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SECTION 1.0 - INTRODUCTION

Following the 1981 Site Investigations Program (SIP 81) it was decided
to continue preliminary site investigations into aspects affecting the
various areas i.e. Powerplant, Mining and Environmental, under Site
Investigations Program 1982. The Mining Department and specialist
consultants planned various mining programs which were to provide
necessary information in key areas. The mining program was designated
as the Mining Field Program 1982 (MFP'82) and as originaily planned
comprised the following six work programs:

Hat Creek Diversion Tunnel Investigations
Groundwater and Geotechnical tUpdate

‘A' and 'C' Zone Coal Bulk Sample

Coal Characteristics Evaluation

Claystone Investigations

o W N

Geological and Geophysical Investigations

The work programs were all to be carried out within the boundaries of
the 54 Coal Licences registered with B.C. Hydro, and under the approved
Reclamation Permit #1103, as per the terms of the Coal Mine Regulation
Act.

A decision was made in July 1982 by the B.{. Hydro Board of Directors to
defer the Hat {reek Project indefinitely. This resulted in budget
restraints being imposed during both the planning and execution of the

programs. This eliminated the following programs:

1. Excavation of Clavstone Trench

2. 'C' Zone Coal Bulk Sample

3. Geological and Geophysical Investigations
1-1
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and reduced the following:

1. Groundwater and Geotechnical Update
2. "A' Zone Coal Bulk Sample
3. Coal Characteristics Evaluation

The field prog}ams planned for Powerplant and Environmental investi-
gations were cancelled entirely as a result of the deferral, therefore,
the 1982 field prograr was concerned onty with mining aspects.

The final program of work was completed on time, under revised budget,
and provided information for the 800 MW mine plan developed in 1982.

The deferment of the Froject also resuited in the decision to close down
the Hat Creek Site uocon completion of the MFP'82. C(Certain monitoring
and inspection programs will continue as reguired by the Coal Mines
Reguiation Act. As no further field programs are envisaged for some
time it was decided to dispose the site offices, camp and other assets
through a disposal sale.
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SECTION 2.0 - SUMMARY

This report is intended to describe the results of the field programs
which are covered in more detail in the various reports referenced in
Section 5.0.

Technical summaries of these reports are given in Section 4.0.

SCHEDULE AND PROGRAMS

MFP'82 was started in Apriil 1982 with the opening and preparation of the
site and facilities, with program planning being carried out in
Vancouver. All site work was completed by the end of September 1982
except for the disposal sale and on-going maintenance which was carried
through to the end of March 1983.

The various field prcgrams were carried cut under the overall control
and supervision of the B.C. Hydro Site Manager, W.C. Fothergill, P. Eng.
Direct supervision of the individual programs was carried out by Golder
Associates for the programs (a) and (b) below, and by B.C. Hydro and/or
Jacksan Payne Consultants for programs (c), (d) and (e). Fig. 2-1 shows

the various areas of work in the Hat Creek Valley.

{a) Hat Creek Diversion Tunnel Investigations

Geophysical surveys; geological and geotechnical drilling; and

geological mapping of possible routes:

Consultant - Golder Associates

Crill contractor - G.W. Coates Enterprises
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(b)

(¢)

Rig

Holes drilled
Metres drilled

Magnetic and
Resistivity Survey

Down~hole Geophysical
Survey

Rotary core; Longyear 44
skid mounted

5
917 HQ

Geo-Physi-Con

Roke 011 Ltd.

Groundwater and Geotechnical Update

Geophysical survey;

geatechnical and hydrological drilling in Hat

Creek valley; materials testing; seismic analysis:

Consultant

Orill contractor
Rig

Holes drililed

Metres drilled

'A' Zone Coal - Bulk Sample

Golder Associates

Drillweil Enterprises
Air/rotary; BE24R truck mounted
2

390.2

Overburden stripping; geophysical survey; coal excavation crushing

and blending; coal preparaticn testing:

Contractors
{Trench Excavaticn)

H.E. Sanders Ltd., c/w D8Cat and
4 motorscrapers JOD 762, TEREX T5148

A. Watson Enterprises - P&H418
2 cu. yd.

Trucks -~ 2 @ 12 yd.
F.E.L. - Cat 966
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(d)

{e)

Coal crushing - Cedar Rapids Jaw Crusher,
30" wide feed conveyor
Feed hopper, Cat 966

Contractor {(operating) - Pavillion Lake Contracting

Supervision - Jackson - Payne Consultants Ltd. &
B.C. Hydro Mining

Geophysical survey - Roke (i1 Enterprises Ltd.
Qverburden removed - 120448 BCM

Coal excavated - 7677 BCM (11400 tonnes)

Coal preparation - EPRI Homer City Pa, Coal Cleaning
Tests Test Facility - 160 t sample

- KHD Humboldt-Wedag W. Germany
10 t sample (Batac Jig)

Coal Characteristics Evaluation

Study of coal samples for sodium analysis and distribution:
Consultants - S. Fadl/J.M. Berry {SFU/BCIT)
- Dr. Chaklader - UBC

Laboratories - B.C. Hydro Site, P.K.B. Scandia

Claystone Investigation

Perform excavation and crushing tests:

Contractor - Art Watson Enterprises
Testing - Hazemag Canada Ltd. Test Laboratory
Supervision - B.C. Hydro Mining Dept.

2-3
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2.2

CONCLUSIONS

The various programs provided useful information for the on-going
studies inte various aspects of the Hat Creek Project. Information
regarding the Hat Creek Diversion, pit slope stability, slope angles,
hydrology and coal quality predictions were used in the 800 MW study and
in the 2240 MW update. Detailed information on all programs is given in
Section 4.0.

