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SUMMARY 

Queenstake Resources Ltd. along with i t s  joint venture partner, Haines Gypsum Inc., 
conducted an  exploration program on t h e  O'Connor River gypsum deposit located in north- 
western B.C., 96 air  km northwest of Haines, Alaska. 

The exploration program included geological mapping (1:lOOO scale), surveying and 690 m 
of N Q  and BQ size core diamond drilling on t h e  East Zone gypsum deposit. All 
intersecting of gypsiferous core  were  split, crushed and assayed at 1.5 m intervals. 

The drilling program delineated 2.50 million tonnes of gypsum with an  average  grade of 
79% within t h e  East Zone reserve block. 
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1.0 INTRODUCTION 

- 1.1 Location and Access 

The gypsum deposits are  located on both sides of the  O'Connor River near t he  
headwaters of its north fork in north-western B.C. between elevations 800 and 1,200 
meters (see Fig. 1). Parton Glacier is at the  headwaters of the  O'Connor River 
2H km north of the gypsum deposits. The East Zone is the  most accessible of the  
three gypsum zones. The deposits a r e  located approximately 96 air  km northwest of 
Haines, Alaska. From mile 66 (km 106) on the  Haines Road (a paved all weather 
highway joining Haines, Alaska with Haines Junction, Yukon) a winter access road 

meanders 12 km westerly t o  reach the  gypsum deposits. The middle 6 km of this 
road traverses soft muskeg. 

The shortest road distance to the  gypsum would be t o  follow the  Klehini R. valley on 

beyond the Maid of Erin road which is 6.4 km north of t h e  old Haines Road loop at 
Rainy Hollow. However, this entire route traverses a steep side hill which would 

present problems of avalanching, debris flows and spring washouts. This route does 
appear to dry up quickly in the  spring and stays relatively dry throughout the  
su rn mer. 

The haul distance t o  Haines, Alaska from the  gypsum claims is 104 km. From 
Haines to the  Lutak dock facility is another 6.4 km. Haines, Alaska to Vancouver is 
a distance of approximately 1,800 sea km. 

- 1.2 Physiography 

The entire access route t o  the gypsum claims from the  Haines Road and the gypsum 
deposit area itself is located above t r ee  line with only 'buck-brush' and alpine 
meadow vegetation present. The summer season is short (mid June t o  mid 
September) and winters are harsh with an average snowfall of 4.6 - 6.0 m. 
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- 1.3 Property 

Table 1 gives claim s t a t u s  for t h e  area of interest  as of December 1, 1986. A claim 
map is included (Figure 2) which shows d a i m  boundaries with respect to t h e  gypsum 
zones. 

TABLE I 
CLAIM STATUS 

CLAIM NAME 

North Sum 
North Gyp 
Jase 1 

Jase 2 

Cypsite 1 

Cypsite 2 

GYP 
Sum 
Kim 1 

Kim 2 

Kim 3 

Kim 4 

RECORD NUMBER 

2322 

2321 

2319 
2320 

2283 

2284 

170 

169 

228 1 

2282 

2508 

2509 

EXPIRY DATE 

June  14, 1988 

June  14, 1988 

June  14, 1988 

June  14, 1988 

May 23, 1995 

May 23, 1995 

October 28, 1990 

October 28, 1990 

May 23, 1995 

May 23, 1995 

July 26, 1987 

July 26, 1987 
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1.4 History - 

J. J. McDougall for Ventures Limited (Falconbridge Ltd.) first discovered the  
showings in 1958. They were staked, mapped and sampled late in 1958. In 1959, 69 
m of Ex size core was drilled mainly on the  West Zone by Ventures Limited. 
Recovery was poor and assessment was incomplete. In 1964 Falconbridge conducted 
some trenching mainly t o  investigate the sphalerite showing found south of the  East 
Zone. In 1965, 218.5 m of Ax and 59 m of Ex size core were drilled again mainly on 
the  West Zone. Recovery was poor but results confirmed the general nature of the  
deposit to 30.5 m in depth. Results indicated high purity gypsum present but no 
assays were done for salt (NaCI). Interbedded amphibolite bodies were encountered 
here. The deepest hole reached 64 m with most being around I 5  m in depth. 

Late  in 1984, a bulldozer was driven to the  East Zone and a bulk sample of gypsum 
was excavated and shipped on behalf of Haines Gypsum Inc. During 1985, geological 
mapping was done by G. V. White for the  Ministry of Energy, Mines and Petroleum 
Resources. The property was then brought under a common management by Haines 
Gypsum Inc. and joint ventured with Queenstake Resources Ltd. early in 1986. 

- 1.5 Present Work 

I t  was decided t o  evaluate only the  East Zone gypsum deposit due to the  logistical 
problems in crossing the  O'Connor River, budget constraints and the  f ac t  t he  
diamond drilling had already been done on the  West Zone. 

A Longyear-38 diamond drill, D8 and D7 bulldozers were able to traverse the winter 

road t o  the  property in mid July, 1986. Diamond drilling was carried out totalling 
690 m of N Q  and BQ size core. All gypsiferous core was split, crushed and assayed 
at 1.5m intervals with duplicate samples being stored in Vancouver, B.C. Surveying 
and geological mapping at 1:lOOO scale was done as well over the  East Zone. 
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2 0  GENERAL GEOLOGY 

The O'Connor River gypsum deposits lie within Alexander Terraine of the Insular 
Tectonic Belt. The Duke River and Denalit thrust faults strike northwest-southeast 
and are  located approximately 80 km northeast of the gypsum deposits. 

The gypsum bodies lie disconcordant within upper Paleozoic carbonate sediments. 
They appear t o  be Tertiary in age. Surrounding t h e  carbonate sediments a re  many 
large and small granodirote intrusions of lower Tertiary age (Tkope River 
Intrusives). 

The gypsum bodies themselves contain or are  bounded by amphibolite, tuff and 
quartz-feldspar-porphyry also of Tertiary age. 

3.0 PROPERTY GEOLOGY 

- 3.1 StratiRraphy 

The upper Paleozoic (or c r?) carbonate ro( s consist ( iefly c rrne , 
massive grey/blue-grey/black limestone which is occasionally argillaceous and 
siliceous. Dolomitization and marblization are common. Distinct s t ra ta  of buff- 
pink hematitic limestone/dolomite lie north of the  gypsum deposit. 

Just southwest of the East Zone and possibly bordering on it lies a small Oligocene 
age gneissic granodiorite. Peripheral t o  it, the  limestone country rock has been 
sheared and hydrothermally altered. 

Other igneous rock within the area is found as: sills (up t o  15m thick) of fine t o  

coarse grained amphibolite showing obvious chill margins and containing pyrite and 
pyrrhotite; quartz-feldspar porphyry between the gypsum deposit and limestone to 
the south which consists of light brown-light grey porphyroblasts in a grey fine 
grained siliceous matrix. A thin mafic dike rock (rare) was noted crosscutting 
limestone 300 m north of the East Zone. 
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Within t h e  gypsum, tuffaceous layers are commonly found concordant with bedding 
consisting of biotite, chlorite, amphibole and sericite. As well, many other  
impurities exis t  interbedded with t h e  gypsum such as strontianite,  siderite, ankerite,  
limonite, scapolite and t remoli te  (see diamond drill logs-appendix A). I t  is likely 

t h a t  many uncommon hydrous minerals also occur within the  gypsum zone in t r a c e  
amounts. 

- 3.2 Structure  

Seventy-five poles to  bedding and faulting were plotted on a stereo-net (see page 
11). The gypsum bodies which are faul t  bounded cross-cut bedding and t rend roughly 
parallel to t h e  Duke River Faul t  t o  the  northeast. Government mapping indicates an  
anticlinal s t ruc ture  just north of and parallel to t h e  gypsum zones. Many thrust  
f a u l t  ramps likely underlie the  area of interest  and these would have ac ted  as 

intrusive channelways. 

