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3.1 Geology
Geologic maps of the area, along with recent investigative field activities, form the basis for the
current understanding of the regional and site-specific geology. The following section summarizes

the geology of the region and the features of the Site.

3.1.1 Regional Geology

The Site is located within a regional bedrock structural feature referred to as a graben. A graben is
defined as a bedrock block that has moved downward relative to the rock on either side of the block.
The Site is located near the north end of the graben, which is mapped with the northernmost extent
just north of Silver Bow Creek (Derkey and Bartholomew, 1988). A schematic representation of the
graben is shown in Figure 3.1-1 and a bedrock geology map (Elliott and McDonald, 2009), which

shows the spatial location of the graben, is shown in Figure 3.1-2.

The graben is approximately 4.5 miles wide and oriented north-south, paralleling the Divide Creek
Valley. The east and west sides of the graben are bounded by the Rocker Fault and West Fault,
respectively (see Figure 3.1-2). The graben basin has been partially filled with Tertiary sediment
eroded from the surrounding highlands, which were partially consolidated following deposition
(Derkey and Bartholomew, 1988). The Tertiary sediment is referred to as the Melrose Basin
Sequence south of Silver Bow Creek (Ruppel et al., 1993) and is labeled as “Ts — Valley-fill
sediment, undivided” on the map (Figure 3.1-2). To the north of Silver Bow Creek, the Tertiary
sediment has also been mapped as filling the north end of the Divide Creek Valley (Lewis, 1998).
Low-lying areas receiving sediment are typically called basins. However, to avoid confusion with the
tailing basin at the Site, the sediment filling the graben will henceforth be referred to as "graben-fill"

rather than the more customary geologic term "basin-fill" (Ruppel et al., 1993; Lewis, 1998).

The thickness of the graben-fill sequence is unknown over most of its aerial extent, although the
graben appears to be asymmetric, with much thicker deposits in the east, near Rocker, Montana, than
on the west, near Miles Crossing (Weight, 1998). The sequence also appears to thicken to the south
with sediment thicknesses ranging from less than 500 feet near Rocker, Montana to nearly 10,000
feet near Grasshopper Creek, south of Dillon, Montana. Near the Site, the graben-fill consists of
poorly consolidated gravel, sand, silt, and clay and may include lenses of bentonite, lignite, and hot
springs tufa. These types of sediments are deposited in lakes, streams, mudflows, and on alluvial fans

(Ross et al., 1955).

P:\Mpls\26 MT\46\2646006\W orkFiles\RFI\RFI Final Ph I 2012\Section 3.0\Section 3.1-Geology\Section 3.1 (12-31-12).docx 3.1-1



The basement rock at the Site consists of Cretaceous intrusive igneous rocks of the Boulder Batholith
(shown as “Kgt — Granite” on Figure 3.1-2), which, in some areas, may be overlain by Tertiary
volcanics [Montana Bureau of Mines and Geology (MBMG), 1978; Derkey and Bartholomew, 1988;
Elliot and McDonald, 2009].

3.1.1.1 Tectonics and Structure

Seismic hazards are minimal for the Site, which is located on the west side of the Intermountain
Seismic Zone. Seismic maps of the region (Figure 3.1-3) indicate that there is a 10% probability that
the peak acceleration will exceed approximately 12% of the acceleration due to gravity in the next 50
years (MBMG, 2005). Earthquakes in the area west of Butte tend to have magnitudes less than 3.5 on
the Richter Scale. The Silver Bow Site is in an area considered to be at the lower end of mid-range
seismic risk (MBMG, 2005). The Rocker Fault, which bounds the east edge of the graben
approximately 3.5 miles east of the Silver Bow Site, is the nearest potentially active fault (Ruppel et
al., 1993; Lewis, 1998; USGS, 2005). It is a high angle, down to the west, range front normal fault,
as shown on Figure 3.1-2. The average slip-rate of the fault is less than 0.2 millimeters per year and
the most recent deformation appear to have occurred during the Pleistocene, about 1.6 million years
ago. Due to the slow slip rate and large amount of time since the last deformation event, the risk of
an earthquake is very low and it is possible that the fault is no longer active (Haller, 2005). The fault
that bounds the west side of the graben is reported as inactive (USGS, 2005).

3.1.1.2 Economic Deposits

The Site is located in one of the world’s major mining areas. A 2,000 square mile area surrounding
the Site contains metal and mineral deposits mined for copper, gold, silver, lead, tungsten, phosphate,
and talc (Alt and Hyndman, 1997). The area also has uranium deposits, including one located
approximately three miles southwest of the Site (Merewether, 1960). Associated with these mining
activities are many mineral concentration mills and smelters. Within a two-mile radius of the Site,
there are seven mines or claims, shown on Figure 3.1-4, which extracted gold, silver, fluorine,
aluminum, beryllium, and clay. All of the mines within two-miles of the Site are listed as abandoned
and inactive. The original dataset incorrectly identified that there was a phosphate mine at the Silver
Bow Site (Montana Natural Resource Information System, 2004). The raw materials used at the
Silver Bow Site were not mined at the Site, and there is no information indicating that commercial

mining ever occurred on the Site.
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3.1.2 Site Geology

Area geology consists predominantly of graben-fill deposits, which make up the uppermost geologic
unit over most of the Site. Based on regional information, the graben-fill deposits are underlain by
igneous bedrock and are covered in place by alluvial deposits associated with Sheep Gulch and Silver
Bow Creek. The topography has been altered by construction of the tailing basin and the placement

of the slag piles.

Geologic cross sections of the Site were prepared using available logs of production wells and
borings advanced at the Site. A cross section location map (Figure 3.1-5) identifies the locations of
cross section A-A’ through cross section I-I’ (Figures 3.1-6 through 3.1-14). From the cross sections,

available logs, and field observations, a discussion of the Site geology is provided below.

3.1.21 Sheep Gulch Alluvial Deposits

Sheep Gulch is normally dry from its upper reaches to just south of the tailing basin. Surface flows
are observed only during snowmelt, heavy rainfall events, or periods when the REC Silicon plant
located south of the Site discharges sufficient water to a branch of Sheep Gulch. The tailing basin
was constructed over a portion of the former Sheep Gulch channel and its associated alluvial
deposits. A number of borings and monitoring wells have been completed in the alluvial deposits at
the Site. The 2006 Site investigation work included placement of two monitoring well nests within
the Sheep Gulch alluvial deposits. Nested monitoring wells MW-06-7, MW-06-8, and MW-06-9 were
installed near the center of the tailing basin, with MW-06-8 completed in the Sheep Gulch alluvial
deposits. Nested wells MW-06-5 and MW-06-6 were installed south of the tailing basin, near the
upstream Rhodia property boundary, with MW-06-5 completed in the Sheep Gulch alluvial deposits.
Monitoring well logs are provided in Appendix 3.1-A, and monitoring well locations are shown on
Figure 3.1-5. Soil sampling completed during the well installation verified the presence of the Sheep
Gulch sediment beneath the tailing basin and identified the vertical extent of those deposits at about
10 feet thick. Sand, clayey sand, and organic soils were observed in the Sheep Gulch sediment
samples. The sediments collected in the former stream channel, where the tailing basin is located,
were indicative of a stream with low sinuosity, and possibly moderately braided in some areas. The
soil sampling also shows a deposit of clayey organic soil above the Sheep Gulch sediment. This
material was likely deposited during the early years of plant operations, as a phosphate ore-washing
unit was used to wash the clayey soil from the ore and the wash water and soil were conveyed to the

tailing basin.
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Cross-sections A-A’, B-B’, C-C’, D-D’ and F-F’ (Figures 3.1-6 through 3.1-9 and 3.1-11) transect
the current and former location of Sheep Gulch and show Sheep Gulch alluvial deposits. These
sediments were deposited within its floodplain over the years, and the main channel bed consists of
sand and gravel. Along the sides of the main channel, sediments are typically interbedded sand
deposits and fine-grained over-bank deposits with limited amounts organic soils. Boring logs
completed by others found similar alluvial materials beneath the stretch of Sheep Gulch on adjacent
property to the south (see REC boring logs in Appendix 3.1-A). Beneath the Sheep Gulch alluvial

deposits, the sediment is characteristic of the graben-fill deposits.

3.1.3 Graben-Fill Deposits

The graben-fill deposits were separated into two groups, upper and lower, based on sediment
composition and the degree of consolidation. Although there are some geologic differences observed
with depth at the Site as discussed below, the upper and lower portions of the graben-fill deposits are
hydraulically connected based on the data available and behave as a single hydrostratigraphic unit
(see Section 3.2 for additional discussion). Well logs for the onsite production wells show the upper
graben-fill deposits extend to depths of at least 100 to 200 feet below the ground surface (Appendix
3.1-A). Based on deep borings completed for the facility production wells, the lower graben-fill
deposits extend to a depth of at least 400 feet in the northeastern portion of the Site. Igneous rocks
(which would indicate the lower limit of the graben-fill deposits) were encountered at depths of 197

and 208 feet in the southern portion of the Site.

The upper graben-fill material beneath the Site consists primarily of fine-grained silt and clay
deposits with interbedded silty sand layers. The cross sections show the western portion of the upper
zone are predominantly fine-grained silty sands, clay and silt with some interbedded sand, silty sand,
and poorly consolidated clays and silts. The eastern portions of the upper zone contain fine-grained
clays and silts with interbedded layers of sand and silty sand occurring more frequently and near the
surface. In general, sediments observed in the eastern portion of the Site tend to be coarser grained in

nature compared to the sediment in the western portion of the Site.

In contrast, the lower graben-fill deposits include layers of loosely consolidated shale, mudstone,
siltstone, and silty sandstone. Chert-filled veins of hydrothermal origin have also been observed in
numerous borings at various depths. Erosion by surface water flow in Sheep Gulch has exposed the

chert veins at several locations along the gulch south and west of the tailing basin.
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3.1.4 Geophysical Surveys

Three geophysical surveys were conducted in the Site area and provide information on bedrock in the
area. In 1998, a Field Methods class from Montana Tech completed a gravity and magnetics survey
along a transect that crossed the southern portion of the Site and concluded that faulting may exist in
the central region of the valley floor (Borduin, 1999). The location of the 1998 survey line is shown

on Figure 3.1-15.

Montana Tech students performed seismic, gravity and magnetic geophysical surveys in 2008. The
report is provide in Appendix 3.1-B. The report identified a bedrock ridge trending
northeast/southwest across the Site area and the estimated depth to the bedrock ridge ranged from
200 meters to 600 meters. The 2008 transect line ran from southwest to northeast across the Site

(Figure 3.1-15) between two outcrops of Butte Quartz Monzonite (Appendix 3.1-B).

A third gravity survey was performed by Montana Tech students in 2009 and the report is provided in
Appendix 3.1-C. The gravity survey consisted of five east-west transect lines (see Figure 3.1-15)
that covered the majority of the Site area. The gravity data were used to develop a model of bedrock

topography (see Appendix 3.1-C).

In general, the geophysical surveys have resulted in a similar conclusion — that there is an apparent
bedrock ridge located in the west-central portion of the Site that trends from southwest to northeast.
The reports do not provide specific information on the depth of the bedrock ridge below the ground
surface. Interpretation of Figure 13 from the report in Appendix 3.1-C suggests that the bedrock
ridge may be located approximately 100 meters beneath the surface. Figure 3.1-15 shows the
locations of deep borings that have been completed on or near the Site. Igneous rocks have been
encountered in four borings at depths ranging from 80 to 225 feet. The minimum depth to igneous
bedrock in borings completed at the Site is 197 feet at boring BSB-4. Igneous rocks were
encountered during the drilling of production well RP-W-1A at a depth of 225 feet, but not in any of
the other deep borings advanced for the facility production wells, which extended to depths of up to
400 feet. Production well RP-W-1 is adjacent to RP-W-1A; the log for RP-W-1 shows a well depth
of 225 feet, but does not list any geological information so it is unknown if igneous rocks were

encountered when drilling this well.

3.1.5 Summary of Site Geology
Area geology consists predominantly of heterogeneous graben-fill deposits, which make up the

uppermost geologic unit over most of the Site. Based on regional information, the graben-fill
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deposits are underlain by igneous bedrock of the Lowland Creek Volcanics and Boulder Batholith.
Geophysical surveys completed at the Site suggest that a bedrock ridge may be located in the west-
central portion of the Site and trend northeast/southwest. The depth and extent of the bedrock ridge
site investigations have identified alluvial deposits associated with Sheep Gulch and Silver Bow
Creek overlying the graben-fill deposits. The topography has been altered by construction of the

tailing basin and the placement of the slag piles, as indicated on the cross sections.
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SB-97- |

HOLE NO.
SHEET
Barr DRILLING LOG =
ey 2y OF -2 SHEETS
PROJECT NAME/NO. S/ Lved 3@ /75/44 o2 TS SIZE AND TYPE OF BIT

LOCATION (Coorcinates or Sazon) =££ £ CULE

DATUM FOR ELEV. SHOWN

DRILLING AGENCY

MANUFACTURERS DESIGNATION OF DRILL

HOLE NO. S3-91 -1

TOTAL NO. OF OVER-

BURDEN SAMPLES TAKEN Disturbed ____ Undisturbed

NAME OF DRILLER

TOTAL NO. CORE BOXES

27
(acLuvium)

28

O <i 7o pianT Paers

DIRECTION OF HOLE Verical [ inclined Deg. from Ve | ELEV. GROUNDWATER
THICKNESS OF OVERBURDEN DATE HOLE: Started Completed
DEPTH DRILLED INTO ROCK ELEV. TOP OF HOLE < .o .Y
TOTAL DEPTH OF HOLE 71%.0 SIGNATURSE OF INSPECTOR
' SAMPLE |DEPTH cussmcn.;noe: OF’MATERIALS REE‘;?(V-' N REMARKS
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HoLEno. S8 =21

Barr DRILLING LOG siest
Fpreery Irzry OF - SHEEZTS
PROJECT NAME/NO. SitveEri. Buww /24/46'0‘5 Is L SFZE AND TYPE OF 31T L‘{ \IH L—\SA
LOCATION (Cooramamssason) o = =, core DATUM FOR ELEV. SHOWN S |_
DRILNGAGENSY o' [LEEFE T ratlhin G MANUFACTURERS DESIGNATION OF DRILL Mg ® ¢
HOLE NO. =R -99-2 BORDEN P e takzn __ Disturbed __ Undisturbed
NAME OFDRILLER  OAVE ( 20WLEY TOTAL NO. CORE BOXES
DIRECTION OF HOLE [ verical  Oincined Deg. from Vet | ELEV. GROUNDWATER
THICKNESS OF OVERBURDEN NA DATEHOLE: /o/ 31 {57 Started /0/51/97 Completed
DEPTH DRILLED INTO ROCK NA ELEV.TOPOFHOLE 52 (,2 .9
TOTALDEPTHOF HOLE 2L & SIGNATURE OF INSPECTOR % %
SAMPLE DEPTH‘ CLASSIFICATION OF MATERIALS RECOV-| " REMARKS
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HOLENO, SB- 471 -T

Barr

DRILLING LOG

SHEET
OF

z
T sHEETS

PROJECTNAMENO. <5 ey 3 :/75/_%_003 o,

SIZE AND TYPE OF BIT

LOCATION (Coorinates or Sartion)

DATUM FOR ELEV. SHOWN

DRILLING AGENCY

SEE Fieua s

MANUFACTURERS DESIGNATION OF DRILL

HOLE NO.

5% - 91

- L

TOTAL NO. OF OVER.-

SURDEN SAMPLES TAKEN Disturbed __ Uncisturbed

NAME OF DRILLER

TOTAL NO. CORE 30XES

DIRECTION OF HOLE W&Verical O Inclined Deg.from Vert. | ELEV. GROUNDWATER
THICKNESS OF OVERBURDEN DATE HOLE: ___ Started Compieted
DEPTH DRILLED INTO ROCK ELEV.TOPOFHOLE S30,2.9
TOTALDEPTHOFHOLE Y. S SIGNATURE OF INSPECTOR
SAMPLE | DEPTH CLASSIFICATION OF MATERIALS RECOV-| REMARKS
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HOLE NO.
Barr DRILLING LOG sweer
Spreers Sy ofF 3 SHEZTS
PROJECT NAMEING. S/ gl Buicd /Zi/s6-0o% 552 SIZEANDTYPEOF SIT Az, niga
LOCATION (Coorcinates or Smson) SsE = QQKE DATUM FOR ELEV. SHOWN MSL
DRILLNGAGENCY  »'CEcrc MANUFACTURERS DESIGNATION OF ORILL "G5 L*
HOLE NO. Se-a _ 3 e O en Disturbed Undisturoed
NAMEOFDRILER  [Dave ¢ RowLeY TOTAL NO. CORE BOXES
DIRECTION OF HOLE X{Venical O Inclined Deg. from Vet | ELEV. GROUNDWATER
THICKNESS OF OVERBURDEN NA DATEHOLE: /o/ 29 /97 sianed /0/ /97 Completed
DEPTH DRILLED INTO ROCK: NA ELEV.TOPOFHOLE S 31,]. Y
TOTAL DEPTH OF HOLE 7.0 SIGNATURE OF INSPECTOR (_Z //1 . % 0
SAMPLE | DEPTH CLASSIFICATION OF MATERIALS RECOV-| /! REMARKS
(Descripsion) ERY
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HOLE NO.~Z
Barr DRILLING LOG SEsT -z
Fprerrs Loy OF 3  SHEETS

PROJECTNAMENO. S\ ved. B /23 44 003 TS

SIZE AND TYPE OF BIT

LOCATION (Coorfinates or Stason) &S‘é ,:./GU

DATUM FOR ELEV. SHOWN

DRILLING AGENCY

MANUFACTURERS DESIGNATION OF DRILL

HOLE NO.

TOTALNQ. OF OVER-

BURDEN SAMPLES TAK=N ____ Disturbed

Uncisturbed

S8—=71-3%3
NAME OF DRILLER :

TOTAL NO. CORE BOXES

DIRECTION OF HOLE ¥ Venical O inclined Deg. from Vert ELEV. GROUNDWATER
THICKNESS OF OVERBURDEN DATE HOLE: Started Completed
DEPTH DRILLED INTO ROCK ELEV. TOP OF HOLE 836} 4
TOTAL DEPTH OF HOLE 5'\ Re) SIGNATURE OF INSPECTOR
SAMPLE | DEPTH CLASSIFICATION OF MATERIALS RECOV- N REMARKS
(Descrivion) ERY -
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FOLE NO. M

Barr - DRILLING LOG ST 3
ol OF 3 sHz=Ts
PROJECT NAME/NO. Sl UE_ .504,\)/24 Lt~ TS SIZE AND TYPE OF 3IT
LOCATION (Coorzinates or Sason) s== <y e m DATUM FOR ELEV. SHOWN
DRILLING AGENCY MANUFACTURERS DESIGNATION OF DRILL
HOLE NO. i 41 2 ;Sﬁzixpgilxzh, Disturbed ____ Undisturbed
NAME OF DRILLER TOTAL NO. CORE BOXES
DIRECTION OF HOLE & vertical (3 Indlined Deg.fom Vet | ELEV. GROUNDWATER
[_Tmcmsss OF OVERBURDEN DATEHOLE: /0/21(47 saneq Completed
DEPTH DRILLED INTO ROCK ELEV.TOPOFHOLE & 30, (.Y
TOTAL DEPTH OF HOLE 5710 SIGNATURE OF INSPECTOR
SAMPLE I DEPTH’ CLASSIFICATION OF MATERIALS RECOV- N REMARKS
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HoLzno, DB -9 —4

Barr DRILLING LOG sweer
Spresry Crzay OF Z SHEETS
PROJECTNAMEINO. S/ gl Bued /2L/56-0az 552 SZEANDTYPEOFSIT (5, 5/ HSA
LOCATION (commmus rsaion) = 7 c DATUM FOR ELEV. SHOWN M< L
DRLLNGAGENSY St corre D1 (A is MANUFACTURERS DESIGNATION OF DRILL ”’é’a_ ,(;1
BURDEN SAPL LS TAKEN Disturbed ___ Undisturbed

HOLE NO.