(a) Hat Creek Diversion

Severaj options were investigated and the selection of a pipeline
diversion was recommended. This selection satisfied pit safety

requirements as wall as minimizing costs.

{b) Groundwater and Geotechnical Update

Atthough curtailed by budget restraints, further information was
gathered on the groundwater regime, allowing water inflow estimates
to be made. Geotechnical reassessments allowed for mare reliabil-
ity in former predictions of pit slope stability and of the waste
embankment stability.

{(c) 'A' Zone Coal Bulk Sample

Sufficient work was carried out in this program to give further
reliability to the geological interpretation of the No. 1 deposit.
Selective mining was shown to be practical and achievable.
Sampling and blending techniques were confirmed and the coal
cleaning tests were successful. The coal handling tests indicated
that with careful design, materials handling problems could be
minimized or eliminated.
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2.3

{d) Coal Characteristics Evaluation

Further information was obtained on the occurrence of sodium in Hat
Creek coal. Budget restrictions limited the scope of work in the

program.

(e) Claystone Investigations

Although the mair program was cancelled, access to Medicine Creek
ctaystones was possible in 'A' Zone coal trench. A sample was
shipped to Hazemag Canada for crushing tests and no problems were
noted other than that moisture levels in the claystones can be
critical,

FUTURE WORK

The deferment of the Project has delayed indefinitely any future field
programs. The monitoring of piezometric water levels and gathering of
environmental data will continue at a low level, and site inspections

will carry on for safety and security reasons.

Further work has been recommended inte geotechnical and hydrological
aspects as well as coal quality and trace element studies. The excava-
tion of a bulk sample of 'C' Zone coal in saturated ground conditions is
also recommended to test selective mining and coal handling character-
istics. However, it was decided to ciose down the site, dispose of
certain office trailers, camp buildings, etc. An 8-foot high security
fence was erected around the core sheds and permanent structures. Site
inspection and monitoring will continue as required by the Coal Mines
Regulation Act. Mr. W.C. Fothergill, P.Eng., former Site Manager, has
been retained to carry out these duties, and Pavillion Lake Contracting
has been contracted to provide labour and equipment to carry ouit any

remedial work required.
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(a)

(b)

(c}

safety

The safety aspects of the programs were in accordance with the Coal
Act and no major lost time accidents were reported. Hazardous
areas were marked and fenced at the end of the field activities as
requested by the Inspector of Mines as part of the Site closure
procedures.

Labour

The main contractors and consultants and peak number of personnel
engaged in the various program were as follows:

H.E. Sanders - 3
0. Coates Drilling - 4
Drillwell - 3
Pavillion Lake - 11
A. Watson Enterprises - 1
Equipment Rental Contractors - 4
Gotder Associates - 4
Klohn Lecnoff - 2
Gallant Water Trucking - 1
Westmark Engineering - 2
B.C. Hydro - 6
Jackson-Payne Consultants - 1

Maximum Employed 44

Recliamation and Pailution Contro?

ATl drill sites and trails were harrowed and seeded upon completion
of the programs. Ditches and containment berms were erected arcund

coal and coal waste piles. Sumps were installed to collect drain-



age in the test trench. A separate report giving details of the

raclamation work is referenced in Section 5.0.
A study on fugitive dust emissions from Trench 0 was also carried

out by the B.C. Hydro ESS Department. This report is referenced in
Section 5.0,

BR29 ' 2 -7
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3.1

3.2

CTION 3.0 =~ COSTS

INTRODUCTION

The coriginal budget for the planned full program of work was in excess
of $3 mitlion, this was reduced successively to $2.0 million and then
$1.67 million by elimipating and/or reducing certain programs prior to
field activities commencing. Table 3-1 gives these original budgets.
However, following the deferral of the Project further cuts were
necessary but these were planned so as not to effect the overall

aobjectives of the programs, nor waste any monies already spent.

The final budget was established at $1.427 million and the final costs
of the programs was $1.25 million which included routine maintenance
costs through to the end of March 1983, These cosis ‘are summarized by
PARR account number in Table 3-2.

Other indirectly applicable PARR costs including site closure costs are
given 1in Table 3-3. Total expenditures in the Mining PARRS 750263/
823901 to the end of March 1983 were $1.52 million against a budget of
$1.850 million.

COST CONTROL

One of the key areas 1in carrying out successful field programs,
especially in times of budget restraint, is cost control. In previous
programs, this has been achieved by close on-site control of consultants
and contractors by requiring daily log sheets to be submitted to the
Site Manager who maintained cost control records.
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However, in order to test the usefulness of the Mining Subject Index
(M.S.I.) it was decided to monitor costs in parallel with the existing
system, using the M.S§.I1. accounts, applying them against the various
programs, and using unit costs for quantities, manhours, equipment
hours, etc., this allows actual costs to be collected and not merely
invoiced costs.

This 1involved some inconveniences due to the fact that B.C. Hydro
accounting utilizes the PARR accounts which collects and allocates costs
in a different manner. However, the use of the M.5.1. was somewhat
effective in that it allowed the daily expenditures to be monitored,
forecasts to be made, and also for costs to be altlecated accurately.
Table 3-4 shows the M.S5.I. breakdown and format of collecting costs to
the end of August 1982 the last month in which the system was used.

PROGRAM (COSTS

The respective program direct costs are summarized below. These costs
do not include such items as camp costs, vehicles, etc. which were
collected separately under field services shown in (f) below.