Evidence of 'horst' faulting can be seen on t h e  west bank of t h e  O'Connor River 

100 m south of t h e  east gypsum zone. The north block has been uplifted several  
meters  with respect  to t h e  south block. The gypsum zone at its eastern end pinches 
out in a wide fau l t  zone and likely does not  thicken again due to t h e  lack of 
sinkholes. 

The East  and West gypsum zones are on t rend with each  other and were t h e  same 
deposit before  erosion took out t h e  cent ra l  portion. There is an absence of 
interl i thic folding within the  gypsum zone which implies recent  origin with 
unconfined swelling. 

- 3.3 Overburden and Glaciation 

Glaciation has  ended only recently (in fact ,  Par ton  Glacier is only 2.5 km north of 
t h e  gypsum deposits). Gypsum zones were protected from erosion by more 
competent  l imestone to t h e  north and south. 

A t  least one  period of glaciation is evident to t h e  highest elevations of t h e  East 
Zone. Here  a glacial till  is found which contains 20% sand, 40% si l t  and clay, 30% 

pebbles and cobbles and 10% boulders (up to 1 m diameter). On these upper slopes 
(340) overburden thickness is 3-5 meters  and this thins toward t h e  river (slopes up to 
400). 
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FIG. 3 
Regional Geology 
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FIG. 4 
PROPERTY GEOLOGY 
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1.0 DIAMOND DRILLING 

A total  of 690 m of N Q  and BQ diamond drilling was done using a Longyear-38 
diamond drill (see table 2). Drilling s t ra tegy was to evaluate the  length of the  
gypsum body as indicated by sinkholes and to discover its t rue  thickness and grade at 
depth by locating both the  hanging wall and footwall contacts. DDH-86-6 was 
drilled vertical  to test the  grade of the  gypsum at depth and down dip. 

Ore  grade gypsum was considered to be any mining unit with an  ar i thmetic  average 
of over 72% gypsum. For ore  reserve calculations a density of 2.1 tonnelm3 was 
used. The average depth of hydration was found to be 41 meters  from the  
paleosurface. 

Six cross-sections and one longitudinal section were made to determine ore  reserves 
(see Figures 4 and 5). From each cross-section the  a rea  of gypsum was determined 
(not including amphibolite) as follows: 

AA' = 3,879 m2 
00' = 2,577 m2 
CC' = 3,995 m2 
DD' = 2,753 m2 
EE' = 2,103 rn2 
FF' = nil 

The length of 390 m and an average gypsum area of 3,049 m2 (AAI-EE') was used to 
calculate total reserves. It was thought t ha t  t he  strike length could be extended 50 
m east of EE' based on sinkholes, and 50 m west of AA' because of gypsum outcrop 
north of and below AA'. 
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TABLE 2 

DIAMOND DRILLING SUMMARY 

HOLE # INCLINATION CASING 

86-1 

86-2 

86-3 

86-4 

86-5 

86-6 

86-7 

86-8 

-60, AZ180 19 

-60, AZ180 3 

-45, AZ180 3 

-45, A2180 3 

-60, A2200 2 

-90 5 

-60, A2200 0.6 

-60, A2180 0.6 

BEDROCK 
DRILLED(m) DEFLW 

I02 -*- 
70 -68 

103 -55 

27 -* - 
105 -68 

144 -85 

64 -63 

61 -64 

TOTAL = 

FINAL 
DEPTH (m) COMMENTS 

102 NQ 

70 NQ 

105 NQ 

27 NQ 

108 NQ & BQ 

148 BQ 

67 BQ 

63 BQ 

- 
690 
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From Figures 4 & 5: 

East Zone Reserves = 390 m 3,049 m2 2.1 tonne/m3 = 2.50 million tonnes 
(of 79% gypsum) 

Blending of the intercalated amphibolite would reduce the overall grade t o  
approximately 70% and increase the tonnage t o  2.8 million tonnes. The blending of 
amphibolite should have no negative effects for wallboard industry use (as it would 
remain inert throughout the wallboard process); but would be detrimental for 
cement industry use  as the % insolubles, iron oxides and alumina oxides would be 
increased. I t  would appear that  this deposit is of marginal quality for cement 
manufacturers without any blending of amphibolite as SO3 seems to average 40% 
throughout the hydration zone (low) and the insolubles and oxides are quite high 
(especially in the southerdfootwall side of the deposit where an increase in 
tuffaceous material is encountered). Amphibolite could be separated out during 
mining with relative ease due t o  its contrasting colour and hardness. I t  could be 
that the lab procedure used to test for insolubles and Fe/AI oxides was more 
rigorous than that  used by cement companies thereby giving higher results and this 
should be checked. 

The nature of the West Zone is the same as that  of the East Zone although it was 
reported that  complex deformation exists there (McDougall, 1966). The Kim Zone 
was never visited by this author due to inaccessibility and t ime constraints. 

5.0 CONCLUSIONS 

The East Zone contains 2.50 million tonnes of gypsum suitable for wallboard industry 
use and possibly for cement industry use. The gypsum body dips steeply north (600- 
700), is bounded by limestone south and north and contains 2-3 sills of amphibolite 
(up t o  15m thick) and wisps of tuffaceous material nearer its southern half. The 
East Zone is a tabular body (approximately 400 meters x 100 meters x depth 
unknown), of which (from surface) only the top 41 meters has been hydrated from 
anhydrite into gypsum. It  is a typical hydrothermal origin gypsum deposit similar to 
that at Falkland, B.C. or Chichagof Island, Alaska. 
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6.0 RECOMMENDATlONS 

An engineering study should be carried out t o  determine road building and 
maintenance costs, equipment costs, stripping ratio (from 'life of pit' plan-waste rock/ore 

ratio), port facility capacity and costs, transportation costs, labour costs (seasonal 
operation only), etc. Queenstake 

Resources Ltd. will then be in a position to decide upon either mining the deposit on its 

own or selling it to  major gypsum products company. 

A study of market potential also has t o  be done. 
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STATEMENT OF QUALIFlCATIONS 

I, MICHAEL DERRECK PHILPOT, consulting geologist, of hJ.D.P. 
Management Services, with a business address of 2724 Bayview Street ,  Surrey, 
British Columbia, HEREBY CERTIFY THAT: 

1. 

2. 

3. 

4. 

5.  

6 .  

1 a m  a graduate from t h e  University of British Columbia (1978) with a 
BSc.  degree majoring in Geology. I a m  also a graduate  f rom Ci ty  
University (1986) with an  M.B.A. degree majoring in Business 
Administration. 

From 1978 to t h e  present, I have  been act ively engaged in various 
disciplines relating to t h e  mining industry, primarily at locations in western 
North America. 

I personally visited t h e  O'Conner River Gypsum deposit in June 1986, 
and have been engaged by Queenstake Resources Ltd. to conduct various 
preliminary feasibility studies relating to t h e  project. 

I have no interest  in Haines Gypsum Inc. o r  Queenstake Resources 
Ltd., or in t h e  subject property, nor do I expec t  to receive any interest .  

I a m  a Fellow of the  Geological Society of Canada. 

I approve of this report being used for  a Prospectus or S ta tement  of 
Material  Facts. 

DATED in Vancouver, British Columbia this t h e  111- day of November, 1986. 

Michael D. Philpot, BSc., M.B.A. 



STATEMENT OF QUALIFICATIONS 

I, Glen M. Rodgers of P.O. Box 63, Skookumchuck, B.C.; do hereby certify that: 

1) 
Science degree in Geological Engineering. 

I a m  a graduate from the University of Manitoba (1977) with a Bachelor Of 

2) 
Columbia and the Yukon Territory. 

From 1977 to 1981 1 worked as a geologist in mineral exploration in British 

3) 
Domtar, Inc. 

From 1982 to June, 1986 1 have worked as a geological consultant only for 

4) 
personally examined most western Canada gypsum deposits (including Alaska). 

