 20° feect West and
: uao found to e the same,
50 — See DH-JB-72 {or Log 0 fect
_ to 95 fecgt.
s0
70 —
=
3
g0 =
90 —
— SANDSTOME, very hard, gray.
100 —f
TOTAL DEPTH 100 FEET

FORM NO. WCB A 29



i. PROJECT

NO. 12636-12578
PROJECT NAME JIM BRIDGER POWER PLANT
WOODWARD - CLYDE & ASSOCIATES 2. LOCATION (Cocdinates cor Station) (BY IDAHO
‘ - 90 POWER CO.
DRILLING LOG N 390,371 E 490,957 )
3 DRILLING AGENCY
BOYLES BROS. DRILLING COMPANY
4. HOLE NO. 5 NAMF OF PRI [ ER
DH-JB-23 GARY JOHNSON AND JOHN MADISON
3 DIRECTION OF HOLE 7 THICKNESS 8 DEFTH S TOTAL
- DEGREES WITH OF OVER- DRILLED DEPTH OF 51
[X_] VERTICAL [ ] INCLINED |yERTICAL BURDEN /| INTG Bock 66" HOL E 73

10. SIZE AND TYPE OF BIT . DATUM FOR ELEV SHOWN 12 MANUFACTUKEK'S [FSIGNATICN OF DRILL

314

72N

SEE REMARKS (TBM or MSL) msL FAILING HOLEMASTER 1500
3. TOTAL NO. OF SAMPLES TAKEN |I14 TUTAL 5 EECE)\, 5 i6 OATE HOLE
- fO L. UN. a7 e
Disturbed 10 AX-5S Urd.sturbed » rpp E\JJOXCEOSREZ T 516'[‘2?70 Conér/iwn
17. ELEV. TOP OF HOLE |!8. TCTAL COISE RECOVERY FOR 19. SIGNATURE OF INSFPECTUR
6645.8 BORING (%) 77 TED JOHNSON AND ED BRYLAWSKI L
=L PR ] %CORE|BOX or REMARKS
F CF .
ELEV. DEPTH |LEGEND eRAS S| IL‘E.D”ON ) t.M/;TEQIALS RECOV-|SAMPLE[{"rilting time, watar 10ss, depth of weath-
L escr.ption ERY NO. ering,etc., if significant )
Hawthorne bit 0O to
6650t 4 0 — 10' vith air
. TOPSOIL, sand, silty, roots, dry
] broun (SM). *
= 5' CAL-50/11
1) SAND, medium dense, silty, sli-
= ghtly gravelly, slightly moist,
10— lilbrown (SM). 10" CAL-50/9
R . B PR %0 4/carat water
Pk | CLAY, hard, sandy, slightly 0 course diam.
gravelly, moist, brown to gray 15'7AX-55-50/12 bit 10 to 73
- (CL) Weathered claystone. 50 feet with Con-
20 | CLAYSTONE, hard highly altered ’ 20" AX-85-50/12 det and Quik-
T and fractured, clay filling in 70 Bg trol
53% fractures, gypsum in fractures 25' AX-55-50/6
- 44 € and joints - 1/8" to 1/16" thick,
dege il estimated total = 3/4 inches 7 40 h
30 to 45 feest; 3' broun clay layer -30¢ AX-55-20/3
at 24 feet; very hard below
: 45 feet. Dark brown to black. 100
} -35' AX-55-50/4
WL 6/19)70 70
T | 40— -40' AX-55-50/8
?’ig"#'
_3' limestone(?) layer at 44.5' | 100
no gypsum below 45' evident. - 461 AX-55-50/2
Very hard below 45",
50 95 BOX
2 51! AX-55-50/3
100
10" limestone? Layer at 56',gray, 561 -
Claystone harder at 60'. Transi-
60 tion zone 60 to 63', sandy. 100
- 51! AX-55-50/3
SANDSTONE, very hard, very weak | 1CO
’ cementation 65 to 73 feet, mas- BOX F66' —- Dropped 13' of core, nd
sive, fine to medium grained, 3 successful recovery
70
70 light to dark gray. g
0
- 73' AX-55-50/10
— (Believe this blow count is nof
] representative of hardness cf
80 — sandstone. Weakly cemented sang
3 loosened by water pressure.
= Blow count should be higher.
—
7 Ground Water 33' at 7:00 a.m.
90
I - 6/3/70
100 —
l e e T R R R R . -
*¥Cny - 2-INCH T . D, MALTFARNTA SAMPLER WL = WATER LEVEL
RERE ROS Sl F¥-SS = 1 T/4 IWGH 0.0, SBLIT °P004 SANLLEP
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WOODWARD - CLYDE & ASSOCIATES 2.
DRILLING LOG

I. PROJECT NO.
PROJECT NAME JIM BRIDGER POWER PLANT

12578

LGCATION (Coodinates or Station)
N 391,005 E

491,633

3. CRILLING AGENCY =
BOYLES BRGS. DRILLING COMPANY

4. HOLE NO.

5. NAME OF DRILLER
DH-JB-24 SHEET 1 OF 2 JOHN MADISON AND GARY JOHNSON
B DIRECTION OF HOLE 7. THICKNESS & e | e T e
TH F_OVER-
[ VERTICAL [ C7 INCLINED [DEGREES WITH BURDEN. 12 INTO ROCK HOLE 117!

0. SIZE AND TYPE OF BIT

il. DATUM FOR ELEV. SHOWN
(TBM or MSL)

f{2. MANUFACTURER'S DESIGNATION OF DRILL

SEE REMARKS MLS FAILING 1500

13 TOTAL NG GF SAMPLES TAKEN ]i4 TOTAL BELEV 6. DATE HOLE

Di d Undisturbed NO. CORE GROUND Started Completed
'sturbed ) o nyss) nASTUrSee o rcay | Boxes 4 WATER 6550 |~ ¢ /= /70 &/5/70

{7. ELEV. TOR OF HOLE

I18. TOTAL CORE RECOVERY FOR

BORING (%)

!S. SIGNATURE OF INSPECTOR

6638 .7 75 EOW. BRYLAWSKI AND TED JOHNSON
ve , SR % CCRE|BOX or REMARKS
ELEV. | DEPTH [LEGEND| ~ CHASSIFICATION OF MATERIALS  RecoviSaMPLE|(Drilling time, water loss, depth of weath-
escription) ERY | NO. ering etc., if significant )
4" Hawthorne bit with
" 1 3 ? 1
J ©° SAND, silty, topsoil, racts, dry B SR
loose, brown (SM).
SAND, dense, slightly gravelly, ~5'-CAL-50/12
— silty, dry to slightly moist,
10 broun (SM). [ 10'-AXS5-38/12
| CLAYSTONE, firm to hard, thin
bedded, fractured and altered. -15'-CAL-30/10
Gypsum (Selenite) in fractures
~ 20 1/81".'" thick; Est. total = 2" -20'—CAL-—50/6
from 12' to 61', some clay
filling in fractures. Dark
broun to black, ~25'-CAL-50/7
30 - 30'-CAL-50/12 NX Wireline
BU Dia. U.C. bit
with mud &
L =
E e A
75 det 30' to 117!
40 g _40'-AX55-50/5
== ix "41' 40' to 41' wacshed out by
40 : circulation of mud
~46'~-AX55-50/6
3" brown clay layer
50 peed 2" brown clay layer 100
i ~51'-AX55-50/4 Lost circulation
5%y it at 51!
g et :gg: Bit plugged at 56!
- CT = 30 min
60 A No gypsum evident below 61! B85
- @& ~62'-AXS5S-50/4
LA 100 Box |CT = 41 min.
X5 2
g / ‘6'_7'_
20 i % 60 CT = 35 min.
7 ~72'-AXS5-50/2
AP 100 CT = 21 min.
17!
80 100 CT = 24 min.
ds 82'-~AXSS5-50/2
;fﬁw{ 2" limestone layer 55 CT = 27 min,
6/2%9/70 fég_. 87!
:;;;g{ 100 |ggx |CT = 25 min.
v 3 [92'-AXS55-50/3
‘-?(i? 75 CT = 16 min.
A =1 - P
- 1 ST = 40 min. )
Continued on Sheet 2 B
CAL = 2-INCH I.D. CALIFORNIA SAMPLER CT = CORING TIME
FORM NO. wCBA 29 AX-S55 1/ 1 3/4-INCH 0,0. SPLIT SPOBN SAMPLER WL = WATER LEVEL
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m
12578
PRCJECT NAME JIM BRIDGER POWER PLANT

|. PROJECT NO.

i WOODWARD - CLYDE & ASSOCIATES 2. LOCATION {Coodinates or Station)
¥ =
N 391,005, E 491,633
DRILLING LOG ' R ? :
3. DRILLING AGENCY .
BOYLES BROS, DRILLING COMPANY
4. HOLE NO. & NAME OF DRILLER
DH-JB-24 SHEET 2 OF 2 JOHN MADISON AND GARY JOHNSON
6. DIRECTION_OF HOLE 7 THICKNESS B.DEPTH _ Losr |® SOTAL
S WIT OF OVER- :
X7 VERTICAL | C—J iNcLiNeD |DEGREES WITH BURDEN 12! INTG ROCK HOL.E 117!

0. SIZE AND TYPE OF BIT

[l. DATUM FOR ELEV. SHOWN

2. MANUFACTURER'S DESIGNATICN OF DRILL

SEE REMARKS (TBM or M3L) MSL FAILING 1500
|3. TOTAL NO. OF  SAMPLES TAKEN |14 TOTAL 5. ElﬁcE)gND 16 DATE HOLE
; i NO. CORE 5 npleted
DlsturbedlU (AXSS) Undisturbed 5 (CAL) BOXES WATER 6550 Stog;%/,?D C06m75e/§7>0

I7. ELEV. TOP OF HOLE

6638.7

8. TOTAL CORE RECOVERY FNR

BORING (%)

19, SIGNATURE OF INSPECTOR

75 EDW. BRYLAWSKI AND TED JOHNSON
s CCAT OF MATER (AL < % CORE|BOX or REMARKS
ELEV. DEPTH |iL EGEND CLHDSIF'CHI'OI:J .UFHMAT SRR = RECOV-ISAMPLEN(Driiting time, water ioss, depth of weath-
(Descriptinn) ERY | NO ering. etc.. if significant)

Continued from Sheet 1

|30

Lot o o oo b booond oo oo g b

FORM NO. WCB A 29

1100 —+ M M
=1 CLAYSTONE, very hard, dr A
; oLy » OFYy 20 | BOX | €T = 26 min.
- black-gray. ' 3
E = 107!

[o _—-_— 90 CT = 58 min.
:;?Ef)’ Box -112'—Ax55750/4
_4/" 1 4 CT = 27 wmin.
=, 7 /] Harder at 115 0o

i YL 1171
-

= TOTAL DEPTH 117 FEET
—‘

——
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WOODWARD - CLYDE & ASSOCIATES %

. LGCATICN {Coocdirates or Station)

= W
GJECT NO 12578
£

r NAME JIM BRIDGER POWER PLANT

DRILLING LOG

N 388,942, E 490,745

N

. DRILLING

AGENCY
BOYLES BROS. DRILLING COMPANY

4. HOLE NO. 5 NAME OF DRILLER
DH-JB-25 DON IRVINE
6, DIRECTION_OF HOLE 7. THICKNESS 8.DEPTH o TOTAL
0 |DEGREES WITH OF OVER- ILLE
CX) VERTICAL | 7 (NCLINED [DESREES | I e INTO ROck 44'| 1ok 45!

0. SIZE AND TYPE OF BIT

1. DATUM FOR ELEV SHOWN

2. MANUFACTURER'S DESIGNATIGN OF DRILL

4 3/4" TRI-CONE (TBM or MSL) MsL FAILING 1500
{3. TOTAL NO. OF _SAMPLES TAKEN }I4 TOTAL [S. E%&ND 6. DATE HOLE
i i NO. CORE R v :
Disturbed (CAL) Undisturbed o T S e St’%?B;?D Compr,?éa%,?':l I
I7. ELEV. TOP OF HOLE | I8. TOTAL COIj/E RECOVERY FOR {1S9. SIGNATURE OF INSPECTCR
6571 .9 BORINCR L) - EDW. BRYLAWSKI
~on T A T ATER AL S "/OCL',“R‘[ BoX or REMARKS
ELEV. DEPTH JI EGEND bLhSS‘:l("‘:I!ON (J& .,M‘T“ = s RECOV-ISAMPLEN(Driliing time, water loss, depth of weath-§
ke S ey Vs hps ERY NC ering,etc., if significant )
4 3/4" Tricone with zir
=t gy i 0!
4 ¥ "= SILT, roote, sandy, lcase, tan. 11 _CAL-50/3
— SANDSTONE, hard to very hard, ~51'-CAL-50/3
-1 strongly cemented in top 1' than
G moderately to weakly cemented, .10 ~CAL-50/3

»
{
i

L

40

FERTRATERY

tarn to gray.

Thin coal seams at 14' to 37!

Claystone layers 38,.5%¢!

Strongly cemented 41' to 45'.

~15'-CAL-50/3
~20t'-CAL-50/3
~25'-CAL-50/1
-30"-CAL-50/2
-35'-CAL-50/9

-40'-CAL-50/1

50

60

70

80

8¢

| IRRENETET] TNRNINUST] FENUR ENUN] SRURUNUNGY ANUNY ANUNL SRURHNUUNI NUNNA NNUUA BUNNAL

CAL =

?

45'-CAL-50/2

2-INCH I. D, CALIFORNIA SAMPLER
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WOODWARD - CLYDE & ASSOCIATES
DRILLING LOG

. PRCJECT NO.

a3

L=

1257
PRCJECT NAME JIM BRIDGER POWER PLANT

N

. LOCATICN

{Coodinates or Station)
N 368,905, E 490,946

Ol

DRILLING AGENCY
BOYLES BROS. DRILLING COMPANY X

B4 HOLE NO. 5. NAME OF DRILLER
DH-JB-26 DON IRVINE
8. DIRECTION OF HOLE 7. THICKNESS - B-Bgﬁ1§0 9.ggg¢h -
DEGREES WITH OF OVER- LLE
CXJ VERTICAL | ] INCLINED |yERTICAL BURDEN 2’ INTO Rock 23" HOLE 25"

10. SIZE AND TYPE OF BIT

(1. DATUM FOR ELEV SHOWN

2. MANUFACTURER'S DESIGNATION OF DRILL

SEE REMARKS (TBM or MSL) MSL FAILING 1500
13. TOTAL NO. OF SAMPLES TAKEN |14 TOTAL B.EkngD 16. DATE HOLE
Disturbed Undisturb NO.CORE : Started Completed » -
isturbe 3 (CAL) ndistur e% (PITCHER) BOXES == WATER None %?52/70 mgw;gv7ﬂ
I7. ELEV. TOP OF HOLE }18. TOTAL COEE RECOVERY FOR 9. SIGNATURE OF INSPECTOR
6663.1 BORING (%) S EDW. BRYLAWSKI
. {  Jp1TcH REMARKS
ELEV. DEPTH ILEGEND ElE=SEh SR .OF. MATIERIIAES RECCOV-ISaAMPLE|{Drilling time, water loss, deoth of weatn-
. (Description) ERY | NO. ering,etc., if significant )
FEET Pitcher sample #1 stopped
G - = - o' after 1.3'. Rock too
SAND, medium dencse, silty, fine ' hard to penetrate.
roots, dry, tan (SM). o771 I E 5+ ST = 25 min,
:E::E' [ 7z 3
, SANDSTONE, very hard, weakly 1i0/2.4 2| ST = 3 min
(0 i to moderately cemented, fine, 0l9/2.5 3 5T = 2 min,
ﬁe. & dry. tan to gray. i 7 lU.S'—CALHSQ/l - No recovervy
—8 | (2' to 5'* highly cemented). 15'-CAL-50/1 - No recovery
- 3 21.3/2.5 4 ST = 2 min.
— : : 17.5!
20 -
] 22.5'-CAL-50/1 - No recovery
K : - 2'2/2‘5 5 25.0° ST = 1 min.
30 ]

40

60

70

8C

90

Lo toodbooodbooo o oo beeo b boedborn o] b b b

i00

CAL = 2~INCH I.D. CALIFORNIA SAMPLER

FORM NO. WCBA 29

4 3/4" Tri-cone rock bit with
air, except for Pitcher
samples. Pitcher sampling
with air-water miet.

ST

SAMPLE TIME (PITCHER SAMPLE)

»
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WOODWARD - CLYDE & ASSOCIATES 2
DRILLING LOG

. PROJECT NO.
PRCJECT NAME JIM BRIDGER POWER PLANT

12578

. LOCATION ({Coodinates or Station)

N 390,630, E 491,480

3. DRILLING AGENCY
BOYLES BROS. DRILLING COMPANY

4. HOLE NO. 5. NAME OF DRILLER

DH-JB-27 SHEET 1 OF 2 GARY JCHNSON AND JOHN MADISON
E. DIRECTION OF HOLE 7. Tr!CKNESS S-DEFTH . 9-50z¢} -
T X1 VERTICAL DEGREES WITH DRILLED EFTH O

1 INCLINED

VERTICAL

OF OVER- 1
BURDEN -

]
INTO ROCK 91

HC L&

§ !C. SIZE AND TYPE OF BIT

I1l. DATUM FOR ELEV. SHOWN

{2. MANUFACTURER'S DESIGNATION OF DRILL

SEE REMARKS (TBM or MSL) MSL FAILING 1500
13. TCTAL NO. OF SAMPLES TAKEN ]i4 TOTé\id {51 (E‘E'Exf\,ﬁ 16, DATE HOLE
o1 : JUndisturt NO. CORE ROUND :
Cisturbed 13 (AX_SS‘Unds_ered 3 (CAL) B L @ATER 6595 ST%?i%/?D Cow,?ﬁé%TD

{7. ELEV. TOP OF HOLE

{8. TCTAL CORE RECOVERY FCR

BORING (%)

i9. SIGNATURE OF INSPECTOR

6641,7 75 GUY F, TABOR, JR. & EDW. BRYLAWSKI
. Gty | Yo CORE}BOX or REMARKS
ELEV. |DEPTH |iecenp| — CLASSIFICATION CF MATERIALS RECOV-ISAMPLE|(Dri11ing time, water loss, depth of weath-
(Qescnp.top) ERY | NO. ering,etc., if significant )
SILT, topsoil, looee, roats, tan 4" Hauthorae with =zir
4 0 — to gray (ML). - 0! o' to 15!
E . / SILT, hard, dry, porcus, gravel-
—% “I ly (sandstone chips), sandy, - 5'-CAL-4D/12
- 4 light gray (ML-GM).
o — CLAY MATRIX with claystone chips - 10'-CAL-22/12 - Some caving
= hard (highly weathered clay-
_ b ¥ J : '
= stone), moist, black, gray (CL). 15'-CAL-18/6+32/6 Start Cor- §
CLAYSTONE, firm to hard, thin 80 CT = 42 min, ing @ 157
bedded, altered to clay in part, Lt 46/ NX (WL) :
20+ fractured, little clay filling - ET F xgs—. 12 4/CT WUC Bit]
in fractures, highly fractured 40 = 27 min. Loloss Mud §
. to 35?':_', gypsum fillipg in frac- - 25'-AX55-45/12 Try air water §
:; tures 1/32 to 1/4" thick, Est. 0 . 27! mist—collaring‘
¥ total thickness 2" from 14' to B e il badly, switch
30 —¢ 60'. Feu very hard layers, Dark |60 Box 3ot _AXSS_E0/E to Quiktrol Muf
= brown to black. Lo T SB—?u,U
. CT = 23 min Dropped core,
—1 0 Couldn't re-
= - 37 1-AXSS5-30/6 i
= 35 CT = 12 min
] ~ 40" - .
- Numerous gypsum filled frac- g? _A;SS ?0/6
1 tures 40' to 45' to 1/4" thick. |80 e St
WL 6/29)/70 - 451 AXSS—50/3
& 7/31/f0 i
=2 — 20 T = min
50 — - 50'-AXSS5-50/3 Dropped 2+ ft.
80 CT = 28 min of core, recovu-
- 55'-AXss-50/2 °©Fed 1 ft.
CT = 22 min
- | 55 Box
60 — No gypsum evident below 60, 2 Fe60'
- T very hard belou 60°', 100 CT = 25 min.
—~ ~65'-AXS5-50/2 Dropped core,
T 70 CT = 33 min recovered 3+ ft
70 = ~70"
E~ 1" giltstone layer 75 CT = 40 min
= —~75'-AXS5-50/2
1 80 CT = 37 min
80 __: Box =80
g | 100 3 CT = 43 min
{E 2" limy siltstone layer ~85'~AXSS-50/3
E 100 CT = 49 min
90 — A
51 100 CT = 33 min.
_ — 051 -
—1 CLAYSTONE-SILTSTCNE, very hard PSS ?U/l
- —T CT = 32 min,
—1 layered, dark gray 100 [Boxs4
. ]
4 100 — N 4 100!
i Continued on Sheet 2 =
CAL = 2-INCH I.D. CALIFORNIA SAMPLER CT= CORING TIME
FORM NO. WCaaA 23 AX-SS = 1 3/4-INCH. O.D. SPLIT SRPOON SAMPLER Wb = WATER LEVEL
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FORM NO. WC & A

i. PROJECT NOC. 12578
PROJECT NAME JIM BRIDGER POWER PLANT
WOODWARD - CLYDE & ASSOCIATES 2. LOCATION {Cocdinates or Station)
N 390,630, E 491,480
DRILLING LOG
3 DRILLING AGENCY R
8 BOYLES BRDS. DRILLING COMPANY
14 HOLE ND S NAME OF DRILLER
DH-~JB-27 SHEET 2 OF 2 GARY JOHNSON AND JOHN MADISON
6. DIRECTION OF HOLE 7. THICKNESS 8. BgﬁTLH_D 9. g‘gg% =
- Lk
[Cx] VERTICAL | -3 INCLINED |DESREES WITH A ERE INTO cock 91' | HoLe 105!
10. SIZE AND TYPE OF BIT Il. DATUM FOR ELEV. SHOWN 12. MANUFACTURER'S DESIGNATICN OF DRILL
SEE REMARKS (TBM or MSL) MSL FAILING 1500
|3. TOTAL NO. OF SAMPLES TAKEN |14 TOTAL 5. ELEV. €. DATE HOLE
i - NO. CORE G o
Disturbed 13 (AXSS) Undisturbed o (CAL) LR WATER 6595 Sﬁg?i%/70 Cmgvige7o I
7. ELEV. TOP OF HOLE [I8. TOTAL CORE RECOVERY FOR IS. SIGNATURE OF INSPECTOR I
6641.7 BORING (%) 75 GUY F. TABOR, JR. AND EDW. BRYLAWSKI
LA [ ~ eT = CTER AL ‘?/OC";RE BOX or REMARKS
ELEV. | DEFTH |LEGEND CL"SS'F"'AI'OP“ "F;_M“‘ ERLALS RESO\’—SAMPLE(Dr‘i!!-nc time, water loss, depih of weath-
(Description] ERY | NO. ering,etc., if significant)
Continued from Sheet 1
4 L 100!
100 *_‘11_.1' A N See bove W CT = 21 min
—54 .. SANDSTONE, very hard, well cemsn-
~——™ ted 102 to 104' and weakly to . |- 105'-AXS5-50/1
- 105', light gray,
110 —
= TOTAL DEPTH 105 FEET
120 — .
130 —
140 —]
150 —
=
|60 —]
_
=
—
170 —
-
=
| 8C =
|90 —
| =
—
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WOODWARD - CLYDE & ASSCCIATES

PROJECT NO. 12578
PROJECT NAME 2JIM BRIDGER POWER PLANT

(BY IDARG

2. LCCATICN (Cocdinates or Staticn)
N 390,830, E 491,480 POWER COQ.)
DRILLING LOG
3. DRILLING AGENCY -
BOYLES BROS. DRILLING COMPANY
4. HOLE NO. , i 5. NAME OF DRILLER (NIGHT)
DH-JB-28 SHEET 1 OF 2 GARY 2CHNSON (DAY SHIFT): JOHN MADISON (3HIFT)
6. DIRECTION OF HOLE 7. THICKNESS 8. BEPLT?'DQ? 5 S. DTS;% -
.- |DEGREES WITH OF OVER- ILLE .
X7 VERTICAL | CJ INCLINED |QERREES ! BURDEN _12.5'| INTO ROCK HO:.E 10'

I0. SIZE AND TYPE OF BIT

Il. DATUM FOR ELEV SHOWN

2. MANUFACTURER'S DESIGNATIOM OF DRILL

SEE REMARKS (TBM or MSL) MSL FAILING 1500
3. TOTAL NO. OF _SAMPLES TAKEN [|i4 TOTAL 5-%ES&ND 16, DATE HOLE
| ol NG. CORE i - rted H
Disturbed 12 (AXsS) Undisturbed - (CAL) BOXES 5 WATE & Stg/i%/?D Comgji%y70
I7. ELEV. TOP OF HOLE |i8. TOTAL COEE RECOVERY FOR I9. SIGNATURE OF INSPECTCR
6642.3 BORING (%] 85 EDW. BRYLAWSKI AND GUY F. TABOR, IR.
SQiEye ION O F TER AL Yo COREFROX ar REMARKS
ELEV. | DEPTH |LEcens|  CLASSIFICATION OF MATERIALS RECOV-ISAMILE|(Driliing time, water toss, depth of weath-
'Cescription) ERY NG, ering,etc., if significant )
4" Hauthorne with air
4 C 0 D' to 15!
ﬂ . SILT, topsoil, loose, roots,
z tan, dry (ML).
= ~51-CAL-50/8
i SILT, hard, dry, porous, blocky,
. T & few claystone chips, tan _
o — 4 \(rL-cL). -101-CAL-35/12
i CLAY, highly weathesred clay- ] )
store, very stiff, blccky, 15'—CAL—59/12 NX'Ulréll”e
moist, tan-gray {(CL-CH). 7 CT = 35 min, 4/CT Dia. Water
course bit with
CLAYSTONE, firm to very hard, ~20'-AXSS-50/8 Loloss mud 157
thin bedded, highly to slightly 70 Box ICT = 25 min. o 110°¢
fractured with depth, altered S y
to clay in-part, some clay 25 —AXSS—?O/Q
filling in fractures. Some gyp- |85 LT = 17 min.
sum filling in fractures 1/8%" ~30'-AXS5-50/8
thick, Est. total thickness = CT = 26 min.
1+ ft. from 12.5" to 55'. 90 [
3" clay lense, light brown and ~35'-AXS5S-50/3
UL gray. a5 CT = 30 min.
7/14/70 2" clay lense, light brown and -40'-AXS5-50/6
& 7/26/ gray. 90 CT = 28 min.
& *i '
451 Dropped piece of
L 5/2% 45 Box |CT = 35 min, core - unable %o
- ~ 2
501 -AXS5~-50/6 st
g5 CT = 35 min,
No gypsum below 55!, EER
100 CT = 36 min.
60'-AXSS-50/4
100 CT = 37 min.
65! Dropped 14" of
BOX 1T = 42 min
5" stiff clay layer, dark gray.|75 7 = g core
70 “70'-AXS5-50/6  Partial loss of
3" hard clay layer, light gray.|100 CT = 37 min circulation 73!
j 751 to 77!
80 gw}i B0'-AXSS-50/1 - No recovery
T iy . g
i CT = 73 min, Bit plugging
f_& 60
i Box [85'
e lUD 4 CT = 2.1. miﬂ.
30 i 2" very hard limy siltstone, LD0'-AXSS-50/1 - No recovery
light gray. 100 CT = 26 min
- 95'
2 = 7 CT = 40 min. .
< 100 —JEdjpma / N -#/—100'-AXSS-50/2 - No recovery
Continued on Sheet 2
CAL = 2-INCH I.D. CALIFORNIA SAMPLER CT = CORING TIME
T, RO A e ) AX-SS = 1 3/4-INCH 0.D, SPLIT SPOON SAMPLER WL = WATER LEVEL
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|. PRCJECT NO. 12578 i
PRGJECT NAME JIM BRIDGER POWER PLANT
WOODWARD - CLYDE & ASSOCIATES 2. LCCATION {Coodinaotes or Station) (BY IDAHC
N3 30 1 WE o)
DRILLING LOG 90,830, . E 491,480 POWER CO,)
3. DRILLING AGENCY
! BOYLES BROS. DRILLING COMPANY
4. HOLE NO. 5. NAME OF DRILLER (MIGHT
DH-3B-28 SHEET 2 OF 2 GARY 30HNSON (DAY SHIFT); JOHN MADISON {SHIFT
6. DIRECTION OF HOLE 7. THICKNESS 8-8§PTHD g7 5,9-T0¥$L -
DEGREES WITH - OF OVER- ILLE . DEPTH
Cx ] VERTICAL | "7 INCLINED |VERTICAL BURDEN 12:5'| |INTO ®OCK HOLE 110"

0. SIZE AND TYPE OF BIT

Il. DATUM FOR ELEV. SHOWN

2. MANUFACTUREK'S DESIGNATICN OF DRILL

FORM NO. WCB A 29

T
i+

CAL - 2-INCH
AX-SS

D.

