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MINFILE NUIBER: WZlNEOOl YATIOYAL MINERAL INVEYTORY: 

NAME(S): HARPER RANCH, LAFARGE CANADA, KAMLmPS 

MINING DIVISIOY: 
UTM ZCUE: 
NORTHING: 

EAST I WG : 

Producer open P i t  

15 
56 

0549 Metres 
U i th in  50W 
L x a t i o n  centred on quarry 18.0 k i l n e t r e s  due east of Kmnloops (NTS 
Map 921109). 

Kmloops 
10 
56171 11 
707351 

CQWQ)ITIES: Limestone 

MINERALS 
sIGNIFIWJIT: Calcite 
ASXICIATED: S i l i ca  Quartz Sidcr i te L i l m i t e  

MINERALIUTICU AGE: PMMyLVan.-Pemian 
ISOTOPIC AGE: DATING METnaD: Fossil MATERIAL DATED: ConodontslFusulini 

Stratabawd 
sedimentary 
Limestone 
Tabular 
Folded 
3000 x 2500 
Att i tude of east 

massive 
Inr* lstr ia l  Min. 

Faulted 
Metres STRIKEIDIP: O2OI4OE 

lih of southnard plunging syncline. 
TREYDIPLUNGE: 

WST ROCK 
w( IwAyT HOST ROCK: Sedimentary 

STRATIGRAPHIC AGE WIWP FORlUTIOY IWE0USIMETA)aRPHlCIOTHER 
Paleozoic-Nesozoic Harper Ranch Undefined fo rmt ion  

DATING METHOD: Fossil 
MATERIAL DATED: cmodmtsl fusi  I inids/corals 

LITHOLOGY: Limestone 
chert 
Sandstone 
conslamrate 
Argi l l i t e  
Quartz i te 

HOST ROCK COWKITS: Harper Ranch l imestom in  Ashcroft ny, sheet are Mississippian t o  
Permian in  age. 

GEOLOGICAL SETTIYG 
TECTWIC BELT: m tenon tam 

TERRANE: Harper Ranch 
PHYSI~BIC AREA: Thonpon Plateau 

INVENTORY 

ORE ZCUE: HARPER RANCH 

CATEGORY: Proven YEAR: 1989 
PUMITITY: 16OM)OOD 1- 
C 0 m Q ) I T Y  
Limestone 0000 Per cent 

CCUMENTS: Reserves are est imted t o  Last f o r  80 t o  100 years at  a current 
production rate of 16O.OW t- a . Grade not given. 

REFERENCE: J. wm,, per+ma\ c-ication, IC 
u LPWLE GEOLOGY 

An irregular. north trending mss of Permian-Mississippian 
linestone of-the Devonian t o  Triassic Harpr  Ranch Group, 3 
k i t a t r n  in  l n p t h  nd 
the north side of the T h m o n  Rlwr. 18 k l l a t r n  r** mst of  

t o  2.5 k i l o r t r e s  in.nidth, outcroFa on 

~mn~oops. TO the wt the t imesiau i s  &r te in  tv &tone nd 
conplmerate containing clasts of  n d a i t i c  t o  basalt ic volcanics of 

To the neat the I i r s t o n e  CmtaCtS 
a r g i l  i t e  and q w r t z i t e  of the Harper Ranch Group. The limestone 
mss appars t o  be situated alonp the crest of an a n t l c l i n  lv lp ing 
20 degrees south. Bedding on the east limb of the fo ld  s t r i f es  020 
degrmes and dip. 40 *rats east. C e t  u q \ i n p  i n  a p u r r y  on 
the south end of the apwit reveals the linestone i s  broken up i n to  
at  least tw s q w n e n  dipplng 50 t o  80 degrees southeast that are 
repeated bv a fau l t  on the w s t  m r s i n  of the 
exposes a h r  of basalt ic and l q r y h  r lc  z2'6.15 to  3.0 
metres wide s t r ik ing 090 d e g r m  d dlpprng 70 degrees north. 

r Triassfc Nicole Group. the U y  

The quarry 

The mass i s  Mde up of fin t o  ledim-grained, l i gh t  t o  dark 
MIYFILE MMSER: 
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grey limestaw with a w n t  white t o  grey chert as d l e s ,  
i rregular patches 
0.1 t o  0.6 metres T i c k .  The chert, is more frwent near the margins 
of the Ti'. A 60 t o  90 metre w i d e  central zone i s  re la t ive ly  
free of c e r t  

t o  50 per cent of the rock. 
p a y  veined with i ron carbonate (sideri te) md cut by x l t s  
containiw hydrous i ron oxides (limonite). 
grades y, t o  95 
c-ication, I!& 1. A chip snple  taken u r m s  a 91.4 metre th ick 
section of p r e r  l i a t m e  northeast of the quarry containd 55.04 
per cent CaO, 0.46 per cent Icpo 0.42 pr cent SiO2. 0.09 r cent 
AI203, 0.07 p r  cent FeM3 and A i l  sulphur (CAWMET Report K l ,  page 
184, Sulple 49). 

Lafargc Canada I n s .  began quarrying the s w t h  end of the Harper 
Ranch deposit in  1970 t o  s 
1988. 3.6 mi l l i on  tomes o 8 i m s t a w  have been gwrried. Remining 
reserves are estimated to  last  f o r  80 t o  100 years a t  a current 
production rate of approximtely 160,000 tomes a year (John umg, 
persoM1 c-icatim, 1989). 

t o  0.6 metres wide, and as discontiruws bands 

a r t 2  tnda t o  occur as fine, s i l t y  aggregates that 
The Limestaw in the rry i s  

In places the limestme 
r cent CaCm within the quarry (John Uonp, p e r s m l  

l y  an adjacent cemnnt plant. up t o  

EMPR HAP 65 (1989) 

ERR OF 1992-1; 1W2-b; 1994-1 
ERR GEM 1969-397.390; 1970-500; 1971-467; 1972-601; 19?3-549; 

EMPR MINERAL MARKET UPDATE July, 1991 
EMPR MINING 1975-1980 Vol.1, p. 46; 1981-1985, p. 65; 1986-1987, p. 

ElpR EWG INSP Anrum1 Report 1989 
ERR 1110 M I Y  FILE ("Report bv kC-, J.U. (1950). pp. 2-5; 

CANMET RPT 811. Part 5 ,  p. 184 
GSC HEM 249, p. 7 
WC P 82-lA, pp. 293-2997; 05-1A. pp. 349-358; 110-8, pp. 2.3 
GSC HAP M6A 
GSC OF 637; 980 

EMPR AR *1959-167-170. 1%-267; 196.9-321 

1974-384 

89; 1m. p. 89 

Report 9 G. Lmite) 

DATE CODED: 050724 
DATE REVISED: 890803 

CDDED BY: GSB 
REVISED BY: PSF 

PAGE: 2 
REPORT: RGENDIOO 

FIELD CHECK: N 
FIELD CHECK: N 

MINFILE W E R :  WZIWEOOl 



1 R I M  DATE: 05/24/95 HINFILE / pc PAGE: 1 
RUN TIME: 11:21:51 PRDDUCTION REWRT REPORT: RGENO200 

GEOLOGICAL SURVEY BRANCH - MINERAL RESOURCES DIVISION 
MINISTRY OF ENERGY, MINES AMI FETROCEUI RESOURCES 

I 
m Y I N F I L E  NUIBER: 092INE001 

I- 
I 
I 
I 
I 
I 

I I 
~p 
I 

Y TOTALS: 0921NEOOl ~1 - 
H i n d :  

Mflled: 

Limestone: 
Recovery: I 

I 
I 
I 

Production T m e s  

lW1 605.342 

- Year yiMd 

1wo 282,280 

1989 211,115 

1988 166,750 

1987 155.336 

1986 126,894 

1985 66.444 

1984 86,558 

1983 169.244 

1982 244,367 

1981 300.439 

1980 250,884 

1979 243,821 

1978 266,537 

19TI 267.586 

1976 255.766 

1975 259,934 

1974 188,540 

1973 203,270 

1972 157,176 

1971 141,469 

1970 73,151 

NAME: HARPER RAN CH 

Tome8 

605,342 

282.280 

211,115 

166.7'50 

155,336 

126,894 

66.= 

86,558 

169.244 

242,806 

300,439 

250,884 

243,821 

266.537 

267,586 

255.766 

259,934 

201.616 

205,347 

156.27'5 

141,531 

52,232 

W: HARPER RANCH 

4.724.903 t a m  
4,716,661 t a m  

4,724,903,618 k i  l o g r i  

C a m d i  t y  

Limestone 

1 imestone 

Limestone 

Limestone 

Limestone 

Limestone 

Limestone 

Limestone 

Limestone 

L i n r s t w  

L i m e s t m  

Limestone 

Limestone 

Limestone 

Limestone 

Limestone 

L i m e s t m  

Limestone 

Limestem 

Limestone 

Limestone 

Limestone 

5,200,314 tors 
5.1W.251 tw 

10.416.626.464 pand. 

STATUS: Producer 

Grms KiLwranS 
Recovered Recovered 

605,342,000 

282,280,000 

21 1,115,000 

166.750.000 

155,336,000 

126,894,000 

68,444,000 

86,558,000 

169,244,000 

244,367,000 

300,439,000 

250,884,000 

243,821,310 

266,537,000 

267,505,920 

255,766,210 

259,933,810 

188,540,190 

203,270,150 

157,176.09O 

141,469,100 

73,150,838 
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QUALIFICATIONS: Ecole Polytechnique, Montreal (1970) 

IngCnieur geologue, B. ScA,  B.A.  
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3.3.2 Development Criteria 

3.3.3 Implementation 
3.3.2.1 Face Height and StabiliQ 

3.3.3.1 Survey of Reference Point 
3.3.3.2 Improvement of the Main Ramp Access 
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Figure 1 
Figure2 Schematic Section of the Quarry Development / 
Figure3 Schematic GENBLOCR Model / 

Figurer 4 to 18 
Figure 19 to 25 

LocatianMapofthe Kamloopr cement plant and Quarries, 

BLOCKCAD Die.tribution and Mining Limit / 
BLASTCAD Distribution and Mining Limit , 

-OFTABLE8 

Table 1 BenchElevatioIu , 
Table 2 ARiningRemes , 
Table 3 
Table 4 

Mining Remmer (Upper Part) / 
Bench Average Chemical A d y d r  , 

I J S l ' O F ~ I C E S B d A e s )  

Appendix1 GENBLOCKStatieticalReprt-RochType~lto9 / 
Appendix2 ARiningDerign , 
Appendix 3 
Appendix 4 
Appendix 5 
Appendix 6 
Appendix7 F'inalQuarry Design .- 

GEN-BLQCRPLOT Map - Benclms 5 to 13 , 
Plan Limit for Each Bench , 
BLAST Chemistxy Report - Bencher 7 to 13 
BLAST-BLOCKPLQT Map - Benches 7 to 13 
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gAMLoopsPLANT 1 

3. MININGPLAN 

A long-term mining operation plan for the limestone quarry has been defined 
according to the following objectives: 

locate and define high-calcium reserves, accessible at any 
time; 

develop a mining operation plan according to the actual rate 
of limestone extraction and according t o  B.C. mining 
regulations; and 

produce a blast design map with their expected chemical 
content (BLASTCAD). 

The mining operations at the limestone quarry should be done in an east to 
west direction, confined inside the actual pit contour, limited at the north by 
the actual foot-wall and at the south by the main ramp. The current quarried 
face, which is defined by Bench 506, will extend to the west up the fault [refer 
to Volume 1, Figure 61, getting deeper over an 8-bench operation [see 
Figure 11. 

The quarried area will extend over a surface of about 62,000 m2 or 6.2 ha. 

A total of 6.0 million tonnes of quarriable limestone averaging up to 50% CaO 
are available within the present limestone quarry boundary. This represents 
a 23-year supply at the current extraction rate of 260,000 tonnes per year. 

In this report, the upper part of the quarry located at Level 538 (northern 
extension of the actual pit) has not been included in our calculations, but for 
the purpose of quarry design, a rough estimate has been made of the 
reserves, as well as a preliminary quarry development plan. 
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For mining purpo~s ,  6 msjor rock typa have been considered rock 
types 9,7,1,2, and 8. The limestone unite are: rock type 1 being high- 
calcium limestone; rock types 2 and 7 being siliceous limestones; rock 
type 9 is a massive chert horizon; and rock type 8 is a dyke material. The 
average chemical analysis of these unite can be found in Section 2.2 of 
Volume 1. 

The actual mining operation produces limestone material at the rate of 
260,000 tonnes per year. This tonnage mmes as the basis for the mining 
plan at the limestone quarry. Also, quarry planning is based on the total 
tonnage as defined fmm the mining position dated March 1993, being 
the last quarry survey update. 

Based on the geological interpretation model [ref. Vol. 1, Section 2.31, the 
future mining development plan has been confined inside the actual 
quarry, getting deeper and limited to the west by the fault and to the 
south by the ramp. The limestone will be quarried from elevation 518 m 
to 446 m, on an &bench operation of 10-meters-thick each. 

In the quarry area, the surface topographic profile dips steeply towards 
the south. At the northern end, the ground elevation is approximately 
576 m and decreases southward to elevation 475 m at the crusher site 
[ref. Dwg. 11422-1993-291. Therefore, in order to integrate the geological 
model with reserves estimation within the QMS (Quarry Management 
System) computer program, the whole quarry was divided into 13 
benches, 31 plana and 5 topographic files, over which only Benches 6 to 
13 will be quarried [see Figure 2, Table 1, Figure 3 and Appendix 1; and 
also Geological Section in Vol. 1, Annex 31. 
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SCHEMATIC SECTION OF THE 
QUARRY DEVELOPMENT 

Figure 2 
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SCHEMATIC GENBLOCK MODEL 

Figure 3 
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TABLE1 

The ramp has been established at 12 m wide and is located on the same 
side as the actual quarry ramp. For stability reasons, because of the 
rock formation dipping toward the south, all the ramps have been 
planned to be on the south side of the quarry at a slope of 8.5%. 

3.zLimeetone €&€=VtScTonnage&ch€%m&Y - 1  

The proposed mining plan is designed to quarry a total of 6.0 million 
tomes, with a limestone density of 2.64 Um3. The following Table 2 
shows the mining reserves from each bench (rounded to the closest 
thousand). 

TABLE2 
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The reserves chemical and tonnage analysis is made with the 
BLOCKCAD module of the QMS program, with a grid meeh of 6 m in (9) 
and 10 m in (x) .  Table 4 gives the average chemical analysis of the 
limestone for each bench. figurea 4 to 18 show the mining extant of 
each bench (#6 to t13). and the colors represent variations in the CaO 
content. 

