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15 Mineral Resource and Reserve Estimate (Item 19) 
The resource and reserve estimates for Jerritt Canyon were developed by the mine staff, with the 
following individuals contributing: 

Robert “Chip” Todd, Technical Services Manager; 

Donald Colli, Mine Geology Manager; 

Cole Deringer, Chief Engineer; and 

Larry Snider, Senior Geologist. 

SRK received the December 2007 updated models and reviewed the models for compliance with accepted 
engineering practice. 

15.1 Resource Estimation 
15.1.1 Geology 
At Jerritt Canyon, most gold mineralization occurs within lenticular bodies with relatively sharp hang-
wall and foot-wall boundaries.  In order to better model this type of mineralization, detailed wireframe 
solids based on geologic and grade continuity (roughly 0.15opt Au and above) are created with MineSight 
software for individual zones.  The wireframes are built using assays of similar value that also show 
geologic continuity along known ore controls.  More accurate targeting of economic material for 
excavation with reduced dilution has been the result.  This method is employed at all of the development 
projects and most new areas of the active underground mines.  Mature, mostly-depleted portions of the 
active mines do not use wireframes, but rely on outlines drawn by the geologist in plan view to define a 
grade shell with geologic constraints. 

15.1.2 Compositing 
The drillhole database is divided into the separate resource areas and composited separately.  The 
underground areas are composited into the predominant sample length, predominately 5 feet, downhole 
starting at the top of the drillhole.  The areas that are more amenable to open pit mining are composited 
into 20 foot lengths starting at the top of the drillhole. 

15.1.3 Specific Gravity 
The tonnage factor used for all Jerritt Canyon ore is 12.6 cubic feet per ton.  The factor is based 
on testing done in 2000 at the University of Nevada, Reno and Chemex lab on a total of 67 samples.  The 
weighted tonnage factor returned on the samples was 12.616.  Since then 50 samples from Smith Zone 4 
(Mahala) and 5 from Steer were analyzed by Zonge Engineering and Research of Tucson, Arizona.  The 
average for Smith Zone 4 was 12.45 cubic feet per ton, which is slightly heavier than the average used for 
all the mines and the average for Steer was 13.0 cubic feet per ton, which is slightly lighter.  Additional 
tests were done in 2005 on 22 ore grade samples and 24 waste samples from Starvation Canyon.  The 
results were 11.8 cubic feet per ton for the ore grade samples and 12.2 for the waste samples, both of 
which are heavier than the 12.6 average used at the mines.   

15.1.4 Resource Estimation 
Three methods of resource estimation, including Probability Assigned Constrained Kriging (PACK), 
Inverse-Distance Weighting (IDW), and Block-Polygonal, are employed at Jerritt Canyon.  Each resource 
area is initially interpreted and grade estimated using Mintec MineSight software and subsequently 
exported to Maptek Vulcan software for engineering design and reserve tabulation.   
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Most of the areas with active underground mining utilize the PACK or IDW method.  Development 
projects and some zones near current mining with wider-spaced drilling are modeled with the IDW 
method.  A few projects with limited drilling use the Block-Polygon method.  

1. Probability Assigned Constrained Kriging (PACK) is a geostatistical method applied to most 
mature reserve areas at Jerritt Canyon.  Detailed indicator and gold grade variography is 
developed for each zone or structural domain interpolated with the PACK method.  In areas 
modeled by PACK, blocks within constraining wireframe solids and interpreted geologic plan-
oriented strings are modeled separately from exterior blocks, using composites within the 
wireframes.  Exterior blocks are interpolated in a separate pass using exterior samples.  The 
percentage of model cells that reside within the wireframes is recorded and used for resource 
tabulation; 

2. Inverse-Distance Weighting (IDW):  This method is used in several resource and reserve areas 
where drilling is too widely spaced to derive variography necessary for interpolation with the 
PACK method.  In areas where lenticular mineralized bodies have been identified, a wireframe is 
constructed based on geologic and grade continuity.  Similar to the PACK method described 
above, model cells interior and exterior to the wireframes are interpolated separately using only 
interior or exterior drillhole samples respectively.  The percentage of model cells that reside 
within the wireframes is used for resource tabulation; and 

3. Block-Polygon: A method utilized in some of the resource areas where drill hole spacing is 
insufficient to conduct mine planning and reserve estimation.  It employs a nearest neighbor two-
dimensional search without constraining interpretive envelopes.   

The PACK method consists of dividing the deposit into low-grade and high-grade probability zones and 
then estimating the gold grade within each of the zones separately.  The methodology is summarized 
below: 

1. The deposit is divided into geological or structural zones within which the geostatistical 
parameters are expected to be the same. 

2. Low-grade and high-grade thresholds are chosen based on the cumulative frequency plots of the 
sample data.  The typical low-grade threshold is 0.03opt and the high-grade threshold is typically 
0.15opt. 

3. For each threshold, composites are assigned indicator values and indicator variograms are 
calculated from the composite indicators.  The block indicator values are estimated by kriging.  
The block is designated as being within a low-grade envelope if the low-grade indicator is greater 
than 50% and the high-grade indicator is less than 50%.  The block is considered high-grade if the 
high-grade indicator is greater than 50%.  The 50% rule was reduced to a lower percentage in 
some cases depending on the distribution of the blocks. 

4. The composites are back-coded from the model as being low-grade or high-grade, and variograms 
are calculated for both classes. 

5. Gold grades are estimated for the high-grade blocks using only composites within the high-grade 
envelope, and likewise, gold grades are estimated for the low-grade blocks using only composites 
within the low-grade envelope. 

Refer to the 15.1.4.1 below for a listing of resource estimation methods by project.   
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Table 15.1.4.1:  Jerritt Canyon Resource Estimation Methods by Project 

Deposit/Area Interpolation Method 
Mine Areas  

Murray PACK  
Murray Zone 9 PACK - IDW 
SSX PACK – IDW in inferred shapes (Steer) 
Smith PACK- IDW 
Smith East IDW – PACK  
Saval  IDW - PACK 
Starvation IDW 
Wright Window PACK – IDW 

Resource Areas  
Burns Basin Pit IDW 
California Mtn. Pit (Next) POLYGONAL 
Coyote Zone 10 Pit IDW 
Pie Creek Pit IDW 
Road Canyon Pit IDW 
Mill Creek IDW 
Burns Basin IDW 
California Mtn. POLYGONAL 
Coyote Zone 10 IDW 
MCE PACK 
Waterpipe II POLYGONAL 
West Mahala IDW 
Winters Creek IDW 

 

Most of the reserve and resource areas are built with 15 x 15 x 15 foot blocks, with the exception of the 
Murray mine where 5 x 5 x 15 foot blocks are used.  Starting in 2005, production models using a block 
size of 5 x 5 x 5 feet were utilized at the Steer mine and portions of the SSX and Smith mines in order to 
better delineate ore boundaries, and thus reduce dilution.  Although these smaller blocks are used, the 
geologic/grade shapes are drawn to at least the smallest practical mining units (SMU), usually at least 15 
x 15 x 15 foot in size.  For resource reporting conformity at the resolution of the 15 x 15 x 15 foot SMU, 
the production models are re-blocked to the 15 foot matrix prior to reporting.  As expected, the result of 
the re-blocking of the 5 foot blocks into 15 foot blocks shows similar contained ounces for zones at lower 
grades while there is increase in tonnage and decrease in grade at higher mining-grade cutoffs.   

15.1.5 Variography 
There was no new variography run in 2007.  All of the geostatistics used in the resource calculations were 
compiled from geostatistical analysis in previous years.  Because of the mature nature of the resource in 
the areas where geostatistical methods are used it is considered that the new data would not have a 
significant impact on the variography. 