I have researched every known gypsum deposit in western Canada and have 

5 )  I personally supervised field work on the  O'Connor River gypsum claims during 
1986 for  Queenstake Resources Ltd. and have interpreted all da t a  resulting from 
this work. 

6 )  
membership as a Professional Engineer. 

I a m  a fellow of the  Geological Association of Canada and am eligible for 



O'CONNOR RIVER GYPSUM JOINT VENTURE 
STATEMENT OF EXPENDITURES 

(for the 11 months ended November 30, 1986) 

Personnel 

K. Galovich Project Supervisor June - November 
M. Philpot Consultant May - November 

$13,830 
11,097 

G. Rodgers Field Supervisor July - September 33 days @ $215 day 
(field) 

19 days @ $150.50 day 
(office) 10,159 

K. Hansen Technician July 20 - Aug. 14 @ $130/day 3,757 
M. Silbernagel Technician July 23 - Aug. I4  @ $220/month 2,049 
L. Griswold Equipment Operator July 21 - Aug. 16 332 hrs @ $l4/hr 6,231 
5. Brown Cook July 19 - Aug. 16 @ $100/day 2,850 

Total wages indudes other costs and benefits, inclusive of overtime (1Kx) for burly personneL 

TOTAL PERSONNEL 

Camp Costs 

Food 
Propane 
Building Supply & Maintenance 
Field Camp Supplies 

TOTAL CAMP COSTS 

Contracting 

Diamond Drilling 690 m NQ/BQ 
(Longyear - 38) 

TOTAL CONTRACTING COSTS 

Assay 

294 samples @ $4O/sample 

Gypsum rock samples analysed f w  % Free H20, % combined H 2 0  
NaCI, CaO, S03, silica & insolubles, iron and aluminium oxides (R2O3) 
MgO, 96 CaSO4 2H20 

TOTAL ASSAY 

549,973 

$ 4,164 
125 

13,600 
31751 

$21,640 

$64,740 

$11,760 



Office Expenses 

Communications 
Insurance 
Legal 
Maps, Prints, Draf t im 
Office Supplies & Expenses 
Fees, Permits & Licenses 

TOTAL OFFICE EXPENSES 

Fuel 

Fuel-Diesel 
Fuel-Gas 

- 

TOTAL FUEL 

Travel 

Travel-Fixed Wing 
Travel-Helicopter 
Travel-Vehicle Rental, Gas 
Travel-Food & Accommodation 

TOTAL TRAVEL 

Equipment 

D8K Dozer Rental 228 hrs. @ $100/hr. 
D7F Dozer Rental & Operation 71 hrs. @ $120/hr 
9888 Front End Loader & ODeration 4 hrs. Sl4Olhr 
966C Front End Loader & Oberation 
ATV Rental 

4 hrs. 6 $-8Oihr 
~. 

Rock Crusher Rental 
Equipment Maintenance 
Vehicle Maintenance 

TOTAL EQUIPMENT 

TOTAL EXPENDITURES 

Expenditure Allocation Queenstake Resources Ltd. 
Haines Gypsum Inc. 

$ 1,171 
580 

4,640 
4,818 

539 
323 

$12,071 

$ 7,874 
914 

$ 8,788 

$ 2,832 
15,021 

643 
5,467 

$23,963 

$28,800 
8,520 

560 
320 

1,465 
713 

10,629 
1,076 

$52,083 

$245,018 

$122,689 
122,689 



APPENDIX A 

DIAMOND DRILL LOGS 
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APPENDIX B 

ASSAY RESULTS 



RESULTS OF TESTING: 

PUEEWSTRKf RESOURCES - GVPSUfl PROJECT 

SNPL CLIENT ID SFREE SCOIIBltlED SODlUH 
I H20 H20 MORIDE 

Wac1 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 - 
33 
34 
35 
34 
37 

3 

1-1.5-3.0 
1-3.0-4.5 
1-4.5-6.0 
1-6.0-7.5 
1-7.5-9.0 
1-9.0-10.5 
1-10.5-12.0 
1-12.0-13.5 
1-13.5-15.0 
1-15.0-16.5 
1-16.5-18.0 

1-19.5-21 .O 
1-21.0-22.5 

1-24.0-25.5 
1-25.5-27.0 
1-27.0-28.5 
1-28.5-30.0 
1-30.0-31.5 
1-31.5-33.0 
1-33.0-34.5 
1-34.5-36.0 
1-36.0-37.5 

1-39.0-40.5 
1-40.5-42.0 
1-42.0-43.5 
1-43.5-45.0 
1-45.0-46.5 
1-46.5-48.0 
1-48.0-49.5 
1-49.3-51.0 
1-51 .O-52.5 
1-52.5-54.0 
1-51.0-55.5 
1-55.5-57.0 

1-18.0-19.5 

1-22.5-21. o 

1-37. 5-30. o 

(0.01 
(0.01 
(0.01 
(0.01 
(0.01 
(0.01 
(0.01 
0.02 

(0.01 
(0.01 
(0.01 
(0.01 
(0.01 
(0.01 
0.05 
0.01 
0.01 
0.01 
0.02 
0.02 
0.02 

(0.01 
0.01 
0.01 
0.01 

(0.01 
0.02 
0.03 

(0.01 
0.01 
0.05 
0.06 
0.23 
0.07 
0.04 
0.04 
0.02 

17.20 
17.50 
17.00 
14.80 
18.60 
18.30 
15.30 
0.93 
5.57 

16.10 
14.90 
18.20 
17.20 
17.70 
19.00 
19.10 
19.00 
15.10 
12.90 
16.00 
17.30 
18.00 
19.10 
18.70 
14.90 
15.40 
12.00 
7.83 

11.60 
7.06 
8.37 

15.00 
13.80 
11.90 
16.40 
11.70 
13.50 

(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
0.03 

(0.03 
0.03 

(0.03 
0.03 

(0.03 
0.03 

(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 

WClun s u m  
OXIDE TRIOXIDE 
kO so3 
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31.00 37.90 
30.90 38.60 
29.60 36.80 
31.70 32.10 
31.30 40.60 
31.90 40.80 
31.30 33.10 
19.50 0.62 
29.50 12.50 
32.40 38.00 
30.70 34.30 
30.90 41.40 
30.90 37.40 
30.10 39.20 
32.00 41.20 
32.40 43.70 
32.50 42.30 
30.80 33.00 
31.00 28.70 
34.10 37.10 
30.10 38.50 
32.20 41.90 
31.40 46.00 
32.30 46.50 
31.30 48.20 
32.80 47.70 
30.70 29.20 
32.60 32.60 
30.70 28.20 
35.90 51.60 
35.80 53.90 
34.00 49.20 
30.80 34.20 
30.80 28.80 
26.20 39.80 
37.10 46.50 
21.90 40.10 

4.38 
4.89 
8.06 
1.30 
2.08 
1.76 
6.54 

50.90 
8.10 
2.18 
3.94 
4.34 
5.40 
7.18 
1.82 
0.72 
0.82 
4.42 
4.34 
3.00 
8.42 
2.10 
1.44 
1.62 
1.30 
0.90 
3.00 
1.16 
5.52 
2.22 
1.28 
2.06 
1.84 
5.14 
3.88 
2.40 
4.6% 

IRON AND 
ALLRliwuw 
OIIMS 
RM3 

0.29 
0.32 
0. 58 
0.09 
0.09 
0.10 
0.38 
2.48 
0.84 
0.24 
0.30 
0.60 
0.85 
0.22 
0.22 
0.10 
0.07 
0.55 
0.37 
0.39 
0.88 
0.33 
0.03 
0.04 
0.02 
0. OB 
0.34 
0.36 
0.47 
0.08 
0.17 
0.14 
0.45 
0.42 
0.36 
0.11 
0.55 

