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1 .O SUMMARY 

The Fish Lake mineral property, owned jointly by Cominco Ltd. and Taseko Mines 

covers a large Cu-Au porphyry deposit. Taseko Mines is the current operator, and 

conducted more than 68,000m of HQ and NQ drilling in 126 holes in 1991 and 1992. 

The property is located 250 km north of Vancouver, and 125 km southwest of 

Williams Lake, B.C. Access is mainly by road from Williams Lake, a distance of 195 

km. 

Exploration by numerous operators, including Bethlehem, Cominco, Nittetsu, Quintana 

and Taseko Mines during the period 1960 - 1993 culminated in the discovery and 

definition of a Cu-Au porphyry deposit measuring approximately 1450m long, 850m 

wide and up to 820m thick, centered 1.2 km northwest of Fish Lake. Engineering and 

environmental studies of the deposit and its environs are currently underway. 

A preliminary assessment of the Fish Lake area for potential tailings storage sites 

identified a practical and environmentally attractive site south and southeast of Fish 

Lake. 

A program of geotechnical-geological HQ-diameter drilling, totalling 281.9m in five 

holes, was conducted at this site in October, 1992. The holes were drilled to  assess 

the geological nature and permeability of foundation materials in the areas of planned 

impoundment structures. 

The holes intersected a sequence of Miocene-age basalt flows, interbedded and 

underlain by overconsolidated silty clays, silts, sands, and gravelly sands. Both the 

basalts and the sediments have low average permeabilities, on the order of 10 '~  

cmlsec. 
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The proposed tailings storage site requires further evaluation for both economic 

mineral potential and suitability for tailings storage. 

2.0 INTRODUCTION 

The Fish Lake copper-gold porphyry deposit lies approximately 125 km southwest of 

Williams Lake, B.C. The Fish Lake property, covering the deposit, incorporates a total 

of 196 mineral claims and 9 ~ l a c e r  claims. 

Taseko Mines Limited conducted a major diamond drilling program on the property in 

1992. This included the drilling of 11 1 holes in the deposit proper, and 5 

geotechnical-geological holes in the area of proposed tailings embankments south of 

Fish Lake. 

This report describes the 5-hole geotechnical-geological drilling program, conducted 

between October 1 0  and October 21, 1992 on the EKO 1 and 2 and the FISH 1 and 

7 claims. Detailed technical information for each drill hole is contained in the 

appended report by Knight Piesold (Appendix Ill). 

3.0 LOCATION AND ACCESS 

The Fish Lake property lies 250 kilometres north of Vancouver, and 125 kilometres 

southwest of Williams Lake, B.C. Situated at a mean elevation of 1460m, the 

property straddles the headwaters and upper valley of the informally named "Fish 

Creek", which drains Fish Lake and debouches into the Taseko River. Topography is 

subdued, with local relief of no more than 150m. Most of the property is forested 

with species of pine, with a few spruce in wetter areas. Meadows, up to several 

hectares in area, occur along valley bottoms and in poorly drained areas south of Fish 

Lake. 

Access by road can be gained from Williams Lake via Highway No. 20 west to 
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Hanceville (100 km) and then south and southeast via the well-maintained Nemaia 

Valley - Chilko Lake Road to  the Whitewater (Davidson) Bridge, a distance of 

approximately 8 0  km. The less well maintained Taseko Lake branch road leads south 

from the Chilko Lake road from a turnoff just before the bridge; this in turn leads to 

the Fish Lake Road turnoff 1 0  km south of the bridge. The Fish Lake Road is 

maintained on a seasonal basis, and four wheel drive vehicles with high ground 

clearance are often required during winter and spring months. Total road distance 

from Williams Lake is approximately 195 km; travel time can vary considerably due 

to road conditions. 

STOL aircraft equipped with floats or skis utilize Fish Lake for summer and winter air 

access. A shelving beach and makeshift floats at the north end of the lake provide 

temporary loading/unloadingfacilities. No secure docking or anchorage facilities exist. 

The north side of the lake is 1.2 km by rough road from the present Taseko Mines 

Limited camp on "Fish Creek". 

CLAIM STATUS 

The EKO 1, Fish 1-1 1, and F1 to  F9 mineral claims are located in the Clinton Mining 

Division. The Fish 1-1 1 and F1 to  F9 claims are owned by Taseko Mines Limited. 

The EKO 1 claim is registered to  Cominco Ltd., but is part of a large block of claims 

owned by Taseko Mines Limited and Cominco Ltd. which is subject to an Agreement 

between Cominco Ltd. and Taseko Mines Ltd. Under this Agreement, dated April 25, 

1991, Taseko Mines Limited is empowered to "conduct exploration activities on the 

propertyn and is obliged to  "perform such assessment work or pay such money .... as 

may be necessary to  keep the Property in good standing." 

A list of claims and data pertinent to this report appears below, with expiry dates 

subject to the acceptance of assessment work and credits supported by this report. 

A full list of claims covered by the Cominco - Taseko Agreement is provided as 

Appendix I. 
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5.0 PROPERTY HISTORY 

Early work in the vicinity of the Fish Lake porphyry deposit is reported in the B.C. 

Minister of Mines Report for 1935. This work, conducted by C.M. Vick and E.A. 

Calep, includes trenching of feldspar porphyry dykes with stringers containing Cu and 

Au values in the so-called Albert's Zone, approximately 1.5 km east of the centre of 

the porphyry deposit. Additional work on Au-Ag-Cu mineralized shear zones located 

east of the deposit was apparently carried out in the late 1950's by Mr. George 

Renner of Williams Lake, B.C. (Cominco Ltd. archives; unsigned correspondence). 

Prospectors for Phelps Dodge Corp. located float and subcropping mineralization 

indicative of a porphyry environment in 1960, and Phelps Dodge subsequently carried 

out a program of IP, geochemical, and magnetic surveys, hand trenching, and 
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diamond drilling in eight short holes. The holes were drilled mainly north of the 

presently known deposit, in pyritic rocks (Quintana Minerals Ltd., 1973). 

Phelps Dodge allowed the claims to  lapse, and the property was relocated in 1966 by 

Taseko Mines Limited. Taseko built a road into the property, conducted mechanized 

trenching, and drilled 12  percussion holes and 6 BQ diameter diamond holes, mainly 

to the south of the Phelps Dodge holes of 1962 - 1964. This work, culminating in 

1969, provided the first conclusive evidence of significant tonnages of mineralized 

rock grading 0.25 - 0.30% copper on the property, and was sufficient to attract the 

attention of Nittetsu Mining in 1970. Since 1970, the property has been explored by 

Nittetsu, Quintana Minerals, Bethlehem, Cominco and most recently by Taseko Mines 

Limited. This work has collectively established, through extensive diamond drilling, 

porphyry-type copper-gold mineralization in an area approximately 1450m long, up to 

850m wide, and up to  820m in vertical extent. 

6.0 GEOTECHNICAL DRILL PROGRAM 

A program of diamond drilling, comprising a total of 281.9m in 5 HQ diameter holes, 

was completed on the EKO 1, EKO 2, Fish 1 and Fish 7 mineral claims during the 

period October 10  - 21, 1992. A detailed report providing drill logs, plans and cross 

sections is presented as Appendix Ill to this report. 

The five holes were drilled as part of a preliminary investigation of bedrock and 

overburden foundation conditions in a proposed tailings disposal area known as 

Tailings Storage Site 2. 

This site is currently considered to be the optimum site available for storage of tailings 

from a proposed open pit mine at Fish Lake. The holes were drilled in the foundation 

areas of proposed tailings impoundment structures (embankments) in order to  obtain 

information on the geology and in-site permeability of foundation materials, and to 

provide groundwater quality monitoring wells. 
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Four holes intersected finely to  coarsely vesicular basalt flows, interbedded with 

coarse to  fine variably consolidated sediments. The basalt sequence appears to  be 

variably eroded and ranges in thickness from 22m to  55m, with individual flows up 

to 30m thick. 

Underlying the basalt f low sequence is a sedimentary sequence consisting of 

overconsolidated silty clay, mudstone, siltstone, and sandstone, with sections of 

heterolithic gravel and cobbles. These sediments are generally stratified or layered 

with near-horizontal dips. 

The fifth drill hole(KP 92-3) intersected only sediments, consisting of interbedded, 

locally oxidized, well stratified clayey silt, silt, and fine sand, with varved clays and 

silts in the bottom section of the hole. A 6.5.m sequence of grey sand, with gravel 

and sub-rounded cobbles, was intersected under recent glacial till at the top of the 

hole. Basalt outcrops are present near the collar of this hole, and it is interpreted that 

the basalt f low sequence has been eroded from the collar site. 

The basalt flows are composed of fine-grained, massive to vesicular olivine basalt. 

They are considered to  belong to  the Chilcotin Group of Neogene age. These plateau 

basalts crop out extensively in the Fish Lake area, and form part of an extensive belt 

of Early Miocene to early Pleistocene plateau lavas covering a large area in south- 

central B.C. (Riddell et al. 1992; Mathews, 1989). 

7.0 RECOMMENDATIONS 

The 5-hole drilling program of 1992 provided limited evidence that the proposed site, 

"Tailings Storage Site 2", may be a good site for the storage of tailings from a mine 

at Fish Lake. 

If this site remains in favour as a tailings storage area, additional assessment of its 

foundation will be required. 



-7- 

This evaluation work should include: 

(1) Geological mapping to establish the distribution of f low basalt. 

(2) Test pitting using a light backhoe to confirm basalt distribution and 

identify areas of deeper overburden. 

(3) Drilling of key areas such as embankment and saddle dam sites. 

The tailings storage area will require evaluation for its economic mineral potential. 

The work outlined above should be conducted with this additional objective in mind. 

In addition, certain specific steps will be required to  ascertain the potential of the site: 

(1) A detailed search of historical records (assessment reports, etc.) for 

geochemical, geophysical and geological data pertaining to the site. 

( 2 )  An investigation into the possibility of utilizing airborne magnetic or ground 

IPIresistivity and magnetic surveys. The nature and depth of overburden 

materials would strongly influence the choice of methods. The same criteria 

would strongly influence the effectiveness of soil geochemical surveys. 

(3) Widely spaced drilling. Drill hole depths would be contingent on results 

(lithology, alteration, and mineralization at shallow depths). The Fish Lake 

porphyry deposit itself is over 1 km2 in area, and its alteration signature is at 

least 4 km2. Drill holes spaced 1 to 2 km apart should suffice to detect a Fish 

Lake style porphyry system. Closer spacing would be necessary to evaluate 

areas of favourable lithology, alteration, and mineralization, once identified. 
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APPENDIX I 

COST STATEMENTS FOR EKO 1 AND FISH 1 CLAIMS 



FISH 1 CLAIM 

STATEMENT OF COSTS 

DDH KP - 92 - 04  OCT 17 - 18, 1992 

Drill Mob-Demob: 20% X $3,667.20 $ 733.44 

Helicopter Mob - Demob: 20% X $1,350.00 270.00 

Helicopter Support: 1 1.1 hr X $650/hr: 7,215.00 

Helicopter Fuel: 20% X $5,765.96 1,153.19 

Site PreparationIClean-up: 20% X $2,240.00: 

Direct Drilling Costs 

On site Engineeringrrestwork: 43.5 man-hours: 

RoomIBoard: 12 m.d. @ $50.00: 

Telecommunications/Courier: 20% X $1,000.00 

Supplies/Consumables: 20% X $525.20 

Geotechnical Equipment: 20% X $1,494.70 

Truck Rental: 20% X $760.77: 

Engineering Work (Knight & Piesold) 
-Computer Time: 20% X $2,038.35 407.67 

-Logs, Sections, Maps, Report: 20% X $5,363.38: 1,072.68 

Total $ 23,745.1 8 



'EKO 1 CLAIM 

STATEMENT OF COSTS 

DDH KP-92-04 OCT 17-18, 1992 

Drill Mob-Demob: 20% X $3,667.20 733.44 

Helicopter Mob - Demob: 20% X $1,350.00 270.00 

Helicopter Support: 8 HR @ $650.00 5,200.00 

Helicopter Fuel: 20% X $5,765.96 1,153.19 

Site PreparationIClean-up: 20% X $2,240.00: 448.00 

Direct Drilling Costs 7.1 14.82 

On site EngineeringKestwork: 41.5 Man-hours: 2,565.33 

RoomIBoard: 12 m.d. @ $50.00: 300.00 

TelecommunicationsICourier: 20% X $1,000.00 200.00 

SuppliesIConsumables: 20% X $525.00 105.04 

Geotechnical Equipment: 20% X $1,494.70 298.94 

Truck Rental: 20% X $760.77: 152.15 

Engineering Work (Knight & Piesold) 
-Computer Time: 20% X $2,038.35 407.67 

-Logs, Sections, Maps, Report: 20% X $5,363.38: 1,072.68 

Total 



NOTES TO ACCOMPANY COST STATEMENTS 

KP-4 AND KP-5 DDH OCT. 17-20. 1992 

(1 ) Direct drilling costs were similar for each hole, in range $7000-$8000 so a 20% 
apportion of total job costs was used for each common category (eg. mob - 
demob, fuel, sits prep, etc.). 

(2) Drilling costs, engineering on site, R & B, and direct helicopter support were 
identified and broken out for each DDH. 

(3) Reasonable off-site engineering costs and computer time have been included. 

(4) No administrative or supervisory costs have been included, in or out of the field. 



APPENDIX II 

CLAIMS HELD BY COMINCO LTD. AND TASEKO MINES UNDER THE AGREEMENT 

DATED APRIL 25, 1991 



claim 

2 POST CLAIMS + FRACTIONS 
Taseko Mines L cominco Ltd. Joint Venture 

Record 
NO. 