In past years, SRK visually examined selected low-grade and high-grade indicator variograms which 
show reasonable continuity over distances often exceeding 100 feet.  The gold grade variograms show 
shorter ranges, as would be expected since the samples are limited to grades between 0.030opt and 
0.150opt in the case of the low-grade samples and greater than 0.150opt in the case of high-grade 
samples.  Appendix C contains indicator and grade variograms for Smith Zone 4 (Mahala and East 
Mahala) and Steer. 
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15.1.6 Definition of Resource Categories 
For resource classification, blocks must lie within interpreted wireframes or grade shells as described in 
Section 15.1.1  and have demonstrated continuity of ore-tenor material (>0.15opt Au) over multiple 
drillhole intercepts to be considered as Measured or Indicated resources.  Measured classification requires 
a minimum of three drillholes, the nearest composite within 20 feet, and mining history in the immediate 
area.  Indicated classification requires that the nearest composite be within 2/3 of the variogram range.  
Blocks with a distance between drillholes greater than 2/3 of the variogram range are classified as 
Inferred.  All blocks outside interpreted wireframe shapes or plan strings are considered to be Inferred 
resources.   

SRK finds that the resource and reserve models developed by Jerritt Canyon conform to the definitions 
set forth in National Instrument NI 43-101 in Sections 1.3 and 1.4 which classify the resource into 
measured, indicated, and inferred categories.  The standards applied by Jerritt Canyon conform to the 
definitions adopted by the Canadian Institute of Mining, Metallurgy and Petroleum – Definitions Adopted 
by CIM Council August 20, 2000. 

15.1.7 Mineral Resource Checks 
SRK imported the Jerritt Canyon block models into Vulcan software and conducted a series of checks to 
reconcile the stated resource tons and grade with the actual block model grades and wireframes and grade 
shells.  SRK also visually compared the block model grades against drillhole assay data.   

SRK considers that the Jerritt Canyon block models have been constructed in compliance with accepted 
engineering practice and can be considered reasonable global predictors of resources within the modeled 
areas. 

15.1.8 Mineral Resource Statement 
The Jerritt Canyon mine resources, including reserves, as of December 2007 are listed in Table 15.1.8.1.  
The resources are contained within areas where mining is currently taking place or where mining is 
reasonably expected to take place in the future.  The metal ounces are on a contained basis without 
adjustment for process recoveries. 
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Table 15.1.8.1:  Jerritt Canyon Mineral Resources, Including Reserves - December 31, 2007 

 Measured Indicated Measured + Indicated Inferred 

Deposit/Area Tons opt 
Cont'd 

oz Tons opt 
Cont'd 

oz Tons opt 
Cont'd 

oz Tons opt 
Cont'd 

oz 
             
MURRAY 155.8 0.310 48.3 26.6 0.269 7.1 182.4 0.304 55.4 90.4 0.228 20.6 
MURRAY ZONE 9 0.0 - 0.0 210.9 0.277 58.5 210.9 0.277 58.5 61.6 0.209 12.9 
SSX 1,815.3 0.255 462.5 746.1 0.269 200.7 2,561.4 0.259 663.2 959.2 0.236 226.6 
SMITH 587.7 0.303 178.0 649.1 0.256 166.1 1,236.9 0.278 344.1 534.0 0.221 118.2 
SMITH EAST 19.0 0.441 8.4 1,043,5 0.284 296.7 1,062.5 0.287 305.0 125.2 0.280 35.1 
SAVAL 12.3 0.227 2.8 367.5 0.253 93.0 379.8 0.252 95.8 107.4 0.206 22.1 
STARVATION 0.0 - 0.0 697.3 0.287 199.9 697.3 0.287 199.9 25.5 0.252 6.4 
WRIGHT WINDOW 0.0 - 0.0 97.8 0.156 15.2 97.8 0.156 15.2 19.0 0.229 4.3 
             
Subtotal 2,590.2 0.270 699.9 3,838.8 0.270 1,037.2 6,429.0 0.270 1,737.1 1,922.4 0.232 446.2 
Stockpiles 33.9 0.173 6.2 818.3 0.059 48.1 854.1 0.064 54.3 - - - 
             
Pit Resources             
Burns Basin Pit - - - 29.7 0.134 4.0 29.7 0.134 4.0 - - - 
California Mtn. Pit (NEXT) - - - 8.0 0.115 0.9 8.0 0.115 0.9 - - - 
Coyote Zone 10 Pit - - - 0.0  0.0 0.0  0.0 20.1 0.104 2.1 
Pie Creek Pit - - - 190.2 0.157 29.9 190.2 0.157 29.9 28.3 0.142 4.0 
Road Canyon Pit - - - 148.6 0.143 21.2 148.6 0.143 21.2 74.3 0.131 9.7 
Mill Creek    78.4 0.124 9.7 78.4 0.124 9.7 - - - 
             
U/G Resources             
Burns Basin - - - 30.7 0.194 6.0 30.7 0.194 6.0 50.6 0.228 11.5 
California Mtn. - - - 32.1 0.377 12.1 32.1 0.377 12.1 9.4 0.330 3.1 
Coyote Zone 10 - - - 45.2 0.212 9.6 45.2 0.212 9.6 2.7 0.184 0.5 
MCE - - - 4.4 0.201 0.9 4.4 0.201 0.9 7.8 0.189 1.5 
Waterpipe II - - - 0.0  0.0 0.0  0.0 37.4 0.206 7.7 
West Mahala - - - 197.5 0.218 43.0 197.5 0.218 43.0 129.6 0.206 26.7 
Winters Creek - - - 148.9 0.218 32.5 148.9 0.218 32.5 37.2 0.199 7.4 
             
Total 2,626.0 0.269 706.1 5,570.9 0.225 1,255.0 8,196.9 0.239 1,961.1 2,319.7 0.224 520.4 
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15.1.9  Other Resource Constraints 
SRK is not aware of any possible adverse or unusual restrictions on mining resulting from legal or title 
issues, taxation, socio-economic, or other issues that would affect the Jerritt Canyon operation.  The mine 
has the permits necessary for operation. 

15.2 Mineral Reserve Estimate 
Essentially all of the current reserves at Jerritt Canyon are contained in deposits being developed and/or 
mined by underground methods.  The exceptions include Wright Window which is planned as an open pit 
operation, Starvation Canyon which is an undeveloped underground reserve area, and the stockpiles 
reposing at the mine portals or remaining from earlier open pit extraction. 

The previous sections describe the approach in evaluating mineralized boundaries and estimating gold 
grades within the overall resource envelope.  In order to determine the portion of the Measured and 
Indicated resources that would qualify for Proven and Probable reserve status, it is necessary to configure 
the Measured and Indicated resources into mineable shapes for the selected mining method, and then 
apply economic tests for establishing validity that the reserve blocks will, indeed, show positive 
economics. 

The economic exercise is normally accomplished by calculating a breakeven cutoff grade, stated in 
ounces of gold per ton (oz Au/ton), which equates the total operating costs at the property with gold 
recovery from the process plant, and the expected return from gold sales.  Total costs include mining, 
processing, assessed charges, and site administrative costs.  Process recovery has been relatively constant 
over several years of operations at around 87 percent, with some improvement over that last half of 2007.  
Recovery is projected at 89.0% going forward.  Revenues reflect an average gold price experienced 
during the previous three years, after subtraction of refining charges and royalties. 

The objective of this analysis is to derive a minimum gold grade in the ground that will just recoup the 
costs of production.  Material not meeting this hurdle remains a resource, while blocks exceeding the 
minimum will be in the mining plan and will be extracted over time.  It can be appreciated that the 
average grade of material mined and processed will be in excess of the minimum grade; thus these blocks 
will cover all variable production costs and will contribute toward fixed charges and profitability. 