SB-97— <4

NAMEOFDRLLER AL  CRocy £y

TOTAL NO. CORE SOXES

DIRECTION OF HOLE X[ vVertical  {J Inclined Deg. from Vert

ELEV. GROUNDWATER

DATEHOLE: /4/ 2 /97 stared /@/ /47 Completed

THICKNESS OF OVERBURDEN /\[ A
DEPTH DRILLED INTO ROCK /\J A ELEV. TOP OF HOLE 5’ 3 63' 5‘
TOTAL DEPTH OF HOLE 24. , 5' / SIGNATURE OF INSPECTOR 4//4‘ %I
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HOLE NO. _S8-9 7 =

Barr

Tpreny =y

DRILLING LOG

SHEET =
OF 2. SHEETS

PROJECTNAMENOG. 5 e B / 23/4¢ —0c03 TS

SIZE AND TYPE OF BIT

LOCATION (Coorzinates or Saton) = ;;“5 A GCUELE ..

DATUN FOR ELEV. SHOWN

DRILLING AGENCY

MANUFACTURERS DESIGNATION OF DRILL

HOLE NO.

58-97 —4

TOTAL NO. OF OVER-

‘ BURDEN SAMPLES TAKEN ____ Disturbed Undisturbed

NAME OF DRILLER

TOTAL NO. CORE BOXES

DIRECTION OF HOLE R Vertical ([ inclined Deg. from Ver. | ELEV. GROUNDWATER
THICKNESS OF OVERBURDEN DATE HOLE: 11/3/9 7] Started Completed
DEPTH DRILLED INTO ROCK ELEV. TOP OF HOLE =3 2L 3,5
TOTAL DEPTH OF HOLE SIGNATURE OF INSPECTOR
SAMPLE | DEPTH CLASSIFICATION OF MATERIALS REE‘;sv- N. REMARKS
{Description) .
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HolENo, _SB=9T7-5

Barr DRILLING LOG swesr 1
Sprery Zmy OF  Z SHEETS
PROJECT NAMENO. S,/ s Bocd [20/26-0e% 550 SIZEAND TYPEOF 3IT (7 5/8 I /0% ap
LOCATION (Commmes arsason) = Cor.E DATUM FOR ELEV. SHOWN MmS L
DRILNGAGENSY  © K.EEFE D UL A MANUFACTURERS DESIGNATION OF DRILL ’;“_T
HOLE NO. SH-97 -5 RO B e KEN Disturbed ____ Undisturbed
NAMEOFDRILLER o oo Cloy SV TOTAL NO. CORE BOXES
DIRECTION OF HOLE [ venical (O inclined Deg.fom Vert | ELEV. GROUNDWATER
THICKNESS OF OVERBURDEN N A DATEHOLE: /o/ /497 stared /0/ /57 Completed
DEPTH DRILLED INTO ROCK N A ELEV. TOP OF HOLE SZ L4, 7
TOTAL DEPTH OF HOLE 33,0 SIGNATURE OF INSPECTOR 40/%% .
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HOLENO. DB -97 =5

Barr DRILLING LOG SHEET =
Spresry Cxzay ) OF Z SHEETS
PROJECTNAMENG. S, e o /23 / 44 003 TSE_ SIZE AND TYPE OF 31T _
LOCATION (Coorcinates or Sation) =FE Fleol £ DATUM FOR ELEV. SHOWN
DRILLING AGENCY MANUFACTURERS DESIGNATION OF DRILL
HOLE NO. SB-95 - 5 N e Disturbed Undisturbed
NAME OF DRILLER TOTAL NO. CORE BOXES
DIRECTION OF HOLE W Verticat [ Inciined Deg. from Vert. | ELEV. GROUNDWATER
THICKNESS OF OVERBURDEN DATE HOLE: Started Completed
DEPTH DRILLED INTO ROCK ELEV.TOPOFHOLE 5 B 4,7
TOTAL DEPTH OF HOLE 232,06 | SIGNATURE OF INSPECTOR
SAMPLE | DEPTH CLASSIF!CA;I;S:B QF)MATERlALS ngiev' N REMARKS
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HOLEND. D& -1 —(5

SHEST /
Barr DRILLING LOG

Syresrs Crory orF Z. SHEETS
PROJECT NAMENO. S/ ysil Bocd /Ze/dpm oes 55 2. SIZE AND TYPE OF 3IT 4 Hsa
LOCATION (Coorcinates or Sagon) == = = 2 DATUM FOR ELEV. SHOWN m 5 L

DRILLING AGENCY

okeere Dy L ING

MANUFACTURERS DESIGNATION OF DRILL Mg" '3“

Il

TOTAL NO. OF OVER-

HOLE NO. '55 e P BURDEN SAMPLES TAKEN Disturbed ____ Undisturbed
NAMEOFDRILER DA/ Cyes L EY TOTAL NO. CORE BOXES
DIRECTION OF HOLE [{Vertical [ inclined Deg.from Vet | ELEV. GROUNDWATER
THICKNESS OF OVERBURDEN NA DATEHOLE: /¢ /<t /97 Staned JP/F/97 Compieted
DEPTH DRILLED INTO ROCK N A ELEV. TOP OF HOLE 5358,
TOTAL DEFTH OF HOLE 20,5 SIGNATURE OF INSPECTOR ) /), 7,
SAMPLE | DEPTH| 131935 CLASSIFICATION OF MATERIALS RECOV-| /7 Remarks
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Holeno,_SB-97-0b

Barr DRILLING LOG SheET Z

ey iy OF 7 SHEETS
PROJECTNAMENO.  S,1 ved Bp) / 5 3 4t —003 TS SIZE AND TYPE OF BIT -
LOCATION (CoomsmatesorSemon) <5 au ‘7_5 DATUM FOR ELEV. SHOWN
DRILLING AGENCY MANUFACTURERS DESIGNATION OF DRILL
HOLE No. sg-971-C ! BORDEN SAMPLES Taxen ____ Distrbed ___ Undisturbed
NAME OF DRILLER TOTAL NO. CORE BOXES
DIRECTION OF HOLE YVerical  (J Inciined Deg.fomVe. | ELEV. GROUNDWATER
THICKNESS OF OVERBURDEN DATE HOLE: Started _ Completed
DEPTH DRILLED INTO ROCK ELEVTOPOFHOLE & =2 SE, |
TOTAL DEPTH OF HOLE 265 SIGNATURE OF INSPECTOR
SAMPLE | DEPTH CLASS!FICAm)MATERIALS REEif'{Vr 1 W REMARKS
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1997 Well Logs



HOLE NO. M_:(_.

SHEET /

Barr DRILLING LOG of 2 smeers

Exvury Lorpwy
PROJECTNAMENG. S L v R o) 206 Jaf - T SZEANDTYPE OF BIT =l 14 s
LOCATION (Cooromaes or Stavon) SEE U 5-\./ e DATUM FOR ELEV. SHOWN ,‘”5‘ o

ANUFACTURERS DESIGNATION OF DRILL "= ** * =
DRILLING AGENCY .- - ’D itha o M, =
QLerEs TOTAL NO. OF OVER- N u a
HOLE NO. M ‘-q T - } BURDEN SAMPLES TAKEN — =
NAME OF DRILLER D AVE g LEY TOTAL NO. CORE BOXES
DiRECTION OF HOLE “Vencai  Oincined Deg. from Vet | ELEV. GROUNDWATER
THICKNESS OF OVERBURDEN NA DATE HOLE: Staned Completed
DEPTH DRILLED INTO ROCK Na ELEV.TOPOFHOLE 53 &5 9. 8
TOTAL DEPTH OF HOLE 3 2.1 [} SIGNATURE OF INSPECTOR 1,(
RECOV- 7

SAMPLE | DEPTH CLASSIFICA;I’ION OF‘MATERIALS ERY N REMARKS
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HOLE NO. Mi

SHEET L ‘
Barr DRILLING LOG o L seee-
PROJECT NAME/NO. §‘ L UE’L E ) 7'(‘/46' o3 SIZE AND TYPE OF BIT

LOCATION (Cooromatas or suasen)

SEE Fieurle

DATUM FOR ELEV. SHOWN

DRILLING AGENCY - — MANUFACTURERS DESIGNATION OF DRILL
Ol ECER Draceiaiy
TOV . OF -
HOLE NO. Myl =97~/ BURDEN SA e AkEN Disturbed Undisturbed
NAME OF DRILLER NAE ENp0LE v TOTAL NO. CORE BOXES
DIRECTION OF HOLE x Verical O inciined Deg. tom ven. | ELEV. GROUNDWATER
THICKNESS UF OVERBURDEN N A DATE HOLE: Starteg Compieted
DEPTH DRILLED INTO ROCK N4 ELEV. TOP OF HOLE
TOTAL DEPTH OF HOLE SIGNATURE OF INSPECTOR g ; 4 %
A
SAMPLE | DEPTH cussmc:A;non OF'MATER!ALS REE‘F:gV- N ] REMARKS
21 —] - -
- I? EFalL TO — -
22 — — —
3 Lo of - ~
23 ] [ —
3 MW-Aa77-2 ~ -
24 Fod_ PMoFILE — —
25 —] [ .
26 ~—] -
21 3 - E
28 —] I I~
29 : :- :..
30 —] — —
31 — [ —
32 ~ -
3 (5323.1) = -
- _ - —
= Eop 32 - -
34— :. .
a5 ] [ —
16 — — [
37 - ~
38 — -
39— it




.
t

HoLENo. AW 97 Z

SHEET i
Barr i DRILLING LOG Ty e
PROJECT NAMEING. S,/ yele Bo /28/46-0e3 55 L SZEANDTYPEOF 8T U '|q yca
LOCTATION (Coommnates o Smvor szz Fi cor £ DATUM FOR ELEV. SHOWN ML
DRILLINGAGENCY /'LCETE DRILLING MANUFACTURERS DESIGNATION OF DRILL "20 E,' .b‘
HOLE NO. Mmw-91-72 B O KEN Disturbes Unaisturbes
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THICKNESS OF OVERBURDEN NA DATEHOLE: /0/; . /97 Sanes /0/ /77 Compietes
DEPTH DRILLED INTO ROCK NA ELEV.TOPOFHOLE  C2cz 3
TOTAL DEPTH OF HOLE “2.3 SIGNATURE OF INSPECTOR ‘/Z }
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HCLE NO.

/MMJ 'q—'“

2

Barr . DRILLING LOG

Sowerg e

SHEET z
or =2 SHEETS

- PROJECZT NAMEND.

SiLvert Bo) /[72/4¢ 0oz ISc

SIZE AND TYPZ OF BIT

LOCATION (Cooromaias cr smvor) =~ Y [y

DATUM FOR ELEV. SHOWN

DRILLING AGENCY

MANUFACTURERS DESIGNATION OF DRILL

HOLE NO. mw -a_.

TOTAL NO. CF OVER-
BURDEN SAMPLES TAKEN _____ Disturbed __ Unarsturpes

NAME OF DRILLER

TOTAL NO. CORE BOXES

DIRECTION OF HOLE W wvencal  [J inckned

ELEV. GROUNDWATER

THICKNESS OF OVERBURDEN

DATE HOLE: Staneg Compieted

DEPTH DRILLED INTO ROCK

ELEV. TOP OF HOLE 2% .7

TOTAL DEPTH OF HOLE 2. 7‘ SIGNATURE OF INSPECTOR
SAMPLE ]DEPTH CLASS!FICA;NON OF'MATERIALS REE":@V- N REMARKS
cs Ji | sy ceanw ceay - -
21 ;-_- 1:’ ( CL-/ C..L.-ML) o" :_-. —
3 PALE oavE C1ovi (1<) — [
2 —-: Mo ST E— —
= LAYBRA  OF : Cuecdl = o =
- : ¢ Dn .
2 3 CHEAT 25,5-21.3"| F TR
= : = le/1 1137 g:30am
= ; = IN HiA -
= WET BElow 2o’ — —
S 3 IN 2ZoNTS 8" L
26 — e
- 17 . [
- - HALD DAL,
= =~ | zo-24 Reer |
28 E. -
23 = -
- - SHALE pResntE
g 7 L [
41 3 - IN A FEL -
5> w3 2"E | oozt =
= C LAyens Betwy E
32 — 3 -FECET . —
3 - -
3% — :_ -
s & :_ i
41 - -
$S 39 e -
*3 14 = —
a7 E i
38 -
3 (Cﬁtusmvs) -
3 — W/ SHALE —
: -




HOLE NO. _/WML

’ SHEET
Barr DRILLING LOG 3
ey ey oF 3 SHEETS
PROJECTNAMEIND. < | o 25 3/ 24 sas —mmecae | SZ5ANDTYPEOF 817
LOCATION (Csoranates or Sason) r <y eTd DATUM FOR ELEV. SHOWN
DRILLING AGENCY MANUFACTURERS DESIGNATION OF DRILL
TOTAL NO. OF OVER-
- HOLE NO. MW = A7 - 2 BURDEN SAMPLES TAKEN Disturved Ungisturbes
' NAME OF DRILLER TOTAL NO. CORE BOXES
DIRECTION OF HOLE R vencar  Oinchnes Deg.tomven. | ELEV. GROUNDWATER
THICKNESS OF OVERBURDEN DATE HOLE: Staned Compietec
DEPTH DRILLED INTO ROCK ELEV. TOP OF HOLE g 35c 7
TOTAL DEPTH OF HOLE 1.3 SIGNATURE OF INSPECTOR
SAMPLE | DEPTH cu.ssmu;nou DF,MATERIALS REEig\’- N REMARKS
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HoLE No.__ MW =947 -

SHEET 1
Barr | DRILLING LOG .
PROJECTNAMENO. Syt yei Butd /Z2e/g6m ooy 550 SIZE AND TY®E OF Bi7 T
DATUM FOR ELEV. SHOWN cer S o

LOCATION (Conromass cr savon) SsE i GorE

DRILLING AGENCY

MANUFACTURERS DESIGNATION OF DRILL + = ~

HOLE NO.

TOTAL NO. OF OVER-

BURDEN SAMPLES TAKEN Disturoed __ Unaisturbed

NAME OF DRILLER

TOTAL NO. CORE BOXES

DIRECTION OF HOLE K venical

Deg. from ven.
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ELEV. GROUNDWATER

THICKNESS OF OVERBURDEN
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TOTAL DEPTH OF HOLE
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HOLE NO. MW-T 7 - &4

SHEET /
Barr DRILLING LOG .
e oF 3 sHE=TS
PROJECT NAME/NO. SiLvEH- Bowd /54/46- ool TS L SIZE AND TYPE OF BIT +|/4’ ” ID
LOCATION (Coormnates or Sanor:) =s& = corE DATUM FOR ELZV. SHOWN b S o
DRILLINGAGENCY 1 e e ¢ £ MANUFACTURERS DESIGNATION OF DRILL ’;‘_‘ﬁ";
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1 ‘ THICKNESS OF OVERBURDEN N& DATE HOLE: /o/ 13 /97 Sanea /0/ /97 Compietes
‘ DEPTH DRILLED INTO ROCK A ELEV.TOPOFHOLE 532 (, .0
¥ TOTAL DEPTH OF HOLE Gl S’ SIGNATURE OF INSPECTOR %.1 ,
' SAMPLE | DEPTH CLASSIFICATION OF MATERIALS REEiSV- N T REMARKS
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HOLEND. _Mial- 9 = <&

Barr DRILLING LOG
vy reey -

SHEET = 1
0F 3  SHEET"

PROJECT NAME/ND. S.Lved 3 \ /,3/4{‘ —o02 TS,

SIZZ AND TYPE GF BIT

DATUM FOR ELEV. SHOWN

LCZATION (Zooronaies o savor ! i‘é F-IC-ULE
DRILLING AGENCY MANUFACTURERS DESIGNATION OF DRILL
HOLE NO. M -9 - 4 Iﬂ:’é‘sﬁ"sﬁp‘fgﬁxg Oisturoed _ Undisiurpec
NAME OF DRILLER TOTAL NO. CORE BOXES
DIRECTION OF HOLE venca D incanes Deg.fromven | ELEV. GROUNDWATER
THICKNESS OF OVERBURDEN DATE HOLE: Stanec Compieted
DEPTH DRILLED INTO ROCK ELEV. TOP OF HOLE S2%v.0
TOTAL DEPTH OF HOLE ©1.$ SIGNATURE OF INSPECTOR
CLASSIFICATION OF MATE RECOV-
SAMPLE | DEPTH _] ; 'MA RIALS ERY N REMARKS
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SHEET 3
BWGEI DRILLING LOG OF 2  SHEETS
PROECTNAMENG. < ol 203 /o s __ioo, | SZEANDTYPECFES
CATION - . TUM FOR ELEV. SHOWN
LCCATION (Coorons:es or Stasor; <z <yem o DATUM FOR ELE W
DRILLING AGENCY MANUFACTURERS DESIGNATION OF DRILL
: TOTAL NO. OF OVER. :
- HOLE NO. Ml — 977 - & BURDEN SAMPLES TAKEN D o ur
NAME OF DRILLER TOTAL NO. CORE BOXES
DIRECTION OF HOLE K venicat O inciinec Deg.from ver. | ELEV. GROUNDWATER
THICKNESS OF OVERBURDEN DATE HOLE: Staned Compietes
DEPTH DRILLED INTO ROCK ELEVTOPOFHOLE S35, ©
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LOCATION \Zoorowaies or sascn: SEE Fieore DATUM FOR ELEV. SHOWN ML
B —_—— - ™M (S "
DRILLING AGENCY 51 EETE Ditice i MANUFACTURERS DESIGNATION OF DRILL My
RSN an. 5 AT o w—
NAME OF DRILLER Dave CROwWLCY . TOTAL NO. CORE BOXES
DIRECTION OF HOLE R vencar  Jtncinec Deg.from Ve | ELEV. GROUNDWATER
THICKNESS OF OVERBURDEN DATEHOLE: /o/ 206 /57 sunec /0A\/T7¢C
DEPTH DRILLED INTO ROCK NA ELEVIOPOFHOLE S4po. |
TOTALDEPTHOFHOLE =72, ¢, * SIGNATURE OF INSPECTOR: ‘i_ﬁ
SAMPLE | DEPTH cussnnca;non OF)MATERIALS Risigv-] N REMARKS
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=OLE NO.
| SHEET z
Barr DRILLING LOG _
Soreery xma OoF SHET
= 9 =1 = c
PROJECTNAMEND. <) Lgg B /,5 ) 4¢ —o03 TS SIZE AND TYPE OF BIT
LCCATION (Cooromates or Sawor &.ﬁ F"GUQ—E * DATUM FOR ELEV. SHKOWN
DRILLING AGENCY MANUFACTURERS DESIGNATION OF DRILL
TOTAL NO. OF OVER-
HOLE NO. Mmd. 2. S e Simote Taxen Disturned Unersturnec
NAME OF DRILLER TOTAL NO. CORE BOXES
DIRECTION OF HOLE Wvencat [ incunes Deg.from ven. | ELEV. GROUNDWATER
THICKNESS OF OVERBURDEN DATE HOLE: Sanec Compieted
DEPTH DRILLED INTO ROCK ELEV.TOPOFHOLE  CUB0 . |
TOTAL DEPTH OF HOLE i AN SIGNATURE OF INSPECTOR
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Barr DRILLING LOG
TOWeT, Ty