29311 
29312 
29313 
29314 
29315 
29316 

29325 
29326 
29327 
29328 

29335 
29336 
29337 
29338 
29339 
29340 
29341 
29342 
29343 
29344 
29345 
29346 
29347 
29348 
29349 
29350 
29351 
29352 

29417 
29418 
29419 
29420 
29421 
29422 
29423 

29425 

29427 

29430 

# 
units 

1 
1 
1 
1 
1 
1 

1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 

1 

1 

1 

Date 
Recorded 

Aug. 17, 1972 
Aug. 17, 1972 
Aug. 17, 1972 
Auq.  17, 1972 
Aug.  17, 1972 
Aug. 17, 1972 

Aug. 17, 1972 
Aug. 17, 1972 
Auq.  17, 1972 
Aug.  17, 1972 

Aug. 17, 1972 
Aug.  17, 1972 
Aug.  17, 1972 
Aug.  17, 1972 
Aug. 17, 1972 
Aug. 17, 1972 
Aug. 17, 1972 
Aug.  17, 1972 
Aug. 17, 1972 
Aug. 17, 1972 
Aug. 17, 1972 
Aug.  17, 1972 
Aug. 17, 1972 
Aug. 17, 1972 
Aug. 17, 1972 
Aug.  17, 1972 
Aug.  17, 1972 
Aug.  17, 1972 

Aug. 17, 1972 
Aug. 17, 1972 
Aug. 17, 1972 
Aug.  17, 1972 
Aug.  17, 1972 
AUg. 17, 1972 
Aug. 17, 1972 

Aug.  17, 1972 

Aug. 17, 1972 

Aug.  17, 1972 

Expiry 
Date 

Aug. 17, 2000 
Aug. 17, 2000 
Aug. 17, 2000 
Aug.  17, 2000 
Aug. 17, 2000 
Aug. 17, 2000 

Aug. 17, 2000 
Aug.  17, 2000 
Aug.  17, 2000 
Aug. 17, 2000 

Aug. 17, 2000 
Aug.  17, 2000 
Aug. 17, 2000 
Aug. 17, 2000 
Aug. 17, 2000 
Aug. 17, 2000 
Aug.  17, 2000 
Aug. 17, 2000 
Aug. 17, 2000 
Aug.  17, 2000 
Aug. 17, 2000 
Aug. 17, 2000 
Aug. 17, 2000 
Aug. 17, 2000 
Aug.  17, 2000 
Aug.  17, 2000 
Aug.  17, 2000 
Aug. 17, 2000 

Aug.  17, 2000 
Aug.  17, 2000 
Aug.  17, 2000 
Aug. 17, 2000 
Aug. 17, 2000 
Aug. 17, 2000 
Aug. 17, 2000 

Aug. 17, 2000 

Aug. 17, 2000 

Aug.  17, 2000 



2 POST CLAIMS + FRACTIONS 
Taseko Mines & Cominco Ltd. Joint Venture 

# 
Units 

1 

1 

1 

1 

1 

1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 

1 

1 

1 

1 

1 
1 
1 
1 
1 

Record 
NO. 

29432 

29434 

29436 

29438 

29440 

29480 
29481 
29482 
29483 
29484 
29485 

29489 
29490 
29491 
29492 
29493 
29494 
29495 
29496 
29497 
29498 
29499 
29500 

18417 

18419 

18421 

18423 

18426 

18427 
18429 
18430 
18431 
18432 

Date 
Recorded 

Expiry 
Date Claim 

K-68 Aug. 17, 2000 

Aug. 17, 1972 Aug. 17, 2000 

Aug. 17, 2000 

Aug. 17, 2000 

Aug. 17, 1972 Aug. 17, 2000 

AUg. 17, 1972 
Aug. 17, 1972 
AUg. 17, 1972 
AUg. 17, 1972 
Aug. 17, 1972 
Aug. 17, 1972 

Aug. 17, 2000 
Aug. 17, 2000 
Aug. 17, 2000 
Aug. 17, 2000 
Aug. 17, 2000 
Aug. 17, 2000 

AUg. 17, 1972 
Aug. 17, 1972 
Aug. 17, 1972 
Aug. 17, 1972 
Aug. 17, 1972 
Aug. 17, 1972 
Aug. 17, 1972 
Aug. 17, 1972 
Aug. 17, 1972 
Aug. 17, 1972 
Aug. 17, 1972 
Aug. 17, 1972 

Aug. 17, 2000 
Aug. 17, 2000 
Aug. 17, 2000 
Aug. 17, 2000 
AUg. 17, 2000 
Aug. 17, 2000 
AUg. 17, 2000 
Aug. 17, 2000 
Aug. 17, 2000 
Aug. 17, 2000 
Aug. 17, 2000 
AUg. 17, 2000 

June 25, 1969 June 25, 2000 

June 25, 1969 June 25, 2000 

June 25, 1969 June 25, 2000 

June 25, 1969 June 25, 2000 

June 25, 1969 June 25, 2000 

June 28, 1969 
June 25, 1969 
June 25, 1969 
June 25, 1969 
June 25, 1969 

June 28, 2000 
June 25, 2000 
June 25, 2000 
June 25, 2000 
June 25, 2000 



Claim 

TK- 1 
TK-2 
TK-3 
TK-4 
TK-5 
TK-6 
TK-7 
TK-8 
TK-9 
TK-10 

TK- 15 
TK-16 
TK-17 
TK-18 
TK-19 
TK-20 
TK-2 1 
TK-22 
TK-23 
TK-24 

2 POST CLAIMS + FRACTIONS 
Taseko Mines L Cominco Ltd. Joint Venture 

Record 
NO. 

18433 
18434 
18435 
18436 
18437 
18438 
18439 
18440 
18441 
18442 
18443 
18444 
18445 
18446 
18447 
18448 
18449 
18450 
18451 
18452 
18453 
18454 
18455 
18456 
18457 
18458 

30881 
30882 
30883 
30884 
30885 
30886 
30887 
30888 
30889 
30890 

30895 
30896 
30897 
30898 
30899 
30900 
30901 
30902 
30903 
30904 

Date 
Recorded 

June 25, 1969 
June 25, 1969 
June 25, 1969 
June 25, 1969 
June 25, 1969 
June 25, 1969 
June 25, 1969 
June 25, 1969 
June 25, 1969 
June 25, 1969 
June 25, 1969 
June 25, 1969 
June 25, 1969 
June 25, 1969 
June 25, 1969 
June 25, 1969 
June 25, 1969 
June 25, 1969 
June 25, 1969 
June 25, 1969 
June 25, 1969 
June 25, 1969 
June 25, 1969 
June 25, 1969 
June 25, 1969 
June 25, 1969 

May 28, 1973 
May 28, 1973 
May 28, 1973 
M a y  28, 1973 
M a y  28, 1973 
May 28, 1973 
May 28, 1973 
May 28, 1973 
May 28, 1973 
May 28, 1973 

May 28, 1973 
May 28, 1973 
May 28, 1973 
May 28, 1973 
May 28, 1973 
May 28, 1973 
May 28, 1973 
May 28, 1973 
May 28, 1973 
May 28, 1973 

Expiry 
Date 

June 25, 2000 
June 25, 2000 
June 25, 2000 
June 25, 2000 
June 25, 2000 
June 25, 2000 
June 25, 2000 
June 25, 2000 
June 25, 2000 
June 25, 2000 
June 25, 2000 
June 25, 2000 
June 25, 2000 
June 25, 2000 
June 25, 2000 
June 25, 2000 
June 25, 2000 
June 25, 2000 
June 25, 2000 
June 25, 2000 
June 25, 2000 
June 25, 2000 
June 25, 2000 
June 25, 2000 
June 25, 2000 
June 25, 2000 

May 28, 2001 
M a y  28, 2001 
May 28, 2001 
May 28, 2001 
M a y  28, 2001 
M a y  28, 2001 
M a y  28, 2001 
M a y  28, 2001 
M a y  28, 2001 
M a y  28, 2001 

M a y  28, 2000 
M a y  28, 2000 
M a y  28, 2000 
M a y  28, 2000 
M a y  28, 2000 
M a y  28, 2000 
M a y  28, 2000 
M a y  28, 2000 
May 28, 2000 
May 28, 2000 



Claim 

TK-25 
TK-2 6 
TK-29 
TK-30 
TK-3 1 
TK-3 2 
TK-33 
TK-34 
TK-35 
TK-3 6 
TK-37 
TK-38 
TK-3 9 
TK-40 
TK-4 1 
TK-42 
TK-4 3 
TK-44 
TK-4 5 
TK-4 6 
TK-47 

2 POST CLAIMS + FRACTIONS 
Taseko Mines 6 Cominco Ltd. Joint Venture 

Record 
NO. 

30905 
30906 
30909 
30910 
30911 
30912 
30913 
30914 
30915 
30916 
30917 
30918 
30919 
30920 
30921 
30922 
30923 
30924 
30925 
30926 
30927 

30929 
30930 
30931 
30932 
30933 
30934 

30937 
30938 

30941 
30942 
30943 
30944 
30945 
30946 
30947 
30948 

30661 

30663 

30679 
30680 
30681 

# 
Units 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 

1 
1 

1 
1 
1 
1 
1 
1 
1 
1 

1 

1 

1 
1 
1 

Date 
Recorded 

May 28, 1973 
May 28, 1973 
May 28, 1973 
May 28, 1973 
May 28, 1973 
May 28, 1973 
May 28, 1973 
May 28, 1973 
May 28, 1973 
May 28, 1973 
May 28, 1973 
May 28, 1973 
May 28, 1973 
May 28, 1973 
May 28, 1973 
May 28, 1973 
May 28, 1973 
May 28, 1973 
May 28, 1973 
May 28, 1973 
May 28, 1973 

May 28, 1973 
May 28, 1973 
May 28, 1973 
May 28, 1973 
May 28, 1973 
May 28, 1973 

May 28, 1973 
May 28, 1973 

May 28, 1973 
May 28, 1973 
May 28, 1973 
May 28, 1973 
May 28, 1973 
May 28, 1973 
May 28, 1973 
May 28, 1973 

Apr. 25, 1973 

Apr. 25, 1973 

Apr. 26, 1973 
Apr. 26, 1973 
Apr. 26, 1973 

Expiry 
Date 

May 28, 2000 
May 28, 2000 
May 28, 2001 
May 28, 2001 
May 28, 2001 
May 28, 2001 
May 28, 2001 
May 28, 2001 
May 28, 2001 
May 28, 2001 
May 28, 2001 
May 28, 2001 
May 28, 2000 
May 28, 2000 
May 28, 2000 
May 28, 2000 
May 28, 2000 
May 28, 2000 
May 28, 2000 
May 28, 2000 
May 28, 2000 

May 28, 2000 
May 28, 2000 
May 28, 2000 
May 28, 2000 
May 28, 2000 
May 28, 2000 

May 28, 2000 
May 28, 2000 

May 28, 2000 
May 28, 2000 
May 28, 2000 
May 28, 2000 
May 28, 2000 
May 28, 2000 
May 28, 2000 
May 28, 2000 

Apr. 25, 2000 

Apr. 25, 2000 

Apr. 26, 2000 
Apr. 26, 2000 
Apr. 26, 2000 



C l a i m  

BCC-1 (Fr) 
BCC-2 (Fr) 
BCC-3 (Fr) 
BCC-4 (Fr) 
BCC-5 (Fr) 
BCC-6 (Fr) 

C l a i m  

EKO 1 
EKO 2 
EKO 3 

C l a i m  

TKO 1 
TKO 2 
TKO 3 

TKO 4 
TKO 5 
TKO 6 

2 POST CLAIMS + FRACTIONS 

T a s k e k o  M i n e s  L C o m i n c o  L t d .  Joint V e n t u r e  

R e c o r d  
NO. 

# 
U n i t s  

D a t e  
R e c o r d e d  

Feb. 6 ,  1 9 8 1  
Feb. 6 ,  1 9 8 1  
Feb. 6 ,  1 9 8 1  
Feb. 6 ,  1 9 8 1  
Feb. 6 ,  1 9 8 1  
Feb. 25,  1 9 8 1  

MODIFIED GRID CLAIMS 

T a s e k o  M i n e s  h C o m i n c o  L t d .  Joint V e n t u r e  

E x p i r y  
D a t e  

Feb. 6 ,  2000 
Feb. 6 ,  2001 
Feb. 6 ,  2001  
Feb. 6 ,  2001  
Feb. 6,  2000 

Feb. 25 ,  2000 

R e c o r d  # D a t e  E x p i r y  
N o .  Units R e c o r d e d  D a t e  

4 0 1  1 6  Sept. 11, 1979 Sept. 11, 2000 
404 1 6  Sept. 11, 1979 Sept. 11, 2000 

999 20 Apr. 2 ,  1 9 8 1  Apr. 2 ,  2000 
1000 20 Apr. 2 ,  1 9 8 1  Apr. 2 ,  2000 
1 0 0 1  20 Apr. 2 ,  1 9 8 1  Apr. 2 ,  2000 

100% owned by T a s e k o  M i n e s  L t d .  

R e c o r d  # D a t e  E x p i r y  
N o .  U n i t s  R e c o r d e d  D a t e  

3517 1 6  Jan. 9 ,  1 9 9 1  Jan. 9 ,  2000 
3518 2 0 Jan. 8 ,  1 9 9 1  Jan. 8 ,  2001  
3519 8 Jan. 1 8 ,  1 9 9 1  Jan. 1 8 ,  2001 

3520 2 0 Jan. 1 6 ,  1 9 9 1  Jan. 1 6 ,  2001  
3521 2 0 Jan. 1 7 ,  1 9 9 1  Jan. 1 7 ,  2001 
3522 12  Jan. 1 8 ,  1 9 9 1  Jan. 18, 2001 



MODIFIED GRID CLAIMS 

Claim 

Fish 1 
Fish 2 
Fish 3 
Fish 4 

Claim 

Marc 1 
Marc 2 
Marc 3 
Marc 4 
Marc 5 
Marc 6 

Claim 

FIS 1 
FIS 2 
FIS 3 

100% owned by Taseko Mines Ltd. (optioned from Cascade) 

Record # Date 
NO. Units Recorded 

Expiry 
Date 

3563 2 0 Jan. 18, 1991 Jan. 18, 2000 
3564 2 0 Jan. 19, 1991 Jan. 18, 2000 
3565 2 0 Jan. 19, 1991 Jan. 18, 2000 
3566 2 o Jan. 18, 1991 Jan. 18, 2000 

PLACER CLAIMS 

100% owned by Taseko Mines Ltd. 

Record Date 
NO. Recorded 

Jan. 20, 1991 
Jan. 20, 1991 
Jan. 20, 1991 
Jan. 20, 1991 
Jan. 20, 1991 
Jan. 20, 1991 

100% owned by Cominco Ltd. 

Record 
NO. 

Date 
Recorded 

Apr. 28, 1989 
Apr. 28, 1989 
Apr. 28, 1989 

Expiry 
Date 

Jan. 20, 1997 
Jan. 20, 1997 
Jan. 20, 1997 
Jan. 20, 1997 
Jan. 20, 1997 
Jan. 20, 1997 

Expiry 
Date 

Apr. 28, 2001 
Apr. 28, 2001 
Apr. 28, 2001 
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TASEKO MINES LIMITED 
FISH LAKE PROJECT 

REPORT ON 

PRELIMINARY GEOTECHNICAL INVESTIGATIONS 
(REF. NO. 173311) 

EXECUTIVE SUMMARY 

A preliminary geotechnical investigation program was conducted at the Fish Lake 

property in October, 1992 by Knight Piesold Ltd. The program was limited to 

Tailings Storage Site 2 and included the following: 

0 General reconnaissance of the area. 

0 Helicopter supported drilling of five boreholes in the foundations of 

proposed tailings impoundment structures. 