{a) Hat Creek Diversion

Consultants: Engineering Office
Field Supervision

$ 102,618
90,160
143,258

2,991

$ 339,027

Dritling
Geophysical

o



(b) Groundwater and Geotechnical Update

Consultants: Engineering Office = $ 95,627
Field Supervision = 26,556
Drilling = 57,137
Pump Test (cancellation charge) = 5,500
$ 184,820
(c) 'A' Zone Coal-Bulk Sample
Excavation: Site Preparation = $ 5,638
Overburden = 153,232
Coal and Trucking = 31,294
Geophysical Logging = 1,244
Supervision and Surveyor = 15,105
Coal Crushing: Equipment = 16,610
Materials = 6,630
tabour = 17,850
Assay Laboratory = 19,520
Coal Testing: Homer City CCTF = 70,000
KHD) Wedag = 24,000
Kaiser Engineers = 7,268
Shipping: Road = 11,637
Ra+] = 20,120
$ 401,148
(d) Coal Characteristics Evaluation
Consultants = $ 18,465
Laboratories and Testing = 4,236
5 22,701

{e) (laystone Investigations

No charges.

BR2S 3 -3
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(f)

Field Services

Camp Costs

General Maintenance
Reclamation
Vehicles

Ambulance

Fuel

Water Truck

Misc. Freight

TOTAL MFP'82

[ L I § IO TS O I |

$ 44,523
137,274
68,310
23,653
2,438
12,736
13,020
297

$ 302,251

$ 1,249,947

— =



Lo

Tabla 3 - 1

SIP 82 MINING FIELD PROGRAM

TEM
HARCH 1982
FIELD SERVICES
3UIL01NG MAINTENANCE/STCURITY
SURYEY ING/FIAST AiD
20405, CRIL. 3ITE3
Tih
522,000 I8 COST CENTSE
SNOGRAMS [: ORCER QF PRIOAITY
. SAT CREZX CIVERSION TUNNEL [NVESTIGATION
SEQPHYSICAL 38,000
ENGINEERING 86,213
FIELD
114,815
2. GROUNDKATER SXPLOPATION AND GEQTECHNICAL UPDATE
ENGINEERING 21,185
ETELD
21,183
3. TINAL 2EPORT - GGLDER -
I, A" ZIONE BULK SAITPLE PROGRAM
TRENCH D" SXCAVATION
SANPLING, AANDLING
SAIPPING, WASH TEST
SECPHYSICAL
PLANT EGUIPHENT
MATERIAL HANGLING TESTS
SATAC JiG TEST
$I7E LABORATOR:
3. ISAL TEARACTERISTIC IVALUATICN PUDLRAM
5. ZLAVSTONC IMVESTICATIONS
- TTUOIINE BULK SAMPLE 3NQGRAH
e INCAVAT N
NG AND PIEIGHETERS
:.-..\P‘ THG aND RARDL NG
FHTRP NG -.un WASH TEST
TQ
T.3EILI6i0AL IEATIZISIENT
3. CLFILL DRILLING - WASTE OUMPS
561 JE RING
o TICLICIIAL GAPETNR, IIORNYSICAL o
.- PR
A 28500

3UDGET ESTIMATES

BUDGET ESTIMATES

1982 ORIGINAL

50,000
24,300
430,30C
50,300
135,600
23,000
13,500

358,000

255,110
345,264

600,374

oo

o

NEVISED
25 FEB.

60,000
24,900
13,200
54,046
Tat.nc0
‘) ﬂ ‘\CO

13,300

323,000

182,000
237,300

419,300

64,728
176,000

80,724

21
i

O

.
3

91.000
-"\ "\Uc
150,300
16,00¢
40.000
20,000
25,000
10,20C

701,300
50,700

1982

REVISED
10 MARCH" 1982

EC‘DOD
700
—-.400
55,360
100,200
24,200
15,200

323,300

182,900
237,300

119,300

64,728
116.20C

T80.728
21,300

361,172
50,500
150,000
13.000
132,000
20,000
25,200
10,000

871,172

30,300

[y

ST oama
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TABLE 3-2
Page 1 of 3
SIP 1982 - MINING FIELD PROGRAM - PARR 750263/823901 - TOTAL COSTS

Original Revised Final Costs

Acct. P.0. Description Estimate Estimate 31 Mar. /83
056 259 832 Chemical Analyses - S.fF.U. 18,635 18,635 18,465
259 838 Groundwater, Geological Reassessment - Golder 279,500 279,500 294,966
| 259 841 Coal Analyses - Chemical and Geological Lab. 10,000 10,000 4,236
2959 855 Coal Cleaning Tests -~ £.P.R. 1. 70,000 - 70,103
259 856 Coal Shipment (150 t) - Arrow Transport 2,000 2,000 1,730
259 864 {ost Estimate - Coal Plant - Kaiser Engineers 15,000 - 7,268
S.P.0 Coal Shipment to Homer City - CP Rail - 20,121 20,121
S.P.0 Motorways - - 176
5.f.0 Border Brokerage - - 21
S.P.0O. Coal Shipment (10 t) - Consolidated Freightways - - 4,233
S.P.O fFreight - - 4,045
S.P.0 Signal Trucking - - 991
L. P.O.F117 Misceilaneous Purchases - - 3,234
Account Total 425,589
103 ERA 53977 Hydraulic Excavator - Art Watson - 20,000 12,917
ERA 53978 Front End Loader - Pam-Co-Dan Trucking - 16,000 7,936
ERA 53979 Dump Truck - J.C. Reynolds - 7,000 6,497
ERA 53980 Bump Truck - Norm's Truck and loader Service - 8,400 8,506
259 817 General Maintenance - Pavillion Lake 30,000 56,400 36,982

BR29



"
-
-
-
-
-

¥

*-
0
L]