Incremental cutoff grades are sometimes employed where certain costs have already been expended (sunk 
costs), and the block now must cover only the remaining down-stream charges.  An example is 
mineralized material which has been taken from underground and placed in stockpiles at a mine portal for 
assaying.  Now that the drilling, blasting, loading and underground haulage have been expended, it may 
be possible that the rock contains sufficient gold to pay for surface hauling to the process plant, and the 
process costs as well, rather than being carried to a waste dump for disposal.  An incremental cutoff grade 
calculation at this point will be lower than a breakeven grade, but this material should provide a marginal 
contribution to the operation as a whole. 

The accepted formula for calculating a breakeven cutoff grade is given below: 
Breakeven Cut-off grade   =   Total Costs of Production   
     (Gold Price – Deducts) x Process Recovery 

Breakeven cutoff grades were calculated for each mine or material source and compared to those 
determined by Jerritt Canyon personnel.  The costs figures are averages obtained for the entire year of 
2007, with a modification for expected processing costs in the coming years.  Process charges in the 
future assume increased throughput for the plant during the last half of 2008 based on expected test 
results conducted in the first half.  The processing of outside material stemming from an amended 
agreement between Queenstake and Newmont Mining Corporation as of July 1, 2007 for the purchase of 
a nominal 50,000 tons of mineralized material per month has also been incorporated in the calculations.  
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Because management will be working both roasters (thereby reducing plant operating costs/ton), the 
benefits of this approach have been imputed in cutoff grade calculations. 

The following parameters, shown in Table 15.2.1, have been used in determining the various cutoff 
grades.  Excluded from costs are the district-wide exploration expenses and capitalized development 
charges. 

Table 15.2.1:  Jerritt Canyon Cutoff Grade Parameters 

Gold Price $580/oz 
Plant Recovery 89% 
Refining Charges $0.78/oz 
Total Production Costs, Including Processing, $/ton  

SSX $112.21 
E. Dash $111.59 
Starvation $108.44 
Smith $103.59 
Wright Window $47.68 
Stockpiles $34.39 

 

Equating these parameters by the formula shown above, cutoff grades for the various sources of material 
can be calculated.  These are presented in Table 15.2.2 below: 

Table 15.2.2:  Jerritt Canyon Cutoff Grades (December 2007) 

Material Source SRK Breakeven Cutoff, opt Au 
Stockpile Direct 0.06 
Stockpile Screened 0.07 
Wright Window 0.09 
Starvation Canyon 0.21 
Smith      0.20 
SSX Complex/E. Dash 0.22 

 

Production from the low-grade stockpiles can be either upgraded by screening and collection of the fines, 
or may be delivered to the processing plant in bulk.  Because the mill will be operating at full capacity 
with the combination of Jerritt Canyon ore and purchased material, the stockpiles most likely will 
continue to be upgraded by screening. 

In addition to the economic justification for the resource, factors for mining dilution and recovery need to 
be considered before the final mineral reserve statement is issued.  At the Jerritt Canyon mines, where the 
ore is present as irregular pods, and the mining methods are typically sublevel or drift-and-fill stoping, 
any mining dilution occurs at the fringes of the ore pods or lenses.  Within the pods, slices or drifts are 
extracted and then backfilled with cemented waste material.  When the backfill has consolidated, the ore 
between the primary stopes or drifts is then extracted.  In the primary cuts, the interior stope boundaries 
are surrounded by ore, so little dilution results.  Within the secondary cuts, the walls and/or back are 
cemented backfill, which is stronger than the ore or enclosing rocks, and thus little dilution takes place.  It 
is primarily on the fringes of the individual ore bodies that dilution occurs, with the amount also being 
dependent upon the mining method.  Jerritt Canyon engineers have developed a matrix for the different 
dilution factors based on experience with the various mining methods, and these are applied in calculating 
mineral reserves.  All dilution material is applied at zero ounces per ton.   

Table 15.2.3 presents historical and projected dilution factors for the underground operations.  Wright 
Window will be a surface mine, and dilution should be minimal because of the ability to selectively mine 
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based on blast hole analyses.  Backfilled stopes can stand over substantial vertical heights.  This situation 
allows the operation to recover nearly all the identified ore-grade material. 

Table 15.2.3:  Jerritt Canyon Dilution Factors 

 Mining Method 
 Rock Secondary Stope Sublevel 
Mine Drift-and-Fill Drift-and-Fill Stoping 
SSX Complex 10 10 10 
Starvation Canyon 10 10 10 
Smith 10 7 7 
Saval   10 10 10 

 

Mineral reserves are listed in Table 15.2.4, using the respective cutoff grades for each individual mine.  It 
should be noted that the gold price of $580 per ounce is an approximate average of prices published 
during the past three-year period, i.e., from 2005 through 2007.  During this time the price was on an 
upward trend and certainly the cut-off grades shown in Table 15.2.2 are high (conservative) as compared 
to those that would be calculated using more recent values.  Figure 15-1 shows that the December 2007 
price, for example, was $223 per/ounce higher than the three-year average, and thus operational decisions 
based on short-term prices will allow more material to be recovered and sold at a profit than indicated in 
the reserve table. 

Table 15.2.4:  Jerritt Canyon Reserves – December 31, 2007 

 Proven Probable Total 

Mine kt opt 
Cont'd 

koz kt opt 
Cont'd 

koz kt opt 
Cont'd 

koz 
          
Smith  92.5 0.304 28.1 861.6 0.280 241.4 954.1 0.282 269.5 
SSX 513.7 0.221 113.4 386.3 0.232  89.7   900.0 0.226 203.0 
Saval  11.4 0.200 2.3 108.8 0.250 27.2 120.2 0.246 29.5 
Starvation 0.0 - 0.0 571.6 0.282 161.3 571.6 0.282 161.3 
Wright Window 0.0 - 0.0 32.6 0.226 7.4 32.6 0.226 7.4 
Subtotal   617.6 0.233 143.7 1,961.0 0.269 527.0 2,578.6 0.260 670.7 
Stockpiles 35.9 0.173  6.2 540.8 0.075 40.4 576.7 0.081 46.6 
Total   653.4 0.229 149.9 2,501.8 0.227 567.4 3,155.2 0.227 717.3 

 



SRK Job No.:  174701

File Name:  Figure 15-1.doc Date:  02-28-08 Approved:  LM Figure:  15-1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Yukon-Nevada Gold Corp. 
Jerritt Canyon Mine 

 
 

Figure 15-1 
 

Historical Gold Prices January 
2005 – December 2007 

Figure 15-1  Historical Gold Prices
January 2005 - December 2007

-

100.00

200.00

300.00

400.00

500.00

600.00

700.00

800.00

900.00

ja
n

fe
b

m
ay ap

r

m
ay ju
n ju
l

au
g

se
p

oc
t

no
v

de
c

ja
n

fe
b

m
ay ap

r
m

ay ju
n ju
l

au
g

se
p

oc
t

no
v

de
c

ja
n

fe
b

m
ay ap

r

m
ay ju
n ju
l

au
g

se
p

oc
t

no
v

de
c

2005 2006 2007

Year/Month

$/
ou

nc
e

3-yr Average



SRK Consulting (US), Inc. 16-1 
Jerritt Canyon Mine Technical Report 

LM/klg Jerritt Canyon NI 43-101 Technical Report.174701.MA.010.doc April 16, 2008 

16 Other Relevant Data and Information (Item 20) 
SRK notes that Queenstake has signed an agreement to purchase ore from Newmont that will utilize the 
full capacity of the mill.  The amended agreement is to terminate at the end of 2008, but it is possible that 
the agreement will continue for an additional time period if Queenstake has excess capacity.  The current 
internal forecast for 2008 indicates processing 329,000 tons of Jerritt Canyon ore and 764,000 tons of 
purchased ore, much or all of which would originate with Newmont. 