OIIM 
no0 

1.64 
0.99 
0.96 
4.88 
1.20 
1.27 
1.82 
4.38 

11.40 
3.02 
3.87 
1.06 
1.39 
0.81 
0.85 
0.77 
0.80 
3.27 
5.51 
3.05 
0.87 
1.02 
0.72 
0.40 
0.70 
1.51 
8.69 
7.62 
7.10 
1.03 
0.27 
0.27 
4.03 
6.43 
1.BS 
0.92 
2.n 

82.11 
83.62 
81.23 
70.71 
88.17 
87.44 
73.10 

4.51 
2Q.61 
76.93 
71.19 
86 .n  
82.18 
14.51 
90.79 
91.26 
90.78 
n. 15 
61.64 
76.45 
82.66 
06.00 
91.26 
19.35 
71.19 
73.58 
57.34 
37.41 
55.42 
33.73 
39.99 
71.67 
65.94 
56. I 
78.36 
55.90 
b4.W 
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RESULTS OF TESTING: (CON'T) 

MENSTAKE RESOURCES - GYPSUR PROJECT 

SNPL CLIENT ID SFREE SCOWBINED SODIM 
I H20 m CHLORIQE 

lac1 

38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 

50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 

74 

/ +  49 

I. 73 

\ 

1-57.0-58.5 
I-58.5-60.0 
1-60.0-61.5 
1-72.0-73.5 
1-73.5-75.0 
1-75.0-76.5 
1-76.5-78.0 
1-78.0-79.5 
1-79.5-81.0 
1-81.0-82.5 
1-82.5-84.0 
1-84.0-85.5 
1-85.5-87.0 
1-87.0-88.5 
1-88.5-90.0 
1-90.0-91.5 
1-91.5-93.0 
2-3.5-4.5 
2-4.5-6.0 
2-6.0-7.5 
2-7.5-9.0 
2-9.0-10.5 
2-10.5-12.0 
2-12.0-13.5 
2-64.5-66.0 
2-15.0-16.5 
2- 16.5- 18.0 
2- 18.0- 19.5 
2-19.5-21.0 
2-21 I0-22.5 
2-22.5-24.0 
2-24.0-25.5 
2-25.5-27.0 
2-27.0-28.5 
2-28.5-30.0 . 
2-30.0-31 .S 
2-31.3-33.0 

0.06 8.10 
0.08 6.12 
0.31 8.62 
0.14 9.06 
0.03 2.47 
0.03 3.57 
0.04 3.73 
0.07 8.10 
0.11 4.65 
0.16 4.64 
0.24 6.00 
0.06 7.44 
0.05 0.90 
0.03 8.84 
0.06 3.62 
0.29 17.60 
0.13 9.51 
0.09 16.70 
0.05 19.40 
0.09 18.30 
0.10 18.70 
0.09 13.40 
0.06 3.01 
0.12 5.57 
0.18 5.47 
1.83 0.77 
0.14 0.35 
0.08 0.51 

(0.01 17.20 
0.02 16.70 
0.99 3.35 
0.15 8.88 - 
0.03 5.66 

(0.01 16.40 
0.03 5.92 
0.01 18.50 
0.01 11.30 

(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
0.03 

(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
0.045 

(0.03 
0.06 

(0.03 
(0.03 
0.03 

(0.03 
0.03 

(0.03 
0.03 
0.03 

CRLCIUR 
OIIDE 
c10 

35.20 
27.50 
31.70 
13.40 
35.20 
35.50 
31.70 
23.30 
21.86. 
27.20 
33.20 
28.00 
39.40 
31.00 
28.70 
30.80 
24.30 
s1.80 
32.00 
32.10 
31.60 
25.10 
22.80 
21.40 
20.40 
28.10 
26.40 
27.10 
30.40 
27.90 
26.10 
27.30 
28.10 
33.40 
25.80 
29.80 
30.20 

SULPHUR 
TRIOXIDE 
SO3 

47.40 
45.60 
32.70 
22.10 
5.82 

40.90 
2b. 10 
29.30 
26.50 
24.70 
37.90 
23.20 
55.10 
30.00 
7.72 

41.20 
22.50 
58.00 
44.70 
43.00 
44.20 
32.40 
6.85 

12.10 
11.80 
0.40 
0.43 
0.54 

40.90 
39.40 
6.92 

21.60 
13.50 
45.90 
13.50 
45.40 
27.20 

SILICA 
AND 
IWSOL 

1.94 
1.28 

23.80 
11.90 
13.30 
5.52 

32.20 
29.90 
33.60 
21.40 
8.44 

15. 20 
2.46 
9.80 

14.90 
4.72 

24.90 
2.76 
1.46 
1.40 
1.70 

21.50 
32.80 
33.90 
36.90 
19.10 
21.10 
21.90 
6.44 

10.40 
23.50 
18.90 
15.40 
1.10 

21.10 
2.24 
4.84 

IRON AND 
KUHIHlfH 
OXIDES 
RZOJ 

0.14 
0.21 
1.63 
1.43 
2.02 
1.11 
4.66 
3.65 
4.05 
2.33 
1.20 
1.60 
0.30 
0.62 
1.83 
0.66 
1.08 
0.3s 
0.10 
0.07 
0.27 
0.89 
2.24 
2.20 
2.88 
2.56 
2.00 
2.02 
0.87 
1.38 
3.25 
1.80 
2.67 
0.13 
3.56 
0.14 
0.52 

1.88 
3.15 
1.87 
5.70 

16.10 
5.30 
3.45 
2.62 
2.94 
5.41 
3.65 
6.17 
0.78 
4.02 

11.80 
1.18 
4.96 
2.72 
0.52 
1.65 
1.03 
1.90 
8.79 
6.91 
5.34 

11.93 
12.91 
11.37 
1.45 
1.34 
9.63 
5.40 

10.34 
0.98 
8.11 
0.36 
S.58 

40.14 
29.24 
41.19 
43.29 
11.80 
17.06 
17.92 
38.70 
22.22 
22.17 
28.67 
35.55 
4.30 

42.24 
17.30 
81.09 

. 45.44 
79.79 
92.69 
87.44 
89.35 
64.03 
l4.S 
26.61 
26.14 
3.68 
1.67 
2.44 

82.10 
79. n 
16.01 
42.43 
27.04 
78.36 
28.29 
88.39 
5J. 99 



RESULTS OF TESTING: (CON'T) 

RUEENSTAKE RESOURCES - GYPSUM PROJECT 

SnPL CLIENT ID IFREE ICOMBINED SODIUH 
4 m H 2 0  CHLORIDE 

IhCl 

Is 
76 
77 
78 
79 
80 
81 
82 
83 
84 
05 

I /  - 86 
87 
&8 
89 
90 
91 
92 
93 
94 
95 
96 2 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 

: 111 

I 

1 

\ 

2-33.0-34.5 0.02 9.84 
2-34.5-36.0 0.01 9.55 
2-36.0-37.5 0.02 10.50 
2-37.5-39.0 0.03 8.66 
2-39.0-40.5 0.03 10.10 
2-40.5-42.0 0.02 10.90 
2-42.0-43.5 0.01 15.20 
2-43.5-45.0 0.03 15.20 
2-45.0-46.5 0.02 14.10 

2-48.0-49.5 0.18 15.70 
2-49.5-51.0 0.49 18.20 
2-51.0-52.5 1.01 17.80 
2-52.5-54.0 0.07 9.32 
2-54.0-55.5 0.05 12.00 
2-55.5-57.0 0.02 12.30 
2-57.0-58.5 0.06 5.16 
2-58.5-60.0 1.34 16.50 
2-60.0-60.5 0.33 16-30 
2-1.5-63.0 0.08 16.00 
2-63.0-64.5 0.81 3.05 

-04.5-66.0 3.74 1.16 
2-66.0-67.5 1.59 1.41 
2-67.5-69.0 0.22 0.95 
3-3.0-4.5 0.01 15.70 
3-4.5-6.0 0.01 19.50 
3-6.0-7.5 (0.01 18.10 
3-7.5-9.0 (0.01 18.40 
3-9.0-10.5 (0.01 16.80 
3-10.5-12.0 (0.01 13.10 
3-12.0-13.5 (0.01 16.20 
3-13.5-15.0 (0.01 16.20 
3-15.0-16.5 0.02 12.60 
3-16.5-18.0 0.02 17.80 
3-18.0-19.5 0.02 9.01 
3-19.5-21.0 '0.02 9.81 
3-21.0-22.5 0.02 16.00 

2-46.5-i6.o 0.01 12.80 

(0.03 
(0.03 
(0.03 

(0.03 
(0.03 
0.03 

(0.03 
0.03 
0.03 

(0.03 
(0.03 
(0.03 
(0.03 . 