[ ]
A
L]
[ [
| 0
=

TABLE 3-2 - (Cont'd)

Page 2 of 3
Original Revised Final Costs
Acct. P.O. Description Estimate Estimate 31 Mar./83
163 259 824 Groundwater Exploration - Drillwell 116,000 69,060 57,137
259 825 Geotechnical Drilling - Coates 172,000 - 143,258
259 826 Pump Testing - Aqua-Flo (contract cancelled) 38,800 5,500 5,500
259 829 Overburden Excavation - H.E. Sanders 150,000 160,000 161,016
259 837 Geophysical Logging - Roke 0i1 - 2,450 2,991
259 838 Geological Reassessment - Golder 24,500 24,500 23,995
259 843 Modification of Coal Handling Equipment - Westmark - 5,000 2,597
259 844 Jaw Crusher - Nelson Machinery ~ 15,300 13,120
259 847 Geophysical logging - Roke 0il - 2,400 2,094
259 848 150 Steel Drums - Can-Am Steel Drums - 3,200 2,632
259 850 Plastic Liners - Western Concord - - 230
259 853 Geophysical Logging - Roke 0il - 1,623 1,623
259 854 Water for Drilling, Storage Tank, etc. - Gallant
Trucking - 13,020 13,020
259 859 Coal Cleaning Tests - KDH-Betzc - 25,000 24,000
LPG F117 Miscellaneous Charges - - 6,125
Account Total 532,176

BR29



TABLE 3-2 - (€Cont'd)

Page 3 of 3
Original Revised Final Costs
Acct. P.0. Description Estimate Estimate 31 Mar./83
801 259 817 General Maintenance - Paviilion Lake 76,000 129,100 137,274
259 818 Reclamation of Drill Sites, etc. - E. Lehman 92,0600 81,500 68,310
259 820 Vehicles - C-3 Holdings (Can-Ex) 7,000 11,000 13,238
259 821 Vehicles - SIVA 13,000 13,000 10,415
259 822 Ambulance - Rosyn Safety 3,600 3,000 2,438
259 823 Catering - Domco Food 100,000 106,000 44,523
17 015 Gasoline - Shell 15,000 15,000 12,736
LPO F11i7 Miscellaneous Charges - - 4,373
Account Total 293,407

ToTaL M.F 0. - 1982 1,249,947

BRZ9
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TABLE 3-3

SIP 1982 - MINING PARR 750263/823901 (OTHER WORK AND STUDIES) - TOTAL COSTS

Griginal Revised Final Costs

Acct. P.Q. Description Estimate Estimate 31 Mar./83
055 159877 Fitzpatrick Mining - Consutting Services 63,000 - 47,500
159878 Bennett and Associates - Consulting Services - - 4,651
159880 Rayfield and Associates - Consulting Services - - 5,856
259831 Mintec Inc. - 800 MW Study 25,000 47,000 46,900
259834 Wrights Engineers - Consulting Services K0, 000 105,000 108,311
259865 Mintec Inc. - No. 2 Deposit, Calculate Reserves 6,150 - 6,150
Account Total 219,368
056 259860 Galder Associates - 800 MW Drainage Plan 22,000 - 22,008
Account Total 22,008
801 259863 Trojan Fencing -~ Security Fence 16,642 - 15,642

(Site

Closure) WD 194115 Mine Site Fencing Labour Supply 5,224 - 9,224
LPOF117 Miscellaneous Purchases - - 2,406
Account Total 28,272
iotal 269,648
MFP'82 Total 1,249,947

Total PARR 750263/823901 1,519,595

BR29
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TABLE 3 - 4
SIP 82 MINING FitLD PROGRAM - MINING SUBJECT INDEX Page 1 of 3
PARR 750263-056 MINING MONTILY COST REPORT PERIOD TG 31 Awqust 1982
BUDGEHT QUANTELIES UNIT IRICE COSTS . VAR IARCE
oSt -
DESCRIPTION N1 (05T 10 TORECAST |} unDERRGN
KECAST FORECAST
cont ORIGINAL | REVISED 10 o Efc}ns 19 10 THis 10 CONPLETE FINAL e pmuny
DAIE COMPLETE DATE COMPLETE PERIGD DATE oS
91640 PAT CREEK DIVERSION
FHGINEERTHG .
210 -OFTICE LABDUR 91.840 i 91,840 RS
202 SS1TL SUPERVISION 90,160 [ @i~ 75,150 M/HRS
91600 GROUNDWATER [NGIHE FRENG | i
r
-2 GiFICE LABDUR 57,080 lql- 57,080 MRS |
7202 “SITL SYPERVISION 26,556 | 4] 16,500 HIURS
93000 “A* JONF MUIE SAIPLE  §i 254,934 20,557 |n 235,586 48,000 283,585 (28.,651)
1611 -SHIPPING 47,000 31,000 L.S. 31,000 31,000 i 31,000 NI
1615 “HOMER C1TY TESTS 103,000 9,000 L.5. NIl ML 80,000 80,000 (11.000)
$3000 GICLOGICAL REASSESSMENT .
2740 -GFFICE LABOUR 14,364 lg.. 14,364 | M/IRS
(RN CHARRCTERISTICS
2659 -1 | . RESFARCH LABORATORIES 50,000 50,000 LS. w 5,000 24,835 25,000 49,835 165
93000 8OOt P11
. 2250 SOFFICE ENGINELRING 15,000 15,000 M/ IIRS L NIL HiL Wit 15,000
L2260 DRAINAGE STUDY N1l NiL L HiL 25,000 25,000 {25,000}
| TOTAI 495,000 419,974 60,567 29%,420 170,000 469,420 {42,486}
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TABLE 3 - 4 (Cont'd

