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APP(N 01/ 11 ____. 

Our file Notre reference 

December 20, 1995 

Dear Jim Smith 

Reclamation Securitv for the Mount Nansen Mine 

This will confirm our understanding regarding our discussions on reclamation security of last 
Friday and this week. 

Issues: 

ARD Potential for the Tailings pond 

DIAND agreed to partially defer the proposed bonding and to treat bonding separately from other 
security (Part B Water Licence Security). Bonding for Tailings ARD would be dropped from or 
modified in the licence if the Tailings ARD Mitigation Plan program and Tailings Arsenic 
referred to in Supporting Document Volume II of I I Section IX, Application QZ94-004 resulted 
in the conclusion that there would be no ARD problem from the tailings and if the study programs 
referred to as the Tailings Dam Seepage Monitoring (Section IX) Program and the Liquefaction 
Monitoring Program (Section X) demonstrated that as water cover could be maintained over the 
tailings and thus preventing an ARD problem. 

Water Treatment for potential Arsenic Leaching from Tailings 

As for the ARD potential from the Tailings discussed above, DIAND proposed that security for 
Arsenic Treatment would be treated separately from the other security (Part B Water Licence 
Security), Bonding for the potential to require treatment would be dropped or modified from the 
licence if the company would carry out studies as proposed in their Water licence Supporting 
Document, Section XII, Tailings Arsenic Mitigation Plan and if it could be demonstrated to the 
Water Board and to Gov't of Canada that their would not be an arsenic generation problem. 

ARD from Adit beneath the Brown McDade Pit 
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As for the potential problems for ARD and Arsenic seepage in the tailings, discussed above, 
DIAND proposed that security for mitigation would be separated out and dropped or modified 
should BYG be able to demonstrate that the adit could be plugged prior to final abandonment in 
such a manner as to allow the pit to be maintained in a flooded state to prevent ARD seeping from 
the adit below the pit. 

Existing Environmental Impacts from Previous Mining Operations 

DIAND agreed to the proposed reclamation schedule BYG included in their Water Licence 
Application, Appendix b - Table B -2. 

Schedule of Reclamation Bonding 

DIAND proposed to modify the reclamation bonding security schedule to be more reflective of 
the accrual of liability on the property over the mining life and in a manner that the company could 
live with. 

As A result of this understanding I have modified the attached Reclamation Accrued Liability and 
Bonding Schedule and provide you with a copy of the proposed wording on Reclamation Security 
which we propose to include in our statement of intervention to the Water Board. 

Please call me at PH. 403-667-3177 to discuss this. 

Yours truly 

J-,,_,.,,( 9 ~ 
Fred Privett 
Manager of Socio-Economic Benefits 
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DEC- 1 S-80 TUt. i 1 : 68 AM COLONY INERNATl ONAL ING 

D ecember 19, 1995 

Indian and N orthem Affairs Canada 
Water Resources Division 
Northern Affairs Program 
Yukon Region 
345 - 300 Main Street 
Whitehorse, Yukon, YIA 2BS 

Attention Mr. Fred Privett 

FAX NO. 1 604 931 41 51 

RE: WATER UCENSE APPLICATION REVIEW 
B.Y.G. NATURAL RESOURCES, MOUNT NANSEN PROJECT 

Dear Mr. Privett, 

P. 02/03 

The letter of November 28, 1995 from T. Higgs Associates Ltd. to B.Y.G. Natural 
Resources, points out that the reviews of the closure plan and chemical stability of the 
tailings (conducted by myself and NorecoL Dames and Moore) did not consider the 
information presented in the Water License Application. I have since reviewed this 
document and present the following comments. 

1. The Water License Application does not present any new site specific data or other 
results of tests or analyses. 

2. The Water License Application does present specific plans to conduct tests to 
determine the most appropriate mine closure condition. 

3. The uncertainty of the mine closure condition, which is implicit in the fact that testing 
must be conducted, is the same as that assessed in my review ofNovember 8, 1995. 

4. Additionally, there is concern with respect to the ability to implement acceptable 
measures in order to achieve an mine closure scenario should the test results prove 
unfavorable. The key issue in this regard is the chemical stability of the tailings. ARD 
and arsenic leaching from the tailings is a concern for long term environmental 
protection. B.Y.G. proposes "to ensure that the tailings are flooded at closure." 
(Water License Application, Effluent Treatment Program, Section 5.5.1.4). Although 
this would be beneficial and satisfactory, the seepage analyses presented by B.Y.G. 
(Klohn-Crippen, August 1995, Appendix V) indicate that a significant portion of the 
tailings are not expected to be saturated at closure. Modification of the proposed 

MJ. Brodie, P.Eng. ;- / 
572 St. Andrews Place, West Vancouver. B.C., V7S 1 V8 r~ .... ·. · r. ''· ' , V e) 

604-922-2034 Fax-922-9520 L=. ~ · · 



DEC-1 9-96 TUE 12:00 PM COLONY INTERNATIONAL INC 

B.Y.G. Natural Resources. Mount Nanasen Project 
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structure at mine closure to achieve a flooded condition would likely be impractical. 
No method for achieving the flooded condition is proposed. 

Based on my review of the Water License Application, I :find no bas.is for revising the 
conclusions of the review presented in my November 8, 1995 letter. That review presents 
an estimate of the costs to complete mine closure work to yield an acceptable mine closure 
scenario should adverse conditions be encountered during mining. To date, the proponent 
has not presented test results which demonstrate that such adverse conditions will not be 
encountered. Nor have they proposed a mine development and mitigation strategy which 
can be e:,q:>ected to control the potential range of conditions which could reasonably be 
encmmtered during the mine operations. 

Should new information become available I would be pleased to reassess the cost of mine 
closure. At this time the cost estimate presented in my November 8, 1995 letter still 
appears necessary in order to ensure that there are adequate funds to decommission the 
nune. 

Please call if you have any questions. 

Yours truly, 

~ 
M.J. Brodie, P.Eng. 

M.J. Brodie. P.Eng. 
S12 St. Andrews Place. West Vancouver, B.C .• V7S IV8 

604-922-2034 Fax-922-9520 
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APPE/Jf>1'f II ~s 
November 8, 1995 

Indian and Northern Affairs Canada 
Water Resources Division 
Northern Affairs Program 
Yukon Region 
345 - 300 Main Street 
Whitehorse, Yukon, YlA 2B5 

Attention Mr. Fred Privett 

RE: CONTRACT 94-0094 ADDENDUM 
REVISED RECLAMATION UNIT COST REVIEW 
B.Y.G. NATURAL RESOURCES, MOUNT NANSEN PROJECT 

Dear Mr. Privett, 

1.0 INTRODUCTION 

I am pleased to present this letter report, REVISED RECLAMATION UNIT COST 
REVIEW, B.Y.G. NATURAL RESOURCES, MOUNT NANSEN PROJECT. The 
scope of work for this project is to provide DIAND with: 

• updated unit cost figures for use in the reclamation cost estimating modei 
• a review of the reclamation costs proposed for the Mount Nansen project, 
• a review of the reclamation plan proposed for the Mount Nansen project, and, 
• technical support regarding reclamation activities at Water Board hearings. 

This review is an update of the July 18, 1995 review. The update is to reflect: i) additional 
information and analyses presented by the proponent, ii) the observations made during a 
site inspection conducted on October 26, 1995, iii) DIAND's request that the assessment 
of level of reclamation and closure effort be based on measures expected to achieve long 
term chemical and physical stability of the mine components and not on ''minima) efforts" 
as was assumed in the July review, and iv) DIAND's request to include costs of post­
closure monitoring and maintenance for the tailings dam 

This report is presented iri 8 sections as follows; 
1 introduction, 
2 a list of the documents reviewed, 
3 a summary of the principal mine components, 
4 a review of the proposed reclamation plan, 

M.J Brodie, P.Eng. 
572 St. Andrews Place, West Vancouver, B.C., V7S I V8 

604-922-2034 fax-922-9520 
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B.Y.G. Natural Resources, Mount Nansen Project 
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5 recommended additional reclamation measures, 
6 unit cost review of the proposed reclamation activities, 
7 a summary table presenting the estimated cost to reclaim the site, and, 
8 conclusions. 

2.0 DOCUMENTS REVIEWED 

The following documents were reviewed in the initial phase of this work: 

• Mount Nansen Initial Environmental Evaluation, Volumes 1 and 2, dated November 
1994, as submitted by B.Y.G. Natural Resources Inc., 

• Mount Nansen Initial Environmental Evaluation - Addendum, dated April 6, 1995, as 
submitted by B.Y.G. Natural Resources Inc. , 

• a set of27 unlabeled photographs taken by Water Resources sta£r: and, 
• a 20 minute video of the site taken by Water Resources staff 

The following additional documents were reviewed in preparing this update: 

• Tailings Impoundment Final Design Report, B.Y.G. Natural Resources Inc., Mt. 
Nansen Gold Project, by Klahn-Crippen Consultants Ltd. August 1995, 

• Letter from Klahn-Crippen Consultants Ltd. to B.Y.G. Natural Resources Inc. , 
Response To RERC Enquiries, September 15, 1995, 

• Letter from B.Y.G. Natural Resources Inc., to DIAND - Kevin McDonell, RE: 
Comments on Site Visit ..... , September 12, 1995 

• Letter from B.Y.G. Natural Resources Inc., to DIAND -Fred Privett, RE: Mt. Nansen 
Project Reclamation Report by M.J. Brodie, Comments, August 9, 1995 

• Letter from T.W. Higgs Associates Ltd. to DIAND, Mt. Nansen Project - Response to 
Reclamation Cost Estimate Review, Comments, August 9, 1995 

• Letter from Geo-Engineering (M.S.T.) Ltd. to DIAND, RE: Mt. Nansen Gold Project 
- Review of Tailings Impoundment Report, September 12, 1995. 

3.0 PRINCIPAL MINE COMPONENTS 

The principle features of the mine plan include the following: 

• an existing camp, 
• an existing mill, 
• 5 existing ad.its, with associated ore and waste piles at the portals, 
• two existing tailings ponds, 

M.J. Brodie, P.Eng. 
572 St. Andrews Place, West Vancouver, B.C., V7S I V8 

604-922-2034 fax-922-9520 
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B.Y.G. Natural Resources, Mount Nansen Project 
Reclamation Review Page 3 

o two open pits to be excavated during operations to produce about 300,000 tonnes of 
ore, 

• a potential underground operation to commence after about year 3 of operations, 
• a total mine life of about 5 years, if there is underground mining, 
• a waste stockpile to be constructed during operations, 
• a cross-valley tailings dam for the containment of new and old tailings; the dam is to 

be located about 1.5 km east of the mill ID Dome Creek, and, 
• associated roads; water and power lmes. 

4.0 REVIEW OF RECLAMATION PLAN 

In my review of July 18, 1995 I stated that ''the mine plan presents a high risk and high 
maIDtenance mine closure scenario." Many of the concerns which were the basis for that 
opmion have been addressed, at least ID part. However, there are still many aspects of 
uncertaIDty with the proposed mine plan which the proponent plans to address by building 
and operatIDg the mine with the observational approach. In this context, the observational 
approach implies the identification of reclamation measures during operations rather than 
prior to the start of mining. 

From the perspective of determinmg the level of reclamation security, the observational 
approach is less than ideal for two reasons. First, there is uncertaIDty as to the expected 
conditions at the end of minmg. Secondly, as unacceptable conditions are encountered it 
may not be possible to correct them immediately due to practical or economic constraIDts. 
The objective of reclamation security is to ensure that the mine site will be left ID an 
acceptable condition after mining has ceased. In order to meet this objective a 
conservative assessment of reclamation security should be based on adverse conditions 
beIDg encountered during minmg. This is not a worst case assessment such as would 
occur if IDstability were to occur in the tailings dam 

The proponent may successfully identify and mitigate all of the adverse conditions during 
the course of mm.mg, ID which case the reclamation security will be greater than is 
required. If the proponent is not successful then the reclamation security will be just 
adequate. The assessment presented hereID is IDtended to ensure that the reclamation 
security is adequate. 

The observational approach to mine development is not consistent with the recommended 
approach to mine development and reclamation as described ID the Water Resources 
publication; Mme Reclamation In Northwest Territories and Yukon. The proponent 
should recognize that the savmg in detailed site analysis and design is ID part off-set by the 
IDcreased cost of the reclamation security. 

M.J. Brodie, P.Eng. 
572 St. Andrews Place, West Vancouver, B.C., V7S I V8 
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B.Y.G. Natural Resources, Mount Nansen Project 
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In regard to the Mt. Nansen project specifically, there is still concern for the long-term 
physical stability of the tailings embankment and chemical stability of the tailings and mine 
workings. These and other concerns are elaborated below. 

• A detailed geotechnical review of the tailings embankment has been made by Geo­
Engineering. In their Sept. 12, 1995 letter they recommend the following with respect 
to mine closure: 
i) contingency measures such as a toe berm and raising of the dam crest, 
ii) closure spillway design assuming probable most adverse ground conditions, 

• The tailings have a net acid generation potential of -5.6 kg/tonne CaC03. In the 
November 1994 I.E.E. Volume 2 Appendices: Tailings Treatment Test Report the 
acid base accounting test on the treated tailing sample is presented. The reported net 
neutralization potential is based on sulphide sulfur (i.e.: the potentially oxidizable 
component) and incorporates the neutralization provided by lime addition in the 
metallurgical process. 

This material will eventually become acid generating unless oxidation of the sulphide 
minerals is prevented. There is industry consensus that tailings samples with a 
negative acid generation potential are expected to generate acid (Ferguson, K & 
Morin, K, -1991, The Prediction Of Acid Rock Drainage - Lessons From The 
Database. Proceedings 2nd Intl. Conference On The Abatement Of Acidic Drainage). 
The fine grain size of the tailings and re-vegetation of the beaches will not prevent the 
on-set of acid generation. 

I agree with the proponent that this material is unlikely to be a strong acid producer. 
However, depression of pH below 5 and leaching of metals may occur. The 
depression of pH is likely to exacerbate the leaching of arsenic from the tailings. The 
proponent has stated that they do not believe that these are serious concerns for the 
project, but they have not demonstrated that this is the case. In the absence of any test 
results it is conservative to assume that there will be pH depression in the tailings and 
increased leaching of asenic. 

T.W. Higgs letter of August 17, 1995 states, with respect to the tailings testing that 
''The sample set contained a high percentage of samples from the lower portion of the 
pit and also included drill intervals that extended below the pit. These intervals would 
have contained higher sulphide level than the more oxide ore from near surface." This 
implies that the tailings are likely to change in character over the mine life as the 
deeper ore is mined. The first tailings may have a lower acid potential than the 
composite sample which was tested and the last tailings to be produced may have a 
higher acid potential than the sample which was tested. It is this later material which 

M.J. Brodie, P.Eng. 
572 St. Andrews Place, West Vancouver, B.C., V7S I V8 
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will be the upper-most material in the tailings impoundment and the least likely to be 
submerged for control of ARD. 

If it becomes necessary to further review the ARD potential of the tailings it is 
suggested that an expert geo-chemist be retained to examine the data and comment on 
my oprmon. 

• Leaching of arsenic from tailings is expected to occur from the tailings. The 
proponents are planning to conduct test work during operations to determine the most 
effective method of controlling this leaching. If these measures are successful then an 
arsenic rich sludge will be formed and disposed of in the tailings impoundment. The 
proponents have not demonstrated that this sludge will be stable under the range of 
geo-chemical conditions as may occur in the tailings pond. If these measures are not 
successful then it is proposed that leaching of arsenic from the tailings impoundment 
will be achieved by flooding all of the tailings at closure or covering exposed tailings 
beaches with overburden. 

At closure it will be difficult to modify the tailings impoundment system to achieve a 
permanent water cover if the as-built condition does not result in this condition. The 
seepage analysis presented in the August 1995 Klohn-Crippen report indicates that the 
tailings are expected to remain unsaturated for a distance of 50 m back form the crest 
of the dam. The proposed design is not expected to allow flooding of the tailings at 
closure. The effectiveness of an overburden cover on the tailings beaches as an 
alternative means of controlling leaching of arsenic is questionable. Such a cover will 
be difficult to construct because of the soft nature of the tailings. 

Following on the above discussion on the potential for pH depression in the tailings 
and the seepage analyses which indicate that not all of the tailings will be saturated at 
closure it is expected that leaching of arsenic after closure is likely to occur. I do not 
agree with the closure leaching assessment presented in T.W. Higgs letter of August 
17, 1995. It does not present a worst case assessment because it does not reflect the 
potential for pH depression due to oxidation of sulphide minerals and the resulting 
dissolution of arsenic precipitates. 

Even if the proposed measures for stabilization of arsenic in the tailings are successful, 
it may still be necessary to provide for post-closure water treatment of the seepage or 
overflow from the impoundment. 

• It is proposed to construct a spillway capable of passing the flow of the probable 
maximum flood (PMF). The calculation of PMF should recognize the potential for an 
unusually high run-off coefficient due to the effect of local permafrost. The proposed 

M.J. Brodie, P.Eng. 
572 St. Andrews Place, West Vancouver, B.C., V7S I V8 
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B.Y.G. Natural Resources, Mount Nansen Project 
Reclamation Review Page 6 

location of the spillway is underlain by up to 20 m of sand and silty sand. Tiris material 
will require a carefully constructed armor of gravel and rip rap to prevent erosion and 
winnowing of the sand. The spillway will be located on the right abutment of the dam 
The soils on this slope are moving down-slope due to solifluction processes. Even if 
the spillway is excavated to bedrock this process will tend to cause infilling of the inlet 
of the spillway. Lower on the slope it is unlikely that the spillway will be in bedrock 
and the entire lower section of the spillway channel will be subject to soil movement. 
Provision for long-term maintenance of the spillway will be required. 

The diversion channel will have a much lower gradient and follows a natural 
topographic depression which drains into Dome Creek. The proponent should 
consider constructing the permanent spillway along the alignment of the diversion 
channel. 

• Many open pits leave ore type material in the pit walls and bottom as the economics of 
waste rock stripping do not allow these materials to be mined. It appears as if this will 
be the case at the Mount Nansen site (B.Y.G. Nov. 1994 Vol. 1 p 12). If it is, then 
acid generation should be expected to occur in the pit. Figure 1. 7 of the report 
(B.Y.G. Nov. 1994 Vol. 1 p 12) shows an adit passing about 2 m below the bottom of 
the pit. Natural and blast induced fractures in the rock will permit drainage of the pit 
via the adit. Acid generation is likely to occur in the pit and drain to the environment 
via the adit unless other remedial measures are taken. B.Y.G. proposed to control 
ARD by sealing the adit to cause the pit to flood. 

An inspection of the adit during the site visit was conducted. The rock is not massive 
and competent granodiorite. The adit passes through frozen fracture granodiorite for 
about 150 m and about 40 m of unfrozen fractured granodiorite up to the drift. Rock 
mass quality was visually assessed by estimating the Rock Quality Designation (RQD) 
of drill intersection through the rock. RQD is estimated to range from 25% to a 
maximum of 75%, with most of the rock having an RQD of 50% or less. Tiris is 
considered to be moderately fractured rock. In the unfrozen rock near the ore zone 
the RQD was between 25% and 50%. Klahn-Crippen report that they have not 
inspected the adit and that their Sept. 15, 1995 assessment of sealing the adit is based 
on information provided by B.Y.G. 

Relatively warm water from the pit will thaw any ice in the fractures in the rock. 
Consequently, grouting will be required, which generally cannot be conducted in 
frozen material. Therefore, the· bulkhead should be located in the unfrozen material 
near the ore zone. As this material is highly fractured, grouting will de.finitely be 
required. 

M.J. Brodie, P.Eng. 
572 St. Andrews Place, West Vancouver, B.C., V7S I V8 

604-922-2034 fax-922-9520 
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B.Y.G. Natural Resources, Mount Nansen Project 
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• The proposed waste dump design appears reasonable. Confirmatory testing of the 
foundation conditions should be made during stripping and the design revised, if 
necessary. The cost of reclaiming the waste dump to the proposed slope will increase 
if the dump is not constructed in off-set lifts as proposed. This aspect of operation 
should be monitored during operation and the reclamation plan and security revised if 
the method of construction is changed. 

5.0 ADDmONAL RECLAMATION MEASURES 

Many concerns are presented above regarding physical stability of the tailings dam and 
chemical stability of the tailings and residual ore material in the pit. Consequently, it is 
believed that a conservative approach should be taken in estimating the reclamation 
security. There are also several omissions in the reclamation cost estimate. These are 
described in this section along with the cost implication of these additional measures. 

The proponent should not consider these additional reclamation measures as 
recommendations to improve the mine plan. These are provided only as a basis for 
estimating the cost of a mine closure plan which could meet long term mine abandonment 
objectives. 

All total costs are rounded to the nearest $500. 

A) Stabilizing the Tailings Embankment 

Measures to improve the stability of the embankment, as proposed by B.Y.G. include 
berms and material on the crest to compensate for settlement. No estimate of the volume 
of material is provided. For the purpose ofthis estimate it is assumed that 3850 m3 would 
be placed on the crest (240 m x 8 m x 2 m high) and about 12,000 m3 in a toe berm The 
cost of constructing these will involve excavation from source, hauling to the 
impoundment and then spreading. These are examined as three steps, below. 

i) Loading 
Excavation of frozen material will require a powerful excavator such as 245 excavator, 
with a large bucket such as 2. 7 m3. Assume medium digging due to ice. Based on 50 
minute working hour productivity is 270 m3/hr. At a cost of $230/hr, the unit cost for 
loading this material is $0.85/m3. 

ii) Hauling 

M.J. Brodie, P .Eng. 
572 St. Andrews Place, West Vancouver, B.C., V7S I V8 
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Assume that the work is carried out with a 44 tonne truck with a capacity of 24 m3. The 
borrow source could be within 250 m of the impoundment, such that a return trip could be 
completed in 2 minutes. Loading time is about 11 minutes for a total cycle time of 13 
minutes per 24 m3. At a cost of $165/hr, the unit cost for hauling this material is 
$1.49/m3. 

iii) Spreading 
Assume that the work is carried out with a D-8 dozer. This work will be at a high 
efficiency due to the nature of the fill and working on a level surfaces. Productivity is 
estimated to be 375 m3/hr. It is assumed that some of the fill could be dumped before the 
dozer is ready to work in order to minimize idle time. At a cost of $150/hr, the unit cost 
for spreading is $0.40/m3. 

Adding the unit costs of the three tasks yields $2. 74/m3. The total cost of placing the 
15,850 m3 of fill is $43,400. 

Embankment Stabilization Cost $43,500 
Unit cost $2.74/m3 

B) Control of ARD & Leaching of Arsenic, 

It is my opinion that control of ARD and leaching of arsenic will be best achieved through 
provision of a permanent water cover. Based on the seep age analysis presented by B. Y. G. 
it is expected that a 50 m wide zone of tailings placed against the dam will not be under a 
permanent water cover. Consequently it is necessary to consider other methods of control. 
Covers for the control of migration of water . into the material is the most common 
approach for such a situation. A simple cover consisting of overburden is likely to crack 
from thermal stress and settlement of the tailings. A multi-layer composite material cover 
will be prohibitively costly. 

A simple cover consisting of a geomembrane such as high-density polyethylene (HDPE) 
with a protective cover of overburden may be effective. Depending on the slope of the 
tailings beach and the level of the pond surface after allowance for seepage under the 
embankment, up to 50 % of the impoundment may have to be covered. As noted above, it 
is not clear as to what volume of material is to be contained within the impoundment or 
what the impoundment geometry is (due to limited topographic data), however, for the 
purpose ofthis estimate is it assumed that the area to be covered is 18,700 m2. A 60 mil 
HDPE may be sufficiently strong to allow placement of the protective overburden without 
a geotextile. Purchase, delivery and installation of 18,700 m2 ofHDPE will cost $10/m2 
for a cost of $187,000. It is possible that a higher cost could be incurred due to the 
difficulty of placing and welding the HDPE while working on the soft tailings. Working 

M.J. Brodie, P.Eng. 
572 St. Andrews Place, West Vancouver, B.C., V7S I V8 
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on the frozen tailings in the winter would alleviate this problem but the low temperature 
may not permit welding. 

In order to place a protective cover on the HDPE it will be necessary to place a layer at 
least 0.5 m thick using a small dozer so that the HDPE is not damaged. Constructing this 
layer will involve excavation from source, hauling to the irnpoundment and then spreading. 
These are examined as three steps, below. 

i) Loading 
Excavation of frozen soil will require a powerful excavator such as 245 excavator with a 
2.7 m3 bucket. Assume medium digging due to ice. Based on 50 minute working hour 
productivity is 270 m3fhr. At a cost of $230/hr, the unit cost for loading this material is 
$0.85/m3. 

ii) Hauling 
Assume that the work is carried out with a 44 tonne truck with a capacity of 24 m3. Tue 
borrow source could be within 250 m of the irnpoundment, such that a return trip could be 
completed in 2 minutes. Loading time is about 11 minutes for a total cycle time of 13 
minutes per 24 m3. At a cost of $165/hr, the unit cost for hauling this material is 
$1.49/m3. 

iii) Spreading 
Assume that the work is carried out with a D-6 dozer. This work will be at a low 
efficiency due to the need to prevent damage to the liner. Assuming a moving speed of 3 
km/hr and an average blade capacity of 3. 5 m

3 
and pushing over 200 m ( average round 

trip distance), productivity is estimated to be 52 m3/hr. Moving 9,400 m3 will require 180 
hours. At a cost of $95/hr, the unit cost for spreading is $1.82/m3. 

Adding the unit costs of the three tasks yields $3.47/m3. Tue cost of placing the 9400 m3 
will be $32,600. Tue total cost of covering one half of the tailings irnpoundment will be 
$219,600. 

Note that this work yields a unit cost of $11. 7 4/m2. This is much lower than the generally 
accepted range of $20 - 35/m2 for a composite or multi-layer cover and should be viewed 
as a 'minimal efforts" case. 

Tailings Cover for ARD Control 
Unit Cost 

C) Control of ARD from Pits and Adits 

M.J. Brodie, P.Eng. 
572 St. Andrews Place, West Vancouver, B.C., Y7S 1 V8 
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ARD is eAJJected to occur in the pits and drain from the adit. It is proposed that a 
bulkhead will be constructed in the adit to raise the flood elevation in the mine workings 
to a level sufficient to prevent ARD. Based on the writer' s experience with similar 
bulkheads (size of adit and generally low head conditions), the bulkhead with grouting will 
cost in the order of $200,000. 

Control Of ARD From Adit $200,000 
Lump Sum Cost 

D) Treatment of Tailings Pond Water 

Developing an estimate of the cost of water treatment for control of arsenic is very 
difficult, given the data presented by the proponent. The proponent aclmowledges that 
there is a potential for post-closure water treatment (B.Y.G. , Sept. 12, 1995). Both the 
quantity and water quality of any seepage are largely unlmown. It is not lmown if 
treatment will be required year round or perhaps only during spring run-off There is 
potential for increasing levels of arsenic over time as pH depression due to acid generation 
in the unsaturated tailings results in increased solubility of the calcium arsenates. For the 
purpose of this evaluation it is assumed that the cover over the tailings described above is 
sufficiently effective to reduce water treatment requirements to batch treatment during 
spring run-off Addition of lime, including materials and site personnel, may cost $20,000. 
If this is required for 5 years then the total cost of providing water treatment is $100,000. 

Control Of Arsenic from tailings $100,000 
Lump Sum Cost 

E) Removal of Chemicals and Contaminated Soil 

Experience with other sites indicates that $15,000 to $20,000 is reasonable lump sum 
estimate for removal of general chemicals and reagents. As this is a relatively small mine, 
the low end of the range should be used. It is understood that PCB' s on the site were 
removed during September 1995 to the satisfaction of Environment Canada. 

Considering that the Mount Nansen site has been operated by two different operators in 
past, both of whom experienced economic difficulties, it should be anticipated that there 
are contaminated soils on site. Provision should be made for removal or treatment of this 
soil. A minimum allowance of $5000 should be made. Combining the costs of $15,000 
for chemicals and $5000 for contaminated soil give a total of $20,000. 

Removal Of Chemicals and Contaminated Soil $20,000 
Lump Sum Cost 

M.J. Brodie, P.Eng. 
572 St. Andrews Place, West Vancouver, B.C., V7S I V& 
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F) Contractor Mobilization and Demobilization 

Page 11 

In order to develop a cost estimate assuming that the work is to be carried out using a 
third party contractor, it is necessary to provide for the mobilization and demobilization 
costs of the contractor. For the purpose of this evaluation it is assumed that the 
contractor will mobilize from Whitehorse. He will provide an excavator, dump truck, D-6 
or equivalent dozer, D-8 or equivalent dozer, one scoop tram, three operators, one 
foreman, one mechanic and 2 laborers. Based on one day to mobilize and one day to 
demobilize, average personnel rate of$30.00/hr, and $1.50/kmper piece of equipment for 
480 km return trip, the cost of mobilization and demobilization is $6,250. 

Mob/Demob $6,000 
Lump Sum Cost 

G) Accommodation 

Assume that all of the work can be completed in 30 days and that the workers can use the 
existing accommodation. The cost of housing and feeding a worker is $100/day. Seven 
men for 30 days will cost $21,000. 

Accommodation $21,000 
Lump Sum Cost 

6.0 UNIT COST REVIEW 

Following are comments on the proposed reclamation activities and costs as presented in 
Appendix A from the IEE Addendum of April 1995. All total costs are rounded to the 
nearest $500. 

Item I Existing Construction Areas (11.3 ha) 

This task is to include leveling and scarifying, stabilizing waste slopes, re-establishment of 
drainage, and re-vegetation as necessary. Areas to be reclaimed under this task include 
the mill site, portal areas, waste and ore dumps, existing tailings ponds, old camp and 
other buildings, and power and water lines. Quantities of work for the various sub-

M.J. Brodie, P.Eng. 
572 St. Andrews Place, West Vancouver, B.C., V7S 1 V8 
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activities are not presented. It is difficult to comment on the unit cost for this work 
without further information, however, the unit cost of$5,250/ha seems low. 

Scarifying compact surfaces on other sites has been estimated at about $450/ha, re­
contouring and sloping may cost in the order of $0.16/m2 or $1,600/ha, re-establishment 
of drainage including placement of rip rap should not be part of the average reclamation 
cost for the general area, re-vegetation at other sites is estimated to be $3,000/ha. The 
equipment costs presented by the proponent for dozer and excavator appear to be 20 to 
40% low. At this time an overall unit rate for the described tasks may be in the order of 
$6,050/ha. The proponent should provide more detail as to the nature of work to be 
conducted. A unit cost of$6,050/ha gives a total cost of $68,500. 

Item 1, Surface restoration $68,500 
Unit Cost $6,050/ha 

Item2 Roads (5.7 ha) 

For estimation purposes assume that there are 2 culverts per kilometer and that the roads 
are on average 10 m wide. Removal of each culvert and re-establishing the drainage will 
require 4 hours work with a 245 excavator. At a cost of $230/hr the unit cost will be 
$920. Allow $200 for removing the culvert to the site landfill. The total cost is $1120 per 
culvert or $2240/km. 

Assume that some re-contouring of fill sections of the roads will be required. This may 
take 4 hours work per kilometer with a D-8 dozer. At a cost of $150/hr the unit cost will 
be $600. The total cost is $600 per kilometer. 

Scarifying the road surface can be conducted with a large dozer such as a D-8. Moderate 
ripping will give a travel rate of about 1.3 km/hr over a 3 m width, which gives 0.4 ha/hr. 
At a cost of $150/hr the cost will be $375 per hectare or $375/km of road. 

The total cost for road reclamation is $3,215/km or $3,215/ha, for a total cost on 5.7 
hectares of $18,300. 

Item 2 Road restoration, $18,500 

Item3 Trenches ( 11. 4 ha) 
Unit Cost $3,215/ha 

It may be reasonable to leave some of the older trenches where natural reclamation has 
occurred as they are. There is insufficient information regarding the size and nature of 
materials at the trenches to develop a reasonable reclamation cost estimate. If it is 
assumed that all trenches can be reclaimed by dozing the trenched material back into the 

M.J. Brodie, P.Eng. 
572 St. Andrews Place, West Vancouver, B.C., V7S IV8 
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excavation then an allowance of 20 hours work per ha. appears reasonable. The unit rate 
for the dozer appears low; $150/hr should be used. A revised unit cost for this work is 
$4,100/ha for a total cost of$46,700. 

Item 3 Trench Restoration $46,500 
Unit Cost $4,100/ha 

Item4 Portals 

Sealing of portals for control of ARD and arsenic leaching will require measures to raise 
the water level in the adits as described above. Portals which do not require concrete can 
be closed off by pushing waste rock from the portal area into the portal. 1bis could be 
completed in about 2 hours per portal with a dozer at $150/hr for a cost of $300/portal 
One portal has already been sealed. The total cost of sealing the remaining 3 portals 
would be $900. 

Item 4, Sealing Portals $1200 
Unit cost, $300/portal 

Item 5 Buildings 

i) Frame Buildings 

There is no information provided on the size or contents of the frame buildings. B.Y.G. 
has stated in their August 9, 1995 letter that some of the frame buildings have been 
removed but provide no indication of the remaining work. There are still frame buildings 
in the camp area. An allowance of $2,500/building for dozing, burning and clean up 
seems reasonable. 

Item 5 

ii) Steel Buildings 

Frame Buildings 
Unit Cost 

$35,000 
$2,500 

The total plan view area of the steel buildings is about 3 0 m x 60 m. Experience with 
demolition on other sites suggests that I 0/m2 is a reasonable cost, for a total cost of 
$180,000. 

M.J. Brodie, P.Eng. 
572 St. Andrews Place, West Vancouver, B.C., V7S 1 V8 
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(Note that the IEE Volume I, p 76 implies that removal ofbuild.ings and re-vegetation will 
commence only after all opportunities for future development have been dismissed. 
DIAND should be cautious that this does not become a reason to post-pone all 
reclamation indefinitely.) 

Item 5 

Item 6 Existing Dams 

Steel Buildings 
Unit Cost 

$180,000 
$10/m2 

This task will include removal of tailings from two ponds and dozing and flattening three 
dams. Elsewhere in the IEE it is estimated that there are 25,000 tonnes of tailings in these 
ponds. This task will require excavation and hauling of the tailings plus dozing of the 
dams. These are examined as three steps, below. 

i) Excavation of tailings 
Excavation of tailings can be carried out with the 245 excavator, described above. At a 
cost of $230/hr, the unit cost for loading this material is $0.85/m3. 

ii) Hauling 
Assume that the work is carried out with a 44 tonne truck with a capacity of 24 m3. Tue 
haul distance to the new impoundment may be 3500 m., such that a return trip could be 
completed in about 22 minutes, including one minute to dump. Loading time is about 11 
minutes for a total cycle time of 33 minutes per 24 m3. At a cost of $165/hr, the unit 
cost for hauling this material is $3. 7 6/m3. 

iii) Spreading 
Assume that the work is carried out with a D-8 dozer. Productivity is estimated to be 375 
m3fh.r. It is assumed that some of the fill could be dumped before the dozer is ready to the 
work in order to minimize idle time. At a cost of $150/hr, the unit cost for spreading is 
$0.40/m3• 

The unit cost for removing the tailings to the new impoundment is $5.0l/m3 for a total 
cost of$125,300. 

Item 6 Removing tailings $125,500 

M.J. Brodie, P.Eng. 
572 St. Andrews Place, West Vancouver, B.C., V7S IV8 
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Unit cost 

Page 15 

$5.01fm3 

iii) removing dams 

Once the materials have been removed the dams can be contoured to avoid ponding by 
pushing the crest off the dam into the impoundment area. This will require moving about 
half the dam volume. This may be about 2500 m3. The productivity of a dozer for this 
type of work may be about 300 m3/hr. Allowing 8 hours at $150/hr for a cost of$1,200 
appears reasonable. 

Item 6 Removing dams $1,200 
Lump sum 

Item 7 Ore Zone Material 

On page 13 of the IEE, it is estimated that there are 66,000 tonnes of ore material in 
dumps and includes the 25,000 tonnes addressed above. The remainder is 41,000 tonnes 
or 23,700 m3. If this material is not processed in the mill it will be necessary to re-locate 
it to the tailings pond for disposal. This is examined as three steps, below. 

i) Excavation of rock 
Excavation of rock can be carried out with the 245 excavator, described above. At a cost 
of $230/hr and a productivity of 200 m3/hr for digging in shot rock, the unit cost for 
loading this material is $1. l 5/m3. 

ii) Hauling 
Assume that the work is carried out with a 44 tonne truck with a capacity of 24 m3. The 
distance to the new impoundment may be 3500 m, such that a return trip could be 
completed in about 22 minutes. Loading time is about 11 minutes for a total cycle time of 
33 minutes per 24 m3. At a cost of $165/hr, the unit cost for hauling this material is 
$3.76/m3. 

iii) Spreading 
Assume that the work is carried out with a D-8 dozer. Productivity is estimated to be 375 
m3fhr. It is assumed that some of the fill could be dumped before the dozer is ready to the 
work in order to minimize idle time. At a cost of $150/hr, the unit cost for spreading is 
$0.40/m3. 

M.J. Brodie, P.Eng. 
572 St. Andrews Place, West Vancouver, B.C., V7S I VS 
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The unit cost for removing the rock to the new impound.ment is $5.31/m3 for a total cost 
of $126,000. 

Item 7 

Item 8 Waste Material At Portals 

Removing rock 
Unit cost 

$126,000 
$5.31/m3 

It is not clear what this task entails. It appears as if this involves re-sloping of rock piles 
to stabilize slopes and allow re-vegetation. There are 23,000 tonnes or about 12,100 m3 
of material to be moved. Assume work is carried out using a D-8 dozer and the average 
push distance 45 m The uncorrected production rate is 535 m3fhr_ Corrections for 
working efficiency (50 min./hr), material density (1700 kg/m3), material _type (rock- 0.80), 
coefficient of traction (0.3), and average operator (0.75) give estimated production of 128 
m3/hr. 

At a cost of $150/hr the unit cost for dozing these rock piles is $1. l 7/m3 for a cost of 
$14,200. 

Item 8, Re-slope Portal Rock Piles $14,000 
Unit cost is $1.17/m3. 

Item 9 Open Pit 

Considering the remote location of the mine and the expected stable pit slopes, further 
reclamation should not be required. Fencing is not warranted at a remote site. 
Stabilization and revegetation is covered in Item 1. The only additional cost here should 
be restricting access to the pit via the haul road by constructing a berm It is assumed that 
rock is dozed from road bed into a berm 3 m high. On a 25 m wide road the berm will 
involve 150 m3 of material. Considering D-8 productivity of 168 m3fhr and allowing 1 
hour travel time to each berm location, each berm would take about 1. 5 hours to 
complete. 

At a cost of $150/hr the unit cost for dozing two berms is $225/each for a total cost of 
$450. 

Item 10 Waste Dump 

Item 9, Construct Pit Access Berms, $500 
Unit cost is $225/each. 

M.J. Brodie, P.Eng. 
572 St. Andrews Place, West Vancouver, B.C., V7S 1V8 
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Recognmng that the waste dump will be constructed to minimize re-sloping, there should 
be only a small volume of material to be moved. Ibis may be in the order of 3 .1 m3 per m 
of crest length per lift of the dump for a total volume of 5,000 m3. A rough estimate of 
the dump geometry results in an average push distance of 20 m or less. The uncorrected 
production rate is 1070 m3/hr. Corrections for working efficiency (50 min./hr), material 
density (1700 kg/m3), material type (rock - 0.80), coefficient of traction (0.3), and average 
operator (0. 75) give estimated production of 255 m3fhr. 

At a cost of $150/hr the unit cost for dozing these rock piles is $0.67/m3 for a total cost of 
$3350. 

Item 1 O, Re-slope Rock Piles, $3,500 
Unit Cost $0.67/m3 

Item 11 Tailings Impoundment 

Measures for the reclamation of the tailings impoundment are partially addressed in 
Additional Reclamation Measures, above. Not covered there are re-vegetation and 
construction of the spillway. Allowance of $3, 000/ha for re-vegetation is typical on other 
sites. On the covered area of the tailings of 1.9 ha this will cost $5,700. 

ltemll Re-vegetation of Tailings Cover $5,500 
Unit Cost $3,000/ha 

i) Excavation of spillway 

Up-grading of the spillway is estimated to cost $91,000 by Klohn-Crippen Consultants. 
Over a spillway length of 380 m, this represents a unit cost of $240/m Construction of 
the spillway will involve excavating about 15m

3
/m of soil per meter of length and then 

placing 10m3/m of length of rip rap. (Total excavation of 5700 m3 and total rip rap of 
3400 m3) 

Excavation of the spillway can be carried out with the 245 excavator, described above. 
At a cost of $230/hr, the unit cost for excavating this material is $0.85/m3 for a total cost 
of$5,000. 

ii) Placement of rip rap 
An excavator can manufacture about 50 m3/hr of rip rap from mine rock. At a cost of 
$230/hr, the unit cost for producing rip rap is $4.60/m3. This must then be loaded and 
hauled to the spillway and placed. From Item 6, above, the cost for loading and hauling 
are $1.15/m3 and $3. 76/m3, respectively. An excavator can place this material at about 
100 m

3
/hr for a unit cost of $2.30/m3. The total unit cost for the rip rap is $11.81/m3

. 

The cost of rip rap in the 380 m long spillway is $44,900. 

M.J. Brodie, P.Eng. 
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The total cost of up-grading the spillway is $49,900 for a net unit cost of $131/m 

Itemll 

Item 12 Seepage Pond 

Permanent Spillway 
Unit Cost 

$50,000 
$131/m 

Reclamation of the settling pond will involve breaching the structure and re-contouring the 
area. The emban.lanent is only 2 m high. An allowance of 8 hours work with a dozer 
should be sufficient for this task. The liner will be buried. The cost will be $1200. 
Revegetation at $3000/ha for the dam and pond area of 0.1 ha will cost $300. The total 
cost for removal of the settling pond is $1500. 

Item 13 Dome Creek Diversion (0.3 ha) 

Item 12, Removal of Settling Pond 
Lump sum cost is $1500 

Reclamation of the Dome Creek diversion will involve breaching the structure and re­
contouring the area. An allowance of 8 hours work with a dozer should be sufficient for 
this task. The cost will be $1200. Revegetation at $3000/ha for the dam and pond area of 
0.3 ha will cost $900. The total cost for removal of the diversion is $2100. 

Item 14 Pit Access Road (1.1 ha) 

Item 13, Removal of Dome Creek Diversion 
Lump sum cost is $2100 

From item 2, above, the total cost for road reclamation is $3,215/ha for a cost of $3500 
for the pit access road. 

Item 14 Pit Access Road, $3500 
Unit Cost $3,215/ha 

Item 15 Dam Access Road (0. 7 ha) 

From item 2, above, the total cost for road reclamation is $3,215/ha for a cost of $2,250 
for the dam access road. 

Item 16 

Item 15 

Water & Power Lines (1.2 ha) 

M.J. Brodie, P.Eng. 

Dam Access Road, $2500 
Unit Cost $3,215/ha 
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The provision of $36,500 for crew and equipment to remove up to 10 km of power and 
water lines appears reasonable and consistent with e,q)erience elsewhere. From item 2, 
above, the total cost for road reclamation is $3,215/ha for a cost of $3900 for the water 
and power line roads. 

Item 16 

Item 17 New Trailer Units 

Water & Power Lines $40,500 
Lump Sum 

There is no information provided on the size or contents of the four new trailer units. 
However, an allowance of$2,500/building for dozing, burning and clean up is reasonable. 

Item 17 New Trailer Units 
Unit Cost 

$10,000 
$2,500 

Some items normally included in the cost of carrying out and completing a reclamation 
plan in addition to those proposed by B.Y.G. are as follows. 
Item 18 Annual Inspections 

Provision of $10,000 per year for inspections allows for approximately 10 days of 
consulting effort. For a consultant based in Whitehorse, allowing for travel time and 
expenses, site time and reporting, the allowance of $10,000 per year is ample. 
Considering the high risk nature of parts of the mine design, allowance for monitoring for 
physical stability (tailings embankment and cover) and chemical stability (arsenic and ARD 
from tailings and mine workings) in years 1, 2, 4, 7 and 10 should be made. If this work 
is to be conducted on an annual basis in perpetuity and assuming a real rate of return on 
invested money of3.5 % then the net present value of this cost is $285,000. 

Item 19 Water Quality Monitoring 

Item 18, Annual Inspections $50,000 
or; cost in perpetuity $285,000 

Unit cost is $10,000/yr. 

i) Collection 

Water quality sampling will require about two person-days to travel to the site and 
conduct a single sampling set. A third day of reporting would follow. Based on a junior 
consultant the unit cost per sampling set would be about $1500. Allowance for 
monitoring in years 1, 2, 4, 7 and 10, as described in Item 18, should be made. 

M.J. Brodie, P.Eng. 
572 St. Andrews Place, West Vancouver, B.C., V7S 1 V8 
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Item 19, Collection of \Vater Quality Samples $7,500 
Unit cost is $1,500/survey 

ii) Analysis 

Water quality sampling of 5 on-site locations and 3 receiving environment locations Vvi1l 
yield 8 samples per survey. Analysis of 8 samples at $200 each plus shipping costs and 
QA/QC at a cost of$500, gives a total cost of$2,500. 

Item 19, Analysis of Water Quality Samples $2,500 
Unit cost is $500/survey. 

Item20 Reclamation Supervision 

Provision for general reclamation supervision at about 1 % of the overall cost appears 
reasonable. 1bis amount is the contractor's supervision only, any supervision or 
monitoring conducted by Water Resources would not be covered in this cost allowance. 

Item 20, Reclamation Supervision 
Allow 1 % of total cost $13,000 

Item 21 Long-term Monitoring and Maintenance 

Long-term monitoring and maintenance will be required to ensure that the tailings dam 
continues to provide containment of the tailings. Monitoring should include settlement, 
ground temperature, pore pressure and visual assessment of the erosion protection layer 
and spillway channel. Monitoring is addressed in Item 18. Maintenance could consist of 
periodic clearing of the spillway, repairing the erosion protection layer or raising the dam 
to accommodate additional settlement. There is no estimated rate of decay of the dam or 
associated quantities of earthworks for the repair work. If the closure work is properly 
conducted then long-term maintenance should be minima~ perhaps minor earthworks 
every 10 years over a 50 year perio.d. If we assume that $10,000 is sufficient for each 
repair event then the net present value of the 5 repair events is about $20,000, based on a 
real rate of return of 3. 5 %. 