SHEET
oF 4 sHe—

PROIECT NAMENG
Rozzc MENS. SitvEn. Bnu)/2e /ey 0 TS e

SIZE AND TYFE OF BIT

LOCATION (Zoarounas Kaoon
) - | sa SYrCETT o

DATUM FOR ELEV. SHOWN

DRILLING AGENCY

MANUFACTURERS DESIGNATION OF DRILL

HOLE NO. Mwl -4 - 5

TOTAL NO. OF OVER-

BURDEN SAMPLES TAKEN Disiurped Uncisturbec

NAME OF DRILLER

TOTAL NO. CORE BOXES

DIRECTION OF HOLE & verucal O inchnes Deg. from vent

ELEV. GROUNDWATER

THICKNESS OF OVERBURDEN DATE HOLE: Stanec c
DEPTH DRILLED INTO ROCK ELEV. TOP OF HOLE 2,400 )
TOTAL DEFTH OF HOLE iy ™ SIGNATURE OF INSPECTOR
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HOLE NO.
SHEET a4
Barr DRILLING LOG
Spmerg Lz OF & SHEETS
AND TYPE OF BIT
PROJECTNAMENG. < | yen Bnw)/ 24 few —onrvse | SZCANDTYPEOFS
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DRILLING AGENCY MANUFACTURERS DESIGNATION OF DRILL
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HOLE NO. Mw =91 -5 B?JRADLE:OSAOMPL\EIE TAKEN Disturbed Uncisturpec
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TOTAL DEPTH OF HOLE 0.6 SIGNATURE OF INSPECTOR
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B I LOG sweer !
mag DRILLING ofF 3 snezTs
PROJECTNAMEND. S,/ ysil Betd /Ze/6-0es 550 SZEANOTWEOFBT 4ym M
LOCATION (Cooranates or Sarmon) DATUM FOR ELEV. SHOWN meL

SEE _Figor s

DRILLING AGENCY oO'keeF g

MANUFACTURERS GESIGNATION OF DRILL 44 B

-

TOTAL NO. OF OVER-

HOLE NO. M- — BURDEN SAMPLES TAKEN Disturped Unaisturoed
NAME OF DRILLER Dave  (Rowiey TOTAL NO. CORE BOXES
DIRECTION OF HOLE X verwcal  OJ inctined Deg.fom ver. | ELEV. GROUNDWATER
THICKNESS OF OVERBURDEN NA DATE HOLE: /o[ 7| [4§7 Stanes /0/72/17 Compieres
DEPTH DRILLED INTO ROCK NA ELEV. TOP OF HOLE S22, 4. b
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moLEnc. MW -8 -
Barr DRILLING LOG SEET %
ey xun OF 3  SHEETS

PROJECTNAMEND. S ved 2o /73/1-1_ o2 TS

SIZE AND TYPE OF 8:7

LOCATION (Caoronaes or Samon) fé A UL E

DATUM FOR ELEV. SHOWN

DRILLING AGENCY

MANUFACTURERS DESIGNATION OF DRILL

HOLE NO. Mwd - 47 -6

TOTAL NO. OF OVER-

BURDEN SAMPLES TAKEN Disturbed ___ Unaisturdec

NAME OF DRILLER

TOTAL NO. CORE BOXES

DIRECTION OF HOLE Wvencal [ incinec Deg.from Vet | ELEV. GROUNDWATER
THICKNESS OF OVERBURDEN DATE HOLE: Staned Compieted
DEPTH DRILLED INTO ROCK ELEV. TOP OF HOLE 5¢uu. v
TOTAL DEPTH OF HOLE <3 .\ SIGNATURE OF INSPECTOR
SAMPLE | DEPTH CLASSIFICATION OF MATERIALS RECOV- N REMARKS
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HOLE ~o,__/w_"/_:‘;"
Barr DRILLING LOG SHEET 3
Eormwrs oy oF 3 SHEETS |
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SitUEn. B /2 /ey —cnv vl

SIZE AND TYPE OF BIT

LOCATION (Cooromnaies o Sizson)

S Srered

DATUM FOR ELEV. SHOWN

DRILLING AGENCY

MANUFACTURERS DESIGNATION OF DRILL

HOLE NO.

MW 41 ¢,

TOTAL NO. OF OVER- .
BURDEN SAMPLES TAKEN . Disturbeg — Unadisturbec

NAME OF DRILLER

TOTAL NO. CORE BOXES
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THICKNESS OF OVERBURDEN DATE HOLE: Swuaned Compieted
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HOLE NO.
SHEET ]
Ii‘."g DRILLING LOG of 3 sezzTs
PROJECTNAMENG. S/ ysik. Bod /[Zée/4b-o00% TS L SIZEANDTYPEOF BT 4. e
LOCATION omromsmwrsasen <25 Fig e DATUM FOR ELEV. SHOWN N C |
DRILLING AGENCY O'LEEFE MANUFACTURERS DESIGNATION OF DRILL ’E“Z‘;‘ﬁ
TOTAL NO. OF OVER- .~ | Rt Lrr
HOLE NC. MIN = q9-7 BURDEN SAMPLES TAKEN Disturoed Unaisturoes
NAMEOFDRILER  Dayg ( ROWLT Y TOTAL NO. CORE BOXES
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Barr DRILLING LOG
Fpwers Crory

SHEET z
OF 3  SHEzTe

PROJECT NAME/NO. S, Lven 50‘\) /,3/4_‘ —003 TSc

SIZE AND TYPE OF 5IT

DATUM FOR ELEV. SHOWN

LCCATION (cooremees o sason; SEE Fleue &
DRILLING AGENCY MANUFACTURERS DESIGNATION OF DRILL

TOTAL NO. OF OVER. .
HOLE NO. Mw-a1- -7 BURDEN SAMPLES TAKEN Disturbed Unaisturbec

NAME OF DRILLER

TOTAL NO. CORE BOXES

DIRECTION OF HOLE Wvencal  [Jincrnec "Deg.fromven | ELEV. GROUNDWATER
THICKNESS OF OVERBURDEN DATE HOLE: Staneo Compieted
DEPTH DRILLED INTO ROCK ELEV. TOP OF HOLE g 202 1\
TOTAL DEPTH OF HOLE 2.9 SIGNATURE OF INSPECTOR
SAMPLE |DEPTH CLASSIFICATION OF MATERIALS RECOV-| REMARKS
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HOLE NO.
SHEET
Barr DRILLING LOG =3
Soreers Lroay OF 32 SHEETS
PROJEST NAMEINO. < o 2. 3 /o o _ ey | SZEANDTYPEOF BIT
LOCATION (Cooromames or Sianor) <zr <y DATUM FOR ELEV. SHOWN
DRILLING AGENCY MANUFACTURERS DESIGNATION OF DRILL
TOTAL NO. OF OVER- ]
HOLE NO. Mw) 871 T BURDEN SAMPLES TAKEN Diswroes ____ Undisturbec
NAME OF DRILLER TOTAL NO. CORE BOXES
DIRECTION OF HOLE Zvencal O incined Deg. from Ve | ELEV. GROUNDWATER
THICKNESS OF OVERBURDEN DATE HOLE: Staneo Compieted
DEPTH DRILLED INTO ROCK ELEV. TOP OF HOLE 2wl
TOTAL DEPTH OF HOLE vZ2.4 SIGNATURE OF INSPECTOR
CLASSIFICATION OF MATERIALS RECOV-.
SAMPLE | DEPTH ' ’ e N REMARKS
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HOLE NO.
SHEET /
Barr DRILLING LOG or g sneers |
PROJECTNAMENS. S0 yel. Bud /Zi/06—wes 352 SIZE AND TYPE GF BT 4y HSA
LOCATION (Coormares o scazon) DATUM FOR ELEV. SHOWN v S o

SEE FigorE

DRILLING AGENCY

=t e

MANUFACTURERS DESIGNATION OF DRILL -7 ' ™"

ok cEFE
TOTAL NO. OF OVER- .
HOLE NO. M- g BURDEN SAMPLES TAKEN Diswroed ___ Undrsturoed
NAME OF DRILLER TOTAL NO. CORE BOXES
DIRECTION OF HOLE Rl venics! G inckined i Deg.from Ve | ELEV. GROUNDWATER

THICKNESS OF OVERBURDEN NA

DATE HOLE: /o/ 24 /%7 sanes 70/ /T7c

DEPTH DRILLED INTO ROCK WA

ELEV.TOPOFHOLE 2 37,7

TOTAL DEPTH OF HOLE 12.2
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N Barr DRILLING LOG sneer =
orers Crea oF 4 SHEETS

PROJECTNAMEND. </ e 2, \ /’S/ﬁ-oos TS SIZE AND TYPE OF BIT

LOCATION (Cooronaies er Sasen) =EE A~ Yy
DRILLING AGENCY

DATUM FOR ELEV. SHOWN

MANUFACTURERS DESIGNATION OF DRILL

TOTAL NO. OF OVER-

BURDEN SAMPLES TAKEN Disturbed Undisturbed

£
HOLE NO. ) A -
NAME OF DRILLER TOTAL NO. CORE BOXES

DIRECTION OF HOLE Wvenicat O incined Deg. tom ven | ELEV. GROUNDWATER

: THICKNESS OF OVERBURDEN DATE HOLE: Staned Completed
' DEPTH DRILLED INTO ROCK ELEV. TOP OF HOLE £§271\.2
TOTAL DEPTH OF HOLE 122 SIGNATURE OF INSPECTOR
SAMPLE | DEPTH cussm::A:non OFIMATERIALS REEfgv- N REMARKS
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HOLE NO. _Mw/. G - &

Barr DRILLING LOG

Soreers Zroey

SHEET 3
OF A-SHEET®

SROJECT NAME
ROJECT NAMENO. SLUEn. Ao/ 24 /fed ~norTTS0

SIZE AND TYPE OF BIT {

LOCATION (Cooromaas or Sasen
‘ TR Ssor <pemn

DATUM FOR ELEV. SHOWN

|

MANUFACTURERS DESIGNATION OF DRILL

DRILLINGAGENCY o) c oo
HOLE NO. MN An — BORDEN EAMP VR en Disturpea Undisturpec
NAME OF DRILLER TOTAL NO. CORE BOXES
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THICKNESS OF OVERBURDEN DATE HOLE: Suared Compieted
DEPTH DRILLED INTO ROCK ELEV.TOPOFHOLE < 377 2
TOTAL DEPTH OF HOLE a2 SIGNATURE OF INSPECTOR
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HOLENO. MW 47 9

Barr DRILLING LOG
STy TRy

SHEET ]

os <4 sHesTe

PROJECTNAMENO. S,/ e Bed /2e/ae- o3 TS 2

SIZE AND TYPE OF BIT Y FIVERVEFN

LOCATION (Coormnsses o siason) ScE /:’6047-6

ML

DATUM FOR ELEV. SHOWN

DRILLING AGENCY O KLTTE  D™RLLIb b

MANUFACTURERS DESIGNATION OF DRILL ""P“ Bic.
" TN

HOLE No. MW -9 - o

TOTAL NO. OF OVER-
BURDEN SAMPLES TAKEN

Disturded Undisturbed

NAME OF DRILLER Dave cRowicy

TOTAL NO. CORE BOXES
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HOLE NO. MAW) & &

SHEET z

Barr RILLING LOG .
Spreerg xony D LL OF -4 SHEETS
PROJECT NAMEINO. S/ e 2 \ /73/44 —eo2 TS SIZE AND TYPE OF BIT
LOCATION (Commumersason <8 /0 o o DATUM FOR ELEV. SHOWN
DRILLING AGENZY MANUFACTURERS DESIGNATION OF DRILL
TOTAL NO. OF OVER- .
HOLE NO. MW ST 8§ O N EAMPES TAKEN Diswroed Unaisturoed
NAME OF DRILLER TOTAL NO. CORE BOXES
DIRECTION OF HOLE Wwenicat [ incunes Deg.from Vet | ELEV. GROUNDWATER
THICKNESS OF OVERBURDEN DATE HOLE: Stantes Compieted
DEPTH DRILLED INTO ROCK ELEVTOPOFHOLE S 24 .7)
TOTAL DEPTH OF HOLE 12 SIGNATURE OF INSPECTOR
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HOLE NO.
SHEET
Barr DRILLING LOG 3
ey oy OF 4 SHESTS
TORTTNAENG. S\ vEn. 20u)/ 24 fag manrzse | STENDTPEORST
LOCATION (Coorcinsies o Snon) SEr <y DATUM FOR ELEV. SKOWN
DRILLING AGENCY MANUFACTURERS DESIGNATION OF DRILL
HOLE NO. M- o4 :3%‘;'&%3:%’31@4 Disturoed ____ Uneiswrped
NAME OF DRILLER TOTAL NO. CORE BOXE S
DIRECTION OF HOLE & Vencal O incanes Deg.tom Vet | ELEV. GROUNDWATER
THICKNESS OF OVERBURDEN DATE HOLE: Stanted I
DEPTH DRILLED INTO ROCK ELEV. TOP OF HOLE $2374.7
TOTAL DEPTH OF HOLE 2.6 SIGNATURE OF INSPECTOR
CLASSIFICATION OF MATERIALS RECOV-
SAMPLE | DEPTH ; ) ERY N REMARKS
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HILE NC.
Barr DRILLING LOG e £
Zowers oy OF A S§ESTS
PROJECT NAMEND. 5: LJUEN_ -50@/2‘ L =0T TS SZEANS TVPZ OF BX
LOCATION (Coorematas o Sanon) <z <ycrow DATUM FOR ELEV. SHOWN
DRILLING AGENCY MANUFACTURERS DESIGNATION OF DRILL
HOLE NO. Mw - a1 =1 :3%5:053;?5/55;““ Disturbed _____ Uncisturdec
NAME OF DRILLER TOTAL NO. CORE BOXES
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THICKNESS OF OVERBURDEN DATE HOLE: Saneg [«
DEPTH DRILLED INTO ROCK ELEV. TOP OF HOLE S 2 1 . "]
TOTAL DEPTH OF HOLE 1 3 . b SIGNATURE OF INSPECTOR
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Barr DRILLING LOG s
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Barr DRILLING LOG
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NAME OF DRILLER TOTAL NO. CORE BOXES
DIRECTION OF HOLE Y Verucat [ incinec Deg. from ven. ELEV. GROUNDWATER
THICKNESS OF OVERBURDEN DATE HOLE: Stanec Completad
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Barr DRILLING LOG =
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DRILLING AGENCY 0' KeETE MANUFACTURERS DESIGNATION OF omLf“-‘:g-i ,
HOLENO.  py y _a— _ R, O O e cen Disturped Uneiswrec
NAMEOFDRILER  Dayg € Powlt ¥ TOTAL NO. CORE BOXES
DIRECTION OF HOLE X vencal  [J inglined Deg. from Ve | ELEV. GROUNDWATER
THICKNESS OF OVERBURDEN N A DATE HOLE: /o/ 15 (57 sanes /0/ /77 Cor g
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Barr

DRILLING LOG

SHEET z
or R 2I-sHsETS

PROJECTNAMEND. S,/ Ve Boe) / 72/ 44 —c03 IS¢

SIZE AND TYPE OF EIT

LOCATION (Cooronates = Sawor:

=EE Fieue e

DATUM FGR ELEVY. SHOWN

MANUFACTURERS DESIGNATION OF DRILL

DRILLING AGENCY
TOTAL NO. OF OVER-
HOLE NO. M =27 =i SURDEN SAMPLES TAKEN Disturbec Unaisturned

NAME OF DRILLER

TOTAL NO. CORE BOXES
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DIRECTION OF HOLE Wvencal [ incaned Deg.from Ven. | ELEV. GROUNDWATER
THICKNESS OF OVERBURDEN DATE HOLE: Startec Compieted
DEPTH DRILLED INTO ROCK ELEV. TOP OF HOLE c KA -
TOTAL DEPTH OF HOLE 22 .4 SIGNATURE OF INSPECTOR
SAMPLE | DEPTH CLASSIFICATION OF MATERIALS RECOV- N REMARKS
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HOLENO. __ MA) - §7 -t
SHEET i
Barr DRILLING LOG o Brsuess
PROECTNAMENC. S,/ s Seid /Zi/de- ouy 350 SZEAND TYPEOF ST Y'iy yra
LOCATION (Comommms o sivvn: o 2 = R DATUM FOR ELEV. SHOWN |
DRILLING AGENCY O ke Fe Dot MANUFACTURERS DESIGNATION OF DRILL m?g‘f;'\‘
HOLE NO. Mia) =87 -1 Eﬁ’é‘sﬁ‘%ﬁpféii;m Disturded Uraistroec
NAMEOFDRILER  Daye (PowtéY TOTAL NO. CORE BOXES
DIRECTION OF HOLE X venzal  [Jincines Deg.from Ve | ELEV. GROUNDWATER
THICKNESS OF OVERBURDEN (Y18 DATE HOLE: /o/78 /57 Suane= 10/ZXT7 Compietec
DEPTH DRILLED INTO ROCK NA ELEV. TOP OF HOLE 52 3 5,8
TOTAL DEFTH OF HOLE 23\ SIGNATURE OF INSPECTOR ‘}{/{ﬁ 4, P
SAMPLE | DEPTH CLASSIFICATION OF MATERIALS RECOV-| 7 REMARKS
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Barr
TP LITon

DRILLING LOG

SHEET z
oF 2 [ sHEzTs

PROJECT NAMENO

S.Lved B /7244 —c03 TSC

SZZ AND TYSE OF BIT

LCCATION (Coormnases or Suon)

SEE Fieue £

DATUM FOR ELEV. SHOWN

MANUFACTURERS DESIGNATION OF DRILL

DRILLING AGENCY

TOTAL NO. CF OVER- .
HOLE NO. MWW -4 - [ BURDEN SAMPLES SAKEN Disturbed Unaisturpec
NAME OF DRILLER TOTAL NO. CORE SOXES

DIRECTION OF HOLE Y venicat O inamec

Deg. from Vert

ELEV. GROUNDWATER

THICKNESS OF OVERBURDEN

DATE HOLE: Staned Compieted

DEPTH DRILLED INTO ROCK

ELEV. TOP OF HOLE

SIGNATURE OF INSPECTOR

TOTAL DEPTH OF HOLE
SAMPLE | DEPTH l cussunn:nou OF)MATERIALS REE%{V- N REMARKS
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HOLENO. _SB -9~/

Barr DRILLING LOG
Enprasey Corpery

SHEET
OF Z_  SHEETS

PROJECTNAMENO. R D 1A <) LVERR oD

SIZE AND TYPE OF BIT 4% " Hsa (TD)

LOCATION (Coortinstes or Station)

DATUM FOR ELEV. SHOWN

DRILLINGAGENCY 1 e ges B2 MANUFACTURERS DESIGNATION OF DRILL
HOLE NO. SB-99- | BORDEN S LER: N Disturbed ____ Undisturbed
NAME OF DRILLER DAVE <. TOTAL NO. CORE BOXES
d DIRECTION OF HOLE K] Vertcat ([ Inclined Deg. from Vel | ELEV. GROUNDWATER
:_’ THICKNESS OF OVERBURDEN DATEHOLE: 3 /8 /99 Started 3/< [ 19 Completed
8 DEPTH DRILLED INTO ROCK ELEV. TOP OF HOLE S34p0 t
b TOTAL DEPTH OF HOLE SIGNATURE OF INSPECTOR
i’ SAMPLE | DEPTH CLASSIFICATION QF’MATERMLS REE%‘OrV- » REMARKS
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HoleNo._SE-99—/

Barr
Epresry Covpey

DRILLING LOG

SHEET 2.
OF 7 SHEETS

PROJECTNAMENO. 4 1\ 4 S LUVEZROLD

SIZE AND TYPE OF BIT 4_5/8 " I‘D H SA

LOCATION (Coordinates or Station)

DATUM FORELEV. SHOWN | 5|

DRILLING AGENCY

o'ikeerFrE

MANUFACTURERS DESIGNATION OF DRILL

HOLE NO. 5B,qq_ /

TOTAL NO. OF - .
B?JR?)LEN smp'o_\EISBrAKEN Disturbed Undisturbed

NAME OF DRILLER -DA\/E c.