CALIFORNIA SAMPLER
1 3/4-INCH 0.D. SPLIT SPOON SAMPLER

CT
L

SEE REMARKS (TBM or MSL) MSL FAILING 1500
13. TOTAL NO. OF SAMPLES TAKEN [14 TOTAL . IS.EE%&N 6. DATE HOLE
Disturbed is NO. CORE D o :
isturbe 12 (AXSS) Undisturbed 3 (CAL) BOXES WATER Sféjr ig/70 (,ogw;ig%;%o
I7. ELEV. TOP OF HOLE [18. TOTAL CORE RECOVERY FOR 9. SIGNATURE OF INSPECTOR
6642.3 JORING, (e 85 EDW. BRYLAWSKI AND GUY F. TABOR, JR.
°3 AT E MATER AL S % CORE[BOX or REMARKS
ELEV. DEPTH |LEGEND CERSSIENG ,r'."ON O';fﬁ:‘TEHM“a RECOV-[SAMPLEL(Drill rng time, water i0ss, depth of weath-
| a2t (R et ERY | NO. ering,etc., if significant)
Continued from Sheet 1
4 ico M ,~',‘. fl——4l—100'-AXS5-50/2 - No recovery
CLAYSTONE, as above. 75 CT = 25 min.
i ” - 105!
SILTSTONE-CLAYSTONE, few clay CT -
. lenses, very hard, gray to 100
4110 — black, -110'-AXSS-50/1
E SANDSTONE, very hard, fine, gray
. TOTAL DEPTH 110 FEET
120 — .
—]
=
130 —
140 —]
150 —
160 —
170 —
.
_
180 —
_
.
| 190 —
—
- : -
200 — i |
*%* kASAGRANDE TYPE PIEZOMETER INSTALLEC 7/37/70 AT 105-FOOT DEPTH

CORING TIME
WATER LEVEL
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|. PROJECT NO. 12578
PROJECT NAME JIM BRIDGER POWER PLANT
WOODWARD - CLYDE & ASSOCIATES 2. LCCATION (Coodinates or Station)
R e N 388,873, E 491,147
3. DRILLING AGENCY
BOYLES BROS. DRILLING COMPANY
4. HOLE NO. 5. NAME OF DRILLER
DH-JB-29 DON IRVINE
3 DIRECTION OF HOLE 7. TRICKNESS 8.DEPTH . S TOTAL
(X2 VERTICAL { [T INCLINED |DESREES WITH e NTo Rock 32! | DSPIR OF g

{C. SIZE AND TYPE OF BIT

[l. DATUM FOR ELEV. SHOWN

{2. MANUFACTURER'S DESIGNATION OF DRILL

FORM NO. WCB A 29

3/4" TRI-CONE ROLLER (TBM or MSL) MSL FAILING 1500
3. TOTAL NO. OF SAMPLES TAKEN [i4 TOTAL 18, EESSND 6. DATE HOLE
‘IDistorbed o — | NO.CORE ROUN
Disturbed 8 (CAL) Undisturbed B BOXES " WATER None Syyé?%o Comg?%v%o
7. ELEV. TOP OF HOLE |I8. TOTAL COBE RECOVERY FOR 9. SIGNATURE OF INSPECTOR
66547 BORING (%) EDL. BRYLAWSKI
% CCRE}BOX or REMARKS
ELEV. | DEPTH jLEGenp|  CLASSIFICATION .OF,M’;TER”"LS RECOV-ISAMPLE[(Dr ilting time, water loss, depth of weath-
(Description ERY | NO. ering,etc., if significant)
Drilled with air
4 O
SILT, medium dense, very sandy, -1'-CAL-25/12 Weathered 3!
> calcareous, porous, roots, dry, to 4' approx.
light broun (ML-SM) 5 '—CAL~50/1
SANDSTONE, very hard, moderately
1O to(highly cemented belaw 25'), ~10'-CAL-50/5
fine, dry, light, gray to tan.
L15'~CAL-50/3
(4" to 6' highly cemented).
20 — e . 20" ~CAL-50/2
B . -25'-CAL-50/1
i
30 ~30'-CAL-50/0
- — 35'-CAL-50/2
10 =
3
50 3
60 —
—f
-
70 —
—_
20 =
90 —
100 —
CAL = 2-INCH I.D. CALIFORNIA SAMPLER .
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{. PROJECT NO. 12578
| PROJECT NAME JIW BRIDGER POWER PLANT
WOODWARD - CLYDE & ASSOCIATES |3 (ocation (Gendmores or Sration)

DRILLING LOG

N 265,553, E 490,999

3. DRILLING AGENCY
BOYLES BROS. DRILLING COMPANY
4. HOLE NO. 5. NAME OF DRILLER
DH-38-30 DGN IRVINE

5. DIRECTION OF HOLE 7. THICKNESS 8. DEPTH 9 TOTAL
VERTICAL | [CJ INCLINED [DEGREES WITH OROMERES e D o A RO LR
I0. SIZE AND TYPE OF BIT Il. DATUM FOR ELEV. SHOWN |2. MANUFACTURER'S DESIGNATION OF DRILL
4 3/4" TRI-CONE ROLLER (TBM or MSL) MSL FAILING 1500
3. TOTAL NO. OF "SAMPLES TAKEN ]id TOTAL 5 ELEV 6, DATE HOLE
Disturbed 8 (CAL) Undisturbed ggk%%?E 0 a&%%ﬁf None Sk&yg?70 Cmﬂ%?ﬁ??ﬂ
I7. ELEV. TOP OF HOLE |I8. TOTAL CORE RECOVERY FOR I9. SIGNATURE OF INSPECTCR

6671.9 BORING (%) EDW. BRYLAWSKI

CYR .~ N A
e iON E MATER LA T COREIBOX o ) REMARKS
Lasst ICﬁg fN_E_.l'T' RaE RECOVASEMPLEN(Dritling time, water loss, depth of weoth-
AT ERY | NO. ering,etc . if significant )

Drilled with air

I‘ ELEV DEPTH |LEGEND

LA

SAND, loose, silty, roots, dry, -1'-CAL-50/0

light brown (SM-ML).

SANDSTONE, very hard, moderately -5'~CAL-50/2

to weakly cemented, fine grained)}

dry, to very slightly moist -10'-CAL-50/3

below 25', light grey to tan.

-15'-CAL-50/1

20t -CAL-50/1

Clay seam at 25%°¢ | 25'-CAL-50/3

~30'-CAL-50/0

35'-CAL-50/1

N
40

R‘\
~

60

80

90

Voo boocdboroc o b boo oo booobadb o b

i00

C = = ol s
FORM NO. WCB A 29 AL 3 INCH I.D. CALIFORNIA SAMPLER



. PROJECT NO. 2578 l
SOJECT NAME JIM BRIDGER POWER PLANT .

WOODWARD - CLYDE & ASSOCIATES 2
DRILLING LOG |

i

(9]

¥

A

¢8-)% *0Id

dry, tam ta gray.

1' to 3! highly cemented,
fractured, weathered.

DH-3B8-31
6. DIRECTION OF HOLE 7. THICKNESS B-BgﬁTH 9-ggg¢h OF
DEGREES WITH OF OVER- ' DRILLED 1 1
Cx] VERTICAL INCLINED [VERTICAL BURDEN T INTC ROCK 2% HOLE s
0. SIZE AND TYPE OF BIT 1. DATUM FOR ELEV. SHOWN 2. MANUFACTURER'S DESIGNATION OF DRILL
SEE REMARKS (TBM or MSL) MSL FAILING 1500
3. TOTAL NO. OF . SAMPLES TAKEN {14 TOTAL IS.EEEMND I6. DATE HOLE
Disturbed Undisturbed NGC. CORE Staried | Completed
‘” 4 (CAL) NASTUrPeC s (p1TCHER) BOXES - WATER None ['%%55 /74 o s
I7. ELEV. TOP OF HOLE | I8. TOTAL COEE RECOVERY FOR 19. SIGNATURE OF INSPECTOR
6659.7 BORING (%) - EDW. BRYLAWSKI
S £ MA AL - PITEH REMARKS
ATER! ‘ S .
ELEV. | DEPTH CLASSIFLET IO G ATEERIIRISS RECOV-|SAMPLE[(Drilting time, water loss, depth of weath-|
. (Descriptionj ERY | NO. ering,etc., if significant )
FEET
0 — - e 0! A
SAND, silty, medium dense, + L'-CAL-50,710 - No recovery
fine, rootes, calcareacus, [ 2'-CAL-50/1 - No recovery
chips of sandstone, dry, Bpd/2.9 1 g'r' ST = 10 min
tan (SM-ML). giofo g 9 - ST = 3 min
f (o] = 3
1o 1.6/2.5 3 - TR
SANDSTONE, very hard, weakly 10.5 ST = 3 mi
Fa. s /2 = 4 = min
ts moderately cemented, fins, Up8/2.8 13

Cuttings sample 13'-15!
- 15'-CAL-50/1 - No recavery

H
LSS ) R
20.5°

e}
L]
O
™~
N
fdnl
(@F]

FRSRTRUNTN KRUN ARRN) ANURUNUUNA ENUNY FNUN] SUNUANUNEA FUNRUANUNY ANUNY ARURA CRERYNAN,

FORM NO. WC & A 29

2-INCH I. D. CALIFDRNIA SAMﬁLER

25'-CAL-50/2 - No recovery

4 3/4" Tri-cone rock bit with
air, except for Pitcher
samples. Pitcher sampling wit
air-water mist,.

ST = SAMPLE TIME (PITCHER SAMPLE)
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DRILLING LOG

WOODWARD - CLYDE & ASSOCIATES

|. PROJECT NO.
PROJUECT NAME JIM BRIDGER POWER PLANT

12578

Ny

. LOCATIGN

{Coodi

pates cr Station)

N 358,553, E 451,403

)

o

1

FAILLING

AGENCY

BOYLES BROS, DRILLING COMPANY

4. HOLE NO.

5. NAME OF DRILLER

DH-3B-32 DON IRVINE
6. DIRECTION OF HOLE 7. THICKNESS 8. ggﬁTH . 9, g'gg% o
g LE
X1 VERTICAL | -0 INCLINED |DEGREES WITH SURDEN. . 4! INTO =ock 30' | HOLE 34"

l0. SIZE AND TYPE OF BIT

[l. DATUM FOR ELEV. SHOWN

2. MANUFACTURER'S DESIGNATICN OF DRILL

,] :

FORM NO. WC B A 29

CAL =

2-INCH I,

D.

CALIFORNIA SAMPLER

4 3/4" TRI-CONE ROLLER (TBM or MSL) MSL FAILING 1500
3. TOTAL NO. OF SAMPLES TAKEN |14 TCTAL i5. EESBND 16 DATE HOLE
i i N.  CORE : leted
Disturbed 9 (CAL) Undisturbed e WATER None St%?§970 Comp;72/70
I7. ELEV. TOP OF HOLE |18. TOTAL COBE RECOVERY 7R S SIGNATURE OF INSPECTOR
6652.9 BORING (%) EDW. BRYLAWSKI
Ao ; < % CORE|BOX or REMARKS
ELEV. | DEPTH |LEcenp|  CLASSIFICATION OF MATERIAL S RECOV-|SAMPLE](Dr i11ing time, water loss, depth of weath-
tLescription) ERY | NO. ering,etc., if significant)
Drilled with air
6683 4 0 ; :
- = o SAND, loose, fipe, roots, dry, - 1'-CAL-36/12 Top 1' of sand-
) = tan (SP), stone weathered
SILT, dense, fine sand, calcar- - 5'—-CAL-50/2
eous, roots, dr tan (ML).
’ o ey L L 8.5'-CAL-30/1
|- oc
e SANDSTONE, very hard, fine, S'-CAL-25/2
weakly to highly cemented, oc- ,
casional trace of coal, 1/16"+ - 14'-CAL-50/2
dry to very slightly moist, tan,
. yellowish-brown, light grey. - 19'-CAL-50/2
- 241-CAL-50/1
L - 29'-CAL-50/1
- = 34'-CAL-50/1
o=
50—
c0 =
=
=
70 —
—
80 —
-
m—q
30 —
-
100 —
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WOODWARD - CLYDE & ASSOCIATES 2
DRILLING LOG

. PROJECT NO.
PROJECT NAME

12578
JIM BRIDGER POWER PLANT

. LOCATION ({(Coodinates or Station)
N 390,266,

E 490,240

2

ODRILLING
BOYLES BROS.

AGENCY
DRILLING COMPANY

5. NAME OF

ORILLER

DH-J1B-33 HOWARD ZOSSERAND
6. DIRECTION OF HOLE 7. THICKNESS B-BSﬁT%D 9.ggg$h i
DEGREES WITH OF OVER- L
L] VERTICAL | C_1 INCLINED |yERTICAL BURDEN 3" INTS ROCK 47! HOLE 50

10. SIZE AND TYPE OF BIT

ii. DATUM FOR ELEV. SHOWN

* |12. MANUFACTURER'S DESIGNATION OF DRILL

FORM NO. WC B A 29

WL = WATER LEVEL

SEE REMARKS . (TBM or MSL) MSL CHICAGO PNEUMATIC CP-8
13. TOTAL NO. OF SAMPLES TAKEN |14 TOTAL I5. Elﬁ’gl\jND 16. DATE HOLE
Disturbed a Undisturbed 3 NC. CORE Sturted C leted
el |78 (prTcHeR)| BOXES 2 | WATER --  |%7/%a/70 R J27/70
I7. ELEV. TOP OF HOLE | 18. TOTAL COEE RECOVERY FOR 19. SIGNATURE OF INSPECTOR
6651.9 BORING (%) EDW. BRYLAWSKI
e 'ON OF MATER tA i BITCH REMARKS
ELEV. | DEPTH |LEGenp| — CLASSIFICATION OF MATERIALS  Hor ooy foampLe](Drilting time, water loss, depth of weath-
, Description) ERY | NO. ering,etc, if significant)
FEET '
- G - 0.0°
medium dense,
- dry, tan 4.0" |
(sM-mML). . 115/2.4 1 "o, ST = 45 min,
otn/i _d > 6'2' ST = 45 min (no tube, no
CLAYSTONE, medium hard Core | 2°9' 3T = 5 min. recovery)
10 100% Box
s to hard, gypsum, frac- + 11.0°% .
sandy, dry, brown 90% 1 5T = LSO
to black. 16.2"
“2¢ ST = 25 min,
BOX 1700 . .
20 SANDSTONE, very hard, 100% ST = 5 min.
moderate to le 1 21.0¢ :
weak cementation, dry, DLO/2.0 4 L 23,0¢ 27 (22c059§’)n0
to brown, Rock bit y
28.01 .
30 23/2.4 5 i ST = 10 mins
3008 ST i lD .
2.2/2.1 6 — - it
1L4/2.4 7 3é'7r ST = 8 min.
9 : ST = B8 min.
WL 7/31)70 2p1/2.4 B L 37 g1 :
=+ 40 39152 4 Dal /2_ g 40.0°" ST = B min. Lost all
— Cor 57 = 5 min Wwater @ 40°'
85% nge could not
2 I 45,0 get it back
ST = 5 mif‘r.
4 90%
50 —_ 50.0!
- Pitcher Sampler, 4 3/4" Tri-
= cone rock bit, and NX wire-
—— line core uith 4/c diamond
g0 — - . .
] water course bit using Quik-
: T tI‘Dl GDFldEt, U-D.L.F., LD‘
] loss, Hy-seal and Palco seal
— drilling mud additives.
70 -
80 —
—J
-
e
Eeles
[ 100 —

8T =

SAMPLE TIME (PITCHER SAMPLE)
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I. PROJECT NO. 125748
PROJECT NAME JIM BRIDGER POWER PLANT
2. tCCATION (Coodinates osr Station)
N 350,104, E 490,364
DRILLING AGENCY
BGYLES BROS. DRILLING COMPANY

. NAME OF CRILLER

WOODWARD - CLYDE & ASSOCIATES
DRILLING LOG

-

971

T
O
&2
m
=
=
(8

| DH-JB-34 HOWARD JCSSERAND
6. DIRECTION OF HOLE 7. THICKNESS B-Bgﬁfgo 9.ggg$h o
DEGREES WITH OF OVER- LE
VERTICAL | ] INCLINED [yeRTIcAL BURDEN 4.5 INTG ROCK 34 HOLE F8L, 51
B 10. SIZE AND TYPE OF BIT |l. DATUM FOR ELEV. SHOWN 2. MANUFACTURER'S DESIGNATION OF DRILL
SEE REMARKS (TBM or MSL) MSL CHICAGOD PNEUMATIC - CP-8
13. TOTAL NO. OF SAMPLES TAKEN |14 TOTAL m.gkg&ND 6. DATE HOLE
Disturbed Undisturbed - NC. CORE Started Completed
e 12 (PITCHERY BOXES WATER 6613 19779, /g /28770
I7. ELEV. TOP OF HOLE |18. TOTAL CORE RECOVERY FOR 9. SIGNATURE OF INSPECTOR
6649.5 BORING (%) — GUY F. TABOR, JR.
, SIEICATION OF MATER (Al Fcoy PLTCH REMARKS
ELEV. DEPTH |LEGEND e CN}C? MWT'E\‘ . i FUU-SAMPLE(DrHHngtime,wurerIoss,demh ot weath-
: (Description] -ERY NG ering,etc, if significant)
FEET ' to 4' 4 3/4" Rock Bit.
0 —y , - Below 4' = 3" ID Pitcher
‘;/zf SILT, sandy, hard, porous with Loless & Quiktro
A./] near surface, roots (ML-SM) mud
: /1.5 1 g-g: ST = 35 min e
4 CLAYSTONE, medium t.iz1.4 21 ;050 37 =40 min
4 2.21;.9 K ST = 45 min
hard to hard, blocky, 0/15 gl 2t
x - - Core ¢ t
.\\Eeathered, calcareous, 100+ | Box SN ST = 10 min
ray brown. 1 14,51
© 772 8T = 10 min
SANDSTONE, very 100

hard, moderately
cemented to weakly

0.§7T50 T 19.5! 5T = 45 min

20 20.5!

cemented (strongly 2.0/1.0 6_&;3/2'5 2 23.0! 2; ; 2: 2;2:
comented 10' to  0.9/1.0 +7 b T—a e s ST = 30 min i
15" fractured and l.ill.B 5 h7'D' ST = 30 min.
jointed) generally ILCELAL Tl Al \08.8' ST = 60 min,
8 stronger cemented 0.9/1.0 1+ F k9.8' ST = 40 min
X with depth. Feu g | Box i oy ST = 40 min
uL 7/31470 ( very weak zones; 1 U'?
= thin, 1/2%, g+w s min. Dropped core - feu
Possiblg Lot i . 1.8/2.4] 12 |[N36.1¢ pieces in last Pitcher
. otal ray. )
drillind 40 8.5'°
mud lef{
in hols
TOTAL DEPTH 38.5 FEET Tried Pitcher 9.2' to 10.9°

but lost; cored then to 14.5!
and recovered part of Fitcher
sample,

NW Wireline 10,9' to 19.5°

Lost 80% of circulation at
327,

IIUJLIHIJJHI|HJI|H1L|U11|UII|HIlIHIllHIIIHliIHIIhIMJH%JHIJIHILE%LLH'

ST

SAMPLE TIME (PITCHER SAMPLE)
FORM NO. WCB&A 29 WL

WATER LEVEL
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g . PROJECT NO. 12578
PROJECT NAME JIM BRIDGER POWER PLANT
WOODWARD - CLYDE & ASSOCIATES 2. LOCATION {(Coodinates or Station)
, N 269,950, £ 490,481
DRILLING LOG

3. DRILLING AGENCY
BOYLES BR0OS. DRILLING COMPANY

4. HOLE NO. 5. NAME OF DRILLER
DH-JB-35 DON IRVINE
3 DIRECTION_OF HOLE 7. THICKNESS B.BEﬁTHD 9.Tg;¢h -
' DEGREES WITH OF OVER- LLE D
[X7] VERTICAL | 1 INCLINED VERTICAL BURDEN 51 INTC ROCK 45¢ HOLE 50°
10. SIZE AND TYPE OF BIT {I. DATUM FOR ELEV. SHOWN 2. MANUFACTURER'S DESIGNATION OF DRILL
SEE REMARKS (TBM or MSL) MSL FAILING 1500
13. TOTAL NO. OF SAMPLES TAKEN |14 TOTAL i5. féléaj/.ND i6. DATE HOLE
Disturbed Undisturbed NOC. CORE / Starjed Completed
17 (PITCHER) BOXES ~— WATER 7/26/70 7)2@/70
I7. ELEV. TOP OF HOLE |[18. TOTAL CORE RECOVERY FOR 9. SIGNATURE OF INSPECTOR
6647 .7 BORING (%) EDW. BRYLAWSKI
T e PITCH REMARKS
ELEV. | DEPTH |LEGenp|  CLASSIFICATION OF MATERIALS  lgecovlsampLE|(Drilting time, water loss, depth of weath-
. {Description) | ERY | NO. ering,etc., if significcnat )
FEET
1 © —I=x= ~ 0.0"
;Eé{?. -l SAND, medium dense to looee Rock bit 0.0' to 5.0°
/0 gilt, dry, tan.
— 5.0' ... .
CLAYSTONE, medium hard to hard, g jz/2 5 1 L ST = 5 min. ]
- blocky, weathered, broun. ' /j%s.s' ST = 10 min. Pitcher Sam-
10 - SANDSTONE, bard to very hard, ‘pJ2/1.o0| 2 : ) pler stopped aftef
. Rock bit B8.5' 77,
fractured, highly cemented to 14.p' :.0', no penetra
! +1 3 | g
8!' to 11*', limy, dry, 2 [3/2.5 3 14.0 Sl tion
gray. = 16.5" ]
242/2.8] 4 R ST = 3 min.
= 2d3/2.5] 5 A ST = 5 min.
240/2.0] 6 23‘5. ST = 3 mins
22/ 2B R 6. gr ST = 5 min.
5 ST = 3 min‘
243/2.5] 8 E = pl g
e = lnc
30 241/2.5] 9 1.0 _
243/2.5] 10] .o ., T = 4 min.
wL 7/31/470 2J2/2.5 11| op g4 ST = 3 min.
e y . T = 4 min,
243/2.5] 12} .o ., .
40 243/2.5] __13] ,1 v ST = 4 min.
243/2.5] 14 - in.
§3 43,51 ST 4 min
;—" 2131"‘.‘tu 15 46.0' ST = 4 miﬂ.
= 11‘3/2.5 1& _ - mir.,
- ole/T.5] 17 48.5' SR S
4 50 — 50.0!' ST = 8 min.
E 4 3/4" Tri-cone rock bit and
60 —] Pitcher sampler with air-
] water mist.
—
70 —
=
—
80 —
90 — NOTE: WHERE PITCHER SAMPLES WERE
- TAKEN, IDENTIFICATION WAS MADE
- FROM ENDS IN THE FIELD, FURTHER
— IDENTIFICATION WILL BE MADE IN THE
] - LABORATORY WHEN SAMPLES ARE EX-
i p—— TRUDED FROM SHELBY TUBES.

WL = WATER LEVEL ST = SAMPLE TIME (PITCHER SAMPLE)
FORM NO. wC&A 29 ]
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. PROJECT NO. 12578
PROJECT NAME JIM BRIDGER POWER PLANT

WOODWARD - CLYDE & ASSOCIATES
DRILLING LOG

. LOCAT!ON (Cocdinates or Siction)
N 389,995, £ 489,901

. 3. DRILLING AGENCY
BOYLES BROS. DRILLING COMPANY

[N

4. HOLE NO. 5. NAME OF DRILLER
DH-JB-36 WOOD AND JOSSERAND
6. DIRECTION OF HOLE _ 7. THICKNESS 8-BEﬁT@D 9.gg;¢h o
DEGREES WITH OF OVER- 1! ILLED 47"
VERTICAL | L1 INCLINED JVegaien, BURDEN _ © INTS ROCK  HOLE 48!
10. SIZE AND TYPE OF BIT [l. DATUM FOR ELEV. SHOWN 2. MANUFACTURER'S DESIGNATION OF DRILL
SEE REMARKS (TBM or MSL) MSL CHICAGO PNEUMATIC - CP-8
13. TOTAL NO. OF _SAMPLES TAKEN [i4 TOTAL _ lsghgﬁ R & DATE HOLE
Disturbed Undisturb NO. CORE N tarted Completed
i ~- ndisturbety (pr1cHER)  BOXES  -- WATER 6631 [3'%0'580 /o0 55970
| 7. ELEV. TOP OF HOLE |I8. TOTAL CORE RECOVERY FOR 19. SIGNATURE OF INSPECTOR
6675.3 BORING (%) S GUY F. TABOR, JR.
PITCH REMARKS
ELEV. | DEPTH |LEGEND CLASS‘F'CAE'ON .OF.M’)‘TER'ALS RECOVJSAMPLE[(Dr i1ing time, water loss, depth of weath-
. . (Description ERY | NO. ering. etc., if significant )
FEET 0' to 4' 4 3/4" Rock Bit
0 0! with Loloss & Quik-
SILT, hard, porous, sandy, roots, trol mud. Below 4' =
dry, tan (ML-SIM). 4 . 3" I,D. Pitcher
4.3/2.5 1 §T= 8 min.
SANDSTONE, hard to very hard, 6.5° .
weakly to moderately cement- 1.4/2.5 2 o ST = 10 e
to ed - more cemented with A.2/2.5 3 - S'ST = 7 min,
depth, gray to broun. 4.3/2.4 4 14: ST = 8 min,
4.3/2.5 5|15 o C 15w
4.2/2.5 6| g, e i s
20 — .0/2.5 7). ., °T=8min. :
3.2/2.5 8|, S = i
4.2/2.5 9| . . ST = 9 min. |{ost circ.
y C - ST = 15 min. @ 26.5"';
- 4.0/2.5 10 og1 ’
30 q.7/2.p 11]%7, ST = 15 min, Got back
0.9/0.8 IZL 57 gv ST = 20 min. ® 29.0°.
Iy I ¢ - :
0.7/0.8 16 :.4/204 13 34.2' ST = 25 ITIJ..ﬂa
Refusal 0.1;0.é 18\\4.3/2.5 15] .o o, ST = 8 min.
: 6/o 20\= ‘ i ST = 20 min
48'. Strongly = ‘\\\?1.7' ST - 20 mi
cemented. Harder @ 47! 41.8" u g
i , ° : ST = 35 min.
2" layer of weakly 2ad ST = 30 min.
—y cemented sand 12,5
e @ 46,5!
= TOTAL DEPTH 48.0 FEET No. 17 had 4" core sticking
. out tip.Lost No. 18. Lost
— circulation at 42.5°'.
90 ==
- Rock bit to 48'., Still hafd-
— er. No further attempt to
= take Pitcher Samples.
-
70 —
-
—_
—
80 —
90 — '
100 —

ST = SAMPLE TIME (PITCHER SAMPLE) WL = WATER LEVEL
FORM NO. WC A 29
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WOODWARD - CLYDE & ASSOCIATES 2
DRILLING LOG

.PROJECT NO.
PROJECT NAME JIM BRIDGER POWER PLANT

12578

. LOCATICON {Coocdinates or Station)
N 390,827+, E 492,030t

BOYLES

BROS. D

DRILLING AGENCY

RILLING COMPANY

$4. HOLE NO. e e 5. NAME OF DRILLER JOHN MADISON (swing shift)
‘ X GARY JOHNSON (day shift);
6. DIRECTION OF HOLE 7. THICKNESS B'BSRRED' i 5'9.gg;¢h .
DEGREES WITH OF OVER- .
Cx 1 VERTICAL | .1 INCLINED IVERTICAL BURDEN 45.5' INTO_ROCK HOLE 2ok

10. SIZE AND TYPE OF BIT

{i. DATUM FOR ELEV. SHOWN

|2. MANUFACTURER'S DESIGNATION OF DRILL

SEE REMARKS (TBM or MSL) MSL - FAILING 1500
13. TOTAL NO. OF SAMPLES TAKEN |14 TOTAL _115. Elﬁ(EDMND 6. . DATE HOLE
Disturbed i NO.CORE * I
isturbed 5 (px-ss) [Undisturbed 44 (caL) | BOXES WATER 6577 |°6/f8/70 Complaled7a
I7. ELEV. TOP OF HOLE |18. TOTAL COEE RECOVERY FOR 19. SIGNATURE OF INSRPECTOR
6627 .2 BORING (%) 95 GUY F. TABOR AND ED. BRYLAWSKI
% CCREIBCX or REMARKS
ELEV. | DEPTH |LEGEnD|  CLASSIFICATION OF MATERIALS RECOV-ISAMPLE|(Dr i1ling time, water loss, depth of weath-
(Description) ERY | NO. ering, eic.. if significant )
4" Hawtherne bit
414 0 — - 0! with air
- SILT, hard, dry, porcus, little
— fine sand, tarn (ML). ,
] - 5'~CAL-50/3
— Grey-tan with rusi apd coal lay-
- ers 8 to 14 feet. "Caliche-like"
0 — at 10' with thin beds of coal, rlﬁ'—CAL—SU/lU
| slightly clayey, calcareous.
} —- L 15 -CAL-
- SAND, dense, fine, silty to sli- L3V
- ghtly silty, layered with silt,
20 — thin bedded, calcareous, coal - 20 -CAL-50/7
—] dust streaks, dry, tan to orange-
= tan (SM-ML). = b
— Silt is porous. - 25"-CAL-45/12
—‘ B
30 —o SAND, dense, slightly silty, fing, 30 -CAL~47/12
T — thin clay and coal layers, dry,
3 tan (SM-SP).
i -] - 35'-CAL-48/12
_QQ2%1- CLAY-SILT, hard, sandy, coal dust
::fi:ia‘ with sand layers, slightly moist,
40-f:£} 2 \(cL-mL). ~40'-CAL=-45/12
/.07
:ﬁazﬁb; GRAVEL, clay, claystones chips,
3 ?ﬁf =r#fl dense, in matrix, some sand -45'-CAL-50/8
i) g | layers: mostly gravel, 36' to 407,
T ——1"50 (CL-GC) . 50'~CAL-50/9 NX Wireline cor
some caving. 108 CT = 15 min. with mud
CLAYSTONE, hard, clay and gyp- Box |s551_px Lost circ. 547,
; -55!'-AXS5-50/8 -
sum filled fractures, Est. 1/16 1 CT = 24 min/ Caved 52'-55!
ﬁ%_ to 1/4" thick gypsum with total o 95 - g
60 ¥4 3/4%" from 45.5' to 64', thin- ~60'-AX55-50/5
bedded, altered to clay in part, 100 CT = 34 min.
Black. L g5t
No gypsum below 64*'; very 90 SR N
70 hard below 64%', 70'-AXSS-50/2
40 €T = 35 min. Dropped core -
o re~-recov. = 40%
= (O
100! Box CT = 42 min.
80 2 |80'-AXS55-50/2
- 100 CT = 24 min.
_85|
CT = 30 min,
100
90 Limy layers 90' to 95'. 1' clay ~90'-AXS55-50/2
layer at 94', CT = 22 min,
LU Box 3
B 957
100

FORM NO. WC B A 293

CAL = 2-INCH I.D., CALIFORNIA SAMPLER
AX-SS =

1 3/4-INCH 0.D. SPLIT SPOON SAMPLER

CT= CORING TIME
WL = WATER LEVEL
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DRILLING LOG

WOODWARD - CLYDE & ASSOCIATES

t. PROJECT NC.

PROJECT NAME JIM BRIDGER POWER PLANT

12578

2. LOCAT{ON {Coodinates or Station)
E 490,025

N 389,837,

3. DRILLING AGENCY

BOYLES BROS.

