APPENDIX B

SOIL, MINE WASTE AND WATER QUALITY DATA FROM THE UBMC;
WEST IMPOUNDMENT WELL LOGS



MIKE HORSE TAILINGS IMPOUNDMENT DATA
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WEST IMPOUNDMENT MONITORING
WELL COMPLETION LOGS



Hydrometrics, Inc. A

Consulting Scientists and Engineers

Helena, Montana

TDMW-3S

Hole Name: TDMW-3S

Date Hole Started: 8/12/06  Date Hole Finished: 8/12/06

Client: ASARCO, LLC

Project: Upper Blackfoot Mining Complex
County: Lewis & Clark State: Montana
Property Owner: U.S. Forest Service

Legal Description: T15N, R6W, Sec. 27C
Location Description: West shore of Tailings
Impoundment near spillway pipe inlet

Recorded By: Larry Johnson

Drilling Company: Boland Drilling

Driller: James

Drilling Method: Air Rotary

Drilling Fluids Used: None

Purpose of Hole: Monitoring Well

Target Aquifer: Unconsolidated Aquifer
Hole Diameter (in): 6"

Total Depth Drilled (ft): 30

WELL COMPLETION Y/N DESCRIPTION INTERVAL
Well Installed? Y 2-inch, flush threaded, Sch 40, PVC +2.3' to 30’
Surface Casing Used? Y 6" Steel +2.5't0 2.0'
Screen/Perforations? Y 0.020-inch slot, Sch 40 PVC 15'to 30'
Sand Pack? Y 10/20 Colorado Sand 10' to 30'
Annular Seal? Y Bentonite - Hole Pellets 1'to 10’
Surface Seal? Y Cement 0'to1'
DEVELOPMENT/SAMPLING

Well Developed? N

Water Samples Taken? N

Boring Samples Taken? Y Cuttings

Northing: 448542.88

Static Water Level Below MP: Dry
Date: 8/12/06

MP Description: Top of PVC

MP Height Above or Below Ground (ft): +2.2

Easting: 1288605.07

Surface Casing Height (ft):
Riser Height (ft): +2.2
Ground Surface Elevation (ft): 5488.15
MP Elevation (ft): 5490.35

+2.5

Remarks: Dry upon completion.

WELL CONSTRUCTION

2]
Q
I
E: GEOLOGICAL DESCRIPTION
]
00 P 00-18.0 Colluvium
o C Brown to tan sandy gravelly fill/colluvium with abundant coarse rock. Drill cuttings include tan
1o and maroon argillite/siltite. Moist at 14 feet. Fill/colluvium contact not discernable.
L O
o0
a 9
L O
o0
a 9
L O
o]
10.0 |99
L O
o]
a 9
L O
o0
a 9
L O
o]
a 9
18.0 - 24.0' Broken Bedrock; Spokane Formation
/A /] Highly fractured maroon and gray argillite with minor silty clay stringers; weathered spokane.
A
VANNVA
A
YANNYA
AN
24.0-30.0'
Competant maroon and gray argillite; spokane formation, dry.
Bottom of Hole 30.0

F=——— = T T e
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Hydrometrics, Inc. A

Consulting Scientists and Engineers

Helena, Montana

TDMW-4S

Date Hole Started: 8/11/06

Hole Name: TDMW-4S

Date Hole Finished: 8/11/06

Client: ASARCO, LLC

Project: Upper Blackfoot Mining Complex
County: Lewis & Clark State: Montana
Property Owner: U.S. Forest Service

Legal Description: T15N, R6W, Sec. 27C
Location Description: West shore of Tailings
Impoundment

Recorded By: Larry Johnson

Drilling Company: Boland Drilling

Driller: James

Drilling Method: Air Rotary
Drilling Fluids Used: None
Purpose of Hole: Monitoring Well
Target Aquifer: Unconsolidated Aquifer
Hole Diameter (in): 6"

Total Depth Drilled (ft): 22

WELL COMPLETION Y/N DESCRIPTION INTERVAL
Well Installed? Y 2-inch, flush threaded, Sch 40, PVC +2.6' to 22'
Surface Casing Used? Y 6" Steel +3.0'to 2.0'
Screen/Perforations? Y 0.020-inch slot, Sch 40 PVC 7'to 22'
Sand Pack? Y 10/20 Sand 5.5't0 22
Annular Seal? Y Bentonite Chips 1.0'to 5.5'
Surface Seal? Y Cement 0'to 1.0'
DEVELOPMENT/SAMPLING

Well Developed? N

Water Samples Taken? N

Boring Samples Taken? Y Cuttings

Northing: 447996.03

Static Water Level Below MP: Dry
Date: 8/11/06

MP Description: Top of PVC

MP Height Above or Below Ground (ft): +2.6

Easting: 1288949.39

Surface Casing Height (ft): 2.9

Riser Height (ft): 2.6’

Ground Surface Elevation (ft): 5486.89
MP Elevation (ft): 5489.51

Remarks: Dry upon completion.