Queenstake will continue to pursue an aggressive program of resource development in order to convert a 
large portion of the measured and indicated resources not in reserves into proven and probable reserves.  
Based on historic conversion rates and exploration success, SRK finds that there is a reasonable 
expectation of converting a portion of Jerritt Canyon’s resources to reserves. 

SRK is not aware of any relevant data or information not already presented in this report. 
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17 Additional Requirements for Development 
Properties (Item 25) 

17.1 Mining Operation 
Jerritt Canyon is an operating property with over 20 years of production experience, during which nearly 
eight million ounces of gold have been produced.  The Jerritt Canyon mine complex consists of two 
operating underground mines located several miles west of the processing plant and administration 
facilities which are 50 miles north of Elko, Nevada (Figure 17-1).  A third mine, Murray, was closed 
during 2006. 

All mines feed the same processing plant, with output from the underground operations and other sources 
(Murray ore pad reclamation, drill cores, etc.) totaling nearly 0.62 million tons during 2007.  The 
producing properties, and their annual production rates, are given in Table 17.1.1: 

Table 17.1.1:  Jerritt Canyon 2007 Production  

Property Annual Production (tons) 
SSX Complex 312,208 
Smith Mine 117,394 
Stockpiles and Cleanup 190,331 
Total 619,933 

 

The full processing plant has the capability of treating approximately 4,200 tons/day.  This rate was quite 
attainable when the feed derived mainly from open pit operations, but has been a significant surplus when 
accepting material from underground mines simply because the total mine output cannot attain this daily 
rate.  In mid-2007 Queenstake amended an agreement with Newmont Mining Corporation to purchase 
material delivered to Jerritt Canyon by Newmont, which would supplement mined ores feeding the 
roasters and thereby reduce certain unit operating costs.  During 2007, Queenstake processed 348,198 
tons of Newmont material. 

The plant processed an average of 2,700 tons per day, or just under 0.97 million tons for the year.  Plant 
capacity is limited to some extent by the “fuel content” of the ore (principally contained pyrite) which 
tends to enhance temperatures in the roaster and so must be regulated carefully when this type of rock 
serves as feedstock.  Blending of various mined products is practiced constantly to reduce deleterious 
impacts from rock types with high fuel content, high arsenic content, and so forth.  Also the capacity is 
somewhat limited because of air permit requirements.  This latter limitation is expected to be increased 
beginning in July, 2008.  Gold produced in 2007 was 175,646 ounces from 968,130 tons of processed ore 
and purchased material at a metallurgical recovery that averaged 88.2%.  

The underground mines reported production of 429,602 tons of ore, along with 229,370 waste tons in 
2007.  The daily ore production rate calculates at almost 1,193 tons for the complex at an average grade 
of 0.285opt.  This tonnage figure was less than the budgeted amount of nearly 503,400 ore tons at a 
projected mined grade of 0.265 ounces/ton.   

A new bull gear was installed in the mill during 2007, which allowed increased throughput during the 
latter half of the year.  Production for 2008 is forecast at 1,093,000 tons, including approximately 329,000 
tons of Jerritt Canyon ore at a grade of 0.261 Au opt, and 764,000 tons purchased from Newmont 
carrying a grade of 0.120 Au opt. 
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The mines are operated by trackless equipment.  Electric drill jumbos are used in preparation for blasting, 
and front loaders excavate the broken material into diesel-driven Wagner or Tamrock underground mine 
trucks for hauling to a pad area outside the portals.  Segregation of mined material is effected near the 
portals by placing the rock into several windrows; after dumping in a windrow the mine-truck operator 
collects a sample from his load for analysis.  Assays from the laboratory then dictate whether that material 
is high-grade, low-grade, or waste; the latter is excavated and placed in a waste dump, whereas the two 
ore types may or may not be blended depending on analytical results, and taken to the process facility.  
Because of the distances from the several mine portals to the processing plant, large (150 ton) off-road 
haulers are used for surface ore transport.  These haul roads appear to be well maintained, they are of 
adequate width for two-way traffic, and special effort is expended during the winter months to keep the 
roadways open from drifting snow. 

Access to the underground mines is through portals, with internal ramps maintained at grades of 12% to 
15%.  Typical openings measure 15 x 15 feet in cross section, although consideration is now being given 
to reducing some drifts to 10 x 12 feet in size to allow more selective mining and to reduce development 
costs.  Ventilation is accomplished through the portal openings (intake air) and through a number of raise 
bores (exhaust air) six feet to eight feet in diameter that connect the underground workings to the surface.  
Certain of these raise bores also serve as emergency escapeways and are equipped with personnel 
capsules and hoisting equipment located on the surface.    

Major mine openings are supported with bolts and mesh which seem to hold the back and ribs well.  Ore 
is generally developed by drifting adjacent to the zone in more stable rock and then cross-cutting through 
the deposit at specified intervals.  Drift-and-fill mining is practiced, with secondary openings either 
alongside a backfilled stope or underneath a previously-filled excavation.  In the latter situation, cost 
savings are accomplished since the cemented fill does not require artificial support.  Extraction of ore-
grade material is near 100%, and mining dilution for the most part is confined to the stope fringes.  

Each mine has its own batch plant located outside the mine portal.  The backfill plants receive screened 
rock which is stored in bins adjacent to the fly-ash and cement tanks.  These products are blended 
according to the backfill mix design, water is added, and the mixture placed into the underground ore 
haulage trucks for transport back into the mine stopes. 

In addition to the backfill plant, the mines’ surface structures generally include a large, well-equipped 
maintenance shop, mine dry, and mine office building.  The most recent additions were the administration 
and shop buildings located at the Steer portal (part of the SSX complex) which were constructed in April, 
2005. 

17.2 Recoverability 
Gold recovery in 2007 showed improvement throughout the year as compared to 2006 and averaged 
88.2% of contained metal delivered to the process plant.  Data were recorded by month, as shown below 
in Table 17.2.1: 
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Table 17.2.1:  Jerritt Canyon 2007 Gold Recovery by Month 

Month % Au Recovery 
January 84.9 
February 85.0 
March 87.0 
April 87.5 
May 89.1 
June 88.6 
July 89.8 
August 89.3 
September 89.9 
October 88.2 
November 88.6 
December 89.0 
Average 88.2 

 

The average for 2007 is better than process recovery attained in prior years, and is expected to continue 
into 2008, possibly at an improved rate (forecast at 89.0 percent) because data suggest better recovery 
when processing Newmont rock.  SRK considers these figures acceptable, given the deposit 
characteristics and the method of extraction. 

17.3 Markets 
Gold markets are mature, global markets with reputable smelters and refiners located throughout the 
world.  Demand is presently high with prices for gold showing a remarkable increase during the past year-
London Final price averaged just under $697/ounce for 2007. 

Markets for doré are readily available.  Jerritt Canyon ships its doré to the Johnson Matthey refinery in 
Salt Lake City, Utah. 

17.4 Contracts 
Jerritt Canyon has a few operational contracts in place at the present time.  Certain exploration drilling 
activities are under contract, and formerly the Company contracted with Dynatec, Inc. for the purposes of 
mine development.  Dynatec and another contractor were released during 2006, when Queenstake 
assumed full development control with its own workforce.  It is planned that a development contractor 
will be retained in 2008. 