Item 21 

7.0 SUMMARY TABLE 

Long-term Maintenance $20,000 
Lump Sum 

The following table summarizes the estimated cost for the reclamation activities described 
above. 

M.J. Brodie, P.Eng. 
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In general I find the mine and reclamation plan as proposed by B.Y.G. Natural Resources 
to be deficient in several areas, specifically stability of the tailings embankment and control 
of ARD and leaching of arsenic. The proposed reclamation costs for many of the 
reclamation activities were derived ( or at least presented) in a somewhat ambiguous 
manner. Reviewing these costs was difficult and it was necessary to make many 
assumptions. For the reclamation activities proposed by B.Y.G., I estimate the cost to be 
$97,840 or 14% higher than B.Y.G. 's estimate. Additional reclamation measures which I 
believe are required to yield an acceptable mine abandonment scenario are estimated to 
cost $610,000. In total, I estimate the reclamation cost for the site is about double the 
B.Y.G. estimate, or about $1,438,800. 

It is recommended that B.Y.G review the proposed mine plan and make revisions so as to 
reduce the reclamation cost and improve confidence in environmental protection. Please 
note that review has been made in view of the need for a conservative assessment of the 
potential reclamation costs for the mine as described in the beginning of Section 4.0 of 
this report. 

Please call if you have any questions concerning this report. 

Yours truly, 

M. John Brodie, P.Eng. 

M.J. Brodie, P.Eng. 
572 St. Andrews Place, West Yanco.uver, B.C., V7S I V8 
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November 9, 1995 
File: 32091-001-310 

M. J. Brodie P. Eng. 
572 St. Andrews Place, 
Vancouver, B.C. 
V7S 1V8 

Attention: Mr. ,John Brodie, P.Eng. 

Dear John; 

B.Y.G. NATURAL RESOURCES -
MT. NANSEN PROJECT 
GEOCHEMICAL REVIEW 

As requested in your letter dated November 8, 1995, T have reviewed the information to assess the 
oxidation potential of the tailings and the potential for significant leaching of arsenic from the tailings as 
a result of oxidation. The documents provided were: 

M.J. Brodie, P.Eng. report of November 8, 1995 - Revised Reclamation Unit Cost Review; 

Appendix IV, Tailings Treatment Test Report from Volume 2 Mount Nansen Initial 
Environmental Evaluation, dated November 1994, as submitted by B.Y.G. Natural Resources Inc; 

• Mount Nansen Initial Environmental Evaluation - Addendum, dated April 6, 1995, as submitted 
by B.Y.G. Natural Resources lnc.; 

A .seepage analysis for the tailings pond showing unsaturated tailings, taken from Tailings 
Impoundment Final Design Repon, B .Y.0. Natural Resources Inc., Mt. Nansen Gold Project, by 
Klahn-Crippen Consultants Ltd. August 1995; 

Lener from B.Y.G. Natural Resources Inc., to DIAND • Kevin McD011cll, RE: Comments on Site 
Visit ...... September 12, 1995: 

• Letter from T.W. Higgs Associates Ltd. to DIAND, Mt. Nansen Project - Response to 
Reclamation Cost Estimate Review, Comments, August 9, 1995; 

Tn addition to the printed documents, a section of the Appendix V of the IE£ describing distilled water 
lea.ch tests on tailings was subsequently provided by fax. 
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OXIDATION POTENTIAL OF THE TAILINGS 

SUMMARY OF TESTWORK 

One tailings sample was submitted for acid-base accounting (ABA). The sample was produced from 
metallurgical tesrwork on a composite of 178 diamond drill core samples of ore. The sample was 
apparently composed of both strongly oxidized material from near surface and deeper less oxidized rock. 
The test material had been subjected to CIP cyanide leach and subsequent 1NCO-S02 treatment to ()Xidize 

cyanide. 

The ABA test indicated 1.7% total sulphur of which 0.59% sulphur was present in the form of sulphide, 
which was converted to an acid potential (AP) of 18 kg CaCO/t. The neutralization potential was 
l3 kg CaCO/t. It was concluded by the laboratory that the material had a very low potential for acid 
generation due to the low sulphide content, despite the negative net neutralizing potential of -

5 kg CaCO/t. 

Head analyses on the test material indicated arsenic, copper, lead and zinc concentrations of 0.6%, 
496 ppm, 0.4% and 0.1 %, respectively. 

DISCUSSION 

Since the tailings will contain elevated concentrations of metals and arsenic. the conclusio11 that the 
tailings will be non-acid generating needs to be evaluated. The NP of the tailings is low and appears 
likely due primarily to residual lime and alumina-silicates. No carbonate analysis was performed on the 
tailings to determine whether carbonate minerals are present. Although the lime will provide buffering 
during operation, it is generally accepted that it is rapidly leached by percolating water and does not 
provide long term buffering capacity. The NP can probably be discounted from the equation. Tn which 
case, the reactivity of the tailings should be considered with respect to the sulphide content. 

There are 110 reliable criteria for determining at what level $Ulphide concentrations become insignificant 
in terms of acid generation potential. The British Columbia guideline is 0.3% sulphide; although others 
have proposed values as low as 0.1 %. My opinion is that the value is site specific and should be 
referenced largely to the presence of buffering capacity from minerals other than carbonates, and the 
potential for I iberation of metals and metailoids due to marginal pH depression. T have observed a 
humidity cell with 0.4% total sulphur and negligible neutralizing potential in any form oxidize sufficiently 
rapidly to liberate acidity (pH<S), zinc and arsenic: The arsenic concentration in the sample was 0.2%. 
A second cell in the same project with 0.6% total sulphur showed similar results. 

l4)003 
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Tt has been suggested for this project that the sulphide minerals present are residual products of weathering 
and are therefore not likely to oxidize rapidly. Whiie this argument would be relevant to rock, the tailings 
have been ground and the residual sulphide minerals liberated from the !>ilicate matrix and exposed to 
oxidation. 

An additional concern for the Mt. Nansen project is that the sample tested represented a composite of the 
whole orebody, but the mining sequence will proceed from oxidized (low sulphide concentration) rock 
to less oxidized (higher sulphide concentration) rock. The tailings mass will therefore be segregated with 
the sulphide-rich material at the top of the deposit. The upper part of the deposit may therefore be more 
susceptible to oxidation than implied by the test result. 

I would therefore conclude that the acid generation potential of the tailings is unknown though pH 
depression (probably to pH less than 5 but greater than 4) in exposed tailings after closure is likely rather 
than improbable as was concluded in the IEE. 

POTENTIAL FOR ARSENIC LEACHING 

SUMMARY OF TESTWORK 

As noted above, the test material feed contained 0.6% arsenic. Deionized water leach tests on the tailings 
indicated a. kachable arsenic component which remained steady at a relatively constant arsenic 
concentration, implying equilibration of the test solution with a weakly soluble arsenic containing 
substance. Addition of ferric sulphate to the test solution lowered arsenic concentrations, presumably due 
to precipitation of basic ferric arsenates with high Fe/As ratios. 

DISCUSSION 

The potential for arsenic leaching depends on the occurrence of arsenic in the tailings. Several major 
forms are likely: 

Arsenopyrite - residual primary mineralization. Since the ore fo:ed contained 0.6% arsenic and 
0.6% sulphide it is likely that a significant proportion, if not the majority of arsenic occurs in this 
fonn. 

Scorodite - a natural weathering product of arsenopyrite, increasing in concentration in the rnore 
oxidized zones of the deposit. The leachable arsenic component in the tailings is reported to be 
2 ppm. 

Calcium Arsenate - resulting from lime addition dL1ring cyanidation . 

l(J0 0 4 
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The arsenic in arsenopyrite could be liberated by oxidation, generally occurring as a long term process, 
accelerating as pH depression occurs. 

The solubility of scorodite (iron arsenate) decreases as pH decreases. In compariso11, calcium arsenate 
becomes more soluble as pH decreases. 

As noted above, moderate pH depression i11 the long term seems likely due to the oxidation of sulphide 
minerals, including arsenopyrite. Under these conditions, arsenic release due to dissolution of calcium 
arsenates could be expected. Leaching of scorodite could also be expected. Much of the discussion in 
the TEE has focused on stabilizing this Jeachable arsenic component in the tailings. However, the potential 
for long term release of arseni c due to arsenopyrite oxidation is probably the more significant issue from 
a closure perspective. 

CONCLUSIONS 

Based on review of the materials provided and previous experience, the following is concluded: 

• the potential for moderate pH depression in the tailings is significant, especially given the 
I ikelihood of increasing sulphide concentration in the upper portions of the final tai I ings deposit; 
and 

unquantified long tenn arsenic leaching due to oxidation of arsenopyrite under depressed pH 
cond itions may occur in exposed tail ings after milling operations cease. 

Operat ion al and closure measures s uch as long term fl ooding or placement of engineered low permeability 
covers of clearly demonstrated effectiveness should be considered. 

The above conclusions are based on the existing tcstwork and information avail able. The need for 
engineering measures to address acid generation and arsenic leaching could be addressed through well­
designed kinetic tests. Due to the low buffering capacity of the tailings, the tests would probably provide 
sufficient infomrntion for decision-making after a few months of leaching. 

16005 



[ 

l 

LJ. .1 10 / 95 ?RI 16: 16 ?,: • .x 60-: i79'.,. 

nt NORECOL, DAMES & MOORE, INC. 

MJ. Brodie, P.Eng. 
November 10, 1995 
Page 5 

Please call the undersigned if you have any questions. 

SJD:ijk 
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Application QZ97-028, 
EMERGENCY AMENDMENT TO LICENCE QZ94-004 
B.Y.G. Natural Resources Inc. Exhibit List, as of February 13/98 

1. APPLICATION 

1.1 Shedule IV and Letter, 03.02.98 
1.2 Response to Board Questions,12.02.98 

2. PUBLIC NOTICES 

3. CORRESPONDENCE - BOARD TO APPLICANT 

4. CORRESPONDENCE - APPLICANT TO BOARD 

5. INTERVENTIONS 

5.1 Yukon Conservation Society, 06.02.98 
5.2 Yukon Conservation Society, 10.02.98 
5.3 Indian and Northern Affairs Canada, 12.02.98 
5.4 Yukon Conservation Society, 11.02.98 
5.5 Environment Canada and Fisheries & Oceans Canada Goint), 12.02.98 
5.6 Government of Yukon, 12.02.98 
5.7 Little Salmon / Carmacks First Nation, 12.02.98 

6. CORRESPONDENCE - BOARD TO INTERVENORS 
-BOARD TO ALL PARTIES 

7. CURRENT/PREVIOUS WATER USE LICENCE(S) 

7.1 Office Compilation of Water Use Licence QZ94-004, as amended by 
Amendments one & two. 

8. EXHIBITS ENTERED AT PUBLIC HEARING 

9. ENVIRONMENTAL ASSESSMENT (CEAA) 

9.1 Letter, DIAND, 04.02.98 

10. DECISION _ ~ 

1 ',.., -7 1-.;_ )~ t 7c;J- ~ 1,c{'.4-So.L-f / l 1t.Cv v £I -> / 

11. TRANSCRIPT OF PUBLIC HEARING 

12. OTHER 
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~B.Y.G. 
NATURAL RESOURCES INC. 

February 3, 1998 

Mr. Ron John:son 
Chairperson, Yukon Territory Water Board 
Suite 106, 200 Range Road 
Whitehorse, Yukon 
Y1A3V1 
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~ , 33 

/:R3.1!:.L#'1. 
0 . .7---'0-0 Zf, 

RE: APPLICATION FOR AN EMERGENCY A.'\1ENDMENT TO LICE1'SE QZ94-004 

Dear Sir; 

The following summarize~ the circumstances comprising this enterg~cy 

• We are expecting a spring run off of approXimately :50,000 m;; of water to enter the 
tailings impoundment 

• There is only approximately 10,000 m3 of space left in ,he tailings pond. 
• There is a possibility of an early spring due to El Nino. 
• We have spent August to December 1996 and JanuaJ'y 199'7 in an attempt to find a 

method of being able to pass a fish bio-assay at the ''end of pipe" of our water treatment 
plant. 

• We have in.stalled and are usini;; ($700,000) Ult: besL av!:iilHblc Lcdwulugy (BAT) tl11;: 

Inco-S02 process. 
• We have been unsuccessful except w-ith a dilution factor; and only a rate of 500 m~ per 

day and there is some doubt as to our ability even at this dill.rtion of 2: l.(see letter from 
ill.CO.). 

• We neeci to ciischa.rge at a rate of 1,200 m3 per day for the next 60 days. in order to avoid 
an uncontrolled discharge in spring. We will need to discharge at a lesser rate for the life 
of i:he mine. 

• The existing LC50 test is not serving any cnvitonmem:a.l objective but has stopped us 
from di:s<.;harging ~mtl i:s im;rt:.c;i.ug Lil~ d1dllu:::, uf ct.u uui.;u11t.10lkd discliargc in the 
spring. 

The following summarizes the reasons why our application for an emergency amendment should 
be treated favorably. 

~ Presumably the fish bio-assay test is meant to protect the fish in the enviroT.Jment. ff the 
affluent passes the LC,0 prior to mixing v,:ith the creel< w.s.ter it is safe for fish. 

• The first fish that will see our effluent are in Victoria Creek, which is 2.5 kilometers 
flo111 l)llr pr"cscat poi.Lu of dist.harge. Therefore protecti)n of the fish would be achieved 
by passing the LC5a test at a point just prior to Dome C:l'\;ek meeting Vi:::toria Creek. 

• Long before the short life species (cyanate) which has caused the fish bio-assay problem 
reaches Victoria Creek it is no longer a problem. 

Gerum;I Detiv,:ry, Carmack.,, Yulu:m 'ferntory YOB iCO le/: 867 86S 59136 J'<a.' 86i 86.J 6028 ,,-mail byg@umx.1n[ose,..~e.ne1 
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• We me.et all other ~fflll~!'lt gHirlelines ,1s per .c;ecti,,n 22 concerning efr1uent quality 
standards. 

• If we do not discharge at a higher rntc continuous ly we will be in imminent dan~er of 
having an uncontrolled discharge at the spring run off. 

AMENDMENT REQUEST.ED 
We would like the following part of the License changed as follows: 

PART E - EFFLUENT QUALITY STAIWARDS 

22. Tbe Licensee shall ensure that all effluent which is dischar:6ed from the project, hnt.h during 
operation and at final decommissioning, shall meet the followin:~ effluent quality standards: 

L Parameter Concentration 
: pH I 6.0 to 8.5 EH ·mits 

Suspended Solids I 50 mg/I 
Toxicitv ,.100% 
Weak Acid Dissociable Cyanide 0.1 m2'./l 
Total Cyanide 0.3 mg/I 
Antimony (totul) 0.15 m~ 
Arsenic ( dissolved) 0.15 mwl 
Barium (total) I 1.0 mw'l 
Cadmium (total) I 0.02 mg/I 
Chromium (total) I 0.04 mg/I 
Cooner (total) I 0.2 mg/1 
Iron (total) 1.0 mg/I 
Lead 0.1 mu;/1 
Man!!anese 0.5 mg/I 
Mercury 5.0 u.idl 

I Nickel (totaQ 
, Silver 

0.3 mg/I 
! 0.1 m~1 

I 

I 
i 
; 
I 

\ 
I 

I 
i Zmc (total) I 0.3 rng11 .. J 

* Any effluent that is discharged must me.e.t the non-to-x i~ity re ,piirement defined by the 96 hour 
LC5G bio-assay, using rainbow trou1 (pH non-adjusted). 

The annotated * to be changed to: 

"* Any effluent ;hat is discharged must, after entering Dome Creek, meet the non-tox1crcy 
requirement, defined by the 96 hour LLso bio-assay, using rai:ooow trout (pH oon-adjusted), at a 
point at least 0.5 kilometers upstream of the con..fluencc of Victoria Creek and Dome Creek; and 
that any such LC50 bio-assay test be waived for the period cf January 26 U1 1998 to May 26d' 
1998." 

G,:ne,,al .Delrvery,·, Carmack.:;, Y1,ko11 Tl!77itory iOD iCO :d: 867 86j S91315 fax· 867 863 6028 e-mail byg(a}Jini.t. i11Jo.,,i1•ve.ne1 
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I believe that the above changes would allow the environment around the creeks to remain 
unharmed whilst allowing us to meet the objective of ensuring a safe spring run off. 

General Delivery. Canna~k.s, fukori Te"iWry YOB JCO rel: 867 863 jCJ/l6 /ca: 867 663 6028 t-mail cyftg·f~"1ir 28 
EXHIBIT I,/ 
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NATURAL RESOURCES INC. 

12th February 1998 

Mr. Ron W. Johnson, Chair 
Yukon Territory W atcr Boeard 
Suite 1 06. 419 Range Road 
Whitehorse 
YT YIA 3Vl 
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By Facsimile· 867 668 3628 

~ 

Dear \1r. Johnson: 

I am writing to respond to your request for further comments on four particular topics of interest to 

the Water Board. 

Rationale for the selection of May 261
h as the date when the LCSO test should be reinstated. 

Attached you will find Figures l and 2 which describe the freshet for the spring of I 997. The 
graphs indicate the rate. expressed in cubic meters per day, at which water entered the tailings 
facility. Figure 1 is derived from Figure 2 by removing from Figure 2 the amount of tailings and 

water from Victoria Creek that was sent to the facility by BYG. 

The rate peaks towards the end of Ap:il and rhe freshet 1s over towards the end of May. This then 
is the rationale for picking a date towards the end of May. The exa~t date the 26th was chosen as it 
was four months to the day after we started. discharging. 

Volumetric CaJculations in Tailings fmpoundment 

The l 0,000m' m~ntiom:d is Lhe safety level that we cho~ at BYG not to intrude upon for the 
safety of the cmironment in the Mt. Nansen area. In fact it cost BYG 25,000 tonnes of production 
(8 weeks) not to intrude on this volume. We certainly would not like to sec this volume included in 
any calculations concerning the operation of the tailings faciltty In fact we would like to set: and 
are working towards providing for a much greater degree of safety. 

If BYG can discharge at a rate of 1200m3 per day then it is clear that the only time that wt: ha,e :i 

problem is when tlk: rate of freshet entering the tailings facility is greater than 1200m3 per d::i.y. 

from Figure 3 which indicates thd calculated run off based on last years experience, it is clear that 
this situation would have occurred around April 5•h_ This is only 51 days away and this is the tim~ 
that we need to have capacity in the pond to deal with the excess. Figure 3 assumes that nothmg 
has changed much from last year. However this is not the case and ,ve have carried out actions last 
year a.11d wi11 do further work this year to alleviate the situation 

(.ieneral L 'ehvery. Carmacks. )"~icon Territory YOB /CO 1el: ~67 863 .59/ 36 /ax: 86~ 863 f.;{,•:!8 t -mw/ by6 ;i£~m.r.111Josef'\J'1.nt!C 
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The weather may help with a smaller amount of precipitation ir. the Dome Creek valley but may 
also effect us adversely \-..ith an earlier fn::shet W1der the influence of El Nino. 

Validity 50,000 mJ estimate 

The 50,000m3 estimate is calculated using last year's data to produce a simple model and to 
calibrate it to fit last year's data. The numbers and assumptions are shmvn below: 

The accompanying drawing shows the Dome Creek drainage basin and outlines the area that drains 
into the creel above the tailings and seepage dams and also into the dams themselves. This area 
totals: 3,655,913m2 

The dra,,.,ing also indicates an area within thi!> that drains directly into the tailings or seepage dams 
and this area totals: 637,290m2 

The frt:shet that entered the tailings pond in 1997 came from this direct drainage of 630,290ml and 
as well there '"'as a contribution from the rest of the drainage basin (3,018,62Jmz) due to the 
porous nature of the bottom of the diversion ditch. The porosity has been measured as 40% m the 
summer. As the bottom is still partially frozen and flow rates higher during freshet \.Ve have used 
rhe lower number of 25.2% to satisfy our model. 

With the measured snowpack being a 7,1cm water equivalent last year the above data gives a 
calculatoo freshet in the tailings impoundment of l 00,655m3 for 1997. The actual measured freshet 
of 101,302m2 suggests the model has some validrcy. 

Using the above model, recognizing the effect of ditching to lower the direct catchment tc 

120, 793m
2 

and that tht: measured snowpack water equivalent this year is 5.2cm the calculations 
produce a freshet value of 53,600m3

• 

Capacity of T ailin&s lmpoundment 

The volumetric capacity of the tailings impoundment is approximately 300,000m,. Durin ghe last 
year the company has milled and sent to tailings 102,000 tonnes of ore. This ore at a specific grvity 
of 2.5 will occupy 40,800m3 of the facilit) but in actual fact as it is there as a fine material it wiJI 
occupy 72,000m

3 
with the interstitial spaces occupied by water. The tailings facility was designed 

to hold 300.000 tonnes of tailings and to have a one meter cover of water (i0.000m3 of water). 

I hop~ I have addressed these points of information in a satisfactory manner but if you still have 
questions I would be only too pleased to be available co answer them. 

I would now like to address a point that has l,e;n brought to 1ny attention and th.at is the question ::,f 
EYG operating during the next period of time. 

I would like to point out at this point that BYG stopped operating of its own accord in early 
November. The decision to stop operating was made to protect the environment an.d has been at a 
substantial cost to BYG. The cost of operating the site has been $280,000 per week for the last l 3 
weeks. 

< ieneral Dt1i1ve,'), < ·a,ma,·k1. Yukon Tarmory fOB lC'fJ 1ei: c•-!Si 863 591 Y i fux : 867 865 (;{)28 <!-ma,! byg(4'um:r.1,ifo,e1·w.rro:1 
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I would hop~ it could be left to BYG to make the decision when we feel it is safe to operate again 

without an increase of risk to the environment. 

However I do want everyone to understand that our inability to meet the fish bioassay does not 
mean that v,,e have not taken this issue seriously and I do not believe 1r reflects on the technical 
ability of BYG or on any of our co~u.ltants that we have used. Jt is clear from lnco 's lettt!r, 

provided to you previously, that we set ourselves an impossible task. 

The operation of the milli.ng facility v-.ill improve the situation at the tailings impoundment for four 

reasons. 

• We will be recycling water from the tailings impoundmcnt to the mill and destroying the 
cyanide in the water before it i:s sent back to the tailings impoundrncnt This will effectively 
bring the cyanide level into compliance in July even without dir:xt treatment of the tailings 

facility which is now planned for June. 

• The smal I amount of volume that will be tak~n up by any ore milled will be more than 
offset by the increased a\'ailability of the water treatment plant and equipment (i.e. a 
decrease in downtime) due to the presence on site of many more skilled oper31ors and 

millwrights. 

• There \,..-ill be rui increase inventory of necessary chemicals on site if we are operating 

• At the present time there is seepage from the tailings dam into the seepage pond. Whilt: this 
is obviously what the seepage dam is designed for it is preferable to reduce this seepage ro 
a minimum. 1be seepage is occurring because there is still not enough volume of tailings jo 
the impoundment to havt: been distributed over all of the areas that the tailings wl)rc meant 

to seal. 

BYG will nor operate the milling facility unless ,,.c have the capacity to provide \\.:tter to the mill in 
excess of that required for the wata tn:atment plant 

I ,vould now like to address Figures 3, 4, 5 and 6 These figures are there to show how the 
operation of tl-ic water treatment plant a t a ccr.tinuous rate of 1200m3 per day while freshe~ is 
occurring has a significant impact on the: situation. 

Figme 3 shows that even if the snowp~ck increases to last years value between now and freshet 
and l!veu if we do no more ditching and last years ditches fail we still or,Jy need room for 50.000m3 
because we 'Nill operate throughout fresheL This give; sume comfort that the Board is asking foi. 

fugures ~ and 5 show the effects of a reduced sno\.\opack and better ditching. These figures show 
that based on our model, if we can operate throughout freshet at I 200m

3 
per day we need only 

produce room for 8. 000rn3 al Lht: time of peak freshet. 

Figure 6 shows that with the m.:ll operatmg at :\00 \1TPD we would onl~ need to provide for 

12, OOOm 3 at the time of peak freshet. 

IJ~neral l)e!1ver;r. Carmack.,, Yuxon T.:rriro,} l"OB ,'("! 1el: l:6i 863 59U6 fa.,:: 867 RM 60:?8 <f-ma,i byg i_fi!unix.1,ifos~rve nf!I 
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I think that it is clear that a fin.anctally strong BYG that will come about from having a producing. 
profitable mill, will have a much stronger presence and the financial ability to carry out many on 
site actions that will ensure that the environment in the Mt. Nansen surround remains pristine 

Certainly the placer Dome Creek \.vill suffer no hann. 

Finally, I would like to comment on the paper from DIAND onl) as far as to correct their 
calculations on the last two pages. The flov,: chart in each case shows that the tailings are returning 
to the tailings pond at a specific gravity of 1.25 tonnes/m3

. While this is true, the majority of those 
tailings consist of water th.at has just been pumped up from the dam and is being recycled to the 
pond. 

At 300 tonnes per day the actual volume being added to tlie tailings impcundment is not 240m~ but 

l 20m3 and therefor the time required is not 41. 7 days but 37 days. 

At 700 tonnes per day the actual volume being added to the tailings impoundrnent is not 560m3 but 
280m3 and therefore the time required is not 62.5 days but 43.5 days. 

'(ours truly. 

C . Dickson, 
r ident. B.Y.G. Natural Resources Inc. 

<~,meral Ddffcry,. Carmacks. Yukon Tgrntory, YOB J('O rer f'.f,7 Rf,j 591.56 fax: f/6 ~ 863 602/i e-maii /,vg-ij).umc.:n(oserve.nel 
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February 10, 1998 

Yukon 
Territory 
Water Board 

TO: Distribution List 

Office des eaux 
du Territoire 
du Yukon 

RE: Application QZ97-028 Emergency Amendment, B.Y.G. Natural Resources Inc 

The Yukon Territory Water Board has determined that this application, as it pertains to the issue 
of temporary removal of the LC50 standard, will be dealt with as an emergency. The issue of 
relocation of the compliance point is not an emergency and will not be addressed at this time. 

With regard to process: 

The Board has directed that known interested parties should be invited to provide submissions to 
the Board, and has requested that these be received no later than 9am on Friday February 13, 
1998. You may, if you choose, send your submission by Fax to (867) 668-3628. 

It is very important that all submissions clearly indicate that a copy has been sent to the Licensee. 

There are some specific topics that are of particular interest to the Board and a list of those topics 
will be sent out by tomorrow morning. 

Ju2£<-i 
Manager, YTWB 

(1297-028 
EXHIB IT 

Suite 106. -+19 Range Road, Whitehorse, Yukon Y1A 3V1 Ph: 867-667-3980 Fax: 867-668-3628 
419 Chemin Range. bureau 106, Whitehorse (Yukon) YlA 3V1 Tel: 867-667-3980 Fax: 867-668-3628 



Yukon 
Territory 
Water Board 

February 10, 1998 

Office des eaux 
du Territoire 
du Yukon 

TO: Distribution List, QZ97-028 Emergency Amendment, B.Y.G. Natural Resources Inc 

RE: Specific Topics 

The Board has invited known interested parties to comment on the application. Comments are 
due by 9 am Friday Feb 13, 1998 and copies should immediately be provided to the licensee. Our 
fax number is (403) 668 3628. Your comments can be delivered to our office between 8 am and 
4.30 pm, they can be faxed, or they can be sent by email to johnsonc@inac.gc.ca. Since we have 
encountered several problems with our network, I strongly suggest that, if you send your 
comments by email, then you telephone our office at 667 3980 to confirm that it has been 
received. 

Although parties are invited to comment on any aspect of the application, there are four topics 
where the Board has expressed a particular interest: 

1. A rationale for the selection of May 26 as the date when the LC50 would again be included in 
the licence. 

2. The Licensee has indicated that they would discharge at of rate of 1200 m3 per day for a 
period of 60 days. This would equate to 72,000 i:ti3 of discharge. However, the application 
indicates that there is an expectation that 50,000 m3 of water will enter the tailings 
impoundment during spring run off, and there is approximately 10,000 m3 of space left in the 
tailings pond at this time. There appears to be a discrepancy of approximately 30,000 m3

. 

3. How was the estimate of 50,000 m3 during spring run off calculated? Is there some comfort 
that this is an accurate prediction? 

4. What is the total capacity of the tailings impoundment?. What is the volume of tailings within 
the pond? 

These questions are being addressed to the licensee, and 
other parties. 

, 

oe mg 
Manager, YTWB 

the Board would also like to hear from 

0.297-028 
.EXHIBIT 

Suite 106, -n 9 Range Road, Whitehorse, Yukon YI A 3Vl Ph: 867-667-3980 Fax: 867-668-3628 
-+19 Chemin Range, bureau 106, Whitehorse (Yukon) YlA3V1 Tel: 867-667-3980 Fax: 867-668-3628 
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Distribution List, QZ97-028 
B.Y.G. Natural Resources 
as of Feb 5/98 

lC 

Graham Dixon 
B.Y.G. Natural Resources 
110 Industrial Road 
Whitehorse, Yukon YlA 2T9 

Business (867)668 8076 
Fax (604) 929 1929 

(867) 863 6028 

fidic KS O ,'J G):Sr= A., 7<? y. . r Ct. 

v 

David Sherstone 
Regional Manager, Water Resources 
Indian and Northern Affairs Canada 
345 - 300 Main Street 
Whitehorse, Yukon YlA 2B5 

Office (403)667 3145 
Fax (403)667 3195 

sherstoned@inac. gc. ca 

Bob Van Dijken, Director 
Yukon Conservation Society 
Box 4163 
Whitehorse, Yukon YlA JT3 

Office (867)668 5678 
Fax (867)668 6637 

Mayor D.L. Lacasse 
Village of Carmacks 
PO Box 113 
Carmacks, Yukon YOB l CO 

Office (867)863 6271 
Fax (867)863 6606 

Counsel for Licensee: 

Rod Snow 
Davis & Company 
Suite 200, 304 Jarvis St. 
Whitehorse, Yukon YlA 2H2 

Office (867)668 6444 
Fax (867)667 2669 

rod_ snow@davis.ca 

Vic Enns 
Environment Canada 
Mile 917.6B Alaska Highway 
Whitehorse, Yukon YlA 5Vl 

Office (867)667 3403 
Fax (867)667 7962 

vicenns@ec. gc. ca 

Chris Noble 

Page l of 2 

Director, Lands Resources & Infrastructure 
Little Salmon Carmacks First Nation 
Box 135 
Carmacks, Yukon YOB IGO 

Fax (867)863 5710 

Gail F au Ikner 
Area Chief, Habitat & Enhancement 
Fisheries & Oceans Canada 
419 Range Road 
Whitehorse, Yukon YIA 3Vl 

Office (867)6730 
Fax (867)393 6738 
Internet: faulknerg@dfo-mpo-gc.ca 
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Distribution List, QZ97-028 
B.Y.G. Natural Resources 
as of Feb 5/98 

Jesse Duke 
Mining Facilitator 
Government of Yukon 
Economic Development 
Box 2703 
Whitehorse, Yukon YlA 2C6 

Office (867)667 3422 
Fax (867)667 8601 

Page 2 of 2 
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Mr. Ron Johnsun 
Chairperson 
Yukon Territory Water Bo11rd 
Suite 1 06, 200 ~ango Rnnd 
Whitehon;e, Yulcon 
YIA 3Vl 

Sent by FAX· 668~3628 

February 6, J 998 

Dear Mr . .lohnson; 

]NC. J.968 

Rei: BY<i Application for an emergency amendment to Lict:11se QZ94-004 

The Yukon Conservation Society strongly urges the Water Bot1.nl Lo reject BYG's application for 
an emergency a.mendmcnt tu License QZ94-004. The terms and conditions outlined by BYG in 
thtiii application are all unacc~ptable to YCS. 

BYG has consistently provAn itself unable to fulfil the requirements of Mt. Nansen's w~tor license. 
The requested dilution approach to reduce the impact to Dome Cr~k water quality does not 
address water quality i111pa~1.s uf the mineslte on the whole watershed or operational problems on 
site. It also indicates that .a Yli has no intention or ability to meet the water license requir~m~nts. 
Approval of this amendment request would 11ppe.ar to reward BYG'i: inability to comply ond 
adequately mAM8e water impacts. Continuation of their rights to water use w1ua Llu.::sc 
conditions is in~ppropriate. 

YCS requests that the Yukon Territory Water Board consider exercising its ability under section 
18(1)(c)(iii) of the Yukon Waters Act to cancel RYG's A License in recognition of the risk to 
public intereSit. 

Si.u~rdy, 

--~~-/ 

C0 ( Bob Van Dijken, Director 

,.f // /._/· 4'~ cf'~r,_--p~ "-
Sue Moodie, Mining Committee 

,> i. ;J '1 - 0 2 8 
E XH I 8 IT 5. / 

Box 4163 • Whttl"l.wr~(: • Y11kCln , '< l A ,·; ~ • Phone, (S67) E,,;ti SG78 l-\1x. (867) 6lll-(,(,,1~ CA'J.) \': . .(.. 
l'r1nti>O on 
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Yukon Conservation Society ~ ;, ~ ,-~~ ~ Ll\IC. 1968 

Mr. Ron Johnson 
Chairperson 
Yukon Territory Water Board 
Stiite 106, 200 Range Road 
Whitehorse, V~kon 
YIA 3V1 

February l O. 1998 

Dear Mr. fohn~on; 

R..@! BVG Appllcotlon fol' lln f.'mcrgency amendmi\nt to Llccnsc QZ94-004 

The Yukon Conservation Society strongly urges the Water Board 10 reject BYG's application for 
an emergency amendment to l .icense QZ94-004. 

RY<r h1ts consi!l:t~ntly rroven itself unable to fi.Jfill the requirements of"Mt. Nansen's WRter license. 
The rcquc:itcd rcmovol of the LC50 requirement docs not o.ddrcl:ili water quality impav'1.s t() the 
watershed from the minesite or operation.al problems on sile. The LC:50 has been parL of the water 
license since it was originally issued and is a standard clause in all hard rock mining licenses. The 
company ha'i provided no scientific rationale fur its removal. The only reason for the "emergency" 
has been BYG1s actions and inaction over the course of the license. BYG identified in its annual 
repon, compiled in February 1997, that the tailings pond would be fhll be mid sunm1er 1997. This 
long standing awareness and subsequent negligence in dealing with the issue should not be 
rewarded with an emergency amendment. 

It b unclenr to YCS why the Board has raque!:ted our comments on iceues it seems that only the 
Li~cn:scc <.;an ll!l.iW\:r. Due::; the Bu4!rd intend Lu prvvidl: YCS 11ml uthcr i..r1l.t:j vcuc1:; wil11 aJJliom1l 
information and rationales ttom .BYu'? 

YCS believes jt is critical that the YTWB have access to stre.am flow data from Dome Creek At 

the di11chargc point when making it3 dcci3ion. This information will help the YTWB to better 
understand the potential impacts to Dome Creek based on interred mixing, dilution capacirf of 
Dome Crock, and other issues such as glaciation. 

GZ97-028 
EXHIBIT 5,J.. 
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If the Water Board feel::; it uc:ccssary to condone this amendment, YCS has a-:i<litional concerns 
1. Mll!ins lllU:St not be uiluw.,;<l [(> take pla¢0 dunns the poriod of emereAncy dt!'.Cbargc. 
2. Only the amount uf d1aw down necess~ry to prevent over-topping of the tailings impolmdmetit 
be allowed. 
1 A detailed water balance be submitted and updated weekly. 
4. Snmpling and monitoring of water quality be increased and trigger reporting and shut down of 
tht- fiwility if ~ffiuent stA11dacds arc cxoccdod. 
5. Follow up sL1 eam studies should be 1JOnducted to document aquatic impMtB (be.rithic 
invertebrates etc ). 
6. Securities as they stand are clearly inadequate to respond to the financial requirements of 
closure and mitigation of eftects from this discharge. 

YCS believes that none the above listed points will addre~s the on going issue of inadequate water 
quality treatment. BYG has proven itselfincapable of effectively managing the water quidiLy 
treatme.nt facililiflR at Mount Nansen. An independent third pmiy should examine and monitor the 
water quality plant and treatment processes. 

1n summary, YCS feels that approval of this amendment would appear to reward BYGs inability 
to comply and adequately manage water impacts. Continuation of their rights to water use under 
th~se conditions 1s 1m~ppropriate. 

YCS 1e\{u~:,;t~ that the Yukon Ten-itory Water Bonrd consider exercising its abi1ity under section 
i 8(1)(c)(iii) of the Yukon Waters Act to cancel BYG's A Lincense in reco"nition of the rii:ik to 
public interest. "' 

Sincerely, 

8;{/ t;:_;JJ:r:, 
/ 
/~#r~ 

Bob Van Dijken, Director Sue Moodie, Mining Committee 

c.c. BYG, Little Salmon Carrnacks First Nation, Village of Carmacks, EPS, DIANlJ, DFO 

~297-028 
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l+I Indian and Northern 
Affairs Canada 

Water Resources Division 
#310 - 300 Main Street 
Whitehorse, Yukon 
YlA 2B5 

February 12, 1998 

Affaires indiennes 
et du Nord Canada 

Your file Votre reference 

Our Me .Votre re.1erence 

Mt. Nansen - BYG 

=, 
--~ c..::;; 

.. 
c..: 

,Q:i ~ 
~-.) 

~ t J> .... ) \j 

Mr. Ron W. Johnson, Chair 
Yukon Territory Water Board 
Suite 106, 419 Range Road 
WHITEHORSE YT YIA 3Vl '1 -:? - ...... 

( 1e 
(:x) 

Dear Mr. Johnson: 

RE: EMERGENCY AMENDMENT APPLICATION QZ97-028 - BYG NATURAL 
RESOURCES MT. NANSEN MINE 

-< 
;::-
_J 

Attached is the DIAND Submission to the Yukon Territory Water Board on the above emergency 
amendment application. DIAND wishes to thank the Board for the opportunity to make a 
submission. 

In preparing the Submission DIAND recognized that this emergency has, essentially, been 
brought on by BYG' s earlier operational and technical errors and omissions. However, in 
acceding to BYG's request for an exemption from the fish toxicity standard for effluent 
discharge. DIAND weighted most heavily the environmental impacts of discharging effluent 
which may fail the fish toxicity standard against the uncontrolled discharge of tailings pond water 
which will fail the fish toxicity test and also contains high concentrations of cyanide, arsenic and 
other heavy metals. 

Given the critical timing, volume and concentration issues, we believe the most effective method 
available for dealing with the emergency is to draw down the tailings pond sufficiently to allow 

Canada 

U297-028 
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storage of the spring freshet while, at the same time, reducing the cyanide concentrations in the 
tailings pond below those specified in existing water licence QZ94-004. 

The details of our assessment and conclusions are contained in the attached Submission. Water 
Resources is prepared to expand upon these, either in writing or before the Water Board. Should 
you wish additional clarification or information, please contact me at your earliest convenience. 

Yours sincerely, 

David A. Sherstone 
Regional Manager, Water Resources 

cc: Mr. Graham Dickson, President, BYG Natural Resources 
Mr. Vic Enns, Head, Pollution Control. Environment Canada 
Ms. Gail Faulkner, Chief, Habitat Protection, Fisheries & Oceans Canada 

11297-02 8 
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SUBMISSION TO THE YUKON TERRITORY WATER BOARD 

ON THE MATTER OF THE REQUEST FOR AN EMERGENCY AMENDMENT 
TO WATER LICENCE QZ94-004 

BYG NATURAL RESOURCES LTD'S MT. NANSEN GOLD MINE 

EMERGENCY AMENDMENT APPLICATION QZ97-028 

Submitted By: 

INDIAN AND NORTHERN AFFAIRS CANADA 
WATER RESOURCES DIVISION 

NORTHERN AFFAIRS PROGRAM 
#310 -300 MAIN STREET 

WHITEHORSE, YUKON, YlA 2B5 

Prepared February 11, 1998 

(ll97-028 
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DIAJ'l'D SUBMISSION ON EMERGENCY AlvIENDMENT APPLICATION QZ97-028 

The DIAND Position: 

DIAND will accede to BYG's request for an emergency amendment to Water Licence QZ94-004, 
in order to permit the discharge of treated effluent from the tailings pond at the Mt. Nansen mine, 
provided that the following conditions are imposed: 

1. That BYG treat the effluent and ensure that all effluent standards set out in PART E -
EFFLUENT QUALITY STANDARDS are met, except the effluent fish toxicitv standard 
(the LC50 test) be waived. 

2. The requirement to meet the LC50 fish toxicity standard be waived only for the period 
January 26, 1998 to May 26, 1998; or until there is no longer an emergency, whichever 
period is shorter. 

3. That the emergency amendment expire sooner than May 26, 1998 when; a) BYG achieves 
a 50,000 cubic metre 'available storage capacity' in tailings pond, or, b) BYG reduces the 
cyanide concentrations within the tailings pond below the 25 milligram per litre (25 mg/1) 
limit set in Water Licence QZ94-004. 

4. 

5. 

That BYG cease diluting the effluent discharge with fresh water. 

That the location for obtaining LC50 samples not be altered from that presently set out in 
Water Licence QZ94-004. 

\1297-028 
EXHIBIT 5.3 
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The Emergency: 

The present emergency arises from two conditions, l) the tailings pond is too full and must be 
drawn down to a level sufficient to prevent overtopping by spring inflows, and, 2) the cyanide 
concentration in the tailings pond exceeds the licence standards. An additional problem is that 
the cyanide concentration in the tailings pond water is too high for the treatment plant to deal 
with and not release an effluent which is toxic to fish at the point of discharge. 

Because ofBYG's delays in initiating effluent treatment and the failure of its treatment plant to 
deal with high cyanide concentrations, there is no longer sufficient time to further modify, test 
and treat tailings pond effluent before the onset of the spring freshet. Unless BYG begins 
immediate discharge of treated effluent (which may fail the fish toxicity standard), the tailings 
pond will overflow untreated cyanide and heavy metal contaminated effluent with the onset of 
the spring freshet. 

The Rationale for the DIAND Position: 

At the present time BYG finds itself in the position of having a full tailings pond, the water of 
which contains arsenic, cyanide and other heavy metals, at concentrations in excess of water 
licence limits and likely toxic to fish. The level of the water impounded behind the tailings dam 
is almost at the emergency spill way invert. 

Because of groundwater conditions in the area of the basin upstream of the tailings pond and the 
leakage of water from the diversion channel, the water level in the tailings pond continues to rise 
at a slow rate. BYG was able to prevent a significant, uncontrolled spillage of tailings effluent 
only through stopping its milling operations and the cessation of tailings deposition in the tailings 
pond. 

In an effort to treat the effluent in the pond BYG has installed, and subsequently substantially 
altered, an INCO S02 cyanide reduction circuit in the mill. The Company has also constructed a 
polishing pond adjacent to the mill complex. 

Despite these efforts, BYG has consistently failed to produce an effluent which meets the fish 
toxicity standards set out in its licence. BYG has stated that the present system can meet all the 
parameters set out in PART E - EFFLUENT QUALITY STANDARDS, except the LC50. 

BYG has also set, and then missed. a number of target dates by which it intended to discharge 
adequately treated effluent. As a result, insufficient time remains before the expected start of the 
spring freshet to allow BYG to further study, modify and test its water treatment plant. In order 
to ensure sufficient storage volume in the tailings pond to contain the spring inflows BYG wants 
to immediately begin discharging effluent to the environment. It argues that failure to do so will 

QZ97-028 
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result in the uncontrolled spillage of untreated effluent. By BY G's estimates this could amount to 
as much as 40,000 cubic metres (the estimated 50,000 cubic metre spring run-off volume minus 
the estimated 10,000 cubic metre storage remaining in the pond). 

As of January 27, 1998, Water Resources sampling results show the concentrations of metals 
and/or chemicals of concern in the tailings pond are: 

WAD Cyanide = 78.0 milligrams per litre (mg/1) 
Total Cyanide = 80.0 mg/1 
Arsenic (dissolved) = 0.6 mg/1 
Copper = 17.4 mg/1 
Zinc = 28.0 mg/1 

These concentrations are far in excess of those limits permitted for effluent discharge. As Figure 
1 illustrates, the cyanide problem in the tailings pond is not transient, it is persistent. The 
discharge of substantial volumes of this effluent would have a significant downstream impact. 

BYG has stated that its treatment plant can reduce the concentrations for all metals and other 
parameters to levels equal to, or lower than, those set out in its licence, with the exception of the 
LC50 fish toxicity standard. It is unlikely, given the high initial concentrations, that the present 
treatment system will ensure the fish toxicity standard is met for any length of time, if at all. 

Nevertheless, despite BYG being responsible for the present tailing pond water volume and 
cyanide concentration problems, the discharge of effluent which meets all PART E standards 
except the LC50 test, is much preferable to the uncontrolled discharge of completely untreated 
effluent. 

The Matter of Urgency (i.e. the "Emergency"): 

Using the information provided by BYG in the first set of text 'bullets' in Application QZ97-028, 
DIAND Water Resources accepts that only the immediate initiation of effluent discharge will 
permit the storage of the spring freshet. Using B YO' s data, the "best case scenario" will require 
a minimum of 33 days of continuous pumping to reduce the volume in the tailings pond by the 
necessary 40,000 cubic metres. 

Further, DIAND believes BYG's estimates to be optimistic. BYG can only achieve the desired 
volume reduction if: 

- the pumps can continuously discharge at a rate of 50 cubic metres per hour, 
- there exists sufficient capacity in the pipelines to handle this pumping volume, 
- the pumping continues 24 hours per day, seven days per week until complete, 
- there are no line breakages, pump failures or other break-downs, 
- the treatment plant operates continuously at optimum design efficiencies, 
- there are no problems with chemical control and stocks of chemicals are always on 

hand. 

QZ97-028 
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DIAND believes these criteria cannot realistically be met. Conservative performance 
expectations and the likelihood of some down-time during treatment and discharge of effluent 
support the argument for immediate commencement of effluent discharge. 

BYG's Proposal to Start Up Milling Prior to Completing the Emergency Effluent 
Discharge: 

BYG has indicated to Water Resources that it believes once the discharge of effluent has 
progressed sufficiently milling of ore, at reduced volumes, could be initiated. BYG suggests that . 
a milling rate of approximately 300 tonnes per day, while effluent treatment continued at a rate of 
1,200 cubic metes per day, would be possible. 