WELL CONSTRUCTION

GEOLOGICAL DESCRIPTION

7.0

Bottom of Hole

0.0-20.0' Colluvium

discernable. Damp at 17 feet.
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Brown to tan sandy fill/colluvium; chips of spokane formation float. Fill/colluvium contact not

20.0-22.0'

> P>

22.0

/] Maroon broken argillite and siltite. Moist.
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Hydrometrics, Inc. A

Consulting Scientists and Engineers

Helena, Montana

Hole Name: TDMW-3D

Date Hole Started: 8/10/06  Date Hole Finished: 8/10/06

Client: ASARCO, LLC

Project: Upper Blackfoot Mining Complex
County: Lewis & Clark State: Montana
Property Owner: U.S. Forest Service

Legal Description: T15N, R6W, Sec. 27C
Location Description: West shore of Tailings
Impoundment near spillway pipe inlet

Recorded By: Larry Johnson

Drilling Company: Boland Drilling

Driller: James

Drilling Method: Air Rotary

Drilling Fluids Used: None

Purpose of Hole: Monitoring Well

Target Aquifer: Bedrock Aquifer
Hole Diameter (in): 6"

Total Depth Drilled (ft): 70

WELL COMPLETION Y/N DESCRIPTION INTERVAL
Well Installed? Y Open Hole 0'to 70’
Surface Casing Used? Y 6" Steel +2.25't0 32.5'
Screen/Perforations? N

Sand Pack? N

Annular Seal? Y Bent. poured around casing as driven  0'to 32.5'
Surface Seal? Y Cement 0'to 1'
DEVELOPMENT/SAMPLING

Well Developed? Y Surge Block

Water Samples Taken? N

Boring Samples Taken? Y Cuttings

Northing: 448535

Static Water Level Below MP: 45
Date: 8/12/06

MP Description: Top of Steel Casing

MP Height Above or Below Ground (ft): +2.25

Easting: 1288608.73

Surface Casing Height (ft): 2.25'
Riser Height (ft): N/A
Ground Surface Elevation (ft): 5488.43

MP Elevation (ft): 5490.67

Remarks: Drove steel casing into competent bedrock at 32.5 feet. Drilled open hole to 70 feet. Left open hole to allow for down hole testing. Static water
level measurements: 45.1 ft on 8/12/06; 45.84 ft on 10/10/06; 45.82 ft. on 11/21/06.

WELL CONSTRUCTION

0.0

32.5

Open Hole

Bottom of Hole

SAMPLE
NOTES

GEOLOGICAL DESCRIPTION

discernable.
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0.0-18.0' Colluvium
Sandy gravelly fill/colluvium with abundant coarse rock. Dirill cuttings include
tan and maroon argillite/siltite. Moist at 14 feet. Fill/collumium contact not

Moderate clay at 17 feet.

feet.

70.0

18.0-70.0' Bedrock
Maroon and gray argillite and silitite (spokane fm).

Highly fractured, incompetent bedrock to 24 feet; harder drilling below 24

First water at 34 feet; <1.0 gpm.

42.0 - 50.0' Increased fractured 42 to 45 feet and 49 to 53 feet, more
seepage at 49 feet.
Makes 1 to 2 gpm upon completion.
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Hydrometrics, Inc. A

Consulting Scientists and Engineers

Helena, Montana

TDMW-4D

Date Hole Started: 8/11/06

Hole Name: TDMW-4D

Date Hole Finished: 8/11/06

Client: ASARCO, LLC

Project: Upper Blackfoot Mining Complex
County: Lewis & Clark State: Montana
Property Owner: U.S. Forest Service

Legal Description: T15N, R6W, Sec. 27C
Location Description: West shore of Tailings
Impoundment

Recorded By: Larry Johnson

Drilling Company: Boland Drilling

Driller: James

Drilling Method: Air Rotary

Drilling Fluids Used: None

Purpose of Hole: Monitoring Well

Target Aquifer: Bedrock

Hole Diameter (in): 6"

Total Depth Drilled (ft): 60

WELL COMPLETION Y/N DESCRIPTION INTERVAL
Well Installed? Y 2-inch, flush threaded, Sch 40, PVC +2.6' to 58'
Surface Casing Used? Y 6" Steel +3.0'to 2.0'
Screen/Perforations? Y 0.020-inch slot, Sch 40 PVC 33'to 58'
Sand Pack? Y 10/20 Colorado Sand 28' to 58'
Annular Seal? Y Bentonite Chips 1'to 28'
Surface Seal? Y Cement Oto 1
DEVELOPMENT/SAMPLING