The BLOCKPLOT map for Benches 5 to 13, which can be found in the 
pockets in Appendix 2, shows the chemical content of Si02 and CaO with 
therocktypeunit. 

In addition, a rough estimate has been made of the reserves at the upper 
part of the quarry, located at Level 538 [see Figure 21. In this area, a 
reserve of 880,000 tonne6 of material can be used as siliceous limestone. 
However, this materials would need to be drilled in order to define and 
estimate the quality of this siliceous limestone. At this stage, we can 
a~aume that moat of the material in the upper part has a composition 
equivalent to rock type 2 [see Table 2, Section 2.2.2 in Vol. 11. For the 
purpoee of this study, we have done a map showing the proposed future 
development of this area. 

The following Table 3 is the reserve estimate of this area. 
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TABLE4 
BENCaAVEaAGECHEWICALANALYSIS 

.---...__.......U.. ~====~~=~~~...I.IIU__-~..U.U. 

Figure: BENCH-444 Group: 0 Level: 444.c 13) 
A r u :  9604.33 l m g e :  245551.73 n o t .  nrea: 101.95 
s1m: 2.R15 A l a :  0.80!52 FEZO: 0.6741 
w: 52.6320 Moo: 0.9640 LOI: 42.1958 
sa: 0.0533 KZO: 0.1315 N U O :  0.0533 

1102: 0.0401 P205: 0.0420 NAEP: 0.1407 

i.im.....PI...~.....111l..*..-----~~=.~~==*==-~~~~==~.*-==~-- 

Figure: BENCH-456 Grwp: 0 Level: 456.C 12) 
Wee: 17058.73 TOmaOC: 432184.31 %lot. nrH: 103.07 
SIOZ: 3.2057 ALK): 0.8779 FEK): 0.7256 
w: 52.2610 MIX: 0.9366 LO1 : 41.9426 
s03: 0.0593 K2O: 0.1463 NAZO: 0.0579 

1102: 0.0439 P205: 0.0422 NAEP: 0.1546 

.. __U_Y/... 

Figure: BENCH-466 G r a p :  0 Level: 466.( 11) 
A r H :  28272.50 T-: 61yyw.a not.  arM: 106.09 
Elm: 4 . ~ 5 2  ALK): 0.7929 FEK): 0.7619 
wo: 51.6461 m: 0.9352 LOI: 41.5755 
503: 0.0544 K20: 0.1295 )(M: 0.0515 

Tim: 0.0438 p205: 0.0429 NAEP: 0.1380 

i.-UUUU.__I.~.PI.....~====U~-~~~~~=== - 
Figure: BENCH-476 Grolg: 0 Level: 476.( 10) 

Area: 395116.77 1-: 967353.44 not.  area: 106.90 
srm: 6.5079 ALZO: 0.8464 FEZO: 1.0243 

w: 50.1806 MGO: 0.9Ei9 101: 40.2402 
503: 0.0574 KZO: 0.1402 NA20: 0.0552 

1102: 0.0539 p a 5 :  0.U9 NAEP: 0.1506 
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Figure: BENCH-486 C r w p :  0 L-1: 486.( 9) 
Area: 50670.22 Torrug.:  1194601.88 %Tot. area: 108.110 
SI02: 7.93110 ALZO: 0 . m  FE20: 1 .om 
CM: 49.4306 MW: 0.9W LOI:  39.5723 
sa: 0.0565 K20: 0.1263 NAZO: 0.0542 

1102: 0.0567 P M :  0.0461 M a :  0.1387 

I.--*.~IIII..UI..=-........~.==~==~=P-*~--...~.-~P~-=- 

Figure: BENCH-4% G r w p :  0 L-1: 4%.( 8 )  
Area: 57244.10 T m g e :  1313534.38 %lot. area: 104.81 
SI@: 7.9146 ALZO: 0.6743 FE2O: 1.0371 
CM: 49.5759 MU: 0.9829 LO1 : 39.6179 
w: 0.0583 K20: 0.1050 NAZO: 0.0526 

1102: 0.0592 P M :  0.0462 NAEP: 0.1164 

Figure: BENCH-506 Grwp: 0 Level: 506.( 7) 
Area: 55128.05 lwnago: 951959.81 %lot. area: 90.21 
SI02: 6.8598 ALZO: 0.7331 FEZO: 1.00112 
w: 50.1711 mxr: 1 .a LO1 : 40.0762 
sm: 0.0631 m: 0.1221 NAZO: 0.0500 

T102: 0.0699 P M :  0.0453 NAEQ: 0.1327 

ilP..YIUPIISP.PU....--.u~~==s 

I==..i.M....i-~..I...~*.-----..===========~-~..*~~.~===~-~~~~ 

Figure: BENCH-516 Group: 0 Level: 516.C 6) 
Area: 28785.15 T m g e :  268099.44 n o t .  area: 43.03 
SIW: 4.4195 ALZO: 0.4960 FE20: 0.6201 
CM: 51.7666 MW: 1.2547 LOI: 4 1 . m  
sa: 0.0624 KZO: 0.0852 NA20: 0.0315 

1102: 0.0360 p205: 0.0426 NAEP: 0.0874 
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The BLASTCAD model has been defined according to the 
following parameters: 

1) Bench 516 has been added to Bench 506 because 
of the small thickness of the bench ( - a m  
maximum). 

2) AU other benches have been set according to the 
GENBLOCK model. 

3) The GENBLAST limit for each bench has been 
used according to the quarry design. These 
limita are listed in Appendix 3. 

4) The grid mesh used for BLASTCAD is 15 m in x 
and full face length in y . 

With the BLASTCAD module of the QMS program, a new 
estimation haa beem done in the model for each bench according to 
the above parameters. 

Figures 19 to 25 show the blast locations for each bench (Levels 7 to 
13) and the colors represent variations in the CaO content. 

In Appendix 5, the reserves chemical and tonnage analysis can be 
found for each blast of the bench. Also, the BLAST-BLOCKPLOT 
map for Benches 7 to 13 [in Appendix 61 shows the BLAST 
locations and chemical content for all elements within the bench. 

















In order to dewelop th io  &pat ar an economic source of high 
limestone for the Kamloopr plant, mved prerequisites had to be 
met. 

A mining method which conforme to the British 
Columbia 1991 H d t h .  Safety and Reclamation 
Codemuetbededoped. 

An-Ptable- plaumuotbedeveloped 
and implemented, which io compatible with the 
quamying method and m r e  topography. 

The4 final height oftheworking5Nce ofeach bench wi l l  be 
10 metem, exceptbmBench 506 which needa to be at 12 m, 
in order to have a barn b r  at Level 606 m. All benches 
should be mbed in conlormcmce to the B.C. Code. 

The principal rewmfm having a Go angle hanging and 
footwall ir related to the rtnwtural complexity of the 
deposit. Depending on the porition in the folds, the 
orientation and dip of the otatigraphical bedding of the 
limestone sequence' ir affected and very variable. For 
more details on the rtructud geology, refer to Volume 1, 
Section 2.3. A b ,  for the same reason and safety concern, 
all the rampa have been developed in the same side of the 
quarry. 

The rtandard practice of scaling the faees to remove loose 
debris following a blart, coupled with the ten 10-meter 
catchment berms, wi l l  further enhance the excavation's 
integrity for a safe operation. 



11 
I 
I 
I 
I 
I 
II) 
I 
I 
I 
I 
I 
I 
I 
I. 

gAlldu)(Rp8pLAIyT 34 

Listed below are the be& rtrpr I#lpirsd to bring the new mining 
plan into action while pravidiaq a mpply of limestone to Kamloops 
plant. 

In 1995, a &ea af con- pohta have been surveyed in 
the limeatom quarry (6 monuments listed 88 A93 to F93) 
and also a rerim of grid derencer, as shown in the 
photograph on the following pager and on the Mining 
Design Plan in Appmdix 2. These points and alignment 
grid lines b u l d  be pennnmnt and have their x ,  y, z 
coordinatam marked on them for future use. With these 
surveyed control priatr, the quarry aperator or another 
perwm in dmrga, must at dl thnra control the elevation of 
the bench floor. A h ,  m updata of the mining face should 
be done on a mgalar badr in d e r  to control the mining 
davelopmemt and raw mix d d g n  within the BLASTCAD 
model. 

Beginning in the of lSB4. the eastern main haul 
ramp &odd k exteded and widened to the south and 
sdety berum rhould be Qorrmtr(LctBd alongside; this should 
provide sutticient room in order to haul material from the 
2-bench operatian on the mne eide of the quarry [see map 
mining de-]. In the dedopment of the quarry, all 
rampa have been d d g d  to a 12-mebr width in order to  
provide sufedent room and d b t y  for hauling. 







I 

la ---*- 
In Appendha 6 and 6, pknr endchemhtryreporb show 
the details and 1 0 c a t i 0 ~  of each b h t .  Thin information, 
provided by the BLASTCAD module, can be used as a 
guideline and a tool for the development of the benches. 

In order to correlate and validate thin information during 
each stage of the development, the quarry operator will 
need to survey the location of each b t  in the bench and 
associate the data from the blplrt hole sample with the 
BLAST-BLOCKPLOT map. Thin rerult w i l l  validate the 
chemistry of the blast. By wing thin method, the quarry 
operator is able to plan and predict in advance the 
composition of the blend required. 

The BLASTCAD program can be d y  inrtelled at the 
plant and could be a p o w d  tool to control and validate 
the mining plan. Training and procedures can be 
supplied to the quarry operator in order to perform in the 
proper manner. 
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4. WATEaMANAGElbfEmr 

At this stage of the operation, it weme that any apeci6c drainege control is 
necessary. If any rainwater runoff occurs, or an accumulation of watar in a 
series of concentric basins on a bench floor, this situation can be avoided by 
maintaining the surface of each bench level with a slight outward slope 
driven to the ramp exit. 

Therefore, once Bench 486 starta to be in production, it will be necessary to 
prevent any accumulation of water in the pit. At thir stage, and only .if water 
accumulation occurs, a sump pump could be namuary to collect all water 
runoff from the above surface. The type and dle of the pump has to be 
determined aa the situation develops. If a sump pump ia proven essential, it 
will be imperative to build a settling pond, located ae recommemded on the 
map in Appendix 7, Final Quarry Design, in ordem to collect all the water 
runoff from the quarry. The settling pond mwt have a capacity for a 
maximum peak of 10 cm of rainfall over a 24-hour period. 
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5. CONCLUSION AND RECOMMENDATION 

The proven limestone reserves outlined in this report constitute an amount 
adequate for 23 years of production, assuming consumption of 260,000 tonnes 
per year of limestone. The raw mix design can be discussed and examined 
in further detail in a supplementary report. Modification to the raw mix 
design or production increment could sect the life of the quarry. 

In order to increase our proven reserve to se- a minimum of 50 years, we 
should consider the following options: 

During the upcoming mine planning stage, analyses of the 
raw mix design, notably looking at  the possibility of using the 
overburden or silt material as a complement to the siliceous 
limestone. 

Research the possibility of securing an additional limestone 
reserve in the eastern and northern extension of the actual 
pit. 

In either case, additional diamond drill or test holes w i l l  be needed to define 
the chemistry of the material. To define chemistry in the eastern end of the 
east pit will require 200 m to 300 m of drilling; and the northern area, defined 
by the northwestern foot-wall of the actual pit, would require a minimum of 
100 m drilling to define possible "geologically inferred" reserves. 

More specific considerations on drainage, topsoil and overburden will be 
discussed in more detail in Volume 3 (Reclamation Plan). 
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GENBLK STATISTICAL REPORT 
gAMLoop8 QUARay BC. 1BM 

ROCKTYPE1 

Zit1.r UUlLW?* OW=- BC. 199s 

Limits of benab ....... minimum: 446.00 maximum: 576.00 
Height o f  bmnah-1 10.00 

Limit. of lines I ..... mini-: 3200.00 m.limy.* 3480.00 
Width oi blocks 8 5.00 

Limit. of colwns x ... Minimumt 1600.00 Il.ximum, zaoo.00 
L-ngtb of blockas 10.00 

Top tOpogr.phio limit i. u... 
COmQUtO top0 grid. 

l u m b m r  of ortosnal enrdop.r 

1 
2.6400 

1 
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IO P l a n .  NU. 

4 ? W I 4  

Pirat  pa in t  : 
Iwand paint: 
T h i r d  paint  I 

15 Ptli.815 

First paint  : 
s a w n d  paint: 
T h i r d  pe int  i 

16 PS.816 

? i r a t  pa in t  : 
Saaond paint: 
T h i r d  paint  : 

ao PLAM~O 

First  pa in t  : 
saaand pointt  
T h i r d  paint  : 

31 P-831 

Pirmt paint  : 
saaond paint:  
T h i r d  paint  : 

10 P1UI.10 

?irat point  : 
maaond paint: 
T h i r d  paint  : 

17 P-817 

P ira t  point  : 
8aeand paint:  
T h i r d  paint  : 

X 

i 9 1 4 . n  
ao98.37 
1090.37 

1098.37 
2133.56 
1133.56 

a i ~ s . 5 6  
1100.00 
aaoo.oo 

aaoi .00 

a i 9 9 . s o  
1199.50 

1028.93 
aaoo.00 
1030.09 

aos7.74 
1941.38 
1851.74 

1743.63 
1011.80 
aoia.43 

Y 

3437.15 
3396.84 
3396.04 

3396.84 
3368.84 
3368.34 

3368.84 
3 3 6 s . n  
3365.13 

3365.13 
3 m . 1 1  
3235.11, 

3304.04 
3a61.711 
3298.45 

3138.10 
3499 .m 
3459.81 

3339.56 
3337.86 

3437.86 

X 

498.86 
498.86 
400.00 

498.86 
498.86 
400.00 

498.86 
498.36 
400.00 

498.36 
498.86 
400.00 

498.86 
49S.#6 
400.00 

498.86 
498.86 
311.33 

498.86 
498.36 
224.11 

Ani-uth 

12.35 

38.51 

3.11 

-89.34 

191.94 

66.40 

0.36 

Dip 

90.00 

90.00 

90.00 

90.00 

87.00 

61.93 

70.00 
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no Q1.n. 

