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Introduction

The Buckeye Wash project consists of 5 Arizona State Prospecting Permits,
covering some 3060 acres in Cochise County, Arizona; The Buckeye Wash
property is approximately 40 miles southeast of Safford, Arizona, and is
located in the immediate vicinity of UCC's Bowie zeolite operation.

The potential host for uranium mineralization is the fluvial deposits of
the Pliocene-Pleistocene Gi]a.Group.

The Buékeye Wash prospecting permits were acquired'ih January, 1977,4:

3

following initial exploration efforts.

Geologic Setting

The Buckeye Wash property is located within the San Simon Valley,
which is an element of the Basin and Range Province of southern Arizona
and is part of a northwest.structura1 trend extending from Globe,
Arizona to Rodeo, New Mexico (Fig. 1). The San Simon Valley has been
termed asymmetrical with a deep tfough several miles southwest and

parallel to the median axisfof the basin.
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Basin sediments consist of a sequence of younger and older alluvial
deposits, with the older deposits usually referred to as the Gila
Group. The Gila Group is of Pliocene-Pleistocene age and consists
of 2500 to 4000+ feet of 1a¢ustrine and fluvial sediments. The
sediments themselves range from silts and clays through extensive sand
and gravel deposits. Gypsum, marl, and limestone zones are also common
in the lacustrine sediments of the San Simon Valley. Intercalated
basaltic to rhyolitic flows and tuff beds also are present within the

sediment sequence of the Gila Group.

Exploration History

Literature Research

Exploration efforts began in early 1976 in the San Simon Val]ey.v
Literature investigation brought to attention an airborne radiometric
survey of southeastern Arizona conducted by Texas Instruments for ERDA.
From this survey 6 anomalies were outlined in the San Simon Valley.
Figure 2 reflects the position of 4 of these anomalies which are present

in the north central portion of the San Simon Valley.

Track Etch Survey

During the summer of 1976 a Track Etch survey was conducted over
selected portions of the San Simon Valley. A total of 23 reconnaissance

Track Etch cups were placed to evaluate anomalies outlined by the ERDA
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airborne radiometric survey. Additionally, 50 cups were placed on
approximately 1 mile centers to evaluate the potential of the area
adjacent to and covering four previously established UCC zeolite
claim groups (Fig. 2).

The close spaced survey outlined an apparently significant Track
Etch anomaly adjacent and slightly east of the present Buckeye Wash
property. Track Etch cup 23340 exhibited 840.5 tracks/sq. mm which
when compared to the mean value for the entire survey proved significantly
anomalous (15.86 X Bkgd.). Figure 3 is a contour map showing the
relationship of the Track Etch survey and is expressed in tracks/sq. mm
divided by background tracks/sq. mm. Additionally, Track Etch cup 23340
was repeated in May of 1977 and again an anomalous measure was obtained.
Figure 4 reflects V,05 values from soil samples collected at each of the
Track Etch Tocations. A comparison of Figures 3 and 4 shows a comparable

spatial relationship of the Track Etch highs and the V205 highs,

Water Sampling Program

Beginning in February, 1977, a ground water sampling program was
conducted in the San Simon Valley and adjacent valleys of southeastern
Arizona and southwestern New Mexico (Fig. 5). A total of 109 wells
were sampled in the San Simon Valley and an additional lgg_we1ls were

sampled in the adjacent valleys.
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Water samples were analyzed for uranium, vanadium, selénium, sulfate,
chloride and Tithium. Additionally, field analyses'were conducted to
determine carbonate and bicarbonate concentrations. water'samp1es
in the central portion of the San Simon Valley were obtained from an
aquifer system below the lacustrine sediment sequence at depths ranging
from 700 to 1000+ feet. Interpretation of the.grqund water data resulted
in the location of an apparent geochemical interface delineating a
potential zone of uranium concentration.

U308 values for the San Simon Valley ranged from 60 ppb to Tess
than one ppb. Correspondingly, U308 values in the Buckeye Wash area
ranged from 41 ppb to less than one ppb. As noted in Fig. 6, a
high U30g concentration was observed southeast of the Buckeye Wash
area and the U30g content in the ground waters decreased in the vicinity
of the Buckeye Wash property. Due to the rggiona] northwesterly flow of
ground water through the San Simon Valley, the uranium values suggested
a potential precipitation of uranium in the vicinity of the Buckeye
Wash property.

Similarly, the suite of indicator elements supports a ground water
interface extending through the Buckeye Wash property. Selenium values
(Fig. 7) drop from a high of 260 ppb to less than 10 ppb across the
proposed Buckeye Wash interface. Additionally, lithium values decline

north and west of the Buckeye Wash property (Fig. 8).
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Consistently with the other indicators, sulfate values decrease
across the interface while chloride values increase north and west
of the interface trend (Fig. 9, XQ)f The sulfate-chloride relationship
suggests a zone of sulfate precipitation, possibly to be associated
with uranium precipitation, followed by a zone of increasing chloride
content in the down gradient direction from the proposed interface.
As can be seen in Figure 11; vanadium values generally correspond to
the previously discussed re]ationship, however, it is not possible to
delineate the proposed interface from the vanadium data. Additionally,
R/D values were'ca1cu1ated from the CO3 equivalent - HCO3 ratio and

this relationship again outlines the geochemical interface (Figure 12).

Structural Investigations

A detailed examination of the San Simon Valley using ERTS images
and NASA high altitude photographs has led to the Tocation of various
Tineaments and circulars within the v$11ey. In addition, gravity and
aeromagnetic information from the University of Arizona has suggested
~possible fault relationships in areas of the San Simon Valley. As
shown in Figure 13, aeromagnetic and in part ERTS data reflect a fault
system in the vicinity of the Buckeye Wash property. However,
prior to the 1978 drilling program additional evidence was. not available
to support the fault relationships or their effect on potential mineral
accumulations. A discussion of structural information acquired through

1978 drilling will be made in a latter section of this report.
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1977 Drilling Program

Drilling of two stratigraphic test holes on the Buckeye Wash property
began in late May 1977. The first hole (2-1) was drilled in Sec. 2,
T12S R29E (Plate 1) to a depth of 1997 feet. As anticipated, lacustrine
silts and'c1ays were encountered to a depth of 775 feet. Below this
lake-bed sequence 564 feet of coarse subangular sands and gravels
were penetrated. From the nature, angularity and sorting of the sand-
gravel sequence, as well as the structural make-up of the basin, this |
sand-gravel sequence has been interpreted to reflect extensive alluvial
fan deposits. Similar alluvial fan deposits are evident along the
present day basin margins and their existence in varying degrees of
development can be viewed throughout the basins history.

At a depth of 1339 feet, 12 feet of trace mineral were encountered
in a Tithologically distinct water bearing sand. This sand unit will
be referred to as the A-sand and as can be seen an the accompanying
cross sections (Plates 2, 3), the A-sand exhibits a distinct Tithologic
character which may be correlated in successive drill logs. Below the
A-sand a sequence of rhyolitic flows and detrital volcanic gravels
were encountered to a depth of 1527 feet. At this point a 36 foot
tuffaceous zone was penetrated. Following the tuffaceous zone detrital

volcanics and volcanic flows persisted to T.D.
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In the second hole, 10-1 (Sec. 10, T12S R29E), which is 1.1 mile
southwest of hole 2-1, a similar lithologic sequence was encountered.
In this hole (10-1), as in hole 2-1, lacustrine silts and clays
dominated the first 830 feet. Alluvial fan sands and gravels were
encountered and persisted to a depth of 1461 feet. Immediately below
the fan deposits the A-sand, detailed in the discussion of hole 2-1,
was penetrated. The A-sand had thickened to 27 feet in hole 10-1
and again exhibited trace (2 X Bkgd.) mineral. Following 100 feet
of detrital volcanics and intensely fracture friable volcanic flows,
the Tower tuffaceous zone was penetrated. The tuffaceous zone had
thickened to a total of 115 feet. Below the tuffaceous zone
interbedded flows and volcanic detritus continued to a terminal depth
of 2005 feet. |

Drilling statistics for the 1977 Buckeye Wash program are outlined

in Appendix A.

