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Silver Queen Property - General Information 

A. Introduction 

A.l  Location and Access 

The Silver Queen Mine of New Nadina Explorations Ltd., is 
located on the east side of Owen Lake 43.5 km southwest from 
Highway 16 and Houston British Columbia. Access is via paved 
road 4 km westerly along Highway 16 from Houston and then 
over well maintained gravel surfaced Morice-Owen forestry 
road. 

A general location map for the property is provided in Figure A.1. 

A.2 Property Definition 

;? 
'd 

New Nadina Explorations Ltd., owns 125 claim units plus 17 
crown granted mineral claims. The property is in open rolling 
ranch -Land and scrub timber east of Owen Lake with maximum 
relief of about 160m. Much of the area is open grassland 
with stands of pine and spruce near the lake. The property 
is mantled by unconsolidated glacial till. Outcrops are 
sparse except in the area of Wrinch Canyon. 



Figure A.l 
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Mineralization was first discovered in the Oven Lake camp in 1912. 

Addfcional showings were located and sporadic exploration and mtntng 
I 

took place until 1923 when significant tunnelling was completed on 

the Wrinch Canyon veins. In 1928 the whole camp was optioned and 

extensive programmes of shaft sinking and tunnelling vere completed 

including the driving of the Earl adit cross cut for 3,000 feet. 

Canex (Placer Development) acquired control of the bulk of the 

property in 1941 and carried out sporadic exploration until 19G7. 

Nadina Explorations optioned the Canex claims in 1963 and began 

an agressive programme of surface and underground exploration vhich 

1 continued until 1961 when the property was optioned to Kennco. At 

the same time Frontier Exploration Ltd. had been exploring the 

Diamond Belle and related prospects in the eastern half of the 

Oven Lake camp. Kennco carried out geochemical and geophysical 

surveys and diamond drilling in the search for a porphyry copper 

deposit until the end of 1967 when they dropped the option. Nadfna 

continued exploration and drilling until 1970 when Northgate 

Explorations optioned both the Nadina and Frontier ground. After 

a n  extensive programme of drilling Northgate dropped their option 

the next year. In 1971 the Bradina Joint Venture was formed and 

the property went into production at 500 tons per day in 1972. 

Problems with mining and metallurgy forced the project to shut 

down in late 1973 after approximately 200,000 tons of material had 

been put through the mill. Nadina and Frontier, latterly New Nadina 

and Bulkley Silver continued exploration on both properties until 

1985 when Bulkley optioned the New Nadina ground and put the entire 

camp under one management. 



;*> A.+ Mapping 
LJ 

A surface plan map for the property is provided in Appendix I. The location uscd for 
collection of adit drainage samples in the Site Remediation Program, outlined in the next 
scction of this rcport, is marked as Location A. 
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site Remedirtton P m b  
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1.0 Approach 1 ~ 
The approach taken for site remediation at the Silver Queen property has b en to 
develop a passive system for treating zinc rich adit drainage prior to release This 
has involved a combination of lab and field studies aimed at characterizi g the 
drainage and evaluating zinc removal using limestone. The work conducted t date, 
follows: 1 .  2.0 Adit Dralnage Hydrology and Chemical Characteristks 

1. A gauging device was set-up downstream of the "adit pond", which consjsts of 
a 90 degree V notch weir set into the stream bed. The weir hebht is 
recorded and used to calculate flow using a standar I 

device was set up in late March prior to spring run-off. 

2. Flow measurement and sampling commenced on April 
2-3 days during April and May. Sampling frequency dr 
in June, July and August. All samples are submitted 
plus total and dissolved copper, iron and zinc. i?; /' 3. The results from this sampling program are provided i 
Flowrates, zinc concentration and zinc loading data for the 
period are plotted in Figure I. This data has verified the 
that flows, zinc concentration and zinc loading increase r 
the first few weeks of spring run-off and drop steadily in 
Zinc concentration reached a peak of 49.3 mgfi o 
dropped to 5.77 mg/L by July 25. Based on previous years result 
anticipated that the total zinc concentration will remain in the 3-5 
range during the summer. 