8 

9 

10 

11 

ia 

13 

14 

F1r.t point : 
1-oond pointi 
Third point 2 

19 *tu819 

Qirmt point : 
Iooond points 
Third point : 

10 PtuI10 

?irst point : 
Iooond points 
Third point : 

6 PLll86 

First point : 
Soaond point: 
Third point I 

7 r-87 

?iF.t point : 
Soeon6 point: 
Third point : 

8 ?tu88 

pirmt point I 

Soooad pointi 
Third point : 

10 ?tu810 

?irmt point I 

Sooond point, 
Third point : 

; 

aoai.80 
aoai.80 
aoai.80 

i73s.a 
aoio.oa 
aoio.64 

aos7.74 
1943.36 
18S1.74 

aoio.si 
1093. aa 
a097.00 

ao93.c.a 
ao93.8a 
zo93.aa 

aooa.98 
aog3.8a 

a097.00 

aos7.74 
1943.38 
18S1.74 

‘I 

33S7.80 
3341.86 
3341.8s 

3343.63 
3341.93 
3441.93 

3a38.10 
3499.88 
34S9.81 

3346.ao 
3340.81 
3346.04 

3340.81 
3344.17 
3344.17 

3349.76 
3344.27 
3349.50 

3a38.10 
3499.81 
34S9.81 

498.86 
498.86 
400.00 

498.86 
498.66 
aa4.11 

498.86 
498.86 
311.33 

498.86 
498.8b 
443.99 

498.86 
498.66 
400.00 

498.8b 
498.86 

443.99 

498.86 
498.86 
311.33 

-90.00 

0.3s 

66.40 

3.70 

-90.00 

3.70 

66.40 

D i p  

90.00 

70.00 

61.93 

84.3s 

90.00 

84.38 

61.93 
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Th* roch typo I 3 ha.. 1 bottom tilo. 

Tho roeb typo I 9 ha.. 1 top fila. 
Tho rOCh typa I 9 horo 1 hottoi tilo. 

Tho roch typ. I 7 haw. 1 top fih. 
Tho rOCh typo I 7 haw. 1 bottom film. 

Tho roch typo I 1 hare 1 top fila. 
Tho roch typo I 1 horo 1 bottom r i l o .  

Tho roch typo I 2 how. 1 top til.. 

Toso amtimotod at 3360 grid point. 
3031 grid points amtimotad by Call arerag0 

319 grid points ostimatod hy 1.D with: 
a m u i m r u  oi 5 o1o...t control. 
in o mooroh sono oi si.. - 26.46 

Top0 .stim.tod at 3360 grid point. 
173 grid points o.tiiotod by a011 .rorogo 

~ u i n u  of 5 clo..st control. 
in soarch sono or mi;. - 134.53 

1155 grid points ..timatad by IaD vithi 

Top0 ..timarod at 3360 grid point. 
110 grid point. amtimotod by 0.11 ormrogm 

m u i m u r  or 5 closost controls 
in a soaroh sono of miso - 126.57 

1108 grid point. o.tlmatod by IaD viths 

Topo .stimatod at 3360 grid points 
2095 grid points mmtimotod by am11 0vor.g. 

m u i m u m  or 5 ci~.osc control. 
613 grid point. .mtimot.d by 110 vitht 

in a soarch .on* of mi=@ - 38.71 

Topo ..timatod at 3360 grid point. 
1000 grid point. 0.timat.d by cell .-.rag. 

786 grid point. .mtim.t.d by :ID with: 
0 moxim~m of 5 clom..t oontrols 
in o search son. af m i . .  - 53.10 
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ILOCX 
.---_----------____----. 
566.00) 0 
556.00) 0 
546.00) 0 
536.00) 0 

516.00) 36 
516.00) 139 
506.00) 413 

ZOIWr&O. 
.-------__------- 

0.00 

0.00 

0.00 
0.00 

11139.05 
84634. 83 
a47954.90 

506.00 - 496.00) 46a 516898.91 
496.00 - 486.00) 459 sa7391.3a 
416.00 - 476.00) 468 549018.46 
476.00 - 466.00) 439 579537.86 
466.00 - 456.00) 512 605963.61 
456.00 - 446.00) sa4 6ao795.78 

576.00 - 446.00) 3501 3743331.72 

.-------------------------------------------------- 

I 
I 
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RoCKlYPE2,3,4 

L i m i t .  of banab ....... ninimw: 446.00 I l u i m w ,  S76.00 

Itmight of bsnahs: 10.00 

L i m i t s  of lima8 1 ..... Ilinimu.1 3ao0.00 IlmXi.U.8 3480.00 
Width of block. : 5.00 . 
L i m i t s  of column. I ... ninimw: 1600.00 n u i n u z  aaoo.oo 
Langth of blocks: 10.00 

Pirmt bancb nu8b.r: 1 
Dansiti  (matria tons):  1.6400 

Top topographia l i m i t  is us.. 
Cornput. topa grid. 

mumbar of ut.rn.1 .nr.lopar 3 
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The external uwelope li 1 heve 4 plene.. 

10 P l e n e  I". 

31 ?LNW3l 

?irmt point : 
8econd point, 
Third point : 

?ir.t point * 
I-cond point8 
Third point : 

?irmt point t 

Second point: 
Third point : 

10 ?lMtlO 

?ir8t point t 

Iecond point, 
Third point : 

X 

ao18.93 
1200.00 

1030.09 

aaoo.00 
1100.00 
1100.00 

1aoo.00 
ao70.00 
1070.00 

aos7.74 
1943.38 
1151.74 

T 

3304.04 
32b4.71 
3198.45 

3365.13 
3139.  11 
3m.11 

3130.11 
3134.90 
3234.90 

3138.10 
3499.85 
3459.81 

I AZi8Uth 

498.16 
498.8b 
400.00 

491.16 
498.06 
400.00 

498.1b 
498.86 
400.00 

49a.86 
498.8b 
311.33 

~92.94 

90.00 

-0.09 

bb.40 

Dip 

87.00 

90.00 

90.00 

61.93 
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17 P W . b l 7  

?irmt point : 
Iocond point: 
Third Point : 

11 PLAub11 

?irmt point : 
Iwond point: 
Third paint : 

?irst point : 
Smpnd point: 
Third point : 

16 PLubI6 

?irst point : 
Smaond point, 
Third point : 

a7 ~ w f a 7  

lirst point : 
Sooond points 
Third point : 

rirmt point : 
Soaood pminti 
Third point : 

X 

1743.63 
aoii.80 
1oia.a 

2055.36 
1941.16 
i w 9 . 5 a  

ao70.00 
1960.00 
1960.00 

1960.00 
1860.00 
1860.00 

1860.00 
1775.00 
1775.00 

1775.00 
1700.00 
1700.00 

1 

3339.56 
3337.86 
3437.86 

m a . 1 5  
3499.55 
3b59.5a 

3134.90 
3 a 6 s . i ~  
3165.19 

3265.13 
3191.88 
3291.88 

3191.88 
3330.74 
3330.74 

3330.74 
3361.40 
3361.40 

a nxiiuth 

498.86 
490.86 
aa4.11 

498.86 
498.86 
311.34 

498.86 
498.86 
400.00 

498.86 
498.86 
400.00 

498.86 
498.86 

400.00 

498.86 
498.86 
400.00 

0 .36  

66.40 

15.37 

15.51 

a4.01 

12.13 

Dip 

70.00 

61.93 

90.00 

90.00 

90.00 

90.00 



'I 

I 
I 
I 
I 
I 
I 
I 
II) 
I 
I 
I 
I 
I 
I 
I 

I 

le 

I. 

GENBLKSTA"ISTICALREp0RT 
EAMLQOPS QUARRY BC. lBB3 

1 PLuIl 

First point : 
0oeond point: 
Third point : 

1 PLUIl 

rirst point : 
0.eond point: 
Third point : 

3 PIuI3 

Firmt point : 
aocond point: 
Third point : 

4 PLuI4 
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8ocond point: 
Third point 2 

11 PLuIll 

First point t 

0eeond point: 
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rirmt point : 
8ocond point: 
Third point : 

a3 P L U I ~ ~  

First point : 
S.eond point: 
Third point : 

X 
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1776.19 
1776.19 

1776.19 
1889.60 
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a098.37 
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aoss.36 
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1941.16 

1814.19 
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11 

34S9.48 
3476.63 
3476.63 

3476.63 
3448.66 
3440.66 
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3437.15 
3437.15 
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3449.14 

3167.32 
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400.00 

498.86 
498.86 
400.00 

498.86 

498.06 
400.00 

498.86 
498.86 
400.00 

498.86 
498.06 
311.34 

490.86 
498.86 
181.71 

490.86 
490.06 
400.00 

-7.74 

13.05 

21.01 

11.3s 

66:40 

6.10 

-90.00 

90.00 

90.00 

90.00 

90.00 

61.93 

72.SO 
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rir8t point I 

Sooond point: 
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lir8t point : 
8oeOnd point: 
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18 PLN.118 

rirmt point : 
ImCOnd point: 
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rirmt point I 

Smeond point: 
Third point 2 

30 PLU.130 

rirst point : 
8oeond pointt 
Third point : 

X 

1814.19 
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1018.93 

1055.36 
1941.16 
1849.51  

1735.16 
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1775.00 
1700.00 
1700.00 

1700.00 
1650.00 
16SO.00 

1650.00 
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3346.16 
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3459.48 
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498.86 
498.86 
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498.86 
498.86 
311.34 

498.86 
498.86 
aa4.11 
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498.86 
400.00 

498.86 
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400.00 
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0 .35  
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-90 .00  

Dip 
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?ha roch typa I 3  bar. 1 bottom fila. 

Th. roch type I 9  ha-. 1 top fila. 
Tha roch trip. I 9 hare 1 bottom fila. 

?ha rnch type I 7 harm 1 top flla. 
?ha roch typ- I 7 h w a  1 bottom fila. 

?ha roch typm # 1 hwa 1 tap fila. 
Th. roch typa I 1 hare 1 bottom fila. 

?ha roch typa I 2 hare 1 top file. 

Topo amtimatad mt 3360 grid point. 
3031 grid point. ..timatad br call ararag. 

. ..ximum Of 5 o1o...t control. 
in a search =on. of s i a .  . 26.46 

319 grld point. .stimat.d by ISD mithi 

Topo astimatad at 3360 grid point. 
1000 grid pairst. amtimatad by call .r.rag. 
786 grid points **timatad by ISD mithi . ..ximum Of 5 clos..t control. 

1s a ..arch .on. of .is. - 53.10 
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lenah # 1 [ 576.00 - 566.00) 0 0.00 

lanch # '2 ( 566.00 - SS6.00) 0 0.00 

B.nch # 3 ( 556.00 - 546.00) 0 0.00 

lench I 4 ( 546.00 - 536.00) 0 0.00 

leneh I 5  I 536.00 - 526.00) 0 0.00 

B.nch # 6 [ 516.00 - 516.00) 0 0.00 

lock Typo# 3 
Rook Typ.# 9 
lock Typal 7 
lock Type# 1 

lenoh I 7 I 516.00 

lock Type# 3 
lock Type# 9 
lock Type# 7 
Rock Tme# 1 

lench # 9 ( 496.00 
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Iock Typo# 3 
Rock Type# 9 
lock Typo# 7 
lock Typd 1 

Bonch #ll ( 476.00 

Rock Typo11 3 
Reek Typo# 9 
lock 7 
lock Typo# 1 

Banoh t i a  ( 466.00 
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lock Typo# 9 
mock q p o a  7 

lock ?no# 1 

mnch # 8 ( S06.00 - 
lock Typo# 9 

lock Typo# 7 
lock Imp.# 1 

1.nch # 9 ( 496.00 - 

566.00) 

5S6.00) 

546.00) 

536.00) 

526.00) 

516.00) 

506.00) 

496.00) 

486.00) 

0 

0 

0 

0 

0 

341 

0.00 

0.00 

0.00 

0.00 

0.00 

ii9a8.23 

1879.25 ---------______ 
13807.48 

I 
' 0  I 
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I 
I 
I 
I 
I 
I. 
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I 
I 
I 
I 

lock Tm.p.1 9 
lock Typ.1 7 
lock Tmd 1 

I-nch 110 ( 486.00 - 
lock Tmp.1 7 
Kock ?ma# 1 

moch 111 1 476.00 - 

476.00) 

466.00) 

4S6.00) 

446.00) 

107140.94 
307690.26 -_______---____ 
414839.70 
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GENBLKWI'A"ISTICALREP0RT 
gAMLOoP8 QUARRY BC. 1998 

Ueneh I 1 ( S76.00 - S66.00) 0 0.00 

h n c h  # 2 ( S66.00 - SS6.00) 0 0.00 

Bench I 3  ( SS6.00 - 546.00) 0 0.00 

Ionch I 4  ( S46.00 - S36.00) 0 0.00 

Rock TIP.# 3 19 5874.94 
Rook Type# 1 37 6777.01 
Rock Type# 2 66 134b6.31 ---------- -__-_---------- 
Uonah I S ( S36.00 - S16.00) i a a  a6 i i8 .36  

look Type# 3 19 11108.70 
lock Type# 7 13  1320.39 
Rock Tmol 1 19s  i a 7 m . s o  
lock Typo# 1 aoi 178991.1s ---------- -_-_________-__ 
1.nch I 6 ( S16.00 - 116.00) sa8 311793.73 

lock Type# 3 10 i 4 ~ 6 a . 8 8  
look T y p o #  9 a ai7.14 
Rock Typo# 7 62 4 ~ 1 s a . 7 7  
Rock Type# 1 4so 4 ~ 8 ~ 3 1 . a 3  
Rock TIP.# 2 268 309s9a.07 

Ioncb I 7  I S16.00 - SO6.00) aoa a m s 6 . 0 9  

---------- ------_________ 

lock Type# 3 ao lSS71.69 
Rock TmeI 9 14 10364.59 
Rock T y p o #  7 71  60939.46 
Rock Type# 1 441 S13796.SS 
Uock Type# 1 307 363969.99 ---------- --_-____-_----- 
mmch # 8 ( S06.00 - 496.00) os3 974641.29 
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GENBLESTA"ICALREP0RT 
gAMu)<Ip8QUAaayBC. lssS 

Rock ma# 3 18 13143.89 
Rock m e 1  9 11 6133.1s 
Rock ? m e 1  7 41 44111.91 
Rock ? m e 1  1 391 471710.11 
Rook ? m e 1  1 3bl 409514 .ss ---------- --------------_ 
l-nch # 9 ( 496.00 - 486.00) 811 946980.68 

Rock m.. 3 11 11033.61 
Rock md 9 4 11S1.63 
Rock ? m e 1  1 23 18639.58 
Rock TIP-1 1 344 416483.63 
lock T m d  1 364 4S0111.48 -_---_____ ----___________ 
hnch  110 ( 486.00 - 476.00) 110 899111.99 

Rack TIP.# 3 ' 1 4  1119S.94 
lock m.1 9 1 13.10 
Rock m e 1  1 11 8330.46 
lock m e 1  1 a97 3esoa9.aa 
Rock m m 1  1 301 414880.41 ---------- ---________---- 
Banoh 111 ( 416.00 - 466.00) 106 8srsoe.a~ 

lock Trp.1 3 14 10417.81 
Rock Typ.1 7 S 4114.33 
Rock T m d  1 111 311139.11 
lock ? m e 1  1 408 498633.98 ---------_ ___----________ 
B-nch Ill ( 466.00 - 416.00) 691 840311.30 

lock ? m e 1  3 13 9619.16 
lock Tm-1 7 1 1811.60 
Rook Tm.1 1 103 a48ai6.50 
Rock Type# 1 411 S11379.11 ---------- ___---_________ 
Bench 113 ( 4S6.00 - 446.00) 640 iezoi6.n 
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GENBLXSTA"ICALREP0RT 
gMdLoopB QUAaay BC. 1998 

ROCK TYPE 5 

T i t l . 8  KAULOOPm OUURY 1C. 1993 

L i m i t .  of banoh ....... nin inu:  446.00 lmximU.t 576.00 
IIdsht o f  boaoh.* 10.00 

L i m i t .  of  1in.m Y ..... ninimm: 3100.00 n.=i.U.i 3480.00 
Width o f  blook. : 5.00 

L i m i t .  o i  oolluos I ... Ilinimlu: 1600.00 nuimum: 2200.00 
Lonqth of b1osk.r 10.00 

1 
2.6400 
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GENBLKSTA~CAJ.,REPOR" 
gAlldLOoP8 QUARRY BC. lss9 

l o  Plan. lam. 