DR

TLLING COMPANY

o
L

HOLE NO. 5. NAME OF DRILLER
DH-JB-38 H. J0SSERAND
DIRECT ION_OF HOLE 7. THICKNESS B-pEPTH — 5 roTaL
DEGREES WITH OF OVER- LLE :
L1 INCLINED |yeRTicAL BURDEN 2 INTZ ROCK HOLE  44.5'

Il. DATUM FOR ELEV SHOWN

2. MANUFACTURER'S DESIGNATION OF DRILL

X VERTICAL
0. SIZE AND TYPE OF BIT
SEE REMARKS (TBM or MSL) MSL CHICAGO PNEUMATIC - CP-8
13. TOTAL NO. OF SAMPLES TAKEN |14 TOoTAL 15. EkaND 6. DATE HOLE
Disturbed Undisturbed NC.CORE * [Started Completed
18 (PITCHER)| BOXES WATER  —— 7722/70 % /2% /70
I7. ELEV. TOP OF HOLE |18. TOTAL COBE RECOVERY FOR 19. SIGNATURE OF INSPECTOR
66772.5 BORING (%) e GUY F. TABOR, JR.
e Ty PITCH] REMARKS
ELEV. DEFTH LEGEND CLAS“'F'CeT'ON ,O’ .,M'Lf"' ERIALS RECOVSAMPLE[{Dritling time, water loss, denth of weath-
1Description) ERY | NO. ering,etc.. if significant )
FEET GV to 4V 4 %/4" Rock Bit with
0 i ik Lolecss & Quiktraol
—4: 7 /-] SAND, silty, loose, dry, tan mud. Below 4f = 37
RTINS 4.0 1.D. Pitcher |
- il 16/2.3 1 ST = B min.
37,1 SANDSTONE, hard to very 02723 2 5-3' ST = 7 min.
hard, tu:akiy tz moderately ol2/2.4 3 8.6 ST = 4 min.
cemented, tan to gray. 2[272.3 7 11.0 ST = 4 min.
! 13.3% 51 - 4 min
2{2+/2.6 5 | "o,
2{2+/2.B 6 16'7: ST = 10 min.
212+/2.B 7 ';?'g, ST = 5 min.
144/1,5 8 .8‘ ST = 7 min
2{5/2.2] 9 | 22+31 ST = 7 min.
2] ~ T = 10 min,
1.4/0.8 11— B 0L 7 o9 e
2{0/2.3 13 9.1 ST = 12 min.
: ¢ ST = 10 min.
1lo/2.6] 14| Sa1.40 el
0.7/1.0 17 WIZL 7 T5i7=~34.0v o 7 7 T
0.3/0.5 18\ \2{5/2.3 16| ~e5.7' " o
\38.0' == -.5 mJ'.n.
65% 1 C B ST = 16 min.)Blocke
Very hard, light 5 Bos: ‘\\\39' , ST = 14 min.)Tube
M " gray limy sand- HeEE T pie2 ST = 17 min.
== N\stone 41% to 43", 44.5
—
50 —oOf
] Slight loss of circulation
= at 16* feet. Lost 80% cir-
— culation at 19 feet. Circu-
- lation comes and goes belouw
60 —1 19 feet.
70 —
80 —
=
90 —
100 —
SR : _

ST =
FORM NO. WCB A 29

&+

SAMPLE TIME (PITCHER SAMPLE)

WLk

= WATER LEVEL
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. PRCJECT NOC. 1258783
PROJECT NAMEJIM BRIDGER POWER PLANT

WOODWARD - CLYDE & ASSOCIATES LOGCATION {Coodinctes or Station) (BY i
9 5 ' ER CO.)
DRILLING LOG N 390,025, ﬁ 490,462 PU‘ )

3. DRILLING AGENCY
BOYLES BROS. DRILLING COMPANY

i

4. HOLE NO. 5. NAME OF DRILLER
DH-3B-39 JOHN MADISON AND ED SNELL
6. DIRECTION OF HOLE 7. THICKNESS 8. ggiﬂéo 92.5' |5 g‘g;% oF
- DEGREES WITH OF OVER- LE ‘
[Lx] VERTICAL [ ] INCLINED |yeRTicAL BURDEN _7.5' INTO ROCK HOi.E 100!
{0. SIZE AND TYPE OF BIT Il. DATUM FOR ELEV SHOWN 2. MANUFACTURER'S DESIGNATION OF DRILL
SEE REMARKS (TBM or MSL) MSL FAILING 1500
3. TOTAL NO. OF ' SAMPLES TAKEN |14 TOTAL Iﬁgégﬁkn 16. DATE HOLE
i isti NO. CCRE ‘ 0o e
Disturbed g (AXSS) Undisturbed 2 (CAL) e 4 WATES 6614 Sg/ é&?ﬂ Cmn?ete
7. ELEV. TOP OF HOLE }I6. TOTAL COBE RECOVERY FOR 9. SIGNATURE OF INSFECTCH
6647.3 SRINE L7al - g GUY F. TABOR, JR.
3 % CORE[BOX or REMARKS
ELEV. | DEPTH |LEGeND| ~ CHASSIFICATION OF MATERIALS — for o nuler et E(Drilling time, woter loss. depth of weath-
(Description) ERY | NO. ering,etc., if significant )
4" Hawthorne with Lolofks
0] mud and Wolf
:///’ SAND, loose to medium dense,
i fine (dune sand), silty, moist, '
T #FFNtan_(5M), -5'-CAL-50/10
10 CLAY, claystone chips in silt, )
clay matrix (highly weathered -11'-CAL-50/6 SFart N, e
; CT = 40 min line at 10°'.
claystone), moist, brown to gray )
(CL=CH) Lost circ, @
' : 45 19.5!
SANDSTONE, hard to very hard, ' Recovery at
20 strongly cemented and limy to ‘ [ 21.5'-AX55-50/5 21.5!" with
very weakly cemented. Few fossils CT = 31 mi Palco Seal,
and claystone-siltstone layers, T Lost again
= # browun to grav, dry to moist. 75 | Box at 23.5"
i 4 Fractured and altered in part. . 1 : .
30 — Highly fractured and altered 29.5'-AXS3-50/2 g,ne yater in
WL 6/29/70 3 11,5 to 50' and 80' tao 90'. é’;i’ ri;”"‘?”) hole below 35°
= — 50 = min. .
—] Very loose sand 19.5 to bt ?ld ?Ot
= regain cir-
— 201. .
*% 1 ' culation.
WL DATH 40 —: General weakly cemented tec 50! ~40'-AX55~50/2 - No recovery
33.5' 7TA14/70 s CT = 8 min.
33.5' 7425/70 50
: Very loose sand 46 toc’
47,5
50 Fossils at 49! -50'-AXSS~50/1 - No reccvery
Siltstone, brown, hard 51 tc 52!'. CT = 40 min.
Sandstone strongly cemented 50 to ’
67.5! €0
Fossils at 56%7, . Box
€0 2 [F60'-AXS5-50/2 - No recovery
CT = 65 min.
80
SANDSTONE-SILTSTONE-CLAYSTCNE,
pi layered, dark broun to black, ~70"-AX55-50/3
few fossils near top, many with 100 CT = 20 min.
denth 751
SANDSTONE, as above, moderately 100 CT = 19 min.
80 cemented to weakly cemented., B0 '-AX55-50/2 - No recovery
Box : ’
CT = 21 min,
60 . T 21 min
Few fossils and lignite layers
B0' to 100! -87!
70 CT = 11 min.
90 "90'-AXS5-50/2 - No recovery
F CT = 15 min.
90
‘ = Box
lco —pa & +100'-AXS55-50/2 - No recovery
(ASARADE TYPE PIEZOMETER INSA'LD Juty 3, 1070 @ 95-FO00T DERTH H

4

CAL = 2-INCH I.D. CALIFORNIA SAMPLER CT = CORING TIME
FORMENO SWEEEARZS AX-55 1 3/4-INCH 0.D. SPLET SPOON SAMPLER WL = WATER LEVEL



*914

Ty

I. PROJECT NO. 12578

FRCJECT NAME JIM BRIDGER POWER PLANT
WOCDWARD - CLYDE & ASSOCIATES 2. LOCATION ({(Cocdinctes or Station) (BY IDAHC
N 389,697, E 490,067 POWER CO.)
DRILLING LOG - : 2 -
3. DRILLING AGENCY -
BOYLES BROS. DRILLING COMPANY

4. HOLE NO. 5 NAME OF DRILLER
DH-JB-4D JOHN MADISON AND ED SNELL
6. DIRECTION OF HOLE 7. THICKNESS 8. DFEPTr;TD S. T<E>T$L
. DEGREES WITH OF OVER- DRILLE 1 DEPTH OF 1
VERTICAL | L] INCLINED |VERTICAL BURDEN 4" INTC rRock 96 HO: E 100
10. SIZE AND TYPE OF BIT Il. DATUM FOR ELEV. SHOWN 2. MANUFACTURER'S DESIGNATICN OF DRILL
SEE REMARKS (TBM or MSL) MSL FAILING 1500
3. TOTAL NO. OF SAMPLES TAKEN [i4. TOTAL 15. Elﬁgb/ 5 16 ) DATE HOLE
i i NO. R ¢ N T A A i
Disturbed 9 (AXSS) Undisturbed 2 (CAL) BOXCEOSE 4 Sl B Sfé]}tzg_g/.?c} Com /'eZng/'?D
7. ELEV, TOP OF HOLE [I8. TOTAL CORE RECOVERY FOR IS. SIGNATURE OF INSPECTGK
6677.9 BORING (%) 85 GUY F. TABOR, JR.
e R Sy Y% COREFRCX or REMARKS
ELEV. |DEPTH fLpeenp| — CHASSITICATION CF MATERIALS  orcovlSamPLE](Dritting time, woter loss, depth of weath-
\Description) ERY | NO. ering,etc, if significant)
O L0
| jy// SAND, loose to medium dense,
. A /A fine, moist (dunme sand), tan (SM). L
— ---d." SPCIE . | - -
| 3 *.""| SANDSTONE, slightly cemented to 5'-CAL-50/5
- .." .1 uncemented, very harcd to very
fo —J ‘¢.7, | dense, fractured, few thin layers 10'-CAL-50/7
.+« | of moderately cemented limy sand- CT = 70 min.
.- v | stone, slightly clayey belou 30
- 5%' from weathering of clay Bax
- forming minerals, tan to light 1
20 — gray., 20'-AXS55-50/3 - No recovery
- CT = 35 min.
) (PN 100
: ?‘:j t .
30 —j&8en ~30'-AX55-50/3 - No recovery
m F00 CT = 17 min.
E,}"‘f 100
40 —*» “+" | Becoming slightly to moderately Box t=40'-AXS5-50/2
4*%+.| cemented at 41'. o 2 CT = 27 min,
-—__: * o.‘;: ‘
3 - . p-Few fossils at 49,5',
2 —HAULLLLY Very hard limy layer 50 to 51, -50'-AXSS-50/2 - No recovery
3 +.'| Uncemented 51' to 53!. - CT = 39 min.
4 i £ S
5 SANDSTONE-SILTSTONE-CLAYSTONE,
d./-*A layered, many fossils, very hard|
Ui € /20720 P - 60'-AXS5-50/2
& ?/31/?9 =y S ¢ e = ST mii
= ./ Box
ade = P i - 3
1° .| sanDsTonE, as above.
70 __'_'_»'.."' £ —70'-AXS5-50/2 - No recovery
g i - CT = 47 min.
@k 50
S Few thin claystone layers 76!
1: "} to 78 i
BC — * o . - 80'-AXSS-50/1 - No recovery
ds- «"| Very slightly to uncemented CT = 41 min
—., . [}
P~ zbe) belau BOY, 55 |Box | Big plugged @ 89, had to pull
= - 4 out & dropped some core -
. couldn't recover. i
90 —{. ~90'-AXS55-50/2 - No recovery
e 1
T Very loose sand 91.5 to 92 CT = 31 min.
st 95
i ~
00 e i 100'-AX55-50/2 — N
RIRASY : O0'-AXSS- 2 - No rscovery
TOTAL DEPTH 100 FEET t

2-INCH I.,D. CALIFORNIA
= 1 3/4-INCH 0sD, 3BLI

SAMBLER CT = CORING TIME
T SPOON SAMPLER WL = WATER LEVEL
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WOODWARD - CLYDE & ASSOCIATES 2
DRILLING LOG

I. PROJECT NO.
PRGJECT NAME JIM BRIDGER POWER PLANT

12578

. LOCATION

N 290,300, E 430,200

(BY IDAHC

POWER CO.)}

(Cocdinates or Station)

5]

- DRILLING
BOYLES BROS. DRILLING COMPANY

AGENCY

4. HOLE NO. 5. NAME OF DRILLER
DH-3B-41 JOHN MADISCN
6. DIRECTION OF HOLE 7. THICKNESS 8. gfgﬁ'i'HED =) gg;% S
- L
VERTICAL | 0 INCLINED DEGREES WITH e G INTG &ock 26' | PoLe "

10. SIZE AND TYPE OF BIT

[l. DATUM FOR ELEV. SHOWN

2. MANUFACTURER'S DESIGNATICN OF DRILL

SEE REMARKS (TBM or MSL) MSL FAILING 1500
13. TOTAL NO. OF SAMPLES TAKEN |14 TOTAL i5. (EBlﬁcE)L\jND . €. DATE HOLE
Disturbed disturbed NO. CORE ' Started Completed
e 4 Undisturbed 2 BOXES 1 WATER NONe  [STR75% /70 € /59 /70
I'7. ELEV. TOP OF HOLE |I18. TOTAL COEE RECOVERY FOR {9. SIGNATURE OF INSPECTCR
6652.7 BORING (%) 90 EDW. BRYLAWSKI
-2 | % CORE|BOX or : REMARKS
ELEV. DEPTH |LEGEND CLHDSlFICATION OF.MATERMLS ROECOV-SAMP[ME (Drilling 1ime, water loss, depth of weath-
(Description) ERY | NO. ering,etc., if significant)
e SAND, loose, fine, roots, - 1'-CAL-20/12
-1 porous, dry, tan (SP),
= SAND, medium dense, fine, sli- ~5'-CAL-50/9
- ghtly silty, porous, slightly
1 10 -5 calcareous, slightly moist, - 10'-CAL-45/12
I light brown (SM-5PB),
N ; SILT, transition zone, blaocky, i
clayey, dense, occasicnal hard 15 -CAL_SQ/Z - No recov?ry.
chips of sandstone, slightly CT = 26 min. 1? to 35' 4/c
moist, light brown {ML). Leuis 85 Diameter Wire-
20 Shale. g Box line core bit
CLAYSTONE, medium hard.to hard, : with Quiktrol,
blocky, weathered, broun. - 25'-AXS5-50/2« Condet, Loloss
' ° CT°= 30 min, [|nd Wolf.
SANDSTONE, very hard, moderate § ’ No recavery
30 to very weakly cemented, mas- 95 - 35'-AXS5-50/7
, sive, thick bedded, fine to
J 3 ~medium grained, gry to light
= brown. Beddina angle (0 to 10°)
40 ;E Occasional thin coal seams
- 1/16% inches.
]
-
50 —
60 —
]
70 ——
-
80 —]
4
90'f:
o
ﬁ
—
100 —

FORM NO. WC& A 29

o CALIFORNIA SAMPLER
Ci D0.D.

SPLIT SPOON SAMPLER

CT = CORING TIME
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I. PROJECT NO. " 12578
PROJECT NAME JIM BRIDGER POWER PLANT
WOODWARD - CLYDE & ASSOCIATES 2. LOCAT!ON (Coodinates or Station)  (BY IDAHO
N 390,204, E 489,989 POWER CO,
DRILLING LOG . — L,
3. BRILLING AGENCY
BOYLES BROS. DRILLING COMPANY
4. HOLE NO. 5. NAME OF CRILLER
DH-3JB-42 ED SNELL
8. DIRECTION OF HOLE ] 7 THICKNESS 8. BgPLTHED- S gg;?h o
e T - CEGREES WITH CF OVER- ILL
VERTICAL | ] INCLINED |yeRTicAL SURDEN 2 INTO ROCk 48" HOLE 50!
IC. SIZE AND TYPE OF BIT Il. DATUM FOR ELEV. SHOWN 2. MANUFACTURER'S DESIGNATION OF DRILL
SEE REMARKS (TBM or MSL) MSL FAILING 1500
13. TOTAL NO. OF SAMPLES TAKEN }i4 TOTAL 15, E%’S&N" 16. DATE HOLE »
Disturl indis* NO. CORE G o t
isturbed 3.(AXSS) Undisturbed 4 (CAL) BOXES 1 WATER None Sngiéb/70 Com%7§€/70
i7. ELEV. TOP OF HOLE |18. TOTAL COEE RECOVERY FCR i9. SIGNATURE OF INSPECTOR
6662.1 BORING (%) 50 GUY F. TABOR, JR.
~ \ rEg % CCRE}BOX or REMARKS
ELEV. | DEPTH |Lecenp] — CLASSIFICATION CF MATERIALS RECOVISAMPLE|(Dr il ling time, water loss, depth of weath-
. (Description) ERY | NO. ering,etc., if significant }
4" Hauthorne with
9] _ - 0! Quiktrol 0' to 11!
i — 7 /| SAND, loose, fine tec medium - 21 _CAL-50/8 K
—: »» |\ grained, dry to meist (dure sand), - B
&Ly o tan (sM). | 6'-CAL-50/3
g b
Lk AR A : ard to ver
jo ~Jpgce| SANDSTONE, very hard to very ~ 10'-CAL-50/9  Start NX Wirelile
—1. "+ | dense, weakly cemented tao un-
—Jis ain ) , . , R core @ 11!
—].¢- . | cemented with few moderately CT = 17 min (4/c UC bit)
— cemented layers, generally thick | 20 - 3
] bedded, 1ight gray to broun.,
e More moderately cemented below ~ 20'-CAL-50/2 ~ No recovery,
— 25 -
-y - 65
30 — - 30'-AXSS-50/1 - No recovery
= CT = 44 min, No water re-
—1- = turn below 30!
b [ 35
40'1;-;‘43‘_Féu fossils at 41', — 40'-AXS55-50/1 - No recovery
5, | Silstone-Sandstone, thin bedded, , SIS G i
] hard, brown 44%' to 46%', 70
= : Limy layer 46*' to 47.5%', vary
b """'1“0 i !
{ so == hard, Fossils 49.5 to 50.0 50'-AXS5-50/1 - No recovery
co =
o 3
80 —
30 —
100 —]
CAL = 2-INCH I.D, CALIFORNIA SAMPLER CT = CORING TIME

FORM NO. WCBA 29 AXSS = 1 3/4-INCH 0.0, SPLIT SPOON SAMPLER  °*
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f. PRGJECT NO.
PROJECT NAME JIM BRIDGER POWER PLANT

12578

WOODWARD - CLYDE & ASSOCIATES 2
DRILLING LOG

. LOCATION
N 389,308, E 490,319

(BY IDAHO
POWER £0.)

{Cocdinates or Station)

3. DRILLING AGENCY
BOYLES BROS,

DRILLING COMPANY

4. HOLE NO, 5 NAME OF DRILLER
DH-3B-43 ED SNELL
6. DIRECTION OF HOLE 7. THICKNESS 8. BSﬁTLHED S. gg;% o
DEGREES WITH OF OVER-
[XJ VERTICAL | [ INcLiINED |DESREES ! BURDEN L' INTG Rock  49'| ThoLe 50!

10. SIZE AND TYFE OF BIT

Il. DATUM FOR ELEV. SHOWN

2. MANUFACTURER'S DESIGNATICN OF DRILL

SEE REMARKS (TBM or MSL) MSL FAILING 1500
3. TOTAL NO. OF ! SAMPLES TAKEN |14 TOTAL JS.EkgﬁND 6. - DATE HOLE
i iistu NO CORE 4 :
Disturbed 4 (AXSS) Undisturbead 2 (CAL) Lovd WATER 6632 St975?70 Com$7%7%0
I7. ELEV. TOP OF HOLE |18. TOTAL COBE RECOVERY FOR I9. SIGNATURE OF INSPECTOR
6679.1 BORING (%) 80 GUY F. TABOR, JR.
L ASSIFIC . OF MATER ALS _ |7CORE|BOX or REMARKS
ELEV. | DEPTHfLgGeND| ~ S SSIFICATION OF MATERTALS RECOV-ISAMPLE| (Dr 111ing time, water toss  depth of weath-
{Cescription) ERY NO. ering.etc., if significant )
4" Hawthorne uwith
<4 0 L 0! Quiktrol mud and
- “—<— SAND, silty, loose (dune sand), = Condset
;:,l: dry, tan (5M),
LA _cr_ _
» v» o] SANDSTONE, hard to very hard or S0 bil=slr)s
; very dense, slightly cemented to
{0 uncemented with fsuy moderately ~10'~-CAL-50/10 "Started core
cemented zones, altsred to clay at 11' using
in part, tan to light gray. Quiktrol
.p‘ '. P Y +9 g y 45 Box
}.f, Clayey and slightly more cemented 1
20 oot below 25', - 20'-AX55-50/2 - No Tecovery
* - +| Few thin moderately cemented
*.r layers 30 to 32', 100
30 3 31; Few lignite layers. ~30'-AXSS-50/2 -~ No recovery
f}:f.¢ Moderately cemented 40' to 50°'.
at M ) 100
<.+ | Very hard limy layer at 48",
40 Ph1.. Many fossils at 45°, Box F40'-AX55-50/2 - No recovery
:'-..n.: l_“ 2
St 75
S
-~ 50 — 50'-AXSS-50/1 - No recovery

sFORM NO

. WCB A 29

TOTAL DEPTH 50 FEET

FRERY RNEUN ANURS CRUUE SNRUA UNEH ANUN NUNEN NURUUNUANY SNOUNRUNUA ANNNN NUNNI ARRNE SRUUN NNREA NUNEA FENUUNEN

CAL =
AX~-SS =

2-INCH I.D. CALIFORNIA SAMPLE
1 3/4 INCH O. D. SPLIT SPOON

WL = WATER LEVEL

SAMPLER
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i. PROJECT NO. 15578
PRCJECT NAME JIM BRIDGER POWER PLANT
WOODWARD - CLYDE & ASSOCIATES 2. LOCATICN {(Coodinates or Station) l
N 389,296, E 490,778
DRILLING LOG ~ -
3. DRILLING AGENCY =
SOYLES BROS. DRILLING COMBANY
4. HOLE NO. 3. NAME OF DRILLER
OH-JB-43A DON IRVINE
6. DIRECTION OF HOLE T uHCKNESS B'DgPTHKDZS 71 S. T;TAL .
LA A~ . |DEGREES WITH CF OVER A DRI LE . CEFTH OF e
CX ) VERTICAL | ] INCLINED VERTICAL BURDEN 2“<Jl INT{: KOCK HOLE 21
i0. SIZE AND TYPE OF BiT I, DATUM FOR ELEV SHOWN 2. MANUFACTURER'S DESIGNATION OF DRILL
SEE REMARKS (TBM or MSL) MSL FAILING lSDD _j
13. TOTAL NO. OF SAMPLES TAKEN [14 TOTAL ) SSE%ESKD L CATE HOL :
hsn.ued Undw.urbe NOC. CORE SROUN Sto Comp! red
(3 TaL - 1 cuT) (p1TCHER) HOXES  —— | WATER None |°"975%/70 5 F25770 !
!'.’ ELEV. TOP OF HOLE |18. TOTAL COEE RECOVERY FOR 9. SIGNATURE OF 'NSPECTOR
6659.8 BORING (%) EDL. BRYLAWSKI
‘ SSi i PITCHE REMARKS
ELEV. | DEPTH jEGEND] ~ CLASSIFICATION OF MATERIALS RECOV-SAMPLE[(Dritiing time, water loss, depth of weath-
{Descrigtionj ERY | NO. ering,etc., if slgnnflccnY )
FEET
0 : = c'
SILT, medium dense to dense, - 1.5'-CAL-30/10, 20/0
sandy, roots, slightly por- [ 2.3' Cut
ous, calcareous, dry, tan. 148/2.5 1 4.0 g7 - 9 min .
1/ o T B 2 min
¥ SANDSTONE, very hard, highly 2142231 2 Lg gt
cemented, fine, dry, gray.
] n 14.0'-CAL-50/1
SANDSTONE, very hard, fine, 243/2.5{ 3 16.5! ST = 1 min
weakly to moderately cemented,
occasional clay seams, dry,
29 light, gray, to broun. 21.5'-CAL-50/1
242/2.5] 4 sq.g ST = 4 min,
261

30

40

50

=18

70

80

90

100

FORM NO. WC8& A 29

| ERETY ENTT1 ANENRRTER] ANURL INURL SNUNURUNE] NN ENUUS FRRRA NUNNA KUNUA NUNRA SAREAN

CAL

2-INCH I.D.

-8

CALIFORNIA SAMPLER

4 3/4" Tri-cone Rock bit
with air and 3" I1,D. Pitcher
sampler with air-mist.

Sl

SAMPLE TIME (PITCHER SAMPLE)
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(. PROJECT NO. 12578

PROJECT NAME JIM BRIDGER POWER PLANT
WOODWARD - CLYDE & ASSOCIATES 2. LOCATION (Coodinates or Station)
N 389,443, E 489,760
DRILLING LOG ERdcls ’
. DRILLING AGENCY -
BOYLES BROS,., DRILLING COMPANY

91

HOLE NO 5. NAME OF DRILLER
DH-3B-44 ED. SNELL
6. DIRECTION OF HOLE 7. THICKNESS 8. [D)fgIPLT*??D 9. gg;#h OF
DEGR ITH OF OVER- (e
X VERTICAL | [0 INCLINED [DESREES W S INTO Rock 97'| FoLe 100!
10. SIZE AND TYPE OF BIT Il. DATUM FOR ELEV. SHOWN 2. MANUFACTURER'S DESIGNATION OF DRILL
SEE REMARKS (TBM or MSL) MSL FAILING 1500
3. TOTAL NO. OF SAMPLES TAKEN |14 TOTAL 15. %Iﬁ(E)b’ND 16 » DATE HOLE
- ' NO. CORE torre eted
Disturbed 9 (AXSS) Undisturbed 2 (CAL) BOXES — 4 WATER Nane S??f770 Cmyvﬁ770
{7, ELEV. TOP OF HOLE |i8. TOTAL COBE RECOVERY FOR 19. SIGNATURE OF INSPECTCR
6700.7 BORING (%) 80 GUY F. TABOR, JR. AND EDW. BRYLAWSKI
CLASSIFICATION OF MATERIAL S Y COREIRCX ar REMARKS
ELEY. | DEPTH |LEGEND ikt 8 ‘?ﬁ'“: e S RECOVHSAMPLEN(Drilting time, water loss, dapth of weath-
AL L E G ERY | NOU. ering,etc., if significant )
4" Hauthernes with
4 o 0 Quicktrol mud
- SAND
= , ' -CAL- ;
- SANDSTONE, hard tc very hard or e AL-43/12
3 very dense, weakly cemented to
10 — uncemented, with some moderately 16'-CAL-50/3 ~ No recovery
i cemented layers badding predom- CT = 33 min. Start NX UWire-
=3 inately B° toc 10° d4ip and gen- o5 Box line core, with
g erally thick bedded. Light gray 1 Quicktrol At
—; to broun. ATES
20 ;:;;3 o - - 20'-AXSS-50/2 - No recovsery
e, Trace of lignite CT = 50 min. No mud return
e R 20' to 21!
) f:-:f'% Few thin brown siltstone layers 35
. 5 at 25+, i
30 —_;F‘ % 4 - 30'-AXS5S5-50/2 - No recovery
I A CT = 45 min.
— 100
40 QE' - 40'-AXS5-50/2 - No recovery
- CT = 48 min.
- 50
4 50 — Box [~ 50'-AXSS-50/3 - No reccvery
= CLAYSTONE-STILTSTONE-SANDSTONE, 0 CT = 60 min. ]
= many fossils, very hard, broun.
= 85
. § Very hard limy layer 538'to 59°,
60 — Weakly cemented sandstone as 60'-AXSS-50/2 - No recovery
= above - clayey due te presence CT = 51 min.
= of clay layers (1/16") & weather-| 1gg
] ing of clay forming minerals.
] Very hard or very dense. 68!
S 18|
70 —f Claystone layers 1/2"* thick Box | 70'-AXSS5-50/1 - Ne recovery
o from 70' to B80', £st. total 3
o thickness = 12"+, 85
=
8o — 7 | - 80'-AX55-50/3 - Nc reccvery
- -+ pVery loose sand at 81', drill Lost all mud return kelou
= bit dropped 1'. g1,
= 90
90 — " .l Very looee sand at 90.5', drill Box 1 90'-AXS5-50/1 - No recovery
- bit dropped 6". 4
— 95
4 100 _ 100'-AXS5-50/3 - No recovery.
TOTAL DEPTH 100 FEET. | i
CAL = 2-INCH I.D, CALIFDRNIA SAMPLER CT = CORING TIME

FORM NO. WCBA 29 AX-SS = 1 3/4 INCH 0.D,aSPLIT SPOON SAMPLER
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i PROJECT NO. 12578 - l
PROVECT NAME JIM BRIDGER POWER PLANT

WOODWARD - CLYDE & ASSOCIATES 2. LOCATION ({Coodinates or Station)
N 389,680, E 490,148
DRILLING LOG

3. DRILLING AGENCY -
BOYLES BROS., DRILLING COMPANY

4. HOLE NO. 5. NAME OF DRILLER

DH-3B-45 JOHN MADISON
6. DIRECTION OF HOLE 7. THICKNESS 8. DSPTHD 45.5" S. ggg#h OF
DEGREES WITH OF OVER- DRILLE .
CX] VERTICAL | [ INCLINED |yERTICAL BURDEN O INTC_ROCK HOLE 45.5'
I0. SIZE AND TYPE OF BIT . DATUM FOR ELEV. SHOWN 2. MANUFACTURER'S DESIGNATION OF DRILL
SEE REMARKS (TBM or MSL) MSL CHICAGO PNEUMATIC - CP-8
13. TOTAL NO. OF SAMPLES TAKEN |14 TCTAL 15. %ESSND 6. DATE HOLE
Disturbed Undisturbed NC.CORE Starieq Completed
s 17 (PITCHER) | BOXES ~—— WATER None |”'7 /8770 779/70
I7. ELEV. TOP OF HOLE |18. TOTAL CORE RECOVERY FOR 9. SIGNATURE OF INSPECTOR
6672.1 BORING (%) _- GUY F. TABOR, IR,
e R S PITCHJ REMARKS
ELEV. DEPTH JLEGEND SISl e .O‘ .MA‘ EROE RECUUEAMPLE(Dri!iing time, water loss, depth of weath-
. (Description) FERY NO. ering,etc.. if significant )
FEET Rock bit to 4.8" witn mud
5 — and 5.5' to 9.0
3 ‘| SANDSTONE, weskly cemented
- to moderately cemented 1
1. . N 002\ / 1 .
-3 with few thin uncemented - - %—ﬁg—'—-Pltcher Tube Blacked
—. layers, hard to very hard, & ) after drilling 0.2’
| . a7 £ 9.0
(0 —1. tan to gray, moist. 0.9 = > .
— s &l 5.27 Pitcher sampler con-
—- 2-% g = tinuing to block due
— ?‘5 = 11.0'  to lack of taper
3 == 3.0 inside bit end.
=3 2.1 1 7 e
i | 2.4 B 6.7¢
2.% 9 ERNEl
l.4 10—F= 21.2°
2e5 11 273,51
- 2.3 12 03 g1 Lost circulation @
30 — 2.4 | 13\ 26,41 26:5%'. VYery looas
= 2.2 | 14 28,7 soil 0.5 @ 36.5%!,
— 2.3 15 1.1t
:" 2 4 16 \.23.3'
:. L] 5°6'
© 3 LN
- - 40,3
— 2.3 19 4o 5t
_ 0.7 20 re 3 s Pitcher blocked at
_ \4é'g. 45.5' due to harder
50 —] TOTAL DEPTH 45.5 FEET . sandstons.
—] Recavery nearly 100% con
= all runs.
co =
=
—
70 —
8O —
_
——‘
3¢ —
1 100 —