(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 

(0.03 
(0.03 
(0.03 
0.03 

(0.03 
0.03 

0.045 

0.045 

W C I M  
OXIDE 
c10 

28.90 
30.00 
28.90 
30.10 
35.00 
29.30 
29.60 
24.00 
28.50 
29.50 
30.90 
29.30 
32.60 
30.10 
25.20 
31.50 
27.20 
30.90 
28.20 
30.30 
14.90 
9.58 

13.50 
14.70 
30.10 
32.70 
31.80 
32.10 
31.60 
32.30 
31.50 
32.40 
31.50 
31.60 
30.70 
30.90 
32.20 

SULPHUR 
TRIOXIDE 
so3 
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22.90 
22.10 
41.70 
50.10 
49.50 
30.10 
35.80 
35.90 
33.20 
39.60 
45.90 
44.30 
45.00 
22.40 
28.60 
29.50 
13.00 
42.20 
40.00 
38.30 
4.50 
0.42 
0.43 
0.51 
37.40 
46.40 
42.10 
43.30 
39.10 
30.90 
38.30 
38.40 

42.20 
21.40 
22.90 
38.10 

29.70 

10.30 
6.20 
2.74 
0.28 
0.24 
8.36 
4.36 

15.50 
5.16 
3.58 
0.44 
0.28 
1.36 
7.80 

22.70 
6.84 

13.90 
6.32 

13.00 
8.00 

53.70 
63.90 
60.00 
61.40 
8.76 
0.74 
3.44 
2.90 
2.94 
1.96 
3.66 
1.38 
2.80 
3.96 
5.48 
5. 40 
2.54 

IRON M D  

OXIDES 
m3 

0.79 
0.51 
0.26 
0.03 
0.02 
0.60 
0.97 
2.07 
0.69 
0.25 
0.01 
0.03 
0.03 
1.25 
2.82 
0.42 
1.15 
0.36 
0.76 
0.98 
4.17 
5.07 
5.52 
3.10 
0.36 
0.06 
0.37 
0.35 
0.27 
0.12 
0.27 
0.09 
0.18 
0.26 
0.42 
0.34 
0.16 

umun 

6.59 
8.45 
2.81 
1.19 
0.96 
5.35 
3.78 
1.82 
4.60 
2.85 
1.03 
1.17 
1.08 
8.20 
2.99 
4.38 
9.18 
0.59 
0.58 
1.78 
4.68 
4.58 
5.27 
3.61 
1.85 
0.45 
1.41 
1.09 
2.84 
6.34 
2.70 
3.30 
6.38 
0.83 
9.34 
9. sb 
2.7b 

PERCENT 
6rm 

47.02 
45. u 
50. 17 
41.38 
48.26 
52.08 
72.65 
72.63 
67.37 
61.14 
7s.01 
86.96 
85.05 
44.53 
57.34 
58.77 
24.65 

n. 88 
76. 45 
14.51 
5.51 
b.?4 
4.54 

75.01 
93.17 
86. I 
87.92 
So. 27 
62.59 
n. 40 
77.40 
60.20 
85.05 
43.05 
4b. 87 
7b. I S  

n. M 
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RESULTS OF TESTING: (CON'T) 

OUEENSTAKE RESWRCES - GYPSUn PROJECT 

SWL 
# 

112 
113 
114 
115 
116 
117 
118 
119 
120 
121 

, 122 
/ '  123 

124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 

139 
140 
141 
142 
143 
144 
145 
146 
147 

138 

' 148 
\ - '  

CLIENT ID 

3-22.5-24. o 
3-21.0-25.5 
3-25.5-27.0 
3-27.0-28.5 
3-28.5-30.0 
3-30.0-31.5 
3-31 3-33.0 
3-40.5-42.0 
3-42.0-43.5 
3-13.5-45.0 
3-45.0-46.5 

3-48.0-49.5 
3-49.5-51.0 
3-51.0-52.5 
3-52.5-54.0 
3-51. 0-55.5 
3-55.5-57.0 
3-57.0-58.5 
3-58.5-60.0 
3-60.0-61.5 
3-61.5-63.0 
3-63.0-64.5 
3-64.5-66.0 
3-66.0-67.5 
3-67.5-69.0 
3-69.0-70.5 
3-70.5-72.0 
3-72.0-73.5 
3-73,s-75.0 
3-75.0-76.5 
3-76.5-70.0 
3-78.0-79. 5 
3-79.S-81.0 

3-82.5-84.0 
3-84.0-85.5 

3-46.5-4e.o 

~-8i.o-e2.s 

SFREE IEOllBIWED 
H20 

0.02 
0.01 
0.16 
0.01 
0.03 
0.02 
0.08 
0.03 
0.03 
0.05 
0.04 
0.07 
0.14 

. 0.26 
0.20 
0.02 
0.03 
0.02 
0.04 
0.04 
0.04 
0.04 
0.03 
0.04 
0.04 
0.03 
0.05 
0.02 
0.19 
0.02 
0.02 
0.05 
0.03 
(0.01 
0.03 

.o.os 
0.07 

WO 

16.60 
16.30 
13.20 
17.80 
16.20 
18.40 
12.60 
16.00 
18.50 
18.50 
15.80 
12.50 
17.10 
16.70 
15.00 
15.00 
19.00 
17.70 
17.40 
16.00 
12.20 
15.10 
11.40 
10.50 
9.60 
7.52 
6.65 
5.49 
4.76 
9.11 
7.71 
3.22 
2.91 
2.08 
3.82 
12.30 
3.30 

SODIUW 
CHLORIDE 
Mac1 

(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 

(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 

(0.03 

CI\LCIM 
ox IDE 
cao 

32.30 
31.50 
31.20 
32.10 
30.60 
32.10 
25.10 
32.30 
32.70 
32.90 
32.00 
33.30 
32.50 
32.30 
31.80 
31.70 
32.20 
31.70 
31.70 
31.10 
34.70 
33.80 
32.20 
24.30 
17. 70 
18.10 
33.80 
3s. 20 
32.20 
25.00 
20.70 
38.30 
30.40 
31.00 
23.50 
30.10 
36.90 

SuLm 
TRIOIIM 
so3 

39.40 
39.10 
31.80 
42.20 
38.20 
43.90 
30.40 
38.60 
44.70 
41.70 
38.00 
39.80 
41.10 
41.20 
36.30 
35.10 
44.30 
41.50 
40.80 
40.50 
16.00 
45.90 
34.20 
24.30 
22.30 
21.10 
36.60 
48.20 
29.50 
22. w 
25.10 
52.00 
38.10 
39.20 
12.60 
32.20 
44.60 

51LfcA 
I D  
INS& 

2.28 
5.32 
2.70 
2.26 
6.12 
2.92 
24.20 
2.10 
0.80 
0.00 
1.. 66 
1.96 
0.90 
1.46 
2,s 
2.90 
1.60 
1.80 
2.32 
6.51 
1.70 
1.28 
5.22 
21.70 
36.10 
39.50 
6.32 
6.96 
10.60 
22.30 
33.30 
3.38 
21.10 
10.10 
31.10 
11.40 
3.60 