1978 Buckeye Wash Exploration Program

Drilling commenced on February 10th, 1978 and was completed
on March 8th with the drilling of three holes for a total combined
footage of 4317 feet. The 1978 Buckeye Wash drilling program was designed
to evaluate the potential of the A-sand with respect to lithology,
mineral relationships, and mode of deposition. Additionally, the 1978
program was developed to test the ground water interface trending

through the Buckeye Wash property.
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Prior to the 1978 phase of the Buékeye Wash-San Simon Valley exploration
program, the significance of the Buckeye Wash Track Etch anomaly was in
doubt. 1977 drill information had outlined the presence of some 700+ feet
of silt and clay immediately below the Buckeye Wash surface. This
lacustrine clay and silt sequence appears to be an impenetrable barrier
to the migration of radon. Rather than the Track Etch anomaly_ref]ecting
possible Uraniuh concentrations at a depth comparable to that of the
ground water interface (700'+ --1000'+), it was determined that localized
uranium concentrations within the upper clay zone probably account for
the high Track Etch values. This relationship can be seen north of the
Buckeye Wash property some 22 miles (Figure 2). In the area to the north
(Flat Tire Claim Group) local uranium mineralization (carnotite-type)
may be observed in the tuffaceous lacustrine clays. A reconnaissance
Track Etch cup placed in this area during 1976 exhibited 387.5 tracks/sq. mm
while an associated outcrop sample of ‘the exposed lacustrine clay
contained .10% U308. However, the extent of the mineralization was
found to be extremely localized and of a random nature. Drilling of
this northern area by Exxon and Anaconda has supported this conclusion

and it is believed that work has been discontinued in the area.
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1978 Buckeye Wash Drill Results

Three holes were drilled on the Buckeye Wash property in February-March,
1978. Hole 10-2 (Sec. 10 T12S R29E) was drilled 2400' east of hole 10-1
(Plate 1) 1in an attempt to evaluate the potential of the A-sand as it |
thickened in the southeasterly direction. Additionally, hole 10-2 was located
on the leading edge of the ground water interface (Fig. 14). The sediment
sequence in hole 10-2 was found to correlate well with previous Buckeye
Wash drilling.

In summary, 800 feet of lacustrine clay were encountered. These
clays were followed by 580 feet of alluvial fan sediments (gravels and
coarse sand) and the A-sand was penetrated at a depth of 1380 feet.

As anticipated the A-sand had thickened to 50 feet, however, the sand
proved to be barren. Drilling continued to a total depth of 1780 feet
penetrating a sequence of interbedded rhyolitic flows and detrital
volcanic gravels. The tuff zone encountered in holes 2-1 and 10-1 is
not discernable in this hole which probably reflects minor changes in
the character of the volcanic sequence.

Following 10-2, hole 11-1 (Sec. 11, T12S R29E) was drilled to
further test the‘grouhd water interface (Fig. 14) and to investigate
the mineral potential in the up gradient direction from holes 2-1
and 10-1 (Plate 1). Hole 11-1 was plugged to a depth of 1323 feet

and cored to a total depth of 1337 feet. The sediment sequence
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encountered included 795 feet-of lacustrine clays and silts which were

- followed by 437 feet of alluvial fan gravels. The A-sand was penetrated
at 1232 feet. The total thickness for the A-sand in this hole was 9 feet
and again the zone proved to be barren. At 1260 feet a highly fraétured
rHyo]itic flow was encountered and continued to T.D. (1337'). As
previously noted, a 14 foot core run was made in this hole. Projections
frdm previous drill holes established the position of the A-sand at

1330 feet, however, due to unknown fault relationships an attempt

to core the A-sand failed and recovered core represented the lower
volcanic flow sequence.

Following 11-1, hole 11-2 (Sec. 11, T12S R29E) was drilled some
2640' north of hole 11-1 (Plate 1). Hole 11-2 was placed to evaluate
the mineral potential between hole 2-1 which contains trace mineral
in the A-sand and hole 11-1 which is barren through the same interval.
Additionally, it was believed that placement of 11-2 Between holes. 11-1
and 2-1 would allow for an accurate depth pick for the A-sand and the
subsequent coring of that interval. As shown on Figure 14, hole 11-2
is located along the ground water interface. As in previous holes,
Tacustrine clays were encountered to a depth of 830 feet, however,
only 170 feet of fan gravels were encountered. The A-sand was penetrated
at a depth of 1000 feet and the first rhyolitic flow was encountered at
1039 feet and continued to a terminal depth of 1200 feet. No attempt

10.
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was made to core the A-sand as this interval was again encountered above
the expected intercept.
Drilling statistics for the 1978 Buckeye Wash program are presented

in Appendix B.

Geologic Interpretation

The Buckeye Wash property is located in the San Simon Valley of
southeastern Arizona and is typified by a sedimentary sequence composed
of lacustrine clays, silts, marls and thin 1limestones overlying
extensive immature alluvial fan deposits. Beneath the poorly sorted,
subangular gravels and sands which compose the fan deposits are the A-sand
and a sequence of interbedded rhyolitic flows, tuffs, and detrital volcanic
gravels.

Structurally the San Simon Valley represents a down dropped fault
block bounded on each side by uplifted ranges of a typical Basin and
Range character. Similarly the Buckeye Wash area is affected by faulting.
As evidenced by holes 2-1 and 11-2 (Plate 2) a fault or fault system
crosses the northern end of the Buckeye Wash property. The fault trends
in an east-west direction across the property (Fig. 15) and has resulted
in the upTifting of the southern portion of the Buckeye Wash property
(340+" disp]acement) with respect to the northern portion. However,

as can be seen in Plate 2, faulting occurred prior to the deposition of

11.
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the lacustrine sequence and therefore no fault trace is visible on the
Buckeye Wash surface. Similarly, from cross section A-A! (Plate 2)
it is evident that fah1ting occurred after the deposition of the
A-sand.

The A-sand is now viewed as a distinct lithologic unit deposited
above a sequence of volcanic flows. Although no core-was}recovered
from the A-sand both electric log and samples of drill cuttings support
the A-sand as being composed of a fairly clean water bearing sand.
The eleqtric log character of the A-sand may be observed in Plate 2 and
Plate 3 and a distinct SP reversal may be observed. As shown in the
above mentioned figures the A-sand thickens to the southeast resulting
in a maximum thickness of approximately 50 feet. Depositional mode
for the A-sand is not yet understood, however, it is assumed to represent
a blanket sand deposited under fluvial conditions. The A-sand appears to
overlie a more silty éequence and locally appears to be in contact with the
lTower detrital volcanics and rhyolitic flow sequence. The A-sand was
deposited following a period of active volcanism during which the lower
sequence of volcanic material was laid down. Multiple volcanic flows are
evidenced as are periods of erosion, marked by the deposition of detrital
volcanic sands and gravels between flows. Contemporaneously with the
deposition of the A-sand extensive alluvial fan deposits were being laid
down. These fan deposits extgnded basinward to eventually cover the A-sand
and occupy the position between the A-sand and the overlying 1acustrine

sequence. As previously noted, at a time following deposition of the

12.
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A-sand and prior to the lacustrine deposition, faulting occurred.
Subsequent to the faulting and erosional leveling of the basin,
lacustrine deposition followed resulting in 700-800+ feet of lacustrine
silts and clays. Deposition of the lake-bed sequence was then halted
and fan development again dominated the basin. Such fans may now be
observed in the northern portion of the San Simon Valley. However,
erosion has resulted in dissection of both the fans and the upper
portion of the lake-bed sequence in the northern portion of the

San Simon Valley.

Summary and Conclusion

Of the five holes drilled on the 3060 acres comprising the Buckeye
Wash property, two holes exhibited trace (2 X Bkgd.) mineral and three
holes proved to be barren. In addition to testing the mineral potential
of a portion of the Buckeye Wash area, 1978 drilling coupled with 1977
drill results gained an insight into the structural relationships of the
Buckeye Wash property and has led to a potential understanding of the
geochemical ground water interface.

Both the ground water interface and the recently determined fault
system have been previously discussed, however, an examination of the
two components is now in order. As previously stated, the ground water
interface was determined by comparison of various analyses results of

water samples collected from a depth of 700 to 1000+ feet. This

13.
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comparison led to the construction of an arcuate ground water interface
through the Buckeye Wash property. This interface showed a marked drop
in uranium content for waters north of the interface versus waters to
the south. This drop in uranium content as wel].as previously discussed
indicator element relationships led to the construction of a zone of
potential mineral precipitation.

As shown by comparison of Figure 14 and Figure 15, the fault trend and
interface trend tend to spacially correspond and, thefefore, the
ground water interface may reflect the influence of the fault system
rather than a zone of mineral precipitation. The relative position
of the upthrown southern block corresponds with the interface zone
and the northern downthrown block corresponds with the zone north of the
interface in which a drop in U30g and related indicator elements was
observed.

This doés not completely negate the potential for uranium accumulation
along the proposed geochemical interface, however, an interrelationship
of the fault system and the ground water interface is suggested.

In summary, 1977-78 drill results and related data indicate the
presence of an immature, complexly faulted sediment sequence with
only one apparent target zone (A-sand). The target zone'itse1f is still
lTithologically untested; relatively thin (9' to 50' maximum); adjacent
to a volcanic sequence capable of explaining the trace mineral observed;
relatively deep (1000' to 1461') and represents rocks of a relatiVe]y

young age (Pljocene-Pleistocene). The potential exists for mineral

14.
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accumulation within the A-sand, however, based on the information gathered
to date, it is doubtful that deposits of an economic size or grade
compatible to UCC established guidelines can be developed on the

Buckeye Wash property.

Recommendation

It is my recommendation, based on current findings, that the
Buckeye Wash property be excluded from further exploration programs and
that the 5 Arizona Prospecting Permits not be renewed. However, prior to
the expiration date of said prospecting permits it is recommended that the
Buckeye Wash property be reviewed by the appropriate department for potential

zeolite reserves.