FORM NO. WCBA 29
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|. PROJECT NO. - 12578
PRCJECT NAME JIM BRIDGER POWER PLANT
WOODWARD - CLYDE & ASSOCIATES 2. LCCATION (Coodinates or Station)

N 389,383, E 489,935
DRILLING LOG

3. DRILLING AGENCY &
BOYLES BROS. DRILLING COMPANY

4. HOLE NO. 5. NAME CF DR!LLER
DH-3B-46 DON IRVINE
6. DIRECTION OF HOLE 7. THICKNESS 8. BEPLTL}:ED- 9, gg;#h o
DEGREES WITH OF OVER- 71 | 1 1
CXJ VERTICAL | E—] INCLINED | eRTICAL BURDEN * INTO Rock >0 HOLE -
0. SIZE AND TYPE OF BIT ti. DATUM FOR ELEV. SHOWN 2. MANUFACTURER'S DESIGNATION OF DRILL
4 3/4" TRI-CONE (TBM or MSL) MSL FAILING 1500
3. TOTAL NO. OF SAMPLES TAKEN |14 TOTAL (5. (ESlﬁC%XND 6. DATE HOLE
Disturbed Undisturbed NO. CORE St d © let
istur 7 (CAL) ndisturbe . BOXES ~ ~—— WATER None %?S/?D omg;b?%o
7. ELEV. TOP OF HOLE |{18. TOTAL CORE RECOVERY FOR i9. SIGNATURE OF INSPECTOR
6691.2 BORING (%) —— EDW. BRYLAWSKI
- ; ' - % CCRE}BOX or REMARKS
ELEV. |DEPTH jiecenp| — CHASSIFICATION OF MATERIALS RECOV-{SAMPLE](Dr i 11ing time, water loss, depth of weath-
(Description] ERY | NO. ering,etc., if significant )
4 3/4" Tricane
4 o — T TN 3 0! with water
. i\ S oose, silty (dure san - 1'-CAL-30/1
dry, tan (3M) ’ L-30/12
SANDSTONE, hard to very hard, - 6'-CAL-10/12
moderately to weakly cemented,
Io light brown to gray, dry (un- L 11'-CAL-50/9
cemented 4' to 9!').
- 16 '-CAL-50/2
<9 L 21'-CAL-50/2
Coal seams 1/16" and clay
lenses 1/4" at 25+', | 26 '-CAL-50/2
20
5 31'-CAL-50/4
TOTAL DEPTH 31 FEET
40

o)
O

L

0 o2} ~
o o ©

Lot ot oot botadh oo bt g

o
o

FORM NO. WCB A 29 CAL = 2-INCH I.D, CALIFORNIA SAMELER
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i. PROJECT NO. 12578 I
PROJECT NAME JIM BRIDGER POWER PLANT

WOODWARD - CLYDE & ASSOCIATES 2. LOCATICN (Loodinates or Station)
DRILLING LOG

N 389,617, E 489,827

3 DRILLING AGENCY N :
BOYLES BROS. DRILLING COMPANY
4. HOLE NO. 5. NAME OF DRILLER
: DH-3B-47 DCON IRVINE
6. DIRECTION OF HOLE 7. THICKNESS e.ggpr1o 9.TST$L re
'n |DEGREES WITH OF OVER- 1! ILLE ' DEPTH '
[X] VERTICAL | 1 INCLINED |GERTICAL SURDEN INTG_ROCK 43 HO L E E
I0. SIZE AND TYPE OF BIT Il. DATUM FOR ELEV. SHOWN |2. MANUFACTURERK'S DESIGNATION OF DRILL
4 3/4" TRI-CONE ROLLER (TBM or MSL) MsL FAILING 1500
13. TOTAL NO. OF SAMPLES TAKEN |14 TOTAL '5EESV 6. DATE HOLE
D' i NO CORE ! UND oryed e
isturbed 9 (CAL) Undisturbed BOXES 0 WATEL None St7/9770 Com,?fltﬁd/ﬂ]
I7. ELEV. TOP OF HOLE |[18. TOTAL CORE RECOVERY FOR 9. SIGNATURE OF INSPECTCH
6693.7 BORING (%) EDW. BRYLAWSKI
CLASSIFICATION OF MATERIALS %o COREFBOX or REMARKS
ELEV. | DEPTH JLEGEND e i RECOVASAMP E[(Dr itiing time, water loss, depth of weath-
e R R ERY | NO. ering,etc., if significant )
Drilled with air
- 0 ot
. SAND, loose, silty, calcarenus,
. roots, dry, light brown {(SM-Mi), L 41-CAL-20/12
SANDSTONE, firm, fine, partial
lose of cementation, fractured, - 9'-CAL-50/5
e :
i highly weathered, dry, orange.
§.| saupsTONE, very hard, fine, - 14'-CAL-50/3
Bitivgnl mocerately cemented, dry, tan to
oo —jlurtg| orev- L 19'-CAL-50/3
e - 241-CAL-50/6
SEaiy .
30 —fbEe ~ 29V -CAL-50/2
L ]
o
m o - 34'-CAL-50/1
e - 39'-CAL-50/1
- —F 44'-CAL-50/1
50 ——
=
—
=
=
60 —
- J
=
70 —
_
=
R =
>
—
——
0
100 — ’
FW_

CAL =2-INCH I. D. CALIFORNIA SAMPLER
FORM NO. WC& A 29 »
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WOODWARD - CLYDE & ASSOCIATES

_ PROJECT

NO. 12578
PRCJECT NAME JIM BRIDGER POWER PLANT

Y

LOCATICN {Coodinates or Station)

2. | N 389,782, E 489,625
' 3, DRILLING AGENCY -
BOYLES BROS., DRILLING COMPANY
4. HOLE NO, 5 NAME OF DRILLER
DH-1B—-48 DON IRVINE |
6. DIRECTION OF HOLE 7. THICKNESS a.ggﬁjfio S-ESggh oF
= TDEGREES WITH OF OVER- o1 ILLE ' g1

[x_) VERTICAL | [T INCLINED |yegTicAL BURDEN 2 INTG ROCK ! HOLE

I0. SIZE AND TYPE OF BIT

ll. DATUM FOR E.EV. SHOWN

(2. MANUFACTURER'S DESIGNATICN OF DRILL

4 3/4" TRI-CONE (TBM or MSL) MSL FAILING 1500
13. TOTAL NO. OF - SAMPLES TAKEN |14 TCTAL 15. EF%CE)EIND € DATE HOLE
Disturbed di d N CORE GR! artge npleted
isturbed g (CAL) Undisturbe . o e WATER None Sn¥y5?70 C%?%??b
I7. ELEV. TOP OF HOLE |} 18. TOTAL COEE RECOVERY "R iI9 SIGNATURE OF INSPECTOR
6699.1 BORING (%) - EDW. BRYLAWSKI
- - = % CORE|BOX or REMARKS
ELEV. | DEPTH |LEGEND CL“bS'F'CA[T)'ON W AR LS RECOV-ISAMPLE](Dr i11:ng time, water loss, depth of weath-
(Description) ERY | NO. ering,etc., if significant)
4 3/4" Tricone bit
0 with air
SAND, silty, roots, medium dense}
d - .
ry, tan-orange (SM) L 41 _CAL-50/6

SANDSTONE,

tan to gray.

20

firm to very hard
(firm 4' to 13'), strongly ce- -
mented Z' to 4' and moderately
to weakly cemented below 4°',

g'—CAL-20/12
- 14'-CAL-50/6

- 19'-CAL-50/4

| 24'-CAL-50/0
| 29t-CAL-50/0
| 34'-CAL-50/0

391-CAL-50/1

D
O

TOTAL DEPTH 39 FEET

50

()]
(@]

~
O

@
o

30

100

Lo b bbb b b o

CAL = 2-INCH I.D.

FORM NO. WCB A 29

CALIFORNIA SAMPLER
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WOODWARD - CLYDE & ASSOCIATES

DRILLING LOG

. PROJECT NO.
PROJECT NAME JIM BRIDGER POWER PLANT

12578

N 390,177,

. LGCATION ({Coodinates or Station)
£ 489,318

. DRILLING AGENCY
DRILLING COMPANY

BOYLES BRGS.

4. HOLE NO. . NAME OF DRILLER
DH-JB-49 DON IRVINE
g. DIRECTION OF HOLE 7. THICKNESS 8. g’gf*LTHED- S. gg;% s
VERT IO WIT CF OVER- iLi THOF
TxJ VERTICAL | 7 INCLINED [DEGREES WITH SURDER L INTO ROck  24'| moLe

10. SIZE AND TYPE OF BIT

(TBM or MSL)

[I. DATUM FOR ELEV. SHOWN

12. MANUFACTURER'S DESIGNATICN OF DRILL

4L 2/4" TRI-CONE msiL FAILING 1500
13. TOTAL NO. OF SAMPLES TAKEN [i4 TOTAL iS.EEExNP 6. DATE HOLE
Disturbed . i NO. CORE SRCOUND tarted Compleied
sturbe 5 (CAL) Undisturbed D BOKES ~ ——- WATER None S %Uﬁn/7n om;/1?j7ﬁ
{7. ELEV. TOP OF HOLE |18. TOTAL CORE RECOVERY FOR IS. SIGNATURE OF INSPECTOR
6685 BORING (%) —LE, EDW. BRYLAWSKI
; = E OMATER | Al %CCRE}B0X or REMARKS
ELEV. | DEPTH |LEGEND e el el Of ,M%TE"“A“S RECOV-SAMPLE}(Dr illing time, water ioss, depth of weath-
(Description] ERY | NO. ering,etc., if significant)
4 3/4" Tricans
4 . v - t.,- P r
. SAND, medium dense, silty, roots| bLE Mk EE
dry, light broun {5M%) A
- 5'-CAL-50/3
SANDSTONE, hard to very hard,
moderately to weakly cemented, L 10'-CAL-50/1
! gray to tan,
i - 15'-CAL-50/1
20 —1F 3" Clay layar at 23° . 20'-CAL-50/0
Very hard 24' to 25!
’ A b 25! _CAL-50/0
= |
30 TOTAL DEPTH 25 FEET
10 =
50 —
60 —
=
70 ~t
20 3
90 —
—
100 —

FORM NO. wC & A 29

CAL ~.INCH I.D.

CALIFORNIA SAMPLER
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CPROJECT NO. 12578
PROJECT NAME JIM BRIDGER POWER PLANT

WOODWARD - CLYDE & ASSOCIATES 2. LOCATION {Coodinates or Station)

N 335, 6223 £ 489,731
DRILLING LOG ’ 2 :
. CRILLING AGENCY
BOYLES BROS. DRILLING COMPANY

¥

4. HOLE NO. 5. NAME OF DRILLER
DH-JB-50 DON IRVINE
5. DIRECTION_OF HOLE 7. THICKNESS 8.DEPTH | JorAL
- |DEGREES WITH OF OVER- DRILLE DEPTH OF
[XJ VERTICAL | 3 INCLINED |DEGREES | . BURDEN __ 2-5'} INTO Rock29-5'| Fo:E 32!
10. SIZE AND TYPE OF BIT [l. DATUM FOR ELEV SHOWN |2. MANUFACTURER'S DESIGNATION OF DRILL
4 3/4" TRI-CONE (TBM or MSL) MSL FAILING 1500
3. TOTAL NO. OF SAMPLES TAKEN ]i4. TOTAL SELEV 6, DATE HOLE
Disturbed Undisturbed NO. CORE ROUN Stoyred Comp,eted
7 (CAL). 5 S BOXES —~ WATER —~ 779770 DS
7. ELEV. TOP OF HOLE |i8. TOTAL CORE RECOVERY FOR I9. SIGNATURE OF INSPECTOR
6690.9 BORING (%) e EDW. BRYLAWSKI
- o ~r =L ~ -~
ciL A IFICATION OF MATERIALS 7o CORELRDX REMARKS
ELEY. | DEPTHILecenp] PSS i sl ol Ol RECOV-[SAMP( SH(Dr1ling time, water loss, depth of weath-
ESErip oty ERY ‘ ering,etc. if significant

4 3/4% Tricone
bit with air L

SAND, silty, dume sand, medium
dense, roots, porous, dry,
light brown (SM).

2'-CAL-30/12

6'-CAL-13/12

L

SANDSTONE, hard to very harg,
weakly to moderately cemented,
1/16" coal seams at 23%', tan

to gray. - 16'~CAL-50/2

. 11'-CAL-50/5

N
(]

L 21'-CAL-50/1

! .. 25" -CAL~-50/5

s I ~ats

CLAYSTONE, very hard, fossils
ilty, sandy, brown, blac

L 30'~CAL-503/0

(9%
-
()]

some fossils, dry, broun,

CLAYSTONE, wvery hérd, calecarecu
W\black.

40

50

70

80

I I I A I AT e I T s I I AT I

90
GO \
CAL = 2-INCH I.D. CALIFORNIA SAMPLER CT = CORING TIME

FORYENO . AXSS = 1 3/4-INCH 0.D. SPLIT SPOON SAMPLER . *
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WOODWARD - CLYDE & ASSOCIATES

|. PROJECT NO.

12578

PROJECT NAME JIM BRIDGER POWER PLANT

2. LOCATION (Coodinates or Station)
N 389,620, E 489,426
DRILLING LOG
. 3 DRILLING ASENCY
BOYLES BROS5. DRILLING COMPANY
4. HOLE NO. 5. NAME OF DRILLER
DH-JB-51 DON IRVINE
5. DIRECTION OF HOLE 7 THICKNESS 8 CEF™H g9 TOTAL
o P/ DEGREES WITH OF OVER- 0! DRILLED 50! DERPTH OF 501
(X VERTICAL | "3 iNCLiNED [DEGREES ! BURDEN INTO B0CK HO! £ )
'0. SIZE AND TYPE OF BIT {i. DATUM FOR ELEV. SHOWN 2. MANUFACTURER'S DESIGNATICON OF DRILL
(TBM or MSL) FAILING 1500
[3. TOTAL NO. OF SAMPLES TAKEN |4 TOTAL 'S5 ELEV. 12 DATE HOLE
Disturbed S ) Uncisturbed NC CCRE GROUND arte 1 Completey
B (CAL) P BOXES —— WATER —— 53235770 -0 /0
I7. ELEV. TOP OF HOLE |[(8. TOTAL CORE RECCVERY =7] 19. SIGNATURE OF INSPECTCR
6701.73 BORING (%) EDW. BRYLAWSKI
S . % CORE[BOX or REMARKS
I“ geLev | oepTH |Leceno| O SS'F‘Cﬁg'ON.Of,M?TWER‘AL'b RECOV-ISAMPLE] (Dr i 11ing time, water loss, depth of weath-
escription ERY NC. ering,etc., if significant )
4 O

20

40

60

Lol

70

80

90

Vvl oo bbb e el

fOC

FORM NO. WCBA 29

CAL

\\‘?ANDSTUNE,
silty, dry,

SANDSTONE, very hard, fine

ed, dry, tan to grey,
gcoal, calcareous,
colored,
o IFNSIS

roots, dis-
thin clay lenses C'

Occasional thin (1/8") dis-
colored lenses, red-brown 18!
to 20%',

2PN eln2 58

grained and silty, weakly cement
traces of

Siltstone, limy, highly cemented

CLAYSTONE, very hard, sandy,
fractured, gypsum and limy
material in fractures,

slightly moist, broun-black.

very hard,
gray.,

fine,

layered,

someg

2-INCH I.D. CALIFORNIA SAMPLER

1]

-

e mmn

L1' - CAL-50/6 Weathered 0O

to 1.5

-6'-CAL-50/1 Drilled with

alr
L11'-CAL-50/1
-16'-CAL-50/1
-21'-CAL-50/0

L 26 ' -CAL-100/0

L31'-CAL-50/1

L 36'-CAL-50/1
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. PROJECT NO. 12578
PRCJECT NAME JIM BRIDGER POWER PLANT

WOODWARD - CLYDE & ASSOCIATES 2. LGCATION (Coodinates or S}‘ction)

N 390,011, E 489,118
DRILLING LOG - -

3. DRILLING AGENCY
BCYLES BROS. DRILLING COMPANY

4. HOLE NO. 5. NAME OF DR!LLER
DH-JB-52 JOHN MADISON 7
8. DIRECTION_OF _HOLE 7. THICKNESS 8 DEPTH S TOTAL
T N —— DEGREES WITH OF OVER- iLL n OF .
L X VVERTICAL | I : INCLINED VERTICAL BURDEN i |NTO‘RQCK 551 HC‘_LE 0!
|0. SIZE AND TYPE OF BIT I. DATUM FOR ELEV SHOWN 12. MANUFACTURER'S DESIGNATION OF DRILL
SEE REMARKS (TBM or MSL) MSL CHICAGO PNEUMATIC - CP-8
13, TOTAL NO. OF SAMPLES TAKEN |4 TOTAL SELEV 6. DATE HOLE
istarl - NO. CORE eied
Disturbed 8 (AX%5S) Undisturbed 2 (CAL) g 2 WATER None 510?751/70 Coqu/f%/?g
7. ELEV. TOP OF HOLE |i8. TOTAL CORE RECOVERY FOR 19. SIGNATURE OF INSPECTOR
6695.9 FIORIE (e 70 GUY F. TABOR, JR. AND ED. BRYLAWSKI
Y % CORE|BOX or REMARKS
ELEV. | DEPTH jecenp| C-ASSIFICATION OF MATERVAL S RECOVSAMPLE](Dri1ling time, water loss, depth of weath-
(Description) ERY | NC. ering etc., if significant)

3 7/8" Tricone with

4 QY Losloss & Quiktrol
— SAND, silty, loose to dense mud - ”ith Welf &
il | (dune sand), dry to slightl . = Condet.
j::‘_ moist, tan (SM). ~ 5'-CAL-36/12 NX Wirelipe
= core from 10'. |
,0.551;;;; SANDSTONE, hard tc very hacd, 10'-CAL-50/6  50% (thick)  §
JorSlw| ueakly to moderately cemented, CT = 20 min. mud lcss 15! g
Z?f%;ﬁ; tan to gray; Limy sandstone, 3" d 60 |Box to 28'. :
f:i&ﬁﬁgg 14', Siltstone Claystcne, broun 1 - 15'-AX55-50/7 !
=085 to gray, hard 14! to 167, 80 €T = 20 min.
20 %E:,’E; Limy,'very hard sandstone 16! - 20'-AXSS5-502
o] to 177, 20 CT = 15 min. |
=il L 251 AXSS-50/3 B80% loss fraom
i 3 ', ==
B 2ok i o 50 G = 1§ min. e q
T #7771 Limy, fossils, Claystone, brou L
e’ =Ee ‘ ’ ystone, ¥ - 30'-AXS5-50/3 Celex =t 32.5!
to gray 28' to 35.5', trace 70 . ) .
N 32.5 CT = 30 mins—15 + 15 bit
O Qypsum in joints. ——= 1 o blocked
| “ A A Tiny layer at 37! — o240, e L 35'-AX55-50,2 =i
1/2" thick claystone layers CT = 15 min.
37.5 and 38.0°'. . i /
~-AX55-50/1
Claystone-Siltstone 38.5 to 0 CT = 15 min.
40.0°', ‘
- 45"
Many thin claystone lenses 46! Box CT = 15 min.

to 49'; 2" thick layer at 46.5!', SO 2 . 50'-AX55-50/2
Claystone-Siltstone-Sandstone CT = 15 min.

49' to 50', predominately clay- LD

stone, gypsum layers to 3/16" - 95¢

thick interbedded, claystone o s Sl

and sandstone 50' to 55'. 60'-AXS55-50/1
Few thin claystone layers 55' to -
58'. Sandstone 58' to 60°,
weakly cemented.

70
TOTAL DEPTH 60 FEET

8C

S0

Lo bbb b benbn iy

100

CAL =
FORM NO. WC&A 29 AX—_GS

2-INCH I.D. CALIFOGRNIA SAMPLER CT = CORING
= 1 3/4-INCH 0.D. SPLIT SPOON SAMPLER TIME
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WOODWARD - CLYDE & ASSOCIATES
DRILLING LOG

T A R

|. PROJECT NO. 12578
PRCJECT .NAME JIM BRIDGER POWER PLANT

. LOCATICN {(Coodinates or Station)
N 389,856, E 490,364

M

3. DRILLING AGENCY
BOYLES BROS. DRILLING COMPANY

§4. HOLE NO. 5. NAME OF DRILLER
DH-JB-53 DON IRVINE
6. DIRECTION OF HOLE 7. THICKNESS 8. BsPLT 'r::D- <l gg@h o
—— ERT DEGREES WIT OF OVER- ILLE EPT
%7 VERTICAL | 1 INCLINED |DEGREES WITH BURBEN 2! INTO ROCK 13! HOLE 15¢

IO. SIZE AND TYPE OF BIT
4 3/4" TRI-CONE ROLLER

{1. DATUM FOR ELEV SHOWN
(TBM or MSL)

2. MANUFACTURER'S TESIGNATION OF DRILL

|

MSL FAILING 1500
{3. TOTAL NO. OF SAMPLES TAKEN [i4 TOTAL lS.ELEVNh 16. DATE HOLE
Dr‘, it ] -~ undi NOCORE GR\JU.:_} I > d wrieted
sturbed (LAL) Undisturbed BOXES ~ —— WATER None 5?7?i3/70 Conﬁ"}f_‘.{%/?[}
(7. ELEV. TOP OF HOLE |[i8. TOTAL CORE RECOVERY FOR i9. SIGNATURE OF INSPECTOR
6654 .7 BORING (%) —— EDW. BRYLAWSKI
: . %CORE[BOX or REMARKS
ELEV. | DEPTH jLecenp|  CHASSIFICATION OF MATERIALS RECOVISAMPLE|(Drilling time, water loss, depth of weath-
(Description) ERY | NO. ering etc.. if significant )
Drilled with =ir
- D) — '
A Y - SAND, loose to medium den;e, ‘?.'-CAL—ZU/lZ
— fine, =ilty, roots, dry, tan ]
— (SM-ML) . L. 5'-CAL-50/3
R ¥ 'i] SANDSTONE, very hard, fine, '
10— & silty, weakly cemented with - 10"'-CAL-50/4
ey ~] occasional highly cemented layerg,
4 |**~%4 dry, tan to gray. Occasional L 15'-CAL-50/2
_] thin 1/8+" clay lenses.
20 '
5 -
2
20 3
]
50 =
50
=
=
=)
70 =
ec =
90 —
-
pas
=
100 —

FORMaNO. WC & A 29

CAL = 2-INCH I.D. CALIFORNIA SAMPLER
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- |. PROJECT NO. 12578 “]
PRCJECT NAME JIM BRIDGER POWER PLANT
WOODWARD - CLYDE & ASSOCIATES 2 LOCATION {(Coodinates or Station)
N 390,012, E 490,245
DRILLING LOG
- 3 DRILLING AGENCY
BOYLES BROS. DRILLING COMPANY
§4 HOLE NO. 5 NAME OF DRILLER
DH-J1B-54 DON IRVINE
6. DIRECTION OF HOLE 7. THICKNESS B-BgPT%D S.SSgﬁh o
DEGREES WITH OF OVER- L
VERTICAL [ ] INCLINED [yERTICAL BURDEN 3" INTO =ockK 17! HOLE 20"

0. SIZE AND TYPE OF BIT

1. DATUM FOR ELEV. SHOWN

2. MANUFACTURER'S DESIGNATICN OF DRILL

4 3/4" TRI-CONE ROLLER (TBM or MSL) MSL FAILING 1500
13. TOTAL NO. OF SAMPLES TAKEN |4.’TOTL}L 15. ElﬁgﬁND [ DATE HOLE
Disturbed Undisturbed NO. CORE Started Completed
. 5 (CAL) BOXES -—- WATER None 7/1%/70 9i13/7g
I7. ELEV. TOP OF HOLE [18. TOTAL COBE RECOVERY FOR {9 SIGNATURE OF INSPECTOR
6656.5 BORING (%) EDU. BRYLAWSKI
A f f ~ T o P o/‘ C':}RE_ ?OX or REMARKS
ELEV. | DEPTH |LEGEND CLHDS!FECAT'ON.UF.Mﬁ” S éECOV-SAMPgE(D(Mhn:rime,wcterioss,damﬁ of weath-
(Description) ERY NG

ering etc, if significant )

Drilled with airp

<4 © : L o
i = j;;" SQND, l?ose to mediug dence, - 21 _CAL-43/12
- bl fine, silty, roots, dry, tan
ezl \ (5M) . ~5'-CAL~50/0
=3

20

SILT , dense, sandy, calcarecus,

orous, roots, dry, tan (ML).

- 10'-CAL-50/6

SANDSTONE, very hard, fine,
eilt, weakly cemented, dry,
to light gray, highly cemented

me

£0
tan

(4]
P

40

50

€0

7C

80

20

[T e T N e i I e i I e i nmm

100

FORM NO. #C& A 29

layer 5' to €6'., Occasional
traces of clay 13' to 15' and
Sy

L 15'-CAL-50/1

L 20'-CAL-50/1

CAL

£

2-INCH 1.D. CALIFORNIA SAMPLER
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I. PROJECT NO. 12578 ]

PROJECT NAME JIM BRIDGER POWER PLANT |
WOODWARD - CLYDE & ASSOCIATES 2. LOCATION {Coodinates or Station}

N 390,172 E 490,124
DRILLING LOG Uikt J
. 3. DRILLING AGENCY
BOYLES BROS. DRILLING COMPANY
4. HOLE NO 5. NAME OF DRILLER
DH-1B-55 DON IRVINE
6. DIRECTION OF HOLE 7. THICKNESS 8.85ﬁ710 9-ggg$h oF
DEGREES WITH OF OVER- ILLE
VERTICAL [ L] INCLINED {yERTICAL BURDEN L' INTO ROCk 19" HOLE 20!
0. SIZE AND TYPE OF BIT Il. DATUM FOR ELEV. SHOWN 2. MANUFACTURER'S DESIGNATION OF DRILL
4 3/4" TRI-CONE ROLLER (TBM or MSL) MSL FAILING 1500
13. TOTAL NO. OF "SAMPLES TAKEN |4.§%TAL IS'EESSNP 6. DATE HOLE
i di . CORE : ; tartid C et
Disturbed 5 (CAL) Undisturbed BOXES ~ —— WATE% None S %/i&[?ﬂ 0?7f37%0
I7. ELEV. TOP OF HOLE |I8. TOTAL CORE RECOVERY FOR 1S. SIGNATURE OF INSPECTCR
6657.9 FOINY (55 - EDU. BRYLAWSKI
ol P B A A S A Q o/OC'-)RE BOX or REMARKS
ELEV. | DEPTH |EGENd|  CLASSIFICATION OF MATERGIAL S RECOV-ISAMPLE}(Dritiing time, water loss, depth of weath-
(Description) ERY | NO. ering.etc., if significant )
Drilled with air
1 ° = SAND, loose to medium dense, 21 -CAL-31/12
—Y silty, fine, roots, dry, tan
\(5M).

-7 !'-CAL-50/6
CLAYSTONE, medium hard, highly
weathered, fractured, calcareous,
very slightly moist, brown.

~12'-CAL-50/3

SANDSTONE, very hard, fine, | 17'-CAL-50/1
silt weakl mented, cc-
i} e et T | 20t —CAL-100/1 .
€ cagionally thin clay lanzes !
1/8+" dry, light gray.

FNERE ERNEN SURREANRNE FUTA AUNNI SUUUU ANUNY AUNUA SRR NNUNA AUREA ANARY ARRUA SUNNENUANY SNUNANAAN,

[#1]
£

=

40

5C

70

80

9C

LA SR G

AR

I00

CAL = 2-INCH I.D.
FORM NO. WG8B A 29 2-INCH I.D. CALIFORNIA SAMPLER
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I\, PrROJECT NO. 12578

PROJECT NAME JIM BRIDGER POWER PLANT
WOODWARD - CLYDE & ASSOCIATES 2. LOCATION (Coodinates or Station)

DRILLING LOG N 389,544, E 490,287

3. DRILLING AGENCY
BOYLES BROS. DRILLING COMPANY

§4. HOLE NO. 5. NAME OF DRILLER
DH-3B-56 DON IRVINE
5. DIRECTION OF HOLE 7. THICKNESS 8'85%7%0‘ 9-gg7$b o
, . DEGREES WITH OF OVER- 1 ILL ' P 0
[CX3 VERTICAL | T INCLINED [VERTICAL BURDEN 4 INTO ROCK 16 HOLE 20
i0. SIZE AND TYPE OF BIT 1. DATUM FOR ELEV SHOWN 2. MANUFACTURER'S DESIGNATICON OF DRILL
4 3/4" TRI-CONE ROLLER (TBM or MSL) MSL FAILING 1500
13. TOTAL NO. OF _ SAMPLES TAKEN |14 TOTAL ls.gangD 6. DATE HOLE 1
Cisturbed di bed NO. CORE . ]
sturbe 4 (CAL) Undisturbe Boxé§ - — WATER None Stgri%/70 Congj?%>70
I7. ELEV. TOP OF HOLE |[18. TOTAL CORE RECOVERY FOR 9. SIGNATURE OF INSPECTOR
6668 .7 BORING (%) . EDW. BRYLAWSKI
%CORE|BOX or REMARKS
ELEV. | DEPTH |LEGEND CLASS'F‘C‘?E'ON .?T.M‘?TER IALS RECOVAISAMPLE[(Drilling time, water loss, depth of weath-
escription EIRGY NO. ering,etc., if significant ) I
4 o ' O Weathered Q! to
— FILL, sand, loose 21,
— Drill platform LE e
q = . A rilled wi
_ [ o SANDSTONE, firm to medium hard, —- 5'-CAL-30/12 =

air.
glightly porous, fractured, wea-

thered, calcareous, ueakly cemen-
ted, roots, dry, tan.