0 Identification and evaluation of foundation materials for geological and 

geotechnical parameters. 

0 In-situ permeability testing of various units. 

0 Installation of five groundwater quality monitoring wells for baseline data 

collection. 

The results of the investigation program are summarized below: 

0 Glacial till overburden cover is minimal. up to 3.96 m. 

0 The Miocene basalt cap is extensive and varies in thickness from 0 to 30 m. 

0 Random sections of coarse sediments are located within the basalt cap. 
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0 The basalt is underlain by a sedimentary sequence which grades from coarse 

gravel and cobbles, to sand, to layered silts, fine sands and clay. 

0 Tailings Storage Site 2 has a relatively low permeability foundation. The 

average permeability of the units encountered is 10.' cmls. 

0 Five groundwater quality monitoring wells were installed in the boreholes 

and sampling for baseline groundwater quality has been initiated. 

The preliminary geotechnical investigation program has shown that Site 2 has the 

potential to be a good site for storage of mine tailings. Drilling and in-situ testing 

have shown that the site has a relatively low permeability foundation (lo-' cmls) that 

is competent and extensive. 
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SECTION 1.0 - INTRODUCTION AND SCOPE OF WORK 

The Fish Lake project is a large gold-copper deposit located approximately 125 km 
southwest of Williams Lake, B.C., as shown on Figure 1. Permanent storage of 

mine tailings for the project must include the possibility of completely mining the 

deposit, which has an estimated preliminary geological reserve of 1.27 billion tons. 

The preliminary geotechnical investigations were conducted at proposed Tailings 

Storage Site 2, located south of Fish Lake as shown on Drawing No. 1733.001. 

Previous work conducted by Knight Piesold Ltd. on the project includes the 

following: 

(i) Initial overview in February, 1991. 

(ii) A site visit, followed by issuing of "Report on Preliminary Geotechnical 

Evaluation, Report No. 1731/lV in July/August, 1991. 

(iii) Hydrogeological investigations in the orebody and issuing of "Report on 

Preliminary Hydrogeological Investigations, (173212)" in AprilIMay, 1992. 

This report presents the results of the investigations conducted at site during 

October, 1992. The work comprised five helicopter supported boreholes and 

included general surface reconnaissance, geological and geotechnical logging of drill 

core, in-situ permeability testing and the installation of groundwater quality 

monitoring wells. 

The investigations were undertaken at this time because of the availability of 

equipment from the on-going exploration drilling program. In addition, it was 

believed that Site 2 was the best location for tailings storage. Further work will be 

required if this site is selected. Should any other potential tailings storage sites be 

preferred, work of the same detail will be required to evaluate its suitability for 

storage of tailings. 

@ lisrociamn A r w r a m n  
of Canr",,~ng orr i?qrmeuii 
Eng,"rrrr Canre,ls 
0 ,  canra.3 0" c a w m  
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SECTION 2.0 - GEOTECHNICAL INVESTIGATIONS 

2.1 DRILLING OBSERVATlONS AND RESULTS 

The preliminary geotechnical investigations at Tailings Storage Site 2 were 

undertaken with the goal of minimizing surface disturbance. For this reason, a 

helicopter supported drill program was selected. Vancouver based Quest Canada 

provided a specially modified heli-portable hydraulic powered Val D'Or diamond 

drill to conduct the work. Helicopter support was provided by Canadian 

Helicopters, of Williams Lake, who utilized an A Star helicopter with a lifting 

capacity of approximately 550 kg for drill moves and crew changes. 

General surficial reco~aissance  conducted prior to drilling identitied abundant 

basalt outcrop in the area, indicating that overburden cover was minimal. 

Therefore, SPT sampling of overburden materials was not required for preliminary 

geotechnical investigations. The investigation program was focused on obtaining 

core samples for visual identification of foundation materials and conducting in-situ 

permeability testing, where possible, to provide information required for a first pass 

evaluation of the site's suitability for storage of tailings. 

A total of 5 boreholes was drilled in the foundations of proposed tailings 

impoundment structures. The borehole depths ranged from 33.83 to 68.88 m and 

the total footage drilled was 281.94 m. Drilling typically consisted of setting a 

shallow HW casing in basalt, followed by HQ coring. All casings were left in the 

hole to aid in monitoring well installations. Recoveries were generally good, with 

the exception of some sandy, weakly consolidated sedimentary sections where only 

gravel and cobbles were recovered. Recovery in basalt was typically 90 to 100 

percent. All core was logged for geological identification of materials and for 

geotechnical parameters. The test hole and geotechnical drilling bedrock logs are 

included in Appendices A and B, respectively. 
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Summaries of the drill holes are presented below. 

(i) KP92-1 Main Embankment 

Hole KP92-1 was drilled just west of Fish Creek, on the alignment for the 

Main Embankment. Drilling encountered a thin glacial till overburden layer 

(to 1.52 m) consisting of silt and sand with some gravel and cobbles. 

Immediately below the till is a sequence of Miocene aged basalt flows 

which, although similar in composition, range from medium grained, 

competent and weakly vesicular to fine grained, highly vesicular and glassy 

materials. The basalt flows extend to 56.39 m. RQD is quite varied in the 

basalt and is often difficult to determine, especially in the vuggy sections 

where the weaker rock is easily disturbed by drilling. 

Occasional sequences of alluviallfluvial sediments are located from 18.59 
to 21.79 m and from 45.42 to 46.02 m, within the basalt flows. These 

sediments are stratified and are typically overconsolidated. The sediments 

are also present below the basalt, where greenish-grey sands and 

overconsolidated silts were recovered. Hole KP92-1 was drilled to a total 

depth of 59.74 rn. 

(ii) KP92-2 Main Embankment 

Hole KP92-2 was also drilled on the Main Embankment alignment, 

approximately 1100 m east of KP92-1. Glacial till overburden extends to 

a depth of 3.35 m and is underlain by the Miocene basalt previously 

discussed. Most of the basalt at this location is the glassy, highly vesicular 

type. The basalt extends to 25.30 m and has low RQD. It is broken and 

altered to chlorite in sections. Underlying the basalt is an overconsolidated 

sedimentary deposit. The sedimentary deposit grades from coarse sandy 

gravel to a uniform sand and, finally, to layered silts and fine sands. The 

hole was terminated in the sediments at a depth of 68.88 m. 
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(iii) KP92-3 South Saddle Dam 

Hole KP92-3 was drilled at the western side of the South Saddle Dam, 

approximately 6 km south of the Main Embankment. Here, glacial till 

overburden extends to 3.96 m and is underlain by sediments similar to those 

encountered in hole KP92-2. The sediments grade from coarse sand with 

gravel and cobbles to a medium to fine grained sand to silts, fine sands and 

clays. No basalt was encountered in hole KP92-3. However, basalt ridges 

were observed in the nearby vicinity. 

(iv) KP92-4 West Saddle Dam 

Hole KP924 was drilled on the ridge top along the alignment of the West 

Saddle Dam. The hole was located approximately 1200 m south of the 

Main Embankment. Drilling intersected competent, moderate to high RQD, 

weakly vesicular basalt from surface to 29.41 m. Underlying the competent 

basalt is a coarse sedimentary unit which consists of cobbles and gravel with 

some sand. This unit extends to 36.88 m. It is underlain by basalt which 

varies from chloritized and brecciated to competent material, similar to that 

identified near surface. The basalts extend to 46.33 m, where more 

gravelly sediments were encountered. These sediments extend to the bottom 

of the hole at 59.74 m, but have other thin units within them, including 0.91 

m of stratified sand and silt and 2.29 m of brecciated basalt. 

(v) KP92-5 West Saddle DamIMain Embankment 

Hole KP92-5 was also drilled along the West Saddle Dam alignment. The 

hole was located approximately 400 m south of the western abutment of the 

Main Embankment. Drilling intersected competent basalt which extends 

from surface to 6.40 m. Underlying this is a coarse sedimentary unit of 

cobbles and gravel with some sand and silt which extends to 17.98 m. 

basalts varying from competent to vuggy or brecciated and chloritized 

underlie the sedimentary unit. The hole was terminated at 33.83 m due to 
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difficulties associated with collapsing of the sediments nearer to the top of 

the hole. 

2.2 IN-SITU PERMEABILITY TESTING 

In-situ permeability testing was conducted with the Longyear Type I1 Wireline 

Packer System. Testing comprised the following: 

- core to required depth. 

- pull back drill rods to expose test interval. 
- lower packer assembly to drill bit and inflate the packers. thereby isolating 

the test interval. 
- pump water into test interval at a constant head and record the volume of 

water that flows into the formation. 

Three ascending and two descending stages are required to verify the validity of 

each packer test. Tests were attempted at 30 foot intervals, unless precluded by 

poor drilling conditions. Testing was limited in several holes because of material 

collapsing around the drill rods. 

A total of seventeen packer tests were completed during the investigation program. 

A summary of the results is presented on Table 1 and detailed results are included 

in Appendix C. Testing has indicated that the permeability of the Miocene basalts 

ranges from 2 x lo4 cmls to 9 x 10.' cmls, with an average of 4 x cmls. 

These values are based on testing in all types of basalt. including competent and 

weakly vesicular, highly vesicular and vuggy. and brecciated and chloritized 

sections. 

Intervals containing varying thicknesses of both basalt and sediments were also 

tested. These results show permeabilities that range from 3 x 104 cmls to 2 x 

cmls. The average permeability of this material is 6 x cmls. 

Two tests were completed in the sedimentary deposits. The results showed 

permeability values of 8 x cmls and 3 x 10.' cmls, with an average value of 2 
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x cmls. These tests were completed in the finer grained, more competent silty 

materials. Testing was not conducted in coarser grained sections because 

pressurizing the formations would have destabilized the drill holes. 

2.3 MONITORING WELL INSTALLATIONS 

Groundwater quality monitoring wells were installed in the boreholes after the rig 

had moved. Drill casings were left to ensure that the holes would not collapse at 

surface. The monitoring wells were installed to allow for sampling as part of the 

baseline groundwater quality data collection program. The completion zones were 

not pre-selected. Rather, the wells were completed above sections that had 

collapsed, typically sandy gravel horizons. The wells were sampled shortly after 

drilling, using Knight Piesold's Reel EZIGmndfos pump and converter. Hole 

KP924 was dry at the time of sampling. Completion details for each monitoring 

well are included in Appendix D. 
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SECTION 3.0 - CONCLUSIONS AND RECOMMENDATIONS 

The preliminary geotechnical investigations have indicated that Site 2 has the 

potential to be a good site for the storage of mine tailings. The site is characterized 

as having a relatively low permeability foundation cmls) that is competent and 

extensive. However, it will be necessary to confirm that the low permeability 

foundation is present over the entire area in order to verify the integrity of the 

proposed tailings basin. 

The most cost effective way to evaluate the continuity of the low permeability 

foundation would be: 

Identify the geomorphology of the area using air photos and possibly landsat 

imaging. 

Airborne geophysical surveys covering the entire storage site. 

Ground geophysical surveys to investigate anomalous areas identified by the 

airborne surveys. 

Verification of geophysical data by drilling and in-situ testing in a manner 

similar to the recently completed investigations, concentrating on the 

anomalous areas previously identified. 
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TABLE 1 

TASEKO MINES LIMITED 
FISH LAKE PROJECT 

SUMMARY OF IN-SITU PERMEABILITY TESTING 

No. I z: rest Interval (ft) 
From 

19.0 

48.5 

78.5 

108.5 

138.5 

168.5 

19.0 

48.5 

78.5 

99.0 

139.0 

19.0 

58.5 

88.5 

128.5 

148.5 

19.0 

Permeability 
k (cmlsec) Comments 

Alternating basalt 

Basalt and sediments 

Alternating basalt 

Alternating basalt 

Basalt and sediments 

Basalt and sediments 

Alternating basalt 

Vesicular basalt 

Basalt over sediments 

Interbedded sediments 

Layered silts 

Basalt 

Basalt 

Basalt over sediments 

Basalt (brecciated) 

Sediments and basalt 

Sediments and basalt 
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APPENDIX A 

TEST HOLE LOGS 
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KNIGHT PIESOLD LTD. 
' TEST HOLE h o  

TEST HOLE LOG KW- 7 
CONSULTING ENGINEERS SHEET 7 of ? 

PROJECT FISH LAKE ' PROJECT NO. 7733 

and size of k'ole, 
drill ing method, 
g,.oundwater level, 

LOCATION OF TEST HOLE Main Embankment 

DATE BEGUN OC! 12/92 DATE FINISHED J C ~  r3/'92 

NOTES 
Water loss. t m e  

etc. 1b-3 1c4 I $  

/a/ D'Or diamond 

GROUND EL. 4825 f f .  

LOGGED BY - KDE 

PERMEABILITY 

Fet HW cosing 
o 4 N. Core 
7 verburden with 
72- Mud 

Tore with HQ at 
% ft., using water 
~ n k .  

ose return at 
7-ZOft., probob4 

pen fracture. 

?eturn up to 
o//or, but going 
v:o ground, for 
~ t i r e  hole. 

Samples. 
l(P92- I -  IQIOft. 
i'P92- 7 -2034ft. 
k'P92- I -3@69ft. 
YP9.2- I - 4@ I59ft. 
cP92- I -5@ I88f l .  

I I I 

Itf+C 2; OVERBURDEN -Brownish SlL T and SAND w~th sorrle 
I v orovel and cobbles. trace clav. > 

v v BAaLT Ghciol Ti// 
, 0 -Alternating sequences of dark, fine grained h;qh'~ 

vesicular and vuggy basalt with secttons of fine 
to medium grained, lighter grey, weok/j. vesicblur 
basalt. fine sections are more competent 

SEDIMENfS 
-/nferDedGed brown Slf and fine ZAIVD wi'fh trscr 
orgmlcs. Beudlig approx. perpend/cu/ar to core 
cxis. Debr~s flow from 63'- 68.5 '  

BA9L T 
-o+ above, w~fh sections of flow top breccic 

SED/MENZ -SlL IY SAW with some 
dense 

mSaLr 
- f l o w  top brecclb, high/y vesicular, 

si/t/mudstone with 
some sandy sectiofls. No bedding evident 

END OF HOLE I96 f1. 