'd)
SIP 82 MINING FIELD PROGRAM -

412

MINING SUBJECT INDEX

n

Page 2 of 3

PARR ACCOUMT 750 763 1u3 MINING MONTIE Y £OST RFFORI frato0 1031 Auguse 1982
BLDGE T UANTERIFS UNLT PRICE cosIs VARTANI |
ORIGINAL RIVISED OATE CﬂMLE(!E DATE oML T PLEVGD ATE cost | (UvERRUK)
91640 10as creer piverston
1600 -DRILL NG 95,600 4,700 M
1600 SMOBUHAZE, DEMOBII L7 2,440 2850 .S
- 1204 -SEANDEY AND RECOLCATION 22,250 11,550 K,
- 1460 DATERIALS, CONHPHENT 143,400 N1l 144,178 Kl 144,178 (778}
CONSUMABLT S 50,750 a7, 300 Hiy.
- 1600 -GLOPIYSTEAL 24,500 24,500 L.5. Nt 24,500 KL 24,500 HIL
31600 GRUUNDWATER £ XPLORATION
160G -DRILLENG 79,400 45,660 M
- 1601 SMOBILIZE, DEMOBLLIZE 7,000 6.060 L.S.
1607 -WHLY COMPLETION 8,250 4,750 4 o 060! R- ML 67137 NIl 67 137 1923
140 SHATREACS, CONSUMABILES 17,300 9,950 HTit
1200 SSTANGHY, RELOCATI0H 6,150 3,700 i,
1N PUtE TEST 6,750 6,000 Hit. : Ml 5,500 il 5,500 500
4 3000 o] TRENCH "D EXCAVATION
1610 -UVERBURDEN REVOVAL i46,900 146,900 n? NIt 16t .016 HiLL 161,016 | (14,116}
1931 -LUAL MINING HO, Ut 80,004 n 18,830 36,430 NI .40 b 43,570
NEAR SHESCTET AREOUS HORK 82, 000 62,000 IDIESITIIN 2450 21,502 11,00 Y] 27,448
-4 SAIPLENG (LIRIAS E1C.) 5,000 5,000 101 ! NIL 3,100 NEE 3100 1,900
N CSAMPLING (1 AOUIRY 10,00t 30,000 M/UR. ! 4,130 49.070 NI a0 21,910
15H SHAMPLEHG (£GP, REHTAY ) (B 1L,000 £QPT. /i, 2.556 3,242 NI 3,252 V1,748
SNy SGLOPIFSTCAL (HQPT. RENTAL ) 2,000 2,000 EOI'T . /0R, NIL Nil Nl NiL 2,060
SAGlY -GEHOMHYSTCAL 173,000 13,000 DRy I 31 7.064 NIL 7,064 5,936
1512 SPLANT EQUIPMENT 401,000 40,1310 HIN. ' 4,800 16,350 7.820 24,170 15,810
161 MATIRIAL HAMUL NG 1LST 20,000 1.5, ! B _ . N _
S1614 SHATAL MG TESTS 24,000 b.5. i 5,000 5,000 20,000 25,000 4 {25,000)
1317 -LABORATORY MATERIN & 10,000 10,080 HHIN i 200 1,800 200 Z,000 8,000
1620 JTREHUIL 0 EXCAVAT 0N 26,000 . b l . . .
-6l SAMPLING, TESTING 1,000 . 1.5, . . B . .
-1215 -1 ABORATORY 1 ABOUR o o 20,0400 _"J ! 5,410 19,320 B40 20,160 (160)
il OO b G0 l 41,846 414,269 41,860 556,129 3 110,731
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TABLE 3 - 4 (Cont'd)
SIP 82 MINING FIELD PROGRAM - MINING SUBJECT INDEX Page 3 of 3
PARR ACCOUNE 750 263 #0OI MINING MONTULY CUST 3CPOK] prriop  T0 30 August 1982
BUDGE T QUARTTTRES UNET PRICE COSES VAR TAHCI
8 - — -
ESBE UESCRISTRON oy §ORECAST TORTCAST TOST T | FORLCAST || unot keun
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SECTION 4.0 -~ TECHNICAL SUMMARY

This section presents the findings and conclusions of the various work
programs in MFP'82. The summaries are taken directly from the variaus

reports referenced in Section 5.0.
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SUMMARY AND CONCLUSIONS

This Appendix gives an account of the work that was carried out
during 1982 on the tunnel aspects of potential creek diversions at Hat

Creek,

Previous work for the 2000 MW Pit showed that it would be neces-
sary to move the proposed canal diversion into the tunnel approximately
in Year 14, when the pit had encroached eastward toc such an extent that
the safety of the canal was jeopardized. ©No detailed investigation was
carried out to assess the viability or cost of a tunnel diversion at

that scage.

The 1982 studies, which examined the wvarious methods of diversion
for both the 2000 MW and the 80C MW Pits, considered not only diversion
layouts in which the tunnel was one cowponent of a cangal/tunnel/pipe-
line arrangement, but other lavouts also where diversion was solely by
tunnel. The possibility was considered of tunnel schemes which could

also effect drainage of the pit slopes.

Three main tunnel lavouts were examined:

o a pressure tunnel running under the pit through weak rocks and
granular deposiss (Layout A)

o a tunnel running betwean the pit and the eastern escarpment,
also through weak rocks and surficials (Lavout B)

© a tunnel through the sastern escarpment predominantly through

stronger rocks (Layout C}.