SANDSTONE, hard ts wvery hard,
fine, silty, weakly cemented, ~ 15'-CAL-50/2
dry, tan, Harder below 13%!,

”

- 10'-CAL-50/12

|
"
o

20'-CAL-100/1

(
O

H
(@]

6]
o

s0

70

80

90

L] oot obootoubo o oot bt o oo o b

o
o

CAL = 2-INCH 1I.D. CALIFORNIA SAMPLER
FORM NO. WC&A 29 - .
&
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i. PROJECT NC. 12578
PROJECT NAME JIM BRIDGER POWER PLANT
WOODWARD - CLYDE & ASSOCIATES 2. LGCATION (Coodinates or Station)

i

DRILLING LOG N 389,596, E 490,E83

3. DRILLING AGENCY
BOYLES BROS. DRILLING COMPANY
4. HOLE NO. 5. NAME OF DRILLER
DH-JB-57 DON IRVINE
6. DIRECTION OF HOLE 7. THICKNESS 8. DsF’TH 5 S, 'lggﬁh ==
DEGREES WITH OF OVER- DRILLE D !
X ] VERTICAL | CJ INCLINED VERTICAL BURDEN 2' INTO ock 13' HOLE 151
0. SIZE AND TYPE OF BIT Il. DATUM FOR ELEV SHOWN 2. MANUFACTUREFR'S DESIGNATICN OF DRILL
4 3/4" TRI-CONE ROLLER (TBM or MSL) MSL FAILING 1500
13. TOTAL NO. OF SAMPLES TAKEN [14 TOTAL i5. Elﬁgt\j . 16, DATE HOLE
Di b i NO. CORE N ,
isturbed 4 (CAL) Undisturbed e b WATER None St.r?nyfsd/,?[] COMP’}ﬁ%/?U
I7. ELEV. TOP OF HOLE |{18. TOTAL COEE RECOVERY FOR 9. SIGNATURE OF INSPECTOR
6653 .4 BORING (%) e EDW. BRYLAWSKI
. SN OE M A AL g Y% COREIROX or REMARKS
I ELEV. DEPTH |LEGEND CU‘SS!F!CAI'UN "“i ;M'TTER St RECOV-ISAMPLE|(Dritting vime, water loss, depth of weath-
] (Cescription) 7 ERY | NO. ering,etc., if significant )
Drilled with air
4 O ' - 0!
SAND, loose to medium dense, ;
fine, silty, roots, dry, tan 2'-CAL-30/12
- - (sm). - 5'-CAL-50/1
= d
3 SANDSTONE, firm to medium hard,
— = U'— AL—
19 == occasional hard thin lenses, . . 50/2
= dry, tan, claystore lensze 2" at
_ — SR . 15'-CAL-50/1
- |
< ] SANDSTONE, very hard, fine, silty,
20 ‘ Yo : .
S \ weakly cemented with occasional
i iwell cemented lenses, dry to
—_ very slightly moist, tan. ]
=] ell cemented layer 5.0' to 5,5
s0 =
50 =
-
E =
-
70 —
-
—
—1
=
80 —]
90 —
- |
— |
100 —

CAL = 2-INCH I.D. CALIFORNIA SAMPLER
FORM NO. WC B A 29 2
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. PROJECT NO. 12578
PROJECT NAME JIM BRIDGER POWER PLANT
WOODWARD - CLYDE & ASSOCIATES 2. LOCATION (Coodinates or Station) |
: N 389,709 FE 490,628
DRILLING LOG e ! il
. 3. DRILLING AGENCY
BOYLES BROS. DRILLING COMPANY
4. HOLE NO. 5. NAME OF DRILLER
DH-JB-58 DON IRVINE
6. DIRECTION OF HOLE 7. THICKNESS 8.8§ﬁT@D 9.gg;$h -
-~ |DEGREES WITH OF OVER- ILLE
VERTICAL | [T ] INCLINED VERTICAL BURDEN 2'. INTO ROCK 13! HO:.E 151

0. SIZE AND TYPE OF BIT

Il. DATUM FOR ELEV SHOWN

2. MANUFACTURER'S DESIGNATICON OF DRILL

4 3/4" TRI-CONE ROLLER (TBM or MSL) MSL FAILING 1500
3. TOTAL NO. OF _ SAMPLES TAKEN [i4 TGTAL 15. CESECE)gND 16 DATE HOLE
' T0na, NO. CORE ) ] ;
Disturbed 4 (CAL) Undisturbed S i T o Smr'??efli’)/’?[] Com;;?etfg/,zu I
I7. ELEV. TOP OF HOLE |18. TOTAL CQEE RECOVERY FOR IS. SIGNATURE OF iNSPECTCR
£649.,6 BORING {%) P EDW. BRYLAWSKI
1 g i | el ' H (‘_" b [ ) Loy o/cCrl‘\‘E SOX OY REMARKS
ELEV. | DEPTH {LEGEND CLAbS‘F‘“ﬁT"OT e RECOVASAMPLE|(Driliing time, water loss, depth of weath-
LCescription] ERY | NO. ering.etc., if significant ).
Drilled with air
o @] ——
- SAND, loose to medium dense, 12
1'-CAL-15
I fine, silty, roots, dry, light ¢ /12
brown (SM-ML). —5'-CAL-32/12
SANDSTONE, medium hard, fine, '
L ilty, weakly cemented, dry, tan. O SEAIE o7
- — SANDSTONE, very hard, fine, - 15'-CAL-50/4
—] silty, weakly gemented, dry, i
] tan.
20 — i
= i R
30 —
40 —f
50 =1
60 —
- -
-
—
70 —il
50 3
=
90 —
.
CAL =>2-INCH I.D, CALIFORNIA SAMPLER CT = CORING TIME

FORM NO. WCB A 29
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11, PROJECT NO. 12578
PROJECT NAME JIM BRIDGER POWER PLANT
WOODWARD - CLYDE & ASSOCIATES 2. LOCATION (Coodinates or Station)

DRILLING LOG

N 389,642,

E 490,840

. DRILLING AGENCY

BOYLES BROS. DRILLING COMPANY

4. HOLE NO. . NAME OF DRILLER
DH-JB-59 DON IRVINE
B DIRECTION OF HOLE 7. THICKNESS 8. DEPTH 15.50 |2 JOTAL 20"
X1 VERTICA | DEGREES WITH OF CVER- DRILLED 1o. DEPTH OF
X ] VERTICAL | ] INCLINED [yeRR5en BURDEN 4.5 INTO ROCK HOLE

{C. SIZE AND TYPE OF BIT

1. DATUM FOR ELEV. SHOWN

2. MANUFACTURER'S DESIGNATION OF DRILL

4 3/4" TRI-CONE ROLLER (TBM or MSL) MSL FAILING 1500
:}3. TOTAL NO. OF SAMPLES TAKEN |!4 TOTAL 5. ELEV. I6. DATE HOLE
isturbed Undisturbed NO. CCRE GROUND e
, 3 (CAL) BOXES _ ~~ waTer  —= [P 00 Comp A g
i7. ELEV. TOP OF HOLE |18. TOTAL COBE RECOVERY FOR 19. SIGNATURE OF INSPECTOR
6643.1 BORING (%) — £0W. BRYLAWSKI
i N CLASSIFICATION OF MA 7oCOREJBOX or REMARKS
ELEV DEPTH |LEGEND (Descrlot ;(l)\An)TER |ASE RECOV-ISAMPLE|(Drilling time, water loss, depth of wecth-1
P ERY | NO. ering,etc., if significant)
Drilled with air
<4 © o : - — 0!
i I SO SAND, loose, fine, e=ilty, roots,
.k dry, tan (SP-5M),
- — - - 51 -
o CLAYSTONE, medium hard, sand, . 5'-CAL-50/10
fractured, gypsum in fractures,
e, weathered, dry toc slightly moist, . 10'-CAL-45/12
—Is broun to black. Claystone-
EEi sandstone and very hard 15' tao 17'. 16'-CAL-50/6
i (Lewis shale). e S S
- SANDSTONE, very hard, fine, well
4 20 iy
— cemented, dry, gray.
30 —
-
—_
40 —
50 3
60 —
70 =
20 —
=
30
- -
100 —

FORM NO. WC B A 29

CAL = 2-INCH 1.D. CALIFORNIA SAMPLER
AX-SS =

1 3/4-INCH 0.D. SPLIT SPOON SAMPLER

"CORING TIME
WATER LEVEL

CT
WL =
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i. PROJECT NO. 12578 |

7 PROJECT NAME JIM BRIDGER POWER PLANT

WOODWARD - CLYDE & ASSOCIATES 2. LOCATION ({Coodinates or Station)
DRILLING LOG N 390,180, E 491,090

3. DRILLING AGENCY
BOYLES BROS. DRILLING COMPANY

4. HOLE NO. 15. NAME OF DRILLER
DH-JB-60 DON IRVINE
6. DIRECT (ON_OF HOLE iy 7. THICKNESS B.BEﬁf@D =g 9.gog§g .
[ VERTICAL | [Z] INCLINED |[DEGREES WiTH BURDEN. 15" INTC ROCK poLe o 4.5 |
iO. SIZE AND TYPE OF BIT {I. DATUM FOR ELEV SHOWN {2. MANUFACTURER'S DESIGNATION OF DRILL
SEE REMARKS {TBM or MsL) MsL 'FAILING 1500

i3 TOTAL NO. OF SAMPLES TAKEN !4 TOTAL T JISTELEV. 3 DATE HOLE
Disturced (cAL) Und;sturo7ed(pITCH§R) ggx%%RE ek &i\‘lr%%s 6607 St%?‘z?g/ﬂj Com,?fzt%?/?a
i7. ELEV. TOP OF HOLE | !8. TOTAL CORE RECOVERY FOR 19. SIGNATURE OF INSPECTOR

6648 .7 BORING (%) ¢ EDW. BRYLAWSKI

) L ASSIF TIOA i€ MAT P PITCH o REMARKS
ELEV. | BERTH eEceNsl-  CLASSIRICATIBNTOE MAKERIAL S RECOV-ISAMPLE] (Drilling time, water loss, depth of weath-§

{DELEPIR il ERY | NO. ering,etc., if significant )
FEET
Q o'
SILT, medium dense, sandy,
sandstone chips, firne,
dry, tan to gray. (Grades 5! )
to dirty s=nd and claystcne 142/2.5 1 7 =0 S 2 S

chips 12' to 1l5!').

T I

- 12.5'-CAL=47/12

CLAYSTONZ, very hard,

gypsum, fractured, moist, zi3/2.8 2 l7°§: ST = 8 min. *
20 black. 20 .01

L 25'-CAL-50/4 No recovery

[s/2.9 3 |2 8T =7 min.
L 32.5°

37.5'-CAL-50/3

| 40
WL 7/27/470 e,
& 1/3L/70 | ' 101/2.9 4 7 ST =10 45! 0 Hour
50 - 50.0'-CAL-50/3
ps = 55,.0! .
SANDSTONE, very hard, fine, ; ST = 10 min,
wet, gray. C/- : 56.0
5 110/1.9 3
- 61.0'-CAL-50/0 - Nv recovery
67:0' ST = 10 min,
70
! 72.0'-CAL-50/3 -~ No Tecovery
e 203/2.8 7| 4451 ST = 3 min.
80 —
Hok =
il
{00 -
. CAL = 2-INCH I, D. CALIFORNIA SAMPLER ST = SAMPLE TIME (PITCHéﬁ éAMPLF)

FORM ﬁo.wcaA 29 WL = WATER LEVEL
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i. PROJECT NO. 12578
PRCJECT NAME JIM BRIDGER POWER PLANT
WOODWARD - CLYDE & ASSOCIATES 2. LOCATION (Coodinates or Station)
N 390,071, E 490,713
DRILLING LOG
- 3. DRILLING AGENCY
BOYLES BROS. DRILLING COMPANY
4. HOLE NO. 5. NAME OF DRILLER
DH-JB-61 ‘DON IRVINE
6. DIRECTION OF HOLE 7. THICKNESS a.gngHD 9.ggg$hﬁw
DEGREES WITH OF OVER- : LLE PTH OF -
10. SIZE AND TYPE OF BIT 1. DATUM FOR ELEV SHOWN 2. MANUFACTURER'S DESIGNATION OF DRILL
SEE REMARKS (TBM or MSL) MSL FAILING 1500 |
13. TOTAL NO. OF SAMPLES TAKEN [14. TOTAL is'%ﬁ%&mu i6. DATE _HOLE _
Disturbed . Undisturbed iy NO. CORE tarted Comp/etegd
STureeT 4 (cau) neistrbes (prTcHER)| BOXES - waTER 6612 |°'975% /7g T35/
\7. ELEV. TOP OF HOLE [I8. TOTAL CORE RECOVERY FOR I1S. SIGNATURE OF INSPECTOR
| 6845.9 SUEICREE! EDW. BRYLAWSKI
]
; ‘A PITCH REMARKS
ELEV. | DEPTH |LEenp| ~ CLASSIFICATION OF MATER!IALS RECOV-SAMPLE](Dril1ing time, water loss, depth of weath-
. (Description) ERY | NO. ering etc. . if significant)
FEET
DI
SAND, medium dense, silty,
roots, dry, tan (SM). F
5.0 e Ll
CLAYSTONE, hard, gypsum frac- 24{3/2.5] 1 2 5t = ==l
tured, slightly moist. black.
- 12.5'-CAL-50/8
7 17 S5 e LY
>41/2.5] 2 . = b min
CLAYSTONE, very hard, sandy, = 20.0¢ =
silty, trace of gypsum, dry,
’ broun,
25.02=CAL-50/5
- K?/S,T 3
. e —— 30.0° ]
SANDSTONE, very hsrd, fine, 20,7 ST = 15 min
WL 7/27 highly cemented 30' to 34!, ’ Drilled 0.7°
& 7/31/7 weakly cemented 34! to 55!, dry - 35.0'-CAL-50/2  too hard,
= to wet, grey 30' toc 34!, changed to
light brown 34' to 55'. T rock bit
243/2.5] 4 "7 ST =5 min. _34' Y 24 Hr
- 42,51 —
3gr / 0 Hr
- 47.5'-CAL-50/1 -
= 52.5! .
i i e 5] 5 SR ST = 5 min.
_
: s
===
=
7C —]
=
80 —
90 —
. -
100 — 1
CAL = 2-INCH I.D. CALIFORNIA SAMPLER ST = SAMPLE TIME (PITCHER SAMPLE)

FORM NO. WCB A 29 WL = WATER LEVEL
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WOODWARD - CLYDE & ASSOCIATES
DRILLING LOG

i. PROJECT NO. 12578
PRCJECT NAME 3IM BRIDGER POWER PLANT

2. LOCATION {Coodinates cor Station)
N 389,550, E 491,130

3. DRILLING AGENCY

BOYLES BROS. DRILLING COMPANY
4. HOLE NC. 5. NAME OF DRILLER
DH-1B-62 DON IRVINE
Is DIRECTION OF HOLE 7 THICKNESS 8 DEFTH S TOTAL
X VERTICAL | £ INCLINED [DEGREES WITH e L i il | 1 RER LA l

{0. SIZE AND TYPE OF BIT

il. DATUM FOR ELEV SHOWN

2. MANUFACTURER'S DESIGNAT!ON OF DRILL

SEE REMARKS (TBM or MSL) MSL FAILING 1500
13. TOTAL NO. OF SAMPLES TAKEN }!4 TOTAL IS.EEEVFD 16. DATE HOLE
isturt istu NO. CORE CROUND . - Starsed Compigted
Bisturbed o (141 Undisterbedh 11 peR) BOXES _ —- | wATEx 0605 [3'9759 /g wstval
|7. ELEV. TOP OF HOLE |18. TOTAL COEE RECOVERY FCR 19. SIGNATURE OF INSPECTOR
6639.2 SO == £DU. BRYLAWSKI
p SEAEE
. = = 1 4 ¢ PITCH, REMARKS
ELEV. DEPTH JLEGEND CLASNFICA(TION o3 MA' SRt 2 RECOV-ISAMPLE](Driliing time, water loss, depth of weath-
. (Descripticn; ERY | NO. ering,etc., if signiticant)
0 - 0 4 5/41 7eikens
CLAYSTONE, medium hard, highly - 1'-CAL~33/12 Tome Tee ra i
weathered, claystone chips, 4.0 _ Sl T e
transported soil(?), silt, d.5/2.F 1 6 5|”T = ghigia plucn??t?afeﬁ
slightly calcareous, some gyp~ f.s/2.b 2 | ~ ST = 10 min 1ler with aiz
e sum, roots, slightly moisat, mist-
gray to black,
- 14 .,0~-CAL-50/8
CLAYSTONE, hard, thin bedded,
fractured, gypsum, slightly ,
- moist, black to gray to dark ] 15,0 *oT - 8§ min
W Lo I ~ S = £ min
< broun. 7.0/2.5 3 Z1.5"
. - 25.5-CAL-50/0 ”
WL SANDSTONE, very hard, fine,
7/27/70) - highly cemented, light gray. 30.0"
—_— 30 1.3/2.5 a4 ’ ST = 4 ming
- - - 32.5°
-37.5'-CAL-50/2
40
' 42.5
] - ST = 4 min.
4.3/2.p &5 45.0
50 50.,0-CAL-50/2
_]
50 =
70 —
80 —
90 —
—]
100 —

FORM NO. WCBA 29

CAL = 2-INCH I.D. CALIFORNIA SAMPLER

WL = WATER LEVEL

ST = SAMPLE TIME
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WOODWARD - CLYDE & ASSOCIATES

DRILLING LOG

" PROJECT NO.
PROJECT NAME

12578
JIM BRIDGER POWER PLANT

. LOCAT{ON (Coodi
N 389,761, E.

nates cr Stction) l
491,410

b 3. DRILLING AGENCY
BOYLES BROS. DRILLING COMPANY
4. HOLE NO. 5. NAME OF DRILLER
DH-1B-63 DON IRVINE
&, DIRECTION OF HOLE 7 THICKNESS B.BEPTH[) 57.51 9. gg;#h o
—— vraTicr | DEGREES WITH OF QVER- - HoLE .
[ x 1 VERTICAL §| &1 INCLINED VERTICAL EU’RT)EN 7 o5 INTU ROCK . HOLE 70.0!
{C. SIZE AND TYPE OF BIT I, DATUM FOR ELEV SHOWN !2. MANUFACTURER'S DESIGNATION OF DRILL
SEE REMARKS (TBM or MSL) MSL FAILING 1500
I3 TOTAL NO. OF SAMPLES TAKEN_[14 T2TAL ST, I DATE HOLE
Disturbed | Undisturb NC, CORE ury &g et
“r 6 (CAL) ndisturbed orrcuer) | AGKES  —- ATER 318958 g Comp Y
17, ELEV. TOP CF HOLE |(I8. TOTAL COBE RECOVERY FCR i9. SIGNATURE OF INSPECTOR
6630.3 BORING (%) EDW. BRYLAWSKI
55 'F MATER| PITCH REMARKS
ELEV. | DEPTH |Lecenp| — &ASS F!C‘tg'ON .C’..W)“ Bl S RECOVASAMPLE](Dr i 11ing time, water loss, depth of wect‘n-l
5 SEE T NS ERY | NO. ering,etc., if significant )
FEET
- G 0!
. S5ILT, medium dense, sand, sli-
- ghtly cemented, calcareous,
— dry, light brown to tan (ML- S St 5T = 4 min.
: SM)' .3/’._.3 ]. 7.5'
o =
i - 12.5'-CAL-25/12
- =) ‘ INTSCK N .
20 CLAYSTONE, hard to very /00 T o s N o
WL 7431[70 hard, thin bedded, gypsum in 29 .71 ‘724 Hr B
—T = fractures, slightly moist, =
black. - 25.0-CAL-50/12 G.U.
30 30.0
4.0/2.F 3 ST = 5 min,
. 5 RC ST = 10 mi
105 2. 4 _35.0' - min.
40 L 40.0'-CAL-50/3
. 45.0° 0 Hr.
SANDSTONE, very hard, fine -45.0'~CAL-50/0 —:2;
(highly cemented 44' to 46"')
50 generally moderately cemented, 50.01
*\J R 2
dry to wet, gray to tan. 4.3/2.F 5 5.5 ST = & min.
- 57 .5-CAL-50/1
60
' -
6 D209 ST = 3 min.
66.0"
Increased flo
of water @
41 70 —¢ 70.0'-CAL-50/1 70" into hole
-1 at time of
_—:‘ drilling
80 : 4 3/4" Tri-cone rock bit, ex-
- cepth where Pitcher samples
-~ taken. Pitcher sampler with
— air-water mist.
90 —
{00 —

FORM*NOSWC 8 A 29

CAL
WL

WATER LEVEL

2-INCH I.D, CALIFORNIA SAMPLER

ST SAMPLE TIME (PITCHER SAMPLE)
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PROJECT NO 12578 I

99-3 *914

CuECT NAME JIM BRTDGER POWER PLANT
WOODWARD - CLYDE & ASSOCIATES 2. LOCATION {Coodinates or Station)
N 291,344, E 451,951
DRILLING LOG
- 3. DRILLING AGENCY
BOYLES BROS. DRILLING COMPANY
4. HOLE NO. 5. NAME OF ORILLER
DH-JB-564 DON IRVINE
DIRECTION OF HOLE 7. THICKNESS 8. DEPITHr . VOTAL oF
F DVER- RILLED PTH O =
CX ] VERTICAL | £ INCLINED |DEGREES WITH AR A S gl 957 75"
10. SIZE AND TYPE OF BIT 1. DATUM FOR ELEV. SHOWN 12. MANUFACTURER'S DESIGNAT!ON OF DRILL
SEE REMARKS (TBM or MSL ] MsL FAILING 1500
12. TOTAL NO. OF SAMPLES TAKEN 14 TGTI}L I8 'E‘iﬁg‘:jih"‘ 16, DATE HOLE
Disturbed Undisturbéd 38&22?5" W&?Eéu 6578 Sugtg)/ o ;C%Q%Ergﬁ
|7. ELEV. TCP OF HOLE {18. TOTAL COEE RECOVERY FOR !S. SIGNATURE CF INSPECTOR
6628.9 BORING (%) EDW. BRYLAWSKI
£ MA FA PITCH REMARKS
ELEV. | DEPTH |igeenp|  CHASSIFICATION OF MATERIALS RECOV-JSAMPLE} (Driliing time, water loss, depth of weath-
. {Description] ERY | NO. ering,etc., if significant )
FEET
-‘ O = . 3 D.U'
-, SAND, medium dense to
- hard, =ilty, fine, dry, tan
— (sm-mL). 5.0 B ]
- : ol.3/2 .4 1 ST = 3 min.
_ =
[0 —. SLIGHTLY CALCAREDUS (7.5' tao
— i . 1 ”
¥ 121), slightly moist. L 12.5'-CAL-50/10
-, 17.5!
] l.e/2.8 5 i ST = 4 min.
20 —3 el o~ L o20.0¢ .
= campacted, loosely cemented
—: silt at 25'. 25.0'-CAL-50/8
30 — .o /0, 30.0° .
.. /. % ST = 1 min.
AL 2.3/2.5 3 o S
A/ lMoist at 32.5!
—f. /] Dense to hard sandy silt, some |
—1/"./:]1 clay and claystone chips, al- - 37.5'-CAL-50/10
40 — g tered, transported (37.3' %o
- 42.5") 42.5"
i A.3/2.5 4 ST = 3 min.
CLAYSTONE, very hard, thin 415, DM
bedded, fractured with gypsum
Wi 7/31/7%0 in fractures, moist to wet. 50.0'-CAL-50/4
=1 °°°0" ST = 8 min.
57 o &1
60
62.5'-CAL-50/2
6
67.5'! - ;
SANDSTONE-LIMESTONE-CLAYSTONE 2. > ST = 10 min.
70 : 2 68.0'-CAL-50/0
very hard, highly cemented, uet,
gray. - 73.0'-CAL-50/0
- 75.0°
80 —]
E 4 3/4" Tri-tone rock bit with
— air and Pitcher sampler with
— air-water mist.
pa—
90 —
-
. —
100 —

CAL =
UL =

2-INCH I, D, CALIFORNIA SAMPLER
WATER REVEL

. ST= SAMPLE TIME (PITCHER SAMPLE)
FORM NO. WC B A 29
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! 1. PRCJECT NO. 12578 I
PRCJECT NAME 3JIM BRIDGER POWER PLANT

w et
WOODWARD - CLYDE & ASSOCIATES 2. LCCATION {Ccodinates or Station)
. N 388,920, E 489,559
DRILLING LOG o : 2
. 2 DRILLING AGENCY
BOYLES BROS. DRILLING COMPANY
. NAME OF DRILLER

e
Nt

4. HOLE NO.

n

DH-JB-65 DON IRVINE
6. DIRECTION OF HOLE 7. THICKNESS 8. ggIPTLH 5 S. ggg% -
T - LLE I
VERTICAL | [ INCLINED [DECREES WITH S g iINTG ®ock 97' | Roie 100"
{0, SIZE AND TYPE OF BIT [1. DATUM FOR ELEV. SHOWN |2. MANUFACTURER'S DESIGNATICN OF DRILL
4 3/4"TRI-CONE ROLLER (TBM or MSL) MSL FAILING 1500
[3. TOTAL NO. OF "SAMPLES TAKEN |14 TOTAL SELEV. i€ DATE HOLE
i i & 3 NO. CORE Started Completed
Disturbed 4 (caL) M. i BOXES  —- | waTer None |P'9U4F g P1/i5/70
I7. ELEV. TOP OF HOLE |[I8. TOTAL CORE) RECOVERY FOR 9. SIGNATURE OF INSPECTOR
BORI Yo
6700+ ) o — EDW. BRYLAWSKI
B D TR % CORE[BOX or REMARKS
DEPTH |eGEnD| ~ SL~SSIFICATION OF MATERIAL S RECOV-ISAMPLE[(Dritling vime, water loss, depth of weath-
(Cescriptiond ERY | NO. ering etc., if significant)
Air Ratary
0 -

=3.-%e ] SAND, loose to medium dence,

ﬂ"-?‘_ fine, silty, dry, tan {dunes)

—feh \Sp_sm). ~51-CAL-50/10

-

i SANDSTONE, hard to very hard,

10 — i~ fine, some silty, dry, gray. - 10'-CAL-50/8
=¥ CLAYSTONE-SANDSTONE, hard,
— fossiliferous, — 15'-CAL-50/6

SANDSTONE, very hard, weak to
moderately cemented, fine, —20'~-CAL-50/2
silty, dry, gray.

20

CLAYSTONE-SANDSTONE, very hard -
intsrbedded, dry, brown-gray.

O
(®

Jiiiln111|111L1111111LJJLJ|;||1JlLilylllgllyl[llylylLJJ{I{Jlllklﬂly{;fLLﬁ11}{;

40

50

SANDSTONE, very hard, light
gray, dry. ’

60

70

8o

CLAYSTONE-SANDSTONE transition
zone, dry.

S0

e s CLAYSTONE, very hard, fossili-
;) %1 ferous, dark gray
/

TOTAL DEPTH 100.0 FEET ) 5 3

CAL = 2-INCH I.D. CALIFORNIA SAMPLER CT = CORING TIME
FORM NO. WC& A 29
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WOODWARD - CLYDE & ASSOCIATES 2

{. PROJECT NC.
PRCGJECT NAME JIM BRIDGER POWER PLANT

m
12578

. LOCATION

N 289,926,

{Coodinates cr Station)
E 489,556 (CENTER BOTTOM)

DRIiLLING LGG

3 DRILLING AGENCY :
MARTIN CONSTRUCTION COMPANY (SULENTA-SUBCONTR.)

F

4. HOLE NO. 5 NAME OF DRILLER
TP-1
6. DIRECTION OF HOLE 7. THICKNESS 8.8§ﬁ110 s 5'9.gg;$h -
TS 5 TH - ; s
E-_X_:] VERT[CAL E:] INCL;NEU SEEE%F{,EE:SXLWi H SSR%VEENR 3' INTO ROQK HO'..E 21.51

10. SIZE AND TYPE OF B!T

', DATUM FOR ELEV SHOWN

2. MANUFACTURER'S DESIGNATICN OF DRILL

SEE REMARKS (TBM or MSL} MSL CATERPILLAR D-8-H (46A)

I3, TOTAL NO. OF ¢/ ‘SAMPLES TAKEN |14 TCTAL is.%EEMND 1€, DATE HOLE

‘ i i 2 NO. CORE Started Completed
Disturbed Undisturbed Lo WATER None .E/26/7U %/26/70

I7. ELEV. TOP OF HOLE |18 TOTAL CORE RECOVERY FOR I9. SIGNATURE OF INSPECTOR
Ig6691£7 SO, 7 EDY. BRYLAUSKI

S = % CORE|BOX or REMARKS
ELEV. DEFTH JLEGEND CLHbS!FIbAPON .OF. WRITIER I & ROECOV-SAMF"&..,E {(Drili:ng time, water loss, depth of weath-
(Description) ERY | NO. ering,etc., if significant)
] © I o 12.5' D Blade with
- .{ SAND, loose to medium dense 2. ozer Glads wi

20

40

50

60

70

80

90

oot ol oo o d uobiod o taa bt b

100

FORM NO. WCBA 29

(dune sand), silty, roots,
dry, tan.

SANDSTONE, very hard, weathsred,
highly fractured, highly cement-
ed, calcareous coating in frac-
tures, silty, roots, dry,
to light gray.

tan

SANDSTONE, hard, weakly cement-

\ ed, fine,rust staine, few roots,
thin bedded, occasional uncement-
ed, silty layers 1% inch, dry,
tan. ) N

k)

SANDSTONE, very hard, thin

coal seams at 6 inch spacing,
1/16%" thick, rust steined, 1"
bedding upper to thick bedded
lower, few small 1" coal lenses
and clayey pockets, slight ver-
tical fracturing, dry, gray to
tan,

Single tooth ripper.