4 ?lr..#4 

.ir.t point * 

..oond point: 
Third point : 

10 PLAa110 

.ir.t point I 
8.aond pointz 
Third point I 

21 rLUe2s 

.ir.t point I 

I-oond pointi 
Third point t 

11 PLAIlll 

.ir.t point I 

Ieoond point: 
Third point I 

I 

1914.a7 
2098.37 
2098.37 

a017 .74 
1943.38 
18S1.74 

ao70.00 
1960.00 
1960.00 

aoss.36 
1941.16 
1849.1a 

'1 

3437.11 
3396.84 
3396.84 

3238.10 

3499.81 
3459.01 

3234.90 

3261.13 
3~1.13 

3a38.15 

3419.11 
3499.55 

I A a i 8 u t h  

49a.86 
498.86 
400.00 

491.86 
498.86 
311.33 

498.86 
498.86 
400.00 

498.86 
498.86 
311.34 

ia.31 

66.40 

11.37 

66.40 

Dip 

90.00 

61.93 

90.00 

61.93 



Tho raeh typo # 8 h0.0 1 tap p1.n.o. 

a0 ~1.n. a u o  

1 11 P L U I 1 1  

First paint : 
8.aand painti 
Third paint : 

Th. raeh typo 8 horo 1 

1 10 ? L U # l O  

?il.t p0int I 

Sooand paint: 
Third paint : 

X Y I Azimuth Dip 

2015.36 3138.15 498.86 66.40 
1941.16 3499.55 491.86 

1849.52 3459.51 311.34 

bottom plmo.. 

X 

2 0 w . m  
1943.38 
1851.74 

T I Aximuth 

sa38.io 498.8. 66.40 

3499.85 498.86 
3459.81 311.33 

61.93 

Dip 

61.93 

Tapa ootimstod at 3360 grid paints 
3031 grid paint. .mtimstod br eo11 arorog. 

muimum or 5 c10.o.t control. 
in ooorch sono o f  si;. - 16.46 

329 grid paint. omtimotod br 18D with! 

I 
I. 
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.. . 

.LOCI T011AOI .--______---_--_-_______________________--. 
S76.00 - 566.00) 0 

S66.00 - S56.00) 0 

5S6.00 - 546.00) 0 

S46.00 - SS6.00) 0 

S36.00 - 516.00) 0 

516.00 - Sl6.00) 9 

516.00 - SO6.00) ao 
amah 1 6 
Banah # 7 
lonah I O  ( SO6.00 - 49S.00) 4 1  4149.61 
Banch I 9 ( 496.00 - 486.00) 46 4652.56 
Bmah I10 I 486.00 - 476.00) 46 46Sb.SO 
1.neh 111 1 476.00 - 466.00) 4s 463a.50 
Boneh I11 1 466.00 - 456.00) 46 46SS.07 
B.noh 11s I 4S6.00 - 446.00) 45 46i7.aa 

.-------_ 
0.00 
0.00 

0.00 

0.00 

0.00 

111.39 

167s .01 

I 
I. 



I e 
I 
I 
I 
I 
I 
I 
I 
le 
I 
I 
I 
I 
I 
I 

ROCK TYPE 6 

Titlmz M L O O D 8  OUAR11 IC. 1993 

Linltm of bmnoh ....... minimum: 446.00 mui.u.: 576.00 

8mlsht of bmnchs: 10.00 

LiLlt. Of 1in.m I ..... mini.U.1 saoo.00 * U i . V I I  3480.00 

width of blook8 t 5.00 

LiLitS Of OOluls. x ... IIini.U.1 1600.00 I l u i . U . 1  2200.00 
Lmegth of blocks: 10.00 

1 
2.6400 

1 
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. . . . . . . . . . . . . . . . . . 

Thm mxtmrnml anvmlopm # 1 harm 4 Planam. 

uo Plan. I". 

8 PLAuI8 

?imt point  z 

Iaoond pointr 
Third point  i 

7 PLUI7 

F i r s t  po in t  : 
Imoond point:  
Third point t 

6 ? W I 6  

F i r s t  POiDt : 
amoond pointi  
Third point  t 

10 P L U I l O  

?irmt point  i 

amaond pointt  
Third point  I 

X 

1008.9S 
1093.81 
1097.00 

1093.81 
1093.81 
2093.82 

1010.51 
1093.81 
1097.00 

lOS7.74 
1943.30 
1851.74 

T 

3349.76 
3344.17 
3349.so 

3340.81 
3344.17 
3344.1.l 

3346.10 
3340.81 
3346.04 

3138.10 
3499.8s 
34S9.81 

498.86 3.70 84.3s 
498.86 
443.99 

498.86 -90.00 90.00 
498.86 
400.00 

498. 86 3.70 84.3s 
498.86 
443.99 

498.86 66.40 b1.93 
498.86 
311.33 
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GENBLKSTA"ISTICALRep0ILT 
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Tbm rooh trp. I 1 bow 1 top Plan... 

I O  P1.D. I- X T ; ..i."th Dip 

1 8 Pt.ll8 

l1r.t point t 2008.95 3349.76 491.86 3.70 84.35 
8ocond point: zo93.8a 3344.17 498.86 
Third point t ao97.00 3349.50 443.99 

The roab typo # 8 haw. 1 bottom plana. 

IO P1.11. I". x 7 I Azimuth Dip 

1 6 P L I l I 6  

lirmt point I 1010.51 3346.20 498.86 3.70 81.3s 
Soaond point$ ~093.81 3340.11 491.16 
Thitd point I a097.00 3346.04 443.99 
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IuaaLooPsQUAaEPBC. 1993 

?eta1 for oaoh banohr .LOCK Z-0. .............................................................. 
moa& I 1 ( Wb.00 - Sbb.00) 0 0.00 
8.nah I 1  ( 566.00 - 556.00) 0 0.00 
manoh I 3 ( 556.00 - 546.00) 0 0.00 
Banah I 4  ( 546.00 - 536.00) 0 0.00 
8onoh I 5  ( 536.00 - 516.00) 0 0.00 
Bench I b ( 516.00 - 516.00) 0 0.00 
Ionoh I 7  ( 516.00 - 506.00) b 668.43 
Bonch I B ( 506.00 - 496.00) 8 1316.36 
8onch I 9  ( 49b.00 - 486.00) 9 1973.41 
Ianch I10 ( 486.00 - 416.00) 7 b700.94 
Ian& I11 ( 416.00 - 466.00) 8 8660.01 
8mch I11 ( 466.00 - 45b.00) 11 10719.16 
8.nch I13 ( 4S6.00 - 446.00) 10 10318.16 -__--___________________________________---------------------- 
roto1 ( 576.00 - 446.00) 59 ~1416.5~ 
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ROCK TYPE 7 
riti.1 m L w r m  QOUIT IC. 1993 

Limit. of b.noh ....... Ilinimurr 446.00 I l a a i m U . :  S76.00 

s.Iaht of bench.: 10.00 

Limit. of 1 i o . m  7 ..... Iliahru: saoo.oo nuimum: 3480.00 
width of block. : s.00 

Limits of coilun~ I ... ninimur: 1600.00 Iluinum: 2200.00 
Langth of block.: 10.00 

1 

2.6400 

1 
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I 

UO v1.n. uu. 

I 2 

I 3 

4 I 

19 rLAII19 

? h o t  point  I 

8.oond points 
Third po int  : 

1 PLUI5 

?ir.t po int  t 

8).cond point:  
Third point  : 

17 PLU117 

.ir.t P O i l l t  * 
Smcond point:  
Third point  : 

10 PLU110 

r1r.t point  : 
Ilaoond point:  
Third po int  : 

X 

1735.26 
aoio.oa 
1010.64 

2011.00 

2021. eo 
i o a i . 8 0  

1743.63 
2011.80 
2012.43 

2017.74 
1943.38 
1851.74 

Y 

3343.63 
3341.93 
3441.93 

3337.00 
3341.86 
3341.86 

3339.16 
3337.86 
3437.86 

3238.10 
3499.85 
3459.81 

498.86 0 . 3 1  70.00 
498.86 
124.11 

498.86 -90.00 90.00 
498.86 
400.00 

498.86 0 .36  70.00 
498.86 
124.11 

498.86 66.40 61.93 
498.86 
311.33 
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I 

1 19 ?lAU119 

l i r m t  point : 
8mooad polntr 
Third point 8 

1 17 ?&All117 

r1r.t po1-t I 

Smaond point: 
Third point I 

X '1 

i m . a 6  3 3 4 3 . 6 3  

aoio.oz 3341.93 
a o i o . 6 4  3441.93 

bottom p l . ~ . . .  

X T 

1743. b3 3339.5.  

aoii.ao 3337.86  

aoia.43 3437.a6 

Top0 mstimmtad m t  3SbO grid points 
3031 grid point. m.ti.mt.d by call armreg. 

319 grid point. m.timmt.d by ISD w l t h t  

I Azimuth 

498.06  0.35 
49b.86 

az4.11 

I Azimuth 

49b.8. 0 . 3 6  

498.86  

aa4.11 

Dip 

70.00 

Dip 

70.00 
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GENBLKSTATISTICAI.,REPORT 
gAMLOoP8 QUAaay BC. 1995 

Total for ..oh banobi .LOCK Tonnan 

Ianoh I 1  ( 576.00 - 566.00) 0 0.00 
.an& I 2  ( 566.00 - 556.00) 0 0.00 
Banah I 3  ( 516.00 - 546.00) 0 0.00 
manah # 4 ( 546.00 - 136.00) 0 0.00 

5 ( 836.00 - sa6.00) 0 0.00 
B m a h  # 6 ( 516.00 - 516.00) 0 0.00 
lmeh I 7  ( 516.00 - 506.00) 0 0.00 
manah # a  ( 106.00 - 496.00) a 516.01 
menoh # 9 ( 496.00 - 406.00) 3 1067.05 

lanoh #11 ( 476.00 - 466.00) 0 0.00 
Banch #ia ( 466.00 - 456.00) 5 3439.05 
Banoh 113 ( 456.00 - 446.00) 6 5815.73 

.............................................................. 

Banoh #10 ( 406.00 - 476.00) 4 aai6.31 

________________________________________---------------------- 
TOt.1 ( 576.00 - 446.00) 10 13OW .15 



I 

I 
I 
I 
I 
I 
II 

m 
I 
I 
I 
I 
I 
I 
I 

I 

~I 

I. 

GENBLKSTATISTICALREPOR" 
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ROCK TYPE 8 

Limits of bsnah ....... Minimum: 
weight of benahm1 

Limits of 1in.m Y ..... Minimum* 
Uidth of bloaks I 

Limits of aolrun. X ... Minimumt 
Length o f  bloakm1 

Pirmt benoh o d o r *  
Densit, (metria ton.)r 

Top topogrepbio limit io use. 
Computm topa grid. 

number of eitera.1 eardopos 

446.00 I l u i m l U :  576.00 
10.00 

3200.00 IlUi.W* 3180.00 

s.00 

1soo. 00 I l u i m Y I z  2200.00 
10.00 

1 
a .  MOO 

I 
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I O  P1.n. I”. 

19 l L U I l 9  

?irmt pa int  I 

amaand paint: 
Third paint  i 

11 P L U t l l  

?irmt pa int  I 

8maond paint: 
Third pa int  I 

17 PLUI17 

? i r p t  paint  : 
Smaond points 
Third paint  : 

28 P L U # 2 8  

?irst pa int  : 
8.aand point‘  
Third paint  : 

X 

1735.26 
aoio.oa 
1010.64 

2055.36 
1941.16 
1849.51 

1143.63 
2011.80 
2012.43 

177S.00 
1700.00 
1700.00 

T 

3343.63 
3341.93 
3441.93 

3230.15 
3199.55 
3459.5a 

3339.Sb 
3337.86 
3437.86 

3330.74 
3361.40 
3361.40 

X Animuth 

498.86 

498.86 
114.11 

498.86 
498.86 
311.34 

498.86 
498.86 
214.11 

498.86 
498.86 
400.00 

0.35 

66.40 

0.36 

22.23 

Dip 

70.00 

61.93 

70.00 

90.00 
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GENBLKSTATISTICALREPORT 
ILAMuwlPS QUAUBY BC. 1996 

lo P1.n. 1.8. 

1 19 PLuf19 

rir.t point : 
..cond point: 
T h i r d  point : 

?ha roob typo f 8 haw. 1 

IO r1.11. mu. 

1 11 PLAa81.I 

.ir.t point : 
amooad point$ 
Third point : 

I Y 

iiss.a6 3343.61 
aoio.oa 3341.93 
aoio. 64 3441.93 

bottom plan... 