15.
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Introduction

The Buckeye Wash project consists of 5 Arizona State Prospecting
Permits, covering some 3060 acres. The Buckeye Wash property is
located in Cochise County, Arizona and is approximately 40 miles
southeast of Safford, Arizona. The potential host for uranium
mineralization is fluvial deposits of the P]iocene-P]eistocene Gila
Group.

The Buckeye Wash prospecting permits were acquired in January 1977

following initial exploration efforts. .

Geo}ogj; Setting

The Buckeye Wash property is located within the San Simon Valley.
This valley is an element of the Basin and Range Province of southern
Arizona and is part of a northwest structural trend extending from
Globe, Arizona to Rodeo, New Mexico (Fig. 1). The San Simon Valley has
been termed asymmetrical with a deep trough several miles southwest

and parallel to the median axis of the basin.
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Basin sediments consist of a sequence of younger and older alluvial
deposits, with the older dgposits usually referred to as the Gila
Group. The Gila Group is of Pliocene-Pleistocene age and consists
of 2500 to 4000+ feet of Tacustrine and fluvial sediments. The
sediments themsé]ves range from silts and clays through extensive sand
and gravel deposits. Gypsum, marl, and limestone zones are also common
in the San Simon Valley. Intercalated basaltic to rhyolitic flows and tuff

beds also are present within the sediment sequence of the Gila Group.

Exploration Prqgrams 1976-1977

Literature Research

Exploration efforts began in early 1976 in the San Simon Valley.
Literature investigation brought to attention an airborne radiometric
survey of southeastern Arizona conducted by Texas Instruments for ERDA. From
this survey 6 anomalies were outlined in the San Simon Va11ey.‘ Figure 2
reflects the position of 4 of these anomalies which are present in the

north central portion of the San Simon Valley.

Track Etch Survey

During the summer of 1976 a Track Etch survey was conducted over
seTected portions of the San Simon Va]lgy. A total of 23 reconnaissance
Track Etch cups were placed to evaluate anomalies outlined by the ERDA
airborne radiometric survey. Additionally, 50 cups were p]acéd on

approximately 1 mile centers to evaluate the potential of the area
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adjacent to and covering four previously established UCC zgo]ite claim
groups (Fig. 2).

The close spaced survey outlined an apparently significant Track
Etch anomaly adjacent and slightly east of the present Buckeye Wash
property. Track Etch cup 23340 exhibited 840.5 tracks/sp. mm which when
compared to the mean value for the entire survey proved significantly
anomalous. Figure 3 is a contour map showing the relationship of |
the Track Etch survey and is gxpressed in tracks/sp. mm divided by
background tracks/sp. mm. Additionally, Track Etch cup 23340 was repeated
in May of 1977 and again an anomalous heasure was obtained. Figure 4
reflects V205 values from soil samples collected at each of the 50
Track Etch locations. A comparison of Figures 3 and 4 shows a comparable

spatial relationship of the Track Etch highs and the V205 highs.

Water Sampling Program

In Februafy 1977 a water sampling program was initiated in the
San Simon Valley. From data collected during this program an apparent
R/D interface was delineated. As shown in Figure 5, a complex R/D
interface was outlined in the immediate vicinity of the Buckeye Wash
property. Similarly, a portion of the R/D interface crosses the
northeastern portion of the Buckeye Wash property.

Additiona]]y, analyses of the water samples for vanadium, sulfate,
chloride, and lithium reflect a geochemical interface spatially compatible
to the R/D 1nterface. A comparison of Figures 5, 6, 7, 8, and 9 shows

this relationship.
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Water sample W-15311 exhibits an apparently anomg]ous (41 ppb)
U30g content. As may be observed in Figure 10, sample W-15311 is
located southeast of the Buckeye Wash property. Due.to the northerly
ground water flow through the basin, this may reflect movement of U30g

into the vacinity of the Buckeye Wash property.

Structural Investigations

A detailed examination of the San Simon Valley using ERTS images
and NASA high altitude photographs has led to the location of various
Tineaments and circulars within the valley. In addition, gravity and
aeromagnetic information from the University of Arizona has suggested
possible fault relationships in areas of the San Simon Valley. As
shown in Figure 11 aeromagnetic and in part ERTS data reflect a fault
system in the vacinity of the Buckeye Wash property. Presently, no
additional evidence is available to support or reject the fault

relationships or their possible effect on potential mineral accumulation.

1977HDr11]inq‘Program

Dri]]ing of two stratigraphic test holes on the Buckeye Wash
property began in late May 1977 (Fig. 12). The first hole was drilled
in Sec. 2, T12S R29E to a depth of 1,997 feet. As anticipated, lacustrine
silts and clays were encountered to a depth of 740 feet. Below these lake
bed deposits a 450 foot sequence of course subangular sands and gravels

was penetrated. From the nature and angularity of the gravels, as well as
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the structure of the basin, this course sand aqd gravel zone is believed
to reflect extensive alluvial fan deposits which dominated this portion
of the basin. However, at a depth of 1,339 feet 12 feet of tracé
mineralization (2 X Bkgd.) were encountered in what appears to be a fine
water bearing sand. Below this unit a rhyolitic flow was encountered.
Beneath the flow, a 36 foot zone of tuff and fine sand was penetrated

to a depth of 1,564 feet. This zone was again followed by volcanic flows
and detrital volcanics which persisted to T.D.

In the second hole (Sec. 10, T12S R29E), which is 1.1 mile southwest
of the first hole (2-1), similar sediments were encountered with the
exception of the absence of the volcanic flows. In this hole (10-1),
as in hole 2-1, lacustrine clays dominated the first 830 feet. Beneath
the clay sequence, alluvial fan gravels were encountered and persisted
to a depth of 1,330 feet. At a depth of 1,461 feet the upper sand zone,
detailed in the discussion of hole 2-1, was again penetrated. Trace
(2 X Bkgd.) mineralization was present throughout the 27 foot thickness
of this interval. Following 100 feet of gravels, the lower sand-tuff zone was
penetrated. The thickness of this lower zone had increased to 115 feet.

Below the Tower zone fan gravels were encountered and continued to T.D.
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Summarily, stratigraphic test holes 2-1 and 10-1 outlined the basic
nature of the San Simon Valley in the area of the Buckeye Wash property.
The 700 to 800 feet of lake-bed material Fef]ects a relatively stable
period during which an extensive lake or éeries of Takes dominated the
basin. Prior to this, the development of large alluvial fans, as
evidenced by the course sand and gravel sequence, reflects a period
of active erosion and intense valley filling.

With respect to the zone of trace mineralization the lithology is
Targely inferred from the electric logs and the samples collected
by rotary drilling methods. A complete evaluation of the potential
of the proposed sand zones will necessitate coring of the intervals of
interest.

Correlation of electric logs suggests a thickening of both the
upper sand zone and the lower sand-tuff zone to the south and west.
This thickening is consistent with that exhibited in the lake-bed
sequence some 600 feet above. At present'no evidence for faulting has
been observed in holes 2-1 and 10-1 as was suggested from the
aeromagnetic data.

Drilling statistics for the 1977 Buckeye Wash program are outlined

in Appendix A.
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Proposed 1978 Drilling Program

The 1978 Buckeye Wash 827 budget is expected to be $125,000. Hole
depths for the 1978 drilling program are estimated to average 1700 feet
at an estimated cost of $10.50/ft. Estimated cost figures are down from
costs incurred during 1977 as it is believed that a contract may be
secured at a much lower footage rate than that of Longyear Company.

Using the above cost estimates, one (1) core hole and five (5)
rotary plug holes are planned. Presently plans call for two (2) rotary
plug holes, followed by the core hole, to evaluate the potential of both
the upper sand and the lower sand-tuff zone. Total core interval is

estimated to be approximately 40 feet.

Conclusion

In summary, it is presently felt that a good uranium potential exists
in the San Simon Valley. However, location of favorable host 1ithologies
may prove allusive due to the lack of surface expression and the very |
limited subsurface information available.

Drilling efforts during 1978 will concentrate on identification
of the Tithologies encountered in the previously discussed zones of
trace mineralization. Additionally, 1978 drilling will attempt to
more comp]ete]y_eva1uate the Buckeye Wash Track Etch and ground water

anomalies.

Attachments

JPL/mo



APPENDIX A
1977 BUCKEYE WASH DRILLING COST BREAKDOWN:

Hole Hole

Description 2-12-29-1 10-12-29-1
Drilling, Mud, Casing $ 23,167.40 $ 20,270.25
Site Preparation $  220.00 $  655.00
Electric Logging $ 938.17 $  193.65
Geolograph $ 458.50 $  458.50
Supervision $ 900.00 $ 600.00
Expenses $ 493.86 $  235.61
Vehicle $ 45.25 $ 45.25
Sample Preparation $ 54.84 $ 146.24
Sidewall Sampler $ 450.00
Drilling Water $ 100.00
TOTAL COST $ 26,278.02 $ 23,154.50
Avg. Cost Per Foot
(Drilling, Mud, Casing,
Logging, Geolograph,
Water, Site Prep. &
Rest.) $ 12.41/ft. $ 10.81/ft.
AVG. COST PER FOOT §  13.61/ft. C§ 11.55/ft.
TOTAL DRILLING EXPENDITURE 1977 $ 49,432.52

TOTAL AVG. COST PER FOOT 3 12.35/ft.
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1.\/A R
2 UNION .