1500 cubic yards ex-
cavated in & hours, at
rate of 250 cubic
yards/hour.
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I. PROJECT NO. 12578

PROJECT NAME JIM BRIDGER POWER PLANT
WOODWARD - CLYDE & ASSOCIATES 2. LGCATION (Coodinates or Station)

N 389,521, £ 489,853 ,
DRILLING LOG 9,521, ’ (CENTER. BOTTOM)
h 3. DRILLING AGENCY

MARTIN CONSTRUCTION COMPANY (SULENTA-SUBCGOHTR.
4. HOLE NO. 5. NAME OF DRILLER
TP-2
5. DIRECTION OF HOLE 7. THICKNESS 8. [D)EF’Tr}D- 03 .51 S gg;?h o=
; i ; DEGREES WITH OF OVER- _ ILLE + S
T VERTICAL | £ INCLINED VERTICAL BURDEN 0.5 INTO RQCK ] HOLE 24.0'
B 10. SIZE AND TYPE OF BIT tt. DATUM FOR ELEV. SHOWN 2. MANUFACTURER'S TESIGNATION OF DRILL
SEE REMARKS (TBM or MSL} MSL CATERPILLAR D-8 (46A)
§!3. TOTAL NO. OF SAMPLES TAKEN |!4 TOTAL i85, g:-__\’gth 6. DATE HOLE
Disturbed Undisturbed NO. CORE SROUN Started Completed
’ BOXES WATER None |™'975 /7 1755/%0
i7. ELEV. TOP OF HOLE | i8. TOTAL COBE RECOVERY FOR IS. SIGNATURE OF INSPECTOR
6696.0 RIS, 72 EDW. BRYLAWSKI
. F AT ER % CCRE}|BOX or REMARKS
ELEV. | DEPTH |Lecenp| — CLASS! 'C‘?E'ON OF.M‘;‘ SRS RECOV-SAMPLE(Drilling time, water loss, depth of weath-
Eseript ian ERY { NO. ering,etc., if significant )
= . 12.5' Dozer Blade uwith
3 ] - + rinpoer
SILT, medium dense, sandy, Sl Che TR it
sandstone chips, roots, dry,
tan (SM-ML).
o SANDSTONE, very hard, weathered,
fractured, transported, high
cementation, roots, silt, sli-
ghtly moist to dry, calcareous,
an.
20 ] Excavation time = 12
SANDSTONE, hard, thin bedded, aSil Ny
i weakly cemented, slightly moist, Excavation rates = 173
o S i5wnE S e cubic yards/hour
= o Volume = 2,080 cubic
30 — SANDSTONE, very hard, horizontal yards
-] bedding on l-inch fractures,
- well jointed vertically, mo-
— derately cemented, rust stain
— fractured, dry, tan-gray. G
40 — :
— SANDSTONE, very hard, fine,
3 moderately cemented, horizontal
— fractures, l-inch bedding,
. occasional coal blebs and seams,
- water rust stained fractures,
S0 — dry, gray.
— SANDSTONE, very hard, fine,
7 moderately cemented, massive,
. dry, tan.
60 —
-
70 —
=
0 —
90 —
100 —

FORM NO. WCB A 29
s
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WOODWARD - CLYDE & ASSOCIATES
DRILLING LOG

I. PRCJECT NC
PRGJ

CT NAME JIM BRIDGER POWER PLANT

12578 I

3

LOCAT |ON
N 390,347, £ 490,007 (CENTER BOTTOM)

{Coodinates or Station)

]

. DRILLING AGENCY

MARTIN CONSTRUCTION COMPANY (SULENTA-SUBCONTRY)
4. HOLE NO. 5. NAME OF DRILLER
TP-3
{6 DIRECTION OF HOLE 7. THICKNESS 8. DEPTH S. TOTAL
[ VERTICAL | 3 INCLINED |DEGREES WITH SFROVER- 431 e oxr | OEPTH OF 154,

10. SIZE AND TYPE OF BIT

il. DATUM FOR ELEV. SHOWN

l2. MANUFACTURER'S DESIGNATICN OF DRILL

12.5-FO0T DOZER BLADE (TBM or MSL) CATERPILLAR D-8 (46A)
13. TOTAL NO. OF SAMPLES TAKEN 14 TOTAL iﬁgkgx 5 & DATE HOLE
Disturbed Undisturbed NO.CORE G ND- 1rted ‘ompleted
| BOXES WATER None [3'9752 /g Compl s 70

I7. ELEV. TOP OF HOLE

8. TOTAL CORE RECOVERY FOR
BORING (%)

IS. SIGNATURE OF INSPECTOR

6659.7 GUY F. TABOR AND EDW. BRYLAWSKI
Of oL T ;
LASSH AT o \ AATERIAL S 7o CORE|BOX or REMARKS
ELEV. DEFTH |LEGEND Sk FlC}b!CW .C:.M3 S 1 RECOVHSAMPLE}(Driiting time, water loss, depth of weath-
S ERU e ERY | NC. ering etc, if significant)
g8 0 =k — - G Excavation time = 4 hourg
“ SéND, loose to mecium d?nse, T S S R S
. silty, roots, dry, tan (SM-ML). cubic yards/hour.
Volume = €50 cubic yards
i SILTS, hard, sandy, gypsum, cal-
0 careous, caliche, slightly
porous, few roots, dry, tan
. - (ML-SM) .
- CLAYSTONE, hard, fractured,
n blocky, slightly moist, light
e \RLowo, ¢
=y SANDSTONE, very hard, well ce-
- mented top 2 feet to moderately 2
i - cemented bottom 3 feet; jointed, -
St =T fine, :
40 —
—
50 —
60 —
]
—
-
70 —
80 — '
—
]
-
—

FORM NO. WC 8B A 29
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. PROJECT NO. 12578
FRCJECT NAME JIM BRIDGER POWER PLANT
WOODWARD - CLYDE & ASSOCIATES 2. LOCATICON {Coodinctes or Station)
N 389,710, £ 485,573 (CENTER BOTTOM)
DRILLING LOG o 2,573 | i
. 3. CRILLING AGENCY
MARTIN CONSTRUCTION COMPANY
4. HOLE NO. 5. NAME OF DRILLER
TP-4 NORMAN HEAVYEN
3 DIRECTION OF HOLE 7 THICKNESS 8 DEPTH 9. TOTAL
‘o TICA ‘ = |DEGREES WITH OF OVER- DRILLED DEFPTH OF
1 VERTICAL | T INCLINED |yERTICAL SURDEN 1LY NTO ROck 11! HO. £ 12!
0. SiZE AND TYPE OF BIiT il. DATUM FOR ELEV SHOWN 12. MANUFACTURER'S DESIGNATION OF DRILL
11-#007T BLADE (TBM or MSL) MsSL MICHIGAN 180 Dozer
13. TOTAL NO. CF SAMPLES TAKEN |ig f't:*LL 15 ELEV 16, DATE HOLE
Disturted Undisturbed = - NC. CORE v GRCUNT PRYT: T
_ - = BOXES _—= | WATEN —- 2/t0/10 1S G0
7. ELEV. TOP CF HOLE [I8. TOTAL CORE RECOVERY FOR IS. SIGNATURE OF INSPECTCK
6672,8 BORING (%] EDW. BRYLAWSKI AND GUY F. TABOR, IR.
_ CLASSIFICATION OF Yo COREIRCX or REMARKS
ELEVY. CEPTH {LEGEND (D;scriotioMnA)TER el RECQV--S:’EMFL.EJQD.'EH:'Q time, water loss, depth ¢of weoth-
P ERY NO. ering etc, if significant )
6673 4 © gt
SAND, silty, roots, dry, light
broun (SM).
SANDSTONE, weakly cemented,
~ layered, dips slight, about
_ 5° to northeast, dry, ten to
] gray.
% 20 3 .
et g Volume of excavation = 300%
30 ] cubic yards. Time required
= to excavate = 2 hours with
— Michigan 180 rubber-tired
- loader with l1l-foot pusher
- blade.
40 —]
50 —
=
—
=
—
7C —
50 —=
—
]
50 —
100 —

FORM NO. WCB A 29
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DRILLING LOG

WOODWARD - CLYDE & ASSOCIATES

[
PRCJECT NAME JIM BRIDGER POWER PLANT

NO.

{

12578

J

N 389,615, E 489,493 (CENTER BOTTCM)

. DRILLING AGENCY

MARTIN CONSTRUCTION COMPANY

4. HOLE NO.

. NAME OF DRILLER

TP=5 NORMAN HEAVEN
6. DIRECTION OF HOLE . THICKNESS S.BEPTTéoio oy S.ggg$L o
| DEGREES WITH OF OVES&- iLL i, PTH OF
[ VERTICAL | E—7 INCLINED |YERTICAL BURDEN __ C' INTO_ROCK - HOLE  10.7!
10. SIZE AND TYPE . OF BIT ti. DATUM FOR ELEV. SHOWN 2. MANUFACTURER'S GESIGNATION OF ORILL
11-FOOT BLADE (TBM or MSL) MsL MICHIGAN 180 WHEEL LOADER
i3. TOTAL NO. OF SAMPLES TAKEN |14 TOTAL Is.%ES&ND 6. DATE HOLE
Disturbed Undisturbed NO. CCRE Started Comglgted
== l =5 BCXES WATER 0{77241/70 Or"'fle,/?g
iT. ELEV. TOP OF HOLE [ I8. TCTAL COEE RECOVERY FOR 19. SIGNATURE OF INSPECTOR
6711.3 (Center) BORING (%) EDW. BRYLAWSKI AND GUY F. TABOR, 3R.
AT ES A % CORE}BOX or REMARKS
ELEV. | DEPTH JLEGEND CLASS’F'C"(E'ON .OF,M? ERCE RECOV-JSAMPLE|(Drilling time, water loss, depth of weath-|
el e ERY | NO. ering,etc., if significant )
- O p
1 SANDSTONE, very hard, well ce- -
mented, weathered, some roots,
gilt-filled pockets, slabby,
bedding tilted, dry, light
- tan.
4 10 — £
- SANDSTONE, very hard, fine
- grained to silty, weakly to
— moderately cemented, bedding
> - about 1/2" thick, vertical .
il joints, slightly blockey, thin
- calcareous material along some
- horizontal joints, occasional
- silty sand filled pockets in
o horizontal and vertical direc-
30 = tions, dry, tap.
40 —a
—] Volume = 210 cubic yards.
3 Excavation time with Michigan
_ 180 Wheel type loader = 2
50 — hours, for excavation rate
- of 105 cubic yards/hour.
S0 =
: -
3
=
70 =
80 —
:
—
90 —
-
———
100 — -

aFORM NO. WCB A 25
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I. PROJECT NO. 12578
, PROGJECT NAME 3IM BRIDGER POWER PLANT
WOODWARD - CLYDE & ASSOCIATES 2. LCCATION {Ccodinates or Station) )
N 389,705, E 4R9,43%4 (CENTER BOTTONM
DRILLING LOG e :
. 3. DRILLING AGENCY
MARTIN CONSTRUCTION COMPANY
4. HOLE NO. 5. NAME OF DRILLER
TP-6 NORMAN HEAVEN
5. CIRECTION OF HOLE 7 THICKNESS 8.DEPTHD S TO;{#I_ -
P———— —— mnc1 ine o |DEGREES WITH OF OVER- DRILLE DEPTH OF . _,
T3 VERTICAL | INCLINED VERTICAL SURDEN INTO ROCK MO & 5.5
10. SIZE AND TYPE OF BiT ii. DATUM FOR ELEV. SHOWN 2. MANUFACTURER'S DESIGNATICN UF DRILL
11-F00T BLADE (TBM or MSL; MSL MICHIGAN 180 WHEEL LOADER
13._ TOTAL NC. OF SSEMPLES TAKEN 14 TOTAL 5. EL;'V_ 1€ DATE HOLE
Disturbed Urdisturbed - NC CORE CROUNL Started Compjeted
i BOXES WATER 7/21/70 NV Yk
i7. ELEV. TOP OF HCLE |18 TOTAL COBE RECOVERY FOR 'S SIGNATURE OF INSPECTOR
6708.7 (Center) BORING (%) EDW. BRYLAWSKI AND GUY F. TABOR, JR.
3 Lo AT EB (A < Y COREFROX or REMARKS
ELEV. | DEPTH |LEGEND SLEseliFie v ”f.f"":' ER el s RECOV-SAMPILE|(Driit'ng time, water loss, depth of weath-
(Description) ERY | NO. ering etc, if significant)
1 0 — L
— SANDSTONE, hard, moderately
- cemented, fine, thin beddad :
j —: 1/2", slightly blocky, oc- I Excavation time 1%
- casional thin cocal seams, rust hours.
(0 -] stained, about 6" to 2' apart, Volume = 150 cubic
] dry, gray¥, yards.
-] Rate = 100 cubic
— yards/hour.
20 — .
— -
3 L
S e
- NOTE: *East end of pit 14!
40 — higher than west end
s0 3
_
SOASS]
70 =
E
80 —
-
=
20 ==
—
=
100 —

FORM NO. WCB A 2%
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i. PRCJECT NO. 12578
PROJECT NAME JIM BRIDGER POWER PLAKT
WOODWARD - CLYDE & ASSOCIATES 2. LOCATION {Coodinates or Station)
DRILLING LOG N 389,742, E 489,311 (CENTER BOTTOM)
. 3. DRILLING AGENCY
MARTIN CONSTRUCTION COMPANY
4. HOLE NO. 5. NAME OF DRILLER
TP-7 NORMAN HEAVEN
5. DIRECTION OF HOLE 7 THICKNESS 8. DEPTH 9 TOTAL }
—J VERTICAL | 1 incLIneD |DEGREES WiTH Ra w20t | i D e on i DERTH CERR

i0. SiZE AND TYPE OF BIT

il. DATUM FCR ELEV SHOWN

{2. MANUFACTURER'S DESIGNATICH CF DRILL

3. TCTAL NO. DF SAMPLES TAKEN 14 TOTAL 5. ELEV 16 DATE HOLE
Cisturbed Urdisturbed 5 NC.CCRE GROUND taied o
- ' == BOXES —= WATES == |°%)55/40 COm 5 i1

i7. ELEV. TOP OF HOLE
6651.4 {Center)

8. TOTAL CORE RECOVERY FOR
BORING (%)

9. SIGNATURE OF INSPECTCR
EDU. BRYLAWSKI AND GUY F. TABOR, JR.

S T o
ELEV. | DEPTH |LEGEND Slat (DeON .OT.M’;TER'ALS RECOV-ISAMPLE|{Drilling time, water loss, depth of weath-
Sy hom ERY | NO. ering,etc., if significant )
o]

o

VNURNARERUTRRNY FRTNL ARUUN ENURY SUUUNNNNUL ENUNE FRNUY FUUTY ONUUY ANCRT NUNTI ENARARNURA AUURUNARRU NURANNRY

%3
o

(A

40

50

60

70

B8O

S0

O

FQRM NO. WCB A 29 -

SILT, medium stiff, =sandy,
porous, roots, dry, light broun
(ML-SM) .,

SILT, bhard, sandy, slightly por-
ous, some roots, sandstone frag-
ments at contact with sandstone,
dry, tan (ML).

SANDSTONE, very hard, massive,
moderately cemented, calcaresous,
fine to silt sized grains, cal-
careous material in horizortal
joints, dry, light gray.

Volume = 159 cubic yards.

Michigan 180 wheel type
loader excavation time: 1%
hours for rate of 106 cubic
yards/hour.

L
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WOODWARD - CLYDE & ASSOCIATES
DRILLING LOG

A

I.PROJFCT NO. 12578 I
PRO

ECT NAME JIM BRIDGER POWER PLANT

N

LOCAT
386,736,

tON {Coodinates or Station)
£ 490,660

(CENTER BOTTGM)

3.

DRILLING AGENCY MARTIN CONSTRUCTION COMPANY
(SULENTA CONSTRUCTION COMPANY — SUBCCNTRACTGR)

24. HOLE NO.

5. NAME OF DRILLER
TP-8 NORMAN HEAVEN AND PAUL BUCHANAN
6. DIRECTION OF HOLE 7. THICKNESS 8. BEPLTHED- S. g‘g;?h S
— ST A [ DEGREES WITH OF OVER- ILL

10. SiZE AND TYPE OF BIT

ll. DATUM FOR ELEV. SHOWN

2. MANUFACTURER'S DESiGNATION OF DRILL

SEE REMARKS (TBM or MSL) MSL MICH. 180 WHEEL LOADER & CAT D-8-H
i3. TOTAL NO. OF SAMPLES TAKEN fid4. TOTAL (5. ELEV. LS. DATE HOLE
Disturbed Undisturbed NO. CORE GROUND Started Completed
= - BCXES —— WATER —-= 7/23/70 1/23/70
I7. ELEV. TOP OF HOLE |18. TOTAL COEE RECOVERY FOR 19. SIGNATURE OF INSPECTOR
6673.2 (Center) BORING (%] EDW. BRYLAWSKI
- %> CORE[BOX or REMARKS
ELEV. | DEPTH |LEGEND]  CHASSIFICATION OF MATERIALS RECOV-ISAMPLE](Dr i1ling time, water loss. depth of weath-
(Description) ERY | NO. ering,etc., if significant )
= O — ==
7 N\ SILT, medium stiff, sandy, =
A calcareous, roots, dry, tan
(ML-SM) . i
1 o SANDSTOME, very hard, highly s !
? cemanted, fractursd, bedding
= 3" to 4" thick, jointed paraliel 2
— to bedding, some verticzl joint-
= ing, calcareous costings on
S upper layer, dry, gray. A
— | SANDSTONE, very hardy highly
- cemented, massive, obscure bed- -
— 'ding, occasional silty seams
P {L/8"Et, dry, light gray.
30
_:‘ Contact dips East about 5°,
o) (1) Mich. 180 wheel loader
40 —J with 11-foot dozer blade.
— (2) Cat D-8-H 46A with 14"
— hydraulically operated blade.
~ Reference Stake 61*! from end
50 — :
] of pit.
— Initial volume to 3! depth, 11
a cubic yards. Yated by MicH.
— 180 uwheel TDader in 2 hrs.
60 —
- Rate of Excavation: 55.5
— cubic yardsfhour.
-E Remainder: 684 cubic yards,(z)
= excavated by D-8-H tractor
70 ~— in 5 hours.
= Rate of excavation: 137 cubic
— yards/hour.
—
80 —
=
#
-
90 —
{ -
160 —
FORM NO. WCA A 28
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SANDSTONE, hard, weakly cemented,
fine, very slightly moist, tan.

CLRYSTONE, very hard, fractured
gypeum in fractures, thin
bedded, 1/8" to 1/2" blocky,
indistinct bedding, undulating
strata laced with clay seams,

ETARTNNI ANRRE URUNA AURRUNRUR1 NRURL ARUUN ARNNUAUUNE ARUNY NURRI ARANA URURISRANABURRL

FORM NO. WCBA 29

rust to gray color at about 2"
to 6" intervals throughout, 1"
to 2%" thick, thinner bedding
near surfaces, moist, gray to
black.

i. PROJECT NO. 12578
PRCGJECT NAME JIM BRIDGER POWER PLANT
WOODWARD - CLYDE & ASSOCIATES 2. LOCATICON {Coodinctes or Station)
N 380,41 E M)
DRILLING LOG 0,419, E 491,286 (CENTER BOTTOM)
= 3. DRILLING AGENCY  MARTIN CONSTRUCTICH COMPANY
_(SULENTA CONSTRUCTION COMPANY - SUBCCHTRACTOR)
4. HOLE NO. 5 MAME OF DRILLER
TP-9 BCYD CURTIS
5. DIRECTION CF HOLE 7. THICKNESS 8.D§PTH _9.TOT%L
, ERTIA ; .-~ |DEGREES WITH OF OVER- ORILLED DEPTH OF |
Tx ] VERTICAL | ] INCLINED VERTICAL BURDEN % INTO ROCK 22! HC' & 24!
10. SIZE AND TYPE OF BIT {l. DATUM FOR ELEV SHOWN i2. MANUFACTURER'S DESIGNATICH OF DRILL
14-FO0T 3LADE (TBM or MSL} MSL CATERPILLAR D-8-H Dozer
3. TCTAL NO. OF _SAMPLES TAKEN |14 ToTAL 3. g[__?gv 5 16 DATE HOLE
isturb dis X NO. CORE ROUND - iaTed
{7. ELEV. TOP CF HOLE |18. TOTAL COBE RECOVERY FOR IS. SIGNATURE OF INSPECTCHK
6644 .1(Center) BORING (%] EDW. BRYLAWSKI
D OoF T A % CORE[{BOX or REMARKS
[ rE "AL © S R
ELEV. | DEPTH |LEGEND CLASSIFIC?E!ON :O' :MA)\. o S RECOV-SAMPLE|(Dritiing time, woter loss, depth of weath-
escription ERY | NO. ering,etc., if significant )
4 ¢ - n
i p 4 SILT, medium stiff, calcareous o
i 4\ sandy, roots, porous, dry, light
- broun., ~

Volume: 1,470 cubic yards.

Excavation time: 7 Hours
with a Cat D-8-H 46A with
14 Foot Blade.

Excavatipn Rate: 210 cubic
yards per hour.

Test pit logged at
reference stake.
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Jim Bridger Project

BECHTEL CORPORAT|ON
GEOLOGIC LOG OF DORILL

HOLE

SHEET- ! r:-il';..'
ROLE no,_ '/

C
PROJECT AUCLE FROY EORMZ e 90 CERRIED, o
LOCSTIC! Hine Mile Scction 3 pect_ 3/21/70 :|r,lgg/’k!:_
OvVERBYADEW 2.0 fut i;EPJTH CRILLED THTO RCGY_98.1 TYOTAL ,_.»m U; it,_r_[_g’.__.__
, vebin
ELEV.WATCR TASLESHO!-5" B-4-70 w5, CORE DOXES 5 k0. SLIPLES TAXEL |
COKE RECOVERY ()L 95.%  FEET._93.6 _ MUDEL & DAKE OF ORILL mf_“ |
GROLHD ELEYV.__6641.0 BGLE LOS2E0 BY M. M. Forrest BRILLER, Boyles Bros.
HOTES . LPREs R |
OH MATER TASLE SAEMEINENERL AR CLASIIFICATICH AlD !
LEVELS, WATER RE- |85 1x j:. S EUR- N B B B PHYZICAL CONDITIOM i
T CHARACTER OF wm S|SB B |28 & | @ ;
L, Ee. il el (N R T T |
R ! OVERBURDLN 0.0'-2.0" |
100% water return 0 - Weathered shale and sand.
throughout hole. 1 1 '
4 > CLAY SHALE :
3 . 2.0-45. 1" !
9 81 5 Weathered, soft, dark qray to
- 4631.0{ 107 olive, contains gypsum, heavy.
- - 1.3'-36.2". ;
s L . .3 32 ;
"" =] !
Drilled with : . i
loloss mud. _:100 20_: ;
4100 . |
-‘1 -
d ] !
_E]OO 30_‘: ;
4 9 1
{100 y :
- - !
] " |
4100 ] !
4 . |
—100 40 |
) 4 :
4100 g :
d100 i |
 pe 50 SILTY SHALE t
T L G b =" |
:100 N Dark qray to black, massiv
“ noderately hard. HNo gypsu
Ti00 " below L7.7'.
: v 0.2' lime at 63.3'.
i - 60—
< L
4100 ]
E 4
e a .
Lo )
4100 y |
1-——” 70 -« !

Hole Size NX wireline

HOLE K.
Mile

1] Ts.l‘.'..f:_..;_ S

K=77
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Jim Bridger Project

PRONECT

, HovesS PRESEURE TESTE2 v
WOWATER TABLE . re W s =

LOLE K4,

L0 P

»
bd kg =
e T O fan ) we 2 £E 8 = = = ©r . .
LEVELS, VATER Rée- Ellatlidslu®]l & | 2 CLACSIFICATICH .
U . o . l -
TEOL, CHAREETER OF Il i |2+ - = JN ey gid [ Cw.Jln.;J
ERILLING, EVC., o el - R [
- - _""""‘""[ - p——
1 100 o
) y ¢ ?F\IlD?TONF |
No water table -:f o 'i‘d/ “100. edi o
readings taken. 2 100 . e !um aray, P.u.n,m tO.LOUI:,f-
To be taken later j - grained, ccmenting variable,
SUPVEY Crew - g0... hard to moderateiy hard, sc
? ) 100 R soft spots. Harder teiow 75
-

90—,

Water table at 70 .
39.5 feet 4-4-70 .
88 E

6540.9 ]

‘5

o
I
|
|

BOTTOM OF HOLE 100.1 fecet
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BECHTEL CORPORAT |ON sueeT— ! or. 2
T e GEOLOGIC LOG OF DRILL HOLE , ROLE 0. /27
n20450 1M Bridger Project AUCLE FROM HODIZ. - DEARILG. .
Lﬂ“\T!" Nine Mile Scction 3 BEGT_3/26/70  _ CCUMLETED 300
OVERLURDEL. 2.0 TTHEPTH GRILLED NiTO auCK__9n.2! L TOTAL UL OF ol il
ELEV.UATER '.’.:': 6613. /' i- h=70 9, CORE SO%ES.. 5 . BO. SAPLES TAREL L L
COZE RECOYERY (%) 9Ll FRET.S0.3L. MWGREL & VARE OF DK!LL_“ﬁfgﬁ,_"__*_ﬂwq,n_m_*w
JRGUND EL:?L_“EEE_ L"“, CRLE LGALED BY M. M. Forrest__ DapLLER_ boyles Bros
o | Tezesamar tesvs |
cH t-;TEﬂ R b, 11 e . S ; = <) CLATSIFICATION XD
LE YELS, .;.-' i‘ER RE= Bl B |05 fu=] = o - PRYSICAL CONDITICH
TERE ﬁ ROTER CF e B S RS 2% o ~ ey
DT, Fc. lE G e ] [
Lost about 50% 4 0 o OVERBURBEN 0.0'-2.0' Sand
water return at 4 p
2] feet, thicker . CLAY SHALE
mud used below 87 - 2.0'-17.0°
35.8 feet resultedd ] Olive, soft, weathered, much
in 90% water re- —J | 4653.7 10—: gypsum, iron stained.
turn for rest of - N
hole. - 22 ]
5 |
<4 92 J SILTY Si qHALE
7 ¢ o T7.07-21.0"
- Dark gray to olive, weathuore
j N flecks of iron stain, wmuch
- 100 l gypsum.
Drilied with 1 80 3 SANDSTONE
loloss mud. g ] 21.0"-101.2
= 30— Medium gray to bluc-gray,
- 8 medium to coarse grainad.
p 61 ] Moderately hard to hard wit!
= ; -1 soft areas. Harder below
4 ] 47 fect.
4 100 e
- -
e 40—
1 100 b
1 96 y
:
7 100 )
o &
4 =
- -
1 100 j
Y b0
o 4
7 100 ]
-;‘ . -‘
] 96 ;
4 19 RS
ireli MOLE 60, 0
Hole Size HE wureline Wine AT
1 I (O ———
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BECHTEL CORPORAT|ON SEEL r-".m_ —‘
GEOLOGIC LOG OF DRILL HOL £ e T

1 { vy R L ) 9 0 [N "

0 e dim Bridger Project o ARELE FAAUHCRT o meng, O PR, s e
Los. ,Tu.t_,____..‘i’_u:‘_l.il;_..L..E,E.'.f._“__,-z_._. . N i"u:‘..__...,ﬂ ’_ DI A
G ER R pri K. 0= L wailtll EILLED g Z'GC':__,_,___;’_'L,J o TNEAL LR GiF
T < R R 3 v N ~ N8 [ U
e vATER Taoks 6610.3" M-h-70 wa, CCRE BIRES A, TS .
N Ja's szl [

COAE RECOVERY (£} 125 . F-:':f.._d_‘i:.m.. FaUEL & BAE OF PANL wee i
B, relg U ot . e e
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TR g e I
CORE LOG
JOB_NO. [ NAME M BRIDGER POWER PLANT | HOLE NO. pH-JB-3 | PaGE 4 oOF 3
ROCK TYPE 8 |#DEGREE OF |® SHAPE OF | FRACTURE FILLING |m ALTERATION | ALTERATION
DEPTH CORE GRAIN SIZE FRACTURING FRACTURE |& and THICKNESS TYPE # DEGREE COMMENTS
INTERVAL [RECOVERM . ediun] Fine | RS M [H v S/z] °A  [ct[n]cala] oTtHer [c[a]e] otHer [N]sLim[H]T
_ S 0-10 GYP
40.0/45.0] 90 [Cleysiope_ X | 48 “1/84 X X
] S =10 YP
45.0/50.0] 65 |Claystope X | 45 1781 X X
Claystone AR
50.0/55.0] 100 ot S v el £ Il 60 X X
: i ] 4 inches Limest
55.0/60.0] 90 |Claystope | |, | | s | 0-10 X @ 59.5 iy
60.0/65.0| 100 |Cleystone 4, s | 0-10 X X
0-10& ith layers of
65.0/70.0| 100 |=laystone 1 ix s | 30 S11tstohe=t insstansll
s - - . J ; :
70.0/75.0| 100 |Claystone X o L ligibld |x X b 18
i Uoss o
75.0/78,2| 100 |Sandstone [ |y s | 0-10 Cemen laystone to_75.5
78.2/80,0] o |handstope 4 | 1 1l l\o s T c oo ad-dodecccadadadodadod
- , JLost wa'rer circulatel
80 .0/ 85l gp o |RDsTane X g jidaee - . et AR s @ 83.0'
Weakl
85.0/90.0] 10 |Sandstope 1 | |y s | 0-10 W : eﬁnczmg:%ntgd or
90.0/95.0] 15 |>andstone ¥ s | 0-10 /1 | T RETOP SEnE
: | 1"
'[ ! - -
- j— ] — 4
e
o I I
I I = Al st LS
7 ol =4 :
L EGEND .