IRON AllD 
ALMIIUH 
OIIDES 
R203 
0.27 
0.35 
0.13 
0.16 
0.40 
0.26 
0.88 
0.25 
0.07 
0.05 
0.16 
0.20 
0.05 
0.10 
0.21 
0.24 
0.16 
0.13 
0.27 
0.46 
0.12 
0.11 
0.44 
2.64 
3.88 
4.18 
0.86 
0.32 
0.97 
2.42 
3.33 
0.39 
2.53 
1.42 
4.3s 

0.27 
4. e5 

M W E S  I Vn 
OXIDE 
rroo 

2.41 
1.77 
S.73 
1.35 
1.92 
0.54 
1.11 
2.68 
0.95 
0.92 
3.29 
3.09 
1.23 
2.19 
3.49 

0.68 
1.85 
1.92 
1.60 
1.58 
1.05 
3.89 
4.47 
2.75 
2.98 
3.87 
1.43 
5.05 
4.49 
2.61 
0.08 

- 2.38 
2.39 
6.22 
6.51 
2.63 

3.4e 

PERCENT 
6Y WJd 

79.31 
77. I 
63.07 
85.05 
77.10 
87.92 
60.20 
76.45 
68.39 
88.39 
75.49 
59.73 
81.10 
79.79 
71.67 
71.67 

84.57 
83.14 
76.45 
58.29 
72.15 
51.47 
50.17 
45.87 
35.93 
31.77 
26.23 
22.74 
43.33 
3b.81 
15.39 
13.90 
9.94 
18.2s 
s8. n 
15.77 

9o.n 
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RESULTS OF TESTING: (CON'T) 
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OUEENSTAKE RESOURCES - GYPSUH PROJECT 
i 

H P L  
# 

149 
150 
151 
152 
153 
154 
155 
156 
157 
1SE 

,- 159 
{ 160 

161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
In 
176 
177 
178 
179 
180 

182 
1 83 
1 I4 

I 185 

lei 

\ 

CLIENT ID 

3-85.5-87.0 
3-87.0-88.5 
3-88.5-90.0 
3-90.0-91.5 
3-91.5-93.0 
3-93.0-94.5 
3-94.5-96.0 
3-96.0-97. 5 
3-96.0-97.5 
3-99.0-100. 
3-100.5-1 02 
3-102.0- 103 
3-103.5-1 05 
4-27.1-27.4 
7-48.0-43.5 
7-49.5-51 .O 
7-51 .O-S2.5 
7-52.5-51.0 
5-27.0-28.5 
5-28.5-30.0 
5-30.0-31.5 
5-31.5-33.0 
5-51.5-36.0 
5-36.0-37.5 
5-37.5-39.0 
5-39.0-40.5 
5-40.5-42.0 
5-42.0-43.5 
5-43.5-45.0 
5-45.0-46. 5 
3-46.5-48.0 

5-49.5-51, 0 
5-51.0-52.5 
5-52.5-51.0 
5-31.0-55. 5 
1)-55.5-57.0 

3-48.0-19.5 

tFREE ICOHBINED 
H20 

0.09 
0.07 
0.09 
0.14 

(0.50 
0.77 
0.75 
0.44 
0.05 
0.09 
0.07 
0.11 
0.12 
0.07 
0.19 
0.07 
0.05 
0.06 
0.07 
0.05 
0.03 
0.04 
0.09 
0.04 
0.04 
0.01 
0.03 
0.03 
0.01 
0.03 
0.04 
0.05 
0.08 
0.10 

0.15 
0.07 

0. ie 

HM 

1.57 
2.22 
2.24 
3.51 
3.62 
2.39 
3.35 
6.51 
0.65 
1.93 
4.33 
2. 80 
1.87 
17.90 
16.60 
18.50 
17.90 
15.40 
14.40 
17.30 
14.70 
12.30 
13.50 
18.00 
18.30 
18.40 
17.70 
17.60 
16.20 
17.40 
18.20 
16.60 
16.00 
15.80 
15.30 
14.00 
14.10 

SODIM 
CHLORIDE 
kc1 

(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
0.03 

(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 

(0.03 

CALCIM 
OXIDE 
c10 

34.40 
36.40 
28.00 
32.70 
37.60 
31.10 
33.90 
28.60 
31.70 
27.00 
23.70 
22.90 
19.70 
30.10 
30.30 
31.60 
31.40 
34.40 
31.30 
31.20 
30.60 
26.60 
30.10 
30.80 
32.40 
32.40 
30.40 
31.10 
28.40 
30.90 
31.40 
31.30 
33.10 
30.10 
31.80 
32.70 
34.70 

SULPHUR 
TRIOXIDE 
so3 

45. 80 
38.80 
9.22 
32.40 
49.30 
30.60 
39.30 
3s. 30 
42. 80 
35.40 
24.20 
26.20 
15.60 
42.20 
38.00 
42.80 
41.50 
3s. 90 
33.70 
40.60 
34.80 
29.70 
32.00 
42.20 
42.90 
43.20 
41.60 
43.20 
38.60 
43.90 
43.40 
39.50 
39.10 
41.M 
44.40 
39.80 
45.60 

SILICA 
AND 
INSOL 

13.00 
4.12 
19.20 
10.40 
1.94 
17.90 
10.50 
21.40 
22.00 
31.30 
41.20 
40.60 
51.60 
6.72 
8.68 
4.30 
4.70 
2.52 
5.90 
5.42 
6.28 
16.20 
11.52 
5.28 
2.16 
1.52 
6.32 
5.90 
10.20 
7.00 
4.08 
4.34 
1.88 
8.54 
3.84 
2.00 
1.30 

IRON AND 
ILluIIIWwI 
01 IDES 
m3 

0 . 4  
0.44 
0.62 
0.54 
0.11 
0.81 
0.62 
0.94 
0.33 
0.59 
1.21 
1.61 
1.41 
0.95 
1.12 
0.55 
0.72 
0.22 
0.67 
0.63 
0.54 
2.88 
1.06 
0.65 
0.23 
0.15 
0.73 
0.52 
0.47 
0.18 
0.40 
0.31 
0.09 
0.74 
0.11 
0.10 
0.10 

1 MGNESIUH 
OXIDE 
no0 

1.03 
4.14 
9.20 
5.59 
2.08 
3.40 
3.05 
1.15 
0.52 
0.81 
1.27 
1.46 
1.50 
0.97 
1.09 
0.57 
1.10 
2.28 
3.88 
1.48 
3.55 
3.92 
1.83 
0.74 
1.20 
1.24 
1.04 
0.52 
2.36 
0.68 
0.67 
1.79 
1.96 
0. 80 
1.60 
2.85 
1.14 

PEm 
6rpsuI 

7.50 
10.61 
10.70 
16.77 
17.30 
11.42 
16.01 
31.25 
3.11 
9.22 
20.69 
13.38 
8.93 

85.53 
79.31 
88.39 
85.53 
73.58 
be.80 
82.66 
70.24 
58.77 
64.50 
86.00 

87.92 
84.57 
84.09 
77.40 
EL14 
86.96 
79.31 
76.45 
n. 49 

bb. 89 
b7. 37 

87.44 

n. io 
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SnPL 
# 

186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
21 1 
212 
21 3 
214 
215 
216 
217 
218 
219 
220 
221 
222 