INTERNAL CORRESPONDENCE

CARBIDE
-r,»‘_i':,:::;g;$~sa=5' -~
METAL DIVISION . 1820 SAN PEDRO N.E., SUITE 11, ALBQQUERQUE, NEW MEXICO 87110
To (Name) Record : ‘ Date August 2, 1977
Division Metals ‘ ..
Location Originating Dept. J. P, Las tra

Answering lctter dote

Copy to W.A. Street | Subject Longyear Invoice 1344
Buckeye Wash, Arizona’

Buckeye Wash, Arizona
Hole No: 2-12-29-1 (Partial) and 10-12-29-1

Driller: Longyear Company

Listed below are those items and/or charges in question with respect
to Longyear Invoice 1344:

1) No documentation was received to reflect the use of 2 bags of
Cal-Seal on hole 2-12-29-1. No mention is made in the
Daily Drill Reports concerning the use of this material.
Therefore, this item must be omitted until documentation
is provided.

2) Original Daily Drill Reports show 85 total hours for the water
truck drivers and not the 91 hours shown on the invoice.
On the June 2nd original Drill Report no hours are shown for
D. wi]son; however; on the invoice copy of the drill report
5 hours are shown for Wilson. Charges must be made in

accordance with the original drill reports.



Subject: Longyear Invoice 1344
Buckeye Wash, Arizona

3) Amount credited on hourly rate charges was adjusted prior
to payment of Invoice 1160. Therefore, no credit should be made

on Invoice 1344.

4) A1l reaming charges are at an hourly rate of $60/Hr. and
present contract information does not include additional
$1.00/ft. charges. Therefore, the additional $1.00/ft.

reaming charge has been deleted from this invoice.



1Y Rly 1977

INVOICE e
LONGYEAR COMPANY IR

General Offices: 925 Delaware Street S. E.
Minneapolis, Minnesota 55414, USA
Box 1368, Minneapolis, Minnesota 55440, USA

Unfon Carbide Corp.

PGO ﬁolx’lmnm Telephone (612) 331-1331 ‘
co 81501, | =N

" TERMS: PAYMENT DUE ON OR BEFORE -

1 e

LT

31 Mly 1977

Explaratory drill ng carried out during June 1977 ln v!cin!ty of Bowio, AZ ‘ws por cur ogfeemenf datod
May 20, 1977 :

| We bmby certify that the work covered by this Invoice wras performod in compllam with all

nqulfmnh of the Falr bubcx Standards Act of 1738, os amended.

Wn il vl o A B Y A 4

*i" Gy

Footage dr!"od or reamad : (sae ottached) o wo /ﬁ$w315!52?3_00“;_
"(O;.R’y rate churge ' ' " i g P #2 } re.00 _‘_,_480,@
Supplies v1ad C D Tlem Y #2147 146422
AZ stote sales tax 5% of 1, 464,22 oS 1421417 7107  _73.21
Handling chorge for supp!tes 10% of 655.72 oF 61297 0¥ gmetssz - 6857 .-
Water truck rental 1 ~ & days @ 14,67 . . Jover 100,02
Water truck rental 1 -~ 6 days @ 26.67 | - séoon V60,02 -
Water truck milas 342 miles @ .30¢ per mils B 10260 102,60 -0
Water truck driver hours 91 hs @ 9.25 Tt G5 hrs &2 G257 7ELTS ~_~_8ﬂl_.75;-_£_'_
Demobmznﬂon 1 rotary rig LAron 640.00

T‘-’ 5¢a/ 'é'o{a 4? L“St/‘t Ok go,ﬁz&,’,‘;{zoz7ﬂ 2( SEU :‘%039

|

: "}.‘, . : A ‘ Telex 29-0719 or 29-0705 Cable LONGCO

9]VDIAMOND CORE DRILL MANUFACTURERS s @NING ENGINEERING AND GEOLOGICAL CONSUL@S = CORE DRILLING CONTRACTORS,

~ibat
T .



h

S : LONGYEAR COMPANY

_ ;74” "FOOTAGE DRILLED OR REAMED" ‘ C) .
Month, 5/// e , 19'77 Contract ,é gl < /e

DRILLING — FOOTAGE SUMMARY
[ . :
Hole Bit -3 e g =] g Rate
No, Si 3] IO ) i ) Per Amount
° =l Llst| 5| §]¢8 o | & 7| Foor L
‘ : : _ 2 |32 a & o 2 - o
 mpeziy | £ S7 | X N O | | sas | 4, 74| 729, 75~
@~ 77 | : X |2 i\ ws| s00 | /o507
| e lle¥-s 2| X 9579520 | 2954 95 | 2 7¢5 =S
! el s | v 5949 | 235007, 253425 .09
& & X AN AsINsno | =, i\ 2R 7. 0)
c. ¢ ¥ BolzarNspn | £ | 527 .20
‘- & v =90l | ALD /%, 70
Badyza-27-/|| 7 77 x VT v Tas 17400 || 7 zon
i
|
|
.lr
- lonslzpalinegd N s 3,8™F
TOTAL: 2924 ,7 Z_{;; 4_’7 0,



HOURLY RATE CHARGE

B et ‘ LONGYEAR COMPANY 4 5, . 27
MONTH&*/ N e 19 7. Z CONTRACT // A r 2 K&
L
(%)
& &
P I I T Dates—====cc-cecwoececo---- g@' "c? S
Hole | of : <9 ¢ ‘9"
No. Q¥ 1 12]3{4] 516 7] 8| 9110{11 1213 {14 {15 |16 {17 |18]19{20 |21 |22 |23{24 |25]26 |27 {28 |29 13031
“A2-29N O pi ) ] [ _(Eodyso
Feaplal |57 S~ ¥0.711209.0)
Com rafors / ' / 9300\ /18 2
e a1 300.a0
b b (e 418 S| £L0.20.
Saryey : 3 .o/ 35,07
’ ¢/0.25)
——t 1t ' ; 7232Y) 2023}
I AN A ¥ // 7 // ) £ / - *./ =
7z ) S wl dad Tl 4 <l op =lolal VA el ¢4l |-
3 1 nel Sl G B B == ./_/// 54 Y ¢ |7 %
. da
P . . .-1)\9"' 1‘_':].?1' /, oo
Total I 10/21 MY




- o SUPPLIES USED ] .
MONTH / &/JF 18/ LONGYEAR COMPANY CONTRACT K o e B

Hole
No. |<¥ 112134 5161 7] 8 9}10j11 12|13 {14 |15 {16 {17 [18}19{20 |21 |22

¥2-20Y Coment| 0
2-20 N Al /) 4o

Pemestl /o 0

Co—4 2121/ |

Lo A / /

Sof/qz%'ﬂ/

(ofox JRIEVAY,
1222/ \Ca)Sea/} 47 )

a7\

zNlas. 7 v XA
a1

/'4,"“

: _ 42/
Total ' : \ ' /yw/.//}'\?/




. ' o O LONGYEAR COMPANY O
' - ) ~ Contracting Division

General Office "
Minneapolis, Minnesota 55414 DAILY DRILL REPORT

Contra;:t: 680“//'8 p Date: 6 /‘ 19_2712,0.4”__ /._S'W ///[/Z_, /

MONTH DAY . . TYPE /7 DRILL NO. TRUCK NO.
Location: ROIA// £ AZ., Foreman's Signature: A7 S s
P L Footage Summary ___Feet Total Casing
Shift | HoleNo. | £ | Material Drilled g"Ts"e Drilling Reaming Drilled or] Core Re- in Hole
: < YP® [ From To From To Reamed | covered | ‘Size | Footage
s e 5977 | o
A Ko =7y x4 -/
Aft SNl o | /A5
. B i
Nite
C
Hourly Distribution Day Aft. Nite ’ Supplies Consumed
Core Drilling . Product Day | Aft. | Nite
_ Handling Rod (change b'!t) Description Size ~Name Number of Units
Overburden- - rock bit ’ : Portland : ‘
Collaring Hole - Dia. bit . ’ Lumnite '
Rotary Drilling </ Calseal |
Handling Rod (bit) [ Mud - ~ 50# ;
+~ Mud 100# ‘f
Rock Bit : Overburden _ Other (Describe) |
Reaming ( to ) & e/ e
Casing — Placing ~
— Pulling
Detays - Client Acct.