Water Resources Division has examined a number of scenarios for the emergency period. 
Assuming that BYG could meet the optimum operating conditions during the emergency period a 
minimum of 33 days would be required to accomplish the necessary reduction in pond levels and 
the lowering of cyanide levels to the concentrations set out in the water licence. This is shown 
schematically in Figure 2. However, should BYG decide to mill at a rate of 300 tonnes per day, 
the time required to achieve the same goals becomes 42 days (Figure 3). Should BYG attempt to 
maximize mill production, at approximately 700 tonnes per day, the time needed becomes 63 
days (Figure 4). Assuming BYG begins discharge on January 26th, the corresponding dates for 
meeting the water level and cyanide targets are, March 02, March 11 , and March 31, respectively. 
Any break-downs, interruptions or less than optimum treatment plant efficiencies would extend 
the time required to complete the emergency draw down of the reservoir. A delay in achieving 
target water volume and cyanide concentrations beyond mid-March could result in BYG not 
being able to store the spring freshet and consequently spilling untreated water. 

While there are no snow courses in the immediate Mt. Nansen area, a review of preliminary data 
from the Williams Creek (Freegold Road) area suggests that the snow pack in the Carmacks 
region may be as high as 120 to 13 5 percent of normal. The amount of run-off which must be 
stored in the tailings pond may therefore be greater than average in 1998. The estimate of 50,000 
cubic metres of run-off may, in fact, underestimate 1998 run-off. 

While DIAND is not asking the Water Board to include a prohibition against milling during the 
term of an emergency amendment, no milling should be permitted until the cyanide levels in the 
tailings pond are within licence limits. 

This Department further asserts that BYG should not recommence milling until it is certain that 
adding additional tailings to the tailings pond will not result in the uncontrolled release of non­
compliant effluent. Further addition of cyanide compounds to the tailings pond (in the tailings 
slurry) would prolong the period during which the treatment plant would fail the bioassay (LC50) 

test. 

0297-028 
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Should BYG resume milling, with the result that uncontrolled or untreated effluent spillage 
occurs during, or immediately after, the period of an emergency amendment, DIAND would 
conclude that BYG had failed to exercise the due diligence necessary in a true emergency 
response. DIAND would therefore be obligated to take strong enforcement measures in such a 
situation, up to the maximum extent permitted under the Yukon Waters Act. 

Summary and Conclusion: 

DIAND is prepared to accede to BY G's request for emergency discharge of treated effluent under 
the conditions and with the provisos described above. BYG must be made to understand the true 
emergency nature of this amendment. Dealing with both the water levels and the cyanide 
concentrations in the tailings pond are critical. However, any emergency amendment should not 
permit BYG to escape the requirement to develop and maintain an effective effluent treatment 
system which can consistently meet all the standards now set out in PART E of Water Licence 
QZ94-004. 

At the expiry of an emergency amendment, BYG must be in a position to consistently meet 
licence effluent standards without using the downstream, natural environment as a supplementary 
treatment facility. BYG must also ensure that it maintains adequate storage volume for the 
spring freshet and that any recommencement of milling does not compromise this storage 
capacity or result in ongoing discharge of non-compliant effluent. BYG must also reduce and 
maintain cyanide concentrations in the tailings pond to levels below those set out in its licence. 

At the expiry of the emergency amendment BYG must also achieve PART E effluent standards 
without the need for dilution of the effluent with fresh water from the Victoria Creek wells or 
other fresh water sources, as per the Water Board's interpretation in its January 30, 1998 
"Reasons for Decision" rejection of Application QZ97-027 by Envirorunent Canada, 
Environmental Protection Service's "Petition For An Emergency Amendment To Licence QZ94-
004". 

Water Resources Division 
Northern Affairs Program 

February 11, 1998 

11297-028 
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Figure 1 

TOTAL AND 'WAD' CYANIDE CONCENTRATIONS IN THE TAILINGS POND 
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Figure 2 

SCHEMATIC OF WATER TREATMENT VOLUMES WITH NO MILLING 

Treatment at a Rate of 50 Cubic Metres per Hour (1200 m3/day) 
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Assumptions -no seepage losses or inflows 
-there is 10,000m3 of storage currently available 
-spring freshet requires storage of 50.000m3 

Result -pond drops by 1200m3/day. Time required to reduce pond vo lume by 
40,000m3 is 33.3 days. 
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Figure 3 

SCHEMATIC OF WATER TREATMENT VOLUMES 
WITH MILLING AT 300 TONNES PER DAY 

Treatment at a Rate of 50 Cubic Metres per Hour (1200 m3/day) 
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Treatment of water at 50m3/hr (1200 m3/day) and milling at 300t/d (240m3/day @ 
1.25 t/m3) 

Assumptions -no seepage losses or inflows 
-there is 10.000m3 of storage currently available 
-spring freshet requires storage of 50.000m3 

Result -pond drops by 960m3/day. Time required to reduce pond volume by 
40,000m3 is 41. 7 days. 

Ul97-028 
EXHIBIT 5. 3 



r 
' 

( 

I 
l 

( 

I 

f 

I 

1 

l 

r 
l 

l 
l 

Figure 4 

SCHEMATIC OF WATER TREATMENT VOLUMES 
WITH MILLING AT 700 TONNES PER DAY 

Treatment at a Rate of 50 Cubic Metres per Hour (1200 m3/day) 
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Treatment of water at 50m3/hr ( 1200 m3/day) and milling at 700t/d ( 560m3/day @ 
1.25 t/m3) 

Assumptions -no seepage losses or inflows 
-there is 10,000m3 of storage currently available 
-spring freshet requires storage of 50.000m3 

Result -pond drops by 640m3/day. Time required to reduce eond v~rae by 
40,000m3 is 62.5 days. Q. l 9 7 -

EXHIBIT S.3 
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Yukon Cor1~ervatio11 Sociely JNC. '196S 

Mr. Ron Johnson 
Chairperson 
Yukon Territory Water Board 
Suite l 06, 200 Range Rond 
Wlilit.:hune, Yukon 
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Dear Mr. Johnson; ~ ~ u '-l A( ... :-: 

Re: BYG App!il:.ation for an cmer,cncy arnendm()nt to License Q:£.94-004 .t 7·~' 

The Yukuu Conservation Society would like tu add two concerns that were not clearly defined in 
our letter dated February 10, 1998, regarding BY<f:; upplloatlon for~ ~mcrgcncy amendment to 
License QZ94-004. 

On January 22, 1998, Vista EnS1neering iubrnitted a n"port indicating that they had been able to 
treat the tailings water suffi1,;iently to meet effluent standC1rds but were 11ot able to pRRR the LC50 
96 hour acute toxicity test without dilution. The data ch1uic<l iu ll~ 1"¢port indicates tha.t 1wen 
with a l: 1 dilution of the effluent, 90% of the fish had died by the completion of the alluu~d test 
time 96 hours. This indicates that the t.fflut.nt i~ extremely acutely to.1.k! YCS would like 
clarifiCc:1tiun on what component ofihc effluent ia killing the fish. lt would ~eem the licence 
requirements are inadequate because either: 
l. one or more of the para.meters in the license have not been defined low tmough to mitigate 
impsict t.o aquatic health: 

. , -

2 . the interaction of toxicity's of parameters in the effiuent has not been adequately anticipated by 
the: li~nse requirements sufficiently to mitigate impaet to aquatic health~ or 
3. a component of the effluent is toxic to fish but has not been defined in the license. 

This suaaests to YCS thnt the effluent requirements defined in BYG's Mount Nansen water 
license do not protect the health of aquatic life and should hP. reviewed and revised accordingly. 

YCS has also noticed that there is no licence requircmcul for ammonia or totnl nitrogen. What is 
the rationale for this? 

There is also no indicntion in this report of the volumes treated during the test or the length of the 
test. Can the treatment efficitmcy indicated by the report be m11intt11n"J on a. long term hnRii1? 
Can the treatment efticiency indicated be maintained with the disdm1 ge volume~ contcmpl11ted in 
this amP.nrlment. request? What sampling protocol is necessary to ensure that the treatmem ph~nl 
is opcrnting to maintain these results? Fie,.1rP.s ~. 6 and 5. 7 of the report indicate how critical it is 

c '-/ u. 
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that the plant be operated correctly. A reduction of SO:.i input from 0.2 litres per minute to 0.1 
liters per minute causes the discharge to tal1 the hioassay tci:it even at a 1 :5 dilution ration. This 
indicates how sensitive the treatment process i1:1 and ihe need for constant tnonitorinH and 
automated, redundant systems. 

The second concern deals with the "emergency" nature of the spring inflow to the tailings pond. 
BYG 11pp¢ars to be taking u passiw approach to spring fl·cs11t~t.. VCS believes that active 
approaches to reducing inflow should be investigated. A limited program of snow removal from 
previously disturbed areas of the tailings pond catclunent could hdp reduce the total irtflow. A 
program similar to that used by YTG highways to reduce glaciation on roads may also help. TI1is 
program consists of a system of canvas barriers supported by stakes to divert runoff 

An inve~tigation should nlso be undertaken into the mixing ofnmnff'with pond water. Ice on 
the pond as well as temperature, density and chemical differences may prevent the mixing of 
freshe1 inflow with tamngs water. 

Sincerely, 

Brv-i/~~~ 
Hoh Van Oijken, Director 

//) . JL,,,_jcc_ 
S~die, :Mining Committee ,. 

1,;.~. BYG, Little Salmon Carmacks First Nation, Village of Catmacks, EPS, DIANn, DFO 
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Pacific & Yukon Region 
91782 Alaska Hwy. 
Whitehorse, Yukon 
YlA 5B7 

12 February, 1998 

Mr. Ron Johnson 

/~ ;J 

Chairperson, Yukon Territory Water Board 
Suite I 06, 200 Range Road 
Whitehorse, Yukon 
YlA 3Vl 

RE: QZ97-028 BYG Mt. Nansen Emergency Amendment 

Dear Mr. Johnson: 

Your life voue re letence 

4484-37/MJOO 

Environment Canada and Fisheries and Oceans Canada have reviewed the emergency 
amendment request submitted to the Yukon Territory Water Board on 3 February 1998. The 
tailings pond is currently full and the water quality in the pond is roughly 80 ppm CNw AD 
and there are also toxic levels of other contaminants including zinc and copper. This water 
must be prevented from spilling into Dome Creek without being treated. 

BYG is asking the Board to accept that they have done everything they can reasonably be 
expected to do to meet the effluent requirements and, in spite of this, they are unable to 
achieve compliance. In our view the evidence BYG has put before the Board and ourselves is 
not adequate to make this determination. At a meeting between officials from BYG, DIANO 
and ourselves on 28 November 1997, BYG stated that they had achieved results which 
indicated they would solve their treatment problems by using a combination of peroxide and 
activated carbon following the fNCO S02 treatment. 

The pond level needs to be drawn down prior to freshet. The emergency amendment request is 
designed to ensure that a poorer quality effluent can be discharged without fear of prosecution. 
Within the context of the Water Licence and its enforcement the question is - Is this the only 
way to be assured that the pond level will be drawn down in a timely fashion? 
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DIAND Water Resources is responsible for water licence enforcement. In this case, they are 
the appropriate party to judge what can be done from a water licence enforcement point of 
view to minimize the environmental impacts from this minesite. If DIAND's recommendation 
is that the Water Board grant temporary relief from the bioassay requirement, then there are 
some specific licence conditions which we would recommend be attached to this licence for 
the duration of the Emergency Amendment. 

Our recommendations and the supporting rationale are attached for the Board's consideration. 

Respectfully, 

u~~ 
Vic Enns P. Eng. 
Head, Pollution Abatement 
EP - Yukon 

cc. G. Dickson - BYG Natural Resources 

Gail Faulkner 
Chief, Habitat and Enhancement Branch 
Yukon and Northwest BC 
DFO 

D. Sherstone - DIAND, Water Resources 
C. Noble - Little Salmon/Carmacks First Nation 

0297-028 
EXHIBIT 5.5· 
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February 13, 1998 

COMMENTS ON PROPOSED EMERGENCY AMENDMENT QZ97-028 

SUBMJTIED BY: EP/DFO 

These recommendations are made in the context of the understanding that the Board is only 
considering a Temporary removal of the bioassay requirement in the discharge standards and no 
other relaxation of other effluent parameters. 

The following conditions are recommended: 

RECOMMENDATION 1: WATER QUALITY MONITORJNG 

That BYG increase the water quality monitoring frequency at V4 (Victoria Ck below Dome Ck) 
to weekly for the duration of the emergency discharge and add WAD cyanide, cyanate and 
thiocyanate to the list of parameters normally included. LC50 bioassays should be carried out on 
Station E7 samples once every two weeks. 

RATIONALE 

The bioassay is a measure of the toxic constituents in the discharge. Some of these are also 
individually listed as regulated effluent parameters, others are not. The available data on the 
performance of the effluent treatment plant indicates that the likely cause of the toxicity has been 
variable. In some cases one or more of the following compounds could have caused the toxicity 
- copper, zinc, ammonia or cyanate. BYG now maintains that the treatment plant can 
consistently meet effluent standards for all the regulated compounds. This leaves ammonia and 
cyanate as known contributors to the toxicity. Cyanate is the direct product of the oxidation of 
cyanide in the Inco-S02 process. 

In this case BYG has maintained that most of the toxicity has been due to cyanate and ammonia. 
Most of the cyanate is expected to hydrolyze to ammonia in the creeks. Both ammonia and 
cyanate can be expected to persist in the creeks to a significant extent, particularly when the 
streams are ice covered. Recent observations indicate that there could be less than 1: 1 dilution 
available in Victoria Creek below Dome Creek until the onset of freshet. In order to assess the 
extent of any potential impact on water quality in Victoria Creek more frequent monitoring is 
required, especially since the concentrations of these parameters in the treatment plant discharge 
could be quite variable. Thiocyanate is added since it can also be oxidized to cyanate. In the 
existing licence these parameters are monitored in Dome Creek but not Victoria Creek. 

The bioassay monitoring frequency is increased at Station E7 so we can gauge how good a job 
the licensee is doing to try and minimize the toxicity during the Emergency period. 

I. Z:fJ']7--ct)i2'tfl 
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RECOMMENDATION 2: REPORTING 

Weekly monitoring reports should be submitted to the Board by the licensee. The weekly report 
should include the monitoring program results for surveillance undertaken that week. The 
report should also include the current tailings pond water level and the total volume of pond 
water treated that week. 

RATIONALE 

It is important for the licensee and the agencies to get timely information to gauge the progress 
of the emergency measures. 

RECOMMENDATION 3: MILL OPERATION 

The licensee should be prohibited from milling ore until: a) there is a minimum of 75,000 cubic 
metres of unused water storage capacity in the pond and the pond total cyanide level is below 25 
mg/1, or; b) until 26 May 1998, whichever comes first. 

RATIONALE 

a) 75,000 cubic metres of storage 
On January 9, 1998 the licensee submitted a draft Decommissioning and Reclamation Plan to the 
YTWB. Appendix E of this report is an updated water balance model. This model attempts to 
correct some of the errors which led to the original gross underestimation of uncontrolled water 
inflow to the tailings pond. The model specifically addresses the licensee ' s best estimates for 
pond levels during 1998. There are several very significant assumptions made in this model 
which the Board should take into account. The model is based largely on the experience of one 
year and on one set of measurements of diversion leakage. Therefore there is still a fair amount 
of uncertainty in the model. 

The model assumes that there will not be significant snow melt until May 1998. In that month 
the model predicts an inflow to the pond from run-off of 45,000 m3. The report also documents 
that 48% of the water flowing into the top of the Dome Creek diversion (diverts Dome Ck 
around the tailings pond) leaks into the tailings pond. The model assumes that there will be 
zero leakage into the pond from the diversion until July 1998 due to frozen soils. The consultant 
acknowledges that this assumption has not been verified. It is quite possible that most of the 
leakage is taking place in the shallow soils. The shallow soils will not remain frozen until July. 
Substantial melting could take place as early as April and the meltwaters themselves will 
contribute to the thawing of the soils. If the model was adjusted to allow for Diversion leakage 
as early as May, the pond inflow that month would be 65,000 m3. The model also considers 
what would happen if 1998 was a 200 yr. wet year. In that case, and assuming the diversion 
leaks in May, the inflows would be 85,000 m3. In view of this, it is our recommendation that the 
licensee seek a buffer of 72,000 m3 of storage capacity rather than 50,000 m3. The licensee 
reports that it can treat at a rate of 36,000 m3 per month. The licensee has already been 
discharging since at least 27 January 1998. 

Z97-02B 
EXHIBIT 5 .5 



( 

r 

r 

b) Pond cyanide below 25 mg/I. 
This is an existing licence obligation. The monthly water quality reports indicate that very little 
progress has been made in reducing the pond cyanide levels. They are still being reported in the 
80 to 90 mg/I cyanide range. These levels are of concern for two reasons. First, the 
instrumentation required to evaluate whether last summer's dam stabilization measures were 
effective has not been installed. If the dam failed, obviously 25 mg/I is better then 90 mg/I. 
cyanide. Secondly, the higher the pond cyanide level, the heavier the contaminant loading to the 
effluent treatment plant. A better quality pond would help ensure a better quality effluent. 

c) Prohibition on Milling 
This recommendation is not made lightly or with disregard to the potential financial peril of the 
mine operation. According to the licensee's own water balance, operating the mill at the 700 
TPD design capacity almost doubles the length of time required to draw down the pond level. 
The model states that 16,800 m3 of available water storage volume will be displaced by tailings 
each month. When the mill is operating, this much water must be treated and disposed of just to 
keep the pond level unchanged. At the proposed treatment rate of 36,000 m3 per month only 
19,000 m3 would actually contribute to a reduction in tailings pond water levels .. Operating the 
mill is inconsistent with the objective of creating sufficient storage capacity in the pond as 
quickly as possible in order to prevent a spill of untreated tailings water. As well, while the mill 
is not operating, the licensee could be re-circulating tailings pond water through the tailings 
cyanide destruction circuit to bring the pond cyanide levels down as quickly as possible. The 
monthly water quality reports do not demonstrate any effectiveness in lowering pond cyanide 
levels while the mill is operating. 

If milling is allowed, there could be a significant financial advantage to the licensee for the 
emergency period to last as long as possible - particularly if the licensee is not extremely 
confident they will be able to meet the original discharge criteria when the emergency period 
ends. There could be a significant financial incentive to make sure the targets are not quite met 
so the 'emergency' lasts as long as possible. Also. if milling is allowed, there is no evidence to 
suggest that the pond cyanide levels will be able to be reduced. If a non-milling period is used as 
an opportunity to bring those levels down then the licensee will be better able to keep them down 
when the mill does re-start. There is no practical technical barrier to using the idle cyanide 
destruction circuit to treat pond water other than the licensee's willingness to make the necessary 
changes to the piping. 

RECOMMENDATION 4: WATER TREATMENT PLANT OPERATION 

The licensee must operate the INCO-S02 system, the cyanate reactor and the carbon columns (as 
described in the Water Treatment Plant Interim Report dated 22 January 1998 and submitted to 
the YTWB) to the best of their ability to achieve the least toxic effluent reasonably attainable. 

UZ97-028 
EXHIBIT 5.5' 
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RATIONALE: 

There is a concern that once the bioassay requirement is suspended, there will be little incentive 
for the licensee to continue to utilize the additional water treatment equipment which was added 
to the INCO-S02 system as part of their attempt to achieve a non-toxic discharge. The intent of 
this clause is to try and ensure that the licensee continues to make best efforts to reduce the 
toxicity of the effluent. This clause is not ideal but it is better than nothing. 

UZ97-028 
EXHIB I T 
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Pacific & Yukon Region 
91782 AlaskaHwy. 
Whitehorse, Yukon 
YlA 5B7 

12 February, 1998 

Mr. Ron Johnson 

I t.,_...J 

Chairperson, Yukon Territory Water Board 
Suite 106, 200 Range Road 
Whitehorse, Yukon 
YlA 3Vl 

! J /I("'\, co 
I\ - V 

~nd __ 

RE: QZ97-028 BYG Mt. Nansen Emergency Amendment 

Dear Mr. Johnson : 

Votre re'ere r"ce 

4484-37/Ml 00 

Environment Canada and Fisheries and Oceans Canada have reviewed the emergency 
amendment request submitted to the Yukon Territory Water Board on 3 February 1998. The 
tailings pond is currently full and the water quality in the pond is roughly 80 ppm CNw AD 
and there are also toxic levels of other contaminants including zinc and copper. This water 
must be prevented from spilling into Dome Creek without being treated. 

BYG is asking the Board to accept that they have done everything they can reasonably be 
expected to do to meet the effluent requirements and. in spite of this. they are unable to 
achieve compliance. In our view the evidence BYG has put before the Board and ourselves is 
not adequate to make this determination. At a meeting between officials from BYG, DIAND 
and ourselves on 28 November 1997, BYG stated that they had achieved results which 
indicated they would solve their treatment problems by using a combination of peroxide and 
activated carbon following the fNCO S02 treatment. 

The pond level needs to be drawn down prior to freshet. The emergency amendment request is 
designed to ensure that a poorer quality effluent can be discharged without fear of prosecution. 
Within the context of the Water Licence and its enforcement the question is - Is this the only 
way to be assured that the pond level will be drawn down in a timely fashion? 

Canada 
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DIAND Water Resources is responsible for water licence enforcement. In this case, they are 
the appropriate party to judge what can be done from a water licence enforcement point of 
view to minimize the environmental impacts from this minesite. If DIAND's recommendation 
is that the Water Board grant temporary relief from the bioassay requirement, then there are 
some specific licence conditions which we wou ld recommend be attached to this licence for 
the duration of the Emergency Amendment. 

Our recommendations and the supporting rationale are attached for the Board's consideration. 

Respectfully, 

u~~ 
Vic Enns P. Eng. 
Head, Pollution Abatement 
EP - Yukon 

cc. G. Dickson - BYG Natural Resources 

Gail Faulkner 
Chief, Habitat and Enhancement Branch 
Yukon and Northwest BC 
DFO 

D. Sherstone - DIAND, Water Resources 
C. Noble - Little Salmon/Carrnacks First Nation 

QZ97-028 
EXHIBIT 5.5· 
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February 13, 1998 

CO:M:MENTS ON PROPOSED El\1ERGENCY AMEND:MENT QZ97-028 

SUB!\1ITTED BY: EP/DFO 

These recommendations are made in the context of the understanding that the Board is only 
considering a Temporary removal of the bioassay requirement in the discharge standards and no 
other relaxation of other effluent parameters. 

The following conditions are recommended: 

RECOMMENDATION 1: WATER QUALITY MONITORING 

That BYG increase the water quality monitoring frequency at V 4 (Victoria Ck below Dome Ck) 
to weekly for the duration of the emergency discharge and add WAD cyanide, cyanate and 
thiocyanate to the list of parameters normally included. LC50 bioassays should be carried out on 
Station E7 samples once every two weeks. 

RATIONALE 

The bioassay is a measure of the toxic constituents in the discharge. Some of these are also 
individually listed as regulated effluent parameters, others are not. The available data on the 
performance of the effluent treatment plant indicates that the likely cause of the toxicity has been 
variable. In some cases one or more of the following compounds could have caused the toxicity 
- copper, zinc, ammonia or cyanate. BYG now maintains that the treatment plant can 
consistently meet effluent standards for all the regulated compounds. This leaves ammonia and 
cyanate as known contributors to the toxicity. Cyanate is the direct product of the oxidation of 
cyanide in the Inco-S02 process. 

In this case BYG has maintained that most of the toxicity has been due to cyanate and ammonia. 
Most of the cyanate is expected to hydrolyze to ammonia in the creeks. Both ammonia and 
cyanate can be expected to persist in the creeks to a significant extent, particularly when the 
streams are ice covered. Recent observations indicate that there could be less than I: l dilution 
available in Victoria Creek below Dome Creek until the onset of freshet. In order to assess the 
extent of any potential impact on water quality in Victoria Creek more frequent monitoring is 
required, especially since the concentrations of these parameters in the treatment plant discharge 
could be quite variable. Thiocyanate is added since it can also be oxidized to cyanate. In the 
existing licence these parameters are monitored in Dome Creek but not Victoria Creek. 

The bioassay monitoring frequency is increased at Station E7 so we can gauge how good a job 
the licensee is doing to try and minimize the toxicity during the Emergency period. 

r. Zj}'J7--ct)~ 
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RECOMMENDATION 2: REPORTING 

Weekly monitoring reports should be submitted to the Board by the licensee. The weekly report 
should include the monitoring program results for surveillance undertaken that week. The 
report should also include the current tailings pond water level and the total volume of pond 
water treated that week. 

RATIONALE 

It is important for the licensee and the agencies to get timely information to gauge the progress 
of the emergency measures. 

RECOMMENDATION 3: MILL OPERATION 

The licensee should be prohibited from milling ore until: a) there is a minimum of 75,000 cubic 
metres of unused water storage capacity in the pond and the pond total cyanide level is below 25 
mg/I, or; b) until 26 May 1998, whichever comes first. 

RATIONALE 

a) 75 ,000 cubic metres of storage 

On January 9, 1998 the licensee submitted a draft Decommissioning and Reclamation Plan to the 
YTWB. Appendix E of this report is an updated water balance model. This model attempts to 
correct some of the errors which led to the original gross underestimation of uncontrolled water 
inflow to the tailings pond. The model specifically addresses the licensee's best estimates for 
pond levels during 1998. There are several very significant assumptions made in this model 
which the Board should take into account. The model is based largely on the experience of one 
year and on one set of measurements of diversion leakage. Therefore there is still a fair amount 
of uncertainty in the model. 

The model assumes that there will not be significant snow melt until May 1998. In that month 
the model predicts an inflow to the pond from run-off of 45,000 m3. The report also documents 
that 48% of the water flowing into the top of the Dome Creek diversion ( diverts Dome Ck 
around the tailings pond) leaks into the tailings pond. The model assumes that there will be 
zero leakage into the pond from the diversion until July 1998 due to frozen soils. The consultant 
acknowledges that this assumption has not been verified. It is quite possible that most of the 
leakage is taking place in the shallow soils . The shallow soils will not remain frozen until July. 
Substantial melting could take place as early as April and the meltwaters themselves will 
contribute to the thawing of the soils. If the model was adjusted to allow for Diversion leakage 
as early as May, the pond inflow that month would be 65,000 m3. The model also considers 
what would happen if 1998 was a 200 yr. wet year. In that case, and assuming the diversion 
leaks in May, the inflows would be 85 ,000 m3. In view of this, it is our recommendation that the 
licensee seek a buffer of 72,000 m3 of storage capacity rather than 50,000 m3. The licensee 
reports that it can treat at a rate of 36,000 m3 per month. The licensee has already been 
discharging since at least 27 January 1998. 

Z97-028 
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b) Pond cyanide below 25 mg/I. 
This is an existing licence obligation. The monthly water quality reports indicate that very little 
progress has been made in reducing the pond cyanide levels. They are still being reported in the 
80 to 90 mg/I cyanide range. These levels are of concern for two reasons. First, the 
instrumentation required to evaluate whether last summer's dam stabilization measures were 
effective has not been installed . If the dam failed, obviously 25 mg/I is better then 90 mg/I. 
cyanide. Secondly, the higher the pond cyanide level, the heavier the contaminant loading to the 
effluent treatment plant. A better quality pond would help ensure a better quality effluent. 

c) Prohibition on Milling 
This recommendation is not made lightly or with disregard to the potential financial peril of the 
mine operation. According to the licensee's own water balance, operating the mill at the 700 
TPD design capacity almost doubles the length of time required to draw down the pond level. 
The model states that 16,800 m3 of available water storage volume will be displaced by tailings 
each month. When the mill is operating, this much water must be treated and disposed of just to 
keep the pond level unchanged. At the proposed treatment rate of 36,000 m3 per month only 
19,000 m3 would actually contribute to a reduction in tailings pond water levels. Operating the 
mill is inconsistent with the objective of creating sufficient storage capacity in the pond as 
quickly as possible in order to prevent a spill of untreated tailings water. As well, while the mill 
is not operating,. the licensee could be re-circulating tailings pond water through the tailings 
cyanide destruction circuit to bring the pond cyanide levels down as quickly as possible. The 
monthly water quality reports do not demonstrate any effectiveness in lowering pond cyanide 
levels while the mill is operating. 

If milling is allowed, there could be a significant financial advantage to the licensee for the 
emergency period to last as long as possible - particularly if the licensee is not extremely 
confident they will be able to meet the original discharge criteria when the emergency period 
ends . There could be a significant financial incentive to make sure the targets are not quite met 
so the ' emergency' lasts as long as possible. Also, if milling is allowed, there is no evidence to 
suggest that the pond cyanide levels will be able to be reduced. If a non-milling period is used as 
an opportunity to bring those levels down then the licensee will be better able to keep them down 
when the mill does re-start. There is no practical technical barrier to using the idle cyanide 
destruction circuit to treat pond water other than the licensee's willingness to make the necessary 
changes to the piping. 

RECOMMENDATION 4: WATER TREATMENT PLANT OPERATION 

The licensee must operate the INCO-S02 system, the cyanate reactor and the carbon columns (as 
described in the Water Treatment Plant Interim Report dated 22 January 1998 and submitted to 
the YTWB) to the best of their ability to achieve the least toxic effluent reasonably attainable. 

0297-028 
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RATIONALE: 

There is a concern that once the bioassay requirement is suspended, there will be little incentive 
for the licensee to continue to utilize the additional water treatment equipment which was added 
to the INCO-S02 system as part of their attempt to achieve a non-toxic discharge. The intent of 
this clause is to try and ensure that the licensee continues to make best efforts to reduce the 
toxicity of the effluent. This clause is not ideal but it is better than nothing. 

0297-028 
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Renewable Resources 
BQX 2703, Whitehorse, Yvkon Y1A 2C6 

FebruCl1)' 12, 1998 

Ron Iohll!(Jn. Chair 
Yukon ferritory Wat.er Board 
Suite 106,416 Range Road 
Whitehorse, Yulcoc YlA 3Vl 

Re: Application QZ9'7-0'-R F.mergency Air.endment, B.Y.<J. Natural Resources ln\l. 

Dear 'Mr. Johnson, 

AtJ you buvt n:queated, we ha\'O rev!ewe<i the emergency amendment received from B. Y. G 
Natural RcBC1urccs !nc. for its water license. We .recognize there is a public intt:reat in ensuring 
th.at water quality objectives arc achleved and ihat th.41 Yukon Government does not have the 
responsibility for water Ulie, 

Consideration of a d.P.ci!iiion to byptHl9 the 1.C10 bbanay and allow i;. controlled, time-limited 
disch.arae within th~ confines of the water licenst to erisure tho.tan \U\oontrollcd d,ill(:b.arS"= of 
~mu.eat does not occur during $pring l"Un-off i11 diffi~lt. lt i3 a choice betwc!.m twu 
wu.c,mfortable options. 

Wjthin th.is context, our preterred option is to support all action by the YukOfl Water Board to 
prevent an uncontrolled ctisc.ha.rge of effluent duriJli spring ruIJ-offiftbe Board is sa1jdied that 
the balance of scientific evidence that suggests the prot.ectlon of fish in Victoria Creek can he 
assured and water :re.source officials at the Depatttnent of Indian A ff airs and Northern 
Development (DTAND) Rre in a~ment. 

However, we stlvngly reoormnen.d that DlAND ll.Dd the ,;ompwiy work closely ro~th<ir 011 a plim 
th.at would CMUre the company cau be .in fuU i.:ompl.hsru:c ufall term and conditiorui of the Water 
u~ uJ !.hat DIANO will enforce those terms and condition!. 

Yours •oc..-\ \\ 
~.~-· 

.Dub 
Mining Facilitator 
Department of F.,oonomic, Development 

/~=-
Joe B!lllantynG 
Diroct0r, F.nvironmenta.1 
l'tv\lOCt.iWJ 41l.d ,<\85e~mml 

Department of Renewable ResoW'Ces 

cc Ron Johnson, Chair, Yukon Territorial Water Hoard 
<..irabam Dick:8on, B.Y.G Natural Resources 

U297-028 
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LITTLE SAL1\10N / CARMACKS FIRST N.ATION· 

February 12, 1998 

;,,1i Ron J<...tu,son 
Chair 
Yukon T erri:orial Water Board 
Swte 106. 200 Range Road 

\)/h.itehorse, Yukon 

YlA- Wl 

Dear 1'.ir. Jolmson: 

Box 135, Cannacks, Yukon 
YOB-lCO 

Ph: (867) 863-5576 Fax: (867) 863-5710 

Re: BYG ;',latural Resources Em~ruencv Amandment to Water License OZ94-004 

- - - - ' -~I -. · • \ j 

• . · .. ·. i I '. \ I 

The !.,iltle Salmon / Cannacks First ~ation once again we !ind ourselves placed m the po>ition to .:hoose between t,vo evils. lt has been. and 
runair.s our position that BYG Narural Resources must mcer all the conditions ourlind within their original liceme. However, given poor 
planning and equcl.ly poor engmeering advise this position m.:ybe to dif:i.:ult to achieve at prese:1t. It is our understanding that 3YG is 
requesting the following: 

I ) . The ability tc use uddiuonal water from Vic10ri:1 Creek fo, the purpose of diluting treared efr1uent from tail1,g's. 3lld: 
2). l'J fo1cgu 111~ LC50 i.Jiua,;sa} Lesl until May 26 1998, am!; 
J). to move the LCSO test funher dovm stream :rom the e.lITcnt testing site. 

The proponents of the mme site h:.ve otrued that if they are rwt allowed to rnokc these <'hanges they ·,;nJJ continue 10 fail the LC50 tests. and 

therefore. be unable to discharge effluent from the tailing's pond. which is currently rising and may over t1ow in the near fu:ure 

If in deed this is Jie case. we have no other cho;ce buc to conditionally suppon the request or'BYG. Th;ise condiuons are as follows: 

1). BYG mu..<t be forced w conunit its resources to bringing the water treaunem fariliry up to a &andard that \\ill :neet all the 
onginal license requirements no larer thm March 31. 1998, and: 

:2 l. the LC50 testing. ,Jr equivalent tc,ting must oe continued 10 monitor the levels of dilution being acrieved, furthermJre. should 
the levels reach cntical risk for aquatic orgalli.sms the discharge of diluted effluent shall be s:opped and: 
3). immediare rernediai acuon shculd be undenaken by BYG to reduce :he amoum of spr,ng run off inro the tailing's p,J:1d, and: 
4 ). a full :eponing of ongcing effom tc reduce the occurrence of a overflew 8l the site should be pro,ided to Gcverrunents and the 
W.ller Board on a dally basis. and; 

5 ). that this amendment only be granted unt.L! :Vlarc;i. 31. 1998. arlcr which the terms and conlitions of the Jrigional license, should 
be applied. 

We fod:er request that 1f DYG is nvt prepared. or is umvilli,g t~ agree to theses .:uniiliom. that 'r.cy should have their wmer license 

revoked. We huve been wuiti.,g for nearly 6 monL'is for the trea:m.em fucility to be p.it in place :ind working to the mmdards out.limo wiuur, 
the li,:ense. Surely. BYG must be made aware lhat this will not be tolerated any longer. 

Sincerely 

ORJGIJ\AL SIGNED BY: 

Ed Schllitz 

Executive .'.)i.rector 

Cluef & Council LSCFN 

BYG Natural Resources 

11297-028 
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il+I Indian and Northern 
Affairs Canada 

Water Resources Division 
#310 - 300 Main Street 
Whitehorse, Yukon 
YlA 2B5 

February 04, 1998 

Affaires indiennes 
et du Nord Canada 

Mr. Ron W. Johnson, Chair 
Yukon Territory Water Board 
Suite 106, 419 Range Road 
WHITEHORSE YT YlA 3Vl 

Dear Mr. Johnson: 

' .. -\ :_ - ~ ·.~\; ~.·: 
- - . 

'!?epk;;.ces fu..ieci co p LI 
Se()+ F"eb <-f lt:t'if 3 :-z,:.,r-"""' . 

Your file .'oue reference 

Our 11/e ,VotrE reference 

Mt. Nansen - BYG 

RE: EMERGENCY AMENDMENT APPLICATION QZ97-028: BYG NATURAL 
RESOURCES MT. NANSEN MINE 

DIAND Water Resources Division has reviewed BYG's emergency amendment application 
QZ97-028. This application seeks to modify existing water licence QZ96-004 to permit 
discharge of effluent which does not meet limits set out in the existing water licence. BYG is 
requesting an emergency amendment because the tailings pond is at, or over, the maximum 
storage level and cannot provide storage for the spring snow melt run-off. 

DIAND Water Resources has concluded that this emergency application does not require 
screening under the Canadian Environmental Assessment Act (CEAA). 

Section 7(1)(c) of the CEAA states: 

" ..... an environmental assessment of a project is not required where the project is to be 
carried out in response to an emergency and carrying out the project forthwith is in the 
interest of preventing damage to property or the environment ..... " 

The request for exemption from the fish toxicity portion of Application QZ97-028 and the need 
to immediately reduce pond levels does, in Water Resources view, constitute an emergency. 
Without allowing the discharge of effluent which meets all licence standards except that for fish 

0297-028 
E XH I BI T 9. / 
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toxicity (the LC50), there will be uncontrolled spillage of untreated effluent from the tailings pond 
over the next few months. Such untreated overflow may continue for several months and cause 
significant environmental damage. The discharge of treated effluent, which may fail to meet the 
fish toxicity standards, is likely to cause much less significant environmental damage. 

The additional BYG request to move the sampling point for the LC50 to a point immediately 
upstream of the point at which Dome Creek enters Victoria Creek does not, in Water Resources 
view constitute an emergency, nor is it a necessary corollary to the emergency discharge cf 
tailings pond effluent. The exemption from a CEAA screening therefore applies only to the 
request for emergency discharge of tailings pond effluent. Water Resources strongly urges the 
Water Board to deal with the request for relocated LC50 sampling location through normal Yukon 
Waters Act application and CEAA screening processes. 

If wish to discuss the matter further, or require additional clarification, please contact me at your 
convenience. 

cc: 

Yours sincerely, 

q.~ 

David A. Sherstone 
Regional Manager, Water Resources 

Graham Dickson, BYG Natural Resources, Carmacks 
Vic Enns, DOE, Environmental Protection, Whitehorse 
Gail Faulkner, DFO, Habitat Protection, Whitehorse 

OZ97-028 
EXHIBIT °l~J 
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YUKON TERRITORY WATER BOARD 
AMENDMENT OF LICENCE 

LICENSEE: B.Y.G. Natural Resources Inc. LICENCE NUMBER: QZ94-004 

AMEND1\1ENT NUMBER: Three Application Number: QZ97-028 

Pursuant to the Yukon Waters Act, Water Use Licence QZ94-004, as amended by amendments 
number one and number two, is hereby further amended as follows: 

Part J is hereby appended, as follows: 

PART J - TEMPORARY RELIEF FROM FISH TOXICITY ST AND ARD 

49. Notwithstanding the requirements of Part E of this licence, and subject to the terms and 
conditions of this part of this licence, the Licensee is hereby granted a temporary 
exemption from the requirement to ensure that any effluent that is discharged must meet 
the non-toxicity requirements defined by the 96 hour LC50 bioassay, using rainbow trout 
(pH non-adjusted). 

50. 

51. 

52. 

The temporary exemption from the requirement to meet the non-toxicity requirements of 
the 96 hour LC50 bioassay shall be for a continuous period of no more than sixty (60) 
days, commencing on a date in 1998 that shall be determined by the Licensee. For 
purposes of this section of this licence, this shall be referred to as the "exemption period". 

The Licensee shall notify the board, in writing, of the first and last day of the exemption 
period and this notice ("the original notice") shall be provided within ten days of the 
commencement of the exemption period. The Licensee shall notify the board immediately 
if the last day of the exemption period occurs sooner than originally anticipated. In no case 
shall the last day of the exemption period be later than the date that is indicated in the 
original notice. 

The Licensee shall make every reasonable effort to limit the exemption period to a period 
ofless than sixty (60) days. 

Page I of 3 
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1998 Effluent Oualitv Analvsis Report 

53. No later than June 30, 1998, the Licensee shall submit a" 1998 Effluent Quality Analysis" 
Report to the Board. The report shall be prepared by an independent qualified party and 
shall be certified by an engineer who is certified to practice in the Yukon. 

54. The report shall be sufficiently detailed so as to provide assurance of compliance with all 
of the effluent quality standards enumerated in Part E of this licence, for the duration of 
this licence and shall include, at a minimum: 

i) A detailed analysis of the conditions, actions, factors and circumstances that 
culminated in the emergency application for relief from the LC50 fish toxicity standard: 
and 

ii) Details of actions that have been be taken and recommendations for actions that can be 
taken, to ensure that all effluent standards in the licence will be met for the duration of 
the licence and to minimize inflows to the tailings pond, and 

iii) Clear statements of the actions that will be taken, including schedules for completion, 
and detailed explanations for any actions that are recomrnended but will not be 
implemented. 

Monitoring and Analvses During Exemption Period 

55. For the duration of the exemption period, and in addition to any other requirements of this 
licence, the Licensee shall comply with the following requirements for monitoring, analysis 
and reporting: 

i) Site Y4 (Victoria Creek downstream of Dome Creek) shall be monitored weekly for 
all parameters identified in Appendix l of the licence and also for WAD cyanide, 
cyanate and thiocyanate, as well as for all other parameters that are required by this 
licence. 

ii) LC50 bioassays shall be conducted on samples from Station E7 (Polishing Pond 
discharge to Dome Creek) every second week 

iii) The results of all monitoring and analysis required by the licence shall be submitted to 
the Board no later than seven days after the analyses is completed. Reports shall be 
submitted in printed form, accompanied by five paper copies and two computer 
diskette copies. 

Page 2 of 3 
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56. For the duration of the exemption period, the Licensee shall provide weekly reports of the 
volume of pond water that has been treated and the tailings pond water level. 

Dated this 16 day 

ofFebruary, 1998 

Witness 

rA..­
Dated thisqLl day of 

~ , 199 9 

~I~ 
Witness 

YUKON TERRITORY WATER BOARD 

Chairperson 

nisterof Indian and Northern 
Affairs Canada 

Page 3 of 3 
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REASONS FOR DECISION - APPLICATION QZ97-028 
AMENDMENT #3 TO WATER USE LICENCE QZ94-004 

EMERGENCY AMEND:MENT, B.Y.G NATURAL RESOURCES INC. 

The Yukon Territory Water Board ("the Board") has concluded deliberations pertaining to 
application QZ97-028, an application to amend water use licence QZ94-004. Water use licence 
QZ94-004 is a type A licence for quartz mining undertaking that was issued to B.Y.G. Natural 
Resources Inc. ("the Licensee") in 1996. 

On February 3, 1998, the Licensee made application for: 

• 

Temporary relief from the requirement that all effluent had to pass an LC50 test. 

Relocation of the compliance point for the LC50 test from the point where the tailings 
impoundment discharges to Dome Creek to a point that would be approximately two 
kilometers downstream. 

Disposition of the application as an emergency. 

The Licensee argued that: 

The tailings impoundment has approximately 10,000 ml of available space. 

Spring runoff is expected to result in an input of approximately 50,000 ml of water into the 
tailings pond, and the tailings pond cannot accommodate that quantity of water. 

Effluent from the tailings impoundment can likely pass an LC50 test only if the rate of 
discharge is kept at or below 500 ml per day. 

A discharge rate of 1,200 m3 per day will be necessary to dispose of the water in the tailings 
pond so as to avoid an uncontrolled discharge of inadequately treated effiuem. 

If effluent is discharged at a rate of at a rate of 1,200 ml per day, then effluent from the 
tailings impoundment cannot pass the LC50 test, but would meet all of the other effluent 
quality standards. 

Page 1 of 4 
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Emernencv 

The Yukon Waters Act ("the Act") provides that the Board may dispense with the public notice 
provisions when there is an emergency. Although 'emergency' is not defined in the Act, the Board 
has adopted a position that public participation is an important component of it's decision process 
and that dispensation for emergency purposes should be invoked only where there is some sudden 
condition calling for immediate action. 

It could be argued that, in this case, the Licensee was aware of problems with the treatment 
system and should have been aware of the likely additional loadings during spring runoff, and 
therefore there is no "sudden act". However, the facts are that spring runoff will likely occur on or 
before the beginning of April, that there will be additional loadings in the tailings pond because of 
spring runoff, and there is not sufficient time between now and then to convene a public hearing, 
reach decisions, and forward those decisions to the Minister for approval. 

The Board agreed that the application must be dealt with expeditiously because there is an 
imminent and legitimate potential for environmental damage due to the current level within the 
tailings impoundment and the expected additional loadings at spring runoff and because spring 
runoff is likely to occur within the next two months. 

In this situation, the requirements for public notice and public hearing in the Act would have 
meant that a decision could not likely be reached in time to avoid potential environmental 
damage. Therefore, the application, insofar as it relates only to the request to temporarily remove 
the LC50 requirement, has been considered as an emergency. 

The application to relocate the point of compliance for the LC50 test is not an emergency and has 
not been addressed. If the Licensee chooses to pursue th.is amendment. then a new application for 
amendment should be submitted and it will be disposed of in the normal procedure for 
amendments. 

Canadian Environmental Assessment Act ("CEAA") 

The Board agrees with the position put forward by Indian and Northern Affairs Canada 
("DIAND") that th.is amendment, as it pertains to the request to temporarily remove the 
requirement to pass an LC~0 test, is an emergency and an environmental assessment is not 
required. 

Consultation 

Although the emergency nature of this application prevented the usual process for public review, 
the Board did solicit input from Government and from known interested parties. 

Page 2 of 4 



r 

[ 

[ 

r 

l 
[ 

The following parties were invited to submit written recommendations: 

Little Salmon Carmacks First Nation 
Indian and Northern Affairs Canada 
Environment Canada 
Fisheries and Oceans 
Government of Yukon 
Village of Carmacks 
Yukon Conservation Society 

Except for the Village of Carmacks, all of the parties sent written submissions. The Board 
appreciates the timely responses that were received and careful consideration was given to each of 
the recommendations. 