CLIENT ID 

5-57.0-58.5 
5-58.5-60.0 
5-60.0-61.5 
5-61.5-63.0 
5-63.0-64.5 
5-64.5-66.0 
5-66.0-67.5 
5-67.5-69.0 
5-69.0-70.5 
5-70.5-72.0 
5-72.0-73.5 
3-72.0-73.5 
5-75.0-76.5 
5-76.5-19.5 
5-79.5-82.5 
5-82.5-85.5 
5-85.5-88.5 
5-88.5-91 .5 
3-91.5-94.5 
5-94.5-97.5 
5-97.5-100. 
5- 100.5- 103 
5- 103.5- 1 08 
8- 13.5- 15.0 
8-15.0-16.5 
8- 16.5-1 8.0 
8-18.0-19.5 
8-19.5-21.0 
8-21.0-22.5 
8-22.5-24.0 
8-24.0-25.5 
8-25.5-27.0 
8-27.0-28.5 
8-28.5-30.0 
8-30.0-31.5 
8-31 .S-33.0 
&33.0-34.3 

%FREE SCOHBINED 
H2O 

0.06 
0.08 
0.09 
0.09 
0.08 
0.08 
0.13 
0.12 
0.09 
0.65 
0.05 
0.05 
0.07 
0.06 
0.04 
0.05 
0.07 
0.08 
0.07 
0.04 
0.05 
0.76 
0.06 
0.02 
0.02 
0.04 
0.04 
0.02 
0.02 
0.01 
0.04 
0.07 
0.04 
0.03 
0.02 
0.03 
0.04 

Hzo 

14.60 
16.20 
10.10 
8.42 
6.62 
5.75 
5.89 
4.16 
4.80 
1.31 
1.45 
2.14 
1.98 
0.71 
0.42 
0.53 
0,s 
1.48 
1.96 
0.38 
0.69 
1.02 
7.71 

11.30 
17.60 
16.80 
18.30 
16.60 
17.70 
16.60 
16.30 
17.40 
17.60 
14.80 
6.10 

11.70 
18.M 

SODIM 
CHLORIDE 
Wac1 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
0.03 

(0.03 
0.03 

c n ~ c  1 un 
OIIDE 
cao 

31.70 
32.40 
32.90 
35.30 
35.40 
36.40 
37.10 
37.90 
37.40 
9.10 

26.00 
34.30 
36.30 
34.90 
38.10 
33.50 
40.10 
34.40 
31.20 
34.30 
35.90 
34.00 
11.10 
30.00 
31.50 
32.50 
31.10 
29.50 
29.30 
30.70 
29.90 
30.80 
30.80 
30.90 
6 .10  
34.20 
33.50 

SULPHUR 
TRIOX IDE 
so3 

35.30 
38.90 
33.00 
40.30 
42.80 
44.90 
50.30 
53.10 
48.10 
5.50 

22.30 
38.10 
39.60 
37.10 
50.60 
37.60 
54.50 
31.30 
26.80 
33.00 
36.10 
40.20 
23.20 
26.10 
40.00 
38.40 
41.60 
37.10 
39.80 
37.60 
37.70 
40.20 
41.30 
40.30 
45.90 
45.70 
43.80 

s m a  
MD 
I NSOL 

5.50 
3.44 
5.06 
3.60 
5.02 
3.72 
1.62 
1.76 
3.36 

68.00 
29.00 
10.10 
4.44 
9.56 
3.98 

11.70 
0.74 
8.42 

15.40 
8.60 
6.12 

10.50 
43.40 
13.10 
5.64 
3.34 
6.34 

10.60 
8.12 

12.30 
10.30 
7.34 
8.66 

10.90 
9.62 
8.34 
3.10 

IRON AND 

OIIDES 
m 3  

0.41 
0.54 
0.24 
0.14 
1.04 
0.20 
0.18 
0.12 
0.43 
7.26 
2.79 
1.17 
1.94 
1.49 
0.16 
1.67 
0.11 
1.67 
1.13 
1.09 
1.05 
1.69 
4.00 
2.57 
0.61 
0.26 
0.51 
1.02 
0.79 
1.25 
1.33 
0.57 
0.57 
0.67 
0.47 
0.29 
0.17 

u m u n  
IIAGNESIM 
OXID€ 

lrpo 

2.80 
2.42 
4.38 
1.46 
3.01 
1.02 
1.02 
0.82 
1.64 
2.27 
5.63 
4.26 
4.68 
5.14 
1.89 
4.71 
1.34 
7.38 
7.33 
4.57 
5.39 
3.70 
1.98 
6.10 
1.78 
2.39 
0.73 
0.99 
0.68 
1.17 
1.21 
0.54 
0.51 
0.58 
0.30 
0. SJ 
0.37 

PERCENT 
GYPSUN 

69.76 

48.26 
40.23 
31.63 
27.47 
28.14 
19.88 

' 22.93 
6.26 
6.93 

10.22 
9.16 
3. 39 
2.01 
2.53 
2.53 
7.07 
9.36 
1.82 
3.30 

36.84 
53.99 
84.09 
80.27 
87.44 
79.31 
84.57 
79.31 
77.M 
03.14 
91.09 
10.71 
29.1s 
sf. 90 
1 .17  

n. 40 

4.87 
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SHPL CLIENT I D  IFREE SCO1IBINED 
# ti20 m 

223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
24 1 
242 
243 
24 4 
245 
246 
247 
248 
249 
TJO 
251 
252 
253 
254 
255 
256 
m 
158 
2s9 

8-34.5-36.0 
8-36.0-37.5 
8-37.5-39.0 
8-39.0-40.5 
6-4.5-6.0 
6-6.0-7.5 
6-7.5-9.0 
6-9.0- 10.5 
6-10.5-1 2.0 
6- 12.0- 13.5 
6-13.5-15.0 
6-1 5.0-1 6.5 
6- 16.5- 18.0 
6-18.0- 19.5 
6-19.5-21.0 
6-21.0-22 5 

6-24.0-25.5 
6-25.5-27.0 
6-27.0-28.5 
6-28.5-30.0 
6-30.0-31.5 
6-31.5-33.0 
6-33.0-34.5 
6-34.5-36.0 
6-36.0-37.5 
6-37.5-39.0 
6-39.0-40.5 
C*:0.5-42.0 
6-42.0-43.5 
b-13.5-45.0 
6-45.0-46.5 
6-46.5-48.0 
6-54.0-55.5 
6-55.5-57.0 
6-57.0-58.5 . 
6-58.5-60.0 

6-22.5-24. o 

0.03 13.50 
0.03 15.60 
0.01 10.30 
0.02 10.70 
0.14 17.70 
0.09 18.90 
0.21 14.60 
0.05 19.30 
0.05 19.60 
0.10 15.30 
0.10 18.50 
0.06 19.00 
0.05 18.60 
0.05 19.30 
0.04 19.80 
0.05 19.60 

ERR 1.60 
0.05 17.60 
1.05 11.70 
0.36 16.50 
0.06 16.20 
0.03 16.60 
0.02 17.50 
0.05 18.50 
0.04 17.20 
0.04 6.86 
0.04 17.10 
0.04 17.50 
0.03 17.90 
0.03 15.10 
0.12 12.60 
0.03 4.99 
0.12 7.42 
0.03 8.76 
0.02 2.50 
0.01 1.28 
0.01 3.79 

SODIM 
CHLORIDE 
HaCl 

(0.03 
(0.03 
0.03 

(0.03 
(0.03 
<O. 03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
0.03 

(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
0.03 

(0.03 
(0.03 
(0.03 
(0.03 
0.03 

(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 
(0.03 

CALClUll 
OXIDE 
cao 

26.10 
29.80 
30.80 
29.90 
32.10 
31.10 
30.40 
32.00 
32.00 
34.50 
30.60 
32.20 
31.10 
32.50 
33.20 
32.70 
33.00 
31.70 
23.60 
31.50 
31.20 
28.40 
29.80 
31.60 
31.10 
31.20 
31.10 
32.70 
33.80 
35.60 
30.40 
36.20 
18.30 
29.30 
35.90 
33.60 
37.40 
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SULPHUR 
TR I OX I DE 
so3 