PRDJECT FISH LAKF 1 PROJECT NO. 7733 
LOCATION OF TEST HOLE Moin Embankment i GROUND EL. 4900 f f .  

I 
DATE BEGUN o ~ t  75/92 DATE FINISHED act 9 1 LOGGED BY KDE 

TEST HOLE h o  
~ ~ 9 2 - 2  

SHEET 7 of 2 
KNIGHT PIESOLD LTD. 

CONSULTING ENGINEERS 

1 dri l l ing method, I c m / s  

TEST HOLE LOG 

NOTES 
Water loss, type 
and size of hole. 

undwater level 

PEZMEABILITY 

'//-st 2 ft.  of 
iedimentaly 
iequence cored 

+ole sond~ng in 
md/y after pack 
es: from 78.5- 
o 706 ft. 

+ ' . ' : O. OVERBURDEN . O+ " 
. . bi -Brown Slf T and SAND wlfh some grovel and :.of,+ coboles, occos~onol boulder, trace cloy. L/ooo/ : 

-A/terno(/ng sequences of dork grey fine proined. 
veslculor ond vuggy basolf with .sections 

to medium grained, lighter grey, weakly 
basalt Fine sections ore generally 

10 
narrow. more competent 

SEDlMEiVG RY SEQUENCE 
-Top of sequence is brownish red SILN SAND 

w,th sub-rounaed to sub-ongulor heteroii:hic 
GRAV'L fragments 

-Pale brownish to brownish green 
S/i T lo SANDY S/L TSTONE Vely dense, stratified 
with drill induced breaks opprox. perpendicular 
to core 0x1s. 
Thin sequences of  SIL T/SAND + CLAY ore evl'den. 

-Dark grey green S/L T to CLA Y O  SlL T 
Very dense, laminated as above (Mudstone). 
DNl/ breaks along bedding planes perpendl'cu/ur 
to core axis 
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TEST HOLE No 
~ ~ 9 2 - 2  

SHEET 2 o f  2 

PROJECT FISH LAKE 
LOCATION OF TEST HOLE Moin Embankment 
DATE BEGUN O C ~  13/92 DATE FINISHED o ~ t  75/92 

a n d  s ize  o f  h o l e .  1 

PROJECT NO. 7733 
GROUND EL. 4900 ff. 

LOGGED BY KDE 

NOTES 
Water  loss, t y p e  

dr i l l ing m e t h o d ,  
q r o u n d w a t e r  level,  

PERMEABILITY 

DESCRIPTION AND CLASSIFICATION 
OF MATERIAL 

- 

DEPTH 

:T f t . )  

C3 

3 
0 
I z 



TEST HOLE No 
KW-3 

SHEET I of I 
KNIGHT PIESOLD LTD. 

CONSULTING ENGINEERS 

PROJECT FISH LAKE 
LOCATION OF TEST HOLE South Saddle Dam 

2nd size of h'ole. 
jrilling me thod ,  
groundwater level, 
?tc.  16' 1 

TEST HOLE LOG 

PROJECT NO. 1733 
GROUND EL. 5175 ff. - 

NOTES 
Nater loss, type 

Ye/;-port able 
/a/ D'Or diamond 
M/ 

DATE BEGUN ocr. 15/92 DATE FINISHED OCT 77/92 / LOGGED BY KDF 

PERMEABILITY 
. 

Tet HW casing 
'o 4.5 ft. wifh 
FZ- Mud 

/o/e making wale 
9r o short time 
76- 186 ft. 
:topped after 
; minutes. 

;amp/es: 
7P92-3- 197ft. 
:P92-3-2@23ft. 
:P92-3-3044ft. 
(P92-3-4@65ft. 
P92-3-5895ft .  
(P92-3-60108ft. 

~ 9 2 - 3 - 8 8  147ft. 
rP92-3-90 196ft. 

TP92-3- 7@ 120.5ft. 

:ore HO from 
C.5 ft. fo 196' 
with wafer only 

Vo geotechnl'cal 

DESCRIPTION AND CLASSIFICATION 
OF MATERIAL 

- 
- 
- 
- 
- 
- 

- 

- 
- 
- 
- 
- 
- 
- 

1 . . Y  I . .  

oqg~nq for ROD 
I / /  breaks drill 
nduced on 
>edding planes 
>erpendicular to 
:ore axis, 
.ecovery genera//y 
'00,' - 

SFDMENTARY SEQUFNCE 
Grey SAND with GRAVEL and COBBLES, 
gen erolly sub -rounded. 

Grey~sh brown h e  to medium groined SAND 
. : .' . Medium dense 

. .... 1 crn CLAYFY SILT , pule beige color 
50 '.. : '.: : fa ie  greenish grey brown fine to medium . . . . . . . grained SAND stratlfl'ed with b e d h g  o,oprow .. . . . . . .  perpendicular to core axis . . : . . . .  . . 

inferbeddrd fine SAND and S/LT Pale brown 
!o ,ve/lo wish brown Dense, beddin9 opprox 

to core axis. 

to medium grained SAND, as above. . . 
lnterbedded S/L i and fine SAND 

Prown grey CL4 YEY SlL T wtth trace of ftne SAi".','. 
f ~nc '  fo medium grained SAND, bra wnlsh yeflo w 
with some highly oxldlzed sectlbns. Trace d f  

+ + + +  
I 

Gre,v brzwn tnferbedded S/L T and rr/Nt7 S;lh'iq 
w;th L'IAY High!y stratified (vorved) w ; t ~  /ayers 
fypical(v f -5mm thick. Numerous ari// brecks 
on bedd~ng plunrs perpendicular to core oxis 
L7ensif.v and strength increasing witn depth. 

END Of HOLE I96 ft 



KNIGHT PIESOLD LTD. I TEST HOLE LOG 
CONSULTING ENGINEERS 

NOTES PERMEABILITY 
Water loss, type 

TEST HOLE No 
~ ~ 9 2 -  4 

SHEET I of I 

PROJECT F/SH LAKE 
LOCATION OF TEST HOLE West Saddle Dam 
DATE BEGUN O C ~ .  17/92 DATE FINISHED act. 18/92 

and size of ho le ,  
dri l l ing method,  
groundwater level. 
etc.  163 164 ,f5 

'0 2ff. Core HO 
?ff. to 196 ft. 
vifh wafer only 

PROJECT NO. 7733 
GROUND EL. 5075 ft. 
LOGGED BY KDC - 

?ecovely in coarse a 
.ed/ments generolh 

I 

Ymited lo  gravel 2 
L: 

k 

md cobbles. 

Zero reco very 
from 189.5 ff. 

I Off. 
1 IBft 
I32ft. 
1 65f t 
179ft 

DESCRIPTION AND CLASSIFICATION 
OF MATERIAL 

r n 9 L  r 
-Dark grey, fine to medium grained, weakly 

vesicular, strong and cornpeten f. 

Broken zone healed by mud 72-72.5ff. 

-COBBLFS and GRAVEL wlth sand. 
Only rnlnor sand recovered 
Cobbles and gravel generally subrounded 
to subangular. heterolithic. 

w a f r  
-Flow top breccia Heterolithic rounded fragment; 

In dosalt motr!x, Sections ore highly ch10r1t1-7~2 

5149L T 
-Dark grey fine to medium grained. weakly 

vesicular, strong and competent 

SED/MENTS 
-COBBLE5 and GRAVEL with greenish SAND 

chlor/fized. 

-Green SAND with some SILT 
-Green SAND wifh some GRAVEL and COBBLES, 

trace S/L 7: Cobbles and grove/ are heterolithic 
including vuggy basalt. Dense, cemented. 

514SLT - Flow fop Breccia 

rOBBLES and GRAVEL, as above 752- I64 ft 
CND O f  HOLF 796 ft 



KNIGHT PIESOLD LTD. 
CONSULTING ENGINEERS 

TEST HOLE LOG 

PROJECT F/SH .LAKE 1 PROJECT NO. 7733 
LOCATION OF TEST HOLE West Saddle Dam 
DATE BEGUN act. 18/92 DATE FINISHED act. r9,/92 

I drilling method. I c m / s  
groundwater level, 

GROUND EL. 5000 f f .  

LOGGED BY KDE 

NOTES 
Yater loss, type 
2nd size of hole, 

3tc. 1X3 10' 1 

Lleli-podable 
/a/ D'Or diamond 

+W casing to 4'  
Tore HQ to 110' 
/se EZ-Mud for P 

?ntire hole I 

)ecause of bad 2 
:oving, squeezing. k 

3 

I OF MATERIAL 

J 

' , voOv &4S4LT 
- - v O V  -Dark grey, fine to medium grained, strong, 

- OV o weakly vesicular. - " V o v  

DESCRIPTION AND CLASSIFICATION 

PERMEABILITY 

ond GRA V f i  with SAND, some S/L T 
red color. Heterolithk. 

ro 

0. 0 ' 0  

&4SAL T 
-Dark grey, ,fine to medium grained, strong, 

wc?okly ves~culor. 

DEPTH 

msu r 
- Dark grey-green broken (breccioted). 

chlorit,ked vuggy/highly vesicu/ar. 

0 

2 
C, 

ms4L J 
- 2ark green-grey slightly vesicular, fine 

to medi'um grained. S;m/'/ur to 0 ' -21'  
but slightly chlorit1"ed. 

& 4 S L  T 
-Dm& grey, fine to medium grained, strong, 

weakly vesicular 



Knight Piisold Ltd. - 
CONSULTING ENGINEERS 

APPENDIX B 

GEOTECHNICAL DRILLING BEDROCK LOGS 



PROJECT FISH LAKE HOLE N o  KP92 - 1 TOTAL DEPTH 136 ft REF. EL. 4825 ft (co!!ar) 
OCT. 13, 1992 CORESIZE I 1 0  COORDINATES: N BEARINO flle : 

LOGGED BY KDE CONTRACTOR QUEST E DIP - 90 u:\user\kde\l733\corelog\kp921 .wk3 

Kru*ght f i ~ ~ ~ I d  Ltd. 
C O N S U L T I N G  E N G I N E E R S  

IN FOR MATION 

GEOTECHNCAL DRILLING 
BEDROCK LOG 

PROJECT NO. 1733 

SHEET 1 of 4 

(11) 

5 0 

7 0 

120 

160 

21 0 

26 0 

310 

36 0 

410 

460 

51 0 

56 0 

Bedding ness Ing Other comments. (Cm) 
r Q b  

OVERBURDEN - brown to brownlsh- red SILT a n d  
SAND wlth GRAVEL and COBB LES, occasional 

- - - BOULDER. No fines recovered. 

R O C K  DESCRIPTION 

oliation I Hard- 1 Weather 1 Structure, color, grain size ,strength, rockype. 

BASALT -We= kly veslcular, tine to medlum gralned, 
- R 3  SW dark grey, competent. (vesicles to 1 mm). 

R O C K  MASS DEFECTS 

Spacing I Graphic I Orienta-1 Freque - I 
n e c w e r y  

Approx 
50% 

75% 

100% 

75% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

BASALT -Weakly vesicular, fine to medlum grained. 
- R3 SW dark grey, competent, (vesicles to 1 mm). As above. 

I 

ROD 

- 

0% 

7 5% 

50% 

68% 

83% 

0% 

68% 

75% 

7% 

50% 

100% 

BASALT -Weakly vesicular, tlne to medium gralned, 
- R 3  SW dark grey, competent. {vesicles to Imm). As above. 

I I I BASALT- Weakly vesicular, fine to medium grained. 
- R 3  SW dark grey, competent. (veslcles to 1 mm).  As above. 

BASALT -Weakly veslcular, tine to medlum gralned, 

I I I dark prey. competent. to 29. From 29. vuggy hlghly 
- R 3  SW I vesicular. tine gralned, black. weak. 

1 

I 
I I I BASALT-Vuggy highly vesicular, fine grained, black. - R 3  SW weak. as above 

BASALT - Vuggy hlghly veslcular, fine grained, black. 
- R 3  SW weak, as above. 

BASALT-WeaMy vesicular, fine to medium grained, 
- R 3  SW dark grey, competent. (veslcles to 1 mm). 

BASALT -Weakly veslcular, tlne to medlum grained, 
- R 3  SW dark grey, competent. (vesicles to lmm). As above. 

BASALT -Weakly vesicular, fine to medium grained, 
dark grey, competent, to 54. From 54, vuggy highly 

- R 3  SW vesicular. llne grained, black, weak 

I Log ( tlon I ncy I Type, shape, roughness, Infllllng. 

Joints are planar to irregular, rough, 
1 - 2 mm aperture, wlth muddy clay 

1 lnlllllno 

Joints as above. Occasional mud 
seam to 1 cm. 

Jolnts are planar, smooth to rough, 
wlth muddy clay Infllllng, as  above. 

Jolnts are planar, smooth to rough, 
with muddy clay Infllllng, as  above. 

Joints are planar, smooth to rough, 
wlth muddy clay Infllllng, as above. 
Jolnts are planar, smooth to rough, 
wlth muddy clay Infllllng, as above. 
M u d  seam at contact. 
Rough planar to irregular ioints w ih  
talcy clay infilling. Numerous irregular 
drlll lnduced breaks In veslclar basalt. 
Rough planar to lrregular)olnts with 
talcy clay Infilling. Numerous Irregular 
drlll Induced breaks as above. 
Joint at 10- 20 is curved, planar with 
smooth chloritic infilling. Other joints 
as above. 
Jolnt at 10- 15 Is curved, planar wRh 
smooth chlorltlc lntitllng Other Jolnts 



PROJECT FISH LAKE HOLE N o  KP92- 1 TOiAL DEPTH 196 ft REF. EL. 4825 ft (collar) 

DATE OCT. 13.  1992 CORE SIZE H C  COORDINATES: N BEARING I l k :  

LOOOED BY KDE CONTRACTOR QUEST E DIP - 90 u:\user\kde\l 733\corelog\kpQ21 .wk3 

b 

R O C K  DESCRIPTION 

Knid t Piesold L td. 
CONSULTING ENGINEERS 

R O C K  M A S S  DEFECTS 

GEOTECHNICAL DRILLING 
BEDROCK LOG 

PROJECT NO. 1733 

SHEET 2 01 4 

Hard- Weather - 
ness ing 

- I 
(per ft) 

I I BASALT - Vuggy hlghly vesicular, llne gralned, black, 1 :  1 1 1 1 I I 

Spacing / Graphic 
(cm) I ~ o g  

Structure, color, grain size ,strength, rocktype. 
Other comments. 