Evaluation of these three alternatives showed that because of the

deprh of surficials, potential pressure and inflows of ground water

during excavaticn, and limitations of metheds of tunnelling through beth
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surficials and weak claystones, Layouts A and B should not be considered
further., Layout C merited detailed investigation; the summer field work

program was oriliented toward locating and proving tunnel alignments

through the eastern escarpment.

Existing data was assessed, geological mapping, and a geophysical
survey were carried out to determine the geological framework of the
eastern escarpment. At the same time, current methods of tunnelling were
studied to decide which would be the most appropriate methods of excava-
tion for the types of ground anticipated. On this basis, a program of
investigation was carried out including diamond core drilling, field
testing and laberatory testing to enable the definition of geotechncial

units, and hence the selection of alternative tunnel Toutes through the

escarpment,

Five geotechnical units (Gl to G5) were established, and four pos-
sible tunnel alignments (Tl to T3A) were selected for detailed evalua-
tion. Methods of excavation for the four alignments and potential prob-
lems were considered. Requirements for tunnel suppert and lining were

compared, as well as schedules and unit costs for different excavation

techniques,

Comparison of the routes resulted in the fcllowing cost estimates:

S M
T1 16.25
T2 18.07
T3 20.93
T34 19.38

Golder Associates
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However, factors other than cost must be taken into consideration in the

selection of a preferred alternative, namely: geological conditions and

implied uncertainties, construction preferences (ease, simiplicity,

etc.), and remoteness frowm the pit (safety under abandonment plans).

The conclusions of the study were that the tunnel alignment T3A is
the preferred route for inclusion in the overall diversion studies (see

Main Text). This route is shown on Figure 12. It would involve tunnel-

ling predominantly in the weak claystones/siltstones and sandstones for

most of the length, with stretches toward the north and south ends in

highly brecciated or jointed, alrered andesite. Both portals would be

developed in glacial deposits, and a significant length of the tunnel at

the downstream end would be in largely dry granuwlar surficials. Excava-

tion would be by an excavator shield (see Figure 10 and Table 4), with a

precast segmental lining. No major problems are foreseen, but either

further investigation is necessary or a suitable formulated contract

would need to be let, taking into account the degree of geological un-
certainty.
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SUMMARY AND CONCLUSIONS

SCOPE OF WORK

This report contains the results of the geotechnical and ground

water studies carried out by Golder Associates at Hat Creek during 1982.

The work comprised the following:

0 Assessment of the geology on the east side of the pit in re-
lation to the diversion tunnel investigation results.

0 Assessment of the structural data obtained from previous
drilling to establiish a zonation of the east side of the pit.

o0 Reassessment of the geotechnical basis for the pit slope de-
sign.

a Assembhly and reassessment of all the ground water data accum=~
ulated since 1978.

o Execution of a geophysical survey to investigate the depth of
the surficial deposits in the northeast of the pit.

o Ground watar exploration by drilling to assess the deep gla-
¢ial deposits of the northeast buried channel.

o Reworking of the 1978 estimates of ground water inflow to the

2240 MW Pit and assessment cof the inflow to the 800 MW Pit;
dewatering designs.

GEQLOGY OF EAST SIDE OF PIT

Data acquired from the tunnel investigation to the east of the pit
[Golder Associates, 1982(A)] has permicted a clearer understanding of
the geology of the eastern escarpment, but has only assisted in the
understanding of the geoclogical relaticnship between those rocks and the
Medicine Creek TFormation to the west to A limited extenct. However, the
rock mass strength of the escarpment indicates that the rocks should not

pose a hazard to the proposed 2240 MW Pit which would be excavated at
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‘ The report reiterates the factors upon which the geotechnical
L]
design of the slopes is based and recommends a careful flexible approach
to excavation. Due attention must be given to the geology, material
- strength, ground water conditicuns and rate of excavation.
j_ Analogies are drawn with the experience of the Panama Canal from

the benefit of a visit to the slopes there.

GROUND WATER

bisiad

. The piezcometric data accumulated over the period 1976-82 has been

put onto computer file to facilitate future use. Piezometer hydrographs

2

have been plotted and values for hydraulic conductivity recalculated

where it is apparent that stabilization had not yet occurred. Revised

i

piezometric contours have been drawn for bedrock and surficial deposits.

Abnormally low pilezometric levels in two piezometers close te the burn

ikl

zone probably indicate negative pore pressures developed on unloading of
the area by bumning. The piezometric head distribution remains largely

unchanged from 1978 but the heads are slightly lower in some cases.

An exploration program 1a the buried valley in the northeast of

the pit area was carried out by geophysical survey and drilling. It was

4

shown that the glacial deposits infilling that wvalley had hydraulic con-—
ductivities in the range of 1.0x1077 to 9.0xi0”7 m/sec. For this reason,

screened wells were not installed for test pumping as planned.

¥

Based on the re-evaluation of the hydrogeclogical parameters,
bedrock inflows to the 2240 MW ?it in Year 35 are anticipated to be in
the range of 1.7 x 107! to 1.25 x 1072 m3/sec; surficial inflows to the
same pit would likely be approximately 5.7 x 1073 @3 /sec. Inflows from
the surficials would be reduced from that calculated in 1978 due to the
absence of seepage from the previcusly proposed diversion canal and the
lower recorded permeability from the northeast area. A revised mine de-

watering arrangement is presented.

;@im‘ﬂ% ‘m .%

Golder Associates

™
]
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Structural data acquired from previous drilling has been analyzed
and an attempt has been made to zone the east side of the pit within the
limitations of the data.

GEOTECHNICS

A re-appraisal has been made of some of the geotechnclal aspects
of the project which required further clarification. These included:
rack strengrh, seismic analysis of the waste dumps, pit slope stability

and a comparison with the Panama Canal slopes.