Consideration 

In reaching decisions pertaining to this application, the Board considered the requirements of the 
Act and CEA.A, the application itself, the written submissions of interested parties, water use 
licence QZ94-004 as amended by amendments one and two, and certain information from water 
use register QZ94-004 (proposed effluent standards from exhibit I, recommendations for effluent 
standards in exhibit V d, and information regarding the location of the project in relation to Dome 
Creek, Victoria Creek and the Nisling River). 

The Board considered the Yukon Placer Authorization ("YP A") stream classifications of Dome 
Creek and Victoria Creek as Type IV streams which are defined, in the YP A, as "streams and/or 
stream reaches considered to be inaccessible to fish because of physical barriers, velocity baniers, 
or unsuitable channel morphology, or which have unproductive habitats." 

This was an emergency application. Parties did not have an opportunity to ask questions, clarify 
issues or offer responses. Therefore, the Board did not consider issues or recommendations that 
were not directly related to the application at hand. In March, the Board will be holding a public 
hearing to examine the current and potential effectiveness of environmental protection measures at 
this mine site and parties may choose to raise these other issues and recommendations at that time. 

Decision 

After giving thorough consideration to all of the infonnation, it is the decision of the Board to 
approve the emergency amendment, as detailed in amendment number three to licence QZ94-004. 
The amendment permits a sixty day exemption from compliance with the LC50 requirement. The 
Licensee may choose the start date of the exemption period and the sixty days must be 
consecutive. 
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The amendment includes several conditions for monitoring and reporting that were recommended 
by Environment Canada and Fisheries and Oceans Canada ("EP/DFO"), as well as a requirement 
to submit a comprehensive report that must include sufficient detail and commitments to provide 
assurance of future compliance with all of the effluent quality standards of the licence. 

The amendment does not include a restriction against milling. However, in making any decision 
regarding operation of the mill, the Licensee must give priority to ensuring compliance with 
licence conditions, particularly since the sixty day window for reducing the pond level does not 
provide for any real period of grace. In addition, the Licensee has made the following commitment 
to the Board: 

"BYG will not operate the milling facility unless we have the capacity to provide water to 
the mill in excess of that required for the water treatment plant". 

The Board expects that this commitment will be met. 

The amendment does not include any relief from the requirement to meet a cyanide standard in the 
pond, and it does not include any relief from any effluent quality standards other than the LC50. 

Conclusion 

Information provided in the interventions suggests that this emergency application could have 
been avoided. There are several indications that this Licensee has not managed the site in an 
environmentally responsible manner. 

However, the Board's role, in this circumstance, is not to detennine fault. The Board's priority 
must be protection of the environment. 

In the end, the environmental impacts of discharging effluent that may fail an LC50 test had to be 
compared to the environmental impacts of an uncontrolled discharge of tailings water that would 
not only fail the LC50 test, but would also contain high concentrations of cyanide, arsenic and 
other heavy metals. 

Therefore, to avoid a situation that would likely have a severe environmental impact, the Board 
has approved amendment number three to water use licence QZ94-004 and has asked the Minister 
oflndian and Northern Affairs to expeditiously approve this amendment. 

() a r> ;~lL)-~~ 
Ron Johnson, dhairperson February 17, 1998 
YUKON TERRITORY WATER BOARD 
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QZ97-024, B.Y.G. NATURAL RESOURCES INC. 
EXHIBIT LIST- AS OF AUGUST 15, 1997 

1. APPLICATION 

1.1 Schedule IV & Cover Letter 
1.2 Letter, EBA Engineering Cons1:1ltahts to BYG, 18.07.97, 

Re: Geotechnical Review ofE~sting Tailings Disposal Facilities 
1.3 Concept Sketch - Tailings~Facility seepage control toe berm, EBA, 30.07.97 
1.4 Diagram of Polishing Pond, YuRotf.:Engineering Services, 03.'07.97 

2. PUBLIC NOTICES 

3. CORRESPONDENCE - BOARD TO APPLICANT 

3. 1 Letter to Little Salmon Carrnacks First Nation, August 6, 1997 

4. CORRESPONDENCE - APPLICANT TO BOARD 

5. INTERVENTIONS 

5.1 Indian & Northern Affairs Canada, 07.08.97 
5.2 Little Salmon/Carmacks First Nation, 08.08.97 

6. CORRESPONDENCE - BOARD TO INTERVENORS 
- BOARD TO ALL PARTIES 

7. CURRENT/PREVIOUS WATER USE LICENCE(S) 

7 .1 Licence QZ94'-004 · 
7.2 Amendment #1 to Licence QZ94-004 

8. EXHIBITS ENTERED AT PUBLIC HEARING 

9. ENVIRONMENTAL ASSESSMENT (CEAA) 

er~/ Letter from Indian & Northern Affairs Canada, 7/8/97 

10. DECISION 

Amendment'# 2 & ·Reasons foi' Decision 

11. TRANS€R1PT OF PUBLIC REARING 
12. OTHER 
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~B.Y.G. 
NATURAL RESOURCES INC. 

July 30, 1997 

Yukon Territory Water Board 
Suite 106, 200 Range Road 
Whitehorse, Yukon 
YlA 3Vl 

Re: Request for Emergency Amendment - Water Licence OZ94-004 

B.Y.G. Natural Resources Inc. hereby requests an emergency amendment to water licence QZ94-
004 for the Mount Nansen mine to cover the following items: 

1) Implementation of seepage control measures for the tailings facility dam and 
2) Start up of water treatment plant to reduce water levels in impoundment facility. 

Our engineering consultants have advised us that these measures should be implemented 
immediately in order to maintain the structural integrity of the tailings impoundment facility. 

In support of the above request, please find enclosed ten copies of engineering drawings and 
design brief for the construction of a toe berm at the base of Dam No. 1. Engineering drawings 
and design data for the water treatment plant and associated storage pond have been submitted 
previously under separate cover. 

The following provides a brief chronology of events leading up to this request for a licence 
amendment. 

Summer - fall 1996 

October 1996 

Spring 1997 

May 1997 

Construction of tailings impoundment facility 

Commissioning of tailings facility 

B.Y.G. staff and Water Resources Division inspectors note 
problems with tailings facility including seepage from dam and 
erosion and thaw degradation of ditches and spillway. Water 
testing indicates both dam no. l and dam no. 2 leaking. 
Measures implemented to pump seepage water back into tailings 
pond. 

Klahn-Crippen, the original designers of the facility undertake 
an inspection of tailings facility. June 7, 1997 report does not 
address problems noted above. In particular, report does not 
indicate that seepage from dam is a concern and that the source 
is most likely other sources than impounded water. 

110 Industrial Road, Whitehorse, Yukon YlA 2T9 tel: (403) 668 8060 fax: (403) 668 2300 
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~B.Y.G. 
NATURAL RESOURCES INC. 

June 1997 

June 14, 1997 

June 25, 1997 

June 29, 1997 

July 4, 1997 

July 18, 1997 

July 21, 1997 

July 22, 1997 

B.Y.G. Natural Resources retains Vista Engineering and E.B.A 
Engineering to review situation and provide second opinion on 
performance of tailings facility. 

Vista Engineering report outlines a number of deficiencies with 
facility linked with original design and construction of facility. 
In particular, report identifies that seepage at dams could be 
significant and recommends immediate geotechnical evaluation 
of dam structures. 

Meeting held with DIAND Water Resources Senior staff to 
review situation and determine if engineering consultants other 
than Klohn-Crippen could be used under terms of existing water 
licence. Water Resources confirmed that qualified northern 
firms could be used to provide additional engineering support to 
B.Y.G. 

Letter sent to Klohn-Crippen consultants summarizing potential 
deficiencies in tailings structure and requesting immediate plan 
of action for dealing with same. 

Due to urgency of situation, E.B.A. Engineering Consultants 
retained to undertake geotechnical evaluation of dam structure. 

Letter received from Klohn-Crippen which does not address the 
concerns noted by Water Resources inspectors, engineering 
consultants or B.Y.G. techncial staff. 

Draft geotechnical evaluation of tailings facility submitted by 
E.B.A. ( copy enclosed) identifies that there is sufficent evidence 
of structural instability at Dam No. 1 to undertake immediate 
remedial works to stabilize toe of dam against potential piping 
failure. Report recommends immediate design and construction 
of toe berm for Dam 1. 

Routine site visit by EBA for other work. Engineer also inspects 
dam 1 and finds evidence of sand boils and liquefaction at 
downstream toe of structure. Recommends emergency repairs 
be undertaken immediately and temporary toe berm be placed. 
Water Resources Division notified of same. 

EBA Engineering, Vista Engineering and Water Resources on 
site. Details of emergency toe berm developed and manpower 
and equipment mobilized to implement same. 

--......... _ 
' . · .. · 

! 

: -----· -- ·------· -... -- ---­- -------
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~B.Y.G. 
NATURAL RESOURCES INC. 

July 25, 1997 

July 28, 1997 

July 30, 1997 

Draft engineering drawings of proposed toe berm submitted to 
Water Resources Division for review. 

Comments received from Water Resources Division. 

Final engineering drawings of improvements completed and 
emergency amendment submitted to Yukon Territory Water 
Board. 

Work completed to date on the toe berm has included base preparation, placement of geotextile 
and placement of Johnsons placer gravel as a drainage layer. If the request for emergency 
amendment is approved, placement of rock fill can commence as early as August 1. It must be 
noted that our engineering consultants have advised us that placement of the rock fill cannot be 
delayed or serious structural degradation of the dam may occur. 

Other measures, which have been implemented, are continual beaching of tailings on the 
upstream face of the dam to reduce the rate of seepage and continual monitoring of the structure. 

In addition to the placement of the toe berm, our engineering consultants have recommended that 
all reasonable measures be implemented to begin to draw down the water level in the tailings 
pond. Decreasing the hydrostatic pressure on the dam is considered an essential measure in 
stabilization of the structure. For this reason, we are also including a request to be able to 
operate our water treatment plant as part of the emergency amendment. 

Once the emergency works have been completed, it is intended that an in-depth evaluation of 
tailings handling be completed for the Mount Nansen site. The purpose of this evaluation will be 
to develop a long-term plan for the environmentally sound storage of tailings. It is expected that 
part of the evaluation will be a review of the existing facility to determine the cause of the 
current problems. A copy of the terms of reference will be submitted to the Board for review and 
comment as soon as it is available. 

If you should have any questions or require additional information on the above, please contact 
the undersigned directly at 863-5913 (mine site) or 667-4758 (Whitehorse). 

Yours truly, 

B.Y.G. Natural Resources Inc. 

Logan Hind 
Mine Superintendent 

--· -.. ' . . -- ~ 

---- --- - -
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Eddie Skookum, Chief 
Little Salmon/Carmacks First Nation 
P.O. Box 135 
Carmacks, YT YOB lCO 
fax: 863-5710 

RE: APP LI CATION FOR EMERGENCY AMENDMENT WATER USE LICENCE 
QZ94-004, BYG NATURAL RESOURCE CORPORATION 

The Yukon Territory Water Board has received an application for an emergency amendment from 
BYG Natural Resource Corporation. The application number is QZ97-024. 

The Purpose of the application is to notify the board that a toe berm is being constructed and to 
begin operating a water treatment system. This water treatment system, originally planned for 
later in mine life, will allow immediate release of excess waste water, within the effluent limits 
already specified in the licence. 

The Board has agreed that this is an emergency and that the requirement for a public hearing 
should be waived. In addition, Indian and Northern Affairs Canada have confirmed that a CEAA 
screening is not required. 

Before making a decision on the application, the Board has determined that DIAND, DFO/EP and 
Little Salmon/Carmacks First Nation should be given an opportunity to make recommendations. 

Unfortunately, there is only a very short window available. Please submit your recommendations 
to the Yukon Territory Water Board by noon on Thursday, August 7, 1997 (fax number 403-668-
3628), or contact me at 667-3984 

I have attached a copy of the application. 

C~vrwen 
jm .Judi Doering, Manager 

Water Board Secretariat 

cc register qz97-024, section 2 

Suite 106, 200 Range Road, Whitehorse, Yukon YlA 3Vl Ph: -!03-667-3980 Fax: -!03-668-3628 
200 Chemin Range, bureau 106, Whitehorse (Yukon) YlA 3Vl Tel: 403-667-3980 Fax: -!03-668-3628 
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l+I Indian and Northern 
Affairs Canada 

Water Resources Division 
Northern Affairs Program 
345-300 Main St, 
Whitehorse, Yukon 
Y1A2B5 

August 7, 1997 

Mr. Ron Johnson 

Affaires indiennes 
et du Nord Canada 

Chairperson, Yukon Territory Water Board 
Suite 106, 200 Range Road 
Whitehorse, Yukon 
YlA 3Vl 

Dear Mr. Johnson: 

Your Me 'lot.te re.'erence 

Our Me NOlre !eference 

BYG, Mt. Nansen 

Re: Application QZ97-024, BYG Natural Resources, Emergency Amendment 

Water Resources has reviewed BYG's emergency amendment application. The cover letter, 
dated July 30, accompanying the application requests authorization to: 

1) implement seepage control measures for the tailings impoundment dam, and, 
2) start up a water treatment system and discharge treated water from the tailings 

impoundment. 

It is our understanding that BYG subsequently clarified its emergency amendment request by 
specifically asking for amendment of Clause 27 of its licence (QZ94-004). 

Water Resources agrees that the current situation at the Mt. Nansen Mine constitutes an 
emergency as provided for in Section 21 (3)( c) of the Yukon Waters Act. The dam requires 
immediate remediation to diminish the potential for failure by piping. In addition, the tailings 
water level in the tailings impoundment is approaching the spillway invert and release of tailings 
supernatant is imminent. 

Seepage Control Measures - Toe Berm 

B YG has complied with the advice of its consulting engineers and has begun construction of a toe 
berm on the tailings storage dam. Water Resources and our geotechnical consultant (Geo­
engineering) have reviewed the designs provided by BYG and have discussed concerns with both 
EBA Engineering and BYG. In response, BYG has revised the design to include extension of the 
"non-woven geotextile" an additional 8 - 10 metres from the "anchor trench" to the furthest 
extent of the rock fill. 

In addition to the specific amendment requested by BYG, Water Resources believes that Clause 
17 of licence QZ94-004 must be revised to authorize construction of the toe berm. The design 

<l 
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report referenced in Clause 17 specifically precludes construction of a toe berm, although a berm 
had been proposed in earlier versions of the design. 

The design engineers contended that, with a three year mine life, a toe berm would not be 
required. The engineers did, however, acknowledge the potential need for a toe berm if mine life 
were extended. No detailed designs were provided. The engineers proposed that the need for the 
berm could be evaluated on the basis of a performance monitoring program. Although the 
foundation monitoring program has not yet provided adequate data to confidently evaluate 
performance, the dam is not performing as planned and clearly requires immediate remediation. 

In authorizing construction of the toe berm proposed by BYG, Water Resources recommends that 
the Board consider requirements for an overall evaluation of the tailings impoundment facility. 
Within the first season of operation, the dam has required remediation, the diversion ditch has 
failed, the emergency spillway has failed and the water balance has proven to be very inaccurate. 
Water Resources recommends that BYG be required to carry out a complete re-evaluation of the 
tailings facility and submit a revised tailings/water management plan, including detailed designs for 
any new or upgraded facilities. This evaluation must consider the long-term physical and chemical 
stability of the facilities. The revised plan submitted by BYG should receive detailed review 
followed by approval under the Yukon Waters Act. In a memo to Water Resources, dated August 
1, 1997 (attached), BYG has proposed to carry out a similar program. 

Any further evaluation must also consider the results of the Tailings Arsenic Stability Program 
required in Licence QZ94-003 and clarified in Amendment One (QZ96-004). This evaluation 
program was to be completed no later than July 25, 1997. No results have been submitted to 
date. 

Water Resources recommends that the Board incorporate the following condition into BYG's 
amended licence: 

• The licensee shall construct, forthwith, a toe berm on the tailings impoundment dam to 
minimize the potential for piping of dam materials. The toe berm shall be constructed in 
accordance with the "Tailings Facility Seepage Control Toe Berm" drawing submitted as 
part of Application QZ97-024, except that the non-woven geotextile shall be extended 
from the anchor trench to the furthest extent of the rock fill. 

• The licensee shall, by October 30, 1997 submit a "Revised Tailings/Water Management 
Plan" incorporating the results of a detailed evaluation of long-term and short-term 
physical and chemical stability of the tailings impoundment facility. The licensee may only 
carry out the recommendations of the above report based upon approval by the Yukon 
Territory Water Board. 

Water Treatment 

Water Resources acknowledges that BYG must immediately begin treating mine water for 
discharge. The current licence requires submission of designs for review at least six months in 
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advance of any discharge. Almost since operations began, BYG has been aware of the inaccuracy 
of its water balance and has been predicting early discharge. Despite repeated inquiries by Water 
Resources, BYG failed to submit a water treatment system design to the Board until July 18, 
1997. 

Water Resources recommends that the Board amend the licence to incorporate BYG's request to 
initiate release of treated water. The treatment system design, including polishing ponds may 
require additional review although some concerns about the polishing pond have already been 
discussed with BYG. These concerns relate to the foundation conditions under the north berm. 
This berm will require additional support in the form of a flatter rock berm. 

The new water treatment system has not yet been tested and its likely performance is unknown. 
The discharge of treated solution should not be authorized until BYG has proven, during a testing 
program, that the system will work. This testing program would also serve to lower the pond 
cyanide levels which have remained above those required by Amendment One ofBYG's licence. 
The testing program should include evaluation ofbioassay results. 

During initial discharge from the treatment system, Water Resources recommends frequent testing 
to evaluate the system performance. Once discharge to the environment begins, daily monitoring 
should be required at the "Polishing Pond Discharge to Dome Creek" for all parameters except 
the Bioassay. The Bioassay should be required twice weekly. These increased frequencies should 
be continued for one month following initial discharge. 

Water Resources recommends that, in addition to the specific amendment request provided by 
BYG, the Board incorporate the following licence conditions pertaining to 
construction/testing/operation of the water treatment system: 

• 

• 

Before initiating discharge of treated solution to Dome Creek, the Licensee shall, through 
a testing program, confirm the effectiveness of the water treatment system in meeting all 
effiuent discharge requirements, including the 96-hour LCSO test. The licensee shall verify 
the effectiveness of the system in a detailed testing report submitted to the Yukon 
Territory Water Board. 

Upon initiating discharge from the polishing pond to Dome Creek, the Licensee shall 
immediately implement daily monitoring at the Polishing Pond Discharge to Dome Creek, 
for all parameters outlined in the monitoring schedule, except the 96-hour LCSO. The 96-
hour LC50 shall be carried out twice weekly. The licensee shall continue the above 
monitoring frequencies for a period not less than one month. 
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Thank you for the opportunity to review this emergency application and thank you for considering 
our recommendations. If you have any questions, please call Bill Slater at 667-3147. 

Sincerely, · 

/J--· 
David A Sherstone 
Regional Manager, Water Resources 

att. 

c. BYG Natural Resources 
V. Enns, Environment Canada 
G. Faulkner, DFO 
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NATURAL RESOURCES INC. 

August l. 1997 

Indian and Northc:ai Affail'!'i 
W at:::r Resources Di vision 
345 -300 Main 8(11:et 
Whitehorse, YT 
YlA2B5 

Attention: 

Re: :UJulate 

Plsare du tribute to ll'lspectors and engineering staff in~olved with Mt_ 
Nan.:. ·en mint!. tailings facility 

The following provides an update on the progress of work on the tailings impoundment 
facility. 

• EBA's gcotechnical engineer oo site supervising llW:U e.tages of toe berm 
oonstructi en. Advises that situation is relatively stable and no further signs of 
degradatfon of stnlCtlll'C. · 

• Holding 11ond for Vi3.t2r 1reaunec.t plant completed and currently being tested by 
filling wrh potable:: water - good performance thus far 

• Dni.WillgE for ~sed toe beon .tevised to ini.:oq,crate .;o.w.Dlent5 received by 

Water ~ SCJ'\ln,C.S Division 
• Drawi..ng! and engineering brief submitted to YT Water Board in support of 
r~ for emergea.c;y amendment tl'.I 1mdP.rt::1ke work on Thmsday July 31. 
1997. Authoriution to begin operating water treatm.ent plant included in 
request ri1 order to draw down water level in Lailin~ pond to help with 
stabilization measures 

• Toe of dun prepped, geotextile j)}ac~d and Johnson's Placer drainage layer 
plaC!Cd 

• Con.structicn of toe drain and north embll.nkment buttress continuing today 
under EE~'s S'llpCl'ViSlon 

• Placeme11t of tailings be~h c.ompleted in area of north abutment. After beac.h 
extended for approx. 20 more meters, discharge '-"ill be moved to south 

I 
abutmerr: next waak 

~ • Haul roa:i to move heavy riprap um.our for toe berm constructed. from Brown 
)J ~ McDa.de pit to dam site 

/ ~" \ •\ Drilling ;,roceeding tDday in BM pit in granular diorite formation. This rock is 
' ~ :..: );

1 

expected. to produce hard, well draining riprap for use for ccnsuuction of the toe 
\., ·~ ? l \ berm nnd othaT work such 9.1: spillway Temediation. The chill and blast :orograrn 

.f )f ~ \.~ 
~ ~ 
\ ~ 

110 Indwitrlal. Ru.i.J, ' ;J/bitehoxw, Yukon Yl A 2T9 tal: ( AQ3} 668 i060 fux: (401) 66& 2300 

T r. n~ 

S- I 
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~l3.Y.G. 
NATURAL RESOURCES INC. 

is being coD1plcted under the supervision of our senior geologist in order to 
ensure 1hat hard, non-friable riprap is produced and to ensure that the rock is 
stable and n:>n•acid prociudne (:p1e;t~e note fu::tt the ARD study for the BM pit 
has been co1npleted and will be submitted under sepaiate cover) 

• E~pi::vt 1u b,, pla~ing £i.ua.l riprap la.yt:r by Sunday, c-;impklion oftoe berm by 
Tuesday 

• Last sectiom of SUff!ly line fo:r water treatment plant being completed today 
• Watertreatnent plant will be operational "Within two to three d::iys if W::iter 

Board apprc val received 
• D.i v~rsion d i.ti-h cli;;an:d u{ !iWld buildup and two addition.al culverts installed at 

,rossing in unti-icing configuration 
• Survey of 511illway complete, remediation drawings expected to be compltm!d 

next weelc. 

• Have stHrtecl overall technical review of tailings fadlity in order to develop 
short and lo:1g term plans for facility. Plan to be submitted for .review to Water 
Resources vihen completed by engineering consultants 

Please be ad.rued tha1. Fred Green. our environmental coarrlinator has rc~igncd hii­
positio:n. As well M.r. Tony Lipiac, P .Eng. has been hired a! part of the senior 
management team. Bw duti.c:1 will iuolu~ the ove1·sjgL.t of ~1 C.l!VUVlllliCllUll wuik at UU!. 

properties as w-ell as th.e operations at all milling facilities. He will be assisted in 
compl~g env.ironrn,mts.l woik 11.S required by our· staff. As well, Vista Engineering will 
be retained as required to assist with environmental engineerine and repnrrine ta .. ~bl. 

We have: ~gun thi.: p.1oc::ss of rci;;ruiting and hope to have tl1~ c:uviruillllc;.utal 1,;uurdiuators 
position filled in the I .ear future. 

If you should have an:v-questions or require additional. information on the above, please 
contact the undersign,id directly at 863-5913 (.miil.e site) or 667-4758 (Whitehorse:). 

Yours truly, 

B.Y.G. Natural Resoi:.rces fuc. 

Logan Hind 
Mine Superintendent 

s- / 
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TEL: 403 - 863-5576 
~ .. 403 - 863 - _,e;710 

August 7.1997. 

Yukon Territory Wn-r.c=i.-r l=loard. 
Suite 106, 200 Range Road, 
WhitAhnr~e. Yukon 
YlA 3Vl 

Attention: Judi Doering, Manager 

Dear Ms. Doering, 

--- ·----

RE; Af:>.PLICATION FOR Et-1ERGRNCY AMENDMENT WATER USE LICENSE 
QZ94-004, BYG NATURAL RESOURCES CORPORATION 

We do not :,upport appl ic:o.tion .ru,. Li1_;~11~~ Ailttindinent. 

We req;J.ire full disclu:;;;u.t~ uf information on the nature 01 the 
envirorunental problems being encountered at the site. 

BYG Natu4al Resources Inc., has neglected to collllil.unicate 
environmental issues and/or have ignored environmental problems. 
Some of the problems we are aware of are: Fuel Spill on site due to 
vanaa11sm ..... hoses on tuel storage tanks cut and a large amount of 
fuel spilled ... our members who work at the site state that no 
remediation occurred. Fuel spill on Mount Nansen Road at 25.9KM 
from Carmacks .. area covers an area of approx. 100 feet by 250-300 
teet -- tuel has migrated under the muskeg, plants and trees in 
area are dying ... hydrocarbon vapour fumes extremely hiqh (this area 
is within moose travel area) . Two members of LSCFN were exposed to 
cyanide gas - one ~equired use of oxygen. 

Our shareholders and beneficiaries are becoming alarmed at thP. 
activities of these mining companies. We require monitoring and 
more strict enforcement of these activities. We need t{) P.ni-;u,e. 
that our Traditional Territory does not become poJluted. 

Sincerely 

fi~~ 
Chief Eddie Skookum. 

cc: Russell Blackjack, E.D.O. 
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August 15, 1997 

Salmon carmacks First 
Box 135 

carmacks, Yukon 
YOB-lCO 

Yukon Territorial Water Board 
Suite 106, 200 Range Road 
Whitehorse, Yukon 
Y1A-3Vl 
Ph: ( 403) 667-3980 / Fax 668- 3628 

Attn: Judi Doering 
Manager 

- -1-·u,n'/ 
N 

.._, .\,., .-· , -1 'c- /.<,l ,,-_i a .. i;__on:" _. - . - -, 
. . .. -- -:: ~ . ; . . 

.., ,..,\ ,\. 0.: 2 \ 
r,t)- .~1;· _ 'O f-'\ I \-11 \ , ,,_,<..I '-

fr\ £cg_ -

RE: BYG Natural Resources Water Licence# OZ94-004 

The Little Salmon/Carmacks First Nation Council is not in agreement 
with the treatment system outlined within amendment #2 to the BYG 
Natural Resources Water Licence. Our opposition is based on 
concerns over the discharge of high concentrations of cyanide in a 
water way which supports critical fisheries, moose and waterfowl 
habitat. Council feels that neither BYG or the responsible 
Government agencies have demonstrated that no adverse effects will 
result from this proposed discharge. Therefore, we would like to 
see a interim restraining order of the Boards decision as allowed 
for under Chapter 14, section 14.11.1 and 14.11.3 of the "Umbrella 
Final Agreement". We are furthermore requesting an immediate review 
through a public hearing to be held here in Carmacks. 

We recognize and understand that time is of the essence and look 
forward from hearing from the Board as soon as possible. The Board 
should forward all response on. this matter to me or Ed Schultz our 
Executive Director of Implementation at l-(403)-3 63-5576. 

cc/ Jane Steward, Minister DIAND 
Lois Graig, Acting Regional Director DIANO 

Sincerely 

Edd i e Skookum 
Chie f 

Eric Fairclough, YTG Minister Renewable Resources 
Shirley Adamson, Grand Chief CYr 
Regional Environmental Review Committee 
Dept. Fisheries & Oceans 
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19 August, 1997 

Yukon Territorial Water Board 
Suite I 06, 200 Range Road 
Whitehorse YT 
YIA 3Vl 

Attention: Judi Doering 

Re: BYG Water License #OZ94-004 

Dear Ms. Doering 

tP.O. $er, 113 

e~. cy.t,,, ezklitevJ 
qJoEB 1eo 

f!Jtp~, (403) 863-6271 

g<IKJ, ( 403) 863 -6606 

I am requesting, on behalf of the Village of Carmacks, that an intervention hearing be held 
concerning the noncompliance with the second amendment to the Water License issued to 
BYG Resources. Our request supports the concerns expressed by the Little Salmon 
Carmacks First Nation on this issue. 

The Village further requests that DIAND support staff attend any public hearing to 
provide technical reports on the level of compliance of any discharges. We submit that a 
STOP WORK order be issued at your very earliest convenience, on production and the 
discharge of effluent into the tailings pond. We appeal to the Board that better effluent 
treatment alternatives be imposed on BYG. 

D. L. (Luke) Lacasse 
Mayor 

pie A YC. LSCFN 

·: :.:--= -- --·, .,. •·:~ 

~­' .. 
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l+I Indian and Northern 
Affairs Canada 

Affaires indiennes 
et du Nord Canada 

f 

Water Resources Division 
Northern Affairs Program 
345-300 Main St, 
Whitehorse, Yukon 
YlA 2B5 

August 7, 1997 

Mr. Ron Johnson 
Chairperson, Yukon Territory Water Board 
Suite 106, 200 Range Road 
Whitehorse, Yukon 
YlA 3Vl 

Dear Mr. Johnson: 

'( ' i " ( • • -!- :: ; ,· -,· - ; .,, 
V •• ' ~ :..' - --- • • • L,. I I 

.~ ~ ..... "'I, 

E ~ J :. LJ !J I I p /2: 3 5 Your t,/e lotre rererence 

Our Me Votre reference --~--
Q_z C/ l-o.;'( BYG Mt. Nansen 

R<' f)WU-LS ~.4, 
fLRc~,..;./1) A 7 , 

Re: Application QZ97-024, BYG Natural Resources, Emergency Amendment 

DIAND has reviewed BYG's emergency amendment application submitted to the Board on July 
31, 1997. We have concluded that the application does not require screening under the Canadian 
Environmental Assessment Act (CEAA). 

Section 7(l)(c) of the CEAA states: 

" ... an environmental assessment of a project is not required where the project is to be 
carried out in response to an emergency and carrying out of the project forthwith is in the 
interest of preventing damage to property or the environment .... " 

The amendments requested in application QZ97-024 constitute and emergency that requires 
immediate attention. The toe berm must be constructed forthwith to minimize the potential for 
dam failure by piping. The water treatment system will be required in the very near future to 
allow BYG to discharge treated water. Failure to carry out these activities forthwith may result in 
significant environmental damage. 

If you have any questions on the above determination, please call Bill Slater at 667-3147. 

Sincerely, 

1Jt1-~ 
David A. Sherstone 
Regional Manager, Water Resources 

c. BYG Natural Resources 
V. Enns, Environment Canada 
G. Faulkner, DFO 

Canada Pnntea on recycled pane, - lmpr,me sur pa;:,1er recycle 
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YUKON TERRITORY \VA TER BOARD 
AMENDME~T OF LICENCE 

LICENSEE: B.Y.G. NATURAL RESOURCES INC. 

AMENDMENT NillvffiER: TWO (2) 

LICENCE NU1v1BER: QZ94-004 

Application Number: QZ97-024 

Pursuant to the Yukon Waters Act, Water Use Licence QZ94-004, as amended by amendment 
one, is hereby further amended as follows: 

I. Part I is hereby appended as follows: 

PART I- IMMEDIATE TREATMENT AND DISCHARGE 

43. 

44. 

Notwithstanding the requirements of Part F, Section 27, subsections d) and e), the 
Licensee may discharge effluent from the tailings facility , providing that such effluent 
meets the effluent quality standards that are required by licence QZ94-004, as amended by 
amendment one. 

Before initiating discharge of treated solution to Dome Creek, the Licensee shall, through a 
testing program, confirm the effectiveness of the water treatment system in meeting all 
effluent discharge requirements, including the 96-hour LC50 test. The Licensee shall verify 
the effectiveness of the system in a detailed testing report submitted to the Board. 

45. Upon initiating discharge from the polishing pond to Dome Creek, the Licensee shall 
immediately implement daily monitoring at the Polishing Pond Discharge to Dome Creek, 
for all parameters outlined in the monitoring schedule, except the 96-hour LC50. The 96-
hour LC50 shall be carried out twice weekly. The Licensee shall continue this monitoring 
frequency for a period not less than one month. Results of all analyses shall be submitted to 
the Board weekly. 

46. If the Board notifies the Licensee that a public hearing will be held to examine the design 
of the water treatment system, then the Licensee shall cease any discharge from the 
impoundment either immediately, or on such date as the Board may identify in the 
notification, and the Licensee shall not resume discharge until the pub.lie hearing has been 
convened and the Board has concluded it's deliberations, 

Page l of 2 
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2. Part C, Section 17 d) is hereby appended as follows: 

17. d) i) The Licensee shall immeldiately construct a toe berm on the tailings impoundment 
dam to minimize the potential for piping of dam materials. The toe berm shall be 
constructed in accordance with the ''Tailings Facility Seepage Control Toe Berm" 
drawing submitted as exhibit 1.3 of Application QZ97-024, except that the non­
woven geotextile shall be extended from the anchor trench to the furthest extent of 
the rock fill 

ii) The Licensee shall, by October 30, 1997 submit a "Revised Tailings/Water 
Management Plan'' incorporating the results of a detailed evaluation of long-term and 
short-term physical and chemical stability of the tailings impoundment facility. 

Dated this 7 day 
August, 1997 

YUKON TERRITORY WATER BOARD 

Dated this ~ day of 

~t--0L , 199_:L 

<-A-~aa~, 
Witness 

Chairperson I 

ister of Indian and Northern 
Affairs Canada 

Page 2 of 2 
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REASONS FOR DECISION 
AMENDMENT #2 TO WATER USE LICENCE QZ94-004 

B.Y.G. NATURAL RESOURCES INC. APPLICATION QZ97-024 

The Yukon Territory Water Board has concluded deliberations pertaining to an application for an 
emergency amendment to water use licence QZ94-004, which is water use licence for quartz 
undertaking, issued to B. Y. G. Natural Resources Inc. 

Water Use Licence QZ94-004 requires that the Licensee may not discharge any effiuent from the 
tailings facility until at least six months after a design for the reclaim water treatment system has 
been submitted to the Board. This requirement was included in the original licence, at the 
recommendation oflndian and Northern Affairs Canada, so that there would be a reasonable 
opportunity for review of the proposed design before any effiuent was actually discharged. The 
design was received July 18, 1997. 

The Licensee has advised the Board that the tailings level within the impoundment is approaching 
the spillway invert and an uncontrolled spill is imminent. The Licensee has requested that the six 
month waiting period be waived, so that they can discharge now. 

The Licensee has also requested approval to construct a toe bem1 on the tailings storage dam, as 
a spill control measure. 

The Licensee has not requested any variation to the effluent quality standards. 

With regard to the determination of "emergency": 

The Yukon Waters Act ("the Act") requires the Board to provide an opportunity for public 
review of all applications and, in some cases, to provide an opportunity for a public hearing. The 
Board may dispense with this requirement where the amendment is required on an emergency 
basis. 

Since the Act does not set out any criteria for the determination of an emergency, the Board has, 
by practice, accepted the principle that an emergency is a sudden or unforeseen condition calling 
for immediate action. 

In this instance, the Board is satisfied that an emergency situation does exist. The tailings 
impoundment requires immediate attention and there is a significant potential for an uncontrolled 
spill. 

Page 1 of 3 
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With regard to CEAA 

The Board accepts the determination oflndian and Northern Affairs Canada that, because of the 
emergency nature of this application, a screening is not required. 

With regard to the proposed amendments: 

The Board agrees that the requirement for a six month waiting period prior to discharge must be 
waived. However, the Board is also concerned that the original intent of that provision was to 
ensure that the reclaim water treatment system is designed and constructed to an acceptable 
standard. The design has been received, but there has been insufficient time for a thorough review. 

Therefore, if any party is concerned about the design of the tailings facility, then they can notify 
the Board of that concern and the Board may decide that it would be in the public interest to hold 
a hearing to examine the design. In that case, the Board will notify the Licensee of the hearing 
and, until the matter is concluded, the Licensee \vill be required to stop discharging. 

With regard to consultation: 

The Yukon Waters Act provides that, in the case of an emergency amendment, the requirements 
for public notice and/or public hearing do not apply. However, before making decisions, the 
Board notified enforcement agencies and Little Salmon/Carmacks First Nation and requested their 
input. 

Recommendations were received from Indian and Northern Affairs Canada. The Board concurs 
with the rationale for those recommendations and has amended the licence accordingly. 

Little Salmon/Carmacks First Nation opposed the application. The First Nation noted that there 
are environmental problems at the site, including fuel spills, and have asked for full disclosure of 
information on the nature of the environmental problems and more strict enforcement. 

The First Nation raised serious concerns about environmental issues and there are avenues 
available to address those concerns, including, as a last resort, the ability of the Board to cancel a 
water use licence. 

Page 2 of 3 
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However, in this instance, there is a significant potential for environmental damage if this 
emergency amendment does not proceed. The tailings dam must be repaired immediately, and it is 
imperative that any release of water from the facility must be accomplished in a controlled fashion 
to comply with effluent standards. The Board is concerned that, even if the mine were to 
immediately cease operations, the water level within the impoundment is such that significant 
precipitation could raise the water level to the spillway inven, resulting in an uncontrolled spill. 
Therefore, the Board is satisfied that the emergency amendment should be approved. 

The effluent standards of Licence QZ94-004, as amended by amendment one, remain unchanged. 

original signed by 

Ron Johnson, Chairperson 
Yukon Territory Water Board 

August 8, 1997 

Page 3 of 3 
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R.EASONSl'OKDlOClSION 
AM'F.NDMENT #1 TO WATER USE LICENCE QZ94-004 

JJ. Y .G. NA'nJJlAL RESOURCES INC. APPUCATION QZ94-027 

The Yukon Temtcty Wat.er Board has concluded deliberations pertaining to an application for an 
cmorgcnq, amendment to water use Jicence QZ94-004. which is water use licence for quartz 
undertaking. issued to B. Y.O. Natural Raourccs Inc. 

Water Use Uc:encc QZ94-004 requires that the Licensee may not discharge any effluent trom the 
tailings facility until at lcut six n1omhs after a design for tbc reclaim water treannem system hu 
been submitted to \he Board. Thii requiramcnt was included in the original licence. al the 
~mmendation ofindian and Northern Afiair.s Canada, so that there would be a reasonable 
r.pportunlty for review cf the propc~ dC5ign before cny cffluom Wa$ actually discharged. The 
design was recei'Ved July 18, l 997. 

The Licensee has advi~d the Board that the 1.ailin~ level within the i1npoundmcnt is approaching 
the spillway invert and an uncontrolled spi11 is imminent. The Llcemee has requested that the six 
month waiting period be waived, so that thc:y ~ disoh2lf"go now. 

The LlceMCC has also requested approval to construct a toe berm on the tail!ngs storage dam, as 
e spill control measure. 

The J .iccnsee has not regues1ed any v11riation 10 lhe cilllucnt quo.lily standards. 

With regard so the determination of "emergency": 

The Yukon Waters Act ("the~'') requires the Board to provide an opportunity for public 
rcvjew of R.ll applications and, in some cue~. Lo provjde an oppormnity for a public hearing. The 
Bea.rd may diq)cnsc with this requirement where the amendment i~ required on an emergency 
oasis. 

Since 1hc a&l_docs not set out any criteria for the cictermlna.tion of an emergency, the Board has, 
by practice, accepted the princ:ple that an emergency is a sudden or unforeseen condition ca.tlin~ 
for immediate action. 

ln th:s instance.. the Board is satis!icu that an cmc.rscncy :5iruation does exist. Th~ tailings 
impcundment requires: immediate .anention nnd there is a significam potential for an uncontrolled 
spill. 
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With regard to C.1!:AA 

The Boe.rd acccpu the determination oflndian and Northern Affairs Canada. that, bCC2Usc of the 
c;mc;rgc;nc;y naiun. of thia application, n ~S is not required. 

With reprd to the proposed a.mendmmu: 

The Board agrees that the requirement for a six month waiting period prior to discharge mu!;t he 
wmved. However, the Board is also concerned that the original intent of that provision was to 
ensure that The reclaim water tf'C8.tnt~t sy~tcm is designed and constructed to an acceptable 
standard. The design has been reccivcd, l>ut there has been insufficient time for a thorough revil:'tN. 

Therefore., if any party is concerned about the design of the tailings facility, then they can notify 
the Board nftha1 concern and the Board may decide that jt would be in the public interest to hold 
a hearin2 to examine 1he design. 1n that case. the Board will notify the Lia:nscc of the hearing 
and, until the matter is concluded, the Lietnsee will bo required to stop discharging. 

With regard to c.onsuitation: 

The Yukon Watcri AGt provide, that, in the case of an emcrpncy amendment, ilie rcqwrcments 
for public notice and/or public hearing do not apply. However, before making decisions, tho 
Board notified enforcement ngcncics and Little Satmon/Carmacks Finl Nation and requested their 
input. 

Roc:ommendat.ions were received from l.ndian and Northern Afra.irs Canada. The iloarcl concurs 
with the rationale for tho,e recommendations and ha! amended the licence accordingly. 

Little Salmon/Cannacks First Nation opposed the application. The Fir!t Nat.ion noted that there 
arc environmental problems at the site, including fuel spills, and have asked fer full disclosure of 
information 011 the natUrc of the cnviro111111:m.al probh::m:> ts.ml n1t.,r~ ~tri.,;i t;ufor~ncm. 

The first Nation raised serious conc:ms about environmental issues and there arc aver.u~ 
svailablc to address those conccrmi, inciuding. a.<1 a la.c;t resoT1. the ability of the Board to cancel o. 
water use licence. 

Page 2 of 3 
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However. in this instance. there is a significant potential for envirorunenta.1 damage if this 
emergency amendment docs not proceed. The t!ilings dam nwst be repaired itnmediately, and it is 
imperative that lmY ic:.lcuc: of wucr from the faeiiity must be accomplished in a controlled fashion 
to compty with effluent standards. The Board ii concerned that, even i(the mine were to 
immediately ct?Ue operations, the water level within the impoundment i~ such that $ignificanL 
pr~ipitatiou could raise the Wliler lcvd to the spillway invert, resulting in an uncontrolled spm. 
Therefo~ the Board is satilified that the emergency amendment thould ~ approved. 

The eaJuem atanduds ofl.Jcencc QZ94.004~ u amended by amendment one, remain wduged. 

August 8, 1997 
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QZ96-004 BYG Natural Resources Inc. Amendment to QZ94-004) 
Wells in the vicinity of Victoria & Dome Creeks 
Exhibit List As of April 15 , 1997 

1. APPLICATION 
1.1 Schedule IV & Letter 

2. . PUBLIC NOTICES 
2.1 Canada Gazette Notice 

3. CORRESPONDENCE - BOARD TO APPLICANT 

4. CORRESPONDENCE - APPLICANT TO BOARD 
4.1 Response to ceaa screening, 17.03.97 

5. INTERVENTIONS 
5.1 Environment Canada. 27.03 .97 
5.2 DIAND, 25.03.97 

6. CORRESPONDENCE - BOARD TO INTERVENORS 
- BOARD TO ALL PARTIES 

· 7. CURRENT~REVIOUS WATER USE LICENCE(S) 
7.1 Water Use Licence QZ94-004 

8. EXHIBITS ENTERED AT PUBLIC HEARING 

9. ENVIRONMENT AL ASSESSMENT (CEAA) 
9.1 CEAA Screening, 13 .02.97 

10
• ~]~11

J r~~~7} £,<.., ( /:JI b 1"?,.·.-~ k..'-1 r~· ( 0k",S>"'--

11. TRANSCRIPT OF PUBLIC HEARING 

12. OTHER 

\------- - .. - . -
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~B.Y.G. 
NATURAL RESOURCES INC. 

Yukon Territory Water Board 
Suite 106, 200 Range Road 
Whitehorse, Yukon 
Y1A 3V1 

January 15, 1997 

RE: Application to amend license # QZ94-004 

To the water board: 

i ' . 

;_Q_?J](o_- {)D~-l ----· --

The accompanying report details a water well drilled by BYG Natural Resources Inc. at our 
Mount Nansen site. It outlines the reasons the well was drilled and the use to which we intend to 
put the water. This report accompanies a schedule IV application for an amendment to the above 
license. 

/ John Eggert P.Eng. 
Supervisor of Special Projects 

cc: Graham Dickson 
Jim Pirie 
Kevin Rumsey ( 5 copies) 

110 Industrial Road Whitehorse. Yukon YlA 2T9 tel: (403) 668 8060 fax: (403) 668 2300 
,-. 1 ' I , 
.- ~-{ ~ 1 / "'I , + 
.__... ••• ,,.I -... 
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January 15, 1997 

NEW WELL AT MOUNT NANSEN 

On November 17, 1996, drilling began on a water well at BYG Natural Resources Inc. Mount 
Nansen mine. The well was drilled to reduce the amount of seepage water moving through and 
around the milling facilities. This seepage water was moving through various buildings, including 
the power house. Once the water exited the buildings, it would freeze. This action resulted in the 
build up of ice sheets, commonly referred to as "glaciers". These ice sheets were presenting a 
potential safety hazard. 

The flow of water through and around the mill buildings also presents a potential hazard to the 
structural integrity of the mill concrete foundations. The flow of water into cracks and subsequent 
freezing could lead to a deterioration of the concrete and an attendant loss of strength . 

APPLICATION 

BYG Natural Resources Inc. seeks an amendment to water license QZ94-004 to be permitted to 
take water from this well. In addition, BYG Natural Resources Inc. seeks to license two further 
wells, not yet drilled. It is not known whether the current well has successfully addressed the 
seepage difficulties. As such, further monitoring of the area may indicate that the current well is 
not sufficient to divert the water. If this is the case, we would propose drilling two further wells to 
divert seepage water sufficient to eliminate the problems outlined above. The location of the 
current well and proposed location for the other wells are detailed on figure 1, Mount Nansen 
area site plan and figure 2, mill plan. Water usage from this well is intermittent to approximately 
100 m3 per day. Total utilization from the three wells is expected to be 150 m3 per day on 
average. 

The water recovered from the current well is redirected from: 
Natural drainage into Dome Creek to: 
Controlled flow through the mill facilities to Dome Creek. 

BYG feels that by using this water in lieu of water from the currently licensed well at Victoria 
creek, there will be no impact on the current water balance, other than reducing the water taken 
from the well at Victoria creek. 