3.0 Lab Studies 

Bench studies were conducted on a 40 L sample of adit drainage collected 
15. The analytical results for this sample were as follows; 



Table I Adit Drainage Results 1991 - Silver Queen Property 

April, 1991 

' 

Flow Us 
m3lday 

Weir Height cm 

Field pH 
lab PH 
Conductivily urnhodan 
Sulfate 
Totaf Metals 
CoPWr 
Iron 
Zinc 
Dissohred Metals 
Copper 
Iron 
Zinc 

Loading 
Total Zinc kgld 

r 
Monoh 
Date 

6.2 5.9 5.7 6.0 8.5 7.4 8.3 8.0 10.4 9.0 9.5 6.8 3.2 8.8 9.3 
533 512 493 515 734 638 719 692 900 m a~ 732 92 . 762 807 

11.35 11.17 11 11.2 129 12.2 12.8 12.6 14 13.2 13.5 15.1 3.3 13.1 13.4 

7.6 7.8 7.8 7.5 7.6 7.5 7.3 7.3 7.3 7.3 7.3 7.3 7.3 .7.3 7.3 
7.79 7.55 7.45 7.33 7.2 7.12 7.11 7.08 7.17 7.17 7.2 7.2 7.3 7.28 7.35 
1480 1520 1580 1650 1620 1840 1650 1680 1520 1600 1510 1550 140 1540 1550 
722 787 806 926 948 951 942 963 852 927 825 &9 21 490 463 

0.07 0.126 0.383 0.792 1.23 1.43 1.4 ' 1.54 1.28 1.65 1.16 1.12 '05 1.09 0.869 
1.49 1.38 4.27 10.9 16.2 18 17.6 17.3 13.3 15.5 123 13 2.1 12.1 9.27 
3.37 9.75 18.8 36.6 38.8 37.2 41.4 49.3 46.4 56.2 40.3 4 1  9.9 38.2 36.2 

0.002 0.038' 0.042 0.043 0.041 0.044 0.051 0.062 0.062 0.075 0.059 0.063 0.57 0.045 0.054 
L0.03 L0.03 LO.03 L0.03 LO.03 L0.03 LO.03 L0.03 L0.03 L0.03 L0.03 LO.03 L(03 L0.03 10.03 
2.48 9.06 14.9 20.6 33.3 27.7 29.3 37.9 36.6 6 . 7  33.8 54 2.8 28.7 29.8 

1.8 5.0 9.3 18.9 28.5 23.7 29.8 34.1 41.8 43.7 33.1 31.3'2.4 29.1 29.2 
Dissolved Zinc kgld 
Total Iron kgld 
Total Copper kgld 

April 
2 3 5 7 9 11 13 15 17 19 21 23 25 27 29 

1.3 4.6 7.3 10.6 24.4 17.7 21.1 26.2 32.9 35.5 27.8 2i9 8.8 21.9 24.0 
0.8 0.7 2.1 5.6 11.9 11.5 12.7 12.0 12.0 120 10.1 P9 1.6 9 2  7.5 

0.04 0.06 0.19 0.41 0.90 0.9 1-01 1.07 1.15 1.28 0.95 015 P83 0.83 0.70 



Table 2 Adit Drainage Results 1991 - Silver Queen Property 
bby 19531 

Month 
Date 

Flow Us 
m3idaY 

Weir Height cm 

Aeld pH 
PH 

Conductlvly umhoslcm 
Sulfate 
Tow Metals 
Copper 
Iron 
Zinc 
Diitued Metals 
Copper 
~ r ~ n  
Zinc 

Loading 
Total Zinc kgd 
Dissolved Zinc kgld 
Total Iron kdd 
Total Copper kgld 

AIl-resuttexpr:esW-innm~~Lunlesslessoth~i;ra~othami; 