SW 

- 

SW 

R 2 P 3  SW 

~3 1 SW I weak Chlorle coatlngs on veslcles As above 1 10 -151  3 - 4  
I I 1 

BASALT - Vuggy hlghly veslcular, flne gralned, black. 

weak. as above 15 1 - 2  

SEDIMENTS - Interbedded SILT end SAND. 80- 90 2 

SEDIMENTS -Interbedded SlLT and SAND. as above. 80 - 90 1 

SEDIMENTS -Interbedded SlLT and SAND, as above to 
71.5. From 71.5 BASALT-Vuggy highly vesicular, fine 2 
grained, black, weak. Chlorite coatings on vesicles. 45 3-4 

1 I/' 

Orienta- 
tion 

Freque - 
ncy 

R 3  SW 
BASALT-Vuggy highly vesicular, fine grained, black, 
weak. Chlorite coatings on vesicles. As above. 70 2 
6 ASALT - Vuggy hlghly veslcular. flne grained, black, 
weak Chlorle coatlngs to 94 From 94 BASALT - Weakly 

~ 3 1  SW 

I 

I I BASALT -Weakly veslcular, Ilne to medlum gralned. 

vesicular, fine lo  medlum gralned, dark grey, competent. 

R 3  SW 
BASALT- Weakly vesicular, fine to medium grained, 
dark grey, competent. As abovs. 

I I BASALT -Weakly vesicular, flne to medlum gralned, 

R 3 P 4  SW dark grey, competent. As above. 

R3P4 SW 

I I 1 1  .. ... ... .. 
6 5 1  . . . BASALT - Vuggy hlghly veslcular, llne gralned, black, ;,; j;: 

dark grey, competent. As above. 
BASALT-Weakly vesicular, fine to medium grained, 

R 3 P 4  SW 

.. . .  . .  . .. .. 
R 3  I SW I weak. Chlorite coa t in~s  on vesicles. As above. . . I/ I 3 0 1  1 - 2  

. . . .. . .. 

dark grey. competent l o  11 5. From 11 5. BASALT - Vugg! 
veslcular, flne gralned, black, meak. Chlorite coatings. 

Type, shape, roughness, infilling. 

Rough planar to Irregular jolnts wlth 
talcy clay Infllllng. Numerous Irregular 
drlll Induced breaks In veslclar basalt 
Random breaks along beddlng plane! 
i n  SEDIMENTS. Occasional irregular 
break in coarser sections. 
Random breaks along Seddlng planes 
In SEDIMENTS. Occasional Irregular 
break In coarser sectlons. 
Jolnts are planar, rough with some 
gouge. Random irregular breaks in 
vuggy, vesicular sections. 
Jolnts are planar, rough wlth some 
gouge. Random Irregular breaks In 
vuggy,  veslcular sectlons 
Jolnts are planar, rough wlth some 
gouge. Random irregular breaks in 
vuggy, vesicular sections. 
Jolnts are planar, rough wlth some 
gouge. Random Irregular breaks In 
vuggy, veslcular sectlons. 
Jolnts are planar, rough wlth some 
gouge. Random irregular breaks in 
vuggy, vesicular sections. 
Planar smooth lolnt wlth 1 m m apertur 
and sllghtly pollshed surface. 
Contlnues curved, sllckenslded 

Planar, smooth to rough Jolnts to 1 m n  
with talcy infilling. 

Rough planar jolnts w l h  talcy Infllllng. 

Rough planar lolnts wlth talcy lnfllllng 



I DRILLIN O 

ffiij$t Piesold Lfd. 
CONSULTINO ENOINEERS 

RQD 
ohation tiard- Weather Lij-zqT 

PROJECT FISH LAKE HOLE N o  KP92- 1 TOTAL DEPTH 196 ft REF. EL. 4825 ft (collar) 

DATE OCT. 13. 1992 CORE SIZE H O  COORDINATES: N BEARING flle: 

LOGGED BY KDE CONTRACTOR OUEST E DIP - 90 u:\user\kde\l 733\corelog\kp921 .wk3 

GEOTECHN ICAL DRILLING 
BEDROCK LOG 

ROCK DESCRIPTION I ROCK MASS DEFECTS 

PROJECT NO.  1733 

SHEET 3 or 4 

Other comments. I (cm) 

BASALT - Vuggy hlghly vesicular, fme grained, black, 
weak Chlorle coatlngs on veslcles As above -- 

BASALT-Vuggy highly vesicular, fine grained, black, 
weak. Chlorite coatings on vesicles. As above. 
BASALT - Vuggy hlghly vesicular, flne gralned, black, 
weak C hlorle coatlngs on veslcles. As above At 129. 
l 5 c m  seam of green MUDSTONE 
BASALT - Vuggy hlghly vesicular, flne gralned, black, 
weak as above to 134. From 134, BASALT-brecciated, 
dark greenblack with chloritic groundmass. 

BASALT -Brecclated dark greenlblack wllh chlorlUc 
groundmass As a b w e  

BASALT-Brecclated, dark greenblack w~th chlorlbc 

groundmass as a b w e  to 149 From 149. SEDIMENTS - 
Interbedded SILT and SAND 

BASALT-Flow top breccia with basalt clasts in basaltic :!;$ .. .. . ... ,. . groundmass. Dark greenblack. . ... .. .. . . . 
': . . . 
. .  ., . . .  . .  ... . .  ... 

BASALT - Flow top breccla wllh basalt clasls In basaltlc 
groundmass. Dark greenlblack. 

BASALT - Flow top breccla wlth basalt clasts In basaltlc 
groundmass. Dark greenblack. 

BASALT - Flow lop breccla wlth basalt clasts In basaltlc 
groundmass. Dark greenlblack. 
BASALT - Flow top breccla wlth basalt clasts !n basaltlc 
aroundmass to 175. From 175.8 ASALT - W eakly 
;esicular dark arev, competent with brecciated ;ectionsl'~] I 

Type, shape, roughness, infilling. 

Jolnts as above, but planar and 
rough along w l h  numerous 
lrregular drill breaks In vuggy basalt. 
Jolnts as above, but planar and 
rough along with numerous 
irregular drill breaks in vuggy basalt. 
Jolnts as above, contact wlth mud 
seam 75 to CA. Mlnor crushed rock 
and talc along jolnt surface. 
Jolnts planar and  rough to 1 mm w l h  
minor crushed rock, talc infilling. 
Numerous drill breaks in vuggy basah 

lrregular breaks along planes of 
weakness In breccla. 

lrregular breaks along planes of 
weakness in breccia, as above. 

lrregular breaks along planes of 
weakness In breccla. as a b w e .  
S m 00th planar lolnts w l h  1 - 3 m m 
aperture, containing, minor crushed 
rock and gouge. 

Planar rough jolnts to 2 mm w l h  
crushed rock and gouge. 
Planar, smooth to rough /olnt wlth 

crushed rock 20 to CA. 
Numerous irreaular drill breaks. 

Planar rough (olnts to 2 m m wlth 
crushed rock and gouge, as above. 

lrregular breaks along planes of 
weakness in breccia. 



PA OJECT FISH LAKE HOLE N O  KP92 - 1 TOTAL DEPTH 196 ft REF. EL. 4825 ft (collar) 

OCT. 13, 1992 CORE SIZE H Q  COORDINATES: N BEARING flle: 

LOOOED BY KOE CONTRACTOR QUEST E DIP - 90 u:\user\kde\l 733\corelog\kp921 . w k 3  

hi& t Piesold L td. 
CONSULTINO ENOINEERS 

I DRILLIN Q 

Hard - Weather 
ness 1 n g  

I 

GEOTECHNICAL DRILLING 
BEDROCK LOG 

ROCK DESCRIPTION 

PROJECT NO. -1733  - 
SHEET 4 or 4 

Sbucture, color, graln slze.strength, rocktype: 
Other com ments 

m A l ~ - ~ e a k l ~  ves~cular, flne !o medlurn gratned, 
dark grey, competent with chloritic breccisted sections 
as above 
BASALT -Weakly vesicular, tlne to medlum gralned. 
dark grey, competent to 185 From 185 SEDIMENTS- 

green SlLT and flne SAND (SILTSTONE). 

SEDIMENTS - green SlLT and flne SAND (SILTSTONE). 

SEDIMENTS -green SlLT and flne SAND (SILTSTON E). 

END OF HOLE AT l96fl 

ROCK MASS DEFECTS 

i req  ue - 
ncy 

p e r  ft) 

3 

Type, shape, roughness, Intilllng. 

Irregular breaks along planes of 
weakness In breccia. 

Drlll Induced breaks In sedlments. 
N o  natural defects evldent, 
Drill induced breaks in sediments. 
No natural defects evident. 
Weak Jolntlng at 30 to core axls. 
DrIll Induced breaks In sedlments. 
N o  natural defects evldent. 
Weak jolntlng at 30 to core axla. 



I Knight Piesold Ltd. I GEOTECHN ICAL DRILLING I PROJECT NO.  1733 
V 

I BEDROCK LOG CONSULTING ENQINEERS I SHEET 1 of 4 

FISH LAKE HOLE N O  KP92 - 2 TOTAL DEPTH 226 ft REF. EL. 4900 ft (collar) 

OCT 15. 1992 

)%::::By KDE 

CORE SIZE H O  COORDINATES: N BEARING flle: 

CONTRACTOR QUEST E DIP - 90 u:\user\kde\l 733\corelog\kp922 wk3 

Core I 

DR II  

IN FOR 

Depth 

(ft) 

I 

4 5 

8 0 

11 0 

1 6 0  

21 .o 

26 0 

31 .O 

36 0 

41 .O 

Approx. + 
Ylatlon Hard - Weather 4 
Ieddlngl  n I Ing 

ROCK DESCRIPTION 

Structure, color, graln slze .strength, rocktype. 
Other comments. 

OVERBURDEN-No core recovered. 

OVERBURDEN -Brown SILT and SAND with some 
GRAVEL and COBBLES, trace CLAY. GLACIAL TILL. 
OVERBURDEN -Brown SILT and SAND with some 
GRAVEL and COBBLES, trace CLAY. GLACIAL TILL. 
As above. 
BASALT - Vuggy/ueslcular, llne grained, brownish black 
lo  15.5 From 15 5. weakly veslcular. flne to medlum 
gralned, dark grey. more competent. 
BASALT -Weakly veslcular. line to medium gralned, darl 
grey, more competent to 17.5. From 17.5, vuggy/ 
vesicular, fine grained. black, weaker. 

BASALT - Juggy/veslcular, line gralned, black, weaker 
a s  above 

- 

BASALT - ~ e a  kly vesicular, line to medlum gralned. 
more competent.to 30. From 30, uuggy/vesicular, fine 
grained, black, weaker. 

BASALT - Vuggylveslcular, llne gralned, black, weaker 
as above. 

BASALT-Vuggy/vesicular, fine grained, black, weaker 
as above. 
BASALT-Vuggy/vesicular, fine grained, black, weaker 
as above 
Greenlshlred color due to chlorltlc alteration. 
BASALT - Vuggy/ve slcular. 11ne gralned, black, weaker 
as above 
Greenishlred color due to chloritic alteration. 
BASALT-Vuggy/vesicular, fine grained, black, weaker 
as above. 
Greenlshlred color due to chlorltlc alteration. 

ROCK MASS DEFECTS 

Spacing 1 Graphlc 1 Orlenta - 1 Freque - I 
I Log I tlon I ncy I Type, shape, roughness, Infllllng. 

I ! t I 

45 1 I Rough planar lolnts to 2mm with 
oxldizedlclay lntllling. Numerous 

7 0 5 +  random drill Induced breaks. 

5 - 1 0  
Rough joints and drill breaks, as 

SO 5 t  above. 
, 80 Rough joints and drlll breaks, as 

I / I  I 1 above Jolnt at 35 to 4m m, w lth clay, 

35 3 -  4 some crushed rock. 

I - I I I Rough joints and drill breaks, as 
70-80 2 above Talcy infilling. 

/ 
, ,' 

Rough joints and drill breaks, as 

Rough joints and drill breaks, as 

Jolnt at 1 0 -  15 is planar and pollshec 

10-:5 5 +  Numerous drill breaks, as above. 
5 - 1 5  

c 5 0 Rough lolnts and drlll breaks, as 

1 70-80 2-3 above. Some chlorite healing. 
Some brecciated sections. 
Rough Jolnts and drill breaks, as 

30 2 - 3  above. Some chlorlte heallng. 
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PROJECT FISH LAKE HOLE N o  KP92 - 2 TOTAL DEPTH 226 I t  REF. EL. 4900 ft (collar) 

OCT. 15, 1992 CORE SIZE HQ COORDINATES: N BEARING flle: 

LOGGED BY KDE CONTRACTOR QUEST E DIP - 90 u:\user\kde\l 733\corelog\kp922 wk3 

DRILL  

I N F O R M  

Depth 

(ft) f 

61.0 

66 0 

71 0 

76 0 

81 0 

86 0 

91 .o  

96 0 

101 .o 

106 0 

111.0 

PROJECT NO. 1733 

SHEET 2 ot 4 

K n i ' t  Piesold Ltd. 
CONSULTING EN GINEERS 

I N  O 

I AT I O N  

GEOTECHNICAL DRILLING 
BEDROCK LOG 

R O C K  DESCRIPTION R O C K  MASS DEFECTS 

Type, shape, roughness, infilling. 
ollatlon Hard - Weather Structure, color. graln slze.slrength, rocktype 
Qeddingl ness I ing 1 Other comments. 

Graphic Orlenta - 
Log 1 tion 

-- I BASALT - Vuggyhesicular, line gramed, black, weaker Some brecclated sectlons. 
Rough lolnts and drlll breaks, as 
above. Some chlorite heallna. 

as above. 
OxIde rlch, red color due to atleratlon. 
BASALT - Vuggylveslcular, flne gralned, as a b w e .  
Oxide rich, red color due to alteration. Has 1.5 ft of 
weakly vesicular, fine to medium grained rock. 
BASALT - Vuggylveslcular, flne gralned, black, weaker 
as above. 
Greenlshlred color due to chloritk alterallon. 
BASALT - Vuggyheslcular. line grained, as a b w e .  From 
74, alternating sequences of vuggy/vesicular and more 
competent, fine to medium grained rock. 

Some brecclate d sectlons. 
Rough pints and drill breaks, as 
above. Some chlorite healing. 
Some brecclated sections wlth rough, 
chlorlte filled planar jolnts and random 
drlll breaks, as above. 
Some brecclated sectlons with rough, 
chlorite filled planar joints and randon 
drill breaks, as above. 
Rough planar Jolnts to 2 mm with 
chloritelcarbonate Inflllng. Random 
drlll breaks, as above. 

As above. Contact with sediments 
is rough, planar at 70 to core axis. 