In March 2006, an agreement was reached between Queenstake and Newmont whereby a minimum of 
500,000 tons of ore per year from Newmont operations will be purchased by Queenstake and processed 
through the Jerritt Canyon processing plant.  This agreement is in effect for two years (2006 and 2007) 
with an option for three additional years (2008-2010). 

17.5 Environmental Considerations 
Environmental management systems are in place and there is a qualified environmental staff on site.  
Various mitigation programs are in effect as required under the several plans of operations that have been 
filed and approved for the project.  No unusual costs associated with any of these programs were 
identified.  

The 2007 closure cost estimate for Jerritt Canyon is approximately $30 million, assuming the work is 
accomplished by an in-house work force.  The reclamation cost for the agency bond is somewhat higher 
at $39.4 million as calculated under the U.S. Forest Service bonding guidelines; this figure includes 
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agency oversight and administration.  Queenstake has a policy with the American Insurance Group (AIG) 
for a closure cost and cap insurance policy that has been accepted by the regulatory agencies to serve both 
to fund the physical reclamation and post-closure site management, and meet agency requirements for 
bonding.  

Closure and reclamation will consist of the following actions: 

• Open pits will be reclaimed by partially backfilling the pits with mine waste rock produced in the 
underground mining operations.  Level areas in the pit bottom will be covered with fine-grained 
waste rock or growth medium and revegetated.  

• Portals for the underground mines will be sealed by blasting, backfilling or bulk-heading.  Raises 
extending to the surface will be backfilled.  Regional groundwater levels are below the elevation 
of the mine portals or raises, therefore seepage from the mines is not expected. 

• Waste rock disposal area will be left in a condition meeting slope stability requirements.  Portions 
of the older rock disposal areas will be left with angle of repose side slopes that are covered with 
durable non-acid generating rock.  Other rock disposal areas will have final slopes of 2.5H to 1V.  
Tops of the rock disposal areas will be graded to route surface water runoff away from rock 
disposal area slopes.  Level surfaces of the rock disposal areas and the 2.5H to 1V side slopes will 
be covered with growth media and revegetated. 

• Haul roads and access roads not included in the final site access requirements will be regraded to 
conform to the original ground contours and revegetated.  It is understood discussion are 
currently in progress with the USFS to identify roads that will remain.  Haul roads that may be 
left open will likely require some level of reclamation to reduce overall road width. 

• Sediment control structures will be reclaimed by breaching ponds and basins after sediment and 
erosion control issues are controlled through reclamation of the areas draining to the structures. 

• The tailings impoundment will be reclaimed by first removing free water from the pond through 
evaporation.  The tailings surface will be allowed to dry to a consistency to allow operation of 
earth moving equipment and covered with 2 to 2.5 feet of material to grade the surface to drain 
and an additional 1.5 to 2 feet of growth medium placed for revegetation.  Operation of the 
seepage recovery and pumpback system will need to continue for a period of time after the 
tailings impoundment is closed and seepage from the tailings ceases.  It is assumed the recovered 
water will be managed by land application over the tailings impoundment area to assist in 
revegetation efforts and by evaporation. 

• Spent heap leach materials from a leach pad adjacent to the tailings impoundment will be 
excavated and placed as fill for grading the tailings impoundment. 

• Solution ponds associated with the heap leach pad and the processing plant will be reclaimed by 
removing solution from the pond, and disposal of all contained sludge in the tailings 
impoundment.  Pond liners will be folded into the ponds and backfilled.  Growth medium will be 
placed over the backfilled ponds and revegetated. 

• Buildings and structures will be dismantled to the level of foundations and either salvaged or 
disposed of in an approved landfill.  Process piping will be rinsed and neutralized.  Disposition of 
underground piping is not specifically addressed; however SRK would assume it will be 
necessary to remove all piping. 

As the mine progresses closer to closure, the overall detail of the closure plan may require refinement.  
The overall closure plan is considered by SRK to follow proven and accepted industry practices. 
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17.6 Taxes 
Queenstake controls more than 119 square miles of ground encompassing the mine area proper and 
surrounding acreage.  The bulk of this is in the form of contiguous unpatented mining claims which are 
held in force by production from the mining activities.  No production royalties are paid for gold deriving 
from these claims. 

Some property is leased from landowners in the region, and a royalty is paid on production from these 
lands.  In the future this amount will average approximately $1.91/recovered ounce. 

Nevada does not apply a corporate income tax.  Income tax is levied on the federal level.  There is a 
modest sliding scale tax rate generally applicable to smaller operations, but given the size of the Jerritt 
Canyon activities, the rate is 34.5% of net income after all deductions have been taken.  Queenstake has, 
in total, suffered a loss since acquiring Jerritt Canyon in mid-2003, and so no federal income taxes have 
been assessed. 

Property taxes are assessed annually by Elko County on real estate and personal property controlled by 
Queenstake.   

A sales tax rate of 6.5% is applied to all purchases within Elko County, and the state levies a 0.63% tax 
on gross incomes paid, less credits for certain health benefits for the workers. 

17.7 Capital and Operating Cost Estimates 
Jerritt Canyon is forecasting an expenditure of $58.5 million over the coming five-year period for mine-
related capital items.  These include the categories of: equipment, underground development, and mine 
facilities.  The largest expenditure outlays will be for mine development at $22.5 million with an 
additional $5.2 million for mine equipment and $2.3 million for mine facilities.  Sustaining capital costs 
for the ore processing plant is budgeted at $17.1 million for upgrades to existing facilities.  Sustaining 
capital costs for surface services and G&A is budgeted at $1.6 million.  G&A sustaining capital at Jerritt 
Canyon is typically for the replacement of light vehicles and office equipment.  Tailings impoundment 
capital is nearly $9.9 million.  A breakdown by property is given in Table 17.7.1.   

Table 17.7.1:  Jerritt Canyon Capital Expenditures for LoM ($000’s) 

Cost Center E. Dash 
SSX 

Complex Saval 4 Smith 
Starvation 

Canyon 
Wright 

Window Total 
Equipment 1,075 0 0 0 4,118 0 5,192 
Mine Development 5,180 3,492 1,238 9,298 3,243 0 22,451 
Mine Facilities   0 0 0 0 2,224 70 2,294 
Process       17,115 
Surface Serv; Admn       1,560 
Tailings Impndmnt       9,870 
Total $6,255 $3,492 $1,238 $9,298 $9,585 $70 $58,482 

 

The operating costs per ton of ore for processing have steadily increased over the last 6 years from $15.67 
in 2001 to $30.41 in 2007, primarily as a function of the production throughput and energy costs.  Of this 
total, approximately 75% is for operations and 25% is for maintenance. 

As previously noted, the budgeted processing costs for 2008 will be about $29.51 per ton of ore from an 
actual 2007 of $30.41/ton of ore, primarily as a result of the treatment of 764,000 tons of Newmont ore in 
addition to the Queenstake ores.  The total processing plant throughput for this coming year will not be at 
full capacity for the initial nine months because of restrictions on mill feed deriving from air quality 
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limitation as noted in Section 2.4.  SRK has reviewed the projected 2008 processing costs and found them 
to be reasonable for the forecast production tonnages. 

The anticipated operating cost for the next five years is $98.32 per ton of ore as shown in table 17.7.2.  
The lowest per-ton costs are associated with the direct and screened stockpiles, since these sources do not 
bear future mining charges nor assigned royalty payments.  Wright Window is a small area that will be 
surface mined, and so the unit costs are significantly less than for an underground operation.  The 
remaining sources of feed material derive from underground and have varying estimated costs depending 
largely on ground conditions and the need to backfill for support.  The highest-cost mining occurs in the 
E. Dash and Starvation Canyon mines.   