A complete re—analysis was carried out on all the triaxial tests
performed by Golder Associates on the claystona/siltstone sequence. The
trends indicated in the previous reports were demonstrated much more
clearly. Two streugth envelopes can be drawn: for the brecciated sam-
ples c' = 0 MPa, #' = 16°; for the structureless samples ¢' = 0.38 MPa,
@' = 20°. When the proportiocn of these materials can be assessed in any
particular slope within the pit, its stability can be computed more
reliably than hitherto.

The stability of the Medicine Creek waste dump has already been
analyzed under seismic loading using pseudo-static stability analyses;
this report contains the results of similar studies on the Houth Meadows
dump., The lowest static factor of safety using conservative assumptions
is 2.08. A factor of safety of 1.0 is achieved with a horizontal earth-
quake acceleration of 0.05 g, assuming liquefaction of foundation siits.
Such silts would need to be removed if shown to be present. Analyziag
the dump for displacements by the Newmark method, using an accelaraticn
as above, a downstream movement of 3.6 to 1.0 m could be expected. By
comparison with the behaviour ¢f El Infiernillo and La Vallita Dams in
Mexico under loading imposed by a magnitude 7.6 event, the Houth Meadows
retaining embankment should suffer acceptably small displacements for an

event of that size.

An independent evaluation of Golder Associates' geotechnical work
has been carried our by Professors P, Rowe of Manchester University and
N. Morgenstern of the University of Alberta. 3Both have endorsed the
approach taken, have largely agreed with the conclusions and have wmade

recommendations for the future.

Golder Associates
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For the 800 MW Scheme, 35-year bedrock Inflows are anticipated to
be in the range of 3.2 x 1072 o 2.4 x 1078 m3/sec and total surficial

flows 3.4 x 1073 ms/sec. A mine dewatering plan 1s presented.

High transient inflows are likely, but would probably be of short

duration. They would most likely be associated with faults or closely
jointed zones which are difficult to predict.

FURTHER WORK

Most of the further work required for design would be carried out
in the early phases of excavation when good exposures would be avail-
able. However, 1t has been reczommended by Professor Rowe that detailled
testing before design be carried out on large diameter samples; these
could be obtained from adits or large diameter auger holes. When the

project activities are resumed, it is recommended that consideration be

given to this appraoch.

We thank you for the cpportunity of carrying out these further
studies on the Hat Creek Project. We have pleasure in submitting this
final report.

G.E. Rawlings, P. Eng.

7/ N.A. Skermer, P. Eng.

&

L

,~R.S. Guitom
GER/NAS/RSG/sek )
822-1524B

Golder Associates
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SUMMARY

This report outlines the field activities associated with the Trench O
portion of the 1982 Mining Field Program at Hat Creek.

Contracts for overburden removal for Trench D were awarded in eariy May
1982 and work commenced on site on 26 May 1882, The entire trench site
ground cover was grubbed and cleared and topscil was scraped and
stockpiled for future reclamation. A total of 120 448 bank cubic metres
was excavated during the 5 weeks cf overburden remgval. This included
72 269 bank cubic metres of overburden and 48 179 bank cubic metres of
waste coal.

The exposed coal measures were geophysically logged, channel sampled and
mapped by Mining Department geologists. The individual beds were
jdentified in terms of zones and subzones and detailed plans were
formulated for excavating the bulk sampile.

Coal mining commenced at the east end of the pit and progressed westward
to the Medicine Creek clay at the top of the A-zone coal. A P&H 418
backhoe was used to cut 3 slot trench 11 m wide at the top, 2.5 m high
and 10 m wide at the bottem. A 2 mx 2 m cut on the south side was
excavated and sent to the c¢rusher to form the bulk sample. Partings
<2 m thick were deliberately left in the sample to comply with existing
mine design criteria. The coal and parting material which was not used
in the bulk sample was stored in separate piles, according to the
subzane groupings developbed in the mining plan. These stockpiles were

compacted with a tractor-dozer to prevent spontarecus combustion.
The bulk sample material was crushed to -15 cm topsize in a portable jaw

crusher. Each subzone grouping from the mine was crushed and sampiled

separately. A total! of 772.6 t of crushed material was placed in one

_-iv..
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common windrow pile. Comparison of analytical results from the channet
samples and the tulk samples indicated that the overall bulk sample was
representative of A-zone ROM coal. The composite sample pile was
subsampled to produce the various bulk samples required for coal quality
and coal preparation pilot scale tests.

Bulk sampies were shipped offsite in late August to the following test
facilities:

1. EPRI Coal Cleaning Test Facility in Homer City, Pa.

16 t (50)drums {A-zone coal)
- 150 t - 2 bottom hopper rail cars (A-zone coal)

2.  KHD - Batac Jig Test Facility in Bochum, West Germany

- 10 t {(52) drums (A-zone coal)
3. Hazemag, Union Town, Pa.

- 1t {(5) drums (Medicine Creek clay)
4. H. Colijn, Monroevill, Pa. {material handling consuitant)

- 1 - (5) gallon pail! of -1/4 inch - "A¥-zone coal
At the time of this writing, only the Homer City tests had been
performed. Labeoratory tests were still in progress, but preliminary
indications are that Hat Creek A-zone coal can be successfully washed
without undue process problems in either the preparation plant

circuitry or in the tailing dewatering eguipment.

Environmenta! protection planning was conducted concurrently with the

develapment of the study program. Topsoil was scraped from both the
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trench proper and the waste disposal area and stockpiled for use in
reclamation., Care was taken to provide suitable drainage control works
in all disturbed areas. A dust study was undertaken to determine
airborne dust concentrations at various distances from the excavation
activities and to evaluate methods of control. Two leachate piles were

established using a mixture of tills and silty clays in one and Medicine
Creek claystone in the other.