X Y 

1743.63 3339.16 
aoii.ao 3331.86 
aoia.43 3431.86 

Top0 omtimated at 3360 qrid points 
3031 qrid point. ..tim=t.d br 0.11 ...ras. 
329 grid point. ostimatod hy 1ID rithr 

maximum of S clomost control. 
in ..arch son. of .is. I 26.46 

X ..i."tb 

498.86 0.15 
498.86 
au.ii 

X azimuth 

498.86 0.36 
498.86 
aa4.11 

70.00 

Dip 

10.00 
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GENBLKSTA"ISTICALREP0R" 
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Totml f o r  each bonohr 1-1 mmmac 

Bonch I 1 ( S16.00 - S66.00) 0 0.00 
Bench 8 2 ( 566.00 - 556.001 0 0.00 
..-oh 8 3 ( 156.00 - 546.001 0 0.00 
Ionoh I 4 ( S46.00 - 536.001 0 0.00 
Bonch 8 5 ( 536.00 - S26.001 0 0.00 
lonoh I 6  ( 516.00 - S16.001 14 awa.61 
lonch 8 7 ( 516.00 - 506.001 24 19678.87 
lmnch 8 8 ( 506.00 - 496.001 14 7954.05 
1.neh I 9 ( 496.00 - 406.001 27 2S698.96 

.............................................................. 

bnch 810 ( 486.00 - 476.00) 27 3z26s.oa 
Bonch 811 ( 476.00 - 466.001 23 19816.51 
loach I12 ( 466.00 - 456.001 I5 91S1.67 
1.nch #13 ( 4Sb.00 - 446.00) a8 28515.61 .............................................................. 
TOt.1 ( 576.00 - 446.001 172 14bOb1.Sl 
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ROCKTYPE9 

Titlo: XAIILWPS Q U U l l  IC. 1993 

Limit. of bonela ....... m i r d m u m t  446.00 maximum: 576.00 
8oight of bonchs: 10.00 

Limit. of 1in.s '1 ..... minimumr saoo. oo naximumz 3480.00 
width of block. : 5.00 

Limlt. of cOlUM. X ... minsmum: 1600.00 maximum: aaoo.00 
Length of blocks: 10.00 

?irmt bonch numbor: 
Denmity (ntrlo tons): 

Top topogrsphio limit im urn.. 
Compute topo grid. 

1 
2.6400 

1 
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The .atern.l envelop. # 1 have 4 p1en.m. 

a i  r w m  

?irst paint : 
8.aand point: 
T h i r d  paint I 

11 V L U l l l  

?irmt paint : 
8.OOnd paint8 
Third paint : 

aa v w m  

rirst paint : 
8.oond points 
Third paint I 

l irst paint : 

Third point : 
8.aand Qoht: 

X 

1814.19 
1006.57 
aoi7.3. 

205S.36 
1941.16 
i849.sa 

1814.19 
100.. is 
aoi8.93 

1814.19 
1814.19 
1814.19. 

'1 

3370.74 
3349.03 
1449.14 

3am.i~ 

3459.5a 
3499.55 

3367.32 
aa46.aa 
344S.68 

3367.31 
3370.74 
3370.74 

498.86 
498.86 
181.71 

498.86 
498.86 
311.34 

498.86 
498.U 
181.69 

498.86 
498.88 
400.00 

6.10 

66.40 

6.ao 

-90.00 

D i p  

72.50 

61.93 

71.50 

90.00 



I 

I 
I 
I 
I 
I 
1 
I 
10 
I 
I 
I 
I 
I 
I 
I 

I 

I. 

I. 

Ths raoh typa (i 8 hara 1 tap plUW*. 

10 ?l.n. 1". X T x Asiiuth Dip 

1 21 rmm(iai 

lirst paint I 1814.19 3370.74 498.86 6.20 7a.50' 
saoond paint: 1006.57 3349.83 498.86 
Third point i aoi7.38 3449.14 181.71 

Tha roch typa # 8 hara 1 bottom planas. 

10 PlMa 1". I T z aiimuth Dip 

1 za caawaa  

?hat paint : 1814.19 3367.31 498.86 6.20 71.50 
Baaand peinti 1008.13 3346.16 498.86 
Third paint : aoi8.9i 3445.68 181.69 

Topa astimatad at  3360 grid points 
3031 grid paint- astiutad br 0.11 araraga 
319 grid points sstiutsd by IBD with: 

a =aximum a i  
in saaroh ion. ai miia - 16.46 

5 a1osa.t aontrols 
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APPENDIX4 

PLAN LINa FOR EACH BENCH 



I 

I 
I 
I 
I 
I 
I 

’. 

lI 
I. 
I 
I 
I 
I 
I 
I 
I 

I 
I. 

1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

6BENCH 516 
1693.99 345.97 
1722.16 3445.45 
1749.51 3450.62 
1771.06 3454.03 
1793.99 3451.81 
1815.85 3449.66 
1851.78 3445.81 
1874.51 3445.10 
1898.25 3438.98 
1917.12 3437.57 
1947.56 3431.33 
1967.17 3424.79 
1979.35 3419.68 
2002.94 3415.30 
2023.83 3411.73 
2047.93 3405.56 
2095.46 3393.10 
2109.79 3383.92 
2123.12 3373.03 
2127.40 3370.29 
2148.10 3361.68 

2180.75 3350.35 
2182.45 3349.23 
2183.37 3290.00 
2130.00 3262.50 
2095 2 7  3255.46 
2056.31 3248.85 
2031.90 3244.83 
1859.46 3292.48 
1682.49 3371.52 
1669.97 3378.97 
1660.00 3383.50 
1660.00 3398.09 

2168.14 3353.35 

7BENCH 506 
1660.00 
1660.00 
1677.69 
1698.24 
1719.09 
1751.44 
1771.42 

1814.86 
1851.24 
1898.37 
1950.67 
1999.39 
2021.54 
2031.48 
2064.52 
2092.07 
2118.38 
2151.24 
2166.34 

1793 97 

3383.50 
3398 * 09 
3409.35 
3422.71 
3434.67 
3440.73 
3444.13 
3441.86 
3439.70 
3436.04 
3429.39 
3417.07 
3406.42 
3403.00 
3400.00 
3390.28 
3380.63 
3364.44 
3348.45 
3341.49 

0 
516.00 
516.00 
516.00 
516.00 
516.00 
516.00 
516.00 
516.00 
516.00 
516.00 
516.00 
516.00 
516.00 
516.00 
516.00 
516.00 
516.00 
516.00 
516.00 
516.00 
516.00 
516.00 
516.00 
516.00 
516.00 
516.00 
516.00 
516.00 
516.00 
516.00 
516.00 
516.00 
516.00 
516.00 

506.00 

506.00 
506.00 
506.00 
506.00 
506.00 
506.00 
506.00 
506.00 
506.00 
506.00 
506.00 
506.00 
506.00 
506.00 
506.00 
506.00 
506.00 
506.00 

0 

506.00 



'0 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

IO 

I. 

2 
2 ~ 

2 
2 
2 
2 
2 
2 
2 
2 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2178.51 3332.50 
2183 - 37 3292 - 95 
2183.37 3290.00 
2130.00 3262.50 
2095.27 3255.46 
2056.31 3248.85 
2031.90 3244.83 
1859.46 3292.48 
1682.49 3371.52 
1669.97 3378 * 97 

1669.97 3378.56 
1670.02 3392.36 
1683.03 3401.11 
1703.39 ' 3414. 09 
1722.51 3425.06 
1753.38 3431.22 
1772.01 3434.03 
1793.12 3431 -97 
1850.15 3426.04 
1896.87 3419.28 
1948.69 7407.12 

8BWcA-496 

1997.09 3396.57 
2019.61 3393.19 
2061.67 3380.37 
2087.97 3371.69 

2147.01 3339.04 
2161.22 3332.42 

2174.22 3294.37 
2094 -77 3255 34 
2031.90 3244.83 
1859.46 3292.48 

2113 59 3355 - 59 

2170.48 3326.80 

1682.49 3371.52 
9BrnCn-486 

1689.32 3382.69 
1689.27 3392.60 
1708.47 3405.61 
1725.92 3415.96 
1755.19 
1772.00 
1792 - 05 
1812.82 
1848.90 
1895.03 
1946.30 

2017.18 
2058.41 
2083.47 
2108.68 
2109.79 
2156.00 
2160.62 
2163.18 

1995 * 39 

3421.23 
3424.09 
3421.99 
3420.00 
3416.11 
3409.51 
3397.44 
3386.63 
3383 * 65 
3370 - 93 
3362.79 
3347.04 
3346.85 
3323 * 60 
3321 * 69 
3300 - 19 

506.00 
506.00 
506.00 
506.00 
506.00 
506.00 
506.00 
506.00 
506.00 
506.00 

496.00 
496.00 
496.00 
496.00 
496.00 
496.00 
496.00 
496.00 
496.00 
496.00 
496.00 
496.00 
496.00 
496.00 
496.00 
496.00 
496.00 
496.00 
496.00 
496.00 
496.00 
496.00 
496.00 
496.00 

486.00 
486.00 
486.00 
486.00 
486.00 
486.00 
486.00 
486.00 
486.00 
486.00 
486.00 
486.00 
486.00 
486.00 
486.00 
486.00 
486.00 
486.00 
486.00 
486.00 

0 

0 



I 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

I 

'0 

I. 

I. 

2 
2 
2 
2 
2 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

1709. Ok 
1709.04 
1713-37 
1729.22 
1756.83 
1772 * 33 
1790 - 90 
1811.68 
1847.31 
1849.16 
1893.37 
1944.27 

2014.84 
2055.24 

2103.64 
2150.31 
2151.48 
2090.91 
2067.30 
2049.92 
2032.56 

1993.71 

2079 31 

2017.89 
2005 * 78 
2001.84 
1890.46 
1867.60 
1787.41 

1730.21 

1732.47 

1789.99 
1810.49 
1845.96 
1891.13 
1941.99 
1991 -79 
2012.59 
2052. Og 
2075.01 
2099 05 
2127.78 
2128.40 
2088.41 
2063.66 
2046.43 

1730.33 

1758 * 72 
1772 - 57 

2094.89 3265.41 
2072.25 3261.45 
2056.23 3248.77 
2031.90 3244.83 
1859.46 3292.48 

3383.85 
3394.10 
3396.96 
3406.41 

lOBWCA 476 

3411.47 
3414.16 
3412.05 
3410.12 
3406.18 
3406.63 

3376.83 
3373.81 
3361.49 
3353 - 85 
3338.04 
3315.56 
3305.40 
3275.28 
3270.82 

3254 - 75 
3258.48 
3266.09 

3399 * 70 
3387 * 71 

3257 * 79 

3254.53 
3293.w 
3298.95 
3341 -83 

3385.67 
3395.73 
3397 -07 
3401.64 

llBENCH 466 

3404.19 
3402.16 
3400.21 
3396.46 
3389.86 
3378.08 

3364.24 

3344.71 

3367 -08 

3351.97 

3329 - 20 
3315.23 
3305 - 13 
3284.57 
3280.28 
3267.35 

486.00 
486.00 
486.00 
486.00 
486.00 

476.00 
476.00 
476.00 
476.00 
476.00 
476.00 
476.00 
476.00 
476.00 
476.00 
476.00 
476.00 
476.00 
476.00 
476.00 
476.00 
476.00 
476.00 
476.00 
476.00 
476.00 
476.00 
476.00 
476.00 
476.00 
476.00 
476.00 
476.00 
476.00 

466.00 
466.00 
466.00 
466.00 
466.00 
466.00 
466.00 
466.00 
466.00 
466.00 
466.00 
466.00 
466.00 
466.00 
466.00 
466.00 
466.00 
466.00 
466.00 
466.00 

0 

0 



I 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

'0 

I. 

I 
I. 

2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

1793 * 37 
1798.09 
1809.87 
1844.68 
1890.00 
1939.76 
1989.86 
2010.70 
2049.08 
2050.18 
2070.70 
2094.16 
2105.18 
2106.23 
2084.85 
2059.80 
2042.39 
2034.07 
2025.00 
2014.81 
1912.22 
1896.78 
1887.32 
1877.95 
1781.39 
1786.94 

2033.77 3265.15 
2021.19 3268.29 
2010.98 3274.59 
1924.80 3300.54 
1896.26 3309.27 
1875.50 3314.28 
1869.35 3303.63 
1768.38 3363.21 
1749.66 3374.29 

3382.49 
3391.27 

3386.29 

12BENCH 456 

3390 * 23 

3379.95 
3368.12 
3357.14 
3354.19 
3342.27 
3342.00 
3335.53 
3320.23 
3314.86 
3304.99 
3294.11 
3289.92 
3276.97 
3275.40 
3277.73 
3284.07 
3314.78 
3319.49 
3321.78 
3323.88 

3385.91 
3375.07 

11BENCH 446 
, 11G9.40 18k. lg  

1825.99 
1843.06 
1887.49 
1937.47 
1988.11 
2008.13 
2045.98 
2066.39 
2083.99 
2085.14 
2054.40 
2039.77 

1915.80 
1884.48 

1912.31 

1 3378.36 

3358.48 
1147.38 

, 3376.48 
' 3370 31 

3344.42 
3332 67 
3326.52 
3315.03 
3304.47 
3298.58 
3287.70 
3319.82 
3331.44 
3336.55 

466.00 
466.00 
466.00 
466.00 
466.00 
466.00 
466.00 
466.00 
466.00 

456.00 
456.00 
456.00 
456.00 
456.00 
456.00 
456.00 
456.00 
456.00 
456.00 
456.00 
456.00 
456.00 
456.00 
456.00 
456.00 
456.00 
456.00 
456.00 
456.00 
456.00 
456.00 
456.00 
456.00 
456.00 
456.00 

446.00 
446.00 
446.00 
446.00 
446.00 
446.00 
446.00 
446.00 
446.00 
446.00 
446.00 
446.00 
446.00 
446.00 
446.00 
446.00 