TOTAL NO. CORE BOXES

DIRECTION OF HOLE ] Vertical

O inctined Deg. from Vert.

ELEV. GROUNDWATER

THICKNESS OF OVERBURDEN

DATEHOLE: 3/ & [ 79 Strted3/z /99 Completed

DEPTH DRILLED INTO ROCK

ELEV. TOP OF HOLE

TOTAL DEPTH OF HOLE SIGNATURE OF INSPECTOR
CLASSIFICATION OF MATERIALS RECOV- s
SAMPLE | DEPTH ) A a REMARK
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2o/ G40 ~c0g- T 1.

HOLEND. 9B ~ T/~ &~ e
SHEET |
Barr DRILLING LOG .
Exgresmy Cameary . OF 7 SHEETS -
PROJECT NAMENO.  RHpry ) A S Lvern s SIZE AND TYPE OF BIT
LOCATION  (Coordinates or Station) DATUM FOR ELEV. SHOWN
ORILLING AGENCY i1 | =& Fa MANUFACTURERS DESIGNATION OF DRILL
HOLE NO. SB-99-7 OO, OF OVER. (EN Disturbed Undisturbed
NAME OF DRILLER  DAve C. TOTAL NO. CORE BOXES
DIRECTION OF HOLE | Vertical O Inclined Deg.fromVert | ELEV. GROUNDWATER
THICKNESS OF OVERBURDEN DATE HOLE: 3/ 9 /99 started 3/9 /99 Completed -
DEPTH DRILLED INTO ROCK ELEV. TOP OF HOLE 5215,5
TOTAL DEPTH OF HOLE SIGNATURE OF INSPECTOR
SAMPLE | DEPTH CLASSIFICATION OF MATERIALS RECOV- | REMARKS
(Descrption) ERY
. SLAG RAAR 34se - —
RSA |, T \ Gl T Cosne size - —
- STy SAND (SM) /o C —
- FinME 70 MCOrum A NED — |
- T~—_ZEDDSH Blasy, moisT - (Fin) — -
3 3.0° C 3 —
S5 . - 5”,-\'\1 Lean cay (cu) " 4 —
= W/ S AND GraveC, Mica s =
- Flaes, SHALE casTS, — —
g — e 15 64—63 — -
— MoisT - WATEA— LEVveL -
7 e -4 IN Hsa A+ —
— (& - —_—
SS 10— /o"sJ 20" [ g’ END o0F DLl s
E MIXED Sall-/MusTLy: : _H ZO-SOI BGS —
12 —_'_'—_ SILT Far cay (cn) ; ___—
- W/ SHALE cragrs - —
14— CNEENISH G — —
- Mot sT i’ -3 —
NN 1 - "= 20" :_3 — -
W/ Some 5L Le - - 3 ;
] TV “€AN CLay, - —
= ANO A coype oF - - ‘
18— SMaLe  ClasTs g algame 5 - £
Qs - So 1N THE clay. 24" £3 -
. -9 -
T WET N Zonres BEL 13 - ~
22 — (Rl — 2 ;
S5 3 723 | 24 E S -
— 1
2 ST (muy :_
] lam, A TED C ; ~
SS - DAnw ¢y, e —
26 — (su CHTLY ortiame) - —
: (F‘\)\I\A\_) wer - -
. OVELEANIC ~ o g .1 “_3 -
SS - ' r 24°-% —
28 — 23 __,so .
3 LTY sanD (sm) - . [
S ] FINE Gna At O v [ 9 -
S 30 —| - , Crey 24 -—g —
] L L
-7 U(;:f;:. Ba i< wer — I
" ] 4. o _4 -
55 - CLavey sier ¢ mi-cuy 24" 7 -
- Crley s Brauw - 1o -
34 —] wWET — —
. (FLoviaL) 4 [
SS — SR BA I 7—4 w5 :
36 — SiLTy clay (Ce-mi) ZLoor —q —
7 - W erAveL - Brloww , masr - g |
S5 - 27.0 22" i ‘ -
38 — St Descarpriow e —
] on PALE 2 oF 2 " <a 5 - L =




S56-99-2

HOLE NO.
SHEET 2
Barr DRILLING LOG
Egreery Copwy OF 4. SHEETS
PROJECTNAME/NO. R D 4 SILVER.Ba) SIZE AND TYPE OF BIT
LOCATION (Coorginates or Sution) DATUM FOR ELEV. SHOWN
DRILLING AGENCY ar'Ke E FRE MANUFACTURERS DESIGNATION OF DRILL
HOLENO. S _aq.z o e e Distroed ___ Undsuroea
NAME OF DRILLER  Daye . TOTAL NO. CORE BOXES
DIRECTION OF HOLE Hchical O Inciined Deg. from Vert ELEV. GROUNDWATER
THICKNESS OF OVERBURDEN DATE HOLE: Started Completed
DEPTH DRILLED INTO ROCK ELEV. TOP OF HOLE
TOTAL DEPTH OF HOLE SIGNATURE OF INSPECTOR
SAMPLE | DEPTH CLASSIFICATION OF MATERIALS RECOV-| REMARKS
(Description) ERY
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s8-199-3

26/ 4@ 0o g TS L.

HOLE NO.
SHEET |
Barr DRILLING LOG
Epreury Comomy OF 2—  SHEETS
PROJECTNAMEING.  RHpmy; A S, LVEN Bscd SIZE AND TYPE OF BIT
LOCATION (Coortinates or Station) DATUM FOR ELEV. SHOWN
DRILLINGAGENCY i |¢ =& F& MANUFACTURERS DESIGNATION OF DRILL
HOLE NO. SB-a9-2 BOROEN SR, CEN Disturbed Undisturbed
NAME OF DRILLER  DAveE C. TOTAL NO. CORE BOXES
DIRECTION OF HOLE [ Vertical [ Inciined Deg.from Vert. | ELEV. GROUNDWATER
THICKNESS OF OVERBURDEN DATEHOLE: 3/ 9 /77 started 3//p /91 Completed
DEPTH DRILLED INTO ROCK ELEV. TOP OF HOLE 53215.9 . -
TOTAL DEPTH OF HOLE SIGNATURE OF INSPECTOR
SAMPLE | DEPTH CLASSIFICATION OF MATERIALS RECOV- | REMARKS
(Description) ERY
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HoLENO. OB-99-3

Barr
Ergrearg Compery

DRILLING LOG

SHEET 2
OF 7

SHEETS

PROJECT NAME/NO. ?HO DiA

SiILVERLBar)

SIZE AND TYPE OF BIT

LOCATION (Coordinates or Smtion)

DATUM FOR ELEV. SHOWN

DRILLING AGENCY atie

€ F&

MANUFACTURERS DESIGNATION OF DRILL

TOTAL NO. OF OVER-

HOLE NO. 5‘6 -9 -= BURDEN SAMPLES TAKEN Disturbed Undisturbed
NAMEOFDRILLER  Daye c. TOTAL NO. CORE BOXES
DIRECTION OF HOLE X(Vertical [ Inclined Deg. from Vet | ELEV. GROUNDWATER
THICKNESS OF OVERBURDEN DATE HOLE: Started c d
DEPTH DRILLED INTO ROCK ELEV. TOP OF HOLE
TOTAL DEPTH OF HOLE SIGNATURE OF INSPECTOR
SAMPLE | DEPTH CLASSIFICATION OF MATERIALS RECOV-| REMARKS
(Dasription) ERY
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26/ 46 -cod- TS,

HOLE NO.

Barr DRILLING LOG smeer |

Eroamy Corgary oF [/ SHEETS
PROJECTNAMENO.  RHpmy) A S, LVEN Bold SIZE AND TYPE OF BIT
LOCATION  (Coordinates or Station) DATUM FOR ELEV. SHOWN .
DRILLINGAGENCY  ~ i [¢ == F MANUFACTURERS DESIGNATION OF DRILL . ~
HOLE NO. SB-99- 4 BORDEN SANPOES Caken __ Disturbed ___ Undisturbed : o
NAME OF DRILLER  DAve C. TOTAL NO. CORE BOXES
DIRECTION OF HOLE [ Vertical (I inclined Deg.from Vert. | ELEV. GROUNDWATER
THICKNESS OF OVERBURDEN DATEHOLE: 3/__ /79 started 3/ /99 Completed
DEPTH DRILLED INTO ROCK ELEV. TOP OF HOLE S35, 5
TOTAL DEPTH OF HOLE SIGNATURE OF INSPECTOR
SAMPLE | DEPTH cussmmm)uﬂsamw REE‘;?(V- o REMARKS
HSA ,

1

o-19 R f e e

Lo oF sB8-971-1

Lo bocinbagag Ly

=y
o

12

16

[T T T T T T T T T T T T [T T T T T

I|III|[||II]IIII|IIll[IH|,lHl[HII|I|I||IIII|IIII|HH|IIII[IIII|IIH

clorcr ool Lot b b b b L

Ay ¢

~ 3
SILTY FAT CeAy (cid-me) . 3
Ss 20 ™ Grieedisn eaney zo -3
¢ NET :3
o) — 3
22 B
5s Sy SAND Wy 2.0 | & :2
onuAJLe CeAy (Salsm-et) — ¥ o/l IZDDTSJ WET
o 2 m&gr\.sy,*?‘»ue g _—j CALLUVIuM)
SUCTY SAND (SM ) Sposp) 230 -2
2 ZJ’;’E O MEDIUM  Gfa O 5
LNAVEL, e N5y ) weT -
SS (Fruviac) I3 “2
_+ "
28 Ctayey SAND (scy Z¢° - X WY " sTwgepsf
FINE TB MOOtum —i aF PoOXLy Gragep
S |5 Mo, Ggney. Zo" [ 4 SAND (sp) Fire |-
WET 3 — & SR‘QMEQ\IM Grauep_
- STy FAT CcUAY (o 7o o) Chross WIET -
32 — -ML) n i ALLUV' UM) ny
Ss - Bllewun .  vET 2¢" .8 —
- \ (Accuvium) - '8 —
34 — » S0 :,5 L
Ss = CUVEY SAAD (SeS 20" L1 -
- (kticosic cay) =6 —
35 o L
3 Zo , :,':' XX ALTEneEe T [
SS E SiLr (M(,) ) C 20 SHAawe SreTsTAE [T
38 GREEVNSH GNEY | Pe-sen -




Hoeno _SB-99-5"

Barr - DRILLING LOG SHEETZ ! -
Epreamy OF SHEETS
PROJECTNAMEINO. R ppye ) A S LvErn &scd SIZE AND TYPE OF BIT
J| LOCATION (Coordinates or suation) DATUM FOR ELEV. SHOWN
{: DRILLINGAGENCY  ~ 1[0 e Fa MANUFACTURERS DESIGNATION OF DRILL -
!
HO ] TOTAL NO. OF OVER- , -
g‘ LE NO, = & - q 949 BURDEN SAMPLES TAKEN Disturbed Undisturbed
? NAME OF DRILLER  "DAve Q. TOTAL NO. CORE BOXES ’
g DIRECTION OF HOLE [ Vertical  [J inclined Deg. from Vert. | ELEV. Gr&our«owxrsn
3 THICKNESS OF OVERBURDEN DATEHOLE: 3//€ /97 Started 3//5/99 Completed : .
N | DEPTH DRILLED INTO ROCK ELEV. TOP OF HOLE 5215, ¢
TOTAL DEPTH OF HOLE SIGNATURE OF INSPECTOR
SAMPLE | DEPTH CLASSIFICATION OF MATERIALS RECOV-
TON oF e N REMARKS
— SIAG - BoAD RASE - —
- GMVEC TO DoBAE Size — -
2 — — »_—
] STy sAND (Sm) 2.2’ — [
— Fu€ ™ MEQum GaaweDd, REDDISH Blaia) % - < MmursT CFiee —
— - ]
4 Sty LEAN ceay (ci) 3.0 — 5 g [
7 W/ enavec ~ —
sS -~ ! BRowun /8¢ [C 72 —
5 —] Mp ST T 14 —
] C(FiLe) W/ Sem ofleAmcc [ -
— Sotl  WTEK CLAST S L -
: 7.0’ — -
s SiLTy FAT cray (cw) r —
. W/ ermved - ~
- SrhecIIsH BReoom =2 —
Ay 10 — MoisT 20° :_fl s
. — s0 -
- WET 1N ZesuES - -
12 — Betow 12 -FECT :— -
- — R IN Hsa -
14 - -
] ¢ Am 3/(qa —
SS - 22+ [ —
i C 5 [a.42' B&s =
. — v T —
. (F;(,L) : {5AI oveEr Nic ) :
o _ Th's is BesT ¥ —
n 3 OF 5. Dikf Bamwes |
SS - 237 -1 -
] T W 1557 - 3 -
20 — S / SAND (ML-5m) 7 —
= DALL GREF (suenn — -
55 |, o w/ Roors ¥ sad -3 -
B scvenac ;s u;‘;ﬁ: e 24" . —
- r:‘);f"‘y (Cheou) Datrcesy, - -
2 Catiypromd 24,0 — —
- Poorty eapPe0 528D (sp) iy -
SS ] MEDI M GNRIAAZD Wiy LNV 24 -z [
— Blown, wer ¢, FLuviary = 3 —
26 YR 3 —
. Asd = . —_ 7 . . ’ o L
= CAYyeY 2iLT (ML-en) — 2 —
Ss J Grey sH Bliww 23v O F I
%3 weTr — —
- CMOES 7> ity Far LAy (CH-L) = —
BéLowy 26’ e —
— (etvvwm) 40 | 26 | —
Ss 30 —] ™ Ce —
- CLAYEY SAND (sc) 27 —
- FInvE TD Comns€ GlaweD — K# A Auepian. |-
32 WV GOAVEL, Bloin), (ET % w5y | (weamened  Bowoew o [
SS . SieT (ML) 3’ 2¢ [t AL DéposiT) —
. ] GREENISH GKEY —'° I
34 — S WET (ALLuvium) 22" :.—’? n
33 I SieT™ wy/ SAND (nL/mg-sm) 345 - :,5 E
36 — Crecursn GRSy .
— {accvurygm) WET JE2 [
$S1.d | s o] 247 -
38 — ‘CTH FAT clay(ou-mu) 0 —
- CrecuisH Grey . e C =
k4 - W/ SHag, tayEn$ - -
= - [Auvmun/;ﬂua:) e t.rcrz o - [

Sos MBI AICTREADL e e |



HOLE NO.

S§-99-5

Barr DRILLING LOG
Enpresvy Carpary

SHEET 2

OF 2 SHEETS

PROJECT NAMEING.  Rpp D4 SILVERBa)

SIZE AND TYPE OF BIT

LOCATION (Coordinates or Sation)

DATUM FOR ELEV. SHOWN

DRILLING AGENCY O'ILEE FE

MANUFACTURERS DESIGNATION OF DRILL

HOLE NO.

SB-49 -5

TOTAL NO. OF OVER- . "
BURDEN SAMPLES TAKEN ____Disturbed __ Undisturbed

NAMEOFDRILLER  Dave c.

TOTAL NO. CORE BOXES

O Inclined Deg. from Vert.

DIRECTION OF HOLE S Vertical

ELEV. GROUNDWATER

THICKNESS OF OVERBURDEN

Started Completed

DATE HOLE:

DEPTH DRILLED INTO ROCK

ELEV. TOP OF HOLE

TOTAL DEPTH OF HOLE

SIGNATURE OF INSPECTOR

SAMPLE

DEPTH CLASSIFICATION OF MATERIALS
(Description)

RECOV-|
ERY

REMARKS

Ss SAME AS AboyvE

T
<

20 g

B 4i.0f

42

46

48

50

52

Lo b beo b b e b b g L

o o v w
N o o™ (=]

b4

L1|||l|1l|1|1|1|||l||HIHHIHHIHHIHHIlmlnnlnn

66

68

70

72

74

76

78
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HOLE NO.

-49-C

Barr
Ergroary Compry

DRILLING LO

SHEET
OF 2

G !

SHEETS

PROJECTNAMENO. R Ha D | A SILVERR o)

SIZE AND TYPE OF BIT

4%" Hsa (TD)

LOCATION (Coordinates or Sation)

DATUM FOR ELEV. SHOWN

2%/ G- cO4 TS L.

HRLG/S

DRILLINGAGENCY i 2 & Frm MANUFACTURERS DESIGNATION OF DRILL
HOLE NO. SB-99- ( BURDEN S OVER: N Disturbed ____Undisturbed
NAME OF DRILLER PAVE .. TOTAL NO. CORE BOXES
DIRECTION OF HOLE | Vertical O inclined Deg. from Vet | ELEV. GROUNDWATER
THICKNESS OF OVERBURDEN DATE HOLE: 3 //3 {99 started 3/ 15/ 79 Completed
DEPTH DRILLED INTO ROCK ELEV. TOP OF HOLE 5313,
TOTAL DEPTH OF HOLE SIGNATURE OF INSPECTOR
SAMPLE | DEPTH cussmca;nou QF)MATERIALS R%%?(V- » REMARKS
Hsa - AXED Ay MeST LY, - -
- SiLTy  Sam0 ( sm) — —
- 6NA Ay — —
2 — "’J/ QMVEL ' -~ b—
7] CrEy Ty B Aowun - —
: /) - MorsT — —
0ME  Cua ~ —
- Y&/ aNo (= ~ —
s GHsy = 2 = [
. wer — [
Ss T Piece of “woud @ 55 g C [
5 Piecs o B . - y
- €N ¢ ~ -
- (Free) ass e ss’ - -
6 T L -
= TORLY Gnapep =7 = -
- SANOD  (spy - —
Ss |7 o zzr [~ —
] MEDIUM T chpnse - -
. = GAINED /6 nave - 1~
= PALE Bronuy (oyae; 5 - -
- wer - -
s (FLuaL)y - —
Ss - , = —
0 3 ClAyey SANO Gy T I E -
- AE TO MEDI v G HAIE Y - =
oy W enAVEC, Flu o - e we”"&-m.u./,w,) —
1 /0.5 — —
__—_ SLT W/ Sanp (L 51 ) E E
S5 |1y FIvE Chmaen 20 & —
= W/ gnave ~ [
[l T ChaeL CompPesc oF L iy
- E SMOM PIELER S,mitan — —
14 — ™ Son. IMm\X :’ n
ss 3 MOTTLED Repyish | 230 [ =
15 — 5”—0“«/ AND ¢ ngy - ; ,J :_
- 10:5 = [8 5" w g - lalad W (’OYK- 43) —
16 - i L
- WET 1 - Betau 1 -
- 2oNES Abpwe 74 ~ —
SS 17 ] ! 8- FeeT — —
7 weTt Betuy — -
*® 2 18-Feer - =
19 —] , . = E‘
SS - W/ mica FURE s 14" [ - E
3 e T LB N e g it - [

B




HolEno._SB-99-6

Barr DRILLING LOG SHEET 2

raery Coroey OF SHEETS
PROJECTNAMENO. R 4 A < UE2BoLS SZEANDTYPEOFBIT 4 5/5" TD |4sA
LOCATION (Coordinates or Station) DATUM FOR ELEV. SHOWN M 5 L

DRILLING AGENCY

MANUFACTURERS DESIGNATION OF DRILL

Cl'IKEEFE
‘= - TOTAL NO. OF OVER- "
HOLE NO. §B,qa,_ Q BURDEN SAMPLES TAKEN Disturbed Undisturbed
NAME OF DRILLER DAVE c., TOTAL NO. CORE BOXES

DIRECTION OF HOLE )] Vertica!l  [J inclined Deg. from Vert

ELEV. GROUNDWATER

THICKNESS OF OVERBURDEN

DATE HOLE: 3/ 15 / 19 started3/15 /99 Completed

DEPTH DRILLED INTO ROCK

ELEV. TOP OF HOLE

TOTAL DEPTH OF HOLE

SIGNATURE OF INSPECTOR

SAMPLE | DEPTH CLASSIFICATION OF MATERIALS RECOV- | REMARKS
(Descrption) ERY
N ] SitT Wi/ sanD (Me-sm) - -
- SAME  As  Agoe - -
SS |22 Zo" [T —
23 ] — —
24 ] — —
Ss T 23t [ —
25 — — —
26 — : E’
Ss |7 5 22" —
28 — - —
29 -E E— :_
Ss ] AN = ~
30 — - —
o EoB 39.5° - i
32 — —
33 — — —
34 —] - —
= - -
16 — —
a7 2 — —
38 —] — —
= - -

M0 RICTAENDLIC D | .