IMPACTS ON WATER QUALITY 

A sample of the water from this site was taken and analyzed for the species required under the 
above water license .. The following are the values for species which had detectable levels of 
concentration: 

Sulphate: 
Nitrogen as ammonia: 
Nitrogen as Nitrite: 
Total Antimony: 
Total Arsenic: 
Total Barium: 
Total Iron: 
Total Manganese: 

538 ppm 
0.035 ppm 
0.001 ppm 
0.0088 ppm 
0.457 ppm 
0.01 ppm 
1.01 ppm 
0.366 ppm 

Dissolved Antimony: 
Dissolved Arsenic: 
Dissolved Barium: 
Dissolved Iron: 
Dissolved Manganese: 

0.0088 ppm 
0.304 ppm 
0.01 ppm 
No Detection 
0.338 ppm 

These values confirm that the source of this seepage is a mineralized shear zone referred to in 
some of the literature as the "Mill Zone". The current treatment facilities and those proposed for 
the mill will greatly reduce the level of arsenic in this ground water. Hence overall, redirecting 
and or using this water will reduce the net loading of arsenic available to Victoria creek. This 
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benefit will only last as long as the mill is operating or the zone is mined. Mining of the zone is 
the only means available to permanently eliminate the arsenic. 

/~~--,..'------
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Seepage Water Diversion Well # 1, Approximate Location , within 5 feet ~ 
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WATER RESOURCES 
NORTHERN AFFAIRS PROGRAM 1/)n ·11w1 1-1 / \!: 51 WHITEHOKSt::, YUKON 11 1 ·ii-.n • -. 

' Mailing Address: # 345 - 300 Main Street- ·:.: _:f-A_...:K~ -

\Nhitehorse, Yukon Territory .-· .. -.:· .. : ~- _Q;~CJ_t-0°<-f 
YIA2B5 

FAX: (403) 667-3195 

DATC: !4/02/ 9] FROM: uJ,/fr1( $7/?A(.tl-!/-,y' 

TEL. #: 6b 7- )°d, :/t TO: 6, G.oo;u.,· _ _ f.....::...,:·~I. ___ _ 
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11 O Industrial Road 
Whitehorse, Yukon 
Y1A 2T9 

March 3, 1997 

Department of Indian ancl Northern Affairs Canada 
Wat.er Resources Division 
Northern Affairs Prograrr 
345-300 Main Street 
Whitehorse, Yukon 
Y1A 2B5 

Attn: David A. Shersto11e 
Regional Manager, Water Resources 

Y L: ::: ~-: : TE:.~:: TC ~ Y 
'' -:-c ~::'• \ ":"" ,1 

.. . - -~ .--- --

···-· · ·""-·-----

Re: WATER LICENCE: QZ94-004, MT. NANSEN MINE. OOME CREEK, APPLICATION 
FOR AMMENDMENT TC· COVER NEW 'v'iELL AT MILL SITE 

Mr. Sherstone: 

In your screening report f:ir the well as described in our application for ammendment, you state 
in paragraph 4 of section 7. Description of Environmental Effects and Mitigaiton, that the data 
from site D1 do not refle<t the elevated levels of arsenic reported in the mm vicinity well water. 
The confluence of the dminage of the runoff from the water which would have seeped from the 
well and dome creek is b:3low site 01 and henca site D2 should be used for detennination of the 
historical impact on Dome Creek. Site 02 was sampled by 8YG on October 16, 1997. prior to the 
discharge of any mill material. lt had a level of ~rsenic of 0.0065 ppm. The attached table 
outlines the predicted loadings immediately after the fiow from the seepage (prior to well drilling) 
and the predicted loadinu at site 02. The loading at site D2 shows that the arsenic rictl ground 
water was seeping prior 1 o operations. It strongly indicates that t"lis arsenic flow probably 
originated from the water source tapped by the well. As such, the well has not changed the 
situation which existed prior to operation of the mill. 

The above indicates tha1 the operation at BYG, particular1y the water well for which amendment 
is sought, does not chanJe the nature of the hydrology relative to that which existed prior to man 
made disturbances. As ! uch, the requirement to provide for treatment of this flow is 
unprecedented in that it requires that the company provide treatment which "improves· on the 
natural quality of the em'ironment prior to operations. As such, this requirement mandates that 
BYG intentionally and ponnanently alter the balance, which is in opposition to the principles of 
sustainable development which require that as much as possible, sites be returned to the state 
they were originally fourid in . 

Sincerely ~7 

// ?-~- ' 
-~/ ~ ---~--~~~ 

/ <John Eggert, P .Eng., Sl1pervisor of Special Projects 

cc: Graham Dickson 
Chris caron 
John Slack 

/. 2 
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Estimated Loading of Arsenic at 01. assuming all arseni:; comes from well and all water comes fro--n well and drainage. 
P reci pltafton Evaporotlc Run Volume Dai~ Vol Well Arsenic VVell As Predicted 

Average 10 year 20D year Average Off lo D1 to C1 Volume Assay Load As at DI 

Month (m/month) (mlmonth) (rn/month) i(m/month) Factor (w/month) Cm"idav) (m'lday) l(opm) arams flDm 

January 31 0.0175 0.0130 0.0265 0.0000 1.0 16,576 535 50 0.304 15.2 0.0260 

February 28 0.0120 0.0089 0.0182 0.0000 1.0 11,367 406 50 0.304 15-2 0.0333 

Ma-ch 31 0.0068 0.0050 0.0103 0.0000 1.0 6,441 208 50 0.304 15.7. 0.0590 

·\ 
April 30 0.0066 0.0049 0.0100 0.0000 1.0 6,252 208 50 0.304 15.2 0.0586 

May 3' 0.0196 0.0145 0.0298 0.1050 0 .9 16,709 539 50 0.304 15.2 D.0258 
June 30 ·J.0337 0.0250 0.0!-12 0. 1213 0.9 28,729 95B 50 0.304 15.2 0.0151 I 

July 31 :J.0538 0.0399 0.0517 0.1112 0.9 45,864 1,479 50 0.304 15.2 0.0099 

AU;JUSt 31 D.0385 0.0285 0.0585 0.0800 0.9 32,821 1,059 50 0.304 15.2 0.0137 ~) 

Septembe: 30 0.0300 0.0222 0.0456 0.0366 1.0 28,417 947 50 0.304 15.2 0.0152 
October 31 0.011!7 0.0139 0.0284 0.0000 1.0 17,713 571 50 0.304 15.2 0.0245 
November 30 0.0179 0.0132 0.0272 0.0000 1.0 16,955 565 50 0.304 15.2 0.0247 

December 31 0.0149 0.0110 0.0226 0.0000 1.0 14,114 455 50 0.304 15.2 0.1)301 

Total 0.2700 0.2000 0.4'00 0.4541 1.0 
' 

Drainage prier to 01 947,221 m' 

Estimated Loading of Arsenic at 02. assuming all arsenic comes from well and an water comas from well and drainage. 
Precipitation Evaporatlc Run Volume Daily Vol Well Arsenic Well As Predicted 

Average 10year 200 year ft.verage orr to D1 to 01 Volume Assay load As al D2 

Month (m/mont'l) i(rwmonthJ f(mlmonth) l(m/moothl Factor (m3/month) :(m1/davl (m~/day) (ppm) [~rams loom 

Jarmaf')I 31 0.0175 0.0130 0.0265 0.0000 1 .0 45 ,272 1,460 50 0.304 15.2 0.0101 

February 2B 0.0120 0.0089 0.0182 0.0000 1.0 31,044 1,109 50 0.304 15.2 0.0131 

March 31 0.0068 0.0050 0.0103 0.0000 1.0, 17,591 567 50 0.304 15.2 0.0246 

April 30 0.0066 O.OC49 0.0100 0.0000 1.0 17,074 5139 50 0.304 15.2 0.0246 

May. 31 0.(>196 u.Oi45 u.v2iio ~ ,_,.._ nn 4.r; A?,t ~.17? 50 0.304 15.2 00100 V. IUUU v • ., ·-··- .... 
JIJle 30 0.0337 0.0250 0.0512 0.1 213 0.9 78,463 2,615 50 0.304 15.2 0.0057 

Ju1y 31 0.0538 0.0399 O.OB17 0.' 112 0.9 125,262 4,041 50 0.304 15.2 0.0037 

August 31 0.0385 D.0.285 0.0585 0.0600 0.9 89,639 2,892 50 0.304 15.2 0.0052 

Septerrbe1 30 0.0300 0.0222 0.0456 0.0366 1.0 77,609 2,587 50 0304 15.2 0.0058 

October 31 0.0187 0.0139 0 .0284 0.0000 1.0 48,377 1,561 50 0 .304 15.2· 0.0094 

November 30 0.0179 0.0132 0.0272 0.0000 1.0 46.307 1,544 50 0.304 15.~, 0.009f 

Decem::,er 31 0.0149 0.0' 10 0.02.26 0.0000 1.0 38,546 1,243 50 0.304 15.2 0.0118 

Total 0.2730 0.2000 0.4100 0 .4541 1.0 

Drainage prior to Dt. 2,586,980 m.z 

~,Q 1 l\'L 1PJ {,; 'i);H\ 

-- ........ 
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Environment 
Canada 

Environnement 
Canada 

Pucific Jc Yukon Regivu 
Mile 917.6B Alaska Hwy. 
Whi~:::ho1 !>o::, Yukon 
YlA 5X7 

March 27, 1997 

Mr. ~or. Johnson 
Chair, Yukon l'errrtory Water Board 
Suit.e I 06 - 200 Range Rd .. 
Whitehorse, Yukon 
YlA 3Vl 

:....~ \ ;~U ..L ' ' !: J~ 

0£PT., 
&EAVQ: 
Fw.i, 
H' OE'IILECOP., 

· Re. BYG Water Licence Applicafon - QZ96-004 

Dear Mr. Johnson: 

~· - - "" J. ·' li 

., . . ,.._ . . 

44 84·:; 7 /}.fl 00 

EP iias completed a review of the above referenced licence ~rnc~nrlme.nts. EP is very concerned o.bout 
8YG's failure :o carry out tb arsenic stabi!ity tailings test program in accordance with tb.e timeframe 
specified in their existing licence. The test work we h;:i.ve: ~~rrie-.d out on the K4at7..3 tailing:.1 clearly 
derr.onstrates the potential for tailings of this type to release significant quantti~ of dissolved anenic 
The levels of dissolved arsenic recently repon:ed in rh~ 1'::iilings pond reinforca thi:: conccm. 

The cyan:de levels ir: the pond are much higher th:.n :mticipaced. The eeapase of pond water t'lrough 
, the dam also appears to be higher than anticipated. 

We hs.ve provided recommendations 10 DJAND through the CEA screening of this applic::i.tion J.nd 
these are reflected within the f)J A 7'.'i) i.uterven:ion statcme11t for this npplicntion. We :.uµpurt the 
recommendations as detailed in the DIA.ND interi'enrion. 

"C!:. V v ..1. V -

We arc not reques:ing that a public hearing be calleci to co:1sider this applicatio~, but will participate if 
one is held. 

Respectfully, 

{) fa J~_____,,::::;> 
Vi~ Fnns P. Eng. 
Head, PoUtition Abatement 
Ft> - Yw:on 

667-3403 (o) 667-7962 (Fax) 

cc.. BYG 

Canada 
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l +I Indian and Northern 
Affairs Canada 

Water Resources Division 
Northern affairs Program 
345-300 Main St. 
Whitehorse, YT 
YIA 2B5 

March 25 1997. 

Mr. Ron Johnson 

Affaires indiennes 
et du Nord Canada 

vii' r,:1 -;-::;-.;;IT(;~'{ 
l "-:; '\~ :: .... 1-"'L ::~\ ,.:1 · 

• ... : :. ;_ . : 1_' .! r' ..J 

In q- " · o 2.., p ~- I 3 -j I 1:A11 I ...,· 

. ; : ~ _Q_?..tib -oQ± 
'f-i'()la(c'S OY< :i •"'-1 ." 

Chairperson, Yukon Territory Water Board 
Suite l 06, 200 Range Road 
Whitehorse, Yukon 
YIA 3Vl 

Your Me Vorre reference 

Our .'lie Notre refe rence 

'j'A,.-,. c,-/,; ·:;,J,-n. j /.::, 
Mount Nansen Mine 
QZ96-004 

Re: Water Licence Amendment Application QZ96-004, BYG Natural Resources Inc., 
Mount Nansen Operations 

Dear Mr. Johnson: 

Water Resources has completed its review of BYG's licence amendment application QZ96-004. 
Water Resources is not requesting a hearing for this application although we will attend should 
the Board convene a hearing. This letter contains several recommendations for the Board's 
consideration. 

Recommendations for Issues Raised in Environmental Assessment 

As discussed in the Canadian Environmental Assessment Act (CEAA) Screening Report dated 
March 5, 1997, the proposed additional water sources may contribute to the arsenic loading in 
mine effluent both during operations and at closure. The screening report recommended that, for 
operations, the Tailings Arsenic Stability and Groundwater Arsenic Attenuation Programs 
required under the existing licence (QZ94-004) consider the implications of any additional 
arsenic loading. The Screening Report further recommended that the wells be addressed in the 
closure plan submitted as a condition of licence. In the following sections, Water Resources has 
proposed licence mechanisms for addressing these environmental assessment issues. 

1. Tailings Arsenic Stabilitv and Groundwater Arsenic Attenuation Program 

The Tailings Arsenic Stability and Groundwater Arsenic Attenuation Program was proposed by 
B YG in an effort to address concerns regarding the elevated levels of arsenic in the tailings at 
the Mount Nansen operation. The implementation of this program is required as a condition of 
Water Use Licence QZ94-004. The intention of the "Tailings Arsenic Stability Program" is to 
determine the effectiveness of ferric sulphate in stabilizing arsenic within the tailings 
impoundment. The bench sample test component of this program was required, by licence, to be <l 

Canada Pnnte<J on recycled pa.per - rmpnme sur pa.Drer recycle 
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completed and a report submitted to the YTWB by February 8, ; 996 . . This work has not been 
started. Recent water quafr y samples from tailings pond water revealed arsenjc concentratiori_s 
~ 11.ig,h a.s 14. 8 mg/L tom.l Clrnenic and 3 .44 mg/I. dissolvP.cl arsenic. The discharge licence limit 
for the Mount Nansen Oper: (tion is 0.15 mg/L dissolved arsenic. The arsenic concentration in 
the tailings is not known as :he Tailings Acid Rock Drainage Program monthly reports, o.lso 
requirP.n hy \Vater Use Licei1ce QZ94-0041 have not been submitted to the YTWB. 

These arsenic cuucenu·ations raise additional concern because the tailingc:i impoundrnent is filling 
at a rate faster than predictej and no facility is in place to treat tailings impoundment water 
before it is discharged to Dome Creek. BYU proposed to complete a Reclaim Water Trea1mem 
Facility by the end of the fost quarter of 1997. The designs for this facility, required by licence 
six months prior to the disc:1arge of any effluent from the tailings pond, have not been submitted 
to the YTWB. 

If the 'Tailings Arsenic Staoility Program" detennined that tenic sulphate treatment al Lb;;: 111.iil 
could be successful in stabi tizing arsenfr: in place, then BYG believes that ferric sulphate 
treatment in the mill could ~Iiminate or reduce the need to treat arsenic at the Reclaim Water 
Treatment Facilit). ferric .,ulphate treatment al thi;: mill may reduce the ritks asscciated ,,rith 

elevated concentrations of arsenic in the tailings impoundment. As such it would be in the best 
interest of the company to complete the "Tailings Arsenic Stability Program". fo this effect 
Wc1Lc:r Resources has rcconllllencied ti.me lines, for work it?.ms and reports, that were not included 
in Warer Use Licence QZ9 i-004. 

Water quality testing of the, mill site well already drilled has revealed arsenic concentrations of 
0.304 mg/L. The well wat1?r is being utilized in the mill and discharged as a component ,::if the 
tailings effluent. Thi:> a.rscr ,jc rich well w11ter may represent a signi:fi~:.n1. loading to the mill 
tailings effiuent. Water Rt sources recommends the Board address the additional arsenic loading 
to the tailings, and the stability of arsenic in the tailings through the following 1;011ditions of 
licence. 

i) The licensee will aJJn:ss the additional o.r3enic loading in the mill effh1e:nt trom 
the mill vicinity wells in the "Tailings Arsenic Stability And Ground.water 
Arsenic At1enuation Program", Appendix 4, Water Use Licence QZ94-004. 

ii) Upon recei ,t of Water Use Licence Amendment QZ96-004, the licensee will 
initiate the :1ctions describt:tl i1J Pan -1) of subsection :J .1.2, Appendix 4, W:.t~r 
Use Licence QZ94-004. 

iii) The licen:H e will submit to the. YT\VA a report on the outcome of~ ork items 
listed in P,rt 4) of Subsection 4. l .2, Appendix 4. Water Use Licence QZ94-004 

within 35 clays of receipt of Wau:r U:sc: Licence: Amendment QZ96-004. 

') 
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, iv) Should the testing detailed in Part 4) of Subsection 4.1.2, Appendix 4, Water Use 
Licence QZ94-004, determine ferric sulphate treatment to be effective in 
stabilizing arsenic in place, the licensee will initiate the work outlined in part 5) of 
subsection 4.1.2 of Appendix 4, Water Use Licence QZ94-004, within 40 days of 
receipt of Water Use Licence Amendment QZ96-004. 

2. Arsenic Loading From Mill Vicinitv Wells to Dome Creek at Closure 

BYG has determined that, at closure, the seepage from the mill well at closure will be 
approximately 50 m3/ day, with an arsenic concentration of 0.304 mg/L. Evidence indicates that 
this arsenic loading to Dome Creek may not be represented by historical water quality testing. 
Upon closure, this arsenic rich seepage may travel directly to Dome Creek without benefitting 
from natural attenuation mechanisms presently effective. Water Resources recommends the 
Board consider the following licence condition to address this concern. 

v) Upon permanent closure the licensee will complete mitigative measures to ensure 
no additional negative impact to Dome Creek occurs from mill well seepage. 
These mitigative measures must be detailed in the "Decommissioning and 
Reclamation Plan" required under "Part G, Decommissioning and Reclamation" 
of Water Use Licence QZ94-004. 

General Licence Recommendations 

( Water Resources also raises the following additional concerns with the Mount Nansen Operation 
that falls outside the scope of the CEAA Screening for Water Use Licence Amendment 
Application QZ96-004. 

3. Cvanide Concentration in the Tailings Pond 

Cyanide concentrations in the tailings pond are an increasing concern. The potential for 
environmental degradation from uncontrolled release increases with the concentration of cyanide 
and other effluent parameters within the tailings pond. In section 3.2.1.1 of Water Licence 
Application QZ94-004, dated March 21, 1995, BY Natural Resources proposed that: 

"Tailings will be treated for cyanide using the Inco S02-Air process prior to discharge to 
the tailings pond in order to maintain a maximum pond cyanide concentration of 25 

mg/L." 

During the initial environmental assessment review for the Mt. Nansen project, the above 
proposal addressed concerns about cyanide levels in the tailings pond. The proposed levels are 
consistent with the requirements of the Ketza River Mine licence and are significantly less 
restrictive than the concentrations required at the Mt. Skookum Mine. Recent water quality 
testing of the Mount Nansen tailings pond water reveal weak acid dissociable cyanide 
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concentrations of approximately 200 mg/L. For example, tailings pond water cyanide 
concentrations on January 23 , 1997 of208 mg/L would require a dilution factor of2080:l to 
meet compliance for discharge. Water Resources recommends that BY be required to fulfil it's 
earlier commitment to operate the cyanide destruction circuit in the mill whenever the mill is 
operating and to maintain the cyanide concentration in the pond below 25 mg/L. Water 
Resources recommends that the Board consider the following conditions of licence. 

vi) The licensee shall ensure that, before being discharged to the tailings pond, all 
effluent from the milling operation is treated for cyanide using a cyanide 
destruction system. 

vii) If the concentration of total cyanide in the tailings pond water exceeds 25 mg/L 
the licensee will commence additional treatment of the tailings pond water until 
the tailings pond water meets the above cyanide concentration limit. The tailings 
pond water total cyanide concentration limit of 25 mg/L does not supersede Water 
Use Licence QZ94-004 Effluent Discharge Water Quality Standards. 

Thank you for the opportunity to review this application and for your consideration of our 
recommendations. If you have any questions, please contact our office at 667-3147. 

Yours sincerely, 

David A. Sherstone 
Regional Manager, Water Resources 

c. BYG Natural Resources 
V. Enns, Environmental Protection 
K. McDonnell, Environment Directorate 
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1. APPLICATION 

1.1 Schedule IV and letter, 25.3.99 
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1.2 Report "Tailings impoundment Drainage Control Evaluation", Vista Engineering, 
February 24, 1998 

2. PUBLIC NOTICES 

3. CORRESPONDENCE - BOARD TO APPLICANT 

4. CORRESPONDENCE - APPLICANT TO BOARD 

5. INTERVENTIONS 

5.1 
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[ ( 7.1 Office Compilation of Water Use Licence QZ94-004, as of Feb/98 
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1-
9. ENVIRONMENTAL ASSESSMENT (CEAA) 

9.1 CEAA Screening Report, 4.12.98 
10. DECISION 
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12. OTHER 



( 

• I 

( 

~B.Y.G. - - - - -.- - -- \I 
: •• I 

NATURAL RESOURCES INC. 

March 25, 1998 

Mr. Ron Johnson 
Chauperso.n, Yukon Territorv Water Beard 
Suite 106, 200 Range Road · 
Whitehorse, Yukon 
YlA 3Vl 

RE: APPLICATION FOR AN AME~DMENT TO LICENSE QZ94-004 

Dear Sir: 

I am requesting an amendment to our water license to reflect our ability to deal with the greater 
than expected run off that OCCllIS on a yearly basis. 

Our 1996 annual report to the Water Board correctly iden:tifled a deficiency in the calculations for 
the amount of run off that will arrive at our tailings impoundmem:. This deficiency has led to most 
if not all of the problems that are presently plaguing our operation. Since that time and in light of 
last years data we believe w-e have much more reliable informa!ion. 

In the light of this more reliable information we would hl<e w utilize intercept ditches to intercept 
run off prior to its arrival in our tailings impoundmem and ensure that it flows into the Dome 
Creek diversion and subsequently down th.e valley. 

The water that we v,rish to intercept is water that would have taken this same course dCJ'/\.11 the 
valley previous to the construction of the tailings impoundment. 

The amendment I am requesting to the license refers to Section 20 

.. 
(f) to divert water via a diversion of Dome Creek around a tailings impoundment. to 

construct and operate a system of intercept ditches for thi:: collection of nm-off water 
and ........... .... . 

as proposed in water use application QZ94-004 and subject to this License .... ......... " 

I would like to request a change to specifically allow the c~nstructian and operation of btercept 
ditches as proposed in the documentation appecded ro this application. 

"as proposed in water use application QZ94--004 and as fur1iler proposed in thi:,; amendment 
application and subject to this license." 

G11neral Dslt:ery. Car.nacln. Y11kcm Tcrnto7 YOB lCO tel: 867 86$ S9J 56 J'tm: 867 86.3 6028 c-11101! ~y:@:um:::.i,ubscr..:.r.er 
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The intercept ditches are described in the accompanying materials. 

I thank you in advance for your attention to this matter and hope that I can receive an early answer 
to this request. 

Yours truly, 

G C. Dickson 
dent, B.Y.G. Natural RcsoUices Inc. 

Gem,"ClDslivcry, Carmack.r, Yukon Titmrory TOB JCO rel.• 867 86: ,91 .!6 [JI: 861863 6028 ..-mail by~@wwc.mfi,:erv;,.nE<I 
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April 26, 1999 

Yodit Johnson 
NHead, Environment Assessment &Planning 
Water Resources 
Northern Affairs Program 
310-300 Main St. 
Whitehorse Yukon 
Y1A 285 

Dear Ms. Johnson: 

Re: Canadian Environmental Asseisment Act screening 
Amendment Application QZ9t-029 to Water Licence QZ94-004 
BYG Natural Resources Inc. Mt. Nansen Gold Mine 

The Yukon Salmon Committee (YSC) fully supports the need to make amendments to 
licence QZ94-004. The Committee feels that there is no potential for the proposed 
amendments to cause a negative environmental impact. 

We will offer detailed comments on each of the Water Board proposals: 

+ Prohibition of water use for millings purposes if total cyanide levels in the tailings 
pond rise above the limit of 25 mg/I currently set in the licence. 

This provision will have a positive environmental impact. Water treatment for discharge 
will be easier and seepage from the tailings pond will have less impact. However the 
YSC believes that the limit should be 10 mg/I. Initial documentation submitted during 
the environmental assessment (and to the Water Board) indicated that the discharge to 
the tailings pond would contain < 10 mg/I of cyanide. There must be a requirement for 
daily sampling of the tailings discharge for cyanide levels. There should also be a 
licence provisions added to the water licence similar to section 3 of licence Y-IN85-
08AL (amendment 1 ), Mt Skukum Gold Mining Corporation. 
Part B 
3. Operation 
(a) The Licensee shall insure that all wastewater from the milling operation is directed: 
i) through a cyanide destruction system of appropriate capacity to insure that waste 

N:\ysc\letters\BYGQZ98-029-diandEnvir.doc 

Yukon Salmon Committee, 100- 419 Range Road, Whitehorse, YT YlA 3Vl 
867- 393-6725 Fax: 867-393-6738 

Email: Salmon@yknet.yk.ca 
Web page: http://www. vukonweb .corn/ government/salmon/ 
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discharge standards prescribed in this license are met; 
ii) through a primary tailings pond and a secondary tailings pond located downstream of 
the primary tailings pond before entering Butte Creek. 
iii) the objective of the cyanide destruction system referred to in Part B. Section 3(a)(i) 
of this license shall be a cyanide level in the mill effluent of less than 1.0 milligrams per 
litre. 

(c) The licensee shall, within six months of the effective date of this Amendment, 
provide the Board with an acceptable plan for the monitoring of groundwater and shall 
implement said plan in the event that cyanide concentrations in the tailings pond 
exceed 1.0 mg/litre. 

• Relocation and/or addition of effluent compliance point(s) 

There should be an effluent compliance point added for tailings disch.arge. 
Notwithstanding the presence of permafrost and its controls on groundwater, given the 
effluent quality in the tailings pond as well as the increasing effluent concentrations in 
the seepage pond effluent, there is a need to set up a groundwater-monitoring network. 

+ Additional monitoring parameters for effluent quality standards 

There is the need to add parameters including Ammonia Nitrogen, Nitrate Nitrogen, 
Nitrite Nitrogen, Cyanite and Thiocyanate. There should be standard licence limits 
developed for these parameters. 

• Tailings dam stability 

There must be an independent review of stability concerns based on current conditions 
and water licence requirements. 

Additional items: There should be a specified discharge period developed for this water 
licence. It should specify a time window as well as dilution criterion. Further 
recommendation will be submitted as part of the water licence amendment process. 

Sincerely yours, 

Carl Sidney 
Chair, Yukon Salmon Committee 

cc: BYG Natural Resources, CYFN, Little Salmon Carmacks, Water Board 
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CANADL\N ENVIRONMENTAL ASSESSMEi'IT ACT 
SCREENING REPORT (LEVEL 1) 

PREPARED BY: 
WATER RESOURCES, NORTHERN AFFAIRS PROGRAM 

YUKON REGION 

DECEMBER 041998 

Water Licence Application QZ97-029 
BYG NATURAL RI SOURCES INC. Amendment to Water Licence QZ94-004 
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1. GENERAL ENVIRONMENTAL ASSESSMENT FILE INFORMATION 

Application Number: 
Project Title: 

Alias Project Title: 
Proponent: 

Subject Descriptors: 
EA Type: 
EA Start Date: 
EA Determination: 

EA Detennination Date: 
Follow-up Program Required: 

QZ97-029 
BYG Natural Resources Inc. Amendment to Water 
Licence QZ94.:.004 
Diversion Ditch Water Licence Amendment 
BYG Natural Resources Inc ., General Delivery, 
Carmacks, Yukon Territory, YOB lCO, Telephone 
867 .863 .5913, Fax 867 .863. 6028, E-Mail 
byg@unix. infoserve.met 
Mining 
Screening 
March 26 1998 
20(l)(a) ... taking into account the implementation of 
any mitigation measures that the responsible authority 
considers appropriate, the project is not likely to cause 
significant adverse environmental effects, the 
responsible authority may exercise any power or 
perform any duty or function that would permit the 
project to be carried out and shall ensure that any 
mitigation measures that the responsible authority 
considers appropriate are implemented; .... 
December 04 1998 
No 

2. RESPONSIBLE AlUTHORITY IDENTIFICA TlON 

Lead Responsible Authority: 
Screening Division: 
Lead Responsible Authority Contact: 

BYG NATURAL RESOURCES INC. 

DIAND 
Water Resources 
David Sherstone, Regional ~anager, DIAND, Water 
Resources, 345-300 Main St., Whitehorse, Yukon, 

Application QZ97-029 for Amer1dment to Water Licence QZ94-004 
Dec~mber 04 1998 

Page 2 CEAA Sc~ning Report (Level 1), .DIANO, Water Resources, NAP, Yukon Region 

:4i 00 -l 
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Lead Responsible Authority Trigger: 
Type of Approval: 
Status of Approval: 
Other Responsible Authoritie·;: 
Integrated Screening? 
Other RA Trigger Types: 
Other RA Types of Approval. 
Project File Location: 

3. PROJECT LOCATHON 

Region: 
Topographic Map Sheet: 
Geographic Location Name Code: 
Latitude: 
Longitude: 
Drainage Region: 
Watershed: 

Street Name: 
Nearest Community: 
Traditional Territory: 
Surrounding Land Status: 
Special Designations: 

YlA 2B5, Telephone 867.667.3145, Fax 
867.667.3195, E-Mail sherstoned@inac.gc.ca 
Law List Approval 
Water Licence 
Amendment 
None 
NIA 
N/A 
NIA 
Water Resources Division, Renewable Resources 
Directorate 

Yukon 
NTS l 15IV3 
Mount Nansen 
62" 05 1 N 
137° 08' W 
Yukon River 
Dome Creek, Victoria Creek, Nisling River, Donjek 
River, White River, Yukon River, Bering Sea 
NIA 
Carrnacks, Yukon 
Little Salmon Carmacks First Nation 
Federal Crown Land 
None 

The Mount Nansen project i:, located 60 kilometres west of Carmacks in central Yukon Territory. 
The site lies within the traditi,)nal territory of the Little Salmon Cannacks First Nation. The property 
is situated at an elevation of about 1200 metres in the Dawson Range. A public, gravel road from 
Carmacks to the Mt. Nansen property is maintained year round by the Yukon Territorial Government. 

The tailings pond and the mill site are in the Dome Creek drainage. Treated mine water and 
uncollected seepage report t,) Dorne Creek. The Brown-McDade open pit is on the divide between 
Dome Creek and Pony CreE:k, and the pit bottom intercepts an adit which daylights above Pony 
Creek. Pony Creek flows intJ Victoria Creek above Dome Creek. Dome Creek flows into Victoria 
Creek, which flows into the Nisling River, then the Donjek River, then the White River, then the 
Yukon River and finally the Bering Sea. 

BYG NATURAL RESOURCES lNC. December 04 1998 
Application QZ9i--029 for Amendment to Water Licence QZ94-004 
CEAA Screening Report (Level l), DIANO. Water Resources, NAP, Yukon Region Page 3 
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4. SCREENING PROCEDURES 

4.1 Scope of Screenini: 

+-•-+ YTWB 

Section 15 (1) of the Cana,!ian Environmental Assessment Act (CEAA) states that where the 
environmental assessment of a project entails a screening, the scope of the project in relation to which 
an envirorunental assessment is to be conducted shall be determined by the responsible authority, 

Section 15 (3) of CEAA stat(,s that: 

Where a pro1ect is in relai/on to a physical work, an environmental assessment shall be conduc;ted 
in respect of every constri!Ctlon, operation, modification, decommissioning, abandonment or other 
undertaking In re lat/On f? that physical work that Is proposed by the proponent or that is, in the 
opinion of ... the respons,:,/e authority ... likely to be carried out in relation to that physical work. 

The project proposed by BYG is in relation to a physical work. The project consists of construction 
of a west tailings pond diven ion ditch and modification of the north tailings pond diversion ditch. 
These ditches intercept surfac,! water flowing towards the tailings pond. The west and north diversion 
ditches have both already bee11 constructed. However, unlike the north ditch, the west diversion ditch 
was not part of the original mi.ne proposal. The west ditch was constructed by the company in the 
spring of 1997, and was not authorised by the water licence. Because the company did not submit an 
application for a licence amendment to authorise the west diversion ditch, an environmental 
assessment of this ditch was 11ot done prior to construction. 

The scope of this screening indudes only those undertakings proposed in application QZ97-029: that 
is the construction of the we:;t diversion ditch and the modification of the existing north diversion 
ditch. The potential environmental impacts of other aspects of this project, such as construction and 
operation of the north diversion ditch and decommissioning and abandorunent of the entire mine site 
in general, were assessed in the 1995 EARPGO environmental assessment, and as described in 
Section 74 (3) of CEAA, do not need to be reassessed as part of this screening. 

Of critical importance is tha·: only those aspects of the 1995 EARPGO environmental assessment 
which deal directly and spe,;ifically with diversion channels have been used for the purpose of 
conducting a screening of the west diversion ditch construction and the north diversion ditch 
modification. Other aspects Jf the Mount Nansen mine have performed in a substantially different 
way than initially planned, ancl important assumptions and predictions upon which the 1995 EARP GO 
environmental screening was based are no longer valid for this site. These aspects should be 
reassessed at another time. 

The screening of the divers ton ditch project considered the factors detailed in section 16 (l) of 
CEAA: 

BYG NATIJRAL RESOURCES :NC. 
Application QZ97-029 for Ameniment to Water Licence QZ94-004 
CEAA Screening Report (Level ! ), DIAND, Water Resources, NAP, Yukon Region 

December 04 1998 

Page 4 
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(a) the environmental ejfe,;ts of the project, including the env/romnental effects of malfunctions or 
accidents that may occur . n connection with the project and any cumulative environmental effects 
that are likely to result fr<>m the project in combination with other pro1ects or activil1es that have 
been or will be carried otd; 
(b) the significance of the effects referred to in paragraph (a); 
(CJ comments from the pu,',/ic that are received in accordance with th ,s Act and rhe regulations; 
(d) measures that are tech.111cally and economically feasible and that would mi ti gale any significant 

adverse environmental ej/ects of the project; and 
(e) any other matter relevant to the screening .. . such as the need for the project and alternatives 
to the project, that the .. . Minister after consulting with the responsible authority, may require to 
be considered. 

4.2 Sources 9flnformation 

The information used for as::essing potential envirorunental impacts of this project was derived 
primarily from the original application package. This package consisted of: 

• letter from Mr. Graham Dickson, President of BYG to Mr. Ron Johnson, Chair of the 
YTWB, dated March 25 1998; 

• Yukon Waters Act Schedule IV Application; 
• report entitled ''Mt. Nansen Gold Mine, Tailings Impoundment Drainage Control Evaluation" 

prepared by Vista En19neering, numbered 290 .. 09 and dated February 24 1998. 

In addition, the following SUf1plernentaJ infonnation was used in the screening: 

• 

• 
• 
• 
• 

letter from Mr. Stephw Hureau, Environmental Coordinator at B YG to Mr. Bill Slater, Head, 
Environmental As~es:;ment & Planning at DIAL'\ID Water Resources, undated and received 
in the Water Resources office on August 11 1998; 
Jetter from Mr. Steph!n Hureau to Ms. Yodit Johnso~ A/ Head, Envirorunental Assessment 
& Plaruting at DIA1'H) Water Resources, dated November 11 1998; 
letter from Mr. Stephen Hureau to Ms. Yodit Johnson, dated November 18 1998; 
letter from Mr. Stephen Hureau to Ms. Yodit Johnson, dated November 19 1998; 
letter from Mr. Stephen Hureau to Ms. Yodit Johnson, dated December 02 1998 with 
attached letter from Mr. Victor Menkal to Mr. Stephen Hureau dated October 13 1998. 

Some details in the application were clarified during telephone conversations with Mr. Stephen 
Hureau. 

Input from government agencies and others who reviewed the application and supplementary 
information was also considued in the screening. 
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( 
5. PROJECT DESCRIPTION 

Physical Work: 
Multiple Activities: 
Primary Undertaking: 
Physical Activity: 
Project Category Code: 

5.1.1 Mount Nansen Gold Mine 

Mining Infrastructure 
No 
Modification 
NIA 
Point 

5.1 Background 

The BYG Mt. Nansen proper1y consists of257 mineral claims and 30 mineral leases covering an area 
of 53 square kilometres. Tht:re are another 122 mineral claims controlled by BYG immediately 
surrounding the main Mt. Nansen property. 

BYG Natural Resources Inc. (BYG) approached DIAND with an Exploration and Development 
Overview for the Mt. Nansen gold property in 1988 and 1989. BYG then put the project on hold for 
the next few years, pending better metal prices and financing. 

( ( 
BYG submitted another Mt. Nansen Project Overview to DIAND on June 16 1994, and on 
November 22 1994, BYG Sl1bmitted a two volume Initial Environmental Evaluation (IEE). The 
DIA.t~ Regional Environmr:ntal Review Committee (RERC) initiated a Level II review of the 
proposed Mount Nansen prnject under the Environmental Assessment Review Process Guidelines 
Order (EARPGO). BYG submitted an application for a water licence to the YTWB on March 21 
1995. A public hearing was held on June 06 1995. Because the EARPGO screening had not yet been 
completed at ·that time, DIAND, Environment Canada and DFO did not participate. DIAND, in 
conjunction with the RERC, released a screening report on the Mt. ~ansen project on November 15 
1995. 

l 
l 
f 

l 

\ 

On December 14 1998, the YTWB public hearing was scheduled to reconvene on January 08 1996, 
providing that by December 28 1998 at least one party had expressed interest in attending the hearing. 
On December 27 1995, DJAJ'ITI issued an EARPGO decision report in which it was recorrunended 
that the BYG Mt. Nansen proposal met the requirements ofEARPGO under Section 12(c) and that 
the proposal could proceed to the regulatory process with the mitigation measures recommended in 
the IEE and the recommendations set forth in the screening report. As of December 28 1998, there 
were no expressions of interi:st in attending the YTWB public hearing, and the reconvening of the 
public hearing was cancelled. The YTWB issued water licence QZ94-004 for the BYG Mt. Nansen 
mine under the Yukon Waters Act (YWA), effective March 14 1996. This licence authorises water 
use of up to 527 m3

/ day. The licence expiry date is December 31, 2001. 
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B YG has obtained three ame 1dments to water licence QZ94-004. Amendment # 1 was to include 
wells in the vicinity of Dome Creek as a water source. This amendment came into effect May 30 
1997. Emergency amendment #2 came into effect August 08 1998 and authorised discharge from the 
tailings impoundment and construction of a toe berm on the tailings dam. Emergency amendment #3 
authorised BYG to discharg1: effluent from the tailings impoundment although the fl.sh toxicity 
standard would not be met. Amendment #3 came into effect February 20 1998. 

The Mt.1\'ansen mill buildings and much of the equipment were remaining from previous production 
of the Heustis ore body and were therefore on site prior to BYG opening the mine. The mill began 
to run on October 26 1996. Commercial production of gold began on January O 1 1997. There was 
a temporary cessation of prod1.1ction between November 06 1997 and February 26 1998 due to water 
management problems. As of November 25 1998, there have been 214,313 tonnes of ore milled and 
34,671 ounces of gold produced since milling commenced in October 1996. The total mine 
production tonnage is similar :o the total milling tonnage since very little ore is stockpiled. The mean 
mill processing rate since October 1996 has been 334 tonnes per day. The mill is designed to process 
450 tonnes per day. The maxtmum mill throughput has been 750 tonnes per day. 

On N overnber O 1 1996 - the month milling commenced - the price of gold was $3 78 . 00. The price 
of gold for the week ending November 27 1998 was $296.15. 

5.1.2 North and West Divet'sion Ditches 

The existing, unlined west and north diversion ditches extend along the entire lengths of the west and 
north sides of the tailings rand respectively. These ditches intercept surface water that would 
otherwise report to the tailings pond. The north diversion has an invert grade of 0.1 %, a maximum 
invert width of 3 m, and maxi mum side slopes of 2: 1. The bed and side slopes were originally lined 
with 75 nun minus screened 'v'ictoria Creek gravel to a vertical height of 1.4 m (letter from Hureau 
to Slater, August 11 1998). T 1e slopes of both ditches are now armoured with rip rap. Both the north 
and west diversion ditches w:re sized to accommodate the 200 year flood. 

Run-off in the west ditch flows into the nonh ditch, then into the emergency spillway channel and 
finally into the original Dome Creek course. The north ditch diverts Dome Creek and intercepts 
surface run off from the area directly nonh of the tailings impoundment (VISTA Evaluation, February 
24 1998). 

The north ditch receives run off from 281. I hectares, which is approximately 85% of the drainage 
area upstream of the tailings irnpoundment (VISTA Evaluation, February 24 1998; letter from Hureau 
to Slater, August 11 1998). The west ditch intercepts run off from the valley and gully located to the 
south west of the impoundment. This ditch intercepts 42.2 ha or approximately 13% of the entire 
drainage basin (VISTA Evaluation, February 24 1998). Approximately 7 .1 ha or 2% of the watershed 
located to the south of the 1 ailings pond is not diverted and drains directly into the tailings pond 

BYG NATu"RAL RESOURCES INC. 
Application QZ97-029 for Amernlrnent to Water Licence QZ94-004 
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(VISTA Evaluation, Februa.)' 24 1998). The total area which drains into the tailings basin is 
approximately 330.4 ha (VISTA Evaluation, February 24 1998). 

Based on stream flow measurements collected in 1997, the applicant has estimated that approximately 
50% of the water which ente1·s the ditches seeps into the tailings pond in the latter portions of the 
open water season (VISTA E·1aluation, February 24 1998). This seepage is due to the highly porous 
sandy and silty soils in which structures have been constructed. The original design for the tailings 
facility assumed that the soils underlying the diversion ditches would be frozen and completely 
impermeable during the spri1.1g freshet (VISTA Evaluation, February 24 1998). However field 
observations suggest that there may be some seepage even under fully frozen conditions (VISTA 
Evaluation, February 24 199~:) . 

In March 1998, BYG estimat,ed that in one season, 28,000 m3 to 48,000 m3 could enter the tailings 
pond as seepage from the we-;t diversion ditch, and that 190,000 m3 to 320,000 m3 could enter the 
pond from the north diversion ditch. The actual volume of seepage that entered the p9nd is unknown, 
The application stated that "in -stream measurements would need to be collected during spring freshet 
and early summer to determine the actual amount of seepage from the structures" (VISTA 
Evaluation, February 24 199:3, Page 4). The VISTA report recommended that the water balance 
model be updated to allow for seepage, taking into consideration any improvements to the·diversion 
structures (VM to GD, February 24 1998). 

5. 2 Description of Proposed Amendments 

BYG is requesting authorisation to construct the (existing) west tailings pond diversion ditch and 
authorisation to upgrade the existing north diversion ditch. The construction and upgrade would 
consist oflining the ditches with sand, an impermeable liner and rip rap. The purpose of the proposed 
undertaking is to increase the efficiency of the diversion ditches; that is to reduce the amount of 
seepage that occurs from the jitches into the tailings pond. The proponent has stated that there was 
"a deficiency in the calculations for the amount of run off that will arrive at our tailings impoundment'' 
(Dickson to Johnson, March '.i5 1998) and that the amendment is required to "deal with greater than 
expected run off that occurs ,)n a yearly basis" (Dickson to Johnson, March 25 1998) 

The proponent has requested a change to Section 20 of the BYG Mount Nansen water licence to 
"specifically allow the constmction and operation of intercept ditches as proposed ... " (Dickson to 
Johnson, March 25 1998). Section 20 of the BYG Mount Nansen water licence now reads: 

20. Water Use and Waste Deposit 
The licensee is hereby autho;·ized 

fJ to divert water via a diver~·ion of Dome Creek around a tailings impoundment, to construct and 
operate a system of intercept ditches for the collection of run-ojjwater and to construct and operate 

BYG NATURAL RESOURCES INC. 
Application QZ97-029 for Arnenci.ment to Wat.er Licence QZ94-004 
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( 
a seepage collection pond fol' the storage of seepage water that will be returned to the tailings pond 
impoundment,-
as proposed in water use application QZ94-004 and subject Jo this Licence .. .... 

The design of the ditch upgndes is specified in the Vista Engineering report entitled "~t. Nansen 
Gold Mine, Tailings Impc,undment Drainage Control Evaluation", and in supplementary 
correspondence. The design, which was submitted in March 1998, includes the following 
components: 

1. liners will be installed once soils have thawed to a depth of approximately one metre; 
11. there will be sand layers with a minimum thickness of 150 mm each above and below the 

liners to protect the liners from tears; 
iii. the liner will be a polyolefin liner called Enviro Liner, installation will be done by on-site 

personnel using an irn:tallation kit provided by the liner company; 
1v. welding of the liner s1:ams will be inspected prior to covering; 
v. the rip rap material tc be used in this project will come from the Brown-McDade open pit, 

and will have tested negatively for acid rock drainage potential; 
Vl. the gradients within tr e diversions will be measured once the liner has been installed, and the 

appropriate sized rip rap will be installed according to Section 8.5.2 (Diversion Channel 
Design) and Section 9.4 (Erosion Protection) of the "BYG Natural Resources Inc., Mt. 
Nansen Gold Projec1., Tailings Impoundment Final Design Report, August 1995 (PM 
5314.05.02)", preparnd by Klehn-Crippen; 

Vil. all excavated material from this project will be removed and deposited toward the tailings 
pond. 

6. DESCRJJ>TION OF ENVIRONMENT 

Ecozone: Boreal Cordillera 
Ecoregion: Yukon Plateau (Central) 

The BYG Mount Nansen mine is located in the southern reach of the Dawson Range. The property 
is situated at an elevation of l 200 metres with rounded ridges and shallow valleys. The terrain has 
a light cover of vegetation ar,d small trees. Pennafrost is prevalent in this area and is classified as 
discontinuous. 

Since the l 930's the immediat! envirorunent has been altered by extensive hard rock exploration and 
mining. Remnants of placer operations, some of which predate the hard rock activity, can be seen 
throughout the area. Hard rock exploration in the area is ongoing. 

Between December 1997 and October 1998 temperatures at the Mt. ~ansen site have varied from 
a low of -33.5 °C (January 1998) to a high of 23 2 °C (June .1998). Mt. Nansen precipitation data 
collected by B YG consists of rainfall measurements during six months of 1998: April 3. 6 mm, ~1ay 
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65.0 mm, June 67.3 mm, July 25 .0 mm, August 33.8 mrn and September 37. l mm. Details about the 
environment at the Mount Nansen mine site are provided in the IEE submitted by BYG in 1994. 