* RARE = FRAGMENTS |-2' LONG GEE'GC‘{_';T”“ NON = 0-5%
SLIGHTLY = FRAGMENTS 6"-1' LONG ® S = SMOOTH A i = nemaTiTE ||MC=CHLORITIZED fI” SLIGHTLY = 5-20%
MODERATE = FRAGMENTS 2-6" LONG . 1= IRREGULAR CA's CALCITE' A= ARGILLIZED || MODERATE=20-50%
HIGHLY = FRAGMENTS AVERAGE 2" LONG °A= ANGLE TO CORE Q = QUARTZ B=BIOTIZED HIGHLY = 50-95%
VERY HIGHLY =FRAGMENTS ARE GRAVELLY (1/4-1/2" DIA) || TOTALLY = 95-100%
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CORE LOG
JOB NO. | NAME  JIM BRIDGER POWER PLANT | HOLE NO. DH-JB- 4 | PaGE L oF 1 _
ROCK TYPE & |[»DEGREE OF |®@ SHAPE OF FRACTURE FILLING |g ALTERATION | ALTERATION ‘
DEPTH CORE GRAIN SIZE | FRACTURING | FRACTURE |A and THICKNESS TYPE & DEGREE COMMENTS
INTERVAL |RECOVE = 3 °
oarseMedium| Fine [ R[sL{M|H |vH[S/1| ©°A fci|H|ca]a| otHER |c|a[B]| otHEr [N[sLiM[H]T
S i 5 5
40,0/45, 4p |-E1qvatang X 11 0-30 FERN T
Claystone S 0-10 GYP !
1 45,.0/50 80 I B X 1460 * L/8" X
Claystone 0-10 GYP
: 99 I I XX S . 70+ /8" X X
. [ 0-10
oo 1 ystone X | 4 30 C¥%17e | Ix
. . < \J A
-Claystone :
60.0/65 60 I [ x X S| Q= b X X
Claystone 0-10
65.0/70. 100 T i X 1 X X
Claystone 6—i8 /|
70.0/75, 100 I [ X X S|1& 30 s X
Claystone
75.0/80. 95 1 [ X X S| 0=10 X X
Claystone
. |.80.0/83.9 100 I T b s | 0=10 Lo X
‘ ' Uoss off
83/085.0] 0a|—>2795T0e |y s|0-10 ement | *
Sandstone
_ﬁiLQLQQ*?_ 85 v e ML B S| 0-10 " X
90.0/95.4  10}>2qdstone X $10-10 "
sto
95.0/99.4 100 [-2249519ne s | 0-10 " X Weakly Cemented
—'F_I_- et -
i e / - :
| | .
s 1 1
- 2
L'E GE ND
' GYP=Gypsum-=
* RARE = FRAGMENTS [-2' LONG e inin NON = 0-5%
SLIGHTLY = FRAGMENTS 6"-1' LONG ® S : SMOOTH A n = HEmaTiTe |/WC= CHLORITIZED ||* SLIGHTLY = 5-20%
MODERATE = FRAGMENTS 2-6" LONG 1= IRREGULAR A gt A= ARGILLIZED MODERATE =20-50%
HIGHLY = FRAGMENTS AVERAGE 2" LONG °A: ANGLE TO CORE Q % QUARTZ B:= BIOTIZED HIGHLY = 50-95%
VERY HIGHLY =FRAGMENT.S ARE GRAVELLY (l/4-1/2" DIA) " TOTALLY =95-100%
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CORE LOG
JOB NO. | NAME ) |M BRIDGER POWER PLANT | HoLE No. DH-JB=6 | pace 4 oF =
ROCK TYPE & |»DEGREE OF |® SHAPE OF FRACTURE FILLING [gALTERATION [ ALTERATION
DEPTH CORE GRAIN SIZE | FRACTURING | FRACTURE |A and THICKNESS TYPE & DEGREE COMMENTS
INTERVAL |RECOVE ey 3 o
CoarseMedium| Fine | R [SL| M [H [vH[S/1 A CL{H|[cA|Q| OTHER |c|A[B| OTHER [N |SL{mM|[H [T ‘
Claystone GYP
20.0/26.9 75 — X 1 {0-30 1/8" 8
Claystone 5 GYP ;
26.0/31.q 70 ARALLI X L] Al /8" K o
Claystone ' GYP . ‘
31.0/36 80 I | X 1 10=30 1L/16" X —
. t i GYP
36,0781 ', gs-Eloystons 1l | | | 0-20 716" K X «
: S/ 1o0-10 GYP
41.0/46.0 70 Cialvsfolng 1l & '|m+ L/16" }x il e 2
S 0-10 GYP 3
46.0/51.q4 95 pLigvstons X |- /1 & 70+ /16" _;
* -
51.0/56.0 5 |-Elays T>1-4-4-4-4do bk T o/R/E-L—~<==--- A - 4
= P E0
56.0/61.9 70 |F“lgystone s | 2718 PYE 178"
GYP 1
61.5/66. 20 [Llqvatong X S |0-10 /16"
Claystone GYP
66.0/68.0- 100 [ [ x X S | o=ih /16" v X
0-10= GY L
68.0/73.9 100 [Claystqng 1 Iy S |2 45 716" K
Claystone v l
—3.0/78.4— 95 ! L e X s} o-10 A ; ¥
. -
78.0/83.q 100 [Feiq¥stone - s [ 2748 -
83.0/88.q 100 F A V- s 10-10 T i
Lpss of
88.0/93. L00 —S“ﬁﬁi"r"ﬂ__,_ X S 10-10 . Cement
Sandstone
93.0/98. 50 | B ) X S .1 Ol " "
T T - -
' e e -
L. k. G E N O
% RARE = FRAGMENTS [-2' LONG - GIPT%YKSU"" @ NON = 0-5%
SLIGHTLY = FRAGMENTS 6"-1' LONG _ ® S : SMOOTH A nEmaTiTe |Mc=cHiorimize ||V sLiGHTLY = 5-20%
MODERATE = FRAGMENTS 2-6" LONG 1= IRREGULAR cA N EAGITE A= ARGILLIZED MODERATE =20-50%
HIGHLY = FRAGMENTS AVERAGE 2" LONG : : °A: ANGLE TO CORE Q = QUARTZ B=BIOTIZED HIGHLY = 50-95%
VERY HIGHLY =FRAGMENT.S ARE GRAVELLY (1/4-1/2" DIA) TOTALLY =95-100%



e o »
TItRe S L I e gt
CORE LOG
JOB NO. | NAME  JIM BRIDGER POWER PLANT | HoLe NO. DH-JB-7 | page _L_ oF _I
ROCK TYPE 8 |=DEGREE OF [@ SHAPE. OF FRACTURE FILLING |mALTERATION ALTERATION
DEPTH -| CORE GRAIN SIZE | FRACTURING | FRACTURE |& and THICKNESS TYPE # DEGREE COMMENTS
INTERVAL  [RECOVERY " Mediun] Fine | R|SLM[H [VH[S/1] A [ci[n]caJa] oTHER |c[A|B] OTHER |N|SLIM|H|T
‘Clafgigpg ‘ GYP
20.0/25 85 X : x[x] 1] 0-10 L/8"] IXx XX No waxed sample _ }
Claystone S : GYP : '
25,0730, 95 ;’ XX /I - 0-10 1/8" X XX " : = :
30.0/35.0] 100 elaystopes NREARST CYPi178"| |x X R, "
35,0/40.0] o5 pelaystopes CIxIx| %] o-10 CYPi78"| |x X | X nom " L.
{ + GY
40.0/45.0] 100 FHiA¥Stopey x| | %] 0-10 X X | X
GY
45.0/50.0] a5 Pelyetopes X S| 0-10 X 3" clay layer
Claystone e
50,0/55.0 L5 I % X S| 0-10 X X No waxed sample
55.0/60.0] 100 pelaystope, |xix s| 0-10 X X
i
. Claystone ‘
60:0/65.0] 80 T % X| X s| 0-10 _ 3 R \_
£ C = b 3" Sandsto
£5.0/70.01 100 ‘C‘Lafﬁ‘t“fm—'x X % 2 1\8 X X layuiﬁ?_
70.0/75.0] 75 peleystopas x| x 1] 2-48 X X _
75.0/80.0] 100 pelaystopesyix s| 0-10 X X
RO .0/85.0 Q5 Claystopa 1 .| x sl 0-10 X X Sandstone @ 83'
- Sandstone
85.0/90 100 | | s -+ St 0-10 dit
Sl 1
o I
e I 1 B (2 .
i | I aapatiie
L. E. .G E.N.LD
% RARE = FRAGMENTS 1-2' LONG GY';EG_YCP%{M ' NON = 0-5%
SLIGHTLY = FRAGMENTS 6"-1' LONG ® S = SMOOTH A e H‘EMAT”E B C: CHLORITIZED || SLIGHTLY = 5-20%|
MODERATE = FRAGMENTS 2-6" LONG . I = IRREGULAR CA = CALCITE A= ARGILLIZED MODERATE =20-50% |
HIGHLY = FRAGMENTS AVERAGE 2" LONG > °A: ANGLE TO CORE Q = QUARTZ B=BIOTIZED HIGHLY = 50-95% |
VERY HIGHLY =FRAGMENT.S ARE GRAVELLY (1/4-1/2" DIA) . TOTALLY = 95-100%




i - B on A - - g Y AT N I WP Mg F e w‘-w
c el

T RTE B e ) 2
CORE LOG
JOB_NO. [ NAME  JIM BRIDGER POWER PLANT | HOLE NO. pH-JB-8 | Pace 1 ofF _1
ROCK TYPE 8 |#=DEGREE OF |® SHAPE OF FRACTURE FILLING |m ALTERATION | ALTERATION
F DEPTH - | CORE GRAIN SIZE FRACTURING | FRACTURE |A and THICKNESS TYPE § DEGREE COMMENTS
INTERVAL [RECOVERYL: arseMedium| Fine |R[sLUM[H]vH[S/1] °A  Jci[n]ca]a| oTHER [c|a|B| OTHER [N |SL{M|H T
Claystone GYP
25.0/30.d 25 Loyetone 1L ALl o 1/8" X
30.0/35.q so [claystone X b8z ioas CYe178v K | .3
35.0/40.q 4o [claystone oo | | s 0-10 CYE 1 /an
40.0/45.d4 90 Izla stone | X 5/ 0-10 CYe 1716 *
y ; layste
45.0/50.d 70 P~ sl 0-10 i
Claystone J&
50,0/55.0 80 | =X S| 0-10
- KClaystone GYP L, 1/16" G
55.0/60.0 100 o e /ilo-s 716" L1587 Cypsun o
60.0/65.00 55 X X gl 0=5 Ligible L K Lost part of core |
Claystone > .
65',0[70,4 100 3 T N 4 $10-5 K !
G.0/75. 0 | g PHAYALANR o $/0-10 : k
75.0/80.09 100 [H2YETone 7 5/0-10 k
180.0/ Bﬁ.Qr 55 IaVISTQnIe 2 s né-.l.ﬂ__./ o o
C 1 5
85.0/90.0 100 IavF onf - /ﬂ 0-20 " X Transition zone gr
90.0/95.0] 95 | 3 510-5 o k 3ieng romentativnny
Sandsto !
95,0/.100,p0 95 X X Si0-5 Weakly cement
1 I
" I I
| T I i ——e
LoE:G E-N.D =
% RARE = FRAGMENTS 1-2' LONG GYz:fﬁj‘:m | NON = 0-5%
SLIGHTLY = FRAGMENTS 6"-1' LONG ® S = SMOOTH A i = MEMATITE |IC=CHLORITIZED [I” SLIGHTLY = 5-20% :
MODERATE = FRAGMENTS 2-6" LONG _ 1= IRREGULAR CA = CALCITE A= ARGILLIZED MODERATE =20-50% |
" HIGHLY = FRAGMENTS AVERAGE 2" LONG °A:z ANGLE TO CORE Q = QUARTZ B=BIOTIZED HIGHLY = 50-95%
VERY HIGHLY =FRAGMENT,S ARE GRAVELLY (1/4-1/2" DIA) TOTALLY = 95-100

O ATT —— oy ’ B | 2 - | Tt
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T A B L€ I
CORE LOG
J0B NO. | NAME JIM BRIDGER POWER PLANT [woLe no. DH-JB-13 | PacE 1 oF _i
oerTH | cone | “GRAIN size | FRACTURING | © FRACTURE |& and TickNESS. 1™ Tyre . |o DEGREE connchr il
INTERVAL  RECOVERYL .. oediun] Fine | R|SL]M]H VA 5/1] °A |cL[n|cala] oTHER |c|a]e| otrer [N]sLm]n]T n
33.0/39.d g0 |aystione o e 1B PYe 128" X
39,0/44.9 100 |Cl3YSTone s b8 1% XV Y8 t k
ClTaysTone - b o
44.5/49.9 100 T > S Ls & 9 1/8" L
49.5/54.5 100 |oleystone S |0-10
54.5/59.9 100 | Claystone S |o-10 Y s
59.5/64.9 100 Cleystons s lo-10 N i PR t
4.5/69.5 100 Foropstone s lo-10 = Some—sc :
69.5/74.5 100 X S _10-10 ¥ L " "
74.5/79.5 100 polaystone s 10-10 *
79.5/84.5 g5 [ropystope s |0-20 . <
84.5/89.5] 25 |C1a¥stong 4 bibce lel's |o-10 4 ) 3" sandstone
89:5/91.0[ o pLlaystong 4 A _:Z o ik ) = it sk i e i D o o s
91.0/91.5 gg pieystone ; s |0-10 e
95.0/100.9 100 C'ysrn/sJ;*XL I S _10-10 y/ g None X
00.0/103.5 |oo [FYSTRlsity s |0-10 n
03.5/105.p 100 |22005To0e T il 4
— 1 1 =AY
i I I

L EGEND

#* RARE : FRAGMENTS [-2' LONG
SLIGHTLY = FRAGMENTS 6"-1' LONG
MODERATE = FRAGMENTS 2-6" LONG
HIGHLY = FRAGMENTS AVERAGE 2" LONG

® S = SMOOTH
I = IRREGULAR
°A: ANGLE TO CORE

GYP=Gypsum .,
A CL = CLAY
H = HEMATITE
CA = CALCITE
Q = QUARTZ

B C:=CHLORITIZED
A= ARGILLIZED

B=BIOTIZED

NON = 0-59%
SLIGHTLY = 5-20%
MODERATE =20-50%
HIGHLY = 50-95%,
TOTALLY =95-100%

VERY HIGHLY =FRAGMENT.S ARE GRAVELLY (I1/4-1/2" DIA)
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T RLUBVEE : .
CORE LOG .
JOB_NO. [ NAME _j|M BRIDGER POWER PLANT | HOLE NO. DH-JB-15 | pace _i ‘o=
ROCK TYPE B | DEGREE OF [® SHAPE OF | FRACTURE FILLING |m ALTERATION | ALTERATION
DEPTH Lcons GRAIN SIZE | FRACTURING | FRACTURE and THICKNESS TYPE @ DEGREE COMMENTS
INTERVAL [RECOVERYL: arseMedium] Fine | R[SLUM[H [vH[S/] °A  Jci[H[ca[a| oTHER |c|A|B| OTHER |N|[SLIM|H|T ;
|5-0/20.0 0 _C_LLP-IQ-P.BX—: —Jh—--— gy Rp— -—q—L O S L R R e L ol Rl B Gants Bt
Claystone 3 GYP
20.0/25.8] 60 1% xIx| 11 An i78" | |x X
£ ¢ GYP
25.8/30.5| 65 poreystopeg— Ll AL 178" |x X
sg.s/3s. 7] g5 piBystapecs 4 | Iy 1| 0-10 CYPT7av] Ix X
35.7/40 8| 100 Peteystopes X 1l 0= Y 7an ] Ix X
Claystone GYP
40.8/44.8] 85 v X s| 0-10 1/8" ] Ix X T ;
Claystone GYP ' pmpTe broke apar
4,8/49,3| 65 pa-ofite X s| 0-10 1/8"] ix X 153_5_&2{_22 1 a#%
49, 3/54.8] 100 FEIYEtOPes s a22'%0 SYPTzanl |Ix X
54.8/60.0| 100 |loystone. ATy 8 AAd X 5 X -
, £ 5
60.0/65.5| 100 pCeloystope | |y | 8510 a A X
65.5/70.5] 100 [SHeystepes—x s| 0-10 X X
70.5/176.0| 100 ElRystapec 1, S| 0-10 X X .
76,0/81.5| |00 [olaystope, 1y s| 0-10 X X s ches of SR
81.5/86.5| 100 [Claystopes | | s| 0-10 _n None . st
C T ome softfer clay
86.5/91.5 100 |ioystone |y s| 0-10 X % layers!
91.5/96.5| 100 i s| 0-10 ¢ _None|X
Sandstone
96.5/100.p 100 g X s| 0= . n_ Ix sk 2
. T
L EMGLE N-D
* RARE = FRAGMENTS 1-2' LONG G‘;P"_GCYPASU"" NON = 0-5% |
SLIGHTLY : FRAGMENTS 6"-1' LONG ® S : SMOOTH A EMATITE |/MC=CHLORITIZED ||” SLIGHTLY = 5-20 %}
MODERATE = FRAGMENTS 2-6" LONG : IRREGULAR CA & CALCITE A= ARGILLIZED || "MODERATE =20-50%
HIGHLY = FRAGMENTS AVERAGE 2" LONG %A= ANGLE TO CORE b ard o B=BIOTIZED HIGHLY = 50-95%
VERY HIGHLY =FRAGMENT.S ARE GRAVELLY (1/4-1/2" DIA) TOTALLY =95-100%




hACt &t b » i B pa s i AL A e o ng e e - A 113 R it S sl gl i e g el R W
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CORE LOG
JOB NO. | NaME  JIM BRIDGER POWER PLANT | HOoLE NO. DH-JB-18 | race _i _ or coiunl
ROCK TYPE & |»DEGREE OF [@ SHAPE OF | FRACTURE FILLING |m ALTERATION | ALTERATION |
DEPTH CORE GRAIN SIZE | FRACTURING | FRACTURE |& and THICKNESS TYPE #§ DEGREE COMMENTS ¥
INTERVAL  [RECOVERYL: arseMedium] Fine |R[sUUM[H Ve[ S/1] °A  Jci[H]ca]a] otHEr [c|a]e] other [N[siim[n |7
Claystone 1/8%
32.5/35.0{ 80 [ X X S{0-10 X )

t - .
35.5/38,5| 9o poieystope, X s|o-10 | SY7an | Ix X _
38.5/41.0| sgo [Claystope. | |y s | 0-10 X x| | soft L
l41.0/46.5 30 _C_Ln.}cs.tn.?.ax ﬁxl qT! 0-10 X X
46.5/55.0] eo peloystopa. X s | 0-90 CYB7gn X ¥ Few vertical fra

! Claystone: GY
.0/63.0 LS 1 I x X sl 0-10 /8" X X .
.0/68.0 90 'm"‘\” apas—Ix S| 0=10 X
68.0/73.0| 100 Elaystone, 1y s | 0-10 " X X
Wi Loss |of
> n3.0/13.5] 100 Jh"HEUIHFL"_ FIE I H d '¢af%6'-~-i—---x Uncemented
3.5/77.01 100 - di J; i e LY S| 0=10 . X S+reng—Ceme
77.0/78.0| 100 PO x| s | 0-10 i " X = 3
Sandstone
78.0/83,0] 100 XK XX S| 0-10 ] " 4
. Very. slightly.
s
lB3.0/85.0| 100 [20¢sioges 5 B " o I
] : Sandstone |
100 | A i S 1 0= A " X
Sandstone 0=~
8,0/93.0] 100 o i A X S| Al "-
Sandstone 0-10 .
2}.0/98.0 100 PpEey X S [few 80 9 X
g_a_uuu_o_l_.j;mo 2angdstone X s |f g ¥ " .
I Sandst
1p1.0/103.¢ 100 P20 Ix MONE e § " fx Strong Cementation

L. E Gt N D -
* RARE = FRAGMENTS [-2' LONG ; %Iﬁ;?}gf:? NON = 0-59%
SLIGHTLY = FRAGMENTS 6"-1' LONG ® S = SMOOTH H < HEMATITE B C: CHLORITIZED || SLIGHTLY=5-20%]
MODERATE = FRAGMENTS 2-6" LONG ) I = IRREGULAR Gh + CALCIE A= ARGILLIZED MODERATE =20-50%
HIGHLY = FRAGMENTS AVERAGE 2" LONG . %= ANGLE TO CORE Qv QUARTZ B=BIOTIZED HIGHLY = 50-95%
VERY HIGHLY =FRAGMENT.S ARE GRAVELLY (1/4-1/2" DIA.) TOTALLY =95-100%




VERY HIGHLY =FRAGMENT.S ARE GRAVELLY (I1/4-1/2" DIA)

g ik ol - et (R 3 X
CORE LOG
JOB NO. | Name JIM BRIDGER POWER PLANT | HoLe no. DH-JB-19 | pace _L_ oF
ROCK TYPE & |»DEGREE OF |e SHAPE OF FRACTURE FILLING @ ALTERATION ALTERATION
DEPTH CORE | GRAIN SIZE | FRACTURING | FRACTURE and THICKNESS TYPE & DEGREE COMMENTS
IN TERVAL hscevs . 'b‘ m{ . 5 °
oarsefMedi Fine |R|SLIM|H VHE 7T A CL|H|CA{Q OTHER C|l{A|B| OTHER |N|SLIM|H|T
Claystone / 0-10 GYP
30.0/35.0] 25 =13 X| X 1| 30% /8"] |x xIx]
0-10 ! GYP -
ss o/a0.0 8o pElaystone, | 1y|x S| 40+ ' /8" X X | X]
= GYP
R0. 074500 » eo pol2ystone, X X sLozég 78"| | x _“glx ,
: | 0= GYP '
45.0/50.0] 100 p=reystope, 1 Ix x si°769 /8" |x X
ol 0= GYP
50.0/55.0] 100 poraystone, 4 |y« s 851904 78"] |x X
t GYP
55.0/60.0] 100 foroystone,d x| x s|0-10° i/8"] |x X
60.0/65.0] 100 fClaystone, 1 |y giigd & CYk716"| |x X
) + - '
65.0/70.0] 100 FErRretore x| x /118748 bortgivle] (x| | |x R
70.0/75.0] 100 <! ne |y|x 5]0-10 & , | x X -
75.0/80.0| 100 |Claystope Jyix s|0-10 ) X X 2
75.0/ - L - I : s sandstone at
l80.0/85.0] 70 20RO x| x 5,0-10 . X .
o LTS Jnds I | 1 WO R
1 = ol . o
T . i
v e
iy o il o | _
L L]
= 1 1 i M 5
1 I Al
LEGEND ‘

# RARE : FRAGMENTS [-2' LONG szf%\mﬁ‘?’"' NON = 0-5%
SLIGHTLY = FRAGMENTS 6"-1' LONG ® S = SMOOTH A i = HEMATITE ||®C= CHLORITIZED ||” SLIGHTLY = 5-20%
MODERATE = FRAGMENTS 2-6" LONG 1= IRREGULAR CA = CALCITE A= ARGILLIZED MODERATE =20-50%

" HIGHLY = FRAGMENTS AVERAGE 2" LONG %A=z ANGLE TO CORE Q = QUARTZ B=BIOTIZED HIGHLY = 50-95% |

TOTALLY=95-100% |

T
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| | = o

g R PR . o el I
CORE LOG
JOB_NO. [ NAME J IM_BRIDGER POWER PLANT [ HoLe No. DH-JB-22 [ Pace L or 2
ROCK TYPE 8 |=DEGREE OF |e@ SHAPE OF FRACTURE FILLING |[m ALTERATION ALTERATION
DEPTH CORE GRAIN SIZE FRACTURING FRACTURE |& and THICKNESS TYPE & DEGREE COMMENTS

INTERVAL [RECOVE \ - 5 - :

Couru}“duq Fine | R|SL|M|H |VH]>/1 A CLIH|CA|Q OTHER C|A|B| OTHER [N |SLIM|H |T

L Transition zone CS

5.0/10. 5 T T '*"'““"L 0 REY P i il el <1 dh Sosieiaiaied 1=1=171"1"1z e5 ¢¢

Claystone \ GYP _ Non : "
10,0/16.0 40 y I X X e waxe for

1 X
‘ EYP
16.0/20.0] 50 —9L1¥§19Eﬁx— «| 1A lo & 30 6" | Ix
20.0/25.0] 20 pelaystepe, t | | |y 1l ALl (1S 7 e | Ixd | X
X

" "

Claystone S/ | 0= GYP " -
5.0/30.0] 70 P 010%% xwx 1122348 ~1/8" X et Y.
30.0/3%.0 o prmpez=z==ci-t-t-1-1-0 0| RE $/0/Y/B/R Yourmq-poq-g--m-m I EN

Claystone 0-10 GY
35.0/40.0] 95 1 T1x X s|& 35-4 /8" | |x
40.0/45.0] 100 pElaysiones x| X sl 50+ 78" | [x X

3/ -10 GYP

45.0/50.01 100 PFaystepec Ix|x || s0% /8" |x X

Clayst

0.0/55.0] 100 e o i X s 0-10 giblel" |x X
0-10

55.0/60.0] 90 pEteystepe Ix s 12862 X X

Clayst
60.0/65.0] 100 F1T°% |x s lo-10 X X

Claystone
65.0/70.0] 100 ¢ S s B2 s lo-10 e T X i el 8

0-10 & ;

70.0/75.0| 100 pelaystoperdy | s 7702 o X X

Claystone c _ Lens 3" limesfone or
15.0/80.0 10 i [ % X, 8-l DatO " X X siltstone at 79% ]

0.0/85.0l 100 pelaystope - Iy 9( 0-10 X

Clst-Siltst 0-&0 |[Harder silfsfone-
] .0/90.0 95 1 LoX X S 9 X X !]m_f_on_a_ a 90!
90,0/95.0] 95 PHIFIZSPdsY x s lo-10 il X

'"F-GE N-D
% RARE = FRAGMENTS [-2' LONG

GYP=Gypsum" NON = 0-5%

" . A Y
SLIGHTLY = FRAGMENTS 6"-1' LONG ® S = SMOOTH FJA ﬁL :EMZTlfs B C: CHLORITIZED || SLIGHTLY = 5 - 20 %
MODERATE = FRAGMENTS 2-6" LONG . 1= IRREGULAR CACEAETLE A=z ARGILLIZED MODERATE = 20-50 %
HIGHLY = FRAGMENTS AVERAGE 2" LONG %A= ANGLE TO CORE =i el B=BIOTIZED HIGHLY = 50-95%

VERY HIGHLY :FRAGMENT,S ARE GRAVELLY (1/4-1/2" DIA) : _ || ToTALLY=95-100%



- al
' . a7

Lol Rk . s o I : ’
k.
CORE LOG ‘il
JOB NO. | Name  JIM BRIDGER POWER PLANT | HOLE NO.DH-JB-22 | PaGE 2 oF
ROCK TYPE 8 |=DEGREE OF [@ SHAPE OF FRACTURE FILLING |g ALTERATION ALTERATION -
DEPTH CORE GRAIN SIZE | FRACTURING | FRACTURE and THICKNESS TYPE § DEGREE COMMENTS
B A ROV CoarseMedium| Fine |R|sL|m[H [vH]S/1| ©°A CL{H|cAle| OTHER |c|A|B| OTHER |N|SL{M|H|T .
Sandstone 5/ Medium Grained
95,0['00_-9 100 | P [ % | 10=-10 N X 1" 5
e .
¥
I ] !
+
I ] '
T I J
{
I I
" |
I T ‘
g I I '
" | | | -
NP I I . : i i
: ]
1ER | 1 ol
I I ;
-3 I I i
/
I I : ol
I I /
- I
T I .
- ‘[ “I -
L E.GE N:D
# RARE = FRAGMENTS I|-2' LONG A CL = CLAY | NON = 0-5% :
SLIGHTLY = FRAGMENTS 6"-1' LONG ® S = SMOOTH A n = HEMATITE ||WC= CHLORITIZED ||” SLIGHTLY = 5-20%
MODERATE = FRAGMENTS. 2-6" LONG I = IRREGULAR CA = CALCITE A= ARGILLIZED MODERATE =20-50%
HIGHLY = FRAGMENTS AVERAGE 2" LONG °Az ANGLE TO CORE Q = QUARTZ B=BIOTIZED HIGHLY = 50-95%
VERY HIGHLY =FRAGMENT.S ARE GRAVELLY (1/4 -1/2" DIA) P b . " TOTALLY =95-100%