HOLENO._SB-99-

Barr DRILLING LOG
Erprewry Corpey

SHEET
OF %  SHEETS

PROJECTNAMENO. R Ha D A SILVERRB oD

SIZE AND TYPE OF BIT +%" Hsa (TD)

LOCATION (Coordinstes or Station)

DATUM FOR ELEV. SHOWN

DRILLINGAGENCY it je @2 P

MANUFACTURERS DESIGNATION OF DRILL

TOTAL NO. OF OVER-

- co4-JS L

26/ 4

HOLE NO. SB-59- 7/ BURDEN SAMPLES TAKEN ____ Disturbed ____ Undisturbed
NAME OF DRILLER PAVE . TOTAL NO. CORE BOXES
DIRECTION OF HOLE K| Verical [ inclined Deg. from vert. | ELEV. GROUNDWATER
THICKNESS OF OVERBURDEN DATEHOLE: 3 /#5 /99 swarted 31 5] 19 Complated
DEPTH DRILLED INTO ROCK ELEV.TOPOFHOLE S35, |
TOTAL DEPTH OF HOLE SIGNATURE OF INSPECTOR
SAMPLE | DEPTH CLASSIFICATION OF)MATERtALs RZCRC\’,V' » REMARKS
3 Mix € - -
Asa , 3 W€D Fic, MoSTLy - nl —
2 E fvE  ana ~NEYy X __; 4 o0 __;
3 -—E Mot Z—- :—
_ W C — [
- / LA\/"‘)’ San0 (30) /0 -
4 Fine GnAnes — 36 —
Ss - wer /gn 18 =
S i —
- (Freey ~ -
6 - [
7 -3 [
- — 4 -
. [ —
5s 17 3 Poodiyy GAAPED Sawp (] ° %t ot Z* Bho, wer -
- N MECum 15 Candse C° — 4 FLoviac) -
¢ SO MY CRAEC 2 - -
- s 15 -, . -
9 ™ L€ C(-Ay <€L> :— Z | R g MorTiLgo |~
Ss - i 22" -3 |fecPisn B iany —
10 brey Croyr 41,y —32 | é-8" ® —
- W/ Seme saso - -’ =
4 ANO MAVEL : 5% PANT paprs :—
J wer | ‘-’ - 12 ‘ —
ss - Waca FUkes xx e JE | — T =
- o | 3 E | aesy Bbes 106’ [
L NEY SUND (g pe. 3 C v | — -
| el — " ST -
S &/ enave ¢ F4 | eTNes 4, o5’ [
o E — CRAVEL £ ar 24 = b (Au.uvc.,m) -
— A Ny |
15 MNP SrenE  oF Simtiave :‘,Z —
- 7 Seit macery, - -
2 Dark SLEy (loyag,> -5 -
] iy o€ 5‘-(‘[:1'(.}4 wi 19 -
Ss |v 3 SlteAnc Ly -
L3 weT = 44 -
- CAccuvium) - =
19 — — —
SS - %o -4 -
= SeEE %Cutﬂbd &3 L 16" [Fso/4) —

§
E

NET Fhtak',

13
13



HoLENo._SEB-99— 7

SHEET 2.
51_5_(_'13 DRILLING LOG oF 2 smeers
PROJECT NAMENO. SZEANDTYPEOFBIT 45/ ITD HsA

RHoPIA S L vEZRBoD

LOCATION (Coordinates or Station)

DATUM FOR ELEV. SHOWN MSL.

DRILLING AGENCY

MANUFACTURERS DESIGNATION OF DRILL

Ss

W
o

O |ICEEFE
HOLE NO. Sg-q9- 7 BURDEN EAER: (N Disturbed ____ Undisturbed
NAME OF DRILLER DAVE <. TOTAL NO. CORE BOXES
DIRECTION OF HOLE )X Vertical Dl inclined Deg.tromVert. | ELEV. GROUNDWATER
THICKNESS OF OVERBURDEN DATE HOLE: 3/ |5 [ 19 Started3 /IS /79 Completed
DEPTH DRILLED INTO ROCK ELEV. TOP OF HOLE
TOTAL DEPTH OF HOLE SIGNATURE OF INSPECTOR
SAMPLE | DEPTH CLASSIFICATION OF MATERIALS Ré‘;?,v' g REMARKS
2 ] 5t SANO (sm-mu -
_ — &
- SAME As Adag ol
ss |27 24" =
- W/ cEMEnTATIA - e
23 S
- 7> SANPSnnE -
- — 18
24 —] $6L°U ’,' FeEEeT __2('
Ss | 3 22 ¢
> |4 3 F 3+
- WeT Setan -
26
- 23' - per W -~ 2
3 ZonES . 20
Ss |7 24" o
- —So
28 —
3 . = 21 .
23 15" 4y

31

32

33

35

16

37

38

39

Llll|lll|||IIIIIlI||1IlIIIIHIIIIIIHHIHHHHI
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HOLENO. _SB8-171- P

- 004 TS L.

2G/ 4

SHEET
Barr DRILLING LOG !

Epreerg oy OF 2.  SHEETS
PROJECTNAMENO. RHaD 1A < LVERR oD SIZE AND TYPE OF BIT 4%" Hsa (T
LOCATION (Coordinates or Staion) DATUM FOR ELEV. SHOWN
DRILLING AGENCY i jc @ o2 Fs MANUFACTURERS DESIGNATION OF DRILL
HOLENO. <SR _gg9-3 BOROEN S VER, en Disturbed Undisturbed
NAME OF DRILLER PAVE .. TOTAL NO. CORE BOXES
DIRECTION OF HOLE E{Vertcal  [J inglined Deg. fromVert | ELEV. GROUNDWATER
THICKNESS OF OVERBURDEN DATEHOLE: 3 [ ){p/ 11 Started 316 [ 19 Compieted
DEPTH DRILLED INTO ROCK ELEV. TOP OF HOLE 5317106
TOTAL DEPTH OF HOLE SIGNATURE OF INSPECTOR
SAMPLE | DEPTH cussmc;\;nou OF)MATERIALS REE%QV- ” REMARKS

= STy SAND (sm) - -

Sl R Grey - -
I MossT— i - -

2 3 - : 2:0 - —

- INTER BEPDSB 2°* A, ans — —

. OF ! Swry samp (¢ - -

- Sw) — . —

3 f;“\ GRAEN W/ cnaver — ® PAL Briaws 1 —

= ro ‘,p“..tt.g.y WO.O*HOCS") E 4 6"-5_7'(“51‘) E

o 2 "M GlAED « E2 = - CFewaaL) —

ss | 3 E
S (:P”"u‘é Grap s MG o -

- Five 7 Caartse @A 80 — -

6 — &Y @raveC F -

3 Blewsm - g -

Ss |7 T wE — = =
-] Croy -18 -

8 VIALY = -

] -, -

- =, =

Ss E C 4 -
10 B 6.1 4 -

- Sry Fur Ay (en) - -

1 — -

] «/ enavec - S —

- Paruc are - 7 -
S5S | 12 — 174 ¥ =, -
- McA Fures SDIET — L

13 . \ ARecovivm ) — 13 nl

E N . L msr. - T.* : MCA FTLAWES :

- NG LEans <tayCeclsl, - 4 Prasent  Balowd 1227 |-

" W Gravec - 4 -

SS - ‘ CRecisH Grey — -
15 —] L Mo Sr- - 5 —

= 7S A =

- 30;1:1 LA CLA7/ Cee-mey — :_

® 7 W Teme sunp - 14 -

] A — Z

- PAR L mu:% 4 =

S§ |73 e 15.0 — [
- ST (ML) — 40 —

. cney s MotsT 8.0 —so =

. S W/ s4up Cmc-smy = -

19 — — [

SS - & =
- L

e

§
!




o HoLENO. _SE-99-8

RHoPIA s vERRBoD

Barr DRILLING LOG SEET 2.
Erprasvy Cowpay OF L SHEETS
PROJECT NAME/NO. SIZEANDTYPEOFBIT 4. 5/¢" TD H SA

LOCATION (Coordinstes or Sation)

DATUM FOR ELEV. SHOWN MSL

ORILLNGAGENGY 1 |0 oo = MANUFACTURERS DESIGNATION OF DRILL
HOLE NO. Sg-a9- § BORDEN SAMPL LS vAkEN Disturbed ___ Undisturbed
NAMEOFDRILER  DAVE o, TOTAL NO. CORE BOXES

DIRECTION OF HOLE JXfVertical D inclined Deg. from Vert

ELEV. GROUNDWATER

THICKNESS OF OVERBURDEN

DATEHOLE: 3/ /¢ [ 79 Started3/ /b /79 Completed

DEPTH DRILLED INTO ROCK

ELEV. TOP OF HOLE

TOTAL DEPTH OF HOLE SIGNATURE OF INSPECTOR
SAMPLE | DEPTH CLASSIFICATION OF MATERIALS RECOV- | ¢ REMARKS
{Description) ERY
- 37 -
21 — -
_ —, |
22 —] — I
23 ] — —_
_ - |~
- - —
- ) [
24 —] r —
SS : : 2o -
25 ] 34 —
- 50 —
26 — — —
27 — . —
28 — - n
. — 21 -
28 — — —
Ss - —48 -
30 — 594 —
a4 EoB 30.5° - —
2 — ) —
33 — — —
3 — — -
s : — -
16 — - —
37 — — —
38 — — —
39 —] — —

i

B

g}
b
{

v
¢
3
¥

3
3
W4
o

H




‘HoLENo._SB-99-

Barr DRILLING LOG
Erpreary Compwy

SHEET
OF SHEETS

PROJECT NAMENO. R Ha D | A SILVERR o)

SIZE AND TYPE OF BIT 4 %" Hsa (TD)

LOCATION (Coordinstes or Station)

DATUM FOR ELEV. SHOWN

DRILINGAGENCY i jege A MANUFACTURERS DESIGNATION OF DRILL
TOTAL NO. OF OVER-

HOLE NO. SB-99-9 BURDEN SAMPLES TAKEN Disturbed Undisturbed

NAME OF DRILLER DAVE <. TOTAL NO. CORE BOXES

;" DIRECTION OF HOLE WlVertical [ inclined Deg. from Vert. | ELEV. GROUNDWATER
:_‘ THICKNESS OF OVERBURDEN DATEHOLE: 3 [l6 [ 99 started 314 [ 79 Completed
g DEPTH DRILLED INTO ROCK ELEV. TOP OF HOLE 5212, 6
o] TOTAL DEPTH OF HOLE SIGNATURE OF INSPECTOR
t SAMPLE | DEPTH CLASSIFICATION OF MATERIALS RECOV- | ¢ REMARKS
) (Description) ERY
K 7 SitT™ SAND (sm) - -
Hsa - Fimz T2 meoiwwmn — —
1 — GCNA~ED — |~
. Bn_ow ] — -
7 (Fiee) MoLsT - —
2 z.z' [ ;
3 s”‘“? Lean Ay (C/.-mc.) — —
] Blownisv ey - 5 -
4 To  6r&y ( Browni(loyrsd) — —
ss - Btoww 2-fFeer 1%* F 1 -
s 3 MoIST - WET — = —
- Beras 5-reer ~ -
6 — [~ —
- (Au_uvum) ngic —
- - 3 —
Ss |7 20" 4 —
7 —4 -
s - —
. - -
¥ — 3 —
Ss 7] 2z 3 —
10 10.0 :_4_ —
- swmd LEAN Ceay(ce-se) - —
- WIMH cnavec — —
" GRrEENISH GRGy s o
E CAcuviom) motsT 6 -
S5S | 12 - p — N
- Peorey onapep 5,3 ra'l 724 F 7 -
- MEDVvM TV C’*“'&S('Se‘»?mmea — g ¥ Crecn s 54, =
13 — L LIAVEL ot TR — Wer (Ruwany |
. SitT w/ ciay (me-cu) - =
14 - r ey ) -5 —
SS E wWeET 2z — I —
15 — - —
- W/ SHALE  layexs C 14 —
- betows 10 Feer - -
16 -
] Wf Mica Flakss — 7 -
7 -3 -
Ss 17 — 23" 5 -
= = -
18 $.2 - —
- S& Poet piion s =
ss |73 o Pes T of 2 1o =
- - 14'" Y 2] ~ B -

§
E

{




HoLENo. _SE-99-9

RHoPIA S L vEZRBoLD

Barr DRILLING LOG SHEET 2
Sxemmy oy OF 2. SHEETS
PROJECT NAME/NO. SZEANDTYPEOFBIT 4%/ ITD HSA

LOCATION (Coordinstes or Station)

DATUM FORELEV. SHOWN 4 <1

DRILINGAGENSY ) 1 ee o MANUFACTURERS DESIGNATION OF DRILL
HOLE NO. Sg-99- 9 BOROEN SAMPLEER EN Disturbed ____ Undisturbed

NAWME OF DRILLER DAVE c.

TOTAL NO. CORE BOXES

DIRECTION OF HOLE K Vertical  [Jinclined Deg. from Vert

ELEV. GROUNDWATER

THICKNESS OF OVERBURDEN

DATEHOLE: 3/1lo [ 79 Started3//6 /79 Completed

DEPTH DRILLED INTO ROCK

ELEV. TOP OF HOLE

TOTAL DEPTH OF HOLE

SIGNATURE OF INSPECTOR

SAMPLE | DEPTH CLASS!FICA;I’ION OF,MATERIALS REE%V- a REMARKS

21 Sy ago (sm-mu) - —

. - 35 —

— Fine 1> mepuom 2" E v —

SS | 22 CnAINED s —
2 Glsyis 4 I —

-y Mo ST — —

24 —] — —

] CEMENTED T©  Siemy - —

25 ] SANPSTONME 4 LAYGINS — —

26 — :28 —

- W/miea Frarss - 24 —

Ss |7 26" Esy. =
. - /3 —

2 - -

- CALLU Vigm { SANPSONE) — -

29 — > 8 —

— YA -

30 — 595 =

3 EoB 39.5° - ~

32 — — ) -

33 — — —

34 — — —

35 —] — —

16 — - —

37 — __T —

38 — — —

39 — E" —

- C -

B
E




HOLE NO. T_—M_

SHEET |
Barr DRILLING LOG
Erpreerg Careary OF =2 SHEETS
PROJECTNAMEMNO.  RuahA SiL VEVUB oLl SIZEANDTYPE OF BIT 5" HSA ¢ )
LOCATION (Coordinates or Sation) seEe Fi ool C. DATUM FOR ELEV. SHOWN MS L
DRILLING AGENCY (1 ECFE MANUFACTURERS DESIGNATION OF DRILL B _(_,
HOLE NO. T-9a—/ BORDEN SRR N Disturbed Undisturbed
NAME OF DRILLER VE. o TOTAL NO. CORE BOXES
DIRECTION OF HOLE X Vertical  (J Indlined Deg. from Vert. | ELEV. GROUNDWATER
THICKNESS OF OVERBURDEN DATE HOLE: 3/ /95sared 2/ /55 Completed
DEPTH DRILLED INTO ROCK ELEV. TOP OF HOLE SIS
TOTAL DEPTH OF HOLE SIGNATURE OF INSPECTOR
SAMPLE DEPTH CLASSIFICATION OF MATERIALS RECOV-| REMARKS
{Description) ERY
. StA L — [
. CRAVEC 7D copes S — L
2 — L -
- (Diice Base) C —
4 i —— -
. 40 ~ 7 —
5 S - TALiJde s - o — ! —
6 2 [
— AsTm ) L
— St b\.)/ LLAY —
- (mu) C =
s - [
] PAwic Gnéy(l-fy 4/,) C E
. WET — z _
10 — » b—Z |—
SS - Grore, oDun.) ¢ Fs3 -
- 4 -
2 1.0 - —
- _ -5 -
SS 14: FINC TAILU\/(;s: __2:4"_—,' —
- A ST - il -
16 — S L:n7 FAT CLAy((Hw L. — -
. o EA~Tc ST (MH) — -
18— RV —
-] Griev Bllown . i L
Ss - IS (v.5y 512) 2 F L -
20 — WeET — /= —
- 2- — —
- W/ panic eney (Ayeu s - -
i o - -
- (0:1"/1) Belew 257 N -
SS - 24" ) -
26 — ! —
7 C .
- 3 -
. SS 28 —] =4 —3 —
3 — 2 —
— v — Z -__—
SS 30 — 24" —3 I~
s 3 4 -
32 - P25 — -
TW - R 2.5 -
34 — — —
T 34.3 -3 —
SS : SGC’_ DESLyL‘- PTlead 2417 :j __.
36 — .._Z —
ON NExT A (o= —
PAGE C2 —
] Lz L
S S 38 — z4 _—i n
b ot ot - -‘;‘. 3




HoLEND,_T-4%—=1

SHEET
Barr DRILLING LOG =
Epreswy Corpmry oF Z SHEETS
PROJECTNAMENO.  RHpDjA  Sic VEMLBOLD SZEANDTYPEOFBIT 45/, 1t 1ycp =2
LOCATION (Coordinstas or Station) SEE  FleulEe DATUM FOR ELEV. SHOWN MsL
DRILLINGAGENCY  s1'jc g g FeE MANUFACTURERS DESIGNATION OF DRILL B__ |
- TOTAL NO. OF OVER- ) )
HOLENC. T— 99— | BURDEN SAMPLES TAKEN . Disturbed ____ Undisturbed
NAME OF DRILLER  DavE <. TOTAL NO. CORE BOXES
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DEPTH DRILLED INTO ROCK ELEV. TOP OF HOLE
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SS J - SO -2 | enaveC sizep =
] — SanOsTUIME CUAsTS [T
J hadl — (Alcuviom —
= SieT (mL) - .x e o > -
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HoLENO, T4 —2Z

SHEET |
Barr DRILLING LOG

Erpraury Compry OF 2.  SHEETS
PROJECTNAMENO.  RuediA  SILVEVL B oL SZEANDTYPEOFBIT 4 5/ * pen ¢ rp)
LOCATION (Coorsinates o Saton) o EE  Fionc DATUMFOR ELEV.SHOWN o,
DRILINGAGENCY 1o e oz g MANUFACTURERS DESIGNATION OF DRILL B _ (_
HOLE NO. T-qa- 2 BORDEN SR N Disturbed ___ Undisturbed
NAME OF DRILER by e @ TOTAL NO. CORE BOXES
DIRECTION OF HOLE X Vertcal  J inciined Deg. from Vet | ELEV. GROUNDWATER