Cementing - Handling Rods . ) OTHER
- Prep Hole & Grout Water hauling [2 8 miles % loads
- - Setting Core boxes: size/ no.
- Drilling ' Length of waterline:
Moving - Hole to Hole / Lost tools: Description
Rigging Up - Rigging Down 3 _
Mix Mud
Condition Hole, Lost Circulation Lost bits: Size __________ Serial no.
Surveying, Inclination Test . Depth: ______ ft.Hole#
Mobilization/Demobilization = _} Casing lost or left in hole: Size ft.
Other (Explain) "© . .| forClient Hole #
Longco , Hole # .
Bit changes: Size Serial # Depth
(Include
: first bit
" -Total Hours ER fe] i in hole)
Driller’s Initials S (A/ )
Shift DRILLERS . -| Hrs. HELPERS Hrs. TRUCK DR|VERS Hrs.
Al S wyllsan ¥| S (AuRCeAl 1R _paAldlls /|
B \/) Noce Wil £ 3. fjn.dgej 1. & ) : -
C _ } S
Remarks: L Ay dOLJA/ NiPde — Move - Ris p - (A ]
. - C A 19 ¥ - - o - A2 AR | 7 -
‘OR'\\\' T toxr '’ &)
R N
/ // A ‘/ R = , -7 .1/‘ P A N ‘ ’ s < N e A .,

- NOTE: If xtem is chargeable to cllen‘?’place circle around time entry Please follow instructions on reverse sude

MPLS. OFFICE



Ve e s ey 7Yy . LONGYEAR COMPANY . . LN e e
SANTREE e o on LT ,;_..'.. ‘ } . - Contracting Divislon "~ - SRR .’}","—- vl

. ‘? * a R s .,,. . e L
- -r, % _"’ . 9 . ,_‘ b R TA . 7. ‘4. & General Office~ o t" -~ _’-.4 A
“a e L ,: Minneapolis, Mlnnesou 55414 L0 T e T 'DA"‘Y DR"‘" REPOR1

-.‘éontrem.; Gﬂ\&’ ie::’. R Dete'g"’z";7 19 . Drlll ’\rlA, !qz— / o _q

MONTH DAY ) DRILL NO. . . TRUCK NO,

. Locetron' Bn Al \(9 Az : ForemensSrgneture: ar_ i ~//'f‘a/h Ls/ — o

Footnge 8ummery - Feet - Total Caslng

3 - - PR o |. - """ HRU I
hd . - s . b . ) T, . - - D
_Shi_ft Hole No., g4 Material Drllled . gu.ri‘pz:"i ~«":. Drilling T - Reaming - Drilled or Core Re- in Hole .
Al - < | S From | .To- | .From | To ‘| Reamed covered Srze Footage
Ry - A, - T T Y 2. U PRI - . . YR
| Day. ""“ Fi "1‘4- S 527/ It = RSA Y. = s o3 177 170
> G 1 BN R B I N NS R
1~ 5 ‘b _"_-.‘“.v. -~ .’ ?_ KR AT . - . ; A .4. . ';.‘-;.'. :_',' “‘:.-. ‘-:.‘,.\( o cter [ b e t..‘..,' K EE s .';A.:' .
.7 H;\ﬁ-, B e e T T IRV I < N IR RS
a N vr1 FEC SRR JLRS RN I SRRt Ta UL S RN LA "v.'«'* . ‘A_.-.'.'f- N IEEURL L U N A I PO I PR R
:,' -f.vf“ A A I . . . . . : . S - i . -t
i I IR B B T PRI ~ -1 O - A=t A4
: Nlte RCTT - e T T e T
- c HE PERERNICE PRV R 2ot dly ]t — . . e ..

- Hourly Drstrlbutlon ,--_ - . Supplies Consumed : ) K
' Core Dnllmg i AL S B Sl oeta ,_. TEooee s Product i Day | Aft. | . Nite
~"| - Handling Rod (chaqge brt) R : RS IR Descnptlona:’ }/ Name v+ [ . Number of Units
““{ Overburden - rock bit - = " ] T [ i o Y ez 0 ?ortfand A *‘7j i T /(‘) -
Collaring Hole - Dia. bit - . . L e AR "Lummté ""' .i o P B . "o
Rotary Drilling ~ ... - . ..» '] ~ 'Z_- i i ,%‘ : CalseaL» PR s TR T BET N
Handlrng Rod (bit) - VR MR BT e Mle- e 50# R T T 7 ESIECI EVER
e IR e AR Mud-”. ".’,--109# OSFIIEEETIN EEERE B
1 Rock Bit - Overburden T - . s Other (Descnbe) P P -
|Reaming{  ‘to =) C e -1 - . . R : L

" | Casing — Placing - N YA N :.;‘1 T

~—Pulling - . el + ] - R .-
Delays - Client Acct. - il R N ] ' - . -
. S e MR BTt M Gl :
Cementing - HandlingRods  ~ " |/7 ) - G s . ] - ,
- _ - Prep Hole & Groit Nt N ) - 7| Water haulmg loads -
-Setting” - - - |7 - < FE/ .17 = ]Core boxes ~ no
-Drilling =~ - ™ | - o~ e} 7 | Length of waterline: = - - - i
Moving- Holeto Hole~ -~ . ~ . “-- __ |Lost tools: Description - R
Rigging Up - Rigging Down * : e K T - LomEmet TR T N B L =
Mix Mud - - - N . . . - ol PERPNET s == — . = s = .
| Condition Hole, Lost Circulation T e =4 .- o | Lost bits: Size ~ce~ 7 'Serigl NS L L e -
Surveying, Inclination Test . oo e e T et Depthr ft.Hole #t  ~ ot - SRR
Mobilization/Demobilization i-.. d4 - L Casrng lost or-left in hole: Size __~~ - " . "f. = .
Other {Explain) . a . - A T Hor Chent- ~ Hole # S
- . - < A O —~ .. Longco - - Hole# -~ o . -
s L) -7 =d - - v I'Bitchanges:' . Size -~ .Serial # ". Depth ‘
S S (lnclude S ST PRI SO
- . RS M B - frrstblt o~ - 3 - G .
Total Hours - = E A- & ]in hole) iy * ST e LT T "
R 72 B . ~ - . " R - 5
Driller’s Initials - - | ;6‘::-" w T s T T T T L e

Shift DRILLERS Hrs. —HELPERS Hrs.] - ~  TRUCK'DRIVERS < Hrs
A %, VRNV . ( /A_uﬁg"p/ - .1 7] jL? 3 ‘g #5’4-.;;/',*///9- =
B B, floa/FLr | K Wit gas s Frallbg | AL é? P K
C TR Pai— M N Yl RrdCe | - L =

Remarks: ____ Y oaMm to- - )/Lfv- --?(a'ce. g CL Mey-r’ Qﬂ),,{/‘/q

~r
-

- (\"’ Z ::"‘Lk E‘e Baof:L( ‘;r"‘o v :{.- :
P A e e \ = :&DQ "5’9\(‘)0,‘(‘&[ N"'Q‘L‘- Rl
R ) - m’r"‘?n \( - J’L‘V" bl Q"-"‘ e Y e e T

NOTE' ifi rtem is chargeable to_ chent place clrcle around time entry. Please follow mstructlons on. reverse side. o TeTw

. [S ~ [N - e eite
iw . - —~ c® > e - e ~ -— - tee WY . . . “
N Tt Tt - . . - R b

ot . . ‘.
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Contra;:t: OO \)J‘\ e R

Contracting Division
General Office
Minneapolis, Minnesota 55414

G—2-27 19 Drill

Date:

-

“DAILY DRILL REPORT’

VX /Y2 /

Location: QD uj\e A- Z

MONTH " DAY

Foreman’s Signature:

TYPE

' DRILL NO. TRUCK NO.

~J '

@ . . __Footage Summary .Feet Total Casing
Shift. Hole No. | £ Material Drilled g.th:ze Drilling Reaming Drilled or| Core Re-] ~ in Hole
< YP® ™ From To From To Reamed | covered | Size | Footage
bay |A=L2 T2~ 2 2/ | g | /0] loT]. 771 /o
A ' :
Aft l/n"r
B
Ni 105 132D =
ite
C
Hourly Distribution Day Aft. Nite Supplies Consumed - )
Core Drilling Product Day | Aft. l Nite
Handling Rod (change bit) Description Size Name . Number of Units
Overburden - rock bit | Portland s 5;)( 2.7
Collaring Hole - Dia. bit Lumnite o A B
Rotary Drilling - 7z o) Calseal
Handling Rod (bit) - | Mud 504
Mud 100#
Rock Bit - Overburden Qther (Describe)
Reaming (D to /» =) | 7N
Casing — Placing 7 .5)
— Pulling e’
Delays - Client Acct.
Cementing - Handling Rods ey - OTHER
- Prep Hole & Grout N £ Water hauling "A_ L(’ miles loads
- Setting 4 8) Core boxes:  size/ no.
- Drilling N~ Length of waterline:
Moving - Hole to Hole Lost tools: Description ,
Rigging Up - Rigging Down
Mix Mud
Condition Hole, Lost Circulation Lost bits: Size Serial no.
Surveying, Inclination Test Depth: "~ ft.Hole #
Mobilization/Demobilization Casing lost or left in hole: Size ft.
Other (Explain) “for Client Hole #
Longco Hole #
Bit changes: Size Serial #  Depth
{Include
first bit
Total Hours F Y. = g in hoie)
7
Driller’s Initials f e~ :
Shift DRILLERS Hrs. HELPERS Hrs. . TRUCK DRIVERS - Hrs.
2 IS il<on L £ S Jhur el 77 pad. a7 o
B | P uB Mfra/Flg Fle £ fass (Frai/lg | Sl o W\ yal 5
c 1 T2 mago Wil A 77 kdecs | F -
Remarks: i {oam <o Wal f FQ&C{ { _c» Me vt~ C*4J/'A/(§l
O. A NSO TWRS a1