7. CONSULTATION/REFERRAL OF APPLICATION 

Public consultation? 

Ori2inal Application 
Date referred to government departments: 
Date referred to public: 
Deadline for comments: 

Additional Information 
Date referred to government departments: 
Date referred to public: 
Deadline for comments: 

Referral Sent To 

Yes 

March 26 1998 
March 26 1998 
April 20 1998 

August 25 1998 
August 25 1998 
September 14 1998 

DIAND ENVIRO:N1v!ENT, Kirstie Simpson, Project Manager 

DIA.1'.1D LAND RESOURCES, Mark Znun, Regional Manager 

DIAND MINERAL RESOURCI'.S, Hugh Copland, Engineer of Mines 

DIA.ND EXECUTIVE SERVICES 
Fred Privett, Manager Socio-Ecrnomic Benefits 

DIAND CARMACKS DISTRICT OFFICE 
Kirby Meister, Regional ManagE ment Officer (RMO) 

LIITLE SALMON CARMACKS FIRST NATION Joe Bellmore, First 
Nation Resource Officer/ Cluis Hobie, Director, Lands Resources & 
Infrastructure 

DEPARTMENT OF ENYIRONMENT(DOE) 
Vic Enns, Head, Pollution Abatement 

DEPARTMENT OF FISfIBrum: & OCEANS (DFO) 
Gail Faulkner, Chief, Habitat Protection 

YTO RENEW ABLE RESOURCES · ENVIRONivlENT AL ASSESSMENT 
SECTION 
Kelvin Leary, Manager 

BYG NATURAL RESOURCES D>l'C. 
Application QZ97-029 for Amendment to Water Licence QZ94--004 

Date Comments Received 

No comments received. 

No comments received. 

April 07 1998 & August 27 
1998 

No comments received. 

No comments received. 

No comments received. 

No conuncnts received. 

No comments received. 

March 30 1998 & April 09 
1998 
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Referral Sent To 

YTG ECONOl'v1IC DEVELOPMENT • CANADA./ YUKON GEOSCIENCE 
OFFICE 
Diane Brent, Development Assessment Coordjnator 

YTG ECONOMIC DEVELOPMENT, Jessie Duke, Mining Facilitator 

VlLLAGE OF CARMACKS, D Luc Lacasse, Mayor 

COUNCIL OF YUKON FIRST NATIONS 

YUKON CONSERVATION SCCIETY (YCS) 
Jennifer Ellis, Executive Directc,r/ Bob Van Dijken, Director 

YUKON SALMON COM?vITI'TEE, Carl Sidney 

MIDNIGHT MINES LID., Bill Harris Presidem 

.. ..., .... YTWB 

Date Comments Received 

No corrunents received. 

No corrunents received. 

No comments received. 

No corrunents received. 

No corrunents received. 

No comments received. 

No comments received. 

A site tour at the Mount Nansen mine was organised by DIAND Water Resources on September 17 
1998. Ms. Sue Moodie and Mr. Bob van Dijken from the Yukon Conservation Society, Mr. Jon 
Bowen from YTG Renewable Resources, Ms. AJlison Back from Environment Canada and Mr. Bill 
Slater from DIAND Water Resources participated in the site visit . 

On November 19 1998 Water Resources circulated a draft screening report to all of the agencies on 
the original referral list. The deadline for comments on the draft screening report was December 02, 
1998. Comments were recebed from Kevin McDonnell (Project Manager, DIAi"\[D, Environment 
Directorate), Stephen Hure,tu (Environmental Coordinator, BYG), Jon Bowen (Environmental 
Assessment Analyst, YTGRenewable Resources), and Hugh Copland (DIAND, Mineral Resources). 

8. ENVIRONMENTAL ISSUES AND MITIGATION 

8.1 Effective Functionini: of Ditches 

If the proposed work is not c,,rried out according to specifications the structure could fail to operate 
effectively Damage to the !mer could result in seepage into the tailings pond Erosion of ditch 
materials could occur. Unplanned seepage of ditch flows into the tailings pond could result in 
exceedance of the tailings pond capacity and discharge of contaminated pond water to the 
downstream environment. Er,)sion of ditch materials could cause sedimentation in Dome and Victoria 
Creek waters, negatively imp.acting aquatic life in these watercourses (fish fry have been observed in 
Victoria Creek) and compromising overall stream health. 

BYG NA TUR.AL RESOURCES T~C. December 04 1998 
Application QZ97-029 for Amendment to Water Licence QZ94-004 
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Mitigation 

1. The modifications pl'Oposed for the north and west diversion ditches must be undertaken in 
accordance with S•!ction 8.5.2 (Diversion Channel Design) and Section 94 (Erosion 
Protection) of the "'BYG Natural Resources Inc., Mt. Nansen Gold Project, Tailings 
Impoundment Final Design Report, August 1995 (PM 5314.05.02)", prepared by Klohn­
Crippen, 

2. 

3. 

The ditch modifications must be carried out in compliance with the Construction Quality 
Assurance Manual that is appended to water licence QZ94-004 (Appendix 3). 

The west and north diversion ditches must be maintained in accordance with the ditch design. 

8.2 Acid Rock Draina2:e Potential of Rip Rap 

Rip rap material with the po :ential for acid rock drainage should not be used for ditch construction. 
Materials used in the con~tn. ction of the ditches will be exposed to water and air. Construction rock 
with the potential for ARD could cause the release of acid and metals into ditch flows which report 
to Dome and Victoria Cred.s. This could negatively impact aquatic life in these watercourses (fish 
fry have been observed in Victoria Creek), and compromise overall stream health. 

Mtigation 

4. Only material that does not have acid rock drainage potential may be used in the ditch 
construction. 

8.3 Revision of Water Balance 

The original water balance fc.r the Mt. Nansen tailings management facility did not correctly estimate 
the volume of seepage that would report to the tailings pond from the north diversion ditch. The 
water balance should be upd:Hed to include realistic estimates of seepage from the diversion ditches, 
taking into consideration tht i effects of the proposed modifications. As has already occurred at the 
Mt. Nansen site, incorrect wHter management modelling can result in the inability of the tailings pond 
to accommodate all the wate:· that reports to the pond. This could result in discharge of contaminated 
pond water to the downstream environment, with potentially negative impacts on aquatic life (fish 
fry have been observed in Victoria Creek). 

In the diversion ditch water licence an1endment application, BYG recommends that in-stream 
measurements be collected c.uring spring freshet and early summer to determine the actual amount 
of seepage from the diversion ditches, and that the model be updated to allow for this seepage, as well 
as any improvements to the ,iiversion structures (VISTA Evaluation, February 24 1998) 

BYG NATURAL RESOURCES iNC. 
Application QZ97--029 for Ameniiment to Watr,r Licence QZ94-004 
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Mitigation 

5 . The water balance for the Mt. Nansen mine operation must be revised to incorporate site 
conditions. 

8.4 Crossin~s of Diversion Ditches 

Crossings of the diversion ditches should not encumber the hydraulic capacity of the ditches. 
Inadequately sized culvert ir1stallations could result in ditch flow spilling into the tailings pond and 
causing unplanned discharge of contaminated water from the pond to the environment Inadequately 
sized culvert installations may also cause washouts, resulting in sedimentation of ditch flows causing 
negative impact to do1Nt1stream aquatic life (fish fry have been observed in Victoria Creek), as well 
as degradation of overall str,!am health. 

Mitigation 

6. Any crossings of the west and north diversion ditches must not reduce the hydraulic capacity 
of the ditches. 

9. CUMULATIVE ENVIRONMENTAL EFFECTS 

With the implementation of t ile mitigation measures dlscussed above, cumulative effects are not likely 
to occur as a direct result of the proposed amendments . 

10. 

1. 

2. 

3. 

SUMMARY OF ~mGATION MEASURES 

The modifications proposed for the north and west diversion ditches must be undertaken in 
accordance with Section 8 .5 .2 (Diversion Channel Design) and Section 94 (Erosion 
Protection) of the ''BYG Natural Resources Inc. , Mt. Nansen Gold Project, Tailings 
lmpoundment Final Design Report, August 1995 (PM 5314.05 02)", prepared by Klohn­
Crippen. 

The ditch modificati ans must be carried out in compliance with the Construction Quality 
Assurance Manual tliat is appended to water licence QZ94-004 (Appendix 3). 

The west and north diversion ditches must be maintained in accordance with the ditch design. 

4. Only material that c oes not have acid rock drainage potential may be used in the ditch 
construction. 

5. The water balance for the Mt. Nansen mine operation must be revised to incorporate site 
conditions. 

BYG NATURAL RESOURCES INC. 
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6. Any crossings of the west and north diversion ditches must not reduce the hydraulic capacity 
of the ditches . 

. 11. SIGNIFICANCE 

After taking into account th1~ above mitigation measures, 
are any of the adverse environmental effects significant? No 
If yes, which ones? NI A 

12. LIKELIBOOD OF OCCURRE.NCE 

Are any of the above adverse, significant, 
environmental effects likely to occur? 
If yes, which ones? 

NIA 
NIA 

13. CEAA DETER1\1IHATI0N RECOMMENDATION 

20(l)(a) ... taking into account the implementation of any mitigation measures that the responsible 
authority considers appropriate, the project is not likely to cause significant adverse environmental 
effects, the responsible au the rity may exercise any power or perfonn any duty or function that would 
permit the project to be carri,~d out and shall ensure that any mitigation measures that the responsible 
authority considers appropriate are implemented; .. .. 

14. SCREENING REPORT AND/OR DECISION REPORT 

Public notified of screening: No 
Public comments on screening: No 
Record of comments attach<;d to screening form? No 

1S. AUTHORISATION 

Prepared By: 

Authorised By: 

Signature: 

Yodi1 Johnson 
A/ H<!ad, Environmental Assessment and Planning 
Wate· Resources Division 

egic1nal ~anager 
Wate· Resources Division 

Date: 

BYG NATURAL RESOURCES lNC. 
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QZ98-033. B. Y.G. Natural Resources 
Exhibit List. as of April 27. 1999 

1. APPLiCATiON 

1.1 Schedule IV and letter, 23 .11. 98 

filename: /adam/exlists/q33exl. wpd 
Page 1 of 1 

1.2 Drawing, General Arrangement Flotation Circuit. 20. 7. 98 
Set of Three Drawings. "Process Flowsheet". May. 1995 ' -, l..) 

1.4 Clarification of Application, 9.2.99 

2. PUBLIC l"~OTICES 

3. CORRESPONDENCE - BOARD TO APPLICANT 

-t CORRESPONDENCE - APPLICANT TO BOARD 

5. INTERVENTIONS 

6. CORRESPONDENCE - BOARD TO INTERVENORS & TO ALL PARTIES 

7. CURRENT/PREVIOUS WATER USE LICENCE(S) 

7.1 Office Compilation of Water Use Licence QZ94-004, as ofFeb/98 

8. .l!.,Xtt1J:S11 ~ .t:r"ITEKJ<.,u A 1 t'UHLIC H.1!.,ARiNu 

9. ENVIRONMENT AL A.SSE-SSMENT (CEAA) 

10. DEC1SJ.~N 

i1. TRANSCRiPT OF PUBLiC HEARiNG 

12. OTHER 
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~B.Y.G. 
NATU RAL RESOURCES INC. 

November 23, 1998 

Mr. Ron Johnson 
Chairperson, Yukon Territory Water Board 
Suite 106, 200 Range Road 
Whitehorse, Yukon 
YlA 3Vl 

RE: APPLICATION FOR AN AMENDMENT TO LICENSE QZ94-004 

Dear Sir: 

I am requesting an amendment to _our water license to reflect the following two items: 

• The greater than expected specific gravity of the tailings in the tailings pond. 
• Our ability to float sulfides from our tailings. 

The greater than expected specific gravity of tailings in the tailings impoundment 

Recent soundings and mapping of the tailings in place in the impoundment has shown that there 
are 77,000m3 of unfilled volume in the impoundment up to a point one metre below the spillway. 

If we filled this volume with tailings at a fill rate of 1. 417 tonne/m3 this would enable us to 
deposit a further 109,000 tonnes of tailings. 

The present Brown McDade pit and stockpiles contain approximately 60,000 tonnes of ore. 

The processing of all further licensed materials would therefore leave an unfilled volume in the 
tailings pond capable of holding approximately 49,000 tonnes of ore. 

Our ability to float sulfidic material from the tailings 

The Flex zone contains ore material very similar to the material in the lower levels of the Brown 
McDade pit i.e. it is a mixture of oxidised and unoxidised ore giving lower recoveries of gold and 
silver. 

We have designed a flotation plant and carried out the required test work to show that we can do a 
bulk flotation to remove sulfidic materials and produce a saleable concentrate. 

General Delivery. Carmack:;, Yukon Territory YOB /CO tel: 867 863 59136 Jax: 867 863 6028 <!-mail bygi/ijunix.infoserve.net 
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This plant is presently under construction. See accompanying General Arrangement and Flow 
Sheets 1 through 3. 

The result of the flotation of the su1:fidic material from the cyanidation tailings is a tailings product 
that has a lower sulfidic content than the majority of Brown Mc Dade ore processed to date. 

This lower sulfi.dic content means that the tailings from this process will be similar in all regards 
to the Brown McDade tailings except they will be acid consuming. (See attachment) 

I am therefore requesting that ore from the Flex zone be included in the list of materials we are 
allowed to process and deposit in the tailings facility. 

I thank you in advance for your attention to this matter and hope that I can receive an early answer 
to this amendment request. 

C. Dickson 
Pe ·oent, B .Y.G. Natural Resources Inc. 
I 
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ACID BASE ACCOUNTING TEST REPORT 

C lie nt: BYG Naturdl Resources Ltd 
11 o lndustri:ql Rd. 
Whitehorse, Yukon 
Y1A 2T9 

Attention: Ms. Gordana Vicentijevic 

Sobek Method 

Date: 

PrQJec~ 
16-Nov-98 

98-034 

Sample t.D. % Total % Sulfate Past.e Acid Neutralization Potential (NP) 
Sulfur Sulfur pH Potential Actual Ratio Net 

F4 Flotation tails 0.42 0,34 7.9 2.50 3.4 1.38 0.9 
F4 Flot. tails (duplicate) 3.7 

..:. n.::i y,.esl p:oc:oau~~ /~n1 ·Fie ld and Lae::>r.itciy M einods App li¢abl'3 tD O•orbtJrelcn ;ind 1,4Jne.soi ls'. c ?A 1;,qo~ -78..0S4. iS78. pp. AS..S5. 
;:,c:: :u 2I ;,;p = NP1rlr.ili12tlo11 pc,t,,nti;;i l o: dolormincd l;:y Sobel: ,,eJd co,i:>t..mpUon ta~I. 

:;_ .;e1d po1.,n!i" f "' ( 'I. total , 1.oltur ·% sulfa te 5uL'\.ir} X J 1.25 
~. NP Ra1io = Acru3f NP/ Ai:id potential 
5, N el NP = Aclu.il l'(P • Aci<1 pat,:,nUQI 
&. Tl'lc : o d po!anlial and lh,: ne,u11alq::in5 pct,mlia:I" ;)re expre,,aad in Ko c -ac a., oqu i.-aJi,n t pi:ar \or,ne o f ,; s.mple. 
7. s ~mples ..,Ith "Ofl~u .. , Met t,IP are gol'Qr>tial .icid prociuccrc 
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QZ98-035, B.Y.G. Natural Resources 
Exhibit List, as of April 27, 1999 

L APPLICATION 

1. l Schedule IV and letter, 28.12. 98 
1.2 Clarification of Application, 9 .2. 99 

2. PUBLIC NOTICES 

3. CORRESPONDENCE - BOARD TO APPLICANT 

4. CORRESPONDENCE - APPLICANT TO BOARD 

5. INTERVENTIONS 

filename: /adam/exlists/q35exl.wpd 
Page 1 of 1 

6. CORRESPONDENCE - BOARD TO INTERVENORS & TO ALL P A.T{TIES 

7. CURRENT/PREVIOUS WATER USE LICENCE(S) 

7.1 Office Compilation of Water Use Licence QZ94-004, as ofFeb/98 

8. EXIHBITS ENTERED AT PUBLIC HEA...'llING 

9. ENVlKUNlVIEN lAL A~~E~~lVlEN I (L~AAJ 

10. DECISION 

11. TRANSCRIPT OF PUBLIC HEARING 

12. OTHER 



r' 

( 

( 

~B.Y.G. 
NATURAL RESOURCES INC. 

December 28, 1998 

Mr. Ron Johnson 
Chairperson, Yukon Territory Water Board 
Suite 106, 200 Range Road 
Whitehorse, Yukon 
YIA 3V1 

RE: APPLICATION FOR AN A.1'1ENDMENT TO LICENSE QZ94-004 

Dear Sir: 

I am requesting an amendment to our water license to reflect our ability to float sulfidic materials 
from our tailings. 

The proposed installation of a flotation plant capable of floating the sulfidic materials from 
tailings containing up to 700 tonnes per day of solids will give BYG the ability to produce a 
tailings product lacking any ability to produce acid and which is in actual fact a consumer of acid. 
( see attached report appendix 1.) 

The original constraint contained in the Water Licence, of placing all tailings materials at least one 
metre below the spillway invert. was put in place to deal with the expected sulficlic nature of the 
lower part of the Brown McDade pit. This sulfidic nature gives the tailings from this part of the pit 
an ability to generate acid upon the oxidation of the sulfide content. 

The last one metre was to be ftlled with water, to reduce the access of oxygen to the sulficlic · 
content of the tailings, the reduced access of oxygen would have slowed the rate of oxidation of 
the sulfides, which would therefore have lessened the rate of the formation of acids and 
consequently the rate of their discharge to the environment. 

By utilising this volume for the placement of an acid consuming material the access of oxygen is 
further reduced (appendix 2) and any possibility of acid being discharged to the environment is 
reduced to zero. 

The one metre at the top of the tailings impoundment to the bottom of the spillway invert, has a 
volume of approximately 80,000m3

. 

At a specific gravity of 1.46 tonne per cubic metre this would enable us to deposit a further 
116.800 tonnes of ore in the present tailings facility. 

General Delivery, Cannacks. Yukon Territory rGB /CO tel: 867 863 59/36 Jax: 867 863 6028 e-mail b_vglipunix.hl}oserve.net 



r 

l 

l 
I 

I 
L 

,-\ ,\ .., .. '..,. 'I •,:. - - - - _. _. _. - .J J ,.I'- ' • ..; V 

( 
\ 

( 

09 102 ' 99 TUE 07:50 FAX 8676687180 BYG RES . INC. 

For the December 28ru application: "dcpos,t tnilings in the volume of the tailings facility up to the 
level of the bottom of the spillway invert". 

Change Requested 

PA.RT C- DESIGN, CONSTRUCTION Al'l-0 MODIFICAT!ON 

17. 
c) The taihngs impoundment shall be equipped with an emergency spillway. The volume of 

the :impoundment from one meter below the spillway invert to the invert itself may be 
filled with tailings which have been showTI to be neutral or acid consuming. 

I hope this is what you required, if any further infon:nati.on is needed please do not hesitute to call 
rne at 867 863 5913. 

' C. Dickson, 
ent, B. Y.G. Natural Resources Inc. 

(,eneral Ddivery, Carm~i..s. }i,kmr 7'em101;1 YUfl JC'O Ir,: 867 863 59 / 36 Jax: 1167 j63 6028 <'-mail by~@umxmfomvc.nl'i 
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09 / 02 ' 99 TGE 07:50 FAX 8676687180 BYG RES. Ii'/C. 

~B.Y.G. 
NATURAL RESOURCES INC. 

9lll F cbruary 1999 

.v1r. Dale Efloda, Chair 
Yukon Territory Water Board 
Suite 106, 419 Range Road 
\Vhitch.orse 
YT YlA 3Vl 

By Facsimile: 867 668 3628 & e-rnail: doeringj@inac.gc.ca· 

Dear \11r. Eftoda: 

YUr: Ci·i TcaRITORY 
i i' · •. T=J an.\ on 
I - ' - ' ·-· \J:·- .U 

_: :: --·=-'P-'--­
~ ~ .. ·, r.2q, ' Co'/ . - · . . . -UE r ~ 

1ggg FEB -~ A 8: 35 

0.?Cf '"i-o '63 " 

u~f--03~-

I am writin~ in response to a reqtJ.est from Judy Doering to provide in greater and exact detail the 
changes we are requesting in the wording of the Water Licens0 QZ94-004. 

For the November 23ni application: "ore from the Flex Zone be included in the list of materials we 
are allowed to process and deposit in the tailings facility". 

Change Re.quested 

Part D - OPERATING CONDITIONS 

20. Water Use and Deposit 

The Licensee is h1.'Teby authorized 

c) To modify and existing mill facility, to operate that mill facility for the 
processing of oxide ores from a deposit knovm as the Brown McDad.c depos1t 
and from such tailings and waste dumps that are in existence on the effective date 
of this License and which have been identified i.o application QZ94-004 and 
which are amellilble to cyanide extraction and also for the process1.ng of ore from 
other are bodies on tl1e property in such a manner as to produce tailings that arc 
either neutral or acid consuming. 

Gensral D~lrv<:ry, Carmack,, Yuknn Territory YOB JCO ~I: 867 863 59 J 36 Ja:i:: 367 863 6028 e-mail hyg@:mrr..m/osl!T'Yt:.11el 
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The amendment would not increase the hydrostatic pressure on the dam. 

I am therefore requesting an amendment allowing us to deposit tailings in the volume of the 
tailings facility up to the level of the bottom of the spillway invert. 

I thank you in advance for your attention to this matter and hope that I can receive an early answer 
to this request. 

Yours truly, 

t, B.Y.G. Natural Resources Inc. 

General Delivery, Carmacks, l'uiwn Terriiory YOB /CO 1el: 867 863 59136 fax: 86 7 863 6028 <!-11wil byg (i!}unix. infoserve.nel 
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ACID BASE ACCOUNTING TEST REPORT 

Client: BYG Nat.urdl Resources Ltd 
11 O lndustri:al Rd. 
Whitehorse, Yukon 
Y1A2T9 

Attention: Ms. Gordana Vicentijevic 

Sobek Method 

Date: 

Project: 
16-Nov-98 

98-034 

Sample t.D. % Total % Sulfate Paste Ac::id Neutralization Potential {NP) 
Sulfur Sulfur pH Potential Actual Ratio Net 

F4 Flotation tails 0.42 0.34 7.9 2.50 3.4 1.38 0.9 
F4 Flot. tails (duplicate) 3.7 

~~ ~Grcic 
Senior Chemist 

Nr,tas: 
1, .An.>.ly,lcal proc:.ociur,:,~ (/bm "Field and Latior.it.c,y MethCJds A.pp~ble to O•o<bllr<len :ir,d l4lne.5Qil3'. EPA GljlD~-78-0Scl, 1078. pp, ,i::i-SS. 
2. P.<:11.131 ~p = N .. ~r.>Ji:i:atlon p<:>l.enti;;il a:: d"tcormit"cc:11:t Sobck :,cld con:11,r,,i:,lion !tl~I. 
3. Ac:id po1.,r1fod"' (% total s1all11r • % sulfafe sulfur) X 31.25 
4, ltlP Ra1io = Aau:i,f NP/ A.i:id potential 
S. Net NP= Aclv.il NP• Acid pa~nllui 
s. 'l'"l"tc ,oe1id potential •nd \he neutralq:in9 pot1:mliai.l:: ;,re e:,:~re:oeed in Kt, CaC o~ 0q1.1i.-alc,n( par tonne or sample. 
7. s~mples "'Ith n011ait1 ... ci Met NP are pol\',r>ti:,I :&<!i4 pt'C<11.11,cr11 

@IHI:! 
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APPENDIX 2. 

Diffusion of Oxygen to the Tailings Surface: 

With one metre of water above the tailings the rate of diffusion to the surface of the tailings can be 
calculated from: 

The concentration of oxygen at the surface of the pond Cp 

The concentration of oxygen at the surface of the oxygen consuming /acid generating tailings Ct 

The distance from the oxygen conswning /acid generating tailings surface to the pond surface o 

The surface area available for diffusion per unit surface area A 

The diffusion coefficient of oxygen Ao 

The rate of diffusion= Ao A (Cp - Ci)/ o 

With o equal to 100 cm, Ct at a value of zero and A equal to one this becomes: 

The rate of diffusion = ~ Cl! / 100 

With one metre of acid consuming tailings replacing the one metre of water diffusion to the acid 
generating tailings can be calculated from: 

The rate of diffusion= Ao A (Cp - Ct)/ o 

In this case A can be calculated from the volume ofliquid contained in l m3 of tailings 

SG of ore 3.0 tonnes per cubic metre. SG of tailings 1.46 tonnes per cubic metre. 

Water in one cubic metre of tailings = l - 1.46/3 = 0. 5 l 

With 6 equal to 100 cm, Ct at a value of zero and A equal to 0.51 this becomes: 

The rate of diffusion= '1.o ell/ 51 

General Delivery, Cam ,acks , Yukon Territory J"OB !CO rel: 8(ii 863 59 /36 fm:: 867 863 6028 e-mail byg1/j.w1ix .mf oserve.11t!l 
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I+ Indian and Northern Affaires indiennes 
Affairs Canada et du Nord Canada 

Environment Directorate 
DIAND 
345 - 300 Main Street 
Whitehorse, Yukon 
Y l A2B5 

June 28, 1995 

Mr. Paul Hunter, 
Chairman, 
Yukon Territory Water Board 
Suite 200, 41 14 - 4th Ave. , 
Whitehorse, Yukon, YlA 4N7 

Dear Mr. Hunter: 

0 0 \. ')f.l, 
\ \l'I ') 1· t..V 

..... J d L U \ 

; . -· 

Your file Vocre reference 

Our hie Noue reference 

RE: STATUS OF EARP SCREENING CLASS B WATER LICENCE APPLICATION -
VICTORIA CREEK CROSSING. BY.G. MT. NAl"TSEN 

This letter is to advise you as to the status of the environmental assessment of B.Y.G.'s Type B 
Water licence application for the Victoria Creek crossing. I am aware of a letter from Judi 
Doering to Cornett, Von Finster, and MacKenzie-Grieve dated April 12, 1995 that stated that the 
Board would be dealing with this application separately from the quartz mining application. I 
wanted to take this opportunity to ensure there is no misunderstanding regarding the 
environmental assessment of the Victoria Creek crossing water licence application. 

I would draw your attention to a letter dated April 19, 1995 from Dan Cornett to RERC 
members, and copied to Judy Doering, which stated that the screening underway for the Mt. 
Nansen mining project would incorporate comments received for the Victoria Creek crossing as 
part of the overall project screening. This position was also stated in a letter dated May 25, 
1995 from Dan Cornett to yourself. 

The RERC review of the BYG mining project includes the various components that are directly 
linked to the mining and milling development. This includes the Victoria Creek crossing. As the 
creek crossing is an integral part of the overall mining project, we are unable to make a separate 
EARPGO screening decision for the creek crossing only. The decision on this aspect of the 
development will be incorporated into the overall project screening and decision report which we 

Canad~ 
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will provide to you as soon as they are completed. As you are aware, the completion of our 
screening report is pending submission of further information from B. Y. G. regarding their tailings 
dam. Thank you for your understanding in this matter and if you have any questions please call 
me at 667-3250, or Kevin McDonnell at 667-3864. 

Marg Crombie, 
Chair, Regional Environmental Review Committee 

CC. Jim Smith, 
Mike I vanski, 
Dan Cornett, 
J. Hough, 
G. Mackenzie-Grieve, 
G. Faulkner, 
C. Cuddy. 

~ t :1a fft. . t~- ··.•·~ - ·~,, ) 
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l+I Indian and Northern 
Affairs Canada 

Affaires indiennes 
et du Nord Canada 

Environment Directorate, 
Northern Affairs Program, DI.AND 
345-300 Main St. 
Whitehorse, Yukon Territory 
YlA 2B5 

November 16, 1995 

\JI ! ' - I ! 7 .- - -. 1- .._ C' y 
J ._ •• - ; j _ , ,. I --·1, 

- . . . _, 

1s:,5 ;;:·; ! 1 A IQ: l 3 
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· Q?-9 j :___()_Qll 

To: Public Distribution List for BYG/Mt. Nansen Project 

Your frle Votre relerence 

Our f,/e Notre reference 

5510-4-8 

Re: EARP Screening Report - Mt. Nansen Resources Ltd. Gold Mine Project 

Please find attached the Screening Report, dated November 15, 1995 resulting from the 
environmental assessment carried out under the federal Environmental Assessment and Review 
Process Guidelines Order (EARPGO) ofBYG, Natural Resources Inc. Gold Mine Project. If 
you have any comments in relation to the Screening Report, I would ask that you submit them in 
writing to Director ofEnvironment Directorate, Northern Affairs Program, DIAND, Room 330, 
3rd floor Elijah Smith Building, 300 Main Street, Whitehorse, Yukon, YlA 2B5. Comments 
should be submitted no later than December 15, 1995 and will be considered in development of 
DIAND's Decision Report on this project. 

Copies of this Screening Report and further information regarding the environmental assessment 
process are available at: 

Communication Services, Northern Affairs Program, Room 410 Elijah Smith Building, 
300 Main Street, Whitehorse; and 

• the Carmacks District Field Operations Office, Northern Affairs Program 

The Report is available for viewing at: 
• DIAND Library, 3rd Floor, Elijah Smith Building, Whitehorse; 
• Whitehorse Public Library, 2nd A venue, Whitehorse; 
• Carmacks Library, Carmacks Yukon 
• The Council for Yukon First Nations, II Nisutlin Drive, Whitehorse; and 
• Little Salmon Carmacks First Nation, Carmacks 
• Selkirk First Nation, Pelly Crossing 
• Na-Cho Ny 'a'k Dun First Nation, Mayo 

< 
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Pursuant to Section 12(c) ofEARPGO, the Regional Environmental Review Committee (RERC) 
has recommended that: 

"the potentially adverse environmental effects that may be caused by the proposal are 
insignificant or mitigable with known technology, in which case the proposal may proceed or 
proceed with the mitigation as the case may be". 

Thank you for your interest in this project. If you have any ·questions in relation to this screening, 
you may either contact myself at (667-3250) or Kevin McDonnell (Project Manager, 
Environment Directorate, NAP) at 667-3864. 

Yours truly, 

n"' ~ a c,..,, ~.:._ 
Marg ~ombie 
Chair, Regional Environmental Review Committee 
Environment Directorate, Northern Affairs Program; 
Department oflndian Affairs & Northern Development 

Attachment: 1995 Screening Report 

CC. - J. Smith V-President Operations, BYG 
- RERC Members - BYG Project 
- M. Ivanski, Regional Director General, DIAND, Yukon Region 
- L. Craig, Associate Regional Director General, DIAND Yukon Region 
- K. McDonnell, Project Manager, Environment Directorate, NAP, DIAND 
- J. Wolchuck, RMO, Carmacks 
- M. Vance, Little Salmon/Carmacks First Nation 
- D. Isaac, Selkirk First Nation 
- B. Germaine, Na-Cho Ny'a'k Dun, Mayo 
- Yukon Conservation Society 
- Yukon Chamber of Mines 
- Communication Services, Northern Affairs Program, DIAND 
- DIAND Library, 3rd Floor, Elijah Smith Building 
- Whitehorse Public Library, 
- Carmacks Library 
- The Council for Yukon First Nations, Whitehorse 
- CBC Yukon, Whitehorse 
- CHON-FM Radio, Whitehorse 
- CKRW Radio, Whitehorse 
- Whitehorse Star, Whitehorse 
- Yukon News, Whitehorse 
- Yukon Territory Water Board 

~ , ? .• ~ ''·· ~ ,:, I X b J 
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SCREENING REPORT: 

B.Y.G. Natural Resources lnc.'s 

Mount Nansen Gold Mine Project 

Prepared Pursuant to the 

Environmental Assessment and Review Process Guidelines Order, 1984 

Prepared by 

Regional Environmental Review Committee and 

Department of Indian Affairs and Northern Development 

Whitehorse, Yukon Territory 

November 1 5, 1995 

........ , , .., ,, : 1-. \ :: ... ,, ... . . '/;..,, V) 
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as a Level 11 review. 

DIANO carries out Level II screening with the assistance of the Regional 
Environmental Review Committee, or RERC. RERC is chaired by the DIANO 
Director of Environment and is comprised of representatives of federal and territorial 
government departments, the Council for Yukon First Nations and Yukon First 
Nations directly affected by project proposals (Appendix 1 ). 

The assessment process is initiated by th_e submission of a _Project Overview. 
RERC's evaluation of the Project Overview ·often results in a request for the 
preparation of more detailed information in the form of an Initial Environmental 
Evaluation (IEE). An IEE is a documented evaluation of the proposed Project, 
providing detailed information regarding the Project's potential environmental and 
related socio-economic impacts. RERC members will evaluate the adequacy of the 
information and the proposed mitigation measures. Based upon the information 
provided, RERC members will make recommendations to DIANO as to whether the 
Project may proceed or not. RERC may also make recommendations on mitigation. 

A Screening Report based on the IEE is prepa.red by DIANO under the EARPGO, and 
contains recommendations for review by DIANO senior management. The 
Screening Report may recommend: 

• 

• 

• 

• 

the environmental and related socio-economic impacts of the proposal are 
insignificant or mitigable with known technology and the project may 
proceed to the regulatory level (and may include recommendations on 
mitigation measures); 

the impacts are unknown and call for the proposal to be reassessed and re­
screened, or for the proposal to be referred to an EARP Panel; 

the proposal's impacts are significant and should be referred for review by a 
fu ll EARP Panel; or 

the impacts of the proposal are unacceptable and the proposal should be 
rejected. 

For more information on the Level I and II EARP processes please refer to the 
DIANO publications: 

"The Environmental Assessment and Review Process (EARP) Yukon Region" 

"The Environmental Assessment and Review Process Level I Screening: 
Yukon Region"; and 
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had submitted their Initial Environmental Evaluation (IEE) and that it was available 
for public review. The letter also provided information regarding the environmental 
assessment process and invited members of the public to submit any comments or 
concerns about the project. The IEE was made available at the Whitehorse and 
Village of Carmacks Libraries, Selkirk and Little Salmon / Carmacks First Nation 
Offices, the DIANO office in Carmacks and DIANO library in Whitehorse. 

DIANO encouraged B.Y.G. to carry ·-out, and document, a public consultation 
program. B. Y .G. documented the consultation they carried out in Section 9 of their 
IEE. This included meetings with Little Salmon / Carmacks First Nation, and the 
local Village of Carmacks government. On February 21, 1995 B.Y.G. hosted a 
public meeting in Carmacks which DIANO attended. 

DIANO may also hold a public meeting if interested members of the public so 
desire. At such a meeting, there would be an opportunity for members of the 
public to ask questions about the project and express any concerns in relation to 
the EARP review of the project and for DIANO to summarize its findings and 
recommendations. Public concerns are then considered prior to DIANO making it's 
final determination on the project. As no significant public concerns were raised at 
the public meeting held by B. Y . G., nor were any other public concerns identified to 
DIANO during the assessment, a DIANO sponsored public meeting was not held. 

3.2 Consultation with First Nations 

The B.Y.G. Project proposal falls within the traditional territory of the Little 
Salmon/Carmacks First Nation . The Little Salmon/Carmacks First Nation, Council 
for Yukon First Nations, Selkirk First Nation, and Northern Tutchone Council are 
represented on the RERC and were provided all RERC correspondence, invited to 
attend RERC meetings, and were given the opportunity to identify and submit their 
concerns. In addition, DIANO provided contribution funds to assist Selkirk First 
Nation in their review. DIANO staff had meetings and telephone conversations with 
First Nation representatives to solicit and clarify concerns. The concerns raised by 
the First Nations have been incorporated into this Screening Report. 

4.0 CHRONOLOGY 

In 1988 and 1989, B.Y.G. approached DIANO and RERC with a Exploration and 
Development Overview for the Mt. Nansen Property. However during the next few 
years, B. Y .G. put the project on hold pending better metal prices and financing. 

In June 1994, B.Y.G. submitted their Mount Nansen Project Overview to DIANO. 

4 

n- .. ,' ... ! • ~.~::. b. '\ 

1. -,,, I, 



f 

r 

1 

I ( 
l 
1 

I ... 

l 

was constructed and it was operated during the periods 1966-1967 and 1976-
1977. The mill, much of the support plant, and two small tailings ponds containing 
waste from production activities remain on site. 

B.Y.G. Natural Resources Inc. acquired the properties and combined them with 
additional claims to form the current property in 1984. In conjunction with 
Chevron Minerals, B.Y .G. carried out an exploration program between 1985 and 
.1989. B.Y.G. currently ow_ns 100% of the Mount Nansen project, subject to 
royalties. 

5.3 Mine Plan Summary and Scheduling 

B.Y.G. plans to mine approximately 300 tonnes of gold-bearing oxide ore per day 
using open pit mining methods. Oxide ore will be excavated from the open pit, 
trucked and dumped in the run-of-mine ore stockpile. From here it will be reclaimed 
by front end loader, dumped through a grizzly to a dump hopper and fed by 
conveyor to the coarse ore bin . Coarse ore would discharge onto a conveyor belt 
feeding the primary crushing circuit and then transferred via conveyor to the fine 
ore bins. Fine ore would be transferred to secondary crushing and grinding , 
followed by thickening prior to cyanidation . 

The existing on-site mill would be converted to a process involving cyanidation, 
carbon adsorption (using the carbon in pulp method), carbon elution and zinc 
preparation. This process is referred to for simpl icity elsewhere in this report as the 
carbon-in-pulp or CIP process. The resulting sludge would then be fluxed and 
smelted to produce dare bullion. The CIP tailings would be treated to destroy 
cyanide prior to discharging to the tailings containment area. 

Based on proven reserves , the project life is about four years, including one year of 
preproduction work. B. Y .G. considers extension of mine life likely through 
development of additional oxide ore deposits, or if viable metallurgical processes are 
developed to allow for development of sulphide ore on the property. 

B. Y. G. estimates that infrastructure and construction activities necessary prior to 
start-up would take 4 - 6 months and would include: 

• Construct a 50 person kitchen-bunkhouse complex (establish bunkhouse and 
cafeteria, renovate offices, provide water, power, sewage, telephone 
services) ; 

• Retrofit the existing flotation mill to a cyanidation/carbon-in-pulp (CIP) gold 
recovery circuit capable of processing 300 tonnes/day of oxide ore from the 
Brown-McDade ore zone ; 
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information should be submitted to the Water Board by 8 . Y. G. in support of 
it's water licence application. This information should be submitted for the 
following reasons: 

1) It will identify how the proposed mitigative measures will be 
constructed and implemented; 

2) The informatio.n submitted in support of the water licence application 
can be assessed and recommendations made to the Water Board for 
their consideration when preparing the water licence; and 

3) The development of licence conditions based upon detailed information 
will enable effective enforcement of the water licence such that 
mitigative measures will be implemented. 

B.Y.G. 's Proposed Mitigation: 

B.Y.G. has provided the information as listed in Appendix 3: References, and 
has committed to providing additional fnformation and plans as discussed in 
this report. 

RERC Recommendation: 

In the water licence application,. B.Y.G: should provide: 

• Detailed Design or Construction Drawings; 
• Detailed Construction Quality Assurance (CQA) / Construction Quality 

Control (CQC} manual for the tailings system and diversions, waste 
dumps and treatment ponds; 

• Design Criteria Report; 
• Detailed Operations Plan; 
• Solution Management Plan; 
• Operational Monitoring Plan; 
• Waste Rock Management Plan; and 
• Emergency Response and Spill Contingency Plan. 

The tailings dam and associated facilities should be constructed and operated 
according to approved COA/CQC manual and operating plan. 
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residues, suspended solids, or dissolved metals. The passage of water 
through the adit is_ also of concern since there a_re some sulphidic materials in 
the adit and water flowing through the adit may result in ARD conditions and 
mobilize metal contaminants. 

Furthermore, one of the methods proposed by B. Y. G. to prevent the 
generation of ARD at the pit floor and wall is to allow the pit to fill with 
water, which may not happen if sufficient amounts of pit water seep through 
the pit floor. 

B.Y.G.'s Proposed Mitigation: 

B.Y.G. stated that they will install a concrete bulkhead in the Brown-McDade 
adit if water seeps out of the adit. This bulkhead will be designed to prevent 
passage of any seepage through the adit which may contaminate surface and 
subsurface waters . 

The backup c;,f waters behind the bulkhead will also allow the pit to fill with 
water, preventing the development of ARD conditions in the pit. 

RERC Recommendation : 

In the Water Licence Application, B.Y .G. should submit a plan which includes 

• program to monitor quantity and quality of seepage from the Brown 
McDade adit; and 

• t riggers and contingencies in the event that monitoring show s that 
seepage of unacceptable quality is being or will be discharged from the 
adit. 

If the adit hasn't been plugged by the time the final decommissioning plan is 
due, B. Y.G. should identify in the plan long term monitoring for seepage of 
pit water to the adit, and triggers and contingencies including plugging the 
adit. 

The cost of plugging the adit should be included in the security deposit until 
the adit is plugged or it can be clearly shown that there will be no need to 
plug the adit. 

10 
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6.5 Tailings lmpoundment Facility 

6.5.1 Thaw Settlement 

Issue / Potential Impact: 

The region in which the mine is located lies within the discontinuous 
permafrost zone and !3. Y .G. 's studies indicate that the entire minesite, 
including the tailings impoundment facility, is underlain by discontinuous 
permafrost. 

The presence of frozen soil under the dam may pose problems since the 
temperature of the permafrost is only slightly below zero, and slight changes 
to the thermal properties of the ground may result in thawing of the 
permafrost. Depending upon soil properties, moisture content and design 
factors, if thawing did occur it could result in unstable foundation conditions 
for the dam or lowering of the dam crest such that overtopping occurs. 
Unstable dam foundation conditions or overtopping could lead to failure of 
the dam and loss of tailings and pond water to the environment. 

The key issue with respect to the stability, design, and expected 
performance of the tailings dam is whether it will remain stable if the 
foundation thaws. 

B.Y.G. 's Proposed Mitigation: 

B.Y.G. collected and submitted further information ("Tailings lmpoundment 
Final Design Report" , August, 1 995) with respect to the dam and associated 
infrastructure which included information on: 

• 
• 
• 

• 

• 

site selection; 
the geotechnical conditions at their proposed site; 
dam design details including thermal, thaw settlement, and seepage 
analyses; 
details regarding hydrology and water management (eg. water balance ; 
design details for the diversion channel, emergency and closure 
spillways); 
Performance monitoring plan including a field monitoring program . 

B.Y.G. estimates that the dam crest would settle by 0.6 m during the three 
years of operation as a result of thawing of foundation materials. Following 
construction, B.Y.G. proposed the dam crest elevation to be 1151.5 m. 
After three years, B. Y .G. anticipates the dam crest to be 11 50. 9 m ( 11 51. 5 
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6.5.2 Seepage 

Issue / Potential Impact: 

Seepage of water from the tailings impoundment facility is of concern for 
two reasons: 

• High rates of seepage may be indicative of thawing of foundation 
soils, and may affect the stability of the dam foundation through 
development of thaw induced pore pressures, differential settlement, 
piping or loss of material at the toe; and 

• There is a potential for seepage of water containing contaminants from 
the tailings impoundment facility to the downstream environment (i.e. 
Dome Creek) since all dams seep to some extent. 

B.Y.G.'s Proposed Mitigation: 

To address the concern with seepage and implications to dam stability, 
B. Y. G. has proposed in the performance monitoring plan to install and 
monitor piezometers in_ the embankment and foundation zones which are 
unfrozen. This will assist in determining seepage through the dam and will 
allow measurement of actual thaw-induced pore pressures for stability 
assessment. 

To address the possibility of seepage through the tailings and dam, B.Y.G. 
submitted particle size analysis test results of the tailings in order to provide 
RERC with further information regarding potential seepage rates of pond 
water through the tailings and dam foundation. 

To minimize seepage through the dam, B.Y.G. proposed to: 

• construct a geosynthetic clay liner on the upstream face of the dam. 

• 

• 

This liner would be intended to minimize potential seepage during the 
pond construction, when water will be ponded against the upstream 
slope prior to tailings deposition; 

develop a tailings beach of fine materials on the upstream face of the 
dam. The thickness of the tailings will increase throughout the life of 
the mine; and 

construct a seepage recovery pond downstream of the tailings pond . 
Any seepage would be collected in this pond and be pumped back to 
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RERC Recommendations: 

The performance monitoring and field monitoring program should include 
monitoring for liquefaction potential and identify the trigger that will initiate 
contingencies. The contingencies, such as construction of a toe berm should 
be identified. 

The final decommissioning plan should include the results of the review of 
the seismic stability including the design earthquake and SPT data from 

. thawed zones (if any). Proposed actions and rationale based ·upon the results 
should also be included in the decommissioning plan. 

6.6 Diversion Channel, Emergency Spillway, Temporary Diversion Ditch 

6.6.1 Diversion Channel 

Issue / Potential Impact: 

The proposed tailings dam site is located in the Dome Creek valley. 
Uncontrolled water flow inputs into the tailings dam via Dome Creek would 
be unadvisable for reasons which include water management problems; 
increased head in dam which may increase seepage rates and stability 
concerns; outflow of pond water via the spillway, and a corresponding need 
to treat water. 

B.Y.G. 's Proposed Mitigation: 

In order to control the flow of water into the tailings dam, B. Y .G. has stated 
that a diversion channel will be constructed to divert the flow of Dome Creek 
around the tailings pond to the north and then rejoin Dome Creek 
downstream of the pond. B.Y.G. proposed to monitor the diversion channel, 
especially in the spring, to ensure that water is properly conveyed through 
the channel. 

RERC Recommendation: 

Detailed designs and CQA/CQC for the diversion channel should be provided 
in the water licence application. 
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levels in Dome Creek. 

RERC Recommendation: 

Construction, operation and abandonment of the temporary diversion ditch 
should be to appropriate engineering standards and the potential for erosion 
minimized. 