THICKNESS OF OVERBURDEN

DATE HOLE: 3/_ZZ-/ 95 started 3/23 /59 Completed

DEPTH DRILLED INTO ROCK ELEV. TOP OF HOLE 536Gl w
TOTAL DEPTH OF HOLE SIGNATURE OF INSPECTOR
SAMPLE | DEPTH CLASSIFICATION QF’MATERIALS REEI;?(V- -~ REMARKS
- SLAG - —
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2 — SIZE, (Dite gaze) — —
- A — —
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7 /4.2 i —
7 2 —
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SHEET 2
Barr LING L
Ergreeng Corpery DR'L G OG OF 2 SHEETS
PROJECTNAMENO.  BHnD) A SICEMBOLD SIZEANDTYPEOFBIT 45/ /' tiSA (DD
LOCATION (CoordnatmsorSaton) Sz ) ¢ v DATUM FORELEV.SHOWN  ms
DRILLNGAGENCY ' )cegre MANUFACTURERS DESIGNATION OF DRILL B_,
HOLENO. T — qq — 5 BN S ER En Disturbed ____ Undisturbed
NAME OF DRILLER  DavE c. TOTAL NO. CORE BOXES
DIRECTION OF HOLE ﬂvmw O inclined Deg.from Vet | ELEV. GROUNDWATER
THICKNESS OF OVERBURDEN i DATEHOLE: 3/ 2t /9 Started 3/ 23/9% Completed
DEPTH DRILLED INTO ROCK ELEV. TOP OF HOLE
TOTAL DEPTH OF HOLE SIGNATURE OF INSPECTOR
SAMPLE | DEPTH CLASSIFICATION QF)MATERIALS REE%’(V- g REMARKS
Tw ] SAME  AS ARouE - —
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HOLE NO. I:‘i_‘i;S_ : B

SHEET |
Barr DRILLING LOG
Ggreery Carpary OF =2 SHEETS
PROJECTNAMENO.  RuediA  SIL VeV R o SZEMDTYPEOFBIT 4 5/.' [sa ¢ rp)
LOCATION (Coomnsesorsmson) <= o e DATUM FOR ELEV. SHOWN 4, |
DRILLING AGENCY 1/ o cFE MANUFACTURERS DESIGNATION OF DRILL B _ (|
TOTAL NO. OF OVER- . . 7
HOLE NO. T-9a-73 BURDEN SAMPLES TAKEN Disturbed ___ Undisturbed .
NAMEOFDRILLER v o o TOTAL NO. CORE BOXES - -
DIRECTION OF HOLE ¥ Vertical (3 inciined Deg. from Vet | ELEV. GROUNDWATER =
THICKNESS OF OVERBURDEN i DATE HOLE: 3/ £-4 /95 started 3/ 25/55 Completed o
DEPTH DRILLED INTO ROCK ELEV. TOP OF HOLE 5361.3 e T e
TOTAL DEPTH OF HOLE SIGNATURE OF INSPECTOR ' =
SAMPLE | DEPTH CLASSIFICATION OF MATERIALS RECOV-| REMARKS
(Description) ERY
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20 =Y L..'TL] FAT CLAy (CH»ML) . E_
— O Eagric SICT M - -
B 22 —] CVLG\'/'SH B RowunN (1'5'75/1,) - __'— —
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Holeno._T-1—=3

SHEET 2
Barr DRILLING LOG
Epremry Corpery OF 2 SHEETS
PROJECTNAMENO.  RHpDjA S0 VEMLBOLD SIZEANDTYPEOF BIT  4-5/, 1t 1yc =)
LOCATION (oot orSaton) <z =, ¢ v e DATUM FOR ELEV. SHOWN ~ mg |
DRILLINGAGENCY (ljc g gFe MANUFACTURERS DESIGNATION OF DRILL B, ,
HOLENO.  T—1q9_ 2 BURDEN SAMPiER (EN Disturbed ____ Undisturbed
NAME OF DRILLER  Dave . TOTAL NO. CORE BOXES
DIRECTION OF HOLE JVertical (] inciined Deg. from Vert. | ELEV. GROUNDWATER
THICKNESS OF OVERBURDEN : DATEHOLE: 3/ Z4 /99 Started 3/25/71 Completed
DEPTH DRILLED INTO ROCK ELEV. TOP OF HOLE $361.3 :
TOTAL DEPTH OF HOLE SIGNATURE OF INSPECTOR
CLASSIFICATION OF MATERIALS RECOV- | REMARKS
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Four-inch diameter wells (PW-99-1, and PW-99-3) were installed upstream and downstream of the

tailings basin for use as the pumping well in two aquifer tests. Two-inch observation wells (P-99-2, and
P-99-4) were placed approximately 10 feet from each pumping well. The pumping wells were constructed
of 4-inch-diameter PVC risers equipped with 10 and 20-foot-long (PW-99-1 was installed with a 10-foot
long screen), 0.020-slot, PVC screens. The observation wells were constructed of 2-inch-diameter PVC
risers equipped with 5-foot-long, 0.010-slot, PVC screens. Sand pack was installed in each of the wells
before the borehole annuli were sealed with bentonite slurry and neat cement grout. All of the wells were
developed, primarily by surging and bailing, until return water was clear and sediment free.
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Project Khowe FolE/E - | Pw-Aad-1
Engmeer Barg €ng. / JoHN Fox Installed By Q KEEFF, / DavE CRovkE $ 4 Date 3/ / 7/ 79
Locatxon Silver ch) MT twp 3 s Range_ ¥ ENE) Si?f 14 N E\/ 1/4 SectaonQQ

Mathod of Installation torcow STEM AUGER
[14[7€7
: —
LOG OF BORING AND WELL
BORING OBSERVATION WELL INFORMATION
o | Typeof WELL )77 ;é}ﬁ%’? wWELE
£ S E
g . 23 —
= Description T & Ground Elev. Top of Riser Elev. e b s 7{'3 ck (.QP
;L! - Vented Cap
- T | [T ITSe0
M | | +——§—- L.D. of Riser Pipe -
] N S'W‘;!:- E | Type of Pipe 9/ /D/(L
| 2.5 L |
!
] <+ Type of Backfill Around
8 i i Riser _5_/33 PG
A ! |
_ = z ;
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7] La /// GRounp LEVEL
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_J0 /‘ »+— Type of Seal Mateqal
) Sou | U Foas Prde
: AR R/
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- Lo / ? ;
S o %
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] = Size of Openings_ &, 2O
L, =
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O'KEEFE DRILLING COMPANY
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BORING OBSERV; TION WELL INFORMATION
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- e T [T e
| | ! *—-E—* L.D. of Riser Pipe
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S L Bottom of Boring Elev. 10 ’{'
Diameter of Boring EJ’Z “
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BORING OBSERVATION WELL INFORMATION
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BORING OBSERVATION WELL INFORMATION
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) ) wi— TypeofSealMaterial ______
] s 7 % £ PLUC
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2001 Well and Boring Logs
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P
o B ar I' Engineering Company

Ref. Boring # nl/a

Well # MW-01-1

26/25/001-JSL-021

oroject Number:
Rhodia Silver Bow Plant - Butte, Montana

_oring Location:

ﬁ'[,};&: Pre-Closure Groundwater Monitoring Programy 41 prilled Depth (ft):
Ground Surface Elevation (ft): 5370.7
Depth to Groundwater (ft): 42.41

50.3

P:\26\25\001\Wel|

o8-

| ’ content whirh steadilv increases nintil water |

/ prilling Contractor: O'Keefe Drilling Riser Elevation (ft): 5372.79
Drilling Method:  Hollow Stemmed Auger Date Started: 9/17/01
Driller: Steve Malkovich Date Completed: 9/19/01
Geologist: Sheryl Filby
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= ; Page 1 of 2
N —_ i c
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2 5T < E o
; > 3 @ = c
- 0 (e} b (=] =}
kg o9 (&} 3 o 2
sl 23 % 2 E T
2l =o 5 S EF, = Well Construction/ 2
8 (g- &’ m = < 4 Material Descriptions and Remarks Comments ]
' X
j 537—2—;
, ]
:[j : Split-spoon sampling began at 19.2'. § 537¢-
4 |
- |
] | 5368
] j
] 5366
] 2" PVC -
__’] Well Pipe -
o= _
1l ] 5364
n ]
] 5362
oo 7

16| | .

1| | 5366-

il [

my [ —_
.l | ]

i \

1] 53

-4 1

14~ | .
4| ' 7
] 5356

: _[' f Neat:Cement Grout :1

!

1 [ __1
1] | 535
- \

18—:"

j | | SAND: Poorly sorted medium to coarse N 535.23
1] grained sand. 4/6/7.5YR (dark brown) color. ; INE ’

294 [ Increased fines including silt and clay sized _f

i 15 | particles to 21". 53]
' 5356
, | SILTY SAND WITH CLAY: Silty sand with | | R } ]

2} f - | some clay. 5/6/7.5YR. At 28’ increased . \ N J J
- 1.8 ~--| | mica flakes. At 30", some subangular ‘ \

, . N | 534
T ’ 2 i pebbles and mica. Color has graded in L : | d
ol ~:| |4/8/7.5YR. At 32 increased fines (silt and % ! ;
24~7 ; ' clay) content. Very tight and stiff (holds E&\\( § :
| P e NN |
| 1.8 sf‘ape of spoon). At 38', increased water | % & ’ 5346
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2| B@IT csorycorery | Ref. Boring # nla ~ Well # MW-01-1
g
HIR - Page 2 of 2
3| 8| 2BE - 5 1
- ]
HEISS c S I ‘/
N o 2 > = |
S| = 29 & = 2 S
2 .g g. 2 3 z E E Well Construction/ | B
&l o < @ 2 o /] = Material Descriptions and Remarks Comments o
Tl a ne m = < ~ w
26— saturated below water table and sediment is N
4115 33344350+ | none SM-CL same as above. 5344:'
28— : “ N\ -
- 7/381- 3
] 1.8 2713814204 none SM-CL \ 53424
36— ) \ :
-1 1.0 28/33/44/50+ | none SM-CL 5340
32 :
-1 1.7 20730/3232 | slight SM-CL 5338
- 4
34 ]
-1 17 19/31/41/80+ | glight SM-CL 5336+
: Hole Plug -
36— . -
4117 1519/37140 | slight SM-CL 5334
: 100-mesh Sand T
38— )
-110 | 23T slight-moist | SM-CL 5
40— !
41 18 19/44/48/50+ | glight-moist | SM-CL 3338
42— y
-1 10 44/50/50+ moist-sat. | SM-CL 5328
44— :
41 12 23/29/50+ sat. - SM-CL 5328,
: #6-slot 2" N
46— PVC Screen :
L 171773950+ | gat. SM-CL 5324
: Specified Sand -
. Pack :
-1 10 35/50+ sat. SM-CL |- : 53224
50— : i




B aI' r Engingering Company

Ref. Boring # n/a

Well # MW-01-2

Project: Pre-Closure Groundwater Monitoring Programyta) pritied Depth (ft): 434
g~ Project Number:  26/25/001-JSL-021 Ground Surface Elevation (ft): 5361.3
' Boring Location:  Rhodia Silver-Bow Piant - Butte, Montana Depth to Groundwater (ft): 36.59
Drilling Contractor: O'Keefe Drilling Riser Elevation (ft): 5363.47
i _| Drilling Method:  Hollow Stemmed Auger Date Started: 9/18/01
2 T
3| Driller: Steve Malkovich Date Completed: 9/18/01
1 .
=5 Sl Geologist: Shery! Filby
u:
® - Page 1 of 2
= S| —_ — =
. 38 =& z E >
= O > 3 o Q2 c
= = o & =] et = o
(=% Bl o9 Q =1 <] =
=] o 2 < = ° ©
213l =3 g -g = = Well Construction/ 2
& 8 UD)- é’ o = < - Material Descriptions and Remarks Comments o
&
a . _
] 5362
N - :
. : Split-spoon sampling began at 9.4".
] 53664
i :
] N 5356
- ]
2"PVC 5356:
Well Pipe -
i '
i 5354
8 — -
i ’ ‘
] 5352
16~ SAND: Yellowish-orange (5/6/7.5YR) sand 7
) -l o8 3/4/3/6 | Moist SM (fll) with some siag. ]
i 4 5356
12— 7
- s 3/3/2/2 | Moist SM SILTY SAND WITH CLAY: Homogeneous -
- silty sand (4/6/7.5YR) with visible mica 53484
14— flakes. Estimated sand/silt/clay fraction is N
_ . 70/20/10. Very stiff, holds the shape of the 7
. 1 1e 512/16/28 | Moist SM-CL spoon. Increased sand content from 17.4- -
i N 18.4. From 18.4-19.4 grades into a fine sand Neat Cement Grout 5346
] 16— with increased silt (finer than the 15.4-17.4 ]
j 1.7 8/12/23/24 | Moist SM-CL increment) ]
_ 5344
187 7
) 7 7/10/18/27 | Moist SM-CL i
. - 5342
’ 20— SAND: Small layer (1.5") of coarse sand at T
-1 1.8 8/14/25/40 | Moist SM 20.8" 20.8'-21.4" fine-medium grained sand =
-ﬁ . o with mica flakes. At21.4'-23.2', coarse 7
) - sand with angular granite pebbles. Sand is 5348+
ZH mostly quartz with some visible mica. Very 7
- 15 2330/45/50+ | Moist SM-GM poorly sorted. 23.2- 23.6 fine sand and silt. -
= , 23.6 - 27.4 coarse sand and gravel with g
- r some silt (same as 21.4 - 23.2) with two thin 5338+
v 24— | layers of fine sand. 7
| | 4
i J) 17 2412772526 | Moist SM-GM ’ } J § § ( q
L 1 | AY R -




P:\26125\001\Well Logs\mw_01

Barr Engineering Company Ref. Boring # n/a Well# MW-01-2
. = Page 2 of 2
n iy i c
fo > c ; o
= o o 8 5 [} 5
= =22 g = 3 . =
= g2 2 ® E S Well Construction/ | §
o © O 2 § (77} = Material Descriptions and Remarks Comments o
o ne m < 4 o
26~ .
415 15181821 | Moist SweweL ]
] 5334-
28— SILTY SAND WITH CLAY: Homogeneous Hole Plug 7
- 1.7 121182348 | Moist SM silty sand. Fine grained with mica 7
T (4.6/7.5YR). Slight increase fines at 33.7. At N
- 35.0', 1.5" layer of coarse s_and. Increased 5332_'
39‘_‘ s s | it ™ clay content at 37.4 that maintains until depth. 100-mesh Sand ]
J 5336
32— L -
-7 @101828 | Moist M 7
_+ 5328+
34— _
-1 1.6 8162522 Moist SM T
] #6-slot 2" 5326
36— PVC Screen _
-1 2.0 714/26/47 Moist/Sat. SM : 4
: Specified Sand 5324
38— Pack -
- 12 8/30/50+ Sat. SM-ML (
] 5322
40— 7
- 1.2 17150+ Sat. SM-ML .
] 5326
42— -
=120 15/15/33/50+ | Sat. SM-ML i
f . 5318

)
< . c o
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B ar r Enginsering Company

Ref. Boring # n/a

Well # MW-01-3

Project: Pre-Closure Groundwater Monitoring Programrotaj prilled Depth (ft):

Project Number: 26/25/001-JSL-021
Rhodia Silver Bow Plant - Butte, Montana

Boring Location:

40.3

Ground Surface Elevation (ft): 5357.0

Depth to Groundwater (ft): 32.74

Drilling Contractor: O'Keefe Drilling Riser Elevation (ft): 5358.99
Drilling Method: Hollow Stemmed Auger Date Started: 9/19/01
Driller: Steve Malkovich Date Compileted: 9/21/01
Geologist: Sheryl Filby
_ * Page 1 of 1
[0 —_ - c
gl =& = = =
. O > 3 3 L2 c
& oL o g o
= oo 5 <) .2
£| 23 2 2 = S <
al =9 g 'g % = Well Construction/ 2
8 % & o = < i Material Descriptions and Remarks Comments o
] I 5366
0 . Split-s ling b t 26.3' N .
3 . Split-spoon sampling began at 26.3". 5358
2 — B : .
] 5356/
4— N a
] - , \\\ 2"PVC 5354
— well Pi 3
] \ ell Pipe 535_2:
8 — 7
3 5356,
164 Z
. 5348
124 Z
. 5346
14+ Z
16—5 Neat Cement Grout 5344:
_ N 7]
. 53424
18+ ]
] 5348
20+ ]
. 53381
22— Z
. 5336
24— -
J 5334
26— Hole Plug 3
= ) SILTY SAND WITH CLAY: 26.3-27.3 Clayey 53324
28+ 1.5 81/19128/30 | moist SM-GM fine sand. 27.3-28.3 Coarse grained sand 100-mesh Sand -
- with mica. Sample smoking. Phosphorus 5336+
30— 20 202228550+ | moist-sat. ~SM-SC odor. At 28.3', silty sand with some clay. i 2
] From 28.3 - 28.5 saturated. 28.8-30.3 Specified Sand 53281
327 1.8 14/44/50+ moist increased fines- moist but not saturated. Pack -
= 30.3- 38.3 homogenous siltysand with clay 532é
3 ; y with mica. 38.3-40.3 coarse grained sand A
34— 20 3283050 | sat. and gravel with subangular pebbies. 7]
] Samples smoking throughout. Phosphorus " 5324
36| 20 15/16/18/40 | gat. S%%RL odor throughout. #6-slot 2 b
2 PVC Screen 5305
38~ | 1.8 122872350+ | gat. 3
- . 5320/
4p- | 1.2 182050+ | sat. SM/CL ] ]
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Ba.l' P Engineering Company

Ref. Boring # n/a

Well # MW-014 |

Boring Location: = Rhodia Silver Bow Plant - Butte, Montana

Project: Pre-Closure Groundwater Monitoring Programyota) prilied Depth (ft): 48 4
Project Number:  26/25/001-JSL-021 Ground Surface Elevation (ft): 5366.4 z
Depth to Groundwater (ft): 38.11 '

—

Drilling Contractor: O'Keefe Drilling Riser Elevation (ftﬁ ' 5368.05
«| Drilling Method: Hollow Stemmed Auger Date Started: 9/19/01 l
=l
3| Driller: Steve Malkovich Date Completed: 9/20/01
I .
Sl Geologist: Shery! Filby
N , [
E
3 - Page 1 of 1
3l = . 5 i
] =) ce = = o E
S S > 3 @ = c
N oo o 5 ) ]
=] I n > - = 3 2
&zl =38 2 -g 5 < Well Construction/ >
§ a %& o = < 3 Material Descriptions and Remarks Comments o ;
& .
3 53 E
0
i . Split-spoon sampling began at 29.4'. 536 _
2 ' 53 E
4 536
2"PVC
6 Well Pipe 53 E
8 (j 53
1 ,
3 535 i i
123 5354
14— 5352
1 Neat Cement Grout =
N 535¢] §
1 \ 5348
2 5346 E
227 5344
247 . 5345 E
267 5346
283 L L 533
3 17 14/26/30/40 | none i SILTY SAND: Fine sand with silt., 4/4/7.5YR 533
3 Homogeneous throughout with mica flakes. v
. At 31.4 increased silt content in sand which 533 )
343- " TR | moist continues to 39.4. Hole Plug E
Il 18 | 13192525 | moist 100-mesh Sand  >o°
3 1.7 12/21/43/50+ moist 533
3 1.0 19750+ moist 532
4830 .5 v | moist SILTY SAND WITH CLAY: Increased silt and 532
4 clay from 28.4-39.4'. 4/6/7.5YR.
20 10152028 | gat. #6-slot 2" 532 %
- PVC Screen 7 3
44 1.7 35/50+ sat. 5322
453 Specified Sand 3
3{ 1.1 36/50+ ’ sat. Pack 53293 E
487 | 53187

o
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B ar I' Enginsering Company

Ref. Boring # nl/a

Well # MW-01-5

Project Number: 26/25/001-JSL-021
Boring Location: Rhodia Silver Bow Plant - Butte, Montana

Project: Pre-Closure Groundwater Monitoring Programyotaj prilled Depth (ft): 463

Ground Surface Elevation (ft): 5366.2

Depth to Groundwater (ft): 39.36

P:\26\25\001\Well Logs\m

Drilling Contractor: O'Keefe Drilling Riser Elevation (ft): 5368.33
Drilling Method: Hollow Stemmed Auger Date Started: 9/20/01
Driller: Steve Malkovich Date Completed: 9/20/01
Geologist: Shery! Filby
—_ : = Page 1 of 1
7] — 1 =
Sl sT| 5| & °
£l o 5 o =) 5
~ o9 (&) 5 =) R
= n 2 = = > =
o =0 3 S r < Well Construction/ >
a ‘%é o b= < 3 Material Descriptions and Remarks Comments ]
2— T 5368
0 :
J : Split-spoon sampling began at 36.3". N § 5366;
2— . N 5364
= N 5362
. - 2"PVC :
® J ’ E Well Pipe 5368
8 — \ 5358
10 5356
12 \ 5354
14 5352
m Neat Cement Grout .
16 5358
187 5348
267 N 5346
227 - \ 5344
- N\ :
247 N 5342
26-; 5348
28 \ 5338
36+ \ :
3 5336
32— = :
] =1 | Hole Plug 5334
7 100-mesh Sand .
| 5332
365 SILTY SAND W 5339:
3 . AND WITH CLAY: Fine sand with :
38| 1.8 1772172872 | moist some clay and silt. Mica fiakes present. 5328
. . . 4/6/7.5YR. 36.7-37.0 - increased fines .
40| 1.8 14114120/50+ | st (40/30/30). 37.0-37.2 - increased sand :
Z (50/25/25). 37.2-37.6 - increased fines 5328
427 1.2 19/37/50+ sat. (40/30/30) 37.6-38.3 - increased sand .
- (60/20/20). All same color throughout grain #6-slot 2" 5324
-l 18 s size variations. 38.3 - 44.3 - Silty sand with PVC :
447 1R | sat. clay (40/30/30). 44.3-44.6 - sand and gravel Screen 5323
= layer 44-6 - 46.3 - Silty sand with clay - Specified Sand X
" 122750+ | et (40/30/30) Pack A
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BarrEnglheeﬂhg Company Ref. Boring # n/a We” # MW-O1 -6
Project: Pre-Closure Groundwater Monitoring Programqta; pritied Depth (ft): 403
Project Number:  26/25/001-JSL-021 Ground Surface Elevation (ft): 5356.0 g
Boring Location: ~ Rhodia Silver Bow Plant - Butte, Montana Depth to Groundwater (ft): 31.56 B
Drillihg Contractor: O'Keefe Drilling Riser Elevation (ft): 5357.75
= Drilling Method: Hollow Stemmed Auger Date Started: 9/21/01 E
<| Driller: Steve Malkovich Date Completed: 9/21/01
1
‘Sl Geologist: Sheryl Filby E
] f
_§ g
§’ — . = Page 1 of 2 .
g S = - ~ 5 E
g2l 5% g s °
€| 288 | & £ g °
2lsl 23| S| 2 | 8| @ 5
u|lal| =0 g S '5 = Well Construction/ 3 E
S g J‘;‘ g o = < 0 Material Descriptions and Remarks . Comments o
T
1 E
0 , ‘ 53 E
: Split-spoon sampling began at 29.0". i§ .