NOTE: If item is chargeable to client, place circle around time entry. Please follow instructions on reverse side.
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Contract: /.?pb(//'( ' /-I’)

LUNOYEAR COUNVIFANY
Contracting Division

General Office

Minneapolis, Minnesota 55414

Date: é"" Z-

_19 F7- orill

[ STq

“DAILY DRILL REPORT"

[942. [

, MONTH DA TYPE DRILL NO. TRUCK NO.
Location: /,1)/90// . /‘fZ Foreman’s Signature: Lt a2 . A
@ L Footage Summary Feet Total Casing
Shift | HoleNo. | & Material Drilled Bit Size Drilling Reaming Drilled or| Core Re- in Hole
< ' & Type From To From To Reamed | covered | Size | rootage
Day Z ' . .
s 7L 175 /2
Nite
c - /95 | 775 2U7
Hourly Distribution Day Aft. Nite Supplies Consumed ) )
Core Drilling Product Day | Aft. | Nite
Handling Rod (change blt) Description Size Name Number of Units
Overburden - rock bit Portland
Collaring Hole-- Dia. bit Lumnite
Rotary Drilling Sl o e Calseal
Handling Rod (bit) \ ] Mud 50#
i Mud 100#
Rock Bit - Overburden QOther (Describe)
Reaming ( to )
Casing — Placing Jal < \é 2
— Pulling Oy (ﬁr"‘rk |
Delays - Client Acct. . T
Cementing - Handling Rods OTHER
- Prep Hole & Grout Water hauling miles loads
- Setting Core boxes: size/ no.
- Drilling Length of waterline:
Moving - Hole to Hole Lost tools: Description ’
Rigging Up - Rigging Down :
Mix Mud 2. |
Condition.Hole, Lost Circulation Lost bits: Size Serial no.
Surveying, Inclination Test Depth: ft. Hole #
Mobilization/Demobilization Casing lost or left in hole: Size ft.
Other (Explain) for Client Hole #
' o S s A [ Longco Hole # .
“’;1) / {/ - ' Bit changes: Size Serial #  Depth
j - (Include ' '
- — first bit
Total Hours ) d ). g in hole)
Driller's Initials- g(,\./
Shift DRILLERS . _Hgs. HELPERS Hrs. TRUCK DRIVERS Hrs
A | & W{\SeN X S, V\AuRSrA/ F 1R Pmd.\WA X
B |~ 3. HenltW . [AERTEWEETYIC AN ol o vuv\Soas 1 &
. C R _RnpcK WA\ [ ¥ @ __Rridges &

Remarks:

MPLS. OFFICE

NOTE: If item is chargeable to client, place circle around time entry. Please follow instructions on reverse side.’




)

LUINGYEAN VUIVMITAINY
Contracting Division

General Office

Minneapolis, Minnesota 55414

/\).

“DAILY DRILL REPORT"”

Contract: /‘D ewnwrs ?1 Date:ﬁ—‘ Z/ ;7 19 Dril _z Aﬂ(/ / //l/z /
. ) MONTH DAY _ / TYPE DRILL NO. TRUCK NO.
Location: /; O ¢ /47 Foreman's Signature: s [ r{/’/x
- N
© . L " Footage Summary Feet Total Casing *
Shift Hole No. | £ Material Drilled g‘ltTSue Drilling . Reaming Dritled or} Core Re- in Hole
< ype From To From To Reamed | covered | Size | rootage
ool |gB=2-12%— / S7f 951 /370 F75]
A )
Aft /R 20 VLY P //0
B ,
Nite LYY0 1 L5355 Z5
- c
Hourly Distribution Day Aft. Nite Supplies Consumed N
Core Drilling : , Product Day | Aft. | Nite
Handling Rod (change bit) - Description Size Name " Number of Units
Overburden - rock bit Portland
Collaring Hole - Dia. bit Lumnite
Rotary Drilling 7 e 5 Calseal
Handling Rod (bit) ’ ) Mud 50#
Mud 100#
Rock Bit - Overburden Other {Describe) .
Reaming ( to ) :
Casing — Placing Codh oS\ 1
— Pulling ~C - \[s 2.
Delays - Client Acct. Ce\g x |
Cementing - Handling Rods: OTHER .
- Prep Hole & Grout Water hauling 442 2 miles /(2 loads
- Setting Core boxes: size/ no.
_- Drilling_ Length of waterline:
Moving - Hole to Hole Lost tools: Description »
Rigging Up - Rigging Down -
Mix Mud
Condition Hole, Lost Circulation Lost bits: Size Serial no.
Surveying, Inclination Test Depth: ft. Hole # .
Mobilization/Demobilization Casing lost or left in hole: Size ft. .
Other (Explain) for Client Hole #
Cuip, 17pA / - Longco Hole # :
. Bit changes: Size Serial # Depth
{Include _Sl/g 27\ 0 W3 30
, first bit
Total Hours "X % A in hole)
Dritler’s Initials | 5 \//
Shift DRILLERS Hrs. HELPERS Hrs. TRUCK DRIVERS Hrs.
A . WIS A > S LauwQSen € |l R _eadAa\S X
B S, Wweank\ % | O e B\ X 1 O wi\sasd I A0
C R, _Qocy Wi\ ~ X Q. aridnes X
Remarks: :
/Q 0w\ Q ad Mo f) ' U N RAQReass 2R
R R] ~ A t

MPLS. ‘OFFICE

NOTE: f item is chargeabie to client, place circle around time entry. Please follow instructions on reverse side.



EY
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LAWVING T LAY LUV /AN F R
Contracting Division .
General Office
Minneapolis, Minnesota 55414

“DAILY DRILL REPORT

Contract: /~?‘7 s /;? Date: o~ 5 - 19_ZZorin Y/ / s/
. A MONTH DAY TYPE RILL NO. _TRUCK NO.
Location: ﬂf" ule € _ 147’2 . Foreman’s Signature: A Ct??  f . ‘
(-
o . N Footage Summary Feet Total Casing
Shift Hole No. | £ " Material Drilled ' g:tTS»ze Drilling Reaming Drilled or| Core Re- in Hole
< . Ype From To From To | Reamed | covered | Size rootage
Day |42 12=12G=/ = p | [ N|/725 /10
A
M 72247 W 17755 17939 S
Nite 112~ /-|/ G lraz0lh0ak 2L
c .
Hourly Distribution Day Aft. Nite Supplies Consumed " .
Core Drilling ‘ Product Day | Aft. | Nite
Handling Rod (change bit) Description Size Name Number of Units
Overburden - rock bit Portland
Collaring Hole - Dia. bit Lumnite
Rotary Drilling Lt 7 n] Calseal
Handling Rod (bit) 2. : Mud 50#
' Mud - 100# .
Rock Bit - Overburden Other (Describe) . B
Reaming ( to ) : (C\\& X |
Casing — Placing e - \ h L
~ Pulling Qe xioed \
Delays - Client Acct.
Cementing - Handling Rods O OTHER ‘5’ ]
y - Prep Hole & Grout Water hauling miles @ loads
- Setting Core boxes: size/ no.
__- Drilling 4+ | Length of waterline:
Moving : Hole to Hole r__JLost tools: Description
Rigaing Up - Rigging Down
Mix Mud .
Condition Hole, LostCircatatioh w) Lost bits: Size Serial no.
Surveying, Inclination Test ~ Depth: ft. Hole # \
Mobilization/Demobilization .Casing lost or left in hole: Size ft. -
Other (Explain) for Client Hole #
Coha\g . Qe vy 2 . == Longco _- Hole # :
- j ‘ / Bit changes: Size Serial ## Depth |
Pl AN D (Include _S"‘/? - 15333
4 - first bit : :
Total Hours . = &5 8 in hole)
Driller’s Initials A7 AeR
Shift DRILLERS Hrs. HELPERS - Hrs TRUCK DRIVERS Hrs.
A 1S AN Adaay % AW R SO N/ & A vodila Z
B Lot 4 eald7K 3 ¥ C-tl 1 A B 1o v S e g
- C RleN 0 o Vil | s | BRIAN 20\ (G- ,/ _
Remarks: _ é‘\._ Re e R, DU WS : .
C- TO 2065 Mixaiwr cific. 3 Contt) MNele. 1;/:405. :

" MPLS. OFFICE

NOTE: If item is chargeable to client, place circle around time entry. Please follow instructions 'on~:reverse side.