- R 3 SW 

- R 2  SW 

I 
Approx 

33% 1 - 

BASALT - Almrnatlng sequencas of vuggy/veslcular and 
more competent, line to medium grained rock 
BASALT - Almrnating sequences 01 vuggyheslcular and 
more competent, fine to medium grained rock to 83. At 
83, SEDIMENTS - SILTY SAND with GRAVEL. 

1 1 1 SEDIMENTS-SILTY SAND with GRAVE:, as above 
- 1 - 1 - I Onlv aravel recwered  N o  natural defects In sediments 

SEDIMENTS- SILTY SAND with GRAVEL, as above. 
Only gravel recovered. 

SEDIMENTS -SILTY SAND wlth GRAVEL, as above. 
Only gravel recovered. 

SEDIMENTS-SILTY SAND with GRAVEL, as a b w e .  
Ontv aravel recovered. 

No recoverv. 

Approx 
60% 1 - N o  recovery. 

No recoverv. 
Approx 

60% - 

Approx. 
4 0 9 b 1  - 

SEDIMENTS - SILTY SAND wllh GRAVEL, as a b w e  1- 
I Onlv aravel recovered N o  recoverv. 

Approx 
25%1 - - - - Nn recnverv 

SEDIMENTS - SlLTY SAND wllh GRAVEL, as a b w e .  
Onb nravel recovered. 



WOJECT FISH LAKE HOLE No. KPQ2 - 2 TOTAL DEPTH 226 ft REF. EL. 4900 ft (collar) 
3ATE OCT.  15.  1092 CORE SIZE HO COORDINATES: N BEARING flle : 
- 0 G 0 E O  BY KDE CONTRACTOR QUEST E DIP - 90  u: \user \kde\ l  733\corelog\kp922,wk3 

Kni@t llesold Ltd. 
CONSULTIN o EN OINEERS 

DRILLIN O 
IN FOR MATION 

PROJECT NO.  1733 

BEDROCK LOG SHEET 3 ot 4 

Approx 
164.0 / 71% / - 

:ollallon H a r d  - 

ROCK DESCRIPTION 

Weather Structure, color, graln slze,strength, rocktype. 

Ing I Other comments  

- - 

- - 

- 

- - 

- - 

- 

- 

- 

- 

- 

Zero recovery Most likely SAND from SEDIMENTS 
sequence washed away.  

A s  above Zero recovery. Most likely SAND from 
SEDIMENTS sequence washed away. 

A s  above.  Zero recovery. Most likely SAND from 
SEDIMENTS sequence washed away .  

As above.  Zero recovery. Most likely SAND from 
SEDIMENTS seouence washed awav. 

- 

A s  above.  Zero recovery. Most llkely SAND from 
SEDIMENTS sequence washed away. 

- 

As above.  Zero recovery. Most Ilkely SAND from 
SEDIMENTS sequence washed away.  

As above. Zero recovery. Most llkeiy SAND from 
SEDIMENTS sequence washed away.  

- 

- 

As above Zero recovery Most llkely SAND from 
SEDIMENTS sequence washed away. 
SEDIMENTS - Brownish green SILTISAND to weak 
SILTSTON ElSAN DSTON E.  Stratifled, dense bu t  
breaks easl ly.  
SEDIMENTS -0 rown lsh  green SILTISAND to weak 
SILTSTONEISANDSTON E. Stratlfled, dense but  

90  - 

ROCK MASS DEFECTS 

9 0  - 

9 0 - 

3paclng I Graphlc I Orlenta - I Freque - I 

- breaks easity. As a b w e .  
SEDIMENTS-Brownish green SILTISAND to weak 
SILTSTONEISANDSTONE. Stratified, dense but 

- 

- 

breaks easl ly.  As above.  
SEDIMENTS -8 rown lsh  green SILTISAND to weak 
SILTSTONEISANDSTON E. Stratifbd, dense bu t  
breaks easily. As a b w e .  



Knight Piesold Ltd. 
C O N S U L T I N O  E N O I N E E n S  

GEOTECHNICAL DRILLING 
BEDROCK LOG 

P R O J E C T  No. - 1733 

S H E E T  4 of 4 

PROJECT FISH LAKE HOLE N o  KP92 - 2 TOTAL DEPTH 226 ft REF. EL. 4900 ft (collar) 

OCT 15. 1992 C O R E S I Z E  H Q  COORDINATES: N BEARING flle: 

LOGGED BY KDE CONTRACTOR QUEST E DIP - 90 u:\user\kde\l  733\corelog\kp922.wk3 

R O C K  D E S C R I P T I O N  

DRILLIN O 

IN  FOR MATION 

Depth 
(ft) 

1 

180 0 

1 8 5 0  

191 0 

1 9 8 0  

216 0 

221 0 

226 0 

SEDIMENTS - SILTISAND as a b w e  l o  179. 

Hard - 
ness 

Core 
R e c w e r y  

100% 

100% 

100% 

Approx 
75% 

Approx 
90% 

100% 

100% 

R O D  

- 

- 

- 

- 

- 

- 

- 

Weather. 
Ing 

- 

SEDIMENTS - Flne SANDISILT end trace CLAY. Finely - 1 - 1  laminated MUDSTONEISILTSTONE (varvedl. As above. 

Structure, color, grain size ,strength, rocktype. 
Other com ments 

- 

SEDIMENTS - Flne SANDISILT and  trace CLAY Flnely 
lamlnaled MUDSTONEISILTSTONE ivarved). As a b w e .  

- 

SEDIMENTS - Flne SANDlSlLT and  trace CLAY. Flnely 
laminated MUDSTONEISILTSTONE (varvedl. As above. 

From 179, fine SANDlSlLT a n d  trace CLAY. Flnely 
laminated MUDSTONEIS ILTSTONE (varved) . 

- 

SEDIMENTS - Flne SANDISILT and trace CLAY. Flnely 
lamlnaled MUDSTONEISILTSTONE (varved). As a b w e .  

SEDIMENTS - Flne SANDISILT and  trace CLAY Flnely 
lamlnaled MUDSTONEISILTSTONE (varved) As a b w e  

SEDIMENTS - Flne SANDlSlLT and trace CLAY. Flnely 
laminated MUDSTONEISILTSTONE (varved). As above. 

R O C K  M A S S  DEFECTS 

Spacing Graphic Orienta- Freque- 
(cm) Log tlon Type, shape, roughfiess, Infilllng. 



Knight Y~esold Ltd. 
CONSULTING ENGINEERS 

titU i tGHNIGAL UHILLINti 
BEDROCK LOG 

PROJECT No.  1733 

SHEET 1 of 4 

FISH LAKE 
OCT. 18, 1992 

HOLE N o  KP92- 4 TOTAL DEPTH 196 ft REF. EL. 5075 ft (collar) 
CORE SIZE HQ COORDINATES: N BEARING- file: 
CCNTRACTOR QUEST E 0 IP - 90 u:\user\kde\1733\corelo~\kp924 .wk3 

D F ~ L L I N G  
INFORMATION ROCK DESCRIPTION I ROCK MASS DEFECTS 

rn 

Yeather 1 Structure, color, graln slze,st!ength, rocktype I spacing I Orap hlc 1 Orlenta - I Freque - 1 Core I :ollallon I Hard  - 
in9 I Other com ments. I Log I tlon I ncy ( Type. shape. roughness. lnfllllng. 

JOINTS - planar to Irregular, rough to 
smooth, 1 -2mm with talcy slightly 

JOINTS - planar to irregular, rough to 
50 2-3 smooth, as above. 

Approx. 7 5 % 1  o% 
BASALT-Massive, dark grey, fine to medium grained, 

SW weakly vesicular, competent. 

BASALT - Masske, dark grey, fine to medium gralned, I 
SW weakly vesicular, competent. As a b w e .  

30 l o  1 JOINTS - planar to irregular, rough to 
5C 1 -2  smooth, as above. Not oxidized. 

/ 0-10 

H'I I 
BASALT- Massive, dark grey, fine to medium ~rained, 

,, .::!: 
weakly vesicular, competent. As above. 

BASALT - Masske. dark grey, fine to medlum gralned, 
weakly veslcular, competent As a b w e .  

JOINTS - a s  a b w e .  Low angle lolnts 
60 1 - 2 are curved, rough to smooth. 

BASALT- Massive, dark grey, fine to medium grained, 
weakly vesicular, competent. As above. 

30 JOINTS- planar to irregular, rough to 
1 smooth, as above. 

JOINTS - planar to Irregular, rough to BASALT - Masske, dark grey. fine to medlum gralned. 
weakly veslcular, competent. As a b w e  

0-5 
JOINTS-planar to irregular, rough to 

30 1 - 2 smooth, as above. 
! 0-5 

6 0 JOINTS - planar to Irregular, rough to 
3 0 1 smooth, as a b w e .  

0-5 
C- - JOINTS - planar to irregular, rough to 

70 2 smooth, as above. 
0-5 
30 JOINTS - pla nar to Irregular, rough to 
70 1 - 2 smooth, as above. 
3 0 

BASALT- Massive, dark grey, fine to med~um grained, 
SW weakly vesicular, competent. As above. 

BASALT - Masske,  dark grey, flne to medlum gralned, 
SW weakly vesicular, competent As a b w e .  

BASALT- Massive, dark grey, fine to medium grained, 
SW weakly vesicular. competent. As above. 

I BASALT - Masske, dark grey. fine to medlum gralned. IjE] .. .. I 
wea kly vesicular, competent. As above. 

BASALT - Masske, dark grey. flne to medlum gralned, 
weakly vesicular, competent. As above. 

BASALT - Masske, dark grey, flne to medlum gralned, 

JOINTS - planar to Irregular, rough to 

3 0 JOINTS - planar to Irregular, rough to 
70 I weakly veslcular, competent. As above. 



K n i ' t  Piesold Ltd. I GEOTECHN ICAL DRILLING PROJECT NO. 1733 

CONSULTIN o EN GIN EERS I BEDROCK LOG I SHEET 2 of 4 

R OJECT FISH LAKE HOLE N O  KP92- 4 TOTAL DEPTH 196 ft REF. EL. 5075 ft (collar) 

I ATE OCT. 18. 1992 CORE SIZE H O  COGRDINATES: N BEARINCI flle: 

- -- 

DRILLIN O 

IN FOR MATION 

OOGED BY KDE CONTRACTOR QUEST E DIP - 90 u:\user\kde\l 733\corelog\kp924.wk3 
L I 

Depth 
(fl) 

R O C K  DESCRIPTION I R O C K  M A S S  DEFECTS 

m 

Structure, color, grain size ,strength, rocktype. 1 Spacing 
Other comments. (cm) 

c, 0 :s 
- - 

BASALT - Masske,  dark grey, flne to medlum gralned, 
weakly vesicular, competent. As a b w e .  -- 
BASALT-Massive, dark grey, fine to medicrm grained, 
weakly vesicular, competent. As above. 

BASALT - Masske.  dark grey, flne to medlum gralned. 

BASALT - Masske.  dark grey. fine to medlum gralned, 
weakly veslcular, competent As a b w e .  -- 

BASALT-Massive, dark grey, fine to medium grained, [.il$$l 1 
weakly vesicular, competent. As above. 

BASALT - Masske,  dark grey, fine to medlum grained, 
weakly vesicular, competent. As a b w e .  

BASALT-Massive, dark grey, fine to medium grained, 
I weakly vesicuiar, competent As above. 

BASALT - Masske,  dark grey. :he to medlum grained, 
weakly veslcular, competent As a b w e .  
BASALT- Masske,  dark grey, flne to medlum gralned, 
weakly veslcular, competent As above to 96.5. From 
gt3.5, SEDIMENTS -COBBLES with GRAVEL and SAND. 

SEDIMENTS -COBBLES wlth GRAVEL and some SAND 
Llttle sand recovered. 

SEDIMENTS -COBBLES wlth GRAVEL and some SAND 
Little sand recovered. As above. 

5raphic Orienta- Freque - 
Log tion ncy Type, shape, roughness, infilling. 

- 1 I JOINTS - planar to Irregular. rough to 

\ I ) .  70 1 smooth, as above. 

JOINTS-planar to irregular, rough to 
smooth, as above. 

JOINTS - a s  a b w e ,  1 - 3mm wlth 
minor crushed rock, sllghtly oxldhed. 

,DINTS-as above, 1 -3mm with 
minor crushed rock, slightly oxidized. 

JOINTS - as a b w e .  Brecclabd mud 
seam a t  30 to core axls. 

30 
X)INTS-planar to irregular, rough to 

70 1 smooth, as above. 
3 0 
15 JOINTS - planar to Irregular, rough to 

70 1 - 2 smooth, as a b w e .  
0 - 5  
30 ,DINTS-planar to irregular, rough to 
70 1 smooth, as above. 
3 0 

JOINTS - planar to Irregular, rough to 

70 2 - 3  smooth, as a b w e .  

I I I N O  deIects. Only cobbles and gravel - - recovered. 

N o  defects. Only cobbles and gravel 
recovered. 

I I I N o  defects. Only cobbles and gravel 



high t Piesold Ltd. GEOTECH N ICAL DRILLING PROJECT NO. - 1733 

CONSULTINO ENGINEERS BEDROCK LOG SHEET 3 01 4 
r 

PA OJECT FISH LAKE HOLE N O  KP92 - 4 TOTAL DEPTH 196 ft REF. EL. 5075 It (collar) 

OCT 18. 1992 CORE SIZE HO COORDINATES: N BEARINO file : 

LOOOED BY KDE CONTRACTOR QUEST E DIP - 90 u:\user\kde\l 733\corelog\kp924. wk3 

DRll 

IN FOR 

Depth 
(hl F 

L 
116 0 

/ 
120 5 

126 0 

131 0 

136 0 

141 0 

146 0 

151 0 

156 0 

-LIN O 

MAT ION ROCK MASS DEFECTS ROCK DESCRIPTION 

Type, shape, roughness, infilling. 
Structure, color, grain sizestrength, rocktype. 

Other comments. 
Weather 

i ng - 
Spacing Graphic Orienta- 

(cm) Log tion 

- 

- - 

I 

reque - 
nc Y 

[per ftl 

- 

- 

1 - 3  

rpprox 
80% - 

N o  defects. Only cobbles and gravel 
recovered. 

SEDIMENTS - COBBLES wlth GRAVEL and some SAND 
Llflle sand re covered As a bove. 

No defects. Only cobbles and gravel 
recovered. 