- ‘L_lvi__l_l_$,._l_l_L_
B T

Ik
T
o
@
3
c
(8]

L0 ol e o §
A

()]

[V}

(]

Dy

2_]{
4— 5357
] 2"PVC ]
63 Well Pipe 5358
] ] E
8‘_} - 5348-
10+ 5346-
3 i
z B
i
12- | N\ 53443
T |
. |
; P
14+ | ﬁ ‘ 5342}
j “ ! Nea}g Cement Grout :
16~ | 5346 g
- | ] ]
- -
16 =
] | :
26~ ' | | 53361 E
] | :
| § ;o
| .
22- ! L 5334
o | N NEN ]
| | i RS
| ! N
1 ? !
| | i
| |

A1
O T T
ks
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BArr oo Ref. Boring # n/a Well # MW-01-6
- Page 2 of 2
—_ - - . =
2 > = ; )
S| 2 3 © =) c
= o o = <) )
23 © 2 - =
'55_ £ 3 2 2] E 2 Well Construction/ e
o c Q o = (7)) = Material Descriptions and Remarks Comments o
o nr o0 = < - w
- St
100-mesh Sand |
28 5328
: SILTY SAND WITH CLAY: Fine sand with silt -
30— 8 . . and clay. Very tight. Some weathered . 53261
418 TeszEer | moist SMCUM- quartz granite pebbles. Mica Flakes. Specified Sand -
i 4/6/7.5YR. Some coarse grained saturated Pack —
- N sand in lenses. _
3271 18 12193242 | mpoist SMCUML 5324
34 2.0 13/18732/50+ | gat. SMWCLML | - 5322
] #6-slot 2" 7
36~ 2.0 14725735045 | sat. SM/CLML PVC Screen 5329:
38— P sweuML |2 SAND AND GRAVEL: Coarse sand and 5318
1118 sat. gravel. 8
(j SAND: Dark brown medium grained sand 7
with mica. g
4 5316

o



2002 Well and Boring Logs



Barrfngmeermg Company Ref. Bo ring # nla Well # MW-02-1 |
IProject: Pre-Closure Groundwater Monitoring Programy ) prilied Depth (ft): 42.0
Project Number: 26/25/001-JSL-031 Ground Surface Elevation (ft): 5356.54 —y
Boring Location:  Rhodia Silver Bow Plant - Butte, Montana Depth to Groundwater (ft) 32.8 )T
Drilling Contractor: O'Keefe Drilling Riser Elevation (ft): 5358.70 o
Drilling Method: ~ Hollow Stemmed Auger Date Started: 1/14/02 ‘
. -
Driller: Steve Malkovich Date Completed: 1/15/02 !
Geologist: Sheryl Filby -
| 3
B
[=] i
— £ = Page 1 of 1 .
7 — ] o c i <
. 5 | ]
g c£ € 2 o = lE
H O > 3 14 e v
= o [=) e far) o c !
- oo O 5 T o =
oy w2 .- E o = e
£| 23 3 K = e ° . ioti Well Construction/ | 3
8‘ = S o ) v 5 § Material Descriptions ell Lonstruction/ 2
o n X m . = < 3 3 and Remarks Comments o
2 — _
3 5358]
- < :
7 , SAND: 0-0.3', sand and gravel. \ 53567
y 3120 frozen | rione SM N/0.0 0.3-0.4', siag. 0.4-0.6' brown 3
7 ) (2.5/3 7.5YR) organic-rich soil. 5354~
-1 15 10/10/12/14 | none SM N/0.0 0.6-4'light brown (7/4 10YR) silty 7
- ) sand with some small angular 5352
a1 17 23/30/33/46 | none SM “ N/0.O pebbles. At 6', color grades into > PVC a
3— 6/6 10yr. 8-12', increased fines. Well Pipe 53501
- 12-14.5, fine grained sand with 7
7 23/44/57/58 ,
3 — 17 none SM N/0.0 some medium grained sand, 7
3 sand/silt/clay 70/30/0. 14.5- 5348
107 1.6 21/38/84/71 | none SM N/0.0 14.7", pocket of medium grained -
- sand. 14.7-16', silty sand with 53464
12 16 31/51/73/90 | none SM N/0.0 mica. 16-16.5', as 14.7-16' with _
: R some medium sand. N 5344
- 186 26/37/64/78 | none SM N/0.0 ’ 3
47 N m
J 53424
6 1.6 30146/53/57 | none SM-ML | N/0.0 Neat Cement Grout .
] 5340
41 1.7 22/31/50/61 | none SM-ML | N/0.0 SILTY SAND WITH CLAY: 16.5- J
8- - 17.8, fine grained sand and silt 53381
a0 47 16119/30/46 | none SM-ML | N/oo with some clay. Mica and small .
0 ’ sub-angular pebbles present. 53360
- ‘ Color 5/6/7.5YR. 17.8-18.4", i
Pl 223455471 | none SM-ML | N/0.0 increased silt (55/40/5). 18.4- -
~ ‘S$Mty'sand. 7 | 19.3 thin layer of medium-coarse 5334
45{ 1.6 32/56/871116 | mpoist SM-ML | N/0.0 'w‘ttg'g)gy" .| | sand. 18.3-19.5, clean fine sand 7
- Lo oo -0 | with some silt (8/1 10YR). 19.5- N 5332
6: 1.7 30736/6275 | moist SM-ML | N/0.0 st |42 silty fine grained sand with = E-\__ ]
. clay (65/30/5). Includes mica X RO
3 17 2B/57/B05 | it SMI i~ o~ and small sub-angular pebbies. R f:-\_‘ Hole Plug 5330
8- L | NOD Reddish color (5/6/7.5 YR). £ ]
] 5328
0 1.8 30/44/88/74 | moist SM-ML | N/0.0 i
1 5326
Zj 1.8 23/50/5573 | moist SM-ML | N/0.0 i
:4 Specified Sand 5324
. g 1.8 23648563 | mojst SM-ML | N/0.0 Pack .
| 1.8 12325087 | moist-wet | SM-ML | N/0.0 #6-slot 27
? PVC Screen
j 1.8 2241527 | moist-wet | SM-ML | N/0.0 :
i ~:| $7.6-37.7', thin layer of black stained
- ) - -] soil. No noticeable odor.
)jﬁ 1.8 1787401 | mojst-wet | SM-ML | N/0.0 - -] $heen observed on drill bit.
7 : E
j | 2.0 314973112 | mpjst-wet | SM-ML | SL/0.0 | sot! S‘Lghtgmggrlqgis;nogblack stained




B al' I’ Engingering Company

Ref. Boring # n/a

Well # MW-02-2

w_02_2.dat

p:\26\125\001\Well Logs\m

Project: 2002 Requested Services Total Drilled Depth (ft): 38.0 (bgs)
Project Number: 26/25/001-JSL-035 Ground Surface Elevation (ft): 5357.10
soring Location:  Rhodia Silver Bow Plant - Butte, Montana Depth to Groundwater (ft): 34.94 (bgs)
Drilling Contractor: O'Keefe Drilling Riser Elevation (ft): 5358.81
Drilling Method: Hollow Stem Auger Date Started: 8/19/02
Driller: Steve Malkovich Date Completed: 8/20/02
Geologist: Karma Geiger
o
—_ £ = Page 1 of 1
S| & = E 3 ?’
: o > > 14 — c
= o <) o o) o)) °
-~ Qo o E] T o 2
£ » 2 2 @ = o © . T
2! =29 3 5 P = £ Material Descriptions Well Construction/] >
o by m = < 'oc ] and Remarks Comments m
2 -
0 3 0 -
- FILL: Concrete and fill. N 7
2— 16 156 dry SM No/0.00 SILTY SAND: Yellowish-brown 2
] (7.5YRS5/4), homogenous, very i
4 — 18/26/30/31 dense, silty sand. Sand is mostly 4 —
3116 dry SM No/0.00 fine grained but includes medium to VG .
6 — coarse sand as well as trace fine - 6 -
718 15/24/34138 | dry SM No/0.00 gravel. Sand is predominantly Well Pipe .
] golden-colored mica and subrounded 8 T
-] 1.6 12/24/32/41 | dry SM No/0.00 to subangular quartz. Silt fraction is ©
] 30%. a1
162 46 16127781149 | diry SM | No/0.00 10
12 SAND: Light gray (10YR7/2), loose 12—
qL16 2132734136 | dry SP No/0.00 fine to coarse sand with trace silt. ]
-1 Neat Cement .
14— SILTY SAND: Homogenous, dark 14—
4116 13/20/33/40 | dry SM No/0.00 vellowish brown (10YR4/4), very Grout -
162 dense silty fine sand with trace 16
1 17 11/15/22/29 | moist SM No/0.00 gravel. Sand includes 20% medium e
a0 to coarse grained sand with fine .
18‘_‘ 1.9 10/19/30/50 | moist SM No/0.00 gravel. Silt fraction is approximately -18 -
7 40%. Sand is golden-colored mica ]
20+ (possible iron pyrite), quartz and -20 —
- 1.8 10/21/33/54 | dry SM No/0.00 igneous. .
22; 18 11/17/36/48 | dry SM No/0.00 Hole Plug -22 B
-] SILTY SAND TO SILT: Dark ]
24; 1.8 8/22/37/38 | dry SM-ML | No/0.00 ellowish bro: ilty verv fine sand. 1S g% dSieve 24 .
26— . SILTY SAND: Homogenous, dark 26—
L8 8/21/38/45 | moist SM No/0.00 yellowish brown, homogenous silty .
28~ sand. Sand is mostly very fine to 28
- 17 8/20/28/48 | moist SM No/0.00 fine grained but includes up to Hahg
_ . approximately 15% medium to coarse 7
307 48 13/4268/01 | OISt SM No0/0.00 sand and trace fine gravel. Sand is 70/30 Sand 30
3 quartz, mica and igneous-rich. Silt Pack .
i " 4
32; 18 12/24/30/52 gnrgist SM No/0.00 fraction is 35 to 40%. 32—
. #6-slot 2" ]
3470 18 107244374 | saturated | SM | No/0.00 PVC Screen =347
3671 10 11204263 | saturated | SM | No/0.00 363
= -38
1 -
406~ -40 —

P



B ar I' Engineering Company

Ref. Boring # n/a

Well # MW-02-3

w_02_3.dat

p:\26125\001\Well Logs\m

Project: 2002 Requested Services Total Drilled Depth (ft): 89.0 (bgs)
Project Number: 26/25/001-JSL-035 Ground Surface Elevation (ft): 5370.16
Boring Location:  Rhodia Silver Bow Plant - Butte, Montana Depth to Groundwater (ft): 76.01 (bgs)
Drilling Contractor: O'Keefe Drilling Riser Elevation (ft): 5371.53
Drilling Method: Hollow Stem Auger Date Started: 8/21/02
Driller: Steve Malkovich Date Completed: 8/26/02
Geologist: Karma Geiger
[<)
- £ = Page 1 of 2
e — — 2 c
bt .
2| c£ £ = 3 >
. o b 3 14 — -
= o o g for) = o
~ o0 (&) = T 2 a—
< n 3 2 b7 = o [} B ®
al =g 3 ‘S o = £ Material Descriptions Well Construction/| >
al|l o o = < 3 | and Remarks Comments w
2 — -1
0— Slg 0
oL 13 AI7/8I1S | dry SM-ML | No/0.00 SILTY SAND: Pale brown (10YR6/3) 2
- silty sand with 10-15% gravel and 7
47 1.0 22/24/24/20 | dry SM No/0.00 approximately 20-30% silt. Sand is 4 -
. fine to coarse grained, subrounded —
J1 18 1121114 | dry SM No/0.00 to subangular, and includes red 3
6 — aphanatics, gold-colored mica flakes, -6 —
. 9/12/18/17 X quartz and igneous. Gravel is mostly B
8 — 8 dry SM-ML | No/0.00 fine grained. Unitis loose and is -8 -
7 coarsely bedded with lenses of ‘
10718 TS2017 | dry SM No/0.00 increased coarse and increased 10-
- fines. 3\; P"VF? -
41 17 11/13/15/15 | ¢ M . ell Fipe -
12 ry S No/0.00 122
2117 12/14/15119 | d M . a
147 ry S No/0.00 147
Ji 15 14/15/20/25 | d M . J
163 ry S No/0.00 16
J17 14/18/23/23 | ¢ M i 7
187 ry S No/0.00 4183
11 16 o215 | dry SM-ML | No/0.00 3
207 Neat Cement  -20
a1 15 9/10/10/10 | ¢ S /0. Grout 2
227 ry M No/0.00 22
216 9/10/9/12 d M /0. ]
247 ry S No/0.00 24—
21 09 10/14/22/24 | ¢ M /0. 7
267 ry S No/0.00 26—
. SM-GM -
257 116 16171517 | dry MUK | Ne/0-00 SILT: Light gray (10YR7/2) fo paie 28—
] brown (10YRG6/3) silt with 10% very ]
307 1.8 12/20/28/39 | dry ML/MH | No/0.00 fine sand. Unit is very stiff and 30—
- generally homogenous with no -
J1 1.7 15/25/28/39 | dry MU/MH | No/0.00 laminations or bedding. Silt has no Z
32— dilatency, low toughness, low =32 —
dl 17 14/25/32/39 | dry MUMH | No/0.00 plasticity and no dry strength. N n
34+ -34 —
21 2.0 12/18/24737 | d ML/MH /0. -
3 6= ry No/0.00 36—
2 SILTY SAND: Loose, pale brown 3
38716 10721384 | dry SM No/0.00 (10YR8/3 - 7/3) silty sand. Sand 33
. grades from fine sand to well-graded f
| 1. 18/20117/17 . . ‘
40° 6 dry SP No/0.00 fine to coarse sand 40—
] SILT: Pale brown (10YR®6/3) 7
423 2.0 12214730042 | dry ML No/0.00 homogenous, very stiff silt with up to 42 7
] approximately 25% very fine to fine .
44~ 1.7 14/23/28/43 | dry ML No/0.00 sand. Sand is primarily subrounded -
. to subanguiar, igneous-derived -44 —
118 1211912533 | ¢ No/O. ' | (quartz, mica and red aphanatics). ]
463; v ML 0/0.00 ~i | Unit is both coarselv bedded with 468 —




wv_02_3.dat

p:126125\001\Well Lo

Barr:...c. |Ref Boring# nia Well # MW-02-3
=]
R ._g = Page 2 of 2
) e _i c
2l g2 | ¢ | 3 g 2
.l 2 5 = o 2
Jd E‘ o 2 ™ o)) c
A oo T ] o
s 23 2 2 = o © . =
2| g8 3 2 = 3 < Material Descriptions Wellgonstruo.;,tnon/ g
QO - —
g g $ = S 2 8 5 and Remarks omments o
- 10/22/35/49 increasing ana gecreasing nnes ana -
48~ 1.9 dry ML No/0.00 is finely laminated in areas with clay 48 —
- and silt ienses. .
507 1.7 10/11/20/37 | dry ML No/0.00 50—
5 25 1.9 1724733149 | dry ML No/0.00 52 -
5418 14729137/60 | gy SM No/0.00 54
5 65 1.8 23/41/62/81 | dry ML No/0.00 56 =
535 19 23/39/63103 | gy ML No/0.00 58 —:
6(}5 18 2242164185 | gy ML No/0.00 60 =
Jl 19 20/32/47/58 | o No/0.00 .
62— i %—SM 3 % 62—
2| 19 177263452 | dry ML No/0.00 . & | HolePlug .
64— 100 Sieve -64 B
S19 141283954 | dry ML No/0.00 © [ Sand 663
68—: 1.8 1211829143 | dry ML No/0.00 68 —:
217 1213548 | moist ML No/0.00 g J
76 51 #0siot2e 70 =
72—: 1o N ML No/0.00 PVC Screen 79
745 1.6 moist ML-SM | No/0.00 =Bt 74
7 9/16/27/32 ; CLAY: Pale brown (2.5Y6/3), 7
76 1.8 moist CL/CH | No/0.00 homogenous clay with sand and silt. E i =76 —
a1l 1.9 10151830 | gy CL/CH | No/0.00 =RE -
8- SAND =il 2040Sand 787
2119 9/10721/50 sat. Sl No/0.00 - = Pack 7
80- - dry CL/CH : CLAY: Light yellow brown (2.5Y6/3) -80—
7 silty clay with 20% fine sand. Unit is 7
41 1.6 10/10/26/38 | ¢ CL/CH | No/0.00 faintly laminated, stiff to very stiff, B .
82 i with slow dilatency and medium = 82—
i lasticity. -
gac | 1:5 743582 | moist CUCH | No/0.00 plasticity ;E 84—
ge |17 24375173 | st SM-SC | No/0.00 = E 86—
] “SAND=SILT:| | SILTY SAND TO SANDY SILT: : E R
8 &E 18 1973860779 | gat. sC No/0.00 g:_zgsf | | CLAVEY SAND. Homogenous. | e .88 —
=113 22738 | oemt o~ Nem AR = clayey sand to sandy clay. =1t 7
= sat. SC No/0.00 ]
90— -90 —
92~ 92 =




Bar I' Engineering Company

Ref. Boring # n/a

Well # MW-02-4

w_02_4.dat

p:\26\25\001\Well Logs\m

Project: 2002 Requested Services Total Drilled Depth (ft): 79.0 (bgs)
Project Number:  26/25/001-JSL-035 Ground Surface Elevation (ft): 5322.15
oring Location:  Rhodia Silver Bow Plant - Butte, Montana Depth to Groundwater (ft): 27.7 (bgs)
Drilling Contractor: O'Keefe Drilling Riser Elevation (ft): 5324.66
Drilling Method: Hollow Stem Auger Date Started: 9/24/02
Driller: Steve Malkovich Date Completed: 9/26/02
Geologist: Sheryl Filby
—_ ) = Page 1 of 5
> & -~ S
a cE IS s o
. o 2, =1 — =
= o o e =
- 20 O 5 o .0
£ © 3 = @ = 5 © ®
a = 9 a 3 ’J, S £ Material Descriptions Well Construction/| >
o oy @ = < o a and Remarks Comments o
2 J—
5324~
0 —
TOPSOIL: Medium grained brown N 5322-
) (7.5YR 4/3-4/4) sand. -
1] 1.0 81412121 | dry SM No SILTY SAND: Silty fine grained sand. ‘
7 Sand is well sorted and _
2 —| homogeneous. No visible bedding.
- 5320~
B FINE TO MEDIUM SAND: Brownish
1 1.3 14/17/16119 | dry SM No yellow (7.5TY4/4 - 10YR6/6) sand B
with silt. Sand is fine to medium 7]
4 —
5318
- grained and subangular to
1110 13116719127 | dry SM No subrounded. Some (1%) weathered -
6 — orthoclase-rich granite pebbies. }
5316+
’ increased siit content from 5-6. 6- N
7 11/14/18/24 _
13 dry SM No 10, reddish "iron" staining in
8 — secondary porosity (fractures).
ry porosity ( ) 5314
) SAND TO SILTY SAND: -
115 8182124 | dry SM No Homogeneous, very stiff fine to ~
1 medium grained sand with silt. Sub
16— .
rounded to subangular grains with 2"PVC 5312
i visible mica, feldspars, and mafics. -
- Well Pipe
1.3 10472027 | moist SM-SC | No Some pockets of reddish iron =
} staining. Color varies from yellowish 1




Well Logs\mw_02.

p:\26\25

B am. Engineering Company

Ref. Boring # n/a

Well # MW-02-4

Depth ... bgs)

Sample Type/
Recovery (ft.)