/ -\ 
- 

LJ f 

{ii 

May 
1 3 5 7 9 11 13 15 16 20 23 30 

7.2 7.1 7.8 7.2 7.4 7.1 7.1 10.4 NA NA NA NA. 
625 612 678 625 638 612 612 900 NA NA NA NA 
12.1 12 125 12.1 12.2 12 12 14 NA NA NA NA 

7.3 7.7 7.7 7.6 7.6 7.5 7.5 7.5 NA h!A NA NA 
7.44 7.54 7.54 7.61 7.67 7.7 7-69 7.67 7.4 7.44 7.47 7.48 
1530 1500 1430 1490 1470 1470 1470 1460 1460 1440 1440 1440 
444 442 450 1340 1020 1080 1220 ,1280 436 412 385 386 

0.833 0.m 1.06 0.62 0.573 0.583 0.52 0.426 0242 0.209 0.159 0.178 
8.62 7.88 10.4 5.54 4.36 4.22 3.36 3.43 0.242 264 2 6  3.62 
33.1 32.4 30.4 26.6 23.7 229 22.1 20.8 17.8 17.8 15.6 12.9 

I 

0.046 0.05 0.063 0.069 0.069 0.083 0.076 0.071 0.04 0.031 0.038 0.037 
~0.03 ~0.03 ~0.03 0.039 ~0.03 ~0.03 ~0.63 ~0.03 i0.03 ~0.03 ~0.03 10.03 
23.8 22.6 23.8 23.4 20 20.7 20.4 20 14.1 13-7 12.4 9.48 

20.7 19.8 20.6 16.6 15.1 14.0 13.5 18.7 
14.9 13.8 16.1 14.6 128 127 125 18.0 
5.4 4.8 7.1 3.5 2.8 2.6 21 3.1 

5.39 4.82 0.72 0.39 0.37 0.36 0.32 0.38 

. 

. 









,/\ : .  ~ d i t  Drainage May 15/91 
(\-) i 

l!xm!m w. w 
H 7.86 

bnductivity 1420 umhos/cm 
Sulphate 716 so4 mg/L 

Total Metals 
I 

Copper 0,216 mg/L i 
Iron 1.25 mt/L I 
Zinc 17.0 W/L i 

i 

Dissolved Metals 
Copper 0.072 

. Iron L0,030 
mg/L 

Zinc 14.4 
mg/L 
mg/t 

Preliminary bench tests conducted using this sample showed that both s dium I 
carbonate and limestone were capable of reducing zinc to acceptable levels. ;After 
receipt of the tests results from the bench tests, a column experiment was set:up to 
measure the ability of limestone to remove zinc, as follows; 

, -7, I 

i. i Granular dolomitic limestone (37% MgC03) was screened to generate rn J terial 
with a uniform size gradation ( - 12 to + 20 mesh). Sieve analyses were con{ucted 
and used to calculate a surface area for the material of 159 m2/kg, (ass~rning 
spherical particles). A cumulative size distribution plot from the sieve anal$es is 
provided in Figure 2. 

I 

The column consisied of a 1.8 m length of 21 mm I.D. PVC pipe (nominal /4"). 
The column was packed wet to a height of 1600 mm with the dolomitic lime tone. 

attached to the bottom of the column. 

7 The bed was supported by glass wool inserted above a flow control stopcock valve 

A constant head apparatus was set up using a reservoir and circulating pump, 'The 
flow through the column was adjusted to between 0.8 and 1.5 mL/rnin equival' nt to 
3 - 5 empty bed volumes (BV)/day. A series of samples were collected at r f gular 
intervals wer a 25 day period and submitted to ASL Labs for total copper, irob and 
zinc. The results for copper and zinc analyses are plotted in Figures 3 and 4. Since 
the initial copper concentration was low, very little change was noticed. 7'h.e zinc 
concentration however appeared to trend upwards after the first 20 bed volumes 
and then drop steadily reaching 0.238 mg/L after 88 BV. It as observed that the 

- -\ samples collected at the 20 BV mark contained a minor amount of {oljdg 
\ 





potentially explainiag the results obtained. At the' termination of the experiment all 
samples were completely clear. 