SEDIMENTS -COBBLES with GRAVEL and some SAND 
Little sand recovered. As above. 
SEDIMENTS - COBBLES with GRAVEL and some SAND 
As above to 121 From 121 -BASALT. Flow top breccla, 
wlth chlorltlc alteration, greenlblack color 

JOINTS - planar to Irregular, rough to 
smooth, as a b w e .  

Random drill breaks cn weaknesses. BASALT- Flow top breccia, as above. 

JOINTS - a s  a b w e .  
Random drlll breaks on weaknesses. BASALT - Flow top breccla, as above 

BASALT- Massive, dark grey, fine to medium grained, 
weakly vesicular, competent. As above 0 to 96. 10mm Chlotite veinlet planar, rough. 

JOINTS - Planar, rough, 1 - 2m rn wlth 
chlorltelcarbonate InfJllng.' 

X)lNTS-Planar, rough, 1 -2mm with 
chlorite/carbontite infilling.' 

Random drlll breaks on weaknesses 
and beddlng planes. 

Random drlll breaks on weaknesses 
and bedding planes, as above. 

Random drlll breaks on weaknesses 
and beddlng planes, as a b w e .  

Random drlll breaks on weaknesses 
and bedding planes, as above. 

BASALT- Masske, dark grey, flne lo  medium gralned, 
weaklv veslcular. comoete nt 

BASALT- Massive, dark grey, fine to medium grained, 
weaklv vesicular. comoetent. 
BASALT - Masske. dark grey, flne to medlum grained, 
weakly veslcular, competent to 152. From 152. 
SEDIMENTS -g reen  SAND with GRAVEL and COBBLES - 

SEDIMENTS - green SAND wlth GRAVEL and COBBLES 
as above. 

SEDIMENTS - green SAND wlth GRAVEL and COBBLES 
a s  a b w e  to 164 From 164. dense. areen SAND 

SEDIMENTS - Dense green SAND a s  above to 167. 
From 167. areen SAND with GRAVEL and COBBLES. 



Knight Piesold Ltd. I GEOTECHNICAL DRILLING I PROJECT NO. 1 7 3 3  

I CONSULTIN Q ENGINEERS I BEDROCK LOG I SHEET 4 o t  4 

PROJECT FISH LAKE HOLE N o  KP92- 4 TOTAL DEPTH 196 11 REF. EL. 5075 11 (collar) I OCT. 18, 1992 CORE SIZE ti0 COORDINATES: N BEARING file : 

LOGGED BY KDE CONTRACTOR OUEST E DIP - 90 u:\user\kde\l 733\corelog\kp924,wk3 

DR II 

IN FOR 

Depth 
(h) I 

L 

177.0 

182.5 

189.5 

193 0 

196 0 

R O C K  DESCRIPTION R O C K  MASS DEFECTS 

Core 
3ecover' 

Hard - 
ness 

Spacing I Graphic oliation 
Beddin! 

Weather - 
ing 

-reque - 
- ncy I Type, shape, roughness, infilling. 

Structure, color, grain size ,strength, rocktype. 
Other comments. RQO 

I I SEDIMENTS -green SAND with GRAVEL and COBBLES Random drlll breaks on weaknesses 

~2 1 
I 

Random drill breaks or! weaknesses 

Random drlll breaks on weaknesses 

as a b w e  

R2/R3 

R2IR3 

Random drill breaks on weaknesses 

SEDIMENTS - green SAND with GRAVEL and COBBLES 
as above 
SEDIMENTS -green SAND wlth GRAVEL and COBBLES 
as above l o  183 5 From 183 5. BASALT - Flow top 
breccla a s  a Dove 121 to ! 26. 

- I N o  core recovered. 
1 I 

R 1 

- I N o  core recovered. 

BASALT- Flow top breccia, as above. Some COBBLES 
GRAVEL recovered (SEDIMENTS?). 

END OF HOLE AT 196h 



PA OJECT FISH LAKE HOLE No. KP92- 5 TOTAL DEPTH 111 ft REF. EL. 5000 11 (collar) 

OCT. 19. 1992 CORE SIZE H Q  COORDINATES: N BEARING file : 

LOOGEO BY KDE CONTRACTOR QUEST E DIP - 90 u:\user\kde\l 733\corelog\kp925.wk3 

hi@ t Piesold L td. 
CONSULTING ENOINEERS 

I DRILLIN O 

IN FOR MATION 

I 

GEOTECHNICAL DRILLING 
BEDROCK LOG 

ROCK DESCRIPTION 

PROJECT NO. 1733 

SHEET 1 of 2 

Depth 

(11) 

I 

4 0 

10  0 

16 0 

21 0 

2 8 0  

34 0 

38 0 

48 0 

5 3 0  

58 0 

62 0 

6 6 0  

ollatlon Hard - Weather Structure. color, graln size ,strength, rocktype Ieddlngl ness / Ing 1 Other comments 
Core 

R e c w e r y  

100% 

100% 

100% 

80% 

Approx 
85% 

Approx 
70% 

100% 

Approx 
70% 

Approx. 
95% 

Approx 
60% 

Approx 
80% 

75% 

Ppaclng I Graphic I Orlenta - 
R Q D  

Approx 
75% 

26% 

40% 

20% 

- 

- 

- 

- 

- 

- 

- 

43% 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

ROCK MASS DEFECTS 

Freque - 
"CY 

Jpe r ft) 

1-2 

2 - 3  

R3P4 

R 3 P 4  

R3P4 

R 3  

- 

- 

- 

- 

- 

- 

- 

R 3  

Type, shape, roughness, Infllllng. 

Rough, planar joints, slighlty oxidized, 
1 - 2 mm aperture. SW 

SW 

SW 

SW 

- 

- 

- 

- 

- 

- 

- 

SW 

Jolnts as above. Jolnt at 0- 5 Is 
curved, 1 - 3 m m aperture. 

BASAlT-Weakly vesicular, fine to medium grained, 
dark grey, massive, more competent. 

BASALT -Weakly veslcular, flne to medlum gralned. 
dark grey, masske,  more competent, as a b w e .  

BASALT-Weakiy vesicular, fine to medium grained, 
dark grey. massive, more competent, as above. 

BASALT -Weakly veslcular, Ilne to medium gralned. 
dark grey. masske, more competent, as a b w e  

SEDIMENTS - COBBLES and GRAVEL (heterolithic) with 
SAND, some SILT. Slightly rusty brown. 

SEDIMENTS - COBB LES and GRAVEL (heterollthlc) w l h  
SAND, some SILT. Slbghlly rusty brown. As above. 

SEDIMENTS -COBBLES and GRAVEL (heterolithic) with 
SAND, some SILT. Slightly rusv brown. As above. 

SEDIMENTS-COBBLES and GRAVEL (heterollthlc) with 
SAND, some SILT Sllghtly rusty brown A s  above. 

SEDIMENTS - COBBLES and GRAVEL (heterolithic) with 
SAND, some SILT. Slightly rusty brown. As above. 

SEDIMENTS -COBBLES and GRAVEL (heterollthlc) with 
SAND, some SILT. Sllghtly rusty brown. As above. 

SEDIMENTS - COB6 LES and GRAVEL (heterollthlc) with 
SAND, some SILT. Slightty rusty brown. As above. 

BASALT -Weakly veslcular, flne to medlum gralned, 
dark grey, masske, more competent, as above. 

Joints as above. 

Jolnts as above. Surfaces are talcy 
[clav mlneralsl 

No joints. Random breaks along 
weaknesses at gravel, cobbles. 
N o  Jolnts. Random breaks along 
weaknesses at gravel, cobbles. 
As above. 
N o  )oints. Random breaks along 
weaknesses at gravel, cobbles. 
As above. 
N o  Jolnts. Random breaks along 
weaknesses at gravel, cobbles 
As above. 
N o  lolnts. Random breaks along 
weaknesses at gravel, cobbles. 
As above. 
No pints. Random breaks along 
wee knesses at gravel, cobbles. 
As a b w e .  
N o  Jolnts. Random breaks along 
weaknesses at gravel, cobbles. 
As above. 

Rough planar lolnts w l h  oxldlzed 
Infilllng, 1 - 2  mm aperture. 



Kiri' t Piesold L td. GEOTECHNICAL DRILLING PROJECT NO. - 1733 

BEDROCK LOG C O N S U L T I N O  E N G I N E E R S  SHEET 2 of 2 

'R OJECT FISH LAKE HOLE N o  KP92- 5 TOTAL DEPTH 111 It REF. EL. 5000 ft (collar) 

DATE OCT. 19. 1992 CORE SIZE H O  COORDINATES: N BEARING flle: 

, 0 0 0 E O  BY KDE CONTRACTOR QUEST E DIP - 90 u:\user\kde\l 733\corelog\kp925. wk3 
-- 

OR ILLIN O 

IN FOR MATION 

Recover 

:1: 85% :i: 
Approx 

100% 

Approx 
96 0 1 100% / 80% 

Approx 
106.0 100% 100% 

Approx. Approx 
11 1 .O 50% 100% 

R O C K  DESCRIPTION 

Hard  - Weather. Structure, color, grain sizestrength, rocktype. 
ness ing Other comments. 

BASALT -Weakly vesicular, line !o medlum gralned. 
dark grey. more competent. as above to 67.5. From 67 5, 

R 2 chlorltked greenlblack. hlghly vuggy a n d  vesicular. 

I BASALT-Chloritized greeniblack, highly vuggy and 
R2P3 vesicular. 8s above. 

BASALT - Chlorinzed greenlblack. highly vuggy and 
R ?  vesicular. as above. 

BASALT - Chlorltlzed greenlblack, hlghly vuggy and 
vesicular to 85. From 85, weakly vesicular, line to 

R2P3 medium grained dark grey, more compe:ent. 

I I BASALT -Wea kly vesicular. fine to medium gralned. 
R 3  dark arev. masske.  more corn~eten:. as a b w e .  

BASALT -Weakly veslcular. tine to medlum grained. 
dark grey, massive, more competent, as above. More 
vesicular w ~ t h  chlorite alteration ar,d veinlets. 
BASALT-Weaklyveslcular, llne to medium gralned. 
dark grey. masske,  more competent More 
veslcular wlth chlorite aneration and velnlets, as above 

I 
BASALT- Weakly vesicular, fine t o  medium grained, 
dark grey, massive, more competent. ' 
BASALT -Wea kly veslcular, llne to medlum grained, 
dark grey, masske, more competent. 
As above. (core most llkelv left In hole). 

END OF HOLE AT 11 1 ft. 

R O C K  MASS DEFECTS 

Graphic Orienta- Freque - 
L o g  t ion ncy  Type, shape, roughness, infilling. 

(per h) 
3 0 

Jolnts as above. Numerous drlll 

50 1 4 - 5 breaks In weaker ve slcular material. 

Joints as above. Numerous drill 
breaks o n  weaknesses, as above. 
Joints as above. Chlorlte Infilling. 
Numerous drltl breaks on weaknesses 
As above. 
Jolnts as above. Chlorlte Infllling. 
As above, chloritized seam to 15 rnm 
at 7 0  to  core axis. 
Jolnts as above. Chlorite Infllllng. 

' 1  1 5 1  I Numerous drlll breaks on weaknesses 
1 As above. 

Joints as above. Chlorlte Inlilllng. 
Numerous drill breaks o n  weaknesses 

1 As above. 
Joints as above. Chlorite Inlllilng. 
Chlorite velnlets to 2 cm at 20- 25 
to core axls. 

/ /  I I h i n t s ,  rough planar. 1 -2  rnrn 
20 - 30 1 aperture w i h  minor clay (talc?) infillin( 

Jolnts, rough planar, 1 - 2  mm 

2 0 - 2 5 1  I aperture wlth mlnor clay (talc?) InfUllng 
1 As above. 



Knight P2sold Ltd. - 
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APPENDIX C 

RESULTS OF IN-SITU PERMEABILITY TESTING 



PROJECT: FISH LAKE (1733) 
LOCATION: MAIN EMBANKMENT 
HOLE No: KP92- 1 
TEST DATE: OCTOBER l I, 1992 
COORDS(rn) N: E : 
REF. ELEV.(m) 
- - 

r EST 

- 

I 
1 
1 
1 
1 

2 
2 
2 
2 
2 

3 
3 
3 
3 
3 

4 
4 
4 
4 
4 
- - 

PACKER TESTWG CALCULATION SHEET 

from init - 
HOLE DIAMETER (inches): H Q 
DEPTH TO GDW TABLE BELOW PRESSUREGAUGE (I(): 
BEDROCK DEPTH(f1): 
TESTED BY: 
ANGLE FROM VERTICAL (deg): 
HEIGHT OF PRESSURE GAUGE ABOVE GROUND(ft): 
- - 
FLOW 
RATE 

(Igpm) - 
0.1 15 
0.1 32 
0.292 
0.183 
0.105 

0.633 
0.700 
0.916 
0.666 
0.466 

2.083 
2.166 
2.832 
1.916 
1.383 

1.233 
1.449 
1.683 
1 .033 
0.583 
- - 

GAUGE HEAD 
'RESSURE CORRN 

- 
TEST 

HEAD 

(f i )  - 

45.1 
56.7 
68.2 
49.8 
33.6 

56.7 
79.8 

102.9 
75.2 
56.7 

68.2 
91.3 

1375 
91.3 
68.2 

91.3 
1375 
1722 
149.1 
91.3 
- - 

ERMEABlLlTY 
(cmhcc) 

PAGE 1 OF2 

COMMENTS 

ALTERNATING SECTIONS 
OFVUGGY AND 

COMPETENT BASALT 

ALTERNATING SECTIONS 
OFVUGGY AND 

COMPETENT BASALT 
WITH A LAYER OF 
SANDY SEDIMENTS 

ALTERNATING SECTIONS 
OFVUGGY AND 

COMPETENT BASALT 

ALTERNATING SECTION: 
OF VUGGY AND 

COMPETENT BASALT 

filename u:\userkde\l733\KP92- IA.WK3 



- -- 

CONSULTING ENGINFEHS 

PROJECT: FISH LAKE (1733) 
LOCATION: M A I N  EMBANKMENT 
HOLE No: KP92- 1 
TEST DATE: OCTOBER 11.1992 
COORDS(m) N: E : 
REF. ELEV.(m) 

DEPTH INTERVA 
[ f l )  

from 

1385 
1385 
1385 
1385 
1385 

1685 
1685 
1685 
1685 

ETER 
1) 

final - - 

70150 
24.10 
50.90 
67.70 
76.40 

84430 
89530 
91930 
925.10 

PACKER TESTING CALCULATION SHEET 

HOLE DIAMETER (inches): HO 
DEPTH TO GDW TABLE BELOW PRESSUREGAUGE (ft): 
BEDROCK DEPTH(ft): . , 
TESTED BY: 
ANGLE FROM VERTICAL (deg): 
HEIGHT O F  PRESSURE GAUGE ABOVE GROUND(ft): 