31.50 
35.00 
24.00 
24.90 
40.80 
43.50 
34.50 
44.40 
45.20 
35.90 
43.30 
45.10 
43.40 
42.70 
(6.20 
46.50 
46.10 
41.80 
29.30 
39.30 
43.80 
39.30 
41.50 
44.50 
42.80 
44.00 
42.70 
43.10 
46.60 
40.70 
42.70 
50.40 
21.50 
34.70 
43.60 
23.70 
46.80 

s r L i c a  
AND 
I WSOL 

22.60 
13.80 
11.40 
13.00 
1.76 
3.58 
8.92 
1.92 
1.02 
0.96 
5.24 
0.74 
4.04 
1.14 
0.26 
0.32 
0.76 
5.56 

27.10 
6. t 4  
6.00 

12.10 
8.72 
4.06 
6.02 

13.60 
5.40 
2.60 
0.28 
1.58 

10.90 
5.32 

41.50 
14.30 
5.94 
4.54 
1.84 

IRON MD 
KUHINUU 

OX IDES 
R203 

1.10 
1.09 
0.83 
0.78 
0.26 
0.54 
1.18 
0.15 
0.19 
0.08 
0.35 
0.04 
0.54 
0.16 
0.04 
0.02 
0.09 
0.28 
1.41 
0.76 
0.97 
1.21 
1.02 
0.55 
0.86 
1.74 
0.79 
0.39 
0.04 
0.14 
1.23 
0.77 
1.93 
1.46 
0.61 
0.39 
1.92 

W N E S I U H  
OXIDE 
llgo 

1.09 
1.12 
6.55 
6.19 
1.90 
0.84 
2.68 
0.55 
0.34 
2.40 
0.41 
0.95 
0.81 
1 . H  
0.44 
0.12 
0.28 
0.32 
0.64 
0.59 
0.62 
0.96 
0.77 
0.53 
0.78 
1.05 
0.74 
0.53 
0.12 
0.81 
1.06 
0.71 
0.70 
3.03 
3.31 

11.15 
3.21 

PERCENT 
GYPSM 

b4.50 
74.51 
49.21 
51.12 
81,s 
90.30 
69.76 
92.22 
93.65 
73.10 
88.39 

88.87 
92.22 
94.w 
93. bs 
7. M 

84.09 
55.90 
78.84 
77.40 
79.31 
83.62 
88.39 
82.18 

81.70 
83.62 
w. 53 
72.15 
60.20 
23.84 
35.45 
41.86 
ll.M 
6.12 

18.11 

90. n 

32. n 
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RESULTS OF TESTING: (CON'T) 
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SWL 
t 

260 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 
277 
271 
279 
200 
201 
282 
203 
204 
285 
206 
207 
288 
209 
290 
291 
292 
293 
294 

USEIIT ID 

6-60.0-61.5 
6-61.5-63.0 
6-63.0-64.5 
6-64.5-66.0 
6-66.0-67.5 
6-67.5-69.0 
6-69.0-70.5 
6-70.5-72.0 
6-72.0-73.5 
6-73.5-75.0 
6-75.0-76.5 
6-76.5-79.5 
6-79.5-02.5 
6-02.5-85.5 
6-05.5-11.5 
6-00.5-91.5 
6-91.5-94.5 
6-94.5-97.5 
6-97.5-100. 
6- 100.5- 103 
6-103.5-106 
6- 106.5-109 
6-1 09.5- 1 12 
kll2.5-115 
b-115.5-110 
6- 1 18.5- 121 
6-121.5-124 
6- 124.5-127 
6- 127.5-1 30 
6-1 30.5-1 33 
6-133.5-136 
6- 136. 5-1 39 
6-139.5-142 
6-142.5-1 45 
6-1 45.5-1 40 

SFREE SCOHBIWED 
H20 HM 

0.04 1.74 
0.03 0.75 

(0.01 1.27 
(0.01 0.76 
(0.01 1.17 
(0.01 1.37 
(0.01 1.48 
(0.01 0.93 
(0.01 0.73 
(0.01 0.16 
(0.01 0.36 
(0.01 3.37 
(0.01 1.63 
(0.01 2.73 
(0.01 0.77 
(0.01 1.17 
0.01 4.05 

(0.01 3.54 
(0.01 0.95 
(0.01 1.55 
(0.01 1.60 
(0.01 0.71 
(0.01 0.85 
(0.01 0.71 
0.05 1.27 
0.04 1.05 
0.04 3.49 
0.02 0.70 
0.02 0.10 
0.01 1.10 
0.02 0.74 
0.02 1.13 
0.02 0.62 
0.04 2.52 
0.02 1.70 

SODIUH CaLClUn 
CHLORIDE OXIDE 
Wac1 c10 

(0.03 34.00 
(0.03 38.80 
(0.03 39.10 
(0.03 39.30 
(0.03 33.90 
(0.03 37.70 
(0.03 32.00 
(0.03 35.90 
(0.03 37.70 
(0.03 20.20 
(0.03 35.50 
(0.03 34.90 
(0.03 37.40 
(0.03 33.90 
(0.03 31.10 
(0.03 19.30 
(0.03 28.60 
(0.03 30.00 
0.03 31.80 

(0.03 30.40 
0.03 30.50 

(0.03 30.40 
(0.03 31.40 
(0.03 20.60 
(0.03 27.70 
(0.03 30.60 
(0.03 s.00 
0.03 36.60 

(0.03 34.70 
(0.03 29.20 
0.03 31.20 
0.03 36.00 

(0.03 31.40 
(0.03 30.30 
(0.03 30.20 

SULPHUR 
TRIOIIDE 
so3 
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30.40 
52.10 
52.60 
51.70 
21.30 
49.60 
20.40 
39.40 
46.40 
52.30 
53.10 
42.90 
16.10 
52.10 
33.10 
19.50 
20.40 
36.40 
30.50 
33.20 
31.60 
12.50 
45.60 
34.50 
38.20 
40.70 
54.00 
54.30 
30.00 
21.10 
10.00 
50.00 
19.50 
20.90 
15.50 

SILICA 
AND 
IWSOL 

0.20 
1.90 
2.40 
1.56 
1.30 
6.04 
3.20 
6.10 
3.52 

20.50 
12.90 
7.52 
3.92 

13.00 
16.90 
43.30 
22.30 
16.50 
15.00 
21.10 
10.60 
11.10 
20.70 
25.50 
26.00 
20.70 
8.06 

10.60 
5.20 

21.10 
20.60 

- 9.56 
17.40 
14.70 
14.20 

IRW AND 
KURINUH 
ox IDES 
R203 

0.02 
0.13 
0.14 
0.08 
0.09 
0.24 
0.20 
0.31 
0.22 
0.10 
0.18 
0.34 
0.31 
0.17 
1.12 
4.71 
2.03 
0.80 
0.97 
1.37 
1.07 
0.97 
0.69 
5.67 
2.40 
2.20 
0.07 
0.12 
0.42 
1.05 
1.74 
0.51 
1.20 
0.99 
1.05 

MAGNESIUH 
OXIDE 

M90 

4.34 
1.71 
1.15 
1.16 

12.43 
1.01 

11.70 
4.26 
2.75 
1.65 
1.05 
3.02 
3.12 
0.88 
4.44 
3.21 
3.96 
3.00 
4.78 
2.85 
5.27 

12.68 
2.07 
2.63 
1.70 

0.85 
0.93 
7. n 
6.65 
1.33 
0.01 
7.27 
7.04 

10.30 

1.88 

PERCENT 
GYPSUM 

8.31 
3.58 
6.07 
3.63 
5.59 
6.55 
7.07 
4.44 
3.49 
0.76 
1.72 

16.10 
7.79 

13.04 
3.68 
5.59 

19.35 
16.91 
4.51 
7.41 
7.M 
3. n 
4.06 
3.39 
6.07 
5.02 

16.60 
3.73 
0.86 
5.2b 
3.51 
5.40 
2.96 

12.04 
1.12 



APPENDIX C 

FIGURES 4 AND 5 