0 

0 



-- 
'I I 

1 

II 
N M : p w # 1  

NW : P L M Z  
I I 
I 3 

'I 
n#y:Pw#4 'I 

I 6  
I NAK 

7 

wp - 

1650.00 
in6.19 
in6.19 

in6.19 
1889.M 
1889,60 

18sp*M 
1914e27 
1914.27 

1914.W 
2098*37 
2098.37 

2021480 
2021.80 
2021ao 

201os1 
2093m 
2097,oo 

2093.82 
2093.82 
2093t82 

2008.95 
2093.82 
2097.00 

2057,74 
1943.38 
1051.74 

205sJ6 
1941.16 
1849.52 

2098.37 

YP 
I 

3459.48 
3476.63 
3476.63 

3476 t 63 
3448.66 
3Ue& 

3440.66 
3437*15 
5437e15 

3437115 
3396a84 
3396.84 

3337,80 
334146 
3341*86 

3346~20 
We81 
3346,w 

moa 
m e w  
3344127 

3349.76 
3344.27 
3349.50 

3238.10 
3499.85 
3459.81 

3238815 
3499,s 
3459tS2 

3396.84 

ZP - 

498986 

400.00 
4 9 8 . ~  

498.86 
498& 
400*00 

490.86 
498*86 
4oo*00 

4 9 8 , ~  
498*86 
4 0 0 o o . 0 0  

49898.86 
400.00 

498& 
498.86 
443.99 

4 9 8 , ~  
49898.86 
400*00 

498.86 
498.86 
443,w 

498.86 
498986 
311J3 

498& 
490.86 
311.34 

498986 



IM)IE : W l S  

'I* 16 

WIE : M 1 6  I 
17 

I 
WIE : PLAN17 

I l9 

)(AWE : W l 9  I 
m 

M : M a  I 
I 21 

NAlE : W 2 1  I 
I." M:W22 

I 23 

27 I 
28 WIQ : PLW27 

2133.s 
2133,s 

2133.56 
2200.00 
2200*00 

1743.63 
2011.80 
miz,a 

1735.26 
2010,02 
2010d4 

2201.00 
21w,50 
2199.50 

1814e19 
2006657 
2017A8 

1814.19 
2008413 
2018,93 

1814.19 
1814+19 
1814q19 

22oQ.00 
2070,M 
2070*00 

2070.00 
1960.00 
1960.00 

1960&0 
186OdO 
1860*00 

1860.00 
1775+00 
1775+00 

177SJ4 

330 
3368.04 

3w.M 
JJ65#23 
5365.23 

3339.56 
3337.86 
3437.86 

me63 
3341*93 
3441693 

5365.23 
323Se11 
323Se11 

3370.74 
3349.83 
3449.24 

3367.32 
3346426 
344s5160 

3367.32 
3310.74 
m e 7 4  

3235.11 
3234.w 
3234 I 90 

3z;u.w 
m a 1 3  
32bS13 

3265.13 
3292.88 
3 m + w  

3292.88 
3330*74 
3330,74 

3330.74 



I 
I 
I 
I 
I 
I 

1004 1680.33 
1685.03 
1685+03 

MANE ! BEmw516 

1006 1685.03 
1723,91 
1723.91 

NAlE : BMCH-516 

1006 

N M  

1007 

NAm 

1008 

1723.91 
1768065 
1768+65 

BOIM-516 

1768165 
1706e37 
1786.37 

BMCH-516 

1786.37 
1965.61 
1965461 

336LlO 
336104 

3361AO 
3370.00 
3370.00 

3370.00 
3459.48 
3459.48 

3304d4 
3264672 
3m*45  

32Ud3 
3292*40 
3292.48 

3 2 9 2 A  
3371.52 
3371e52 

3371.52 
3388.77 
3388.77 

3388.77 
3396n19 
3396.19 

3396.19 
3429A3 
34294 

3429.43 
3443.00 
3443.00 

3443100 
3443e91 
3443.91 

3443.91 
3414,s 
3414e35 

3414e35 

.~ 

19B.u 
4 0 0 0 0 0  

4m,u 
490.86 
m.OO 

516AO 
51640 
506.00 

516*00 
516100 
506.00 

516.00 
516.00 
506.00 

516.00 
516r00 
506.00 

516100 
516dO 
506.00 



I 
I 
I 
I 
I 
I 

NM 1 BMcH-516 

1011 

NM ! BEWUI-516 

1012 

WIE ! BOICH-516 

1013 

NMY : BEWCH-516 

1014 

N4HE : BWII-516 
1015 

I 
I 
I 
I 
I 

1016 

NM 

1017 

WXllS16 

BENCH-516 

Iwy 1 EW-516 

1018 

NM : BEKL516 
1019 

IWT : BENCH316 

1021 

209L41 
2096.41 

2096.41 
2118.64 
2118.64 

211844 
2131 76 
2131a76 

2131.76 
2145.30 
2145.30 

21)5,36 
2160A2 
2160.32 

2160J2 
216825 
2168JS 

21b8.25 
2180*50 
2180.50 

2180*50 
2186.84 
2186184 

2186.84 
2185,w 
2185,w 

2185,w 
217914 
2179,4 

217940 
21)0,79 
21%79 

21400.79 
2095*22 
2095.22 

20%22 

33M.u 
3304.62 

3384.62 
3368160 
3368*60 

3366.60 
3361.04 
3361d4 

3361.04 
3356.10 
3356e10 

3556*10 
5556.21 
3355e21 

5556.21 
339.09 
33SZd9 

3352.09 
334362 
3343.52 

3343152 
3335.23 
3335.23 

3335.23 
3281197 
3281e97 

3201*W 
326944 
3269A 

3269.4 
3257A 
3n7,6i 

3n~1 
325542 
3255A2 

3255+42 

516.00 
506.00 

516&b 
5 k 0 0  
506.00 

516e00 
516e00 
506*00 

516.00 
516.00 
506d 

516*00 
516.00 
sob*00 

516&0 
516100 
506.00 

516.00 
516.M 
506& 

516e00 
516.00 
506*00 

516.00 
516~00 
506*00 

516e00 
516a0 
506.00 

516.00 
516j0 
506*00 

516.00 
516,OO 
506.00 

516dO 



lMlE I BEwms16 
I 
1.1022 

I 
I 
I 
I 
I 
I 
I 

WE : BENcH-516 

1023 

NAlE : m-506 

1024 

llAlE t m-506 

1025 

WIY : wwM1-506 

1026 

WE:lorwos 

1027 

I 
I 
I 
I 

1028 

NAME : ENUL506 

1029 

WE:Bu1ML506 

1030 

N M  : BfWH-506 

1031 

NM : wI#I-506 

1032 

zgggp.. 
2m.w 

2OSS.W 
203L90 
2031 6 9 0  

2031dO 
1059.43 
1859.43 

1059.4 
1682.57 
1682.57 

1682157 
1680.36 
1680.36 

1680.36 
1685e03 
1685#03 

1685.03 
1733.02 
1733~02 

1733.02 
1769.90 
1769.98 

1769.m 
1786.02 
1786*02 

1786.02 
1963.33 
1963.33 

1963.33 
2020,ll 
m2o,ii 

2020.11 
2029t31 
2029.31 

2029.31 

3240.69 

3240.69 
3244.83 
3244,83 

3244.74 
m.44 
3292.44 

3292*44 
3371.67 
3371 n67 

3311 *67 
3588.72 
me72 

3588.72 
3396a13 
339be13 

3396.13 
3422.08 
3422.08 

3422.08 
3433.04 
343353.04 

3433.04 
3433.65 
34334 

3433.65 
3404138 
3404.30 

3404.30 
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RKSKRVI ?OK Tnx OKOUP # 1 

rnon BLAST 7000 TO 1 L M T  13990 

NUMBKR Or BLASTS rn 109 

............................. 
TONNAGE TOTAL 5146407. ............................. 
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BLAST CHEMISTRY REPORT 
gamloops quarry BC 

7007 
7008 
7009 
7010 
7011 
7011 
7013 
7014 
7015 
7016 
7017 
7018 
7019 
7020 
7021 
7022 
7023 
7024 
7025 
7026 
7027 
7028 
7029 
7030 
7031 
7032 
7033 
7034 
7035 
7036 
7037 
7038 
7039 
7040 

3422. 
5803. 
9654. 
14841. 
21037. 
26719. 
31434. 
32899. 
34582. 
34124. 
39586. 
41312. 
44661. 
45516. 
48228. 
52352. 
53852. 
52719. 
52578. 
51057. 
46104. 
35311. 
14156. 
5757. 
5843. 
6563. 
7486. 
7793. 
6775. 
6213. 
14679. 
24390. 
22013. 
8885. 

0.890 0.150 
0.740 0.150 
0.490 0.150 
0.410 0.160 
1.510 0.160 
3.550 0.180 
5.610 0.230 
6.450 0.440 
7.100 0.760 
6.930 0.900 
8.150 1.260 
6.860 0.930 
6.930 0.750 
8.200 1.070 
7.220 0.820 
7.730 0.710 
8.120 0.950 
7.070 0.800 

5.770 0.700 
5.870 0.950 
4.740 0.940 
4.000 1.010 
4.010 0.450 
9.210 0.360 
7.670 0.540 
7.130 0.680 
8.700 0.990 

8.540 1.030 
7.240 0.910 
9.830 1.380 
16.810 1.360 
20.900 1.220 
18.980 1.380 
17.720 1.800 

0.230 
0.730 

0,180 
0.160 
0.270 
0.490 
0.730 
0.930 
1.170 
1.240 
1.610 
1.330 
1.150 
1.390 
1.110 
1.090 
1.260 
1.040 
0.870 
1.020 
0.920 
0.890 
0.570 
0.920 
0.900 
0.940 
1.240 
1.270 
1.170 
1.710 
1.980 
1.810 
1.580 
1,450 

54.870 
54.940 
55.070 
55.130 
54.400 
53.060 
51.650 
50.880 
50.080 
50.030 
48.780 
49.950 
50.090 
48.910 
49,970 
49.790 
49.190 
50.090 
50.960 
50.530 
51.290 
51.610 
52.420 
49.100 
49.740 
49.880 
48.520 
48.580 
49.590 
47.260 
43.130 
41.110 
42.080 
42.380 

0.570 
0.600 
0.630 
0.630 
0.640 
0.660 

0.690 
0.770 
0.880 

0.920 
1.050 
1.020 
1.010 
1.090 
0.930 
0.910 
0.970 
0.970 
1.010 
1.090 
1.030 
1.100 
0.940 
0.990 
1,080 
1.050 
1.130 
1.130 
1.110 
1.340 
1.340 
1.190 
1.210 
1.300 

43.170 
43.220 
43.400 
43.470 
42.960 
41.970 
40.920 
40.380 
39.840 ' 

39.820 
38.940 
39.770 
39.910 
39.140 
39.830 
39.660 
39.300 
39.980 
40.710 
40.520 
41.070 
41.410 
41.650 
39.200 
39.880 
39.980 
39.080 
39.040 
39.540 
37.900 
34.950 
33.410 
34.240 
34.560 

0.030 0.030 
0.030 0.040 
0.030 0.040 
0.030 0.040 
0.030 0.040 
0.030 0.040 
0.040 0.050 
0.040 0.000 

0.050 0.130 
0.050 0.150 
0.060 0.210 
0.060 0.170 
0.060 0.130 
0.060 0.180 
0.050 0.140 
0.050 0.110 
0.050 0.160 
0.050 0.130 
0.050 0.110 
0.060 0.150 
0.060 0.150 
0.060 0.150 
0.050 0.070 
0.050 0.060 
0.060 0.070 
0.060 0.110 
0.000 0.150 
0.080 0.150 
0.080 0.120 
0.110 0.160 
0.100 0.160 
0.140 0.170 
0.260 0.230 
0.430 0.340 



I 

I 
I 
I 
I 
I 
I 
I 
le 
I 
I 
I 
I 
I 
I 
I 

I 

le 

I. 

N u l l  NA20 TI02 P205 CL- 
________-_________-----------------------. 

7007 0.010 0.020 0.040 -1.000 
7008 0.010 0.020 0.040 -1.000 

7009 0.010 0.020 0.040 -1.000 
7010 0.010 0.020 0.040 -1.000 
7011 0.010 0.020 0.040 -1.000 
7012 0.010 0.030 0.040 -1.000 
7013 0.010 0.010 0.040 -1.000 
7014 0.030 0.060 0.040 -1.000 
7015 0.050 0.090 0.040 -1.000 
7016 0.060 0.120 0.040 -1.000 
7017 0.090 0.170 0.050 -1.000 
7018 0.070 0.170 0.050 -1.000 
7019 0.050 0.140 0.050 -1.000 

7020 0.070 0.120 0.050 -1.000 
7021 0.060 0.080 0.050 -1.000 
7022 0.040 0.070 0.040 -1.000 
7023 0.060 0.060 0.050 -1.000 
7024 0.050 0.050 0.050 -1.000 

7025 0.040 0.040 0.040 -1.000 
7026 0.050 0.050 0.040 -1.000 
7027 0.050 0.050 0.040 -1.000 
7028 0.050 0.050 0.040 -1.000 
7029 0.030 0.030 0.040 -1.000 
7030 0.030 0.030 0.050 -1.000 
7031 0.040 0.030 0.050 -1.000 
7032 0.070 0.040 0.050 -1.000 
7033 0.110 0.050 0.050 -1.000 
7034 0.130 0.060 0.050 -1.000 
7035 0.140 0.060 0.050 -1.000 
7036 0.180 0.090 0.050 -1.000 
7037 0.190 0.090 0.060 -1.000 
7038 0.140 0.070 0.060 -1.000 

7039 0.090 0.060 0.060 -1.000 
7040 0.040 0.070 0.070 -1.000 

-_---------------------------------------. 

N A W  
.--_-__ 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 
0.050 
0.090 
0.140 
0.170 
0.250 
0.190 
0.150 

0.210 
0.160 
0.130 
0.170 
0.140 
0.120 
0.160 
0.160 
0.150 
0.080 
0.070 
0.080 
0.130 
0.180 
0,190 
0.150 
0.190 
0.190 
0.180 
0.210 
0.280 ._----- 
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BLAST CHEMISTRY REPORT 
Kamlwps quarry BC 

NII TO1 1102 .L20 1.20 EA0 1100 LO1 a03 120 

8008 
8009 
8010 
8011 
8012 
8013 
8014 
8015 
8016 
8017 
8018 
8019 
8020 
8021 
8022 
8023 
8024 
8025 
8026 
8027 
8028 
8029 
8030 
8031 
8032 
8033 
8034 
8035 
8036 
8037 
8038 
8039 
8040 

._-___--------. 
8294. 
13286. 
19146. 
25053. 
29817. 
33241. 
36444, 
38352. 
38820. 
40371. 
43096. 
44079. 
43682. 
44213. 
45984. 
45441. 
45258. 
43133. 
43108. 
43405. 
42479. 
43482. 
45948. 
45389. 
45201. 
43536. 
42614. 
38850. 
35490. 
32004. 
27570. 
22338. 
5819. 