Blow Count

Moisture\W.L.

ASTM

Odor

Lithologic Unit

Page 2 of 5

Material Descriptions
and Remarks

Well Construction/
Comments

Elevation

1

N

1.0

1.7

2.0

2.0

1.8

1.7

1.8

2.0

2.0

8/14/16/17

7/16/20/15

8/10/15/14

3/5/12/11

727

10/9/16/19

17/14/6/6

5/6/12/23

14/26/34/37

moist

moist

moist

moist

moist

moist

sat.

sat.

sat.

SM-SC

SM-GM

SM-GM

SM-CL

SM-CL

SM-GM

SM-GM

SM

SM

No

No

No

No

No

No

No

No

No

brown (10YR5/4) to dark yellowish

brown (10YRA4/4).

5316+

g c fine to coarse sand and gravel with

FINE TO MEDIUM SAND:
Homogeneous fine to medium grained
sand. Mostly quartz with some
mafics and feldspars. Loose and
subangular to subrounded grains.

SAND WITH GRAVEL: Fine to
medium grained sand with gravel and
pebbles. Gravel/Sand/Fines (G/S/F)
is about 30/65/5. Pebbles are
subrounded to subangular and inclue
quartz, granite, feldspars, range in
size from 2mm to 40mm. Color from
14.5-16.2 and 16.6-17.8 is dark
yellowish brown (10YR4/4). From
16.2-16.4, weathered orthoclase.
From 16.4-16.6, fine grained pale
brown (10YR6/3) sand with about
10% silt. 16.6-16.9 reddish iron
staining. 17.8-18.2 light brownish
gray (10YR6/2) with some iron
staining.

SILTY SAND WITH CLAY: Dark

-1 yellowish brown (10YR4/4-10YR3/4)

silty sand with clay. Some
subrounded pebbles.

Neat Cement

Grout

SAND WITH SILT: Fine to medium
sand with silt and clay matrix. Small
(<5mm) subangular to subrounded
pebbles (including some weathered
granite, mafics, and feldspars).
Very stiff and homogeneous.

SAND AND GRAVEL: Yellowish
brown to brown (10YR5/4-10YR5/3)

pebbles. Loose, poorly sorted,
subangular grains.

SAND WITH GRAVEL AND FINES:
Fine to medium grained sand with
some gravel and pebbles. Silty
matrix present from 24-24.2 and
25.3-26. Color ranges from brown to
dark yellowish brown (10YR4/3 to
10YR4/6).

SILTY FINE SAND: Dark yellowish
brown (10YR4/6) fine sand with silt.
Homogeneous and stiff to very stiff
with no pebbles.

FINE SAND: Very pale brown




p:\26125\001\Well Logs\mw_02

B an' Engineenng Company

Ref. Boring # n/a

Well# MW-02-4

. - Page 3 of 5
[ Ry i =
m Nl -
s £= £ = >
= -2 3 ® L2 ,,
= o & 3 = > g
=3 2
K=t o . i =
=] g' 9 3 ® = 5 E Material Descriptions Well Construction/ | 8
o S © o o ) T and Remarks Comments @
o] oc o = < o = e i
m fine clean sand. / -
30— SILTY FINE SAND: same as 26-27 5292
~ but stained reddish/orange.
1| 08 2121618 ; s N FINE TO MEDIUM SAND: Fine to
. sat. o -
medium sand with some subrounded
pebbles about 5mm. -
32- SILTY SAND WITH CLAY: Yellowish 5208
_ brown (10YR5/4- 10YR5/6) fine
grained silty sand with 2mm N
11 16 10/42/85/97 | sat. SM-SC | No laminations of cemented compact _
- silt/clay. Approximately Smm of silty
. 7 sand between layers. Layers of 7
3 reddish/orange staining (1-2mm) in 5288-
— silty sand. Silty sand with coarse
N sand from 34-34.5.
1.2 1250550+ | sat. SM-SC | No SILTY SAND WITH CLAY: Fine to -
7 medium dark grayish brown i
36— (10YR4/2) grained sand with
reddish/orange staining. Some 52
7 1\ cementation. / |
Al 11 18/35/50+ t sMsc | N SILTY SAND WITH CLAY: Fine
. sat. - o N
38—
5284
114 30/50+ sat. SM-SC | No -
40— : :
-| grained dark brown to dark yellowish 5282
1) 2.0 1012/26/50+ | gat SM-SC | No -
42—
52860+
] 20 B/10/32/50+ | gat, SM-SC | No ’ -
h brown (10YR3/3-10YR3/4) silty sand
44—
5278
1 0.5 143250+ | gat. SM-SC | No -
46—
5276~
7 with some cementation. Sandstone N




Well Logs\mw_02.

p:\26\25

B aI.I. Engineering Company

Ref. Boring # n/a

Well# MW-02-4

. - Page 4 of 5
ol 35 | | 4 E
S| g € = =
] = > 3 2 .2
= R Q = = 5
= 22 © b= s < o . i 2
<l €38 2 k7 = 5 o Material Descriptions Well Construction/ | ®
& - o o o - S and Remarks Comments K
o nx m = < o = i
1T 1834550+ | gat, SM-SC | No -
48—
5274
] 1.8 173350+ | gat, SM-SC | No =
pebbles of cemented sand same as 7
o_
3 5272
)18 8/39/50+ sat. SM-SC | No —
52 5276
- trix.
1.0 s0+ sat. SM-SC | No matrix Hole Plug 1
54 5268
113 29/50+ sat. SM-SC | No 100 Sieve -
56— Sand
SILTY SAND WITH CLAY: Fine 5266-
71 1.0 100+ sat. SM-SC | No -
58— . )
grained dark brown to dark yellowish 5264
1l o8 50150+ sat. SM-SC | No -
66— brown (10YR3/3-10YR3/4) silty sand #10-slot 2" 5262
i PVC Screen
108 25/50+ sat. SM-SC | No -
b 1 with some cementation. Sandstone 5260
1 08 4250+ sat. SM-SC | No -
7 .
(
6 pebbles of cemented sand same as
4 5258,



p:\26125\001\Well Logs\mw_02.

B aIT Engineering Company

Ref. Boring # n/a

Well# MW-02-4

- - ) - Page 50of 5
e - =
m wld .
2 = € = =
| F2 3 G = £(
=] 29 o 5 3 g
'*g_ g‘ 9 2 I E o ° Material Descriptions Well Construction/ | 8
2 = o =) v o = and Remarks Comments 2
(= n m = < (o] 5 ]
115 3a/50+ sat. SM-SC | No -
66— matrix, vary in size from about 5mm
5256-
112 475050+ | sat, SM-SC | No -
to the size of spoon (2"). )
68— 20-40 Sand 5254
4 Pack
2.0 50/50+ sat. SM-SC | No ~
Cementation appears to increase 7]
70+ 5252
1.0 50/50+ sat. SM-SC | No
- with depth. N
72+ 5250+
1 1.8 45/50+ sat. SM-SC | No -
i SILTY SAND WITH CLAY: Yellowish -
74— 5248
120 50150+ sat. SM-SC | No .
76- brown (10YRS5/4) silty sand with |
5246
1l 20 39150+ sat. SM-SC | No -
78— clay. Sandstone pebbies. 5244
B sat. _
11 20 50+ SM-SC | No J
|

80—



2006 Well and Boring Logs



LOG OF Boring MW-06-01

ENVIRO LOG 5 (5/27/04) 2646006.GPJ BARRLOG.GDT 6/4/07

Client Rhodia Drill Contractor O'Keefe SHEET 1 OF 2
Project Name Rhodia RFI Groundwater Drill Method HSA
Number 26/46-006 Drilling Started 9/28/06 Ended 9/28/06 Elevation 5307.2
Location Silver Bow, Montana Logged By KAM Total Depth 285
o4
S8 oo | & 5
DEPTH z g :§> © Bes g s 8 WELL OR PIEZOMETER ELEV.
-8 z| ¢ g § ° z | 3 DESCRIPTION CONSTRUCTION
: T
FEET £F 2 | & 37 = | < |E DETAIL FEET
5% 3 e -
.1-] SILTY SAND: Grayish brown, fine to 6" Steel Protfop with |
medium-grained silty sand with 20% Vented Cap
] ; 2-4-6- gg:z ory coarse-grained sand and 5% lower fine gravel. 2 ags-8 bgs: 2" Sch
2 None Sample has approximately 15 to 20% fines, 40 PVC Risér -
angular to sub-round grains/clasts, and small 0-3" Neat Cement
. roots present. Grdut
POORLY GRADED SAND: Brown, fine to — 5305
o None medium-grained sand with 20% coarse-grained
E 2 '“ﬁ'g' None Dry sand and 3 to 5% lower fine gravel. Sample has
None approximately 5% fines, angular to sub-round B
grains/clasts, and abundant mica.
N 3-6": Bentonite Well
jone
5— 3 192‘?‘; None Moist Seal
None A 1.2 cm lense of dark brown clayey sand (SC) B
observed at 5.1' bgs.
_A 4 CLAYEY SAND: Very dark brown clayey sand ';—6-28_5': Sand Pack,
B 4 7598 z"”e ) with approximately 60% fine to coarse-grained .*| 20/40 Sand
-5-9- one Moist g o,
None <1 sand and 5% fine gravel. Sample has — 5300
444 approximately 35% fines, angular to sub-round
. ”4] grains/clasts, and is soft.
"] POORLY GRADED SAND: Brown, fine to r
None medium-grained sand with 20% coarse-grained
- s | 15 None Moist “1sand and trace fine gravel. Sample has
) None {lapproximately 5% fines, angular to sub-round B
\grains/clasts, and abundant mica.
10— '1ICLAYEY SAND: Very dark brown, clayey sand L
with approximately 40% fine to coarse-grained
12-6-6- None sand and trace fine gravel. Sample has
7 6 9 zone Moist approximately 40% fines that decrease with L
one depth, angular to sub-round grains/clasts, and
ica present.
] SILTY SAND: Dark grayish brown, fine to L 5205
coarse-grained sand with trace fine gravel.
] 7 | 4557 mg Moist Sample has approximately 20% fines, angular to
None ML ub-round grains/clasts, and mica present. -
SILT with SAND: Light yellowish brown silt with
] approximately 15% fine to coarse-grained sand
and trace lower fine gravel. Sample has angular r
None Moist to sub-round grains/clasts, no to very low
15— 8 4-51-{1 0- None cohesiveness, and is firm. Gravel increases to
10 None Moist 3% at depth. i
to Wet
] CLAYEY SILT with SAND: Light gray to light -
grayish brown clayey silt with approximately 15%
i g | 8911 mgzz Wet fine to coarse-grained sand and 3 to 5 % lower
19 None fine gravel. Sample has angular to sub-round — 5290
grains/clasts, low cohesiveness, low dry
. ML strength, abundant mica, and is firm. Clay .l 8 98" 2"X20' Sch 40
increases with depth. 1 PVC 0.010 Slot u
5141 None Screen
] 101 fg21 None Wet L
B (continued)
Barr Engineering Co. Remarks: Static water after one hour measured 15.1' bgs. Samples were collected
using a 3 inch split spoon from 0 to 10" bgs and a 2 inch split spoon from 10 to
450 S. Wagner Road 28 boe. PSP 9 neh Spif spoon
Ann Arbor, M| 48103
m Telephone: 1-800-270-5017
Fax: 734-327-1212

Additional data may have been collected in the field which is not included on this log.




LOG OF Boring MW-06-01

Client Rhodia Drill Contractor O'Keefe
SHEET 2 OF 2
Project Name Rhodia RFI Groundwater Drill Method HSA
Number 26/46-006 Drilling Started 9/28/06 Ended 9/28/06 Elevation 5307.2
Location Silver Bow, Montana Logged By KAM Total Depth  28.5
E> b . < >
] % @ £ o o (G]
DEPTH 5 g % © g é 5 :3_., s g WELL OR PIEZOMETER ELEV.
20 z %] o39® 7] 5 o DESCRIPTION CONSTRUCTION
FEET 290 o | 3 305 2 < I DETAIL FEET
S s o @2 =
5 2 5 -
ML
o SILTY CLAY with SAND and GRAVEL: Light -
yellowish brown silty clay with approximately
B 15% fine to coarse-grained sand and 15% fine
gravel. Sample has angular to sub-round . — 5285
grains/clasts, moderate plasticity and toughness, |-
12-13- None . I .
_ 1 26- None wet  |CLML and is soft to firm. Percentage of clay decreases | --
50/0.4 None with depth and percentage of sand increases N
with depth to approximately 30% by 25' bgs (CL - |-.
. sandy clay with silt and gravel). -
46-26- None
25— 2 1 sona Nore et 2 SANDY CLAY with SILT and GRAVEL. Light L
/ yellowish brown sandy clay with approximately
B / 30% fine to coarse-grained sand and 15% fine
//// gravel. Sample has angular to sub-round - o
oL / grains/clasts, moderate plasticity and toughness, |
| / and is soft to firm. -
/ — 5280
;////
. ~
End of Boring - 28.5 feet
30— |
b — 5275
35— |
i — 5270

ENVIRO LOG 5 (5/27/04) 2646006.GPJ BARRLOG.GDT 6/4/07

Barr Engineering Co.

450 S. Wagner Road

Ann Arbor, M1 48103

2 Telephone: 1-800-270-5017
Fax: 734-327-1212

Remarks: Static water after one hour measured 15.1' bgs. Samples were collected
using a 3 inch split spoon from 0 to 10' bgs and a 2 inch split spoon from 10 to

28' bgs.

Additional data may have been collected in the field which is not included on this log.




ENVIRO LOG 5 (5/27/04) 2646006.GPJ BARRLOG.GDT 6/4/07

Client Rhodia

Project Name Rhodia RFI Groundwater

Number 26/46-006

Location Silver Bow, Montana

Drill Contractor O'Keefe

Drill Method HSA

Drilling Started 9/13/06 Ended 9/14/06

Logged By JAM2

LOG OF BORING MW-06-02

SHEET 1 OF 4

Elevation 5355.3

Total Depth 71.9

o4
Er 2 o | % %
£ o o
DEPTH 24 = © 55 £1s19 WELL OR PIEZOMETER | ELEV.
-~ 8 =z 2 %83 2 (’7) o) DESCRIPTION CONSTRUCTION
o : n < T FEET
FEET 2 L g 2 3 s E DETAIL
P e 5) (o] =
SILT: Light brown silt with fine to 6" Steel Profop with | 5355
" medium-grained sand and fine gravel. Sample is § Vented Cap
18-26- one homogeneous. Q
Il R A ° S S i
] T TSILTY SAND: Light reddish brown siity sand with g ‘§“g gl 2 |
gravel. Sand is fine to coarse-grained and é \Q
| 2 32-48- mggg bry angular to sub-rounded. Gravel is fine and
50-50 None angular to subangular. Unit is poorly sorted and L
SM homogeneous. % §
. 4
SN BRI o ory :
None "1 SILTY SAND: Light brown, very fine to |
- ] . 5350
fine-grained silty sand. Sample is loose to
i SM medium dense, well sorted, homogeneous and
mica-rich. L
N
] a | 1 None Dry % %
None SILT: Light to dark brown silt with sand, gravel, L
and a trace of clay. Sample has low to no dry
B strength, rapid dilatancy, and low toughness.
20-14- None M §’ % I
i 5 | G718 None Dy % %
10— Le..l SAND: Light brown sand with gravel and silt. §
SW Fecoc2} Unitis poorly sorted and homogeneous. Q — 5345
20-12- None [overs
i 6 10-11 None Dry Po®e®o
None SILT: Predominantly sit with varying Q Q i
percentages of sand and clay. Color varies from
i light brown to grayish brown. Unit is
homogeneous and mica-rich. Sample has low to L
7-7-10- None no dry streng@h, rapid dilatancy, low toughness,
| 7 19 none Dry and low plasticity.
- Cobbles of grayish black crystalline rock present % %
from 13.8 to 15.8' bgs. §' o
T A &
15— 12 None ’ ;> §
ML é Q — 5340
- A few portions of the sample are very well § §
cemented from 15.8 to 17.8' bgs. Q Q -
12-15- None
. % | 2130 None Pry Q
4 Slightly increased gravel content (approximately % %
5%) observed from 17.8 to 19.8' bgs. -
13-14- None
| 01 4623 sggg Dry §
_ N¢ %
(continued)
Barr Engineering Co. Remarks:
450 S. Wagner Road
Ann Arbor, Ml 48103
BARR Telephone: 1-800-270-5017
Fax: 734-327-1212 Additional data may have been collected in the field which is not included on this log. /




ENVIRO LOG 5 (5/27/04) 2646006.GPJ BARRLOG.GDT 6/4/07

LOG OF BORING MW-06-02

Client Rhodia Drill Contractor O'Keefe SHEET 2 OF 4
Project Name Rhodia RFI Groundwater Drill Method HSA
Number 26/46-006 Drilling Started 9/13/06 Ended 9/14/06 Elevation 5355.3
Location Silver Bow, Montana Logged By JAM2 Total Depth 71.9
[ 4
% ¥ 8| < 5 o
DEPTH z 4 % © = S g s 8 WELL OR PIEZOMETER ELEV.
- 8 4 g §8g @ <’7, 6 DESCRIPTION CONSTRUCTION
FEET 2@ o | & 30u 2 | < | £ DETAIL FEET
Sx s o ] [
Lo < =) 3
12} o0
Iron staining and white precipitate observed from 5335
1031 None 19 to 21.8' bgs. &
_ 11 30550 m"”e Dry SILT: <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>