Table 17.7.2:  Jerritt Canyon Operating Costs for LoM per Ton of Ore (1) 

Description LoM Value
Mining $37.46
Backfill $7.20
Expensed Waste $9.13
Surface Services $10.38
Processing $27.63
Site Administration $6.52
Total $98.32

(1)  Excludes 60-day closure cost in 2008. 

 

17.8 Economic Analysis 
SRK has reviewed the internal life-of-mine (“LoM”) technical and financial model prepared by 
Queenstake for Jerritt Canyon Mine.  The mine has been operating for several years and the financial 
projection indicates a positive cash flow throughout the remaining life of the mine.   

The LoM plan, technical and economic projections in the LoM model include forward looking statements 
that are not historical facts and are required in accordance with the reporting requirements of the OSC.  
These forward looking statements are estimates and involve risks and uncertainties that could cause actual 
results to differ materially. 

17.8.1 LoM Plan and Economics 
The SRK LoM plan and economics are based on the following: 

• Reserves of 3.155 million tons at an average grade of 0.227 oz-Au/ton, containing a total of 717 
koz of gold;   

• A mine life of 5 years from 7 mines and various stockpiles, at a total average rate of 631 kt per 
year;   

• An overall average metallurgical recovery rate of 89%, producing 368 koz of gold over the LoM; 

• A cash operating cost of $518/Au-oz, or $98.32/ore-ton;  

• Total capital costs of $55.5 million being comprised of $5.2 million for mine equipment, $22.5 
million for capitalized development, and $2.3 million for facilities, and sustaining capital of $14.1 
million for process, administration, surface services, and $9.9 million tailing impoundment; and   

• Salvage value of $18.1 million.   

The base case economic analysis results, shown in Table 17.8.1, indicate an after-tax net present value of 
$9.853 million at a 0% discount rate.   
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Table 17.8.1:  LoM Economic Results 

Description LoM Value
Ore 
 Ore Milled-(Jerritt Canyon) 3,155kt
 Gold Grade 0.227opt
 Contained Gold 717koz
 Process Recovery (average) 89%
 Recovered Gold 638koz
Gross Income ($000’s) 

Market Price $580/oz 

 Gold Sales $370,240
 Net Income from Purchased Ores -
 Gross Revenue $370,240
 Refining & Sales ($520)
 Net Smelter Return $369,720

 Royalties ($3,831)
 Gross Income From Mining $365,889
Operating & Capital Cost ($000’s) 
 Mining ($118,190)
 Backfill ($22,719)
 Expensed Waste ($28,818)
 Surface Facilities ($35,287)
 Process ($87,179)
 Site Administration ($16,819)
 Purchased Ore ($-)
 Operating Costs ($308,801)

 Cash Cost ($/oz) $518/oz 
 Cash Cost ($/t-ore) $98.32/t 

Cash Operating Margin (EBITDA) $58,024
Other Costs  
 Reclamation Accrual ($352)
 Other ($9,700)

Net Income $47,236
Capital Cost net of Salvage ($000’s) 
 Equipment ($5,192)
 Capitalized Development ($22,452)
 Facilities ($2,294)
 Process Capital (sustaining) ($14,115)
 Tailings Impoundment ($9,870)
 Administration & surface Services ($1,560)
 Salvage $18,100
 Capital Costs ($37,382)
 
Cash Flow (NPV @ 0%) $9,853
Cash Flow (NPV @ 5%)      $5,270
Cast Flow (NPV @ 8%) $1,966

 



SRK Consulting (US), Inc. 17-8 
Jerritt Canyon Mine Technical Report 

LM/klg Jerritt Canyon NI 43-101 Technical Report.174701.MA.010.doc April 16, 2008 

17.8.2 Project Sensitivity 
Sensitivity analysis for key economic parameters are shown in Table 17.8.2.  This analysis suggests that 
the project is most sensitive to market price and metallurgical recovery.  Being a mature operating mine, 
the project is least sensitive to ongoing capital costs.   

Table 17.8.2:  Project Sensitivity (NPV8%, $000’s) 

Description -10% -5% Base Case +5% +10% 
Gold Price (25,937) (11,985) 1,966 15,918 29,870 
Gold Recovery (25,937) (11,985) 1,966 15,918 29,870 
Operating Costs 25,073 13,520 1,966 (9,587) (21,140) 
Capital Costs 6,440 4,203 1,966 (270) (2,507) 

 

17.9 Mine Life 
The expected life of the Jerritt Canyon operation is five years, based on exploration to date, the current 
processing rate, and reported proven and probable reserves as of December 31, 2007.  The Company 
controls a large land position in the immediate area and it is expected that future exploration will continue 
to convert certain resources to a reserve category over time. 
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18 Interpretation and Conclusions (Item 21) 

SRK considers the Jerritt Canyon mine to be a relatively moderate-risk project for the next five years 
during due to the uncertainty of the current production restrictions relating to mercury issues and the 
assumption of continued contractual ore purchasing agreements with Newmont and other mines to keep 
the mill at capacity.  Beyond 2012, the operation will depend on its ability to replace mined-out reserves 
by timely conversion of resources to reserves or new discoveries.   
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19 Recommendations (Item 22) 
Queenstake has been conducting aggressive resource and reserve development programs throughout its 
ownership of Jerritt Canyon.  The mill has not been operating at capacity, even with an agreement with 
Newmont to purchase ore over the past two years, but with an option to extend the agreement for an 
additional three years, the mill should be able to operate near full capacity.  The operation now has a mine 
life of five years, with the addition of the purchased ore.   

SRK has the following recommendations: 

• Continue exploration drilling with the target of locating new areas of resource and reserve; 

• Try to maximize stockpile haulage to the mill during the non-winter seasons; 

• Continue to work on the mine to mill reconciliation in respect to tons and grade.  The staff at 
Jerritt Canyon has indicated that this will be one of its objectives in 2008; and 

• Continue to develop ways to minimize the amount of moisture in the ore that enters the plant.  
The moisture typically comes from internal mine water, and seasonally from water that enters 
the stockpiles at the mines and mill. 
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21 Glossary 
21.1 Mineral Resources and Reserves 
Mineral Resources 

The mineral resources and mineral reserves have been classified according to the “CIM Standards on 
Mineral Resources and Reserves: Definitions and Guidelines” (November 2005).  Accordingly, the 
Resources have been classified as Measured, Indicated or Inferred, the Reserves have been classified as 
Proven, and Probable based on the Measured and Indicated Resources as defined below.   

A Mineral Resource is a concentration or occurrence of natural, solid, inorganic or fossilized organic 
material in or on the Earth’s crust in such form and quantity and of such a grade or quality that it has 
reasonable prospects for economic extraction.  The location, quantity, grade, geological characteristics 
and continuity of a Mineral Resource are known, estimated or interpreted from specific geological 
evidence and knowledge.   

An ‘Inferred Mineral Resource’ is that part of a Mineral Resource for which quantity and grade or quality 
can be estimated on the basis of geological evidence and limited sampling and reasonably assumed, but 
not verified, geological and grade continuity.  The estimate is based on limited information and sampling 
gathered through appropriate techniques from locations such as outcrops, trenches, pits, workings and 
drillholes. 

An ‘Indicated Mineral Resource’ is that part of a Mineral Resource for which quantity, grade or quality, 
densities, shape and physical characteristics can be estimated with a level of confidence sufficient to 
allow the appropriate application of technical and economic parameters, to support mine planning and 
evaluation of the economic viability of the deposit.  The estimate is based on detailed and reliable 
exploration and testing information gathered through appropriate techniques from locations such as 
outcrops, trenches, pits, workings and drillholes that are spaced closely enough for geological and grade 
continuity to be reasonably assumed. 