Well Developed? Y Surge Block

Water Samples Taken? N

Boring Samples Taken? Y Cuttings

Northing: 448002.34

Static Water Level Below MP: 30
Date: 8/12/06

MP Description: Top of PVC

MP Height Above or Below Ground (ft): 2.6

Easting: 1288946.53

Surface Casing Height (ft): 2.8

Riser Height (ft): 2.6

Ground Surface Elevation (ft): 5486.86
MP Elevation (ft): 5489.46

Remarks: Hole drilled to 60 feet but sluffed in to 58 feet prior to well completion. Produced 50+ gpm clear water. Static water level measurements = 30.5
feet on 8/12/06; 29.68 ft on 10/10/06; 31.04 ft on 11/21/06.

WELL CONSTRUCTION

GEOLOGICAL DESCRIPTION

0.0-20.0' Colluvium

discernable, damp at 17 feet.
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Brown to tan sandy fill/colluvium, chips of Spokane Formation float, fill/colluvium contact not

20.0 - 24.0' Broken Bedrock

Maroon and gray argillite bedrock, highly fractured and weathered, moist at 22 feet.

24.0-60.0' Argillite Bedrock

28.0

33.0

Bottom of Hole

58.0
60.0

Alternating maroon to gray (and occasionally buff colored) spokane formation. Competant
bedrock at 28 feet based on drilling. Drilling indicates increased fractures at 31 to 36

feet and 42 to 45 feet. Significant inflow at 43 feet; making about 50 gpm at 45 ft.

Few fractures and little increase in flow below 45 feet.
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Hydrometrics, Inc. A

Consulting Scientists and Engineers

Helena, Montana

Date Hole Started: 8/12/06

Hole Name: TDMW-5

Date Hole Finished: 8/12/06

Client: ASARCO, LLC
Project: Upper Blackfoot Mining Complex

County: Lewis & Clark State: Montana
Property Owner: U.S. Forest Service

Legal Description: T15N, R6W, Sec. 27C
Location Description: Along County Road west of
Tailings Impoundment

Recorded By: Larry Johnson

Drilling Company: Boland Drilling

Driller: James

Drilling Method: Air Rotary
Drilling Fluids Used: None
Purpose of Hole: Monitoring Well
First Water

Hole Diameter (in): 6"
Total Depth Dirilled (ft):

Target Aquifer:

105

WELL COMPLETION Y/N DESCRIPTION INTERVAL
Well Installed? Y Open Hole 0to 105'
Surface Casing Used? Y 6" Steel +2.5'to 32'
Screen/Perforations? N

Sand Pack? N

Annular Seal? Y Bent. poured around casing as driven 0’ to 32'
Surface Seal? Y Cement 0'to 1'
DEVELOPMENT/SAMPLING

Well Developed? Y Surge Block

Water Samples Taken? N

Boring Samples Taken? Y Cuttings

Northing: 448242.76

Static Water Level Below MP: 71

Date: 8/12/06
MP Description: Top of Steel
MP Height Above or Below G

Easting: 1288670.84

Surface Casing Height (ft):
Riser Height (ft): N/A
Ground Surface Elevation (ft): 5530.92
MP Elevation (ft): 5533.38

+2.5

| Casing
round (ft): +2.5

Remarks: Trace water at 14 feet, 48 feet and 99 feet. Six-inch steel to 32 feet, open hole below 32 feet. Well was dry upon completion but static water level

recovered to 99 feet 3 hours later. Other static water level measurements include: 71.01 ft on 10/10/06; 71.18 ft on 11/21/06.
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WELL CONSTRUCTION SAMPLE 0
I
o
NOTES |2 GEOLOGICAL DESCRIPTION
©)
0.0 b~ 0.0-10.0' Colluvium
o Coarse, subangular argillite rock in sandy matrix, dry.
s
10.0 - 26.0' Broken Bedrock
A\ /1 Highly fractured maroon and gray argillite and siltite; spokane formation
A weathered bedrock, dry, making a lot of dust.
YANNVA
AN
26.0-95.0' Argillite/Siltite
Maroon and gray argillite/siltite; competant spokane formation, very dusty
32.0 drilling to 95 feet, no discernable fracture zones or moisture.
Open Hole
A 4
95.0 - 101.0" Altered Bedrock
Buff to white argillite, altered spokane formation, trace water at 99 feet.
<] 101.0-105.0' Diorite
Bottom of Hole 105. Fine to medium grained diorite bedrock, drills like competant bedrock,
\making <1.0 gpm upon completion, /_
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