Miscellaneous areas were scarified by rake and other areas were recon-
toured to lessen slopes prior to reseeding. Numerous test plots were
created in order to demonstrate the ability to reclaim different types
of waste materiais under a variety of conditions.

- yi -
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4.4 COAL CHARACTERISTIC EVALUATION PROGRAM

THE UNIVERSITY OF
BRITISH COLUMBIA

Na DISTRIBUTION IN HAT CREEX COal
AND ITS ETFECT ON BOILER PERFORMANCE AND
ASH-FUSTON TEMPERATURE

FINAL REPORT
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ABSTRACT

The ash-fusion temperature and the inorganic minerals present in
fifty-five c¢oal samples from Hat Creek have been determined. The samples
were obtained from different drill holes and from different depths, covering
almost the whole Hat Creek coal deposit and representing almost all coal

sections.

The lowest initia’. ash fusion temperature (IT} encountered was

in only one drill hole sample and ~ 1150°C in a reducing atmosphere. About
10% of the samples tested have IT values between 1200 and 1300°C, and ~ 14%
berween 1300 and 1400°C. The remaining samples have IT values above
1400°C. Because of the low concentration of alkalies (v 2% of NaZO + KZO)’
the ash-fusion temperature is primarily controlled by Fed, SiO2 and AlZOB’
and occasionally modified by CaQ(+Mg0). This is reflected in high values
for the final melting temperature (FT values) even for the samples having

lower IT walues.

The dilution effect of coal on the quantitative determination and
detection of inorganic minerals has been found to be very significant. In
spite of thig, the major concentration of minerals can be reasconably estimated
by the XRD technique and major oxide constituents can be calculated from the

X—-ray analysis.

Large concentrations of bentonite (and/or illite) were encountered
in a large number of drill holes, which may produce large amounts of fly-ash
and also clinkers during combustion of this coal. However, this needs further

study.
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1.7 SUMMARY

The total scodium content in fifty Hat Creek Coal
samples was determined by using an acetic acid leaching
technique followed by afomic absorption spectrophotometric
measurements. A preliminary distribution of the
variation of sodium along the subzones and aleng the strikes
were investigated. The nature of the sodium in the coal
"total', "active'', and "volatile" were studied based on a
concept previously investigated in other laborateries.

The distribution of these types of sodium was provided from
the samples received. The data indicate that the
concentration of total sodium in Hat Creek coal is not uniform
and ranged between 0.69 - 3.78% (Na,0 ash basis) in the
samples tested. The values of totél sodium as measured by
the standard ASTM technique are lower than those obtained
using the weak acid leaching procedure. This indicates a
potential veolatilization of sodium during ashing the samples.
The results indicate that a high content of potentially
volatile sodium is present in the coal samples (30 - 45%).
This potentially veclatile sodium is approximately 50%

cof the available weak acid soluble sodium '"active sodium'.
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CLAYSTONE INVESTIGATION PROGRAM

1867 Yonge Street, Suite 80

S Toronto, Ontario M4S 1Y
. ‘ Tel.: (416) 481-307
November 17, 1982 Telex: 06-237¢

B. C. Hydro
Box 12121 - 555 W. Hastings Street

Yancouver, B.C.
Yéed ¢Ts

Attin: Mr. W. E. Meeks

Dear Sir:

On behalf of Hazemag Canada Inc. | must apologize for the Jong delay in
forwarding the resuits of our pilot plant tests to you. A number of large on-going
projects have occupied our staff and equipment for some time and this has delayed
our report.

Enclosed please find the results of 7 crushing tests performed on November |,
1982, Parameters such as feed size, rotor speed, gap settings and maoisture content
were varied and the results were compiled on page 3 and shown in graphical form
on pages 4 - 6. Please note that pages 7 - 15 have not been enciosed because they
only show individual test data which has been summarized on page 3.

Three major conciusions can be drawn from our testing:

L. This claystone and siltstone crushes easily in an impact crusher at low speeds
and abrasive wear would not be a probjem.

2. Hazemag projects the following product gradation if minus 48" feed were to

be processed 1n one of our AP-P primary crushers:

100% - 3"

95% Al e e e T e e
70% -4 . — -
55% - 3|| .
40% - 2n

22% -1 b

13% - e

8% - " N

4% -1/3" N

This 1s shown graphically on page 6.
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HAZEMAG CANADA INC.

3. We found no problems with buildup on the impaci plates at 12% moisture.
Test ##4 was run a2t approximately 25% moistare and significant sticky buildup
did occur on the second apron with iesser amounts appearing on the inlet slide
and prirnary apron. This resull was expecied from installations of our
crushers n clay processing plants around the world. Some reduction in
buiidup can be achieved by using heated aprons but this would not be feasible
for Hat Creek where thiz machine would likely be portable. A more practical
possibiiity is 1o blend rock with the clay so that it would sandblast sticky
materials from the impact plates. We estimate sticking problems would
occur at moisiure levels above 12%.

As | suggesied during our meeting in Calgary, Hazemag can supply equipment for

crushing coal, imestone or gravei for Hat Creek as well as machines to handle the

type of overburden we have just iested. We would be interested in discussing these
) other applications when this project proceeds.

We trust ihis information :s o} interest 1o you and we look forward to our futlure
discussions on ihs subject.

Yours very truly,
HAZEMAG CANADA INC.

- -
|

~
.
N ¥ ——— H i
L~ i e
_L/-\-*"JW T A

~

Randy Fridulin
Regional Sales Manager

Encl.
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