- ---. 
5.870 
4.720 
3.990 
4.280 
4.870 
5.840 
7.340 
6.910 
7.400 
6.890 
6.440 
8.090 
7.460 
6.280 
8.630 
8.920 
7.160 
8.640 
7.820 
6.290 
0.170 
7.970 
9.490 
8.830 
7.680 
8.600 

9.810 
10.560 
14.110 
15.500 
17.050 
23.880 
24.470 

.----_--_____--_ 
0.210 0.580 
0.200 0.500 
0.180 0.490 
0.170 0.560 
0.510 0.890 
0.540 0.990 
0.420 1.030 
0.200 0.790 
0.670 1.070 
0.570 0.950 
0.310 0.750 
0.690 1.090 
0.580 0.940 
0.300 0.660 
0.680 1.110 
0.600 1.110 
0.290 0.780 
0.900 1.270 
0.900 1.170 
0.560 0.840 
1.140 1.320 
1.090 1.260 
1.040 1.340 
0.670 1.070 
0.460 0.840 
1.030 1.220 
1.160 1.390 
0.880 1.350 
1.470 2.030 
1.500 2.190 
1.240 1.880 
1.190 1.790 
1.550 1.690 

.-_-----. 
51.910 
52.570 
52.930 
52.660 
51.690 
51.030 
50. 270 
50. 900 
50.040 
50.510 
51.130 
49.590 
50.100 
51.220 
49.270 
49.190 
50. 690 
4a.940 
49.440 
50.840 
48.700 
48.910 
47.990 
48.830 
49.830 
48.530 
47.570 
47.390 
44.370 
43.320 
43.070 
39.550 
38.920 

.----_-__ 
0.490 
0.530 
0.570 
0.600 
0.760 
0.790 
0.760 
0.700 
0.820 
0.800 
0.750 
0.860 

0.810 
0.800 

0.880 
0.860 
0.780 
0.950 
0.980 
0.910 
1.170 
1.150 
1.120 
1.060 
1.000 
1.100 
1.170 
1.240 
1.500 
1.580 
1.370 
1.140 
1.160 

____---_ 
40.710 
41,280 
41.670 
41.550 
41.060 
40.600 
39.940 
40.300 
39.780 
40.080 
40.450 
39.430 
39.860 
40.650 
39.250 
39.170 
40.250 
39.130 
39.560 
40.520 
39.310 
39.420 
38.720 
39.300 
39.980 
39.170 
38.470 
38.190 
35.980 
35.310 
35.020 
32.110 
31.670 

.--------------- 
0.030 0.040 
0.030 0.040 
0.030 0.040 
0.030 0.040 
0.040 O . O I 0  

0.040 0.090 
0.040 0.070 
0.040 0.040 
0.050 0.120 
0.050 0.100 
0.040 0.060 
0.050 0.110 
0.050 0.100 
0.040 0.050 
0.050 0.110 
0.050 0.100 
0.030 0.050 
0.050 0.150 
0.060 0.150 
0.050 0.090 
0.070 0.160 
0.070 0.160 
0.070 0.160 
0.060 0.100 
0.060 0.070 
0.070 0.170 
0.080 0.180 
0.080 0.110 
0.110 0.170 
0.120 0.100 
0.100 0.150 
0.160 0.100 
0.320 0.280 
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BLAST CHEMISTRY REPORT 
Kamlwps quarry BC 

mu .A20 --------_-__-____. 
8008 0.010 

BOO9 0.010 

8010 0.010 

8011 0.010 

8012 0.030 

8013 0.030 

8014 0.020 

8015 0.u10 

8016 0.050 

8017 0.040 

8010 0.020 

8019 0.050 
8020 0.040 

8021 0.020 
8022 0.040 

8023 0.040 

8024 0.010 

8025 0.050 

8026 0.050 

8027 0.030 

8028 0.050 

8029 0.050 

8030 0.070 

8031 0.050 

8032 0.050 

8033 0.100 

8034 0.130 

80.3s 0.130 

8036 0.190 

8037 0.200 
8038 0.170 

8039 0.120 

8040 0.060 ---_--__--_-----__ 

TI02 ?205 
.___----_------. 

0.030 0.040 

0.030 0.040 

0.030 0.040 

0.030 0.040 

0.040 0.040 

0.050 0.040 

0.050 0.040 

0.050 0.040 

0.090 0.040 

0.100 0.040 

0.110 0.040 

0.120 0.050 

0.090 0.050 

0.060 0.040 
0.070 0.050 

0.060 0.050 

0.030 0.040 

0.050 0.050 

0.050 0.050 

0.040 0.040 

0.070 0.050 

0.060 0.050 

0.060 0.050 

0.040 0.050 

0.030 0.050 

0.050 0.050 

0.060 0.050 

0.060 0.050 

0.100 0.060 

0.110 0.060 

0.080 0.060 

0.060 0.070 

0.060 0.070 
.----_---___-_-_ 

CL- 
.- -_---_. 

-1.000 

-1.000 

-1.000 

-1.000 

-1.000 

-1.000 

-1.000 

-1.000 

-1.000 

-1.000 

-1.000 

-1.000 
-1.000 

-1.000 
-1.000 

-1.000 
-1 .ooo 
-1,000 

-1.000 
-1.000 

-1.000 

-1.000 

-1.000 

-1.000 

-1.000 

-1.000 

-1.000 

-1.000 
-1.000 

-1.000 

-1.000 

-1.000 

-1,000 
I _ - - _ _ _ - .  

a i i o  ---____- 
0.050 

0.050 

0.050 

0.050 

0.090 

0.090 

0.080 

0.050 

0.140 

0.120 

0.070 

0.140 
0.120 

0.060 
0.130 

0.110 

0.050 

0.160 

0.160 

0.100 

0.160 

0.160 

0.170 

0.100 

0.000 

0.190 

0.210 

0.140 

0.190 

0.200 

0.180 

0.190 

0.260 
. --- - - -- 
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BLAST CHEMISTRY REPORT 
Kamloope quarry BC 

9009 
9010 
9011 
9012 
9013 
9014 
9015 
9016 
9017 
9018 
9019 
9020 
9021 
9022 
9023 
9024 
9025 
9026 
9021 
9028 
9029 
9030 
9031 
9032 
9033 
9034 
9035 
9036 
9031 
9038 
9039 

6871. 
13254. 
19328. 
24460. 
28660. 
32137. 
34334. 
36149. 
30293. 
40338. 
41814. 
42696. 
43235. 
43917. 
44280. 
44649. 
44811. 
45490, 
45348. 
44759. 
44727. 
46734. 
46358. 
45486. 
39633. 
36893. 
32152. 
28004. 
24429. 
10472. 
10759. 

0.180 
0.830 
1.670 
2.250 
3.520 
6.680 
1.330 
7.740 
8.190 
10.110 
10.710 
9.120 
10.000 
9.590 
9.850 
11.000 
10.200 
8.230 
9.090 
9.240 
9.230 
8.410 
9.510 
8,030 
6.110 
8.700 
9.110 
10.970 
11.880 
15.050 
25.630 

0.140 
0.140 
0.140 
0.130 
0.610 
0.600 
0.600 
0.810 
0.130 
1.170 
1.010 
0.720 
1.130 
1.010 
0.720 
1.090 
1.040 
0.720 
1.080 
1.180 
1.200 
1.050 
1.030 
0.530 
0.380 
1.050 
0.550 
0.680 
0.840 
1.000 
1.130 

0.190 
0.240 
0.330 
0.420 
0.840 
1.120 
1.100 
1.160 
1.100 
1.470 
1.360 
1.090 
1.450 
1.380 
1.260 
1.580 
1.470 
1.110 
1.370 
1.410 
1.440 
1.220 
1.270 
0.870 
0.690 
1.210 
0.980 
1.200 
1.400 
1.620 
1.870 

55.440 
54.920 
54.330 
53.880 

52.380 
50.390 
50.030 
49.570 
49.410 
47.780 
41.650 
48.960 
41.830 
48,200 
48.380 
41.160 
47.700 
r9.320 
48.320 
47.970 
47.890 
48.650 
47.960 
49.480 
50.540 
48.440 
48.110 
41.310 
46.560 
44.560 
38.650 

0.510 

0.560 
0.590 
0.630 
0.010 
0.810 
0.840 
0.910 
0.900 
1.000 
0.980 
0.930 
1.030 
1.010 
0.950 
1.020 
1.010 
0.960 
1.050 
1.170 
1.160 
1.120 
1.120 
1.020 
0.960 
1.080 
1.070 
1.170 
1.260 
1.260 
1.090 

13.420 
43.180 
42.810 
42.560 
41.680 
40.150 
39.850 
39.550 
39.380 
38.200 
38.050 
39.000 
38.300 
3a.590 
38.630 
37.870 
38.340 
39.500 
38.880 
38.800 
38.120 
39.230 
38.820 
39.860 
40.520 
39.140 
39.180 
38.250 
37.700 
36.170 
31.350 

0.030 

0.030 

0.030 

0.030 

0.040 

0.040 

0.040 
0.050 
0.050 
0.060 
0.060 
0.050 

0.060 
0.060 
0.050 
0.060 
0.060 
0.050 
0.070 
0.070 
0.070 
0.070 
0.070 
0.060 
0.060 
0.080 

0.060 
0.070 
0.080 
0.080 

0.130 

0.030 

0.030 
0.030 
0.030 
0.090 
0.090 
0.100 
0.140 
0.130 
0.210 
0.180 
0.130 
0.190 
0.170 
0.120 
0.180 
0.170 
0.120 
0.170 
0.170 
0.200 
0.160 
0.160 
0.090 
0.060 
0.100 
0.080 

0.090 
0.100 
0.120 
0.160 
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BLASTCHEMISTRY REPORT 
Kamloope quarry BC 

. . . . . . . . . . . . . . 

nun nnao ----_--------____. 
9009 0.010 

9010 0.010 

9011 0.010 
9012 0.010 

9013 0.030 

9014 0.030 

9015 0.040 

9016 0.050 

9017 0.050 

9018 0.090 

9019 0.080 

9010 0.050 

9011 0.080 
' ~ o a a  0.070 

9023 0.040 

9024 0.060 

9025 0.060 

9026 0.040 

9017 0.060 

9028 0.050 

9029 0.070 

9030 0.060 

9031 0.070 

9032 0.050 

9033 0.050 

9034 0.100 

9035 0.070 

9036 0.090 

9037 0.110 

9038 0.150 

9039 0.130 __-_--_---_--__--_ 

7x01 p a 0 5  CL- NACQ .__________-_______------------ 
0.010 0.030 -1.000 0.040 

0.010 0.040 -1.000 0.040 

0.020 0.040 -1.000 0.040 

0.020 0.040 -1.000 0.040 

0.040 0.040 -1.000 0.100 

0.050 0.040 -1.000 0.100 

0.060 0.050 -1.000 0.110 

0.000 0.050 -1.000 0.160 

0.090 0.050 -1.000 0.150 

0.110 0.050 -1.000 0.240 

0.090 0.050 -1.000 0.210 

0.070 0.050 -1.000 0.150 

0.090 0.050 -1.000 0.220 

0.000 0.050 -1.000 0.190 

0.060 0.050 -1.000 0.130 
0.070 0.050 -1.000 0.190 

0.060 0.050 -1.000 0.180 

0.040 0.050 -1.000 0.120 

0.060 0.050 -1.000 0.180 

0.070 0.050 -1.000 0.170 

0.070 0.050 -1.000 0.210 
0.060 0.050 -1.000 0.170 

0.060 0.050 -1.000 0.170 

0.030 0.050 -i.ooo 0.100 

0.020 0.050 -1.000 0.070 

0.050 0.050 -1.000 0.200 

0.040 0.050 -1.000 0.090 

0.040 0.050 -1.000 0.100 
0.050 0.050 -1.000 0.130 

0.070 0.050 -1.000 0.150 

0.060 0.070 -1.000 0.180 
.------------__--_------------- 
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RKSKRVE FOR tn. OIOUP # 2 

?ROM BLAST 10000 TO 1 L M T  10996 

NUMBER 01 BLASTS - 29 
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BLAST CIIEMISTRY REPORT 
gamloops quarry BC 

NUM TON 
_-------____--___-------. 

10010 6982. 
10011 ia864. 
1ooia 17908. 
10013 22444. 
10014 25114. 
10015 27340. 
10016 29071. 
10017 31457. 
10018 33727. 
10019 35545. 
10010 36165. 
10021 36972. 
10022 37839. 
10023 39054. 
10024 40031. 
10025 40946. 
10026 41740. 
10027 41627. 
10028 39988. 
10029 39961. 
10030 40343. 
10031 39145. 
10032 33479. 
10033 30397. 
10034 26091. 
10035 21756. 
10036 17661. 
10037 11929. 
10038 6125. 

SI02 
. - - - - - - -C .  

0.210 
0.140 
0.290 
1.660 
5.390 
6.370 
7.880 
7.940 
6.690 
8.090 
8.830 
7.550 
8.470 
10.550 
9.350 
8.890 
8.900 
7.950 
6.860 
6.350 
6.450 
7.770 
7.780 
6.850 
6.410 
9.050 
10.060 
10.5510 
10.950 

A120 . - - - - - - -. 
0.130 
0.120 
0.120 
0.840 
1.070 
1.030 
1.540 
1.700 
1.040 
1.280 
1.450 
0.940 
1.070 
1.160 
0.890 
0.920 
1.090 
0.890 
0.810 
1.050 
1.020 
0.930 
1.000 
0.330 
0.340 
0.440 
0.530 
0.640 
0.710 

?E20 .----___ 
0.160 
0.150 
0.160 
0.840 
1.260 
1.250 
1.590 
1.610 
1.100 
1.320 
1. 500 
1.130 
1.320 
1.620 
1.320 
1.310 
1.380 
1.170 
1.020 
1.090 
1.070 
1.100 
1.130 
0.580 
0.620 
0.840 
1.000 
1.130 
1.120 

CAO 
I _ _ _ _ _ - - - - .  

55.320 
55.170 
55.190 
52.680 
50.590 
50.060 
48.470 
48.250 
49.880 
48.750 
48.090 
49.520 
U.750 
47.170 
48.360 
48.580 
48.360 
49.130 
49.930 
49.970 
49.930 
49.160 
49.060 
51.160 
50.790 
48.950 
48.140 
47.680 
47.340 

nw LOX _----___-----__ 
0.560 43.520 
0.600 43.580 
0.630 43.580 
0.880 42.010 
0.960 40.520 
0.970 40.100 
1.080 39.070 
1.110 38.980 
1,030 39.980 
1.070 39.160 
1.090 38.720 
1.000 39.670 
1.050 39.150 
1.100 38.000 

1.040 38.830 
1.040 39.050 
1.070 38.970 
1.100 39.600 
1.000 40.170 
1.110 40.260 
1.080 40.240 
1.040 39.720 
1.010 39.730 
0.860 41.020 
0.880 40.660 
1.000 39.480 
1.070 38.930 
1.100 38.600 
1.120 38.360 

SO3 120 ---____-------- 
0.030 0.030 

0.030 0.030 
0.030 0.030 

0.040 0.110 
0.050 0.150 
0.050 0.160 
0.070 0.260 
0.070 0.290 
0.060 0.180 
0.060 0.220 
0.070 0.250 
0.050 0.160 
0.060 0.180 
0.070 0.200 

0.060 0.140 
0.060 0.140 
0.070 0.170 
0.060 0.120 
0.060 0.110 
0.060 0.160 
0.070 0.160 
0.070 0.160 
0.080 0.170 
0.060 0.060 
0.060 0.060 
0.050 0.070 
0.060 0.080 

0.070 0.090 
0.070 0.090 



. . ..... ... ... .. .. .. .. .. .... ... .. ... ..... .. .. . 