Aftcr 88 BV the-column was removing 98.6 % of the zinc in the feed without any 
deterioration in treatment efficiency. 

4.0 Fleld Studies i ~ 
Based on successful completion of the bench tests a large column was constructed to 
pilot test the process under field conditions. This.column was constructed ulsing a 
1.8 m length of 150 mm diameter PVC pipe containing an internal perforate3 grid 
to ~ ~ p p ~ n  the media and a valve attached to 3 cap at the bottom of the colupn to 
control flow. The column was installed on site on July 31. A bed of 1.6, m of 
screened dolomitic limestone was added to the column. Adit drainage wgs fed 
directly to the top of the column from a road culvert near the adit, using a length of 
garden hosa The flowrate through the column was set at approximately 100 
mL/min, equtvalent to 5 BV/day. The analytical results for an initial sample, 
collected after 24 hours (5 BV) are as follows: 

Pilot Column Efflueat Aug 1/91 ~ 
i,' 

Based on samples collected on July 25 the column feed concentration was assumed 
to be in the 5-7 mg/L range suggesting that the column was removing 97.2 % of the 1 
zinc. 

/-- 
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T.W.HTGGS, M.E.Sc, P . E ~  i 

P;arameter m. w 
pH 7.43 
Conductivity 1450 umhos/cm 
Sulphate 573 so4 mg/L 

Total Metals 
Copper 0.007 
Iron L0.030 z$f 
Zinc 0.156 mg/L 

Dissolved Metals 
Copper 0.007 
Iron U.030 E$k 
Zinc 0.155 mg/t  i 

! 

I 

I 

I 



I 
5.0 Schedule 

\ 

\ ill : - Based on the results obtained with the initial sample, it is anticipated that the 
hydraulic loading to the column can be increased potentially to 10 BV/day. A 
decision on this will be made on receipt of additional results. At this point it is 
anticipated that potentially 300 BV will be processed through the column prlor to 
freeze up, giving a good indication of the feasibility of the process. 

I 

6.0 Recommendations 1 
Besides site remediation using a passive limestone system, there several other I 

alternatives for site remediation that need to be considered ; 1 
6 1 Con~tmcrion of Adit ButMead I 

I 

I 

A bulkhead could be constructed in the adit, which would potentially flood the 
workings, eliminate acid generation and the release of zinc. The success of this 
measure would depend on what elevation(s) in the workings that acid generation is 
taking place and on what elevation the workings would flood to once the bulkhead is 
in place. Whether a bulkhead provides complete elimination of acid generation or 
not, it would stilt provide a means of equalizing flows and loadings. The liquQ level 
behind the bulkhead could be drawn down in the fall so as to provide storage for 

,/ ") spring meltwater. The release of water from behind the bulkhead could therefore 
be controlled to ensure that maximum dilution is available in the receiving 

I < \ - /  
I environment. The actual storage available in the workings would have to be 

determined to evaluate this option. 

6 2 Downrrream Treatment 

It may be possible to construct a pond lower down on the property that would 
intercept adit drainage and provide equalized loading to a.treatment system such as 
a limestone bed. This arrangement could take advantage of any renovation that is 
ocairring naturally as the drainage moves through the ground prior to surfacing in 
Wrinch Creek. The discharge from this pond or treatment system would then 
effectively become the "last point of control". 

6.3 Mine Reactivation 

Upon reactivation of the mlne, the current adit drainage would no longer be a 
major concern since potentially it would be incorporated in the mine water and 
either be treated in the mill or discharged to the tailings pond, depending on zinc 
concentration, 
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Appendix I 

Silver Queen Mine 
Surface Plan 