6. 7 Tailings Acid Rock Drainage (ARD) 

Issue / Potential Impact: 

B. Y .G. has stated that tailings from the Brown-Mc Dade oxide ore have a 
slight negative net neutralizing potential which means that they have the 
potential to generate acid. There is a concern that ARD conditions in the 
tailings will release heavy metals to the pond water and the water will require 
treatment prior to discharge to the environment, possibly for long after the 
mine has closed. 

B.Y.G. 's Proposed Mitigation: · 

B. Y. G. notes that because of the low sulphide content and fine particle size 
of the tailings, ARD conditions should not develop. B.Y.G. has proposed to 
conduct monthly Acid Base Accounting static tests on the tailings, and, if 
the tailings demonstrate ARD potential then kinetic tests will be conducted to 
verify the theoretical results. If the kinetic tests determine that acid 
generation is still a concern then the tailings will either be permanently 
flooded at abandonment, or covered with sufficient overburden to prevent 
ARD. 

RERC Recommendation: 

A detailed study plan which includes objectives, methodology, triggers and 
action plans, scheduling, and reporting should be included as part of the 
water licence application. The study plan should address the sampling and 
analysis of tailings samples for ARD potential by static and kinetic tests. 
Sampling and assessment of tailings should be ongoing during the life of the 
mine. 

In their water licence application B. Y. G. should propose contingency 
measures such as special milling strategies and restoration options in the 
event that tailings with ARD potential are generated, as determined by the 
detailed study plan. 
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submerge the tailings and to cover any exposed beaches with overburden. 
Due to the fine particle size of the tailings, B. Y.G. notes that the diffusion of 
arsenic from the tailings to the impounded water would be slow. B.Y .G. 
provided particle size analysis test results of the tailings to demonstrate that 
the tailings have a low permeability. Covering the exposed tailings will 
prevent runoff water from flushing the arsenic from the tailings. 

RERC Recommendation: 

The commitments made by B.Y.G. ·should be incorpo.rated into the water 
licence. A detailed study plan on the treatment of arsenic in the tailings and 
pond water, which includes objectives, methodology, triggers and action 
plans, scheduling, and reporting should be submitted as part of the water 
licence application. 

The final decommissioning plan should identify how the tailings will be 
abandoned, considering the potential for arsenic solubilization from the 
tailings. 

The cost of decommissioning the tailings to prevent arsenic solubilization 
should be included as part of the security deposit until it can be shown that 
the tailings will not solubilize arsenic, or that the ta ilings have been 
adequately decommissioned. 

6.9 Effluent quality 

Issue / Potential Impact : 

The tailings pond water will contain cyanide, ammonia and metals, and it will 
require treatment before discharge to the environment. There is a concern 
regarding the need for 8 . Y .G. to conduct additional studies before f inalizing 
the effluent treatment process. 

8.Y.G. 'S Proposed Mitigation: 

8 .Y .G. has proposed to treat the tailings slurry using the S02 air process to 
reduce cyanide levels in the tailings slurry prior to discharge to the tailings 
impoundment facility . Excess reclaim water would be treated using sulphur 
dioxide and air, or possibly hydrogen peroxide, to destroy residual cyanide , 
and ferric sulphate and a clarifier to precipitate arsenic. Treated effluent will 
be discharged to a polishing pond prior to release to Dome Creek. 8. Y. G. 
states that it will not have to discharge effluent for two years after mill start­
up. During this time and once equilibrium conditions have been reached 
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B.Y.G. 'S Proposed Mitigation : 

B.Y.G. has committed to implement a ·water Balance Contingency Plan to 
ensure that adequate data is collected to update the water balance and make 
decisions regarding changes to operating plans. During the first year of 
operation, the water balance would be revised on a monthly basis and the 
Water Balance Contingency Plan will include potential measures for 
correcting the water balance through reductions in inputs to the system, 
increased recycle, or other measures. B.Y.G. proposed to submit the plan 
by December 31, 1 995. 

RERC Recommendation : 

In the water licence application B. Y.G. should provide a monitoring plan for 
the collection of data to be used to update the water balance model. B. Y .G. 
should confirm when the Water Balance Contingency Plan will be submitted 
to the Board. The Water Balance Contingency Plan should be submitted to 
the Board for review and approval. 

6 .12 Victoria Creek Crossing 

The gravel access road (Nansen Creek Road) to B.Y.G. 's minesite crosses 
Victoria Creek. The road is currently used by B.Y.G. employees and 
members of the public . Vehicles ford the Creek at a point where the Creek 
f lows across a gravel flood plain and such usage is expected to increase. 
The road is B. Y .G .. 's primary access and B.Y.G. wishes year-round, secure 
access, w hich causes minimal disruption to the environment. 

B. Y .G. proposes to construct and install a culvert at Victoria Creek . Their 
proposed cross ing was designed to allow passage of runoff from a two-year 
storm event; allow · the passage of fish ; and allow passage of a flood greater 
than the design by flow over a low section of the road. 

6. 12. 1 Archaeological / Heritage Resources 

One archaeological site has been identified in the Victoria Creek crossing 
area . There is a potential to impact the archaeological site as a result of the 
upgrading of the Victoria Creek Crossing through fill extraction or other 
activities. 

B.Y.G . 's Proposed Mitigation : 

None proposed. 
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surrounding mine reclamation strategies. During the operating life of the 
mine, the company proposes to undertake a number of studies to resolve 
uncertainties and develop reclamation measures. These studies and 
monitoring plans should be considered when developing the final 
decommissioning plan. 

There is a concern that due to the short mine life and need to complete 
detailed studies befo~e finalizing reclamation plans, that a detailed final 
reclamation plan will not be ready by mine closure. 

B.Y.G. 'S Proposed Mitigation: 

B.Y.G. has stated in their addendum that a revised reclamation plan will be 
assembled after one year of operation, and a final reclamation plan will be 
submitted to the Water Board by December 31, 1996. 

RERC Recommendation: 

B. Y. G. should submit to the Water Board for review and approval, a final site 
decommissioning plan . · 

The decommissioning plan should include but not be limited to the following 
items: 

• the results of reclamation studies that B.Y.G. has done; 

• the results of the tailings monitoring program, and any other 
monitoring which may have implications to decommissioning; 

• final design and supporting information for the construction of a 
permanent spillway assuming ·probable most adverse ground 
conditions; 

• Detailed engineered designs and quality control / assurance procedures 
for decommissioning and abandoning the project; and 

• post-decommissioning monitoring requirements of the tailings and 
dam, and any other potential sources of contamination to the 
environment. 

As part of the water licence application, B.Y .G. should provide a schedule 
that identifies what studies are being done, when they will be completed, 
and confirm when the final decommissioning plan will be submitted . 
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Inc. to cover the environmental liability associated with the Mount Nansen 
Project. This should include, but not be limited to, the costs associated with 
plugging the adit and decommissioning the tailings facility to ensure physical 
and chemical stability. 

DIANO and the Water Board should review the amount of financial security 
so that there is adequate financial security available to ensure that . 
reclamation can be carried out. 

The security should be in place within a reasonable, specified time after 
issuance of the Water Licence. Security should be included as a term and 
condition of the Water Licence. 

The security should be accessible to the Government of Canada. 

7 .0 CONCLUSION 

.:::::-

The Regional Environmental Review Committee has concluded its review of 
the information provided by B.Y.G. Natural Resources Inc. regarding the 
Mount Nansen mine project and recommends that the proposal, with 
mitigation measures identified in the documents submitted by B.Y.G . and the 
recommendations and mitigation measures set forth in this report, can 
proceed to the regulatory process for issuance of the necessary 
authorizations . 

8 .0 RECOMMENDATION 

It is recommended that B. Y. G. 's proposal, as outlined in this Screening 
Report, and as presented in B.Y.G.'s IEE and IEE Addendum submissions in 
response to the RERC, meets the requirements of the Environmental 
Assessment and Review Process Guidelines Order under Section 12 © 

specifically: 

Section 12 © "the potentially adverse environmental effects that may 
be caused by the proposal are insignificant or mitigable 
with known technology, in which case the proposal may 
proceed or proceed with the mitigation, as the case may 
be". 
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Appendix 1: RERC Membership 

Federal Government: 

• Northern Affairs Program, Department of Indian Affairs and Northern 
Development: 

- Environment Directorate 
- Land Resources 
- Economic Development 
- Water Resources 
- Exploration and Geological Services 
- Mineral Development 

• Department of Fisheries and Oceans 
• Environment Canada 
• Health and Welfare Canada 

Yukon Government: 

• 
• 

Yukon Worker's Compensation Health and Safety Board (Mine Safety) 
Transportation Planning and Programming, Community and Transportation 
Services 

• 
• 
• 

Community Services Branch, Community and Transportation Services 
Economic Development, Economic Policy Planning and Research Branch 
Heritage Branch, Department of Tourism 

• Environmental Assessment, Department of Renewable Resources 

First Nations: 

• Northern Tutchone Council 
• Selkirk First Nation 
• Little Salmon Carmacks First Nation 
• CYFN 

Other: 

• Village of Carmacks 
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May 31, 1994 

June 16, 1 994 

August 3, 1994 

September 16, 1994 

October 25, 1994 

November 10, 1 994 

November 22, 1 994 

November 23, 1994 

February 21, 1 995 

February 22, 1 995 

March 1, 1 995 

March 21, 1995 

March 21, 1995 

DIANO requested B.Y.G. to submit a Project Overview 
and sent B.Y.G. a copy of Generic Initial Environmental 
Evaluation {IEE) Guidelines; a chronology of the Mt. 
Nansen Project; and further information. 

DIANO met with B.Y.G. to discuss RERC review, mining 
plans, IEE information requirements, Project Overview, 
public consultation. B.Y.G. submitted a Project 
Overview. 

RERC meeting at which B.Y.G. representatives presented 
the project. 

B.Y.G. submitted "Laboratory Evaluation of the Inca S02 

... Process .. . " which summarized test results from the 
lnco S02 air process treatment of carbon-in-pulp tailings. 

RERC sent draft Initial Environmental Evaluation {IEE) 
Guidelines for the Mount Nansen Project to B.Y.G. 

DIANO sent final IEE Guidelines to B.Y.G. 

B.Y.G. submitted their two-volume IEE. 

RERC meeting with B.Y.G. representatives to discuss 
their IEE submission. 

A public information session , hosted by B.Y.G., was held 
in Carmacks regarding the Mount Nansen Project. 

A RERC meeting with B.Y.G. representatives occurred to 
discuss B.Y.G. 's IEE submission and RERC members' 
concerns with it. 

DIANO and B.Y.G. met in Vancouver to discuss 
outstanding {i. e. geotechnical) issues. 

RERC sent the IEE response letter to B.Y.G. 

B.Y.G. submitted their Water Licence Application for the 
mine and mill development proposal 
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June 6, 1995 

June 6, 1995 

July 10, 1995 

July 18, 1 995 

July 26, 1 995 

[ ( 
July 27, 1995 

August 14, 1 995 

August 14, 1 995 

I 
l 

l 
August 23, 1995 

September 8 , 1 995 

September 12, 1 995 

l 

Chair, RERC sent B.Y.G. a letter in response to B.Y.G. 's 
recent submissions (eg. Addendum Report; Tailings 
lmpoundment -- Feasibility Design Update) which included 
DIAND's (June 2, 1995) geotechnical report in relation to 
B.Y.G.'s May 25 submission. 

Yukon Territory Water Board hearing took place in 
Whitehorse. Because the EARP screening was not 
completed, DIANO, Environment Canada and Department 
of Fisheries and Oceans did not participate. 

DIANO and B.Y.G. met to discuss status of EARP review. 

B.Y.G. submitted their Final Draft Reclamation Review. 

Chair, RERC and Project Officer had a meeting with 
Selkirk First Nation in Pelly and Little Salmon Carmacks 
First Nation in Carmacks to discuss the project. 

A letter was received from B. Y. G. regarding the control of 
hunting in the project area. 

A Preliminary Draft Screening Report excluding 
assessment of tailiAgs dam and associated facilities was 
distributed to proponent and RERC for review and 
comment. 

B.Y.G. submitted their Tailings lmpoundment Final Design 
Report . 

A letter was sent by the RERC Chair to B.Y .G. adv ising 
them not to proceed with the proposed construction at 
this time as it did not meet the terms of the Yukon 
Waters Act Regulations. 

B.Y.G. submitted a copy of the response to the 
Reclamation Cost Estimate Review. 

DIANO and B.Y. G. met to discuss tailings dam and 
financial security. 

B.Y.G. submitted a letter with further information on 
outstanding environmental issues. 
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Appendix 3: REFERENCES 

B.Y.G. Natural Resources Inc. 's Initial Environmental Evaluation for the Mt. Nansen 
Project consisted of the following two documents: 

• Initial Environmental Evaluation -- Mount Nansen Development, Volume 1, 
November, 1994 

• Initial Environmental Evaluation -- Mount Nansen Development, Volume 2 -­
Appendices, November, 1994 

Further documentation that 8. Y. G. submitted in support of their project proposal 
which were reviewed when evaluating this project consisted of the following: 

• "Report on preliminary investigation for tailings disposal and leach pad sites for 
the Mt. Nansen project", prepared by Klohn Leonoff Ltd., dated November 7, 1985. 

• "Tailings Dam Preliminary Design Report, Mount Nansen Gold Project", prepared 
by Klahn Leonoff, dated December 7, 1988. 

• "Victoria Creek Crossing" letter report, dated April 6, 1995 

• "IEE Addendum Report", dated April 6, 1995 

• "Acid Titration Tests on B.Y.G. Mount Nansen ABA Samples", dated April 10, 
1995 

• "Tailings lmpoundment, Feasibility Design Update", prepared by Klahn-Crippen, 
dated April 4, 1 995 

• "Water Licence Application, Victoria Creek Culvert 

• "Victoria Creek Crossing Updated Submission for Culvert Design", dated April 17, 
1995 (which rep laced April 6, 1 995 letter report) 

• "Mount Nansen Project Tailings Disposal -- Response to RERC Concerns", dated 
May 25, 1995 

• B.Y.G. letter to Water Resources, DIANO concerning "Tailings Dam Construction 
Project" dated August 9, 1995. 
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Affairs Canada 

345-300 Main Street 
Whitehorse, Yukon 
YlA 2B5 

December 27, 1995 

Paul Hunter 

Affaires indiennes 
et du Nord Canada 

Yukon Territory Water Board 
200 Range Rrnui 
Whitehorse, Yukon 
YlA 3V1 

Dear M.r. Hunter; 

RE: B.Y.G. Natural Resources Decision Report 

Enclosed for your information are the Screening and Decision Reports prepared pursuant to 
.EA1{P00 for the B.Y.G. Natural Resources, Mt. Nansen Gold Mine Project 

l ( If you have any questions regarding the attached please call myself or Marg Crombie at 
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gional Director General 
DTAND, Yukon Region 
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l+I Indian ana Northern 
Affairs Canada 

Affaires indiennes 
et du Nord Canada 

Department of Indian Affairs 
and Northern Development 
345-300 Main Street 
Whitehorse, Yukon Territory 
Y1A 2.B5 

December 27, 1995 

TO: Public Dist.rihntion List and RERC Member& 
BYG (Mt. Nansen) Project 
(:;t:i.; <list.ribution list attached) 

O!ir ;;,i Noua rert!re-'C>: 

5510-4-8 

RE: EARP Decision Report for BYG Natural Resources Inc.'s Mount Naustm Gold 
Mine P:roject 

Please find attached the Decision Report resulting from the environmental assessment carried out 
under the federal Enviro11mef1tal Ass(:.s.sment and Revie\11, Pru,.-es~· Guidelines Order (EARPGO) 
of BYG Natural Resources lnc. Mt. Nansen gold mine project. In releasing this Decision 
Report, DlANlJ considered the Regional Environmental Review Committees (RERC's) 
November 16, 1995 Screening Report and c;;uh~P.qne.nt correspondence received from a member 
of the public resulting from bis review of the Screening Report. 

The Department ofin.dian Affairs and Northern Development (DIAND) has detemrined that the 
proposal, with commitments and mitigation as identified in BYG Natural Resources Inc's Initial 
Environmental Rv~hrntion (IEE), IEE Addendum, other e:upporting information and the 
Screening Report meets the requirements of Section 12(c) of the Environmental Assessment and 
Ri:view Prur.:~ss Guideltnes Order (EARPGO): 

Section 12( c) 
" the. potentially adverse environmental effects that may be caused hJ t.hc: prupo!!;a} 
are insignificant or mitigable with known technology, in which case the proposal 
may proceed with the mitigation, as the case may be". 

Pursuant to Section 13 of the Guidelines Order, D lAl'\fD has determined that a public review by 
an EARP panel of the Mouitt Nansen Project is not necessary: 

Section 13 
"Notwithstanding the!determination concerning a llrnpos~l made pursuant to 
Section 12, if public re~iew is desirable, the initiating department shall refer the 
proposal to the Mini.stfr for public review by a pai.n~I", 

I 

Canad~ It C) 
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With the completion of the EARP assessment, the proposed project can now proceed to the 
f regulatory level for the issuance of necessary authorizations (i.e. permits and licences). 
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Copies of the Screening Report and Decision Report are available at: 

• Communication Services, DIAND, Room 410 Elijah Smith Building, 300 Main Street, 
'Whitehorse; and 

the Carmacks District Field Operations Office, Northern Affairs Program 

The reports are available for viewing at: 

• 
• 
• 
• 

• 

DIAND Library, 3rd Floor, Elijah Smith Building, Whitehorse 
Whitehorse Public Library, 2nd Avenue, Whitehorse 
Carmacks Library, Cannacks, Yukon 
The Council of Yukon First Nations, 11 Nisutlin Drive, Whitehorse, and 
Little Salmon Carmacks First Nation, Carmacks 
Selkirk First Nation, Pelly Crossing 
Nacho N'yak Dun First Nation, Mayo 

I appreciate the interest that has been shown during the environmental assessment of this project 
and thank those who contributed to it. 
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Distribution List: 

J. Smith V-President Operations, BYG 
RERC Members • BYG ·Project 
M. Iva.nski, Regional Director General., DIAND, Yukon Region 
L Craig, Associate Regional Director GeneraJ, DIAND, Yukon Region 
K. McDonnell, Project Manager, Environ.mental Directorate, NAP, DIA:"\J'D 
J. Wolchuck, RMO, Carmacks 
M. Vance, Little Salmon/ Carmacks First Nation 
D. Issac, Selkirk First Nation 
B. Germaine, Nacho N'yak Dun, Mayo 
Yukon Conservation Society 
Yukon Chamber of Mines 
Communication Services, Northern Affairs Program, DIAND 
DIA.i."\J'D Library, 3rd Floor, Elijah Smith Building 
Whitehorse Public Library 
Carmack.s Library 
The Council for Yukon First Nations, Whitehorse 
CBC Yukon, Whitehorse 
CHON-FM Radio, Whitehorse 
CKR W Radio, Whitehorse 
Whitehorse Star, Whitehorse 
Yukon News, Whitehorse 
Yukon Territory Water Board 
Bob Bonnefoy-Tate 
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DEPARTMENT OF INDIAN AFFATRS AND NORTHERN DEVELOPMENT 

E1\1VIRONMDNT AL ASSESSMENT AND REVIEW PROCESS 
DECISION REPORT 

R.Y.G. NATTJRAL RESOURCES INC.'S 
YIOUNT NANSEN GOLD MINE PROJECT 

December 1995 

PROJECT IDENTIFICATION 

Er,oponent: B.Y.G. Natural Resources Inc. (B.Y.G.) 

Project: Mount Nansen, Open Pit Hard Rock Gold Mine Project (Mount Nansen 
Project) 

File#: DIAND RERC file# 5510-4-8 

Entrv Point: March 20, 1988 -~ Department of Indian Affairs and Northern 
Development, Yukon Region 

IL. PRO,JECT DESCRIPTION 

The Mo'Unt Nansen Project is located approximately 60 kilometres west of the Village of 
Carmack~, Ynkon. The location is on NTS map sheet 115 I/3 Wat latitude 62 05' north, and 
longitude 137 08' west. The site lies within the traditional territory of the Little 
Sal.tuu1.t/Ci:1TII1acks First Nation. The property claims occur at an elevation of about 1200 metres 
in the Dawson range. A gravel road from Carmacks to the Mount Nan sen propeny is seasonally 
maintained by the Yukon Territorial Government. 

B.Y.G. plans to mine approximately 300 tonnes of gold-bearing oxide ore per day using open pit 
mining methods . The existing on-site miil would be converted to a process involving 
cyanidation, carbon adsorption (using the carbon in pulp method). carbon elution and zinc 
preparation. The tailings would be treated to destroy cyanide prior to discharging to the tailings 
containment area. 

Based on proven reserves, tile project lite is about four years, including one year of 
preproduction work B.Y.G. considers ex.tension of mine life likely thrn11eh rlevelopment of 
additional oxide ore deposits, or if viable metallurgical processes are developed to allow for 
development of sulphide ore on the property. 

,:.. ,.,.v 
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SlJMMARV OF SCREENING PROCES§ 

Project Overview 
IEE Guidelines 

• IEE, Addendum and related submissions 
• Public meeting 
• Screening Report (Results of screening process and RERC recommendations) 
• Public Review Period for Screening Report 
• Decision Report Issued 

ll. RESPONSE TO SCREENIN(i 

The November 16, 1995 Screening Repon was advertised to give the public an opportunity to 
provide written comments to DIAND prior to December 15> 1995. One response was received 
and the questions and concerns were addressed by DIAND staff (letter and response are on file). 

For the key concerns raised during the screening process refer to the Environmental Assessment 
and Review Process (EARP) Screening Report, dated November 16, 1995> see Section 6.0 
Environmental and Socioeconomic Issues and Mitigation and Recommendations. 

The recommendations made by RERC to the Department were specific in order to ensure that 
potential significant environmental impacts were mitigated and the mitigation was addressed 
through the regulatory processes. DIA.i'\JD accepts the recommendations made by the RERC in 
the Screening Repon. 

DECISION 

The DIAND EARP review of BYG Natural Resources Inc. Mt. Nansen Gold Mine Project has 
been conclud~d. 

DI.A.l"\ID has detennined that BYG Natural Inc.'s proposal as assessed in the November 16, 1995 
Screening Report, meets the requirements of the Environmental Assessment and Review Process 
Guidelines Order under Section 12(c) specifically: 

Section 12(c) " the potentially adverse environmental effects that may be caused by 
the proposal are insignificant or mitigable with known technology, in 
which case the proposal may proceed or proceed with mitigation, as 
the case may be". 

Pursuant to Section 13 of the Guidelines Order, DIAND has determined that a public review by 
an EARP panel of the Mount Nansen Project is not necessary: 

Section 13 '' Notwithstanding the determination concerning a proposal made 

" r et A i 
p. \ • .:,·. ~ •• # 

" ... , .;., 
IX c) 

~ .... ,_.. 
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pursuant to Seetiou. 12, if public review is desirable, the initiating 
department shall refer the proposal to the Minister for public review 
1,y ~ panel" 

DIAND concurs that the proposal should now proceed to the regulatory phase for permitting and 
licencing and reaffirms the nee.d for all mitigation to be included in permits und licences given 
the requirement in the EARP Guidelines Order for all required mitigation to be implemented. 

ACKNOWLEDGEMENT~ 

The Department would like to acknowledge each of the following parties for their assistance and 
input in the screening of this proposal: B YG Natural Resources Inc., the Little Salmon 
Cannacks First Nation, Selkirk First Nation. Nacho N'yak Dun First NMion, the participating 
Federal and Territorial Government Departments, and residents of Carmacks~ business interests 
of the Yu.1<on and residents of1hc Yukon. 

Regio al Dire:!Ctor Gl;':neral 
Department ofindian Affairs and Northern Development 
Yuko11 R~giun 

Note : "Screening Report' B . Y. G. Resour ces I n c . ' s Mount Nans en Gold Mine J 
Project " was attached . This report was previously s ubmitted (ex . IX fl ) 



r 

I 

[ 

[ 

r 

I 

l 

t 

/ 
\ 

( 

( 

BYG NATURAL RESOURCES INC. 

~~jJ/Y 

MOUNT NANSEN CONCEPTUAL DECOMMISSIONING oz_ -JL/ ()',). 
AND RECLAMATION PLAN . / -- L 't 

DRAFT COPY FOR REVIEW 

January 1998 

Prepared By: 

BYG Natural Resources Inc. 
110 Industrial Road 

Whitehorse. YT 
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3 .20 Reclamation Costs 

A summary of Reclamation Costs -Incurred and Expended is included in Appendix C. The cost 
to reclaim areas disturbed by previous operators has been estimated at $504,420, while the 
estimated cost to reclaim areas distributed by the current project is $193,538. This is the total 
liability over the project life accrued due to a nwnber of items including the open pit, waste 
dump, tailings pond, diversions and monitoring requirements. The incurred liabilities at the end 
of Year 1, 2, 3 and 4 have been estimated at $86,425, 41,500, $45,599 and $20,0140 with 
offsetting expenditures of $40,000, $127,925, $60,000 and $470,458 . 

Financial Security 

To satisfy the bonding requirements for reclamation, B.Y.G. Natural Resources Inc. will post a 
bond of $150,000 at start-up with an increase to $200,000 after Year 3. This will ensure that 
sufficient funds are available to cover the cost of reclamation of disturbances caused by the 
current project should BYG fail to carry out the reclamation work as planned. This is an 
appropriate level of security given the current status of the site and degree of impact expected 
from mining and milling of the Brown-McDade oxide deposit. A large portion of the reclamation 
liability ($504 ,420) is due to site disturbance related to previous exploration and mining activities 
that are not the direct responsibility of BYG . However, BYG will assume full responsibility for 
reclamation of the current project area. The company will carry out reclamation activities in 
disturbed areas outside the current project area in agreement and consultation with the regulatory 
agencies. Some of this work will be carried out during active operation and not accrue as a 
liability at closure. The BYG's position regarding Financial Security is that it should not be 
required to post a security bond for reclamation of the previously disturbed areas as long as it 
commits to carry out the work required. 
In the event that additional oxide reserves are delineated on other deposits in the claim group or 
milling of sulfide proves feasible, the reclamation costs and related bonding requirements will be 
revised to ensure that sufficient funds are set aside for reclamation. 
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TYPE OF IMPACT UNITS UNIT COST 
HECTARE~ COST PER 

ORNO. TYPE UNIT 

(1) Existina construction areas 11.3 (1) $5,250 

(2) Existinq roads 5.7 (2) $2,350 

/3) Existino trenches 11.4 (3) $4,000 
I 

/4) Existina mine portals 5 (4) I 510,200 

(Sa) Existinq frame buildinqs and trailers 14 (Sal I $2,500 
I 

/Sb) Existlno steel and concrete buildinqs 1 (Sb) $105.000 

(6) Existinq dams 3 /6) $3.700 

(7) Existina ore dumps 72,500 (7) $2. 15 

(8) Existinq waste dumps 22 ,500 (8) S1 .25 

I 

TOTAL EXISTING IMPACTS I I 

SCHEDULE OF RECLAMA TJON WORK 

B.Y.G. NATURAL RESOURCES INC. 
MT. NANSEN PROJECT 

RECLAMATION COSTS - INCURRED AND EXPENDED 

EXISTING IMPACTS ON MT.NANSEN SITE 

- ~ .----... 

"' 

COST SCHEDULE OF RECLAMATION WORK COMPLETED 
EXISTING END OF END OF END OF END OF TOTAL 
IMPACT YEAR 1 YEAR 2 YEAR 3 YEAR 4 

$59,325 $15,000 $15,000 $29,325 $59,325 

$13,395 $5,000 $8,395 $13,395 

$45,600 $15.000 $15,000 $15,600 $45,600 

$51,000 $51,000 $51 ,000 

$35,000 $10,000 $ 10,000 $15,000 $35,000 

$105,000 $105,000 $105,000 

$11 ,100 $7,500 $3,600 $11, 100 

$155,875 $25,000 $75,000 $25,000 $30,875 $155,875 

$28,125 $5,000 $5,000 $18,125 $28,125 

$504,420 

$40,000 $127,500 $60,000 $276,920 $504,420 

Table 8-2 
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f Application QZ98-030 
EMERGENCY AMENDMENT TO LICENCE QZ94-004 

[ B.Y.G. Natural Resources Inc. Exhibit List. as of A12ril 9, 1998 Page 1 of 1 
I 

f 

1. APPLICATION 

( 1.1 Shedule IV and Letter, 03.04.98 ,J 
• \ r,JV \ '\; 
r .._j 

2. PUBLIC NOTICES ' t . \.., 

..._. ,.., 

2.1 Letter to distribution list, 07.04.98 
'\ \ 

\ ' 
3. CORRESPONDENCE - BOARD TO APPLICANT 

4. CORRESPONDENCE - APPLICANT TO BOARD 

4.1 Notification of first date of exemption period 
(per amendment #3), 06.04.98 

5. INTERVENTIONS 

5.1 Environment Canada and Fisheries and Oceans Canada, 09.04.98 

( 5.2 Yukon Salmon Committee, 09.04.98 · 
5.3 Little Salmon Cannacks First Nation, 09.04.98 
5.4 Yukon Conservation Society, 09.04.98 

6. CORRESPONDENCE - BOARD TO INTERVENORS & BOARD TO ALL PARTIES 

7. CURRENT/PREVIOUS WATER USE LICENCE(S) 

7.1 Office Compilation of Water Use Licence QZ94-004. as amended by 
Amendments one & two. 

7.2 Amendment three to water Use Licence QZ94-004 
7.3 Reasons for Decision, Amendment #3 

8. OTHER EXHIBITS 

l 8.1 Weekly monitoring reports, Jan 26/98 to March 29/98 

l 9. ENVIRONMENT AL ASSESSMENT (CEAA) 

9.1 Letter. Indian and Northern Affairs Canada. 09.03.98 

l 
I 

10. DECISION 
\ 
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~B.Y.G. 
NATURAL RESOURCES INC. 

April I, 1998 

Mr. Ron Johnson 
Chairperson, Yukon Territory Water Board 
Suite I 06, 200 Range Road 
Whitehorse, Yukon 
YIA 3Vl 
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RE: APPLICATION FOR Al~ EMERGENCY AMENDMENT TO LICENSE QZ94-004 

Dear Sir: 

I am requesting an emergency amendment to our water license to reflect our ability to deal with the 
greater than expected run off that occurs on a yearly basis. 

We have previously been granted an emergency amendment to discharge water without having to pass 
the fish bioassay test. That amendment allowed BYG to discharge up to 72,000 m3 of water over a 
period of time not to exceed 60 days. 

During that 60 days we were not able to discharge 72,000 m3 we could only discharge 32,000 m3. Our 
inability to discharge the allowed amount of water was due to the following reasons: 

Lack of chemicals 
Inability to meet other license limits 

Lack of chemicals 

BYG was short of funds at two periods during the 60 day amendment, this shortage meant that certain 
chemicals required for the satisfactory operation of the plant were not available on site in time. BYG 
has recently completed a financing which combined with revenues from operations will allow BYG to 
have the required chemicals in plentiful supply at all times. 

Inability to meet other license limits 

For a period of ten days during March we were unable, by our own measurements, to meet the 
cyanide level of 0.1 ppm allowing us to discharge. There were also several periods during the sixty 
days when we could not, by our own measurements achieve the zinc level Of 0.3ppm. During these 
periods we stopped discharging to the environment and discharged to our tailings pond instead. 

Cyanide Level 

The inability to meet the cyanide level was due to a change in reclaim water temperature. We have 
now installed a heat exchanger system that takes heat from the cylinder heads of the gensets and 

General Delivery. Carmacks. Yukon Territory YOB /CO tel: 867 863 59136 fax: 867 863 6028 

EXHIBIT /.I 
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utilizes this heat to keep the reclaim water well in excess of that temperature required to allow good 
cyanide destruction. 

Zinc Level 

We have made process changes that allow BYG to produce a zinc effluent that is consistently five or 
six times lower than that required by the Water License. 

We are requesting an extension of the time to discharge the remainder of the 72,000m3 of the previous 
emergency amendment. The extension to be an increase from 60 days to 120 days. All other 
conditions to remain the same. 

As you can see we are still making changes to improve our water treatment plant at every opportunity. 
We did pass one fish bioassay test during the previous 60 days and are hopeful that we will be passing 
the test consistently before the expiration of the time we are requesting here. 

I thank you in advance for your attention to this matter and hope that I can receive an early answer to 
this request. 

Yours truly, 

UZ98-030 
E XH I BIT I I 

General Del,very. Carmacks. Yukon Terruory YOB /CO 1el: 86i 863 59136 fax: 86i 863 6028 e-mail byg@u111x.mfoserve.ne1 
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YUKON TERRJTORY WATER BOARD 

Pursuant to the Yukon Waters Act and Regulations, the Yukon Territory Water Board hereby grants a 
Type A Water Use Licence for a quartz mining undertaking to : 

LICENCE NUMBER: QZ94-004 

LICENCE TYPE: A 

B.Y.G. Natural Resources Inc. 
Suite 208, 3190 St. John Street 

Port Moody B.C. V3H 2C7 

UNDERTAKING: QUARTZ MINING 

WATER SOURCE: Wells in the vicinity of~ Creek 
WASTE DEPOSIT: Dome Creek L',cro"' 1 '+ 

QUANTITY OF \VA TER: 527 m 3/day 

EFFECTIVE DA TE: The date upon which the signature of the Minister of Indian and Northern 
Affairs Canada is affixed 

EXPIRY DATE: December 31 , 2001 

PURPOSE: The Licensee is hereby ~uthorized to obtain and use water and to deposit a waste as 
proposed in water use application QZ94-004. 

This Licence shall be subject to the restrictions and conditions contained herein and to the restrictions 
and conditions contained in the Yukon Waters Act and the Regulations made thereunder. Where there 
is a discrepancy between the application and the terms of this Licence, the terms of this Licence shall 
prevail. 

µ_,. 
Dated this J.}__ day of 
February, 1996. 

I] 
Witness 

Dated this l '-1 h, dav of 

~·('{\ s; .... , ,.\,_ . 199_{c_. 

\ '. \ 
. ' . '-· . \'\ ,: . . . \ ,_. 

Witness 

YUKON TERRITORY WATER BOARD 

Minister of Indian and Northern 
Affairs Canada 
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TERMS AND CONDITIONS OF WATER USE LICENCE QZ94-004 

PART A-GENERAL 

1. Definitions 

a) "Act" means the Yukon Waters Act and any amendments therem. 

b) "Regulations" means the Regulations made under the Act. 

c) "Board" means the Yukon Territory Water Board. 

d) "Inspector" means any person designated as an inspector under the Act. 

e) "Deleterious Substance" means deleterious substance as defined in Section 34(1) of the 
Fisheries Act. 

f) "JEE" means the Initial Environmental Evaluation, submitted as exhibits 1 c) and 1 d) to 
water use application QZ94-004. 

g) "Start Up Date" means thirty (30) days following the date that the Licensee begins milling 
tailings or ore through the mill, providing that the milling activity continues for a period of 
two successive days. If milling takes place for less than two successive days, then that date 
shall not be considereci for the purposes of determining the stan up date. 

2. Representations, Warranties and Undertakings 

The Board has relied on the representations, warranties and undertakings provided by the 
applicant in the material filed as application QZ94-004. Such representations, warranties and 
undertakings, where referenced in this Licence, are considered by the Board to be a part of the 
Licence, but shall be subject to the terms and conditions of this Licence. 

3. Other Laws 

No terrn of this Licence limits the application of any other Federal or Territorial Law. 
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Terms and Conditions, Page 2 
Water Use Licence QZ94-004 

4. Correspondence 

Where any direction, notice, order, or report under this Licence is required to be in writing, it 
shall be given: 

a) To the Licensee ifleft at, faxed, or mailed by registered mail to the following address: 

B.Y.G. Natural Resources Inc. 
Suite 208, 3190 St. John Street 

Port Moody B.C. V3H 2C7 

and shall be deemed to have been given to the Licensee on the day it was left or faxed or 
seven (7) days after the day it was mailed, as the case may be. 

b) to the Board, if left at, faxed, or sent by registered mail to the following address: 

Yukon Territory Water Board 
Suite I 06, 200 Range Road 

Whitehorse, Yukon YlA 3Vl 

and shall be deemed to have been given to the Board on the day it was left or faxed or 
seven (7) days after the day it was mailed, as the case may be. 

5. Fees 

The Licensee shall pay the water use fees prescribed in the Regulations annually, in advance, 
on the anniversary of the issuance of this Licence. 

6. Non-Compliance 

In the event that the Licensee fails to comply with any provision or condition of this Licence, 
the Board may, with the approval of the Minister and subject to the Act, cancel the Licence. 

7. Deleterious Substances 

'"'"' . 

The Licensee shall ensure that, subject to the provisions of this Licence, deleterious 
substances are used, transported, stored and disposed of in such a manner that they are not 
deposited in, or allowed to be deposited in, any waters. 

. ·~.:.- :. ··:·-.~-. ·-.·~· -. • - · . ... ·-- - ! .,-;..•, . · ·- ... 
~-- ---=--------- -···· .. -·- .. , ..... · .. . -· • ~. ·£.... _-_· ___ ._ .:.:...:.:..:_ __ . 
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8. Spills and Unauthorized Dischanres 

Terms and Conditions, Page 3 
Water Use Licence 0294-004 

a) The Licensee shall apply the relevant procedures in the Spill Contingency Plan that has 
been filed with the Board as Exhibit lg)v and as amended by exhibit li). The Licensee 
shall review the spill contingency plan annually and shall submit any revisions to that plan 
as a component of the annual report. 

b) The Licensee shall comply with all existing federal and territorial requirements with 
respect to spill reporting, clean up and liability. 

c) The Licensee shall immediately contact the 24-hour Yukon Spill Report telephone number 
( 403) 66 7-7244, should a spill or an unauthorized discharge occur. A detailed written 
report on any such event, including but not limited to, dates, quantities. parameters, causes 
and other relevant details and explanations, shall be submitted to the Board not later than 
fifteen ( 15) days after its occurrence. 

9. Term of Licence 

a) This Licence shall take effect on the date on which the signature of the Minister of Indian 
and Northern Affairs Canada is affixed. 

b) The expirty date of this Licence shall be December 31, 200 l. 

10. Reports 

a) Unless otherwise specified in this Licence, all reports shall be submitted in an unbound 
form which is reproducible by standard photocopier and shall be accompanied by five (5) 
copies. 

b) Water quality monitoring reports shall be submitted in printed form and on computer 
diskette, in an IBM compatible spreadsheet format. 

11. Annual Reports 

The Licensee shall submit annual reports to the Board. The initial report shall be from the 
effective date of this Licence to December 3 1, 1996 and shall be sub mined to the Board on or 
before February 28, 1997. Subsequent reports shall be from January 1 to December 31 of 
each calendar year and shall be submitted to the Board on or before February 28 of the year 
next following the year reported . . 
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PART B - SECURITY 

12. The Licensee shall provide security in the total amount of $974,500, (nine hundred and 
seventy four thousand and five hundred dollars), which includes General Reclamation 
Security of $455,000. (four hundred and fifty five thousand dollars) and Chemical Stability 
Reclamation Security of $519,500. (five hundred and nineteen thousand and five hundred 
dollars). 

13. General Reclamation Securitv 

14. 

The schedule of payment for General Reclamation Security shall be as follows: 

$50,000. within 30 (thirty) days of the effective date of this Licence, and 

$250,000. on or before the start up date. and 

$65,000. on or before the first anniversary of the start up date, and 

$65,000.on or before the second anniversary of the start up date. and 

$25,000. on or before the third anniversary of the start up date. 

Chemical Stability Reclamation Security 

The schedule of payment for Chemical Stability Reclamation Security shall be as follows: 

$80,000. on the first anniversary of the start up date, and 

$160,000. on the second anniversary of the start up date, and 

$180,000. on the third anniversary of the start up date, and 

$99,500. on the founh anniversary of the start up date. 

15. The fonn of all security that is required by this Licence shall be in accordance with the 
requirements of section l 2(3) of the Regulations. 

16. The Licensee shall notify the Board, in writing, of the date that has been determined to be 
the start up date, as defined in this Licence. This notice shall be orovided at least one week 

. prior to the start up date . 

.___ ____ ....._··-~_-:-~-~----"-·::~'.--'-:'--::.::"="_ ·'_-~__::.·:___ - -.-... ..... _ _ .. -- · 
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PART C - DESIGN, CONSTRUCTION AND MODIFICATION 

17. a) The Licensee shall ensure that the tailings impoundmem facilities and supporting 
facilities are constructed as proposed in the Final Design Report that was submitted to 
the Board as exhibit 1 (h) of water use application QZ94-004, and in general accordance 
with the design specifications that are described in the Design Criteria Report that is 
appended as appendix 2 to this Licence. 

b) For clarity, exhibit l(h) of water use application QZ94-004 is a report entitled "B.Y.G. 
Natural Resources Inc., Mt. Nansen Gold Project. Tailings Impoundment Final Design 
Report, August 1995", prepared by Klehn Crippen and identified as PM5314.05.02. 

c) The tailings impoundment shall be equipped with an emergency spillway. The top of any 
tailings within the impoundment must always be a minimum of one metre below the 
invert of the emergency spillway. 

18. The Licensee shall comply with the relevant provisions of the Construction Quality 
Assurance Manual that is appended to this Licence as appendix 3. 

19. The Licensee shall provide as-constructed plans and drawings of all structures within ninety 
days of completion of each phase of construction. The as-constructed plans shall be 
submitted to the Board as transparencies that are reproducible and shall be accompanied by 
five (5) copies. 

PART D - OPERA TING CONDITIONS 

20. Water Use and Waste Deposit 

The Licensee is hereby authorized 

a) to obtain water, at a rate not to exceed 527 m3 per day, from wells near Victoria Creek~ 

b) to use this water for a quartz mining undertaking and camp use; 

c) to modify an existing mill facility, to operate that mill facility for the processing of oxide 
ore from a deposit that is known as the Brown McDade deposit and from such tailings and 
waste dumps that are in existence on the effective date of this Licence and which have 
been identified in application QZ94-004 and which are amenable to cyanide extraction; 

d) to construct, modify and operate a tailings impoundment facility; 
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e) to reclaim water from the tailings facility for use in the mill and to release excess water, 
via a polishing pond. into Dorne Creek. providing that any water that is released is first 
treated to meet the effluent quality standards of this Licence; 

f) to divert water via a diversion of Dorne Creek around a tailings irnpoundrnent, to 
construct and operate a system of intercept ditches for the collection of run-off water and 
to construct and operate a seepage collection pond for the storage of seepage water that 
will be returned to the tailings irnpoundrnent; 

as proposed in water use application QZ94-004 and subject to this Licence. Where there is a 
discrepancy between water use application QZ94-004 and the terms and conditions of this 
Licence, then the terms and conditions of this Licence shall prevail. 

21. Sulphide Ore 
The mining and/or milling of sulphide ore is prohibited by this Licence. 

PART E - EFFLUENT QUALITY STANDARDS 

22. The Licensee shall ensure that all effluent which is discharged from the project, both during 
operation and at final decommissioning, shall meet the following effluent quality standards: 

Parameter Concentration 
pH . . . . . . . . . . . . . . . . . . . . . . . . . 6.0 to 8.5 pH units 
Suspended solids . . . . . . . . . . . . . . . . . . . . 50 mg/I 
Toxicity (LC~) . . . . . . . . . . . . . . . . . . . . . • 100% 
Weak Acid Dissociable Cyanide . . . . . . . . 0.1 mg/I 
Total Cyanide . . . . . . . . . . . . . . . . . . . . . . 0.3 rng/1 
Antimony (total) . .. . .. . . .. .. . . . ... .. 0.15 mg/I 
Arsenic (dissolved) . . . . . . . . . . . . . . . . . . 0.15 mg/1 
Barium ( total) . . . . . . . . . . . . . . . . . . . . . . 1. 0 mg/I 
Cadmium (total) .. ........... . ...... 0.02 mg/1 
Chromium (total) . . . . . . . . . . . . . . . . . . . 0.04 mg/1 
Copper (total) . . . . . . . . . . . . . . . . . . . . . . 0.2 rng/1 
Iron (total) . . . . . . . . . . . . . . . . . . . . . . . . 1.0 mg/1 
Lead ......... ............. .......... ... ................ ..... 0.1 mg/I 
Manganese . . . . . . . . . . . . . . . . . . . . . . . . 0.5 mg/1 
Mercury . . . . . . . . . . . . . . . . . . . . . . . . . . 5. 0 ug/1 
Nickel (total) . . .. ·. . . . . . . . . . . . . . . . . . 0.3 mg/I 
Silver . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.10 mg/I 
Zinc (total) . . . . . . . . . . . . . . . . . . . . . . . . 0.30 mg/I 

* Any effluent that is discharged must meet the non-toxicity requirement defined by the 96 hour 
LC50 bioassay, using rainbow trout (pH non-adjusted). 

~ ~: :·7:. ..... 
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23. The Licensee shall comply with the following monitoring programs and studies and, unless 
otherwise specified, shall submit the data which is compiled as a result of these programs and 
studies as a component of the Annual Report. 

24. Surveillance Network 

a) The Licensee shall comply with Monitoring Schedule that is appended to this Licence as 
Appendix 1. 

b) Thermistors shall be installed with sufficient cable to allow the thennistor string to 
terminate at the downstream toe of the dam. 

c) Piezometers shall be installed with sufficient tubing to allow for extension to the 
downstream toe of the dam. Each Piezometer shall be monitored when the thermistor 
strings show that the ground around the piezometer has thawed. 

d) Settlement Pins shall be driven into the downstream crest of the tailings dam and protrude 
50 mm from the dam crest. 

e) Surveillance site E7 (Polishing Pond Discharge to Dome Creek) shall be activated when a 
discharge first occurs. 

f) Surveillance site E8 must be activated only if a release of excess water occurs. 

g) Data that is collected as a result of the monitoring schedule (schedule 1) will be compiled 
monthly and submitted to the Board within thiny days of the conclusion of each month in 
which the monitoring takes place and shall be included in summary form in the annual 
report. 

25. Quality Assurance/Oualitv Control ("OAIQC") 

The Licensee shall develop and comply with a QA/QC program for all surface water sampling 
stations. At a minimum, the QA/QC program will provide for split samples and blank samples. 