A ‘Measured Mineral Resource’ is that part of a Mineral Resource for which quantity, grade or quality, 
densities, shape, physical characteristics are so well established that they can be estimated with 
confidence sufficient to allow the appropriate application of technical and economic parameters, to 
support production planning and evaluation of the economic viability of the deposit.  The estimate is 
based on detailed and reliable exploration, sampling and testing information gathered through appropriate 
techniques from locations such as outcrops, trenches, pits, workings and drillholes that are spaced closely 
enough to confirm both geological and grade continuity. 

Mineral Reserves 

A Mineral Reserve is the economically mineable part of a Measured or Indicated Mineral Resource 
demonstrated by at least a Preliminary Feasibility Study.  This Study must include adequate information 
on mining, processing, metallurgical, economic and other relevant factors that demonstrate, at the time of 
reporting, that economic extraction can be justified.  A Mineral Reserve includes diluting materials and 
allowances for losses that may occur when the material is mined.   

A ‘Probable Mineral Reserve’ is the economically mineable part of an Indicated, and in some 
circumstances a Measured Mineral Resource demonstrated by at least a Preliminary Feasibility Study.  
This Study must include adequate information on mining, processing, metallurgical, economic, and other 
relevant factors that demonstrate, at the time of reporting, that economic extraction can be justified.   

A ‘Proven Mineral Reserve’ is the economically mineable part of a Measured Mineral Resource 
demonstrated by at least a Preliminary Feasibility Study.  This Study must include adequate information 
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on mining, processing, metallurgical, economic, and other relevant factors that demonstrate, at the time of 
reporting, that economic extraction is justified. 

21.2 Glossary 
Assay: The chemical analysis of mineral samples to determine the metal content.   

Capital Expenditure: All other expenditures not classified as operating costs. 

Composite: Combining more than one sample result to give an average result over a larger 
distance.   

Concentrate: A metal-rich product resulting from a mineral enrichment process such as gravity 
concentration or flotation, in which most of the desired mineral has been 
separated from the waste material in the ore.   

Crushing: Initial process of reducing ore particle size to render it more amenable for further 
processing.   

Cutoff Grade (CoG): The grade of mineralized rock, which determines as to whether or not it is 
economic to recover its gold content by further concentration.   

Dilution: Waste, which is unavoidably mined with ore.   

Dip: Angle of inclination of a geological feature/rock from the horizontal.   

Fault: The surface of a fracture along which movement has occurred.   

Footwall: The underlying side of an orebody or stope.   

Gangue: Non-valuable components of the ore.   

Grade: The measure of concentration of gold within mineralized rock.   

Hanging wall: The overlying side of an orebody or slope.   

Haulage: A horizontal underground excavation which is used to transport mined ore.   

Igneous: Primary crystalline rock formed by the solidification of magma.   

Kriging: An interpolation method of assigning values from samples to blocks that 
minimizes the estimation error.   

Level: Horizontal tunnel the primary purpose is the transportation of personnel and 
materials.   

Lithological: Geological description pertaining to different rock types.   

LoM Plans: Life-of-Mine plans.   

Material Properties: Mine properties.   

Milling: A general term used to describe the process in which the ore is crushed and 
ground and subjected to physical or chemical treatment to extract the valuable 
metals to a concentrate or finished product.   

Mineral/Mining Lease: A lease area for which mineral rights are held.   

Mining Assets: The Material Properties and Significant Exploration Properties.   

Ongoing Capital: Capital estimates of a routine nature, which is necessary for sustaining 
operations.   

Ore Reserve: See Mineral Reserve.   
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Pillar: Rock left behind to help support the excavations in an underground mine.   

Sedimentary: Pertaining to rocks formed by the accumulation of sediments, formed by the 
erosion of other rocks.   

Sill: A thin, tabular, horizontal to sub-horizontal body of igneous rock formed by the 
injection of magma into planar zones of weakness.   

Stope: Underground void created by mining.   

Stratigraphy: The study of stratified rocks in terms of time and space.   

Strike: Direction of line formed by the intersection of strata surfaces with the horizontal 
plane, always perpendicular to the dip direction.   

Sulfide: A sulfur bearing mineral.   

Tailings: Finely ground waste rock from which valuable minerals or metals have been 
extracted.   

Thickening: The process of concentrating solid particles in suspension.   

Total Expenditure: All expenditures including those of an operating and capital nature.   

Variogram: A statistical representation of the characteristics (usually grade).   
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Abbreviations 

The imperial system has been used throughout this report unless otherwise stated.  All currency is in U.S. 
dollars.  Market prices are reported in US$ per troy oz of gold.  Tons are imperial containing 2,000 
pounds.  The following abbreviations are used in this report. 

Abbreviation   Unit or Term 

AA atomic absorption 

Ag silver 

Au gold 

°C degrees Celsius 

CIL carbon-in-leach 

FA fire assay 

ft foot (feet) 

g gram 

koz thousand troy ounce 

kt thousand tons 

lb pound 

LoM Life of mine 

QA/QC Quality Assurance/Quality Control 

RC reverse circulation drilling 

RQD rock quality description 

SG specific gravity 

 tph   tons per hour
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Quality Control and Quality Assurance: 
 
Laboratory assay quality control and quality assurance samples for the underground near-
mine and surface exploration departments at the Jerritt Canyon Mine in the year 2007 
consisted of 4,891 samples broken down as follows: 
 

• 1,582 standard samples were submitted with the underground drill samples. This 
included predominantly RC samples from the Cubex drill but also includes 
production samples from the Secoma drills. Out of the total samples there were 72 
High samples (0.268 opt), 407 JCQ02 (0.256 opt), 748 JCQ01 samples (0.117 opt), 
161 JCQ04 (0.117 opt), and 194 JCQ03 samples (0.051 opt). There were also a 
number of pulps that were re-submitted as blind samples to the lab that are listed 
below, 

• 357 standard samples were submitted with the underground core samples to the Jerritt 
Canyon (JC) lab. These samples were at six different grade values, 

• 722 standard samples were submitted with the surface RC samples to the in-house JC 
lab as well as the commercial labs. These include 44 JCQ02 samples (0.256 opt), 176 
JCQ01 samples (0.117 opt), 2 JCQ04 samples (0.120 opt), 182 JCQ03 samples (0.051 
opt), and 318 silica sand blanks, 

• 949 pulp samples were re-packaged and submitted back to the JC Lab as a blind 
internal quality control sample, 

• 574 pulps taken from the underground drill core and RC drilling were submitted to 
Chemex for check analysis on the JC lab results, 

• 11 coarse reject samples were collected from the underground diamond drilling and 
submitted to ALS Chemex (Chemex) to check the JC lab results, 

• 56 pulps from surface drill hole samples were taken from the various labs and 
submitted to a secondary lab for check analysis, 

• 56 coarse reject samples from the surface drilling were taken from the various 
primary labs and submitted to a second lab for check analysis. 

 
 
The primary lab for all production, and underground sample and core drilling, was the 
Jerritt Canyon in-house lab.  For 2007 American Assay Laboratory (AAL) was used as 
the priamary lab for the Starvation Canyon and south area drilling. The JC Lab was only 
used as the primary lab for a few surface RC holes in the Dash Highwall area. Chemex 
was used for the drilling from Mahala drainage, SSX area and most of the other analytical 
work.  
 