LUNGYEAR CUNIFANY
Contracting Division

L O

. General Office o 4 ve
. oy .o Minneépolis, Minnesota 55414 . DAlLY DRILL REPORT
Contract: /70111//'(" /P Date: ',//"'-—- _/-—‘ 19 7Z Drill /g’ mns / ) ,//4/2——- /
MONTH DAY s TYPE /DRILL NO. TRUCK NO.
ocataon:és?ﬂ.&!lx - /"74 Z. Foreman'’s Signature: _ 14 TR 10 Y NP PP
/,.—/‘/71 > - : (/
. T _;7" L .Footage Summary Feet Total Casing
shitt | Hole No. | © | /Material Dritlea | Bit Size Drilling Reaming Drilled or] Core Re-| _in Hole
' < < & Type From To . From To Reamed | covered | Size | Footage
. ZE S XD 7 2005 - T
A .
Aft _ \ ]
B |- : _ -
Nite . B e = -
c - S— 5 - : o =
Haurly Dnstrlbutlon " Day Aft. Nite Supplies Consumed s :
Core Drilling: » - S ) Product” .[. Day | Aft. | -Nite
Handling Rod (change bit): *° Description . ." Size ;.,Nal\:\e ' Number of Units
Overbyrden - rock bit - | Portland - * - (e im pLan)
CollaringHole - Dia. bit Lumnite - N
Rotary Drilling N Calseal -
Handling Rod (bit)* s Mud 50#
. -, Mud 100#
Rock Bit - Overburden Other (Describe)
Reaming( *~ to ) 1
Casing.— Placing .
~ — Pulling -
-Delays Clnent Acct -
L oh =
Cementing ~ Ha""JﬁKq ﬁ"'a's - (L] , o - _ OTHER -
.= - Prep Hole.& Grout _- 2 Water ﬁaq_ling - 202 7 miles .2 loads
X .~ Setting__ : Core boxes: size/ no.
. “ Drilling” - - : Length of waterline:
Movm_g- Hole to Hole * s = Lost tools: Description
Ridaing Up - Rigaing Down 0¥ i .
Mix*Mud N - .
Condition Hole, Lost C' attor~—| ( & =Y Lost bits: Size Serial no.
Surveying,-Inclination Test D 1.7 ) Depth: ft. Hole #t
Mobilization/Demobilization . - ] Casing lost or left in hole: Size ft. A
Other (Explain) ..-.-", ... | . for Client ___ Hole #_-
) LT ST Longco, Hole #
LT Bitchanges: .  Size - Serial #  Depth
T b (include : ‘
e o first bit
. - Total Heurs N, ¢ - in hole)
Driller’s fnmals 3 B - : ,

Shift : DRILLERS Hrs: - HELPERS . Hrs. TRUCK DRIVERS _Hrs.
LA <. A\l y L <iand - c S A ARSI, o, v aadauAa e
8~ g T e - e IT ¢ = e e P

- C . < - . > S *
Reémiarks: /%S ) "'%\1\ nﬁ-& ’\Q \ {3 e X o C sl 1\ L"\' ) \—\n \ [ WL{/"/ /7‘-‘ ;
SN Lt / 28 A
e ot x—r, / o oz .c // /;at// P dw“4 w/f 2 f‘ﬁ.&lf" _,_/ ';‘f}:,” :L
,I ) ) ) J N / ’ 1 J’ S o~ - ‘L‘ ‘< . / ) - C./ /" . /
~ = P STEENS R //(// 7’ r'%f/:,/—/r < (

NOTE: If |tem is chargeable to cllent place circle around time entry. Please follow mstruct:ons on reverse snde

A MPLS. ‘OFFICE



. . ( LUINUG Y CAI CUVIFANTY B
et : J Contracting Division O
: ' General Office ; .
“DAILY EP .
Minneapolis, Minnesota 55414 DAILY DRILL REPORT

Conteacs [0/ ¢ (T Date: == 19 7 orit LS/ \MYS /

’ ._ (i TRUCK NO,
e . MONTH DA TYPE ‘ 1 DRILL NO._ {4
VaoXzi tzk/ rr ) z R

T\ 4 ,_,/ ~ .'l-a'-."'\\

_ Location: Foreman's Signature: ,
‘. : o L Footage Summary ~ Feet Total Casing
Shift | HoleNo. | & Material Drilled B"Ts'ze Drilling Reaming Drilled or| Core Re- in Hole
< : & Type From _To From To Reamed | covered | Size | Footage
[—tE—P2cl ) _ '
Day
A
Aft :
B : Lt -
: O hNOE: T Z BTN
Nite S — e
c
Hourly Distribution Day Aft. Nite o Supplies Consumed ’
Core Drilling- : Product Day | Aft. I Nite
__Handling Rod (change bit) Description Size Name Number of Units
Overburden - rock bit - Portland
Collaring Hole - Dia. bit Lumnite
Rotary Drilling Calseal
Handling Rod (bit) Mud - 504
: Mud 100#
Rock Bit - Overburden Other (Describe)
Reaming ( to )
Casing — Placing
— Pulling
Delays - Client Acct. '

Cementing - Handling Rods ’ OTHER
- Prep Hole & Grout Water hauling miles loads
- Setting Core boxes: size/ ' no.
- Drilling ’ Length of waterline:
Moving - Hole to Hole Lost tools: Description
Rigging Up - Rigging Down
Mix Mud '
Condition Hole, Lost Circulation Lost bits: Size Serial no.
Surveying, Inclination Test . . . Depth: ft. Hole #¢
Mobilization/Demobilization | O Te) Casing lost or left in hole: Size ft.
Other (Explain) ' ~ for Client __ Hole # i
Longco__ Hole # . 1
Bit changes: Size Serial # Depth
{Include :
first bit
Total Hours {> i in hole)

Driller’s Initials

Shift DRILLERS Hrs. HELPERS Hrs. , TRUCK DRIVERS Hrs.
A S e~ TN S Tpdy VAL~ TR -
B Bowe vlealln — T\O] ppRq .~ G davS 115 '
. C — 13w ke A LT s
Remarks: -/ o
Aoofsr S S P AT o oAl A2 A e T

NOTE: If item is chargeable to client, place circle around time entry. Please follow instructions on reverse side. -

MPLS. OFFICE



le WiV T Wi/l WiV Muae s
Contracting Division U ‘ S .
General Office ,
. e EP ”
Minneapolis, Minnesota 55414 DAILY DRILL REPORT

oate: (o= 1) - 77 19 o L5V R/

o
Contract: (') cYAAS S €

Location: AL T

A7

Foreman'’s Signature:

MONTH DAY ! TYPE - v DRILL NO. TRUCK NO.
worgl Ly )2

/.

» o . Footage Summary Feet “Total Casing
Shift | HoleNo. | € Material Drilled Bit Size Drilling Reaming Drilled or{ Core Re- in Hole
' < & Type From To From | To Reamed | covered | Size | rootage
Day
A
Aft
B
Nite
c
Hourly Distribution Day Aft.” Nite Supplies Consumed :
Core Drilling . Product Day | Aft. | Nite
Handling Rod (change bit) Description Size Name ' Number of Units
Overburden - rock bit Portland
Collaring Hole - Dia. bit Lumnite
Rotary Drilling Calseal
Handling Rod (bit) Mud 50#
Mud - 100#
Rock Bit - Overburden Other (Describe)
Reaming ( to )
Casing — Placing )
. — Pulling
Delays - Client Acct.
Cementing - Handling Rods OTHER
- Prep Hole & Grout Water hauling miles loads
- Setting .Core boxes: size/ - no.
- Drilling Length of waterline:
Moving - Hole to Hole ) Lost.tools: Description
Rigging Up - Rigging Down :
Mix Mud
Condition Hole, Lost Circulation Lost bits: Size Serial no.
Surveying, Inclination Test Depth: _ ft. Hole 7
Mobilization/Demobilization Casing lost or left in hole: Size ft.
Other (Explain) for Client Hole #
Longco Hole #
Bit changes: Size Serial # Depth
(Include o
first bit
Total Hours in hole)
Driller’s Initials ) )
Shift DRILLERS Hrs. HELPERS Hrs. TRUCK DRIVERS Hrs.
A | — o g1l A e € o L/
B = AT [ D oad Ll eI 74
C LV LIS I A [ Vo T v 1 v i
Remarks: o _
7ATN v a7 N A2 vk AV ATV R o
o - 7 7 A B i e AR 7 7 <7 7 ’ -
Y/ st ;|
e ' ' ‘/ 77 L~

NOTE: if item is chargeable to client, place circle around time entry. Please follow instructions on reverse side.
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’-LONGYEAR COMPANY wi
Contracung Division
eneral Office

N

RG] I
Hole No. g

- Footage Summary "

57 Dnllmg

L1 tLi [

-~ From .

e ““Réé’ﬁiihﬁ k
From ‘

~To.