. . . . . . . . . . . . .  ~ 

I - 

I 
I 
I 

NUM MA10 TI01 
, - - - - - - - - - - - - - - - - _ _ _ _ - - - -  

10010 0.010 0.020 
10011 0.010 0.020 
10012 0.010 0.010 
10013 0.040 0.060 
10014 0.050 0.070 
10015 0.060 0.070 
10016 0.100 0.100 
10017 0.110 0.100 
10018 0.070 0.070 
10019 0.090 0.080 
10020 0.100 0.090 

PI05 CL- MA10 ....................... 
0.040 -1.000 0.040 
0.040 -1.000 0.040 
0.040 -1.000 0.030 
0.040 -1.000 0.120 
0.040 -1.000 0.160 
0.040 -1.000 0.170 
0.050 -1.000 0.180 
0.050 -1.000 0.320 
0.050 -1.000 0.100 
0.050 -1.000 0.150 
0.050 -1.000 0.180 

I 
II) 
I 
I 
I 
I 
I 
I 

10011 0.060 0.070 0.050 
10011 0.070 0.070 0.050 
10013 0.070 0.080 0.050 
10024 0.040 0.050 0.050 
10025 0.040 0.050 O.OS0 

10026 0.050 0..060 0.050 
10017 0.030 0.050 0.050 
10020 0.030 0.050 0.040 
10029 0.060 0.060 0.040 
10030 0.060 0.050 0.050 
10031 0.070 0.050 0.050 
10031 0.000 0.050 0.050 
10033 0.040 0,010 0.040 
10034 0.040 0.020 0.040 
10035 0.050 0.030 0.050 
10036 0.060 0.040 0.050 
10037 0.080 0.040 0.050 
10038 0.100 0.050 0.050 

-------_--_----__________________. 

-1.000 0.180 
-1.000 0.190 
-1.000 0.210 
-1.000 0.140 
-1.000 0.140 
-1.000 0.170 
-1.000 0.120 
-1.000 0.110 
-1.000 0.160 
-1.000 0.170 
-1.000 0.170 
-1.000 0.190 
-1.000 0.070 
-1.000 0.070 
-1.000 0.070 
-1.000 0.000 

-1.000 0.100 
-1.000 0.110 
.______________ 
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BLASTCEEMISTRYREPORT 
Kamloope quarry BC 

. .. .. 

UUII Ton a102 nLao rzao c.0 IIW LOX 103 120 ........................................................................................ 
11011 6401. 0 .140 0.110 0.090 55.360 0.590 43.670 0.030 0.030 
11011 11984. 0.160 0.110 0.080 55.340 0.600 43.700 0.030 0.030 
11013 15816. 1 .890 0.650 0.600 53.460 0.810 42.530 0.040 0.090 
11014 18014. 3.590 1.110 1.050 51.720 0.970 41.430 0.050 0.150 
11015 70364. 5.440 1.760 1.500 49.720 1.070 40.190 0.070 0.190 
11016 z m 3 .  4.670 1.470 1.220 50.600 1.010 40.780 0.060 0.150 
11017 2 ~ 1 1 8 .  9.830 1.110 0.900 51.630 0.930 41.410 0.060 0.200 
11018 27594. 5 .470 1.690 1.300 49.900 0.990 40.280 0.070 0.310 
11019 24141. 3.710 1.370 1.040 51.340 0.980 41.380 0.060 0.250 
11020 24755. 2.660 0.900 0.720 52.590 0.940 42,160 0.050 0.150 
11021 25333. 4.440 1.460 1.100 50.740 1.060 40.960 0.070 0.140 
11022 25981. 4.730 1.140 1.030 50.970 1.030 41.010 0.060 0.180 
11023 27184. 5.300 0.670 0.840 51.200 0.980 40.990 0.050 0.100 
11024 28643. 5.150 0.810 0.910 ~ 1 . 0 6 0  1.000 40.950 0.060 0.120 
11025 29330. 3.460 0.480 0.570 52.610 0.930 42.040 0.050 0.070 
11026 29866. 2 .710 0 .300  0.410 53.310 0.900 42.510 0.040 0.040 
11027 29150. 4.790 1.060 0.990 50.940 1.100 41.070 0.070 0.150 
11028 19533. 3 .430 0.650 0.650 52.350 1.010 41.950 0.050 0.080 

11030 37052. 4.400 0.610 0 . ~ 8 0  51.830 0.890 41.460 0.060 0.100 
11029 32514. 2.580 0.400 0.430 53.240 0.900 42.440 0.050 0.060 

11031 27584. 5 .680 0.310 0.590 51.290 0.050 41.160 0.060 0.050 
11032 23351. 7 .090 0.340 0.680 50.230 0.900 40.550 0.050 0.060 
11033 19856. 7.670 0.350 0.690 49.760 0.910 40.370 0.050 0.060 
11034 14966. 9 .080 0.390 0.000 48,730 0.900 39.840 0.050 0.060 
11035 10791. 9.350 0.440 0.870 48.560 1.010 39.570 0.060 0.070 
11036 5474. 9.570 0.490 0.910 48.410 1.010 39.380 0.060 0.070 ........................................................................................ 



I 
I 
I 
I 
I 
I 
Y) 
I 
I 
I 
I 
I 
I 

BLAST CHEMISTRY REPORT 
Kamloops quarry BC 

.... ~~ ......................... ~ 

NUN unzo TIOZ raos CL- un.0 -_-----___ 
11011 
11012 
11013 
11014 
11015 
11016 
11017 
11010 
11019 
11020 
11021 
11022 
11013 
11024 
11075 
11026 
11027 
11020 
11029 
11030 
11031 
11032 
11033 
11034 
11035 
11036 

.---____-______________. 
0.010 0.010 0.040 
0.010 0.020 0.040 
0.030 0.050 0.040 
0.060 0.070 0.040 
0.110 0.090 0.040 
0.100 0.000 0.040 
0.000 0.060 0.040 
0.130 0.080 0.040 
0.100 0.070 0.040 
0.060 0.050 0.040 
0.090 0.070 0.040 
0.070 0.060 0.040 
0.030 0.040 0.040 
0.040 0.040 0.040 
0.020 0.030 0.040 
0.010 0.010 0.040 
0.040 0.060 0.040 
0.020 0.040 0.040 
0.020 0.020 0.040 
0.050 0.030 0.040 
0.040 0.020 0.050 
0.040 0.020 0.010 
0.040 0.030 0.040 
0.040 0.030 0.050 
0.050 0.030 0.050 

0.060 0.040 0.050 

.___-----_ 
-1.000 
-1.000 
-1.000 
-1.000 
-1.000 
-1.000 
-1.000 
-1.000 
-1.000 
-1.000 
-1.000 
-1.000 
-1.000 
-1.000 
-1.000 
-1.000 
-1.000 
-1.000 
-1.000 
-1.000 
-1.000 
-1.000 
-1.000 
-1.000 
-1.000 
-1.000 

.------ 
0.030 
0.030 
0.090 
0.160 
0.310 
0.270 
0.210 
0.340 
0.260 
0.160 
0.260 
0.190 
0.100 
0.120 
0.070 
0.040 
0.140 
0.000 
0.070 
0.120 
0.070 
0.070 
0.060 
0.060 
0.070 
0.080 
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BLASTRESERVES REPORT 
I O O P S  LIMESTONE QUARRY 1995 

RKSERVE FOR THE OROUP I 4 

FROM BLAST 12000 TO 1-T 12990 

NUMBER OF BLASTS I 22 
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BLAST CHEMISTRY REPORT 

nun TON SI02 AL20 1.20 CIO M a 0  LO1 503 xi0 ........................................................................................ 
12012 5434. 0.100 0.130 0.060 55.350 0.630 43.730 0.040 0.030 
12013 5434. 0.090 0.130 0.050 55.360 0.640 43.780 0.040 0 . 0 3 0  
12014 5433. 0.230 0.130 0.050 55.250 0.650 43.750 0.030 0.030 
12015 10960. 0.330 0.170 0.100 55.090 0.700 43.680 0.030 0.040 
12016 13115. 0.450 0.150 0.080 55.060 0.700 43.650 0.030 0.030 
12017 15254. 0.750 0.160 0.110 54.910 0.700 43.520 0.030 0.030 
12018 16677. 2.120 0.640 0.510 53.350 0.850 42.590 0.040 0.110 
12019 16805. 2.670 0.880 0.710 52.620 0.950 42.180 0.050 0.150 

12021 18398. 2.400 0.840 0.680 52.810 0.990 42.360 0.050 0.130 
12020 17564. 2.510 0.860 0.700 S2.710 0.9710 42.270 0.050 0.140 

12022 19242. 2.490 0.820 0.670 52.790 1.000 42.340 0.050 0.120 
12023 20069. 2.330 0.780 0.630 52.930 0.980 42.430 0.060 0.120 
12024 21130. 1.220 0.440 0.350 54.110 0.900 43.170 0.040 0.070 
12025 21412. 0.970 0.390 0.290 54.330 0.880 43.320 0.040 0.060 
12026 20972. 1.820 0.770 0.560 53.290 0.940 42.660 0.050 0.130 
12027 21973. 1.050 0.510 0.370 54.150 0.860 43.150 0.040 0.080 

12028 24935. 0.330 0.200 0.140 55.050 0.760 43.600 0.040 0.040 
12029 23159. 2.420 0.240 0.320 53.610 0.760 42.620 0.050 0.040 
12030 17287. 7.000 0.340 0.700 50.300 0.880 40.580 0.050 0.060 
12031 14574. 9.230 0.390 0.850 48.650 0.980 39.700 0.050 0.060 
12032 9857. 9.130 0.380 0.810 48.700 0.960 39.810 0.050 0.060 
12033 4662. 9.150 0.390 0.820 48.720 0.960 39.770 0.050 0.060 ........................................................................................ 
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. .  BLAST CHEMISTRY REPORT 
gamloopo quarry BC 

*VI( Ma20 1102 P205 CL- MASO 

12012 
12013 
12014 
12015 
12016 
12017 
12018 
12019 
12020 
12021 
12022 
12023 
12024 
12025 
12026 
12027 
12028 
17029 
12030 
12031 
12032 
12033 

.----__- 
0.010 0.020 
0.010 0.020 
0.010 0.020 
0.010 0.020 
0.010 0.020 
0.010 0.020 
0.040 0.040 
0.050 0.050 
0.050 0.040 
0.040 0.040 
0.040 0.040 
0.040 0.010 

0.020 0.020 
0.020 0.020 
0.050 0.030 
0.040 0.020 

0.030 0.010 
0.030 0.010 
0.010 0.020 
0.040 0.030 

0.040 0.030 
0.040 0.030 

.-------- 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 
0.050 
0.040 
0.040 

0.040 

- - - - - - - - 
-1.000 
-1.000 
-1.000 
-1.000 
-1.000 
-1.000 
-1.000 
-1.000 
-1.000 
-1.000 
-1.000 
-1.000 

-1.000 
-1.000 

-1.000 
-1.000 

-1.000 
-1.000 
-1.000 
-1.000 
-1.000 
-1.000 

------- 
0.030 
0.030 
0.030 
0.040 
0.030 
0.030 
0.120 
0.150 
0.140 
0.130 
0.120 
0.120 
0.070 
0.070 
0.140 
0.100 
0.050 
0.060 
0.070 
0.070 
0.060 
0.070 
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BLAST CHEMISTRY REPORT 
Kamloops quarry BC I e 
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*VU 701 ax02 .LZO PRZO CLO no0 LOX I 0 3  K20 . 
13013 4434. 6.290 2.380 1.870 48.290 1.300 39.540 0.090 0.400 
13014 S842. 0.210 0.170 0.090 5S.170 0.750 43.780 0.030 0.030 

13015 7136. 0.450 0.190 0.130 S4.980 0.790 43.670 0.030 0.030 
13016 12896. 0.570 0.200 0.150 54.890 0.800 43.620 0.030 0.030 

13017 13367. 0.480 0.200 0.150 54.920 0.830 43.670 0.030 0.030 

13018 13837. 0.520 0.210 0.160 S4.870 0.840 43.640 0.030 0.030 
13019 14207. 0.560 0.210 0.160 S4.840 0.840 43.620 0.040 0.030 

13020 13897. 1.460 0.570 0.420 S3.790 0.910 42.980 O . O S 0  0.090 

........................................................................................ 

13071 13722. 1.970 0.860 0.620 s3.080 0.950 41.530 0.050 0.150 
13022 14901. 0.330 0.210 0.160 55.010 0.800 43.640 0.040 0.030 

13013 15365. 0.190 0.190 0.140 5S.080 0.750 43.S90 0.040 0.030 

13024 13966. 0.690 0.190 0.160 54.030 0.720 43.370 0.040 0.040 
13025 9071. 6.370 0.320 0.650 50.750 0.050 40.850 0.050 0.050 
13026 5545. 9.460 0.380 0.890 48.S50 0.930 39.S80 0.050 0.060 ........................................................................................ 



BIAS" CHEMISTRY REPORT 

lull *A20 TI02 P205 CL- I M P  ................................................ 
13013 0.150 0.120 0.050 -1.000 0.410 
13014 0.010 0.020 0.040 -1.000 0.030 
13015 0.010 0.010 0.040 -1.000 0.030 
13016 0.010 0.010 0.040 -1.000 0.030 
13017 0.010 0.010 0.040 -1.000 0.030 
13018 0.010 0.010 0.040 -1.000 0.030 
13019 0.010 0.010 0.040 -1.000 0.040 
13020 0.030 0.030 0.040 -1.000 0.100 
13021 0.060 0.040 0.040 -1.000 0.160 
13022 0.020 0.010 0.040 -1.000 0.040 
13023 0.030 0.010 0.040 -1.000 0.060 
13014 0.040 0.010 0.040 -1.000 0.070 

13016 0.050 0.030 0.040 -1.000 0.070 
1302s 0.050 0.010 0.040 -1.000 0.070 

................................................ 






