  
Jerritt Canyon Quality Control Results (All Underground Data) 
 
The Jerritt Canyon underground quality control procedures are such that standard 
material is routinely submitted to the JC lab. Standards are prepared and tagged randomly 
such that the material remains unknown to the lab. The lab inserts one standard in each 
batch of samples. The standards have been made up at Jerritt Canyon from material 
collected from the site. The grade from the standards is checked daily and if any 
significant deviation is noted that particular batch of samples is re-assayed. Last year’s 



lab procedures had the technicians inserting the samples in the number one position on 
their tray. This position was automatically called for a re-fire. Unfortunately this led to 
many unwarranted re-fires of the quality control sample causing some bias in the way the 
sample was treated. This procedure was changed early in 2007. Even still, there were on 
the average 2 to 5 batches per week that required re-firing. The re-fired results were 
reviewed weekly and the assay with the best support from all of the re-fires was accepted 
as the final result. Although there were a significant number of re-fires there were 
significantly fewer batches where the original assays were all incorrect. In most cases the 
re-fires result in a few changes. The details of the individual batch results compared to 
the original assays are available from the Technical Services office at Jerritt Canyon. The 
graph from all of the standards submitted are shown in Figure 1 below.  
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Figure 1. Graphic representation of all of the standards used in the Jerritt Canyon 
laboratory during 2007 plotted against time. A more detailed look at these values shows 
deterioration of the sample quality when the lab appears to be very busy. Although it does 
appear to be a minor problem it is not believed to have impacted the quality of the assays 
assigned to the holes because of quality control procedures. 
 
There were numerous “flyers” from the expected values as is shown above. These flyers 
were routinely re-assayed. There is little chance that these flyers could be a product of 
mislabeled sample. The average grade of these samples appears to plot as a horizontal 
line therefore there does not appear to be much drift in the assay value over time. 
 



The core samples were treated just slightly different. The geologist would submit the 
standard and indicate the position in the tray by using a sample number. The geologist 
duties also included checking the assay for the standard value. If the standard deviated 
significantly and was surrounded by samples with any grade then that batch would be 
called for a re-fire. The review of the re-fired assays was the similar to that stated above. 
Through the year there were only a few of these samples that were actually called for re-
assay.  
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Figure 2. Jerritt Canyon Core Standards versus time. The occasional sample is shown as 
plotting as the wrong standard value. This is likely due to a mislabeled standard. In 
general there was not that much drift in the assay values but during periods there was 
significant deviation. Those periods generally fell at times when the Jerritt Canyon Lab 
was extremely busy with projects. 
 
Figure 3 shows the internal re-submitted pulp assays at the JC Lab that were used for 
quality control. These results show the original values compared to the re-assayed values. 
These are re-submitted blind to the lab as they are relabeled. The graph excludes some 
samples that have questionable results (mostly secoma type drill samples) and a few 
samples that had extremely high variances. The results are a good indication of how well 
the JC Lab can re-produce their assays. Significant variances from the expected result are 
dealt with similar to the quality control standards described above. In general the batches 
of samples where these values had a difference of greater than 10% and the expected 



value was above 0.100 ounce per ton were re-fired. A graph of the relative difference 
versus the percent of the samples shows that 61% of the samples had a difference of less 
than 10%. These are filtered on the samples with original values greater than 0.025 ounce 
per ton. This performance is somewhat less than last year where results showed 68% of 
the re-fire assays had results within 10% of the originals. This same slight deterioration in 
performance is seen in the pulps that were sent to Chemex for check work. There could 
be several reasons for this; such as, less experience lab technicians, heavier work load 
with additional samples from Newmont ores particularly in the last quarter, and other 
physical changes such as change in the supplier of the flux. These will be looked at 
closely in the next quarter to see if there is any change in the sample quality with 
decrease in the work load. 
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Figure 3. Jerritt Canyon assay results of internal check samples – pulps. 
 

Figures 4 and  5 show the assay results of the pulp samples from JC Lab compared to the 
results of Chemex. The results still show high variability between the data. The 
variability of the lower grade values (<0.07 opt) could possibly be due to analytical 
method (gravimetric finish compared to atomic absorption finish). Some of the other 
flyers are likely also a product of sample mix up. The percent of the samples within 10% 
difference is at 65% when comparing the samples greater than 0.025 opt. By removing 



the samples less than 0.07 opt the percent of the samples increases to 68% within 10% 
difference. These results are very similar to last year. Although this is less than what 
should be expected (90% within 10%) similar results are shown with the commercial 
labs. Some of these variances are possibly due to heavier work load, less experience lab 
technicians, and/or other changes both in the JC Lab and Chemex.  
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Figure 4. Pulp check samples – JC Lab compared to Chemex for 2007. 
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Figure 5. Relative percent difference graph of underground pulp samples submitted 
from JC Lab to Chemex. 
 
 

There were only eleven coarse reject samples that were analyzed at ALS Chemex. These 
samples were taken from a core hole where the results were questioned. Although the 
assay results were significantly different; the over all grade did not change very 
significantly. Attempts were made to collect a number of other coarse rejects byt the 
samples were not located in time for this report. The results are expected to be duplicated 
within a 20% difference 80% of the time for coarse rejects. 
 
Surface Quality Control Samples and Check Analysis: 
 
Samples from the surface Reverse Circulation drilling and core are routinely submitted 
with quality control samples in each batch sent for assay. The assay data of these samples 
is represented graphically in Figure 6. Any significant deviation from the expected value 
would be reviewed and a re-fire of that batch requested unless that batch of samples had 
no significant gold. Except for a few random flyers 
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Figure 6 Surface Drilling Quality Control Assays from various labs plotted against 
time. 

 
In general both JCQ 01 and 03 performed very well and the average value would plot as a 
horizontal line. JCQ02, which is of higher grade, has much more significant differences 
possibly due to some degree of segregation of the gold within the bulk sample over time. 
There does appear to be two JCQ03 (0.052 opt) samples that have been mislabeled as a 
JCQ01 sample, one mislabel of JCQ02 and a possible mislabels of JCQ01.  

 
Figure 7 shows the check analysis on the surface pulps collected from RC drilling in the 
Mahala basin. Here the original assay was completed by Chemex and the check work was 
done by BSI Inspectorate. There tends to be a lot more variance in the assay results than 
what would be normally expected. This could be the result of the increased work loads on 
the commercial labs. Figure 8 shows a percent difference compared to the percent of the 
samples graphically for all of the original assays that were above 0.025 opt. The results 
are very similar to the underground comparison of the JC Lab to Chemex. However the 
R2 value is less than any other comparison. As with the JC Lab this lower R2 value could 
be the product of a few samples that are skewing the data. There are a couple of samples 
in particular that appear to be a sample mix up. 
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Figure 7. Chemex versus BSI Inspectorate pulp checks on the Mahala 2007 RC drill 
program. The variances appear to be distributed fairly equally above and below the 
original assay results. 
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Figure 8. Percent difference between Chemex and BSI Inspectorate labs compared to 
percent of samples. 



 
 
The relative percent difference of the values compared to the percent of the samples in 
Figure 8 shows that approximately 73% of the assays fall in a range of less than 10% 
difference on values greater than 0.100 opt. This is only at 65% when considering all of 
the values. This is significantly less than what should be expected but is comparable to 
the results comparing the other labs. 
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Figure 9. Coarse reject samples taken from Chemex Lab and submitted to BSI 
Inspectorate. This is from RC surface drilling on the Mahala project area.  
 

Figure 14 shows the coarse rejects from Chemex assayed at the BSI Inspectorate lab. 
These samples are also from the Mahala drill program. The results compare quite 
favorably showing better correlation than the pulps from the same samples. Figure 10 
shows the relative difference of all fifty six samples compared to the percent of the 
samples. This data is what would be expected from a quality lab with approximately 89% 
of the samples within a 20% difference. However this is a very small amount of data.  
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Figure 10. Relative percent differences of all coarse reject samples compared to the 
percent of the assays. 
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