Drilled or}
PR ST

eame

s e R

e AT

BT R

gk

T} RFTREIeT

O

3

LT U

T

BERYEINTEE] )

ISR ER

. ‘iﬂ{ IV 4TS ¢

3 ebm Jﬁ] plmbnbﬁ E1B7

i1 9bom

Hourlv Distribution .. -

“Nite

Core Drilling 1D BOT 70T 57

T DO TIV]C

*'Handling Rod (change bit) -

T grms 9T JJUIgs

Overburden - rock:bit:aoi md i’ b

viguni spsio

E prvizes 4o b

Collarmg Hole - Dia. bit v Lumnlte
.} Rotary Drilling: 16y 2 faita et it ra,wihhi.*‘r?;ii'?h Mwé‘ Stbition 1o rcalseal B

o Handlngod (blt) i

,4

AT
PO!S‘J")

.quwi: Br

A 1gavold 3d

- Rock Bit - Overburden b

R YRR T IRt

7

AR ST

Reaming ( to

ool b )

i} Big L35

timber of Units '+

e I o

Casing — Placing %"

o ;;,*1 B

FLopath N) 8

ootV i

-~ — Pulling

T e vidiih

R AR IEETY (A I T,

Delays Client Acct, 97

N3 BEfe AR

Sy 15,21 3

GINECIET MR

FUREH 90T LD O iy

SUINRY

SR8

Cementmg Handling Rods

- Prep Hole & Grout 2] '+~

i ton E i

iy g

chy repe0s ;;

- Setting 7\

Mdetuniy 2t

14 ;‘«.'xﬁu*}w

- Drilling’ /" =310

3 IR E )

S 100 L 8

(IS TR RS

Moving - Hole to Hole

/

4

- | Riaging Up - Rigaing Down ot ytak

brewsqe:danf

Mix Mud

2 ig‘wﬁ‘sﬁzz G

$ROD FEHTE T

Condition Hole, Lost Clrculatlonl o}

and abul

icfi . aviane

Surveying, Inclination Test; . 5

2% RN

LA H Py b

Mob:Ilzation/Demohlhzatlonmm«,u .

Other. (Explam)

aDrillerssiinitials 2.

: for‘Chen't

pe pDepth: M*_u.
Casmg Iostorrle

‘ftd,l:lules

-:Lcst bitst Snze”"m?msqa QSe”a nt; mms

Shift
Eres

B

~DRILLERS

C

Y)R\\\

1“a

2 e e M e A U o 2 AR

NOTE if mnﬁ chargeable to cllent place cxrcle around tlme entry Please follow jns éu

i




LONGYEAR COMPANY
Contractmg DIVISIOI'I

General Office .
.Minneapolis, Mlnnesota 55414

4"”2";7 19

B T I .,_' s d b B L A Footage Summary R :
Shift | Hole No.”|"2"| %% Materlal Drllled g &11.3';:“ ‘ '—”Drlllm 3" ™ ¥ Rearning 5 l()jnzl:) \‘5(? Cor
- : ' < ~From _Fr0m “To |'Reamed | cov

E xnrm wre fed

170

e ] B PN 2 ;:jviuL»}lxa;_s.kuf:,!
JO=2x2 G- A :72%?

B D] wHe S AYWE a7 HEVY uamuau 1

v

B SRRSO e

/n;’

Tl an:»(a "qusva,ﬂ

Sp stny 1B

priipnif 1o bfis 200 grulDAG 10862, S

QU 3JET Sf SDUIDALOES LIV 21T, L]

¢, 8riyIoprie 41 2boy _srtr*gmgbnsrkqpr’sqg omiL. 8l s&wiam EGECTIER TN IONE RO SUSTR BEVER:Y

-} - Nite
FAHUONZ TG

- Supplies Consumed ;
w'p,mam :
K r

~¢ Hourly Distribution - Day.#o )
Core Drilling = 8040561 DO zuq [ A eI IR
» Handling Rod {change bit) . I IR .
Overburden - rockibit: oot md £ bf Lovei speidol lsYor Bag paizgn ‘Hr
Coltaring Hole - Dia. bit B fe i
Rotary Drillingi, 2t cinilay el i

Handllng Rod (blt} '““’v\/\ 485 nmﬂ s |

Rock Bit - 0verburden .

AT e

| Reaming ( to o -
"I Casing — Placing /1 100 & -0 i ,;(fﬁ EEYTaY
i =Pulling : - : o - -

116 9he T & ,\.3\(;'&.1 i

SNRICLSIRE IEDTERETIN N

Delays Client Acct, 3uiiiifniais it
ENs ] Rl est Yo g 1.

Prhriuegis

CThes . e oL

Cementmq Handling Rods
- Prep: Hofe‘ & Grouf
- Seftirig 1 i g
i - Drilling'*
Moving - Hole to Hole
Rigging Up - Ruqmnq Down 10 7 s 6 oG '~;¢"'_
M'x Mud . . o o “ A FRUSIOEE o IVRIENISIPY-FEA:
Condition Hole, Lost Clrculatnon; slitbned abutri lista 2infl  marods a
Surveying, Inclination Test: ..o+l ... s 2ol -
Moblluzatlon/ Demoi:nllzatlon1 Aifaa
:| Other (Exp!am) e

oen &r

‘boxes
Length o’r” Waterling:

Lost tools :Descrlptlon
SEE t'm !;maﬁ. c‘“mm

! 'wr;ris ERREGHY he/m pman 2t
w7 EnLL {)nx.mqsm CERET eﬂ)v*f

JZ0PO0 QUNLIGUE R

- Ll ot .
RS et adll b

R

o aainp ey ast

a ol a0 and

) iéﬁ?‘maxfiﬂ,u =
LPERS .

Remarks:

“NOTE: If item is chargeable to client, place circle around time entry. Please follow instructions on.reverse side
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“C ntract: _@M( '/i':

PRF R tuL

A

RO EE ,n‘:;gu pavES . ugu Fobta@ sﬁmm-ary
Mat'eril';f D"ﬂe el 1} »i_BitSiz’e':.\ T ilL Dl’l"lng“ T E R aamin .
&T — Nrarersind kS
L YPe ™ Erom To | From | . ''Reamed | covered |
i

Go ey pru yiintotion Lo dif

EETEIEYIR]

Wit

ERYRTEE SR TWRR TR

BERLFEEYE] BYLRISE NN

RNV TR I

R A 15D
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220

eS|

Tonilagd - il

ASUL B VY
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R tagddt

Hip grtsris B

;_n:a.{c; B B
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5 2oy untibnsr osae sl
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DM 02i6 Hhiwe 2wt

K EENEGIVEER
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—Wr

AR

o ot
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- a1y JopTtg 1 abot 901 pribns i jsf&qé srond ofit S Jisriz ot 8y 9101
Hourly Distribution Day «-| ~Aft. - Nite P
Core Drilling gribnsrt BoL2ulq on]ii MY 1EUINE-80UION. DILOfe 1v]iT2 2 m“: vg'ﬁa",m'xs A ‘Nite
“‘Handling'Rod (change bit) - Descnptnon V55 Uamber of Units

Qverburden - rock’ bit;oci xod i b

b :;niaa:; ta F

Collaring Hole - Dia. bit -

Ao apsi

ot tsror bo

Rotary Drillingi-t: ineta +8iila vt vis

. !m'ﬁ ey i

N2

Lumnite
Calseal,u

.Portland; 17260,

B gféu,s
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|

| 9naus
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Rock Bit - Overburden .. ... _ N b i
Reaming ( to ) ,
Casing — P|acing‘. SEEOCHB NG St g U]k buie L

— Pulling g
Delays - Client Agct, oftinan ftiw ERTIEOPTEN B gt 0
FIISIS R TRE NN o I k ot PRI i —f .

Cementing - Handling Rods

- Prep:Hole & Grout 27"}

LR I60

IO 2 Bt

- Seﬁirﬁ afintwe riywah

fiscte o1

REY L REIR AN

Core boxes'

4 x)f’i
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AETPENERT TS I

Moving - Hole to Hole

' ength of waterline: |
Lost tools: Descnptlon

o umfa Gt

30RO

Surveying, Inclination Test .

C i il

o tem

Y TN

MoblItzatlon/Demoblleatlon v

1 re iy ol

amn

18 0}

= Other ( Explaln)

LRIk ialss

B ST s e

A i b

il joil

Hoknls o prelns

Bit changesf

(Include

'fir’é‘fbit

1@ latotls

Loy, ano:

3?% YJBTA ]

po pDepthy moeg oo

Casing lost:o: left =hole:
for Cllent

Riqaing Up - Rigaina:Down St vigh): parroben] anied v nciz oo T b pErAlea, 900 o
Mix Mud 2. fomn i TG O] GREGEITEIIE 40 BI0 1170 911
Condition HOIe, Lost Circulation-; shithrnaet ahuled Uadds 2i0f Lost bitst Size iz in
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a e '\)J\\SOAJ

Remarks:

T

CLIENT

NOTE: If item is chargeable to client, place circle around time entry. Please follow instructions on reverse side. . . -




paW, t-

Contract:

Foreman s Slgnature'>

: aneapohs anesota 55414

LONGYEAR COMPANY
S Contractmg lesnon
General Office.

i f%

B ;3 <% (uvl

. ik “'[""”‘ P s otal Casin
e Y A Y3 H WETTEN TA: g Al v in efit ﬂi
Shift | Hole No.”t'® Matenal bnlled" o ity "Dnllmg“ G Réaming "7 illed °°T°,F 0N Hole
) A - : iy Iy alaee dle] B SFud rEp e
< | - ; From - To From To | 'Reamed | ¢overed | Size | :
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