-

g




TR g A

CORE LOG |
JOB NO. . L NAME gy BRIDGER POWER PLANT Lk | HoLe nO. DH-JB- 23 i PacE _L_ OF
B I . Rock TYPE &.[«DEGREE COF |@ SHAPE OF FRACTURE FILLING |@ ALTERATION ALTERATION | .
- DEPTH CORE GRAIN SIZE | FRACTURING FRACTURE | and THICKNESS TYPE |4 DEGREE COMMENTS N
INTERVAL IRECOVERYL:  seleawm] Fine | R IsL|m[H [vH 5/1[ CL[HTCALQI otHER |c|a]e] oTHER rl'u H_I _____
i e foy ] TA N /TG\@]/ ' INone waxed for tes
§0.0/15.0p 30 — = l_‘! e ;.XJZ1 W .~0__|_0_ +_/_/(_ IR Xy ,__,X_tx_,.__‘, s o 2R i
| ; GYP ' '
£ stone | R \ / . 4 |
[ 15.0/20.Q ,.m*ﬂ__“ﬁ’_‘i 1 .1 jcihel. b ourn” /_,_,_,( /_B/Lx_,,x_, v Ty _*ﬂx x_,_k_ - i =Sy 48
™ GYP- ! [None waxed for tes
20.0/25. 100 i ﬂ e LS & 2 ]. 0-10 | i ‘r L/_bg.__.x_‘__,_ 4 SEIY- 1 RIS :
Claystone | P ;o | | Clay layer at 24'
»25--0/—10~——-—4—Q——Jy;:[:5- X X1 _L0=10 ¥N. g/ g :r/ Xooae XX —+—None waxed for test:
|30.0/35.9 100 [-“13¥STINR Xx| 1.0-10 ),93‘””;3;1 X | I TSV el L W
ClgIgs‘ron ! s/  GYR-— | | ,
| 35.0/40.4 70 { e L I l. 0=40 A= B N e _
¢ tone. 1 S/ 0-10 /eYp— “ | 13" limestone layer
rJO..Q/‘lﬁ_..qf* 100} ?[ % b % ¢ ; . & -860 ¥ A==~ Try/ X 54—+ lat hﬂ i AL W
_.QLTsLs_tcina B 5/ 0-10 | |
4607508 95 1 ‘X ¢x x r 4L & all ;Nq-gl Ig% 3 Yt 2
Claystone ‘ 0-1 =2 h o
sy 079658 100 T Tl wixl L) s VAN g o T S .x‘_P,;HLQ lm°S'f°"9__!9vor
Cla s?one Lol | |
PS.O/GI_.C 100 l“Y it (57 N BELY X Ix | S. 0=10 g Xi T L ST AT et -
d v gt — T g S 0-10 : ; e | " e cemen
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JOB NO. | NaME IM_BRIDGER POWER PLANT. [ HOLE NO. py-JR-24 | pace _L_ oF U
ROCK TYPE 8 |#DEGREE OF |® SHAPE OF FRACTURE FILLING |m ALTERATION ALTERATION i
DEPTH CORE | GRAIN SIZE | FRACTURING | FRACTURE and THICKNESS TYPE & DEGREE COMMENTS
INTERVAL  RECQVER oarseMedium] Fine | R[sL MW [v[S/1] °A  |ci[w]ca[o| other [c[ae] other [N[sL m[H]T
Claystone ' GYP |
0.0/35. 80 o S X | Al l 124" ] X X
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‘ ! GYP
ji0/86u0] 45 /jEloysicne X |X S | 0-10 78" | |x X
| T P
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VERY HIGHLY =FRAGMENT.S ARE GRAVELLY (1/4-1/2" DIA) TOTALLY =95-100%
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VERY HIGHLY =FRAGMENT.S ARE GRAVELLY (1/4-1/2" DIA) TOTALLY = 95-100%
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JOB NO. INAME JIM BRIDGER POWER PLANT ]HOLE NO. DH=-JB=27 J PAGE _2__ OF .2 Wi
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CORE LOG i
J0B NO. [ NaAME  JIM BRIDGER POWER PLANT | HOLE NO. DH-JB-28 | PAcE _L_ oF _2 =
ROCK TYPE & |#=DEGREE OF |®@ SHAPE OF FRACTURE FILLING [g ALTERATION ALTERATION :
DEPTH CORE GRAIN SIZE | FRACTURING | FRACTURE and THICKNESS TYPE & DEGREE 0
INTERVAL |RECQVE : ! bl
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Llayatang 1X : 0-10 / /B san] (x| | B 90 . o ¢
Claystone ‘ 5 0-10 GYP i rey St g
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Claxﬁ+one ' S/ ' 0-10 GYP
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HIGHLY = FRAGMENTS AVERAGE 2" LONG °Az ANGLE TO CORE Q = QUARTZ B=BIOTIZED HIGHLY = 50-95%
VERY HIGHLY =FRAGMENT.S ARE GRAVELLY (1/4-1/2" DIA) TOTALLY =95-100%
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JOB_NO. Lk | NAME _y|M BRIDGER POWER PLANT : | HOLE NO. DH-JB-28 | PAGE 2 oF
ROCK TYPE 8 [#DEGREE OF | @ SHAPE OF FRACTURE FILLING |[g ALTERATION ALTERATION
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JOB_NO. | NAME _ J|M BRIDGER POWER PLANT | HOLE NO. pH-yp-35 | PacE _L oF _I__
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DEPTH CORE GRAIN SIZE | FRACTURING | 'FRACTURE and THICKNESS TYPE # DEGREE COMMENTS
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0.0/65.0 100 [ ] | 'X $,0-10 1./8" X X
Claystone 1 |
B5.0/70.0] ogof—g¥erghe | . S, 0-10 X
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CORE LOG ;
JOB NO. | NaME  JIM BRIDGER POWER PLANT | HOoLE NO. DH-JB-39 | race L oF U8
ROCK TYPE & |»DEGREE OF |@ SHAPE OF FRACTURE FILLING |[gALTERATION [ ALTERATION
DEPTH CORE GRAIN SIZE | FRACTURING | FRACTURE and THICKNESS TYPE @ DEGREE COMMENTS
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| Sandst
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LEGEND LIG=Lignlte
% RARE = FRAGMENTS 1-2' LONG GY(':D Sypgum - @§NON = 0-5% :
SLIGHTLY = FRAGMENTS 6"-1' LONG ® S = SMOOTH HL - HEMATITE ||MC=CHLORITIZED (I* SLIGHTLY=5-20%
MODERATE = FRAGMENTS 2-6" LONG I = IRREGULAR R A A= ARGILLIZED MODERATE =20-50%
HIGHLY = FRAGMENTS AVERAGE 2" LONG °A: ANGLE TO CORE o ='°UARTZ B=BIOTIZED HIGHLY = 50-95 %
VERY HIGHLY =FRAGMENTS ARE GRAVELLY (I/4-1/2" DIA) TOTALLY = 95-100%
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J0B NO. [ NAME _ J|M BRIDGER POWER PLANT | HOLE NO. DH JB-4 [Pace _L_oF L |
ROCK TYPE B |»DEGREE OF @ SHAPE OF FRACTURE FILLING [g ALTERATION ALTERATION
DEPTH CORE GRAIN SIZE FRACTURING FRACTURE and THICKNESS TYPE & DEGREE COMMENTS
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JOB NO. | NAME  JIM BRIDGER POWER PLANT | HoLe NOo. DH-JB-41 | race L . or 10
ROCK TYPE & [#DEGREE OF |[@ SHAPE OF FRACTURE FILLING |g ALTERATION ALTERATION
DEPTH | CORE GRAIN SIZE | FRACTURING FRACTURE and THICKNESS TYPE & DEGREE COMMENTS
INTERVAL ~|RECOV : :
O lcoarsemesiun] Fine [R]sU MW [ve[S/:[ °A  [cL]n]ca[a] otver [c[a[e[ other [N[st m[n [T
Sandstone Lgss of
| 15.0/25.9 850 T x 1 X_[X S | 0= = I
Sardstone 0-10 | Partial | | Thin coal seams
25.0/35. 95 X 1 X S & 20 Lgss of X 1/16" a 0! :
LLJ
I I g ‘
| | 1
3 | L o !
I I L
| il |
I .- ol b
i :
I I - v
. I I 4 Lh_
Ak WAL o Ao - i R el of
[ I (| — et 2
R 3 regise b ol -
g 1§
| i
Ll [ 1 r _}_ i
A T | / &’ i i
i i
BRIV =5 I ‘ M) A o i =
W ——
his B I : —_— / -— ’r 4 —
&5  — //_7 i R
: I I ' -
B ELGYE NS
% RARE = FRAGMENTS 1-2' LONG Y NON = 0-5%
SLIGHTLY = FRAGMENTS 6"-1' LONG ® S = SMOOTH A M = HEMATITE |/WC=CHLORITIZED |I* SLIGHTLY = 5-20%
MODERATE = FRAGMENTS 2-6" LONG I = IRREGULAR CA = CALCITE Az ARGILLIZED MODERATE =20-50%
HIGHLY = FRAGMENTS AVERAGE 2" LONG °A= ANGLE TO CORE 0 = QUARTZ B=BIOTIZED HIGHLY = 50-95%,
VERY HIGHLY =FRAGMENT.S ARE GRAVELLY (I/4-1/2" DIA) TOTALLY =95-100%
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CORE LOG ;'
JOB NO. | NAME  JIM BRIDGER POWER PLANT ' | HoLE NO. DH-JB-42 | pace L oF
ROCK TYPE 8 |»DEGREE OF |@ SHAPE OF FRACTURE FILLING |[g ALTERATION | ALTERATION -
DEPTH CORE GRAIN SIZE FRACTURING | FRACTURE and THICKNESS TYPE § DEGREE COMMENTS i
INTERVAL |RECOVE e 3 °
g coarseMedium Fine | R [SL|M|H [VH|S/1 A CL|H|cA|Q| OTHER |C|A|B| OTHER |N|[SL|M|H [T
Sandstone i Uoss of i
aonid 20 ¢ 7 X I X XIX{ S ALl X ement
: Sandstone 0-10 LIG . |
200 65 T X TN X S [ & 20 /32 } B Thin Lignit
andstone 0-10 LIG

0.0/40.0] 35 2219579 | «x s | & 20 32" I X

) . ! A : Little Lignite and

0.0/50.0] 70 1 ix S l[o-io " '

I 5
5
L I |
I I i :
o ] * L - g
e e L e X Ll
£ AR S | ¢
LY —1 % 1 &
| / -
o | I H : . i S 185 n
e T
| / S g .
o | | il _
. aid ' / / : 5
|
I 1 I = B NS /I A = Mgt 8 S— ;B
/ |
A I I SRS % . : - e Lad
I I : ;
LEGEND _

* RARE = FRAGMENTS [-2' LONG U&--Lc':g?r‘ te NON = 0-5%
SLIGHTLY = FRAGMENTS 6"-1' LONG ® S = SMOOTH, A i = HEMATITE ||WC= CHLORITIZED || SLIGHTLY = 5-20%
MODERATE = FRAGMENTS 2-6" LONG = IRREGULAR CA = CALCITE A= ARGILLIZED MODERAT®=20-50%|
HIGHLY = FRAGMENTS AVERAGE 2" LONG °A: ANGLE TQ CORE o * OUARTZ B=BIOTIZED HIGHLY = 50-95%

TOTALLY = 9?-|oo%_.7_ '

VERY HIGHLY =FRAGMENT.S ARE GRAVELLY (1/4-1/2" DIA)

T}




TABLE I
CORE LOG Y

JOB NO. | NAME  JIM BRIDGER POWER PLANT | HOLE NO. DH-JB-43 | Pace 1 __ oF
ROCK TYPE & |[#DEGREE OF |[@ SHAPE OF FRACTURE FILLING |g ALTERATION ALTERATION
DEPTH CORE GRAIN SIZE FRACTURING FRACTURE |4 and THICKNESS TYPE . |# DEGREE
INTERVAL [RECO — 4 COMMENTS
!E Icomeheaimi[ Fine | R [sL|M[H vH|[S/1| ©°A CL|H|CA|Q| OTHER |C|A[B| OTHER [N|[SL|{M[H|T 3
Sandstone . LUoss of Few Lignite layers
) 1.0/20.0 45 X_TX NQT | APALICABLE egtigiblel | Cement] | 1/8"¢ .
Sandstone ' i | ‘ ore claye | {gh
100 iegrone 10 |ITdTALLY / N b( gl:e-) cémxn\{eé Bel_
Sandstone | ! T ew thin moderatel:
100 s p,-n:'p E ANDSTONE X oM cemented layers. y
| i l imy at 48' very ha
g5 | > T BT L e S  0-10 it ossils at+ 49!
T [ 7 sl
\_'._J_ |
| 113 i »
i :
I T i .
I I 1 Ll- | e
N 2, | I oot B0 o E t M ek e i
Lol I il | s )
|
- e R S I I | ol h
| P
e i i 1 } = ==t et
[ ‘
ey , / |
| 1
I} |
S CE e T [ 1 . /_ o
|
E I I - S5 S = 4= - } ok
/} 7"‘
ity s I BRGNS,
I I
Bl
S " ENCTE SN D
# RARE = FRAGMENTS [-2' LONG e i LA NON = 0.5%
SLIGHTLY = FRAGMENTS 6"-1" LONG ® S = SMOOTH A M - HEMATITE || WC=CHLORITIZED [I” SLIGHTLY=5-20%
MODERATE = FRAGMENTS 2-6" LONG 1= IRREGULAR Bhor B CTE A= ARGILLIZED MODERATE =20-50%
HIGHLY = FRAGMENTS AVERAGE 2" LONG °A= ANGLE TO CORE O = QUARTZ B=BIOTIZED HIGHLY = 50-95%
VERY HIGHLY =FRAGMENT.S ARE GRAVELLY (1/4-1/2" DIA) - TOTALLY = 95-100%
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CORE LOG
JOB NO. | NAME  JIM BRIDGER POWER PLANT | HoLE NO. DH-JB-44 | pace 1 of I
ROCK TYPE 8 |=DEGREE OF |®@ SHAPE OF FRACTURE FILLING |mALTERATION | ALTERATION
DEPTH CORE GRAIN SIZE | FRACTURING | FRACTURE and THICKNESS TYPE & DEGREE COMMENTS
INTERVAL IRECEM coarseMediun] Fine |R[sL[M[H[vi{S/1] °A [cL[w]cala] otwer |c|a|e] otrer [N]sm[n [T
bsa Sandstone e ! L?ss o;‘_ .
10.0/20.0} 25 T NOT |[APPLICABLE g q | lemen
W Sandstone ' . ‘ / ; Trace of LCignite
[20.0/30.0 35 T X1 X | |TO [HIGHLY - | 2 X| |and Siltstone
et . | 1 v
30.0/40.0] 100f—>2P95TON2 | ALTERED $ANDSTONE | X " AW B
Sandstone ! : | d | -9
40.0/50.0 50 = s A STL 0-10 X b X
byst/Siltst/$andst | S Many fosslils to 58!
50.0/60.0 §5pY , I X /4 0-10 2 et X " X|X| |Limy very hard 58-5
lso.0s68.0] 100}22pd8Tone X s| 0-10 |/ x| | » x| |Becoming Clayey
: Sandstone L)
‘,QB.O/?0.0 90 I ) A S| 0-10 oK XX
SyJ O~ : Claystone layers
70.0/80.0 gyf-=apdatone x x| x|37¢{ £A%, ;.3 Lt X | X igjil_i‘__w_lgami
Sandstone -S/ 0-10 ! % 4
80.0/90.0 90 T I X & Al | i o EX Fadt i X
Sandstone | ‘ //4(,/;7 - |
90,0/100. 95 1T T X S| 0-10 e, Linp X n | X Some coal lenses
|
Dy S I =1 1 | iy
: i
e . i) | 2 A i
s e [ I l i I //—j = Wias ==k = =
B | A S T
i I 10 - ;B 4 il % Ll ﬁk
=1 ] = ! A i
| | |
il 5 Bty k| o s 7 % s __7 ) I:
s [ I I et B e B
]
1 I il
L ELGLE N-D
# RARE = FRAGMENTS [-2' LONG B . NON = 0-5%
SLIGHTLY = FRAGMENTS 6"-1' LONG ® S : SMOOTH A Emirire lmc:chiorimizeo ||V sLicHTLY = 5-209%
MODERATE = FRAGMENTS 2-6" LONG I = IRREGULAR CA = CALCITE A= ARGILLIZED MODERATE =20-50%
HIGHLY = FRAGMENTS AVERAGE 2" LONG °A: ANGLE TO CORE g B:BIOTIZED HIGHLY = 50-95%
VERY HIGHLY FRAGMENT.S ARE GRAVELLY (I/4-1/2" DIA) -~ TOTALLY =95-100%
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T N BT IEE 3
CORE LOG
| JoB_NO. | NAME _JIM BRIDGER POWER PLANT | HoLe No.  DH-JB-52 | Pace _1_ or _L_|
ROCK TYPE & |=DEGREE OF |[@ SHAPE OF FRACTURE FILLING [gALTERATION ALTERATION
OEPTH LaCORE GRAIN SIZE | FRACTURING | FRACTURE and THICKNESS TYPE & PEGREE COMMENTS
INTERVAL [REC P = 5 °
°§E oarseMedium| Fine [ R [sL[m[H[vH[S/1 A CLI|HICA|Q| OTHER |C|A|B| OTHER [N([SL[M|H|T
S 0-10 Uoss of S l'rsm"one-Clays‘tone;
—Lﬂ-rﬂllﬁ.(.__m_—s'a_ltdiﬂn_i— X_1x /) & 20 1 e iblel iE)( Cementi 4 X X l;; : re=crayst f
15.0/20. go =2q95tqne X_|x gl ol b ' X " ] [221G: “imy SEneuES
Sandstone .
20.0/25.0 70 | e !X ) AO—:% X - X T
! , . 0= | , pped core-recove
25.0/30.q  soYendgt/Claysd | S/1 & 20 X " 08P hany “Possiis an
' / L4 S, 0-10 GYP
B U i
30.0/35 40 lm"'siT o X /1| & 30 = L/A" -4 ol T :
Glayst/Sands1 ossll|_|ayer bottom:
35.0/40,( 90 YI 1 X S ![0-10 | Hglibl X i X | Ef 3%.5' i n
40,0/45.4Q -0- [F==9===9===7 Hqrq=4=4=4=-4 0O S T 4/ 0/R/ E,- e uckacies bt e by it s s ey e O recovery |
ﬂgng% [Clax 1 ‘ : GYP ' laystone at 49-50'
| 45.0/50 100 X X S 1 0=10 <~ 1./a% X s E i dlz_aifiﬁ, ,
Eandsf/Cla s
50.0/55.9 100 s X $ | 0-10 Megltgiblg X | | "- X S
Sandstone . A Few thin Claystone
| 55.0/60.4 95 o X Ix S | 0-10 gl n I layers_ i
i e |
I 1 | | A G pellf =
I | 3
. e L1 1 I L% A 2. '
g | | |
e I I 3 S s 'Ir*L .1._ e L8
[ i L / / [ | 1 ' -
I I : H : il el
| | F7 ] ‘T
i A A _ -
l
i - » - 7r *7gl~ ‘ 07y
e | 1 g IR 1 L
Al | I ' .
ENEYGHE 'NYD )

* RARE : FRAGMENTS [-2' LONG GYCP=PgPA5YUN ' NON = 0-5%
SLIGHTLY = FRAGMENTS 6"-1' LONG ® S : SMOOTH A H" I HiE-MATITE B C: CHLORITIZED || SLIGHTLY = 5-20%
MODERATE = FRAGMENTS 2-6" LONG L= IRREGULAR CA;CALCITE A= ARGILLIZED MODERATE =20-50%
HIGHLY = FRAGMENTS AVERAGE 2" LONG °A: ANGLE TQ_CORE 8 ' DUARTZ B= BIOTIZED HIGHLY = 50-95%
VERY HIGHLY =FRAGMENTS ARE GRAVELLY (I/4-1/2"DIA) || TOTALLY =95-100%
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TR BT I )
CORE LOG
JOB NO. [ NaME JIM BRIDGER POWER PLANT | HoLE NO. NM-70-4 | race .| or 2u
ROCK TYPE & |=DEGREE OF | @ SHAPE OF FRACTURE FILLING |m ALTERATION | ALTERATION [’
DEPTH CORE GRAIN SIZE | FRACTURING | FRACTURE |A and THICKNESS TYPE & DEGREE COMMENTS
INTERVAL |RECOVE . -7
1 oarseMedium| Fine | R [SL{M[H [vH|S/1 A CL|H|caA|a| OTHER |C|A|B| OTHER |N|SL|M|H [T
Claystone - GYP
S 0/1 .20 106 I T 4 XIxX] 1 g a?l rac
y - Claystone S 0-10 GYP Clay seams at 12,5"
11.2/16.3] 100fF—T—71%x x| |71 & 20 racd |X x| [1/2"s :
Claystoneé : GYP
6.3-21.3 100 I X Xy 1] Al rac X X
Y Claystone i GYP
1.3/26,3 100 I T X S]10-10 g X X
; t
6.3/31.3] oof-clgystong X s | 0-10 Y178 | Ix X
. S -1 P
51.3/36.2] 100} 1o¥stone X /1| & 20 Yl 78" | Ix X
Claystone GYP i
36.2/38.2 100 e L R XX S| 0-10 *—1/8" X X ‘
Cl t 0- P B
38,2/741.2] g0kt x| | s|%4° C¥8178 | Ix X
1
B1.2/45, 90 h?lﬁl?.ng__ X S| 0=10 GYP__[ nihv Q8 X (I':'I‘ay seahs i
. Clayst . :
5.2/49.2] 100 | R X s 0-10 X178 | Ix |
Claystone S/ 0-10 !
9.2/54 100 3 [ x X IL_All gibld [X X ix i "
Claystone Sandstone layer at -
4,3/64,3] 100 S Ty X s|o0-10 - X X 63'+, Limy 3 J:
. 0-10,
4.3/69.2| 100 Stpystone | Ix|x s| 90 X Xe | i
Cl - ~| [Fossils at 73'# '
9.2/74.3] 100 ?VSTT"?} X S Oﬁ})o’ s X X Limy 72-35¢% ]
Clayst/Siltsy S = k
ha.3/79.4] oo Iy /) %540 ' X X
Sandstone ' : 0-10 Bsd’ 8
79.4/84.5] 100 <1 X sl am f Rame Ix
Sandstone
4.5/90.1 100 x 1 X X S10-10 N " X B &
_ t 3
0.1/95.11  gol-S2pdgtone xIx| 1 sl o-10 i s ’ Cga) seams, thin
LEEWS ENTD
% RARE : FRAGMENTS [-2' LONG GYP=Gypsum™ § NON = 0-5%
SLIGHTLY = FRAGMENTS 6"-1' LONG ® S = SMOOTH B ﬁ ;ﬁ;::nn B C:= CHLORITIZED SLIGHTLY = 5- 20 %
MODERATE = FRAGMENTS 2-6" LONG . 1= IRREGULAR CA = CALCITE A= ARGILLIZED MODERATE =20-50%
HIGHLY = FRAGMENTS AVERAGE 2" LONG - °A= ANGLE T@- CORE Q = QUARTZ B=BIOTIZED HIGHLY = 50-95%
VERY HIGHLY =FRAGMENT.S ARE GRAVELLY (I/4-1/2" DIA) || TOTALLY = 95-100%
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T AL B HeaE 1 ] ;
k i
CORE LOG |
JOB NO. [ NaME  JIM BRIDGER POWER PLANT [ HoLE No. NM-70-4 | PacE 2 oF 2
ROCK TYPE 8 [=DEGREE OF |® SHAPE OF FRACTURE FILLING [g ALTERATION ALTERATION ; i
DEPTH CORE GRAIN SIZE FRACTURING | FRACTURE |& and THICKNESS TYPE & DEGREE
INTERVAL [RECOVE COMMENSS
oarseMedium| Fine |R|sL/M[H|vH[S/1| °A |cL|H|cala| oTHER |c|a|8| oTHER [N][sL[M[H][T
. PErtial
Sandstgone Coal seams, thin
$5.1/100.1} 90 5 X g I n-18 N LREs.2t] |y 1/8"+ g
i [ T
o I i
 o— :
| |
I I
I )| .
I I
1 i 2
Rl | I o
I |
I )
T I
I I et
I T 3 £,
i o
ey 1 1 |
1 1 — = —
1 1 il =i
LB -GiE N D
# RARE = FRAGMENTS [-2' LONG L B E AN ] NON = 0-5%
SLIGHTLY = FRAGMENTS 6"-1' LONG . ® S = SMOOTH A H = HEMATITE ||C=CHLORITIZED ||” SLIGHTLY = 5§-20%
MODERATE = FRAGMENTS 2-6" LONG _ I = IRREGULAR A v CALEITE A= ARGILLIZED MODERATE =20-50%
HIGHLY = FRAGMENTS AVERAGE 2" LONG %A= ANGLE IO CORE @ = QUARTZ B=BIOTIZED HIGHLY = 50-95%
VERY HIGHLY :FRAGMENT.S ARE GRAVELLY (I/4-1/2" DIA) TOTALLY = 95-100%




T W T I
CORE LOG
JOB_NO. | NAME _ J 1M BRIDGER POWER PLANT | HOLE NO. NM-70-5 | pace _L_ oF
ROCK TYPE 8 |=DEGREE OF |® SHAPE OF FRACTURE FILLING |m ALTERATION | ALTERATION
DEPTH CORE GRAIN SIZE FRACTURING FRACTURE |&~ and THICKNESS TYPE & DEGREE COMMENTS
INTERVAL [RECOVE = 3 -
g [coarseMedium{ Fine |R[SL M [H|vH[S/1] °a  Jci|[H]cala| oTHeEr |[c[a]e[ otHer [N[si[m[n]T
: Claystone S GYP Highly fractured
5.0/10, .87 — Xl X /1 0-10 Vi L X 0%%
10.6/15. g2 L lavsdonn xlxl Pril 2719, CYR7an X
. - GYP ;
15.6/20 9p pLlaystgng X s | 2°48 8" X
i 0-10 GYP : o |layers of t
20.6/25.4 100 |=andgtaone | % s | & 45 78" X - ”sm}’, of h
. ; I". Gypsum In
T I Claystone at 21'%
S|l igh i
25.6/30. ao joagdetaoos s | n-18 e LiREE 10%s X
Sandstone )
0.6/35.8 61 o | S Q-10 " X
Sandstone S/ 0-10 Lpbss of
35.8/40. 100 ) I ST | A 1] & all Cemenitattion X| X
Sandstone S 0-1
40.5/45.4 100 - Lo} & ald -1 X
Sandstone b 0-10 _ Totally altered
45.3/50. 96 i G i 1l & al . | ;rﬂa X| X| 45,4-48"'+
Sandstone
| 50,6/55.4 100 -1 X S 0-10 Lpss o :
S 0-10 & Coal seams, fhin
55.6/60.4 100 [—=>afqdgione X /1] & ail " 59-60.8"
Sandstone ‘ S{l Ighfr loss Loss Cementation,
1 60.8/65. 100 ER ] S 0-10 of| C m92+ I X 60.8-61.5'+
- ar N
65.4/70.d 96 F>20957ne X s | 2748 o LEss éi x| I.
- Sdndst/Siltst S - Hial) to Limy blebs, possib
70.6/75.4 108 X I X /1 g 58 Gl Iggggraf X| X| X| fossils. '
Lt
15.6/80.9 100 PAUSiqes X SLL 0-10 - X Limy blebs, fossi
d S Occasional Limy bl
0.5/85.4 yoo—2308Tq0e A A /1} 0-10 | : X Fosslls,80.5-A1.514f
Sandstone | §light los .
85.6/90.8 96 T S 0-10 3 ofl CJement Thin claystone |lay
LYE -GUE N D
* RARE = FRAGMENTS [-2' LONG GYF‘*GZESUN NON = 0-5%
SLIGHTLY = FRAGMENTS 6"-1' LONG ® S : SMOOTH H = HEMATITE ||MC=CHLORITIZED || SLIGHTLY = 5-20%
MODERATE = FRAGMENTS 2-6" LONG 1= IRREGULAR €A + CALCITE A= ARGILLIZED || MODERATE=20-50%
HIGHLY = FRAGMENTS AVERAGE 2" LONG °A: ANGLE. TO CORE i inplch B=BIOTIZED HIGHLY = 50-95%
VERY HIGHLY =FRAGMENT.S ARE GRAVELLY (1/4~1/2" DIA) . . TOTALLY =95-100% |




Ty A7 BWELE -
CORE LOG
JOB NO. | NAME  JIM BRIDGER POWER PLANT | HOLE NO. NM-70-5 PAGE 2 OF
- ROCK TYPE 8 |#DEGREE OF |[®@ SHAPE OF FRACTURE FILLING [m@ ALTERATION | ALTERATION
DEPTH CORE GRAIN SIZE FRACTURING FRACTURE |A and THICKNESS TYPE ® DEGREE M
INTERVAL [RECOVE bl
4 oarseMedium| Fine | R|SL{M|H |vH[S/1| ©°A CL|H|cA|Q| OTHER |C|A|B| OTHER [N|SL|M|H|T
9 gg oandatope (1] & 50 NegtTgibl Cgmenf x| |93-94'+
Sandstone 5 0-10 ._Lops of
5.9/104, - wii e e @ XIX[ /1] & all Cemenhtatioh x| x
I I o
|
| | 0
I T
I I
o] I}
P I | 4
T I - ;
e i 3
e I I
I T
i T I H
I I e
|
4 I
I 1 ST
1 - | by : ¥
L'E'GEND |
#* RARE : FRAGMENTS [-2' LONG Oy z NON = 0-5%
SLIGHTLY = FRAGMENTS 6"-1' LONG ® S = SMOOTH , A H = HEMATITE |/MC= CHLORITIZED || SLIGHTLY = 5-20%
MODERATE = FRAGMENTS 2-6" LONG _ 1= IRREGULAR CA = CALCITE A= ARGILLIZED MODERATE =20 -50%
HIGHLY = FRAGMENTS AVERAGE 2" LONG °Az= ANGLE TO CORE o s BaianTY B=BIOTIZED HIGHLY = 50-95%
VERY HAGHLY =FRAGMENT.S ARE GRAVELLY (1/4-1/2" DIA) - TOTALLY = 95-100%
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CORE LOG L
JOB NO. | Name  JIM BRIDGER POWER PLANT | woLE NO. NM-70-6 [ pace ! oF 2
ROCK TYPE 8 |#DEGREE OF |®@ SHAPE OF FRACTURE FILLING |m ALTERATION | ALTERATION .
DEPTH | _ CORE GRAIN SIZE | FRACTURING | FRACTURE |A and THICKNESS ° TYPE # DEGREE COMMENTS
s ECOZE CoarseMedium| Fine | R|sL{M[H|vH[S/z| ©°A  |cL[H[cAj@| OTHER |C|A|B[ OTHER |N[SLIM|H|T
Claystone S/ GYP '
5,0/10. 94 | 4 X Il 0-10 1 /8" X X
Sandstone S/ 3_58 GYP Ldss of
$0.3/15.5) 98 E X X X ! 1/8" | [Camgntatiqn X X
. P : ,
15.5/20.5]_ 96 |=2995t9ne 1 | | s | 0-10 AT " X 3
' ' Y
bo.ss25.5] o6 |229d5teng 1 | Ix s | 0-10 nédd |° " X /
-Sandstone _ y
5.5/30,5 98 s < X S.1.0= I v X
f
0. 5/3%. 59 98 idi %n%_‘ X S10-10 & X
Sandst 0-10 1
35.5/40.5] 100 S [x |x st & 20 " X Trace lignite |
Sandstone S/ 0-10 =3
Ko.5/45.5 Q2 I % X% X E ﬁ + 1] ] X
d Sandstone S
45.5/50.6] 94 = 1= Ixix|- ["/1 o-10 : X . X Ix Siltstone 45.5-46.
S
bo.6/55.7] a0 2agd4steoe X 71 0-10 " Ix ;
Sandstone
55.7/60.8 70 W, DA XX S| 0-10 " X Few fosslls {}
Sandstone S/ Trace of lignite
18 B 0=10 " X and fossils
Sandstone S, | r |
| Y [ x T X X /1l 0-10 " X . i
5.9/70.8] oo |—>2pdgtong x!x| |°71 o-10 IS " X |x " " "
S
70.8/75.8| 90 —2P95t9ne— x{x| 1°/1 0-10 " X " " 5
Sandstone : 1
- .|25.8/80.9] 94 e r. XX S| 0-10 A " X 1% i " -
Sandstone
.9/85.9] 86 x T X ) 4 S| 0-10 ; P - X > s s
85,9150.9 90 Sa:lzds*r?ne x |x- s | o-10 ok b - x |x Trace of lignite
LaESBeE N D
» RARE : FRAGMENTS [-2' LONG GYP=Gypsum™ NON = 0-5%
SLIGHTLY = FRAGMENTS 6"-1' LONG ® S : SMOOTH A L CEwATITE ||Mc=criorimizeo |7 SLIGHTLY = 5-20%
MODERATE = FRAGMENTS 2-6" LONG _ L= IRREGULAR CA = CALCITE A= ARGILLIZED MODERATE =20-50%
HIGHLY = FRAGMENTS AVERAGE 2" LONG °A: ANGLE TO CORE & » GUARTZ B=BIOTIZED HIGHLY = 50-95%
VERY HIGHLY =FRAGMENT.S ARE GRAVELLY (1/4-1/2" DIA) || .| . TOTALLY = 95-100%
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CORE LOG
JOB NO, INAME JIM BRIDGER POWER PLANT [HOLE NO. NM-70-6 PAGE 2 __ OF
ROCK TYPE & |[#DEGREE OF [@ SHAPE OF FRACTURE FILLING |g ALTERATION ALTERATION
DEPTH CORE GRAIN SIZE FRACTURING FRACTURE and THICKNESS TYPE # DEGREE
INTERVAL [RECOVE COMMENZES
q CoarseMedium| Fine | R [SL/M[H [vH[S/1[ A CL|H[CA|Q| OTHER |C|A|B| OTHER |N|SL|{M[H [T
i Sandstone S, |0-10 Uoss of ac ignite
90.9/95.9 100 X X X /1| & 20 ib gﬁgnfaﬂo and Slavsmlone
3 S ' [frace of lignite
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