PAGE 2 OF  2 

FLOW GAUGE HEAD TEST PERMEABILITY 
RATE PRESSURE CORRN HEAD (cmhec) COMMENTS 

5 
5 
5 
5 
5 

4 
5 
5 

1.749 
2.766 
3.315 
2.116 
1.233 

7.768 
2.716 
0.683 

30.0 
60.0 
90.0 
60.0 
30.0 

125.0 
100.0 
60.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

79.8 
149.1 
218.4 
149.1 
79.8 

2992 
241.4 
149.1 

5.3E-05 
4.5E-05 
3.7E-05 
3.5E-05 
3.8E-05 

VUGGY BASALT 
WITH MINOR 

SANDY SEDIMENTS 

6.3E-05 
2.7E-05 
1.1E-05 

BROKEN BASALT 
OVERLYING 

SANDY SEDIMENTS 



Knight I'iksold I k l .  - 
CONSULTING ENGINFFRS 

PROJECT: FISH LAKE (1733) 
LOCATION: MAIN EMBANKMENT 
HOLE No: KP92-2 
TEST DATE: OCTOBER 13,1992 
COORDS(m) N: E: 
REF. ELEV.(m) 

PACKER TESTING CALCULATION SHEET 

HOLE DIAMETER (inches): H Q 
DEPTH TO GDW TABLE BELOW PRESSURE GAUGE (it): 
BEDROCK DEPTH(it): 
TESTED BY: - ~ 

ANGLE FROM VERTICAL (deg): 
HEIGHT OF PRESSURE GAUGE ABOVE GROUND(it): 

IEPTH INTERVAL! FLOW METER I E L A P S E ~  FLOW GAUGE 
'RESSURE 

(psi) 

10.0 
16.0 
25.0 
16.0 
10.0 

30.0 
35.0 
40.0 
35.0 
30.0 

30.0 
40.0 
50.0 
40.0 
30.0 

10 

m F  CORRN HEAD 

PAGE 1 OF 1 

3.782 
22.5 

0 
GRG 

0 
2.5 

(Usgal) COMMENTS TIME 

(min) inir 

ALTERNATING SECTION 
OFVUGGY AND 

COMPETENT BASALT 

RATE 

(Igpm) final 

WGGY.HIGHLY 
VESICULAR BASALT 

COMPETENT BASALT 
OVERLYING 

SAND AND GRAVEL 

filename u:\userkde\l733\KP92-2.WK3 



K~ziglzt Pihold IM. - 
CONSULTING ENGINFERS 

PROJECT FISH LAKE (1733) 
LOCATION: SOUTH SADDLE DAM 
HOLE No: KP92-3 
TEST DATE: OCTOBER 16.1992 
COORDS(m) N: 
REF. ELEV.(m) 

from I to 
T 

PACKER TESTING CALCULATION SHEET 

:LOW METER ELAPSE1 
(Useal) I TIME . - .  

in i t  final (min) - 
HOLE DIAMETER (inches\: H 0 
DEPTH TO G D W  TABLE BELOW PRESSURE GAUGE (fq: 
BEDROCK DEPTH(f1): 
TESTED BY: 
ANGLE FROM VERTICAL (deg): 
HEIGHT O F  PRESSURE GAUGE ABOVE GROUND(f1): 
- 
FLOW 
RATE 

(Igpm) - 
0.466 
0.350 
0.383 
0.208 
0.1 33 

1.000 
1.166 
1.250 
0.716 
0.500 
- 

'RESSURE CORRN HEAD 
ERMEABILITY 

(cmhec) 

PAGE 1 OF 1 

3.782 
5 
0 

GRG 
0 

2.5 

COMMENTS 

INTERBEDDED 
SANDS AND SILTS 

LAYERED SILTS 
AND SILTS WITH 

TRACE CLAY 

filename u:\user\kde\l733\KP92-3.WK3 



Knight Pi&)ll Ild. - 
CONSULTING CNGINFERS 

PROJECT FISH LAKE (1733) 
LOCATION : WEST SADDLE DAM 
HOLE No: KP92-4 
TEST DATE: OCTOBER 17,1992 
COORDS(m) N: E : 
REF. ELEV.(m) 

PACKER TESTING CALCULATION SHEET 

HOLE DIAMETER (inches): H Q 
DEPTH TO GDW TABLE BELOW PRESSURE GAUGE (ft): 
BEDROCK DEPTH(ftk \ ,  
TESTED BY: 
ANGLE FROM VERTICAL (deg): 
HEIGHT O F  PRESSURE GAUGE ABOVE GROUND(ft): 
- - 
FLOW 
RATE 

(Igpm) - 
0.130 
0.147 
0.165 
0.097 
0.078 

0.025 
0.033 
0.033 
0.032 
0.023 

0.242 
0.317 
0.392 
0.283 
0.225 

0.092 
0.100 
0.133 
0.100 
0.068 
- 

GAUGE 
'RESSURE 1 CHOER~ 

- - 
TEST 

HEAD 

(rt) - 
76.6 
92.7 

1158 
92.7 
69.6 

155.6 
178.7 
1902 
178.7 
1556 

174.0 
208.7 
2433 
208.7 
174.0 

232.9 
279.1 
3253 
279.1 
232.9 

PAGE 

-- 

COMMENTS 

COMPETENT BASALT 

COMPETENT BASALT 

COMPETENT BASALT 
OVERLYING 

COBBLES AND GRAVEL 

BRECCIATED BASALT 
OVERLYING 

COMPETENT BASALT 

filename u:\user\kde\l733\KP92-4A.WK3 



Knight I'iisold Ltd. - 
CONSULTING tNGlNLCHS 

PACKER TESTING CALCULATION SHEET 

PROJECT: FISH LAKE (1733) HOLE DIAMETER (inches): H Q 
LOCATION: WEST SADDLE DAM DEPTH TO GDW TABLE BELOW PRESSURE GAUGE (ft): 
HOLE No: KP92-4 BEDROCK DEPTH(f1): 
TEST DATE: OCTOBER 17,1992 TESTED BY: 
COORDS(m) N:  E : ANGLE FROM VERTICAL (deg): 
REF. ELEV.(m) HEIGHT O F  PRESSURE GAUGE ABOVE GROUND(f1): 

PAGE 2 O F 2  

3.782 
150 

0 
KDEIGRG 

0 
2.5 

COMMENTS 

SANDY SEDIMENTS 
WITH SOME 

BASALT SECTIONS 

HEAD 
CORR'N 

( f t )  

IEPTH INTERVAL 
(f[) 

filename u:\user\kde\l733\KP92-4B.WK3 

fr om 

TEST 
HEAD 

(fl) 10 

FLOW METER 
(Usgal) 

PERMEABILITY 
(cmlsec) 

ELAPSED 
TIME 

(min) 
I 

inil final 

FLOW 
RATE 

(Igpm) 
I 

GAUGE 
PRESSURE 

(psi) 



Kiiight Pi4soltl 11d. - 
CONSULTING tNGlNtFftS 

PROJECT FISH LAKE (1733) 
LOCATION: MAIN EMBANKMENT 
HOLE NO: KP92-5 
TEST DATE: OCTOBER 18,1992 
COORDS(m) N: 
REF. ELEV.(m) 

PACKER TESTING CALCULATION SHEET 

HOLE DIAMETER (inches): H Q 
DEPTH TO GDW TABLE BELOW PRESSURE GAUGE (ft): 
BEDROCK DEPTH(f1): 
TESTED BY: 
ANGLE FROM VERTICAL (deg): 
HEIGHT O F  PRESSURE GAUGE ABOVE GROUND(ft): 

PAGE 1 O F  I 

3.782 
10 

6.5 
GRG 

:LOW METER ELAPSE FLOW GAUGE I HEAD TEST PERMEABILITY 
jg a I) RATE PRESSURE I CORRN HEAD (crnlsec) COMMENTS 

L - final 1 (rnin) I (Igprn) I (psi) (fl) I (f') 1 
I I I I I I I 

! 5  1 COBBLES AND GRAVEL 
3.2E-04 WITH SAND, SOME SILT. 
2.7E-04 
1.7E-04 

filename u:\user\kde\l73AKP92-5.WK3 



Knight PGsold Ltd. - 
CONSULTING ENGINEERS 

APPENDIX D 

WATER QUALITY MONITORING WELL 
COMPLETION DETAILS 



KNIGHT PIESOLD LTD. 
CONSULTING ENGINEERS 

Stickup 0.34 m 
Overburden 

T : 5 *.. 1:t . . . . . . . 
21 79 m .*.. .< 

" " V  

/ 

45 42 m 
46.02 rn 

more cornpelenl 

. . ". 
V . .  

56.39 m 

Inferbedded 
Sedhenfs . .. ...:. .. 

59 74 m 
E. 0. H. 

A 

1733P4 
GROUNDWATER MONITORING WELL 

COMPLETION DETAILS 

IO-  

20 

30 

40 

7 
50- 

s 
Q 60- 
8 

70 

,- Protective steel cosing 

1 PVC J-Cop 

d o e e  = 174.3mm 
(HW Casing) 

'j mtio 2 Cement : t Water) 
I 

0- 

- 

- 
I1 

- 

I 

F \ 
s 
% 
Q 
ZL 

- 

 ole p/ugged by bentonite ch+ 

PROJECT FISH LAKE 
LOCATION N: E: 
COMPLETION DATE Oct. 13. 1992 

-Hole dometer = 96mm 
(HO Bit) 

PROJECT No. I 733 
HOLE No. KP92- I 
GROUND ELEVATION 4825 ft. 

180- 

190- 

ZOOL 

-2' Dio. (5.08cm) 
Sch. 40 Flush Threoded Riser 

55 

60 

/Open hole 
/ 

Bentonite seol 
-Pure Cold Medium Ch~ps 

416  Silico sand ( I  bog) 

2" Dio. (5.08cmj 
Sch. 40 OZOS/ot Screen 

-2" Dio. (5.08cm) 
?:// .. . . Sch. 40 Threoded Endcop 

h - 0 . 3  m of S/o~qh/drJl cuttings 
9.74 m 



Protective steel cosing 
Stickup 0.9 1 rn 

PVC J-Cop 

PROJECT FISH LAKE 
LOCATION N: E: 
COMPLETION DATE Oct. 17, 1992 

PROJECT No. 1 733 
HOLE No. KP92-2 
GROUND ELEVATION 4900 ft. 

/e diomeler = 1 14.3rnm 
si/ty/~a (HW Cosinq 

(HO Bit) 

- Cement grout (opprox. 
rolio 2 Cement : 1 Woled 

. " .. b ' V  
$ :  -. . . . . '.. ... ? - . v 
4 S 

?: V - . . . . 

- 

KNIGHT PIESOLD LTD. 
CONSULTING ENGINEERS 

1.1 Bockfill - 1 1 6  Sdico sond 

1733 A" 

GROUNDWATER MONITORING WELL 
COMPLETION DETAILS 

1 . 1  2- Die. (5.08cm) Sch. 40 
: . . . . . . . .  Flush Threaded PVC B/onks 

- 

- 

5 v 
? . V  ..: ..' ... ... : <- V - . . . . . . ! s . V . . . . :  
' 5  ....... V .  . . . . .  5 .? v ... YI .:. . . ,,,, fenlonite seol : 9 v.. .:. -. 
3 - . . . .  -. . Pure Gold Medium Chrh/ps A,,,. . . . . . .  
1 .L: l Po 0 1 { / ,,.-816 Sihco sond .~. 

2' Die. (5.08cm) 
Sch. 40 020Slof screen 

2- Dio. (5.08cm) 
Sch. 40 Threaded Endcop ..... 

: :o: . . . .  Bentonite seal . . . .  
Pure Cold Medium Chlps .... . ... 29 54m- ..... - ,/, ,"/,7 

I Hole collapsed 01 29.54 m 

E 0. H. 68.88 m 
NTS 



PROJECT FISH LAKE 
LOCATION N: E: 
COMPLETION DATE Oct. 18, 1992 

Protective steel casing 
Stickup 7. 16 m 

le dometer = 1?4.3mm 
(HW Casing) 

Hole diometer = 96mm 
(HO Bit) 

Cement grout (opprow. 
ratio 2 Cement : 7 Water) 

2" Dio. (5.08cm) 
Sch. 40 PVC Blonks 

Bentonite seal 
-Pure Gold Medium Chtps 

-#I6 Silica sand 

2- Dio. (5.08cm) 
Sch. 40 020Slot screen 

2" Dio. (5.08crn) 
Sch. 40 Lqreoded Endcap 

Bentonite seol 
Pure Gold Medium Ch@s 

; 
2 
- 
? 
r. 
C 

i 
L 

F 
7 

PROJECT NO. 1 733 
HOLE No. KP92-3 
GROUND ELEVATION 5175 f f  

KNIGHT PIESOLD LTD. 
CONSULTING ENGINEERS 

GROUNDWATER MONITORING 
COMPLETION DETAILS - 

- 



KNIGHT PIESOLD LTD. 1 
CONSULTll UG ENGINEERS 

GROUNDWATER MONITORING WELL 
I COMPLETION DETAILS 

PROJECT FISH LAKE PROJECT No. 1 733 
LOCATION N: E: HOLE No. KP92- 4 
COMPLETION DATE Oct. 19, 1992 GROUND ELEVATION 5075 ft. 

Protective steel casing 
Stickup 7. 77 m 

ment grout (apprax. 
rotio 2 Cement : 7 Water) 

-Ha/e d;ameter = 774.3mm 
(HW Casing 

Hole diumeter = 96mm 
(HO Bit) 

Bockfi// - -76 Si/ico sond 

- 2" DiO. (5.08cm) Sch. 40 
Flush Threoded PVC Bonks 

- Bentonite sea/ 
-Pure Gold Medium Ch~ps 

7 Bentonite sea/ 
-Pure Gold Medium Ch~ps 

2" Dia. (5.08cm) 
Sch. 49 02OS/at screen 

,-- 2- 3ia. (5.08crn) 
/" Sch. 40 Threaded Fndcop 



KNIGHT PIESOLD LTD. 
CONSULTING ENGINEERS 

- 
GROUNDWATER MONITORING WELL 

1733 A 5  

COMPLETION DETAILS 

'PROJECT F/SH LAKE 
LOCATION N: E: 
COMPLETION DATE Oct. 20, 1992 

PROJECT No. 1733 - 
HOLE No. KP92-5 
GROUND ELEVATION 5000 ft. 