-· .. ·.:.;~ -· 
. -· · 



r 

r 

I 
l 
l ( 
[ 

( 

26. Sediment Monitoring Program 

Terms and Conditions. Page 8 
Water Use Licence QZ94-004 

a) The Licensee shall conduct a sediment monitoring program on an annual basis during 
summer low flow, which is generally July/August. 

b) Sediment shall be collected as follows: 

i) Sediment samples shall be collected in replicates of three from within the active channel, 
directly into high density plastic sample jars, using an aluminum or Teflon scoop. 

ii) The samples shall be dried and screened. using sieves at AS1M mesh numbers 10, 20, 40, 
60, 100, 140 and 270 ( ASTM -El 1-61) and the fraction weights shall be recorded. 

iii) A sub-sample composed of material passing through the 100 mesh number sieve shall be 
analyzed for metals by a 33 element ICP scan. Loss on ignition (LOI) shall also be 
determined by heating the sample to 600°C. 

c) The sediment sampling locations shall be at the following monitoring stations: 

i) D 1, Dome Creek, upstream of the mill and 3 .5 km from the mouth 

ii) D2. Dome Creek, 0.4 km from the mouth at the Nansen Road Creek 

iii) DJ, Dome Creek, 100 metres downstream of the tailings impoundment 

iv) Pl, Pony Creek, 0.6 km from the mouth. 

d) Data analysis shall include an evaluation of the information against baseline information. 

27. Effluent Treatment Studies 

a) The Licensee shall design and complete a program of studies to determine effluent 
treatment options, to evaluate those options and to design an appropriate facility for the 
treatment of reclaim water. 
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b) Data derived from the program of studies shall be compiled monthly and shall be 
submitted to the Board within sixty days of the end of the month in which the data is 
acquired. Results of the program of studies shall be summarized in the annual repons for 
each year until the year following the year in which the program is completed. 

c) At least six months prior to the release of any reclaim water from the tailings facility, the 
Licensee shall prepare a design for the reclaim water treatment system and shall submit 
this plan to the Board. The system shall be designed in such a manner so as to ensure 
compliance with the effluent quality standards of this Licence. 

d) The Licensee shall construct the treatment system in accordance with the design that is 
submitted, except that, should the Board notify the Licensee that a public hearing will be 
held to discuss the proposed plan. then the Licensee shall not release any effluent until 
such time as a public hearing has been convened and the Board has concluded it's 
deliberations. 

e) For clarity: any effluent which is released from the tailings pond (except return of reclaim 
water to the mill for reuse) must be treated so as to comply with the effluent quality 
standards of this Licence and must not be released until at least six months after the design 
for a water treatment system has been submitted to the Board. 

28. Tailings Arsenic Stability and Groundwater Arsenic Attenuation Program 

The Licensee shall comply with the relevant components of the Tailings Arsenic Stability and 
Groundwater Attenuation Program in accordance with the plan that is appended as appendix 4 
to this Licence. 

29. Acid Rock Drainai?e ("ARD") Program 

a) The Licensee shall complete a Waste Rock ARD Study, in accordance with the relevant 
components of the plan that is appended as appendix 5 to this Licence. 

b) The Licensee shall complete a Pit Wall and Floor ARD Study, in accordance with the 
relevant components of the program that is appended as appendix 6 to this Licence. 

c) The Licensee shall complete a Tailings ARD Study, as described in the program that is 
appended as appendix 7 to this Licence. 
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The Licensee shall complete a Thaw Settlement Study, in accordance with the relevant 
components of the program that is appended as appendix 8 to this Licence. 

31 . Tailings Impoundment Seepage Monitoring Program 

The Licensee shall complete the Tailings Irnpoundment Seepage Monitoring Program, as 
described in appendix 9 of this Licence. 

32. Design Review - Tailings Impoundment 

a) If any of the following events occur, then the Licensee shall undertake to complete a 
review of the tailings dam design and performance: 

33. 

-~· -

i) If the measured settlements within the facility equal 450-mm or if there are any 
visual signs which would reasonably suggest potential instability of the tailings 
facility, or 

ii) If pore pressures that are identified as a result of the Tailings Impoundment 
Seepage Monitoring Program indicate an equivalent ru value of 0.5 or if there are 
any signs of concentrated discharge near the darn toe or along the downstream 
slope or any visual signs that there is a potential for unexpected seepage which 
could compromise the structural integrity or effectiveness of the tailings dam, or 

iii) If thermistor readings that are acquired as a result of the Tailings Impoundment 
Seepage Monitoring Program indicate that foundation thawing has occurred to a 
depth of two metres below the prepared dam subgrade. 

b) The Design Review that is required by this section of this Licence shall be undertaken, 
as soon as is reasonably practical, by a qualified engineer. The Licensee shall notify 
the Board of the name of the engineer and the proposed date for completion of the 
review. The results of the review shall be compiled in a report which is certified by the 
engineer. That report shall be submitted to the Board within thirty days of completion. 

The Licensee shall complete the Liquefaction Monitoring Program that is appended to this 
Licence as appendix 10. 

-.. . . .... - - .. -- ; ·..,. . •. 
-- ----- -- - - - -
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The Licensee shall submit a revised water balance report to the Board as a component of 
each monthly report. If the revised reports indicate a significant variation in water balance 
from that which was anticipated in water use application QZ94-004, then the Licensee 
shall submit a Water Balance Contingency Plan to the Board. The plan will include 
proposals for releasing excess water in advance of the schedule which was proposed in 
application QZ94-004. The plan will be submitted to the Board prior to any discharge of 
effluent from the tailings facility and, in any case, no later than December 31, 1997. 

PART G DECOMl\USSIONING AND RECLAMATION 

3 5. The Licensee shall, by December 3 1, 1996, submit to the Board a detailed plan for 
temporary closure and shall implement this plan should any temporary closure occur. For 
purposes of this Licence, "temporary closure" shall occur when ore has not been 
processed in the mill for a six consecutive months . 

36. Any temporary closure for a period which exceeds three (3) years shall, for the purposes 
of this Licence, be considered to be permanent closure. 

37. The Licensee shall, by December 31 , 1997, submit to the Board a detailed 
decommissioning and reclamation plan. 

38. In the event of permanent decommissioning, then the Licensee shall implement the 
Decommissioning and Reclamation Plan that is required by this part of this Licence except 
that, should the Board notify the Licensee, within 90 days of the receipt of the 
Decommissioning and Reclamation Plan, that a public hearing will be held to review the 
Plan, then the Licensee shall not implement the plan until such time as a public hearing 
has been convened and the Board has concluded it's deliberations. 

3 9. In the event that the Board notifies the Licensee that a public hearing will be held to 
review the Decommissioning and Reclamation Plan, and in the event that permanent 
closure has occurred or is likely to occur, then the Licensee shall ensure that all physical 
structures are either removed or left in stable condition and that all discharges from the 
operation comply with the effluent quality standards which required by Part E of this 
Licence. 

40. In the event that permanent closure occurs prior to the submission of the detailed 
decommissioning and reclamation plan, then the Licensee shall ensure that all physical 
structures are either removed or left in stable condition and that all discharges from the 
operation comply with the effluent quality standards which required by Part E of this 
Licence. 

41. If, by December 31, 1997, a concrete bulkhead has not been installed in the· Brown­
McDade ad.it, then the Decommissioning Plan shall include a long term monitoring plan to 
monitor seepage of pit water into that adit. 
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1. INTRQOUCTlON 

8.Y.G. Natur~i-~sources Inc. (BYG1 intends to deveiop an open pit gold mine on the 

Mt Nansen property located approximately 60 km west of Carmacks. Yukon (see 

Drawing A-5314-001). Oeveiopmem of the gold mine will require construction of stream 

diversion faciiities and an embankment dam for taiiings impoundmem on Dome Creek. 

Several eariier investigations were carried out at the Mt. Nansen property by 

Klehn-Crippen. in order to evaluate potential dam sites for tailings impoundment and 

select a preferred site. Results of these earlier investigations by Klahn-Crippen are 

summarized in the following reports: 

Letter report related to Mt Nansen Pro;ect. Tailings Disposal and Leach 
Pad Sites. dated Novemoer 1985. 

Mt Nansen Gold Project. Tailings Dam Pre1iminary Design Report. dated 
December 1988. 

Ml Nansen Gold Project. Tailings Facility, Preliminary Design Report. 
dated May 1990. 

Mt. Nansen Gold Project. Nansen Creek. Road Upgrading, dated 
September 1994. 

Mt. Nansen Gold Pro;ect. Tailings Dam Storage Study, dated September 
1994. 

Mt. Nansen Gold Proiect. Tailings Dam Cost Estimate. dated October 
1994. 

Mt. Nansen Gold ProJect. Tailings lmpoundment Feasibility Design 
Update, dated April 1995. 

Based on the results ot the earlier investigations and evaluation of several alternatives. 

Site #4 was recommended by Klahn-Crippen as the preferred site due to the overall 

economy of a smaller dam combined with greater storage when compared to other site 

options. BYG has subsequently decided to proceed with final design and construction 

of a tailings impoundment facility at Site #4. 

I 
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The scope of this final design investigation and report includea the following: 

Summarize work carried out to date and provide detaiis of site selection. 

carry out test hole drilling at Site #4 to investigate in detail the 
foundation areas for the tailings dam, seepage collection dam, diversion 
ditch. emergency spillway, and closure spiilway. 

Install themiistor strings to monitor and record the ground temperatures 
at several locations at the tailings dam site. 

Carry out field and laboratory tests to measure index properties of 
overourden soils inciuding bulk density, moisture content. grain size. 
compaction aens1ty and pem,eacility. 

Carry out analyses for final design including thermal modelling, static 
and seismic stability, seepage and settlement of the tailings dam due to 
thaw settlement 

Review hydrology and water balance for impoundment accounting for 
details of tailings disposal. runoff inflows and reclaim water. 

Detem,ine finai design requirements for the tailings dam. seepage 
recovery dam, diversion ditch and spillways: 

Provide Consuuction Quality Assurance (CQA) requirements for 
ccnstrucilon of the tailings 1mpoundment structures. 

Identify performance monitoring reau1rements and future design consideranons. 

Authorization to proceed with this investigation and final design were received from Mr. 

Jim Smith of BYG during a meeting with Mr. Sill Chin on June 5. 1995. 
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.1 General 
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The Site #4 tailings impoundment dam is designed with a capability of storing 

300 000 tonnes or 240 000 m3 of tailings based on a settled tailings density of 

1.25 tonnes/m3
• The reservoir storagEH:levation curve for this site as shown on 

Drawing A-5314-006 indicates that the flat tailings level for this volume of taiiings is 

elevation 1149.2 m. In order to provide sufficient additional storage for a minimum two 

month miilwater circulation volume of 30 000 m3 throughout the initial three year mine 

life. :he design pond level should be at elevation 1149.7 m. The design requires a 

temporary emergency spillway to pass flood flows until such time as the mine 

operations are complete and a closure spiilway is constructed. The temporary spiilway 

is located on the north abutment in order to utilize the same outlet channel as the 

diversion ditch. The closure spillway will eventually be located on the south abutment 

due to the presence of suitable rock at this location. 

The emergency spillway invert should be set at the pond level of 1149.7 m in order to 

discharge excess inflows during operation. The dam crest is set at elevation 1151. 5 m, 

1.8 m above the invert level in order to safely pass the design 200 year flood flow and 

at least 50% of the Probable Maximum Flood (PMF). The dam is considered to be in 

the low to significant hazard potential category and therefore a capacity discharge of 

50% PMF is considered an appropriate safety standard. 

An additional allowance for settlement is required for the initial dam crest :levation to 

ensure adequate f reeboard at the end of mine operation. The settlement allowance 

should be at least 0.6 m resulting in a final dam crest elevation of 1151.5 m. The 

settlement allowance provides sufficient freeboard only for any short term settlements 

which occur in the first three years of operation. It is understood that prior to the end of 

year three of operation. the decision to raise the dam or alternatively to install a 

permanent closure spillway will be made. If a permanent" closure spillway is 

constructed. raising of the dam may also be required to accommodate further long term 
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settlements whicii may occur. Any aecisions regarc:ng raising of the cam at that time 

will be based on the dam ~erfcrmance as observed during the initial three year 

monitoring period. 

The dam cross-section as shown on Drawing 8-5314-007 inciudes a 6 m wide crest an 

upstream slope at 2.SH:1V with toe berm and a downstream slope at 3.SH:1V with no 

berm. The downstream berm has been eliminated from the feasibility design on the 

basis that the thermal analyses indicate the shallow foundation soils are thaw-stabte 

and the deecer soils below the active layer wiil not thaw in the long term. The 

downstream oerm would orny be required to comroi seecage and to enhance seismic 

stability for the event of deeo foundation thawing. In the event. ~he downstream 

foundation area does eventually thaw. the need for the berm will be determined by 

further investigations to characterize the dynamic properties of the foundation soils. If 

necessary for stability purposes. the downstream berm can be constructed with waste 

mine rock or sand borrow. 

The dam cross-section wiil indude a Bentofix NW geosynthetic day liner on the 

upstream slope to restrict seepage th~ugh the dam embankment Details of the 

geosynthetic ciay liner are :mown on Drawing 8-5314-008. A beach wiil be spiggottea 

against the upstream face of the dam during summer months to provide long term 

seepage control. in the event that the geosynthetic clay liner detenorates in the long 

term. To avoid ice lensing, all tailings will be placed subsequently during winter. 

Should seepage be a concern at a later date after a period cf operation. a downstream 

berm could be constructed to in dude drains into the berm cross-section. The need for 

drains to control seepage at the downstream toe is best determined after observation of 

the dam perfomiance and instrument monitoring. In order to assist in any future 

decisions regarding the dam perfom,ance. an instrumentation plan has aiso been 

incorporated with the dam design. The instrumentation system wiil inciude thermistors. 

pneumatic piezometers and settlement pins. as shown on Drawing 8-5314-009. 

-----·- ·-· -- - ·- -------- ------
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Gravei protectian·wiil also be placed on the downstream stope to prevent runoff erosion 

of the fine sands in the embankment. 

The fallowing sections discuss the analyses carried out to arrive at the design cress­

section for the dam . 

. 2 Thermal Analyses 

.1 General 

Thermal analyses were carried out to predict the short-term· and long-term thermal 

changes in the taiiings dam foundation during the operation and closure phases of the 

tailings impoundment. The principal objectives of the analyses were to predict the 

depth and rate of thawing of the foundation soils and to estimate the magnitude of the 

resulting settlements for determination of freeboard allowance and thaw-induced 

excess pore pressures for stability assessment as presented in subsequent sections. 

Toe thennai parameters for soils at the Ml Nansen site were estimated by comparison 

with published correlations for similar materials as shown on Figure A3-1 in 

Appendix 111. Based on the available data. the thermal parameters summarized on 

Figure A3-2 were adopted. A check on the suitability of these parameters was made by 

analyzing the existing site conditions as discussed in the following sections . 

. 2 Analysis of Existing Site Conditions 

A one-dimensional thermal analysis of the existing site was carried out using the computer 

program THERM1 by Nixon Geotechnical Ltd. The soil column and assumed thennal 

properties of the soils are shown on Figure A3-3. The soil column was modelled with 

an initial temperature of -1.s·c based on thennistor readings observed to date and the 

model then subjected to cyciic thermal boundary changes at the ground surface. The 

assumed air temperatures were assumed to be equivalent to the mean monthly air 

temperatures for Carmacks less 3°C to account for an elevation variation of 

approximately 600 m. 

5 
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Ground surface and snow surface temperatures were derived from the corresponding 

air temperature by muitiplying by the thermai "n" factor. A winter freezing n-factor of 

0.9 was assumed to determine snow surface temperatures based on ambient air 

temperatures. The average snow cover thickness was estimated based on 

Environmental Canada records for Carmacks. The summer n-factor was assumed to 

be 1.3 in peat covered areas and a vaiue of 1.5 was used for areas without peat such 

as the main dam and tailings area. The resulting ground temperature profile for the 

months of January, April. July, and October at test hole location DH95-10 was 

calculated by THERM 1 as shown on Figure A3-3 for a time period of 25 years. The 

depth of the active layer and the temperature profile at depth did not change 

significantly after 25 years. The graph on Figure A3-3 shows good correlation between 

the estimated and measured ground temperatures as observed at the end of Juiy. The 

thermal mcdei was then analyzed for a typical soil column on the terrace slope in the 

vicinity of test holes OH95-04 and DH95-05 where ground temperatures were warmer 

at approximately -0.2 to -0.5°C. At these locations the sand soils with little to no 

organic cover showed the calculated and measured values both as having deep active 

zones with te~peratures slightly below freezing in the permafrost zone. 

In the event of complete thawing, the one dimensional thermal mocel also shows 

freezeback for each of the typical soil columns. however. the rate of freezeback. is 

expected to be very slow and significant freezeback should not be expected in the sand 

ffil or tailings areas for several decades after the end of operation. 

.3 Thaw-4nduced Pore Pressures 

Thaw-induced pore pressures in the foundation soils may influence the stability of the 

tailings dam slopes. if the rate of thaw is faster than the rate of pore pressure 

dissipation at the thaw front. A conservative assessment of the rate of thawing of the 

foundation soils beneath the upstream dam slope was made by conducting a one­

dimensionai anatysis of the rate of thaw beneath the reservoir with water onty presen"' 
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and no tailings.. · The soli column and soil properties considered are shown on Figure 

A3-4. The temperature of the pond water was varied monthly using the reported 

reservoir temperatures at the Kelsey Generating Station in Northern Manitoba. These 

temperatures, given on Figure A3-4, agree with our experience at other lakes in the 

NWT were seasonal temperatures have been measures at the bottom of the lakes. 

The predicted rate of thaw for a period of 25 years is plotted on Figure A3-4 in terms of 

the square root of time. The slope of the plot is the thaw constant (a.). The predicted 

value of a. is 6.2 x 1 a~ :ills0
·
5 (0.62 mm/s0.s) which fails in the middle of the typical range 

of a. between 0.2 ana ~.O mmis0
·
5 (Nixon and McRobens. 1973). 

The amount of excess pore pressure generated on thaw is related to the rate of thaw. 

and the soil's ability to dissipate pore pressure represented by the coefficient of 

consolidation, as follows: 

Where: u 
·r' 
d 
R 

u = 
y'.d 

1 
1 + --

2R1 

= excess pore pressure (kPa) , 
= submerged unit weight = y1 - y.,. (kNtm·) 
= depth (m) 
= thaw consolidation ratio = a. /2 ../c.. 
= rate of thaw (m/s05) 
= coefficient of consolidation (m2/s) 

This relationship has been plotted on Figure A3-5. Using a lower bound C., from Figure 

A2-4 in Appendix II of 1 x 10-o m2/s and a. = 6.2 x 10"' mis0.s. Toe predicted excess, 

pore pressure from the chart is 16% at the initial effective stress. Pore . pressures of 

this amount were accounted for in the subsequent stability analyses. 

.4 Two-Dimensional Analysis of Long-Term· Dam Conditions 
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In order to evaluate and demonstrate tne long-term ~hermai performance of the tailings 

dam. a tv.to-dimensional finite eiement analysis of the taiiings impoundment was carried 

out using the computer program TEMP/W develoced by Geo-Slope International. The 

t'No-dimensional mesh used in the analyses is shown on Figure A3-6. The design 

inciudes an upstream berm which reduces the rate of thaw and enhances stability at 

the upstream toe of dam. This area wiil be subjected initially to thawing due to ponding 

of water and tailings disposal during the initial mine operations startup and the berm will 

therefore provide additional thermal protection. 

The analysis ~:mservatively considered the impact of the three year operating 

impoundment life by assuming a full pond water level with no tailings for the entire 

three year period. Closure conditions starting in Year 4 were then modelled by a 

tailings beach with the pond set back 50 m from the dam crest The monthly varying 

ground surface temperatures were derived for each typical soil column (i.e. tailings 

sand, sand fill and native foundation soils with peat cover) using the one dimensional 

analysis and these values then input into the two dimensional model. The anaiyses 

were then extended for a totat duration of 25 years. Figure A3-7 shows the 

representative sections which were analyzed and the depths of the thaw boundaries 

(0°C isotherm) after years 1. 2. 3. 5. 1 a. 15, 20 and 25 years. 

The results of the analyses show: 

The zone of thawing in the foundation soils will extend only one-third of 
the width of the tailings dam from the upstream toe. The thawing is 
indicated to be confined to the upper 1 to 2 m of the foundation soils in 
the area undertying the upstream slope of the dam and up to 5 m under 
the pond. The subseauent thaw settlement analyses presented in the 
next section. assume a conservative depth of thaw of 4 m under the 
dam. 

In the event the tailings pond is operated for only three years. complete 
freeze back of the foundation soils beneath the dam is predicted after 
approximately 25 years. Extension of the mine life will however increase 
depths of thaw and the time for freeze back. 

Partial freezing of the downstream portion of the dam fill is predicted 
during the operating phase of the impcundment. The rate of freezing 

8 
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can be. accelerated by removal of snow on the downstream slope of the 
dam. 

In the long-term. complete freezing of the dam is predicted with the final 
thaw boundary lying within the upstream deposited tailings. 

To better assess the potential for thawing in the foundation soils. an additional analysis 

was made which took the operating conditions with full pond to a long-term operation 

life of 50 years. The results of this analysis. shown on Figure A3-8. showed that the 

thaw front (0°C isotherm} beneath the impoundment would extend down through the 

founaation soiis into the underiying bearock. The anaiyses however. estimate that the 

thaw front would not extend downstream of the dam centreline. 

The above analyses do not consider the effects of convective heat transfer by seepage 

beneath the dam. The effects of such seepage will be minimized by the presence of a 

tailings beach and the geosynthetic clay liner in the dam which will cutoff seepage 

through the dam and the upper part of the foundation. Seepage under the dam will be 

restricted by the presently ice-saturated, frozen foundation soils. 

The thermal analysis yields tv-10 important conclusions: 

Complete thaw of the foundation soils beneath the dam is not preaicted 
during the operational phase of the impoundment thereby reducing 
potential thaw-settlements: and 

After mine closure. the regional permafrost will aggrade upwards into the 
dam in the long-term resulting in a strong and impermeable dam. 

Irrespective of the above, the design takes into consideration long term measures 

which are required in the event of complete thaw of the foundation soils under the 

worst case condition. The thermal performance of the dam and underlying foundation 

and the influence of the tailings will be monitored throughout the operational life of the 

impoundment to determine which tong term solutions are required. 
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.3 Thaw-Settlement Analyses 
Settlement of the dam will occur in areas where the foundation soiis thaw and 

consolidate under the embankment loading. Thermal analyses predict that the 

foundation soils under the upstream slope will only partially thaw during mine 

operations due to the warming inftuence of the tailings pond. These analyses predict 

that during the three year design life of the mining operation. thawing of the foundation 

soils will occur to a maximum depth of approximately 5 m under the pond area and less 

than 2 m below the upstream portion of the dam. The depth of thaw for the settlement 

calculations has therefore conservatively been assumed as 4 m. 

In assessing the settlement due to thaw consolidation, the in situ frozen bulk densities 

were compared to empirical relationships which have been derived from published 

laboratory measurements and case history data of thaw settlement for various frozen 

sails ranging from frozen days and silts to frozen sands. A series of correlations are 

shown on Figure A3-9 which show the relationship between the initiai frozen bwk 

density and the normalized thaw consolidation ratio (i.e. ratio of settlement to initial 

height). For a given bulk density, higher plasticity soils generally speaking yietd a 

higher thaw settlement than non-plastic silts anci sands. 

The median relationsnip between thaw settlement ana frozen bulk density (yr) for ail 

soils is given by the following equation: 

A.Hr 

H 
= 0.57 (1.97 - r 1) 

The upper bound relationship between thaw-settlement and frozen bulk density for 

sands is given by: 
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= 0.57 12.1 - r 1) 

The area considered to have the greatest potential for thaw settlement is located in the 

base of the creek valley. Three test holes including DH95-06, DH95-08 and DH95-09 

were drilled in this area. An average of the frozen bulk densities in the upper 4 m of 

these three holes indicated an initial bulk density of approximately 1760 kg/m:i. 

Comparison of this 1nitiai bulk density to the design graphs for thaw consolidation on 

Figure A3-9 indicates an estimated settlement after three years of pond operation 

ranging from 0.5 m for the median case to 0.8 m for the upperbound case. 

Bulk density values in the lower sand deposits below a depth of 4 m indicated an 

average bulk density of 1900 kg/m:i. Based on an assumed thickness of 16 m, the 

estimated additional settlement due to complete thawing of the foundation could vary 

from 0.7 m to 1.7 m for the median and upper bound cases respectively. In the event 

of complete thaw of the foundation soils. total settlements are estimated to vary from 

1.2 m to 2.5 m .for the median and upperbound cases. 

The proposed dam cress-section allows for a potential 0.6 m settlement dunng the first 

three years based on the estimated thaw settlement in the upper 4 m. The dam 

performance over the first three years will be monitored fer various behaviour aspects 

induding the depth of thaw and dam crest settlement. Prier to completion of three 

years of operation, BYG are required to make a decision regarding raising of the dam 

for additional tailings storage or construction of the closure spillway for long term 

abandonment of the tailings impcundment. At that time the dam crest height should be 

reviewed and any additional allowance for longterm settlement made at that time. 

Should the dam performance and instrument monitoring suggest freezeback will occur 

after mine closure; then additional raising of the dam may not be required for 

setttement purposes. 
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.4 Stability Analyses 

.1 Generai 

Stability of the main dam embani<ment will initially be controlled by the presence of 

permafrost in the underlying foundation soils. The tailings dam overiying a frozen 

foundation is expected to behave more than adecuately and stability is not an issue of 

concern. The design must however consider the long term possibility of the foundation 

thawing. Stability analyses were therefore canied out to determine the cress-sectional 

geometry required to ensure stability of the dam under static and seismic conditions 

with an unfrozen foundation. 

Limit equilibrium analyses were used throughout the stability evaluation for the main 

tailings dam. The computer program SLOPE¥/ by Geo-Slope International was used 

to analyze the various stability models using the circular Bishop method. 

A stability model was developed for the centrat valley Section ·a·. as shown on Figure 

A4-1, where the dam height is a maximum of about 18 m. A review of the foundation 

stratigraphy indicated that the dam foundation could be conservatively modelled as a 

homogeneous sand despite the presence of frequent gravel layers in the foundation. 

The dam geometry was based on the preliminary design cross-sect1on with upstream 

slopes of 2.5H:1V and downstream slopes of 3.5H:1V. As previously discussed. 

construction of the downstream berm was omitted. but a 4 m thick upstream benn was 

induded to protect the upstream toe of the dam from rapid thawing and possible 

instability due to warm pond water during mine startup. Dependant on the dam 

foundation performance. a downstream berm may eventually be required. however. 

construction of the berm can be delaye{1 without serious ramifications until the actual 

performance of the dam can be monitored by the foundation instrumentation. 

For design, the minimum allowable factor of safety against failure·for static conditions 

was taken to be 1. 5. 

12 
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.2 .Sotl Parameters 

Stanaard proctor densities were measured for the proposed embankment fill as part of 

the borrow materiai evaiuation. Maximum dry densities were measured at 1766 kg/m3 

and 1850 kg/m:i for the typical sand material which will be used in the embankment. 

For an average value of 1808 kg/m3 at 95% standard Proctor density and 13% moisture 

content, the estimated average bulk density of the embankment fill is 1940 kg/m3 or 

19.0 kN/m\ During the recent field investigation, bulk densities were also measured in 

the various soil strata underlying the main dam embankment. These values are 

recorded on Figure A2-2. For the foundation soils underlying the base of creek valley, 

the average bulk aens1ty is estimated to vary from an average of 1760 kg/m3 in the 

upper soils. to be between 1900 kgtm• and 2000 kg/m3 in the lower layers. An average 

unit weight of 19.0 kN/mJ was adopted in the analyses. Based on our experience with 

similar tailings at other mine sites. the dry density of the tailings is estimated at 

1250 kg/m3
. With an average water content of about 40%, the estimated bulk density 

of the tailin~s is about 1730 kg/m3 or 17.0 kN/m3
. The frictional strengths of the fine 

sands and tailings are estimated based on the typical grain size when compared to 

published values and experience with similar materials. Toe sand soils are all 

considered cohesioniess. Toe soil parameters used in the stability analyses are 

summarized as follows: 

BULK UNIT FRICTIONAL COHESION I 

SOIL Tl'PE WEIGHT {r) STRENGTH ( cp) (kPa) 
(kN/m3

} (Degrees) 

Compacted Embankment Fill 19 34° I 0 

Foundation Sand 19 30° 0 I 
Tailings 17 I 30° I 0 I 

.3 Static Analyses 

To assess the effect of foundation pore pressures on the· factor of safety, a number of 

parametric analyses were undertaken to relate the factor ot safety to the pore pressure 
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parameter r,i v~iich :s defined as the ratio of excess pore pressure (u) to the effective 

stress (i .d) at a scecific depth. From the equation in Section 7.2.3. the pore pressure 

parameter is caicuiated based on the pore pressure generated on thaw relative to the 

rate of thaw as follows: 

Where: u 
y' 

d 
R 
a 
c., 

ru' = u/(y'.d) = 1 

1 + 1 
"'ZR2 

= excess pore pressure (kPa) 
= submerged unit weight= ·:1 - Yw (l<N/m") 
= depth (m) 
= thaw consolidation ratio = a i2 ../c.. 
= rate of thaw (mis0.s) . 
= coefficient of consolidation (m2/s} 

The results of the siope stability analyses for the downstream slope are summarized on 

Figure A4-1. The upstream slope is contained by the tailings beach and stability is 

therefore not a concern by the time the foundation thaws. As shown. for the 

downstream slope. the minimum factor of safety for the downstream slope occurs at a 

ru' vaiue of approximately 0.55. The predicted r,; value based on the rate of 

thaw (a.= 6.2 x 10-' m/s0
~ and the coefficient of consolidation (c., = 1 x 10"° m2/s) of the 

material. as disc:.:ssed in Section 7.2-3. is approximately 0.16 which results in a faaor 

of safety in excess of 2. 

.4 Seismic Anatyses 

The Mt Nansen minesite lies within a seismically active area of the Canadian north in 

Seismic Zone 2. as defined by the National Building Code of Canada. 1990. The site 

lies within the Northern British Columbia (NBC) source zone between the McKenzie 

(MKZ) zone and the Denali Shakwak (OSK) zone. 

A probabilistic assessment of the seismic risk at the site has been undertaken by the 

Pacific Geoscience Cen~ for the Mt Nansen site (Odober 1988). Based on this 

assessment. a peak horizcrrtai ground acceleration of approximately 1 Oo/o g is expected 

with probability of exceedance no greater than 0.0021 per annum. or one in 475 years, 

14 
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while a peak bonzontal acceleranon of 12% g is expected with a return period of .001, 

or one in 1 000 years. 

The dam foundation consists primarily of fine sands and hence, if sufficiently loose, can 

be potentially liquefiable. The governing parameters regarding the liquefaction of the 

sand are the thawed in situ density and the design earthquake in terms of magnitude 

(M) and acceleration (ah), Current engineering practice to determine liquefaction 

susceptibility in foundation soiis. requires the measurement of Standard Penetration 

Test (SPT) corrected blow counts ((N1)so) either by SPT or cone penetration methods. 

If an analysis of the blow count profiles with aepth indicates that the foundation is 

potentially liquefiable then the residual strength for the materiai can be estimated and a 

corresponding factor of safety can be caiculated. However. based on the current 

frozen nature of the founaation and the predictions from the thermal analysis related to 

future thawing, the following approach is recommended: 

Monitor the actual performance of the dam and foundation over the 3 
years of operation. 

At time of mine closure review seismic stability including the design earthquake 
and SPT data from thawed zones (if any). 

Review liquefacuon ootential and. if required. include a downstream berm in the 
mine closure plan. 

.S Seepage Analyses 

.1 General 

The design of the main tailings dam is intended to minimize seepage of the pond water 

downstream of the dam into Dome Creek. This will ensure release of water from the 

tailings pond is controlled through treatment facilities and/or the emergency spillway 

and will also ensure that oiping and loss of material does not occur at the downstream 

tee of dam due to uncontrolled seepage pressures. 
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The proposed dam emcanKment is expected to be ccnstructed of fine to medium sand 

with a siit content typ1catly varying from 10% to 40%. The foundation soils unaertying 

the dam simiiariy consist of these type of sand materials. The fine grained sanes are 

moderately pervious and a seepage barrier is therefore required. The presence of an 

ice saturated frozen foundation will provide an initial barrier against seepage, however. 

the design must account for the long term potential of the foundation thawing with a 

corresponding increase in foundation permeability. 

The primary barrier to impede seepage through the dam will consist of the tailings 

which wiil be depos1teo on the upstream slope throughout the period of mine oceration. 

Toe tailings to be stored in the 1mpoundment are expected to have a high content of 

day size particies with a corresponding tow permeability. The thickness of tailings will 

increase throughout the mine operation as the level of required protection aiso 

increases due to higher pond levels and a greater potential for thawing in the 

foundation. A secondary seepage barrier is provided by inciusion of a geosynthetic 

day liner on the upstream slope. Toe day liner will provide seepage protection during 

the initiat pend starrup when water will be ponded against the upstream slope prior to 

tailings deposition. Seepage protection is aiso provided by the geosynthetic day liner 

in the event foundation thawing occurs which may result in differential settlement and 

cracking of the dam. Cracking ts not however considered a major concern due to the 

self healing nature of the cchesionless sand fill and the thick covering of tailings on the 

upstream slope. 

The initiat dam cress-section to be constructed does not inciude a downstream berm. 

In the event that seepage does develop and seepage pressures at the downstream toe 

are reason for concern, a downstream berm can be construded with drains which can 

control seepage without piping or toss of material at the toe. 

The limited seepage expected through the embankment and underiying foundation wiil 

be collected upstream of the seepage recovery dam where it can be returned to the 

tailings pend by pumping or released downstream if acceptable water quality is 

16 
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achieved. This,small emoankment for the seepage recovery dam will also be provided 

with a geosynthetic liner which wiil be keyed into the underiying permafrost. · Details of 

the main dam. seepage recovery dam and geosynthetic clay liner are shown on 

Drawings 8-5314-007 and -008. 

· .2 Seepage Analyses 

Seepage analyses were carried out using the two dimensional finite element computer 

program SEE?/W by Geo-Slope lntemationai. The seepage model is shown on Figure 

AS-1 and the hydraulic parameters are listed below: 

MATERIAL I HYDRAULIC CONOUCTlVllY I Kh/Kv 
(cmis) 

Bedrock I 1x10·7 I 1 

Frozen Sand Foundation I 1x10·7 I 1 

Thawed Sand Foundation I 1x10.J I 1 

Dam I 1x10.J I 1 

Tailings I 1x10...s I 1 

The design values of the hydraulic conductivity were based on laboratory testing and 

assumed values for similar type soils. For comparison. failing head permeability tests 

on recompacted samples of the foundation sand gave permeability values of 2x1 a-s 
emfs to 9x10,,. cm/s. All materials were assumed to be isotropic with the ratio of 

horizontal and vertical permeabilities equal to unity. 

The seepage model consisted of a typical dam cress-section with dam crest set at 

elevation 1151.5 m, a pond elevation of 1149. 7 m and a 50 m wide tailings beach. 

Toe downstream water elevation was set at 1136 m. The presence of a geosynthetic 

day liner was not included in the analyses and therefore the estimated seepage 
. . .... 

quantities are expected to be conservatively higher than anticipated. The seepage 

analyses indicate that the phreatic surface will be low in ttie downstream portion of the 
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dam. as shown··oi, Figure AS-1, and quantities ot seepage through the dam shouid also 

be low at approximateiy a maximum of 0.2 I/sec for the case of a frozen foundation and 

unfrozen dam over a 200 m wide seepage zone. At this rate of seepage, the seepage 

recovery pond shouid fill to the crest level after two months operation. Figure AS-1 also 

presents the variation at predicted seeoage with depth of thaw under the dam. Wrth 

about 16 m of thawed foundation. the maximum predicted seepage increases to about 

2.4 1/s assuming a 200 m wide seepage zone (14 days capacity in the seepage 

recovery pond). It is important to note that these seepage rates are dependant on the 

development of a taiiings beach on the upstream face of the dam. 

.3 Geosynthetic Clay Liner (GCL) 

Toe proposed GCL consists of Bentofix NW by Terrafix. The Bentofix NW is a 

sandwiched compos1te of two non woven geotextiles with an intermediate bentonite 

day layer. The Bentofix is needle punched across its entire surface to bind the two 

geotextiles together. The needle punching laterally confines the bentonite to centre! 

swelling during hydration and also provides a high degree of internal shear strength. 

As a result. the Sentofix GCL's internal friction within the composite is relatively high at 

approximately 34° so that in the hydrated state. no potential plane of weakness exists 

within the composite. 

.6 Instrumentation 
An instrumentation system is required to adequately monitor the tailings dam 

performance both during and after mine operation. The proposed instrumentation plan 

should indude thermistors, pneumatic piezometers and settlement pins in the area of 

the main tailings dam and seepage collection dam. Drawing 8-5314-009 presents the 

proposed instrumentation details. 

A series of six thermistor strings were installed during the recent field program at 

various depths uc to 15 m in the foundation areas of the mahi dam and seepage 

recovery dam. The thermistors were supplied by R.S. Technical Instruments of Port 
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Coquitlam. British·cotumbia and were accurate ta :_0.2°C. The thermistor cables are 

presently protected with steel casings at the ground suriace at each test hole location. 

During construction of the dam. each cable shouid be extended to the toe of dam by 

splicing on additional cable and burying the cable horizontally in the embankment fill. 

An additional thermistor string with six thermistors spaced at 14 m intervals should be 

placed horizontally within the embankment fill approximately 5 m above the foundation 

base. as shown on Drawing 8-5314-009. All thermistor strings should be labelled and 

extended to a suitable readout location near the downstream toe. Monitoring of the 

thermistors should be continued throughout construction as well as the subsequent 

mine operation period to measure temperature changes and possible thawing in the 

foundation soils. Monitoring of this data is extremely important as the inclusion of any 

future design measures is dependant on the presence or absence of permafrost in the 

foundation. 

Pneumatic piezometers are also recommended at several locations as shown on 

Drawing 8-5314-009. In total. fifteen pneumatic piezometers are proposed underlying 

and within the dam embankment. The pneumatic piezometers should consist of P-100 

General Purpose piezometers as supplied by R.S. Technical Instruments. Seven of 

these pneum~tic piezometers are proposed along a central line down the centre of the 

creek valley. The pneumatic piezometers should be installed at depths ranging from 

3 m to 10 m below foundation level and up to 2 m above foundation level. An 

additional two piezometers should be installed on each abutment with each set 

consisting of one piezometer 3 m below foundation level and the other piezometer 1 m 

above foundation level. Pneumatic piezometer tube lines should be buried in the 

embankment fill and extended laterally to the toe of dam. Monitoring of the pneumatic 

piezcmeters is only recommended in zones which are known to have thawed. 

Measurement of pneumatic piezometers in frozen zones is not required as these 

instruments will not reliably measure pore pressures until the surrounding soils thaw. 

Once thawing has occurred, the pneumatic piezometers will, however. ailow 

measurement of the foundation pore pressures which are caused due to ·thaw­

consolidation and will also allow measurement of any seepage pressures present in the 

19 
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embanKment. - Mc>nitoring of the pneumatic piezometers therefore need oniy be initiateo 

after pond filling has commencea and the temperature regime indicates thawing is 

occurring. 

Settlement pins are also required along the crest to monitor settlements after 

ccmpletion of the embankment construction. The settlement pins should consist of 

25 mm diameter iron bars at least 1.5 m long which are driven into the embankment fill 

atong the downstream e<fge of the dam crest The settlement pins should be 

positioned across the crest as shown on Drawing B-5314-009. The frequency of 

survey measurements for me settlement pms w,11 depena on the cerformance nistory of 

the dam and should be reviewed as settlement data is collected . 

. 7 Borrow Assessment 

Approximately 100 000 m~ of Zone 1 sand fill is required for construction of the tailings 

dam embankment. The corrow areas which have been identified for construction use 

in the dam embankment include three sand ridges on the south valley slope upstream 

of the dam (Borrow Areas A. 8 and C. see Drawing B-53147-003) and the operating 

spillway excavation (Borrow Area 0) on the north valley slope located downstream of 

the dam. It is estimatea that these borrow areas should be sufficient to provide the 

necessary quantities for cam construction. The primary borrow material from each of 

these areas is a fine to medium grained silty sand. The sand is generally frozen below 

the depth of active zone and thawing cf any frozen materials will be required prior to 

a,mpacticn. 

The silt content for the sand borrow material typically varies from 10% to 40%. Two 

standard Proctor density tests were carried out in accordance with ASTM 0698 which 

showed maximum dry densities varying from 1766 kg/m3 to 1850 kg/m3
. The optimum 

moisture content to achieve the required maximum dry density varied from 13.3% to 

12.8% respectively for each of these two tests. (See test results on Figure A2-5 in 

Appendix 11.) 

20 
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Borrow Area A contained a surficial layer of fine sand to a depth of 6.25 m which is 

expected to be suitable for embankment construction. Toe sand is at or below optimum 

moisture content in the upper 3 m and then increases above optimum moisture content 

up to 20% below the 3 m depth. The lower strata in this area. below 6.25 m depth, as 

observed in OH95-i 7, consist of silt with sandy zones. Moisture contents in this strata 

are generally much higher at 30% and use of this zone is most likely not feasible due to 

the additional drying and conditioning of the wet material which is anticipated prior to 

compaction. 

Borrow Area 8 is 1ocated further upstream on another sand ridge. Simiiar to Area A. 

test holes OH95- i 8 to OH95-20 generally showed a trend towards increasing moisture 

content with depth. For the most part moisture contents were generally within the 15% 

to 20% range in the fine sands. Silt layers were observed at various depths which may 

not be useable in the main dam embankment. It is expected the thickness of useable 

material may vary from about 9 m on the outer edges of this ridge tapering to less than 

2 m towards the south valley slope. 

Borrow Area C indicated the presence of significant siit layers in test hales DH95-21 to 

DH95-23. It is anticipated that the use of these silt so1is will not be practical due to high 

moisture contents which were evident after thawing samcies in the field. An upper 

layer of suitable sand borrow was. however. observed to a depth of 2.4 rn near the 

edge of the deposit 

In addition to the borrow areas upstream of the dam. it is anticipated that a significant 

quantity of borrow will be obtained from the operating spillway excavation on the north 

valley slope in the vicinity of test hole DHSS-26. It is expected that this excavation wiil 

be widened on either side to inciude a portion of the sand ridge which parallels Dome 

Creek. Test hole OH95-27 was drilled east of the spillway excavation on this sand 

ridge. Both of these holes in this area indicate good potential for sand borrow to 

depths up to 9 m and possibly deeper. Simiiar to other ~reas. there is a trend towards 

increasing moisture content with depth. Again, moisture contents were observed to be 
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less than 20%r excect in zones near the ground surface where moisture contents are 

less than 10%. 

Operation of the borrow areas wiil require that the sand borrow be excavated in a 

manner to allow thawing prior to placement and compaction. In some cases. it is 

anticipated that ripping will be required to acceierate the thawing process. Operation of 

several borrow areas simultaneously wiil also maximize the amount of thawed material 

suitable for placement. Excavation should also be carried out in a manner which will 

mix dry soiis with wet soils. This may best be carried out by sloping excavations in 

orcer to mix soils from different layers. Toe oeeper sanes are otherwise expected to be 

wet of optimum and drying will be requireo prior to compaction. The use of a oozer or 

grader is recommended to blade materials across the embankment fill or in situ in 

borrow areas to allow sufficient aeration and drying. 

22 
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3. HYDROLOGY ANO WATER MANAGEMENT 
.1 Meteorological Stations 

November 29, 1995 

The long term meteorological station located closest to the site is Carmacks which has 

available about 22 years of data. The station is located about 60 km to the east of the 

site at an elevation of 524 m, or about 600 m to 800 m below the minesite elevation. 

Other long term stations reviewed as part of this study are listed in Table 1 along with 

their location with respect to the site. 

Table 1 • Meteorological Stations 

Station I Station \ Location I Record I Years of 
Name Number Interval Record 

Carmacks I 2100300 j eo km east \ 1963-1991 j 2s 

Whitehorse 12101300 1180 km 11942-1990 49 
southeast 

Pelly Ranch I 21ooaao \ ao km north \ 1951-1990 40 

Mayo Airport 2100700 185 km 1925-1990 66 
north-
northeast 

Haines \· 2100630 1145 km south 1945-1984 
140 Junction 

Burwash 12100182 1135 km \ 1966-1991 126 
Ail'l)Ort southwest 

Aishihik 2100100 180km \ 1943-1966 24 
southeast 

Braebum 12100167 190km 11974-1991 118 
southeast 

.2 Annual Precipitation 
Precipitation at Mt. Nansen occurs primarily as snow from November to the end cf April. 

On average approximately 40% of the annual precipitation falls as snow which 

corresponds to the typical snowpack of 1 m as observed at the· site. Some rainfall 

occurs as earty as April, but the majority of rainfall occurs from June to August 
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An ana1ysis of reg1onai weather stations indicates that the average annual precicitation 

is consistent from about Surwash Lancing, nonheast to Mayo and as far .south as 

Whitehorse and north to Dawson. Although most of these stations are located at 

e!evations substantially lower that the minesite. increases in precipitation with elevation 

are not expected at this site given the local roiling topography and the overwhelming 

effect at the SL Eias range in removing moisture from air masses moving to the 

northeast Precipitation does however. begin to significantly increase further northeast 

of Mayo. 

For the reasons mentioned above. Carmacks monthly precipitation data was taken as 

representative of the site. Mean annual precipitation values on a monthly basis are 

summarized in Table 2 along with a 200-year return period wet year and a 10-year 

return period dry year. 

.3 Lake Evaporation 
The cos est station for which lake evaporation data is available is Pelly Ranch (fonnerty 

Fort Selkirk) which is located about 80 km north of the minesite at an elevation of 

454 m. The lake evaporation data from this station was taken as representative of the 

site. 

There are 17 to 28 years of evaporation data available at Pelly Ranch. depending on 

the month (May and September have missing data). Toe data is shown in Table 2. 

Dunng the summer months of May through August evaporation exceeds average 

precipitation indicating a soil moisture deficit In the wettest month (Juiy) lake 

evaporation is about twice the precipitation. 

MONTH 

Table 2 - Summary of Monthly Precipitation and Evaporation 

PREClPITA TION 

Average Year\ 10-Year Return 1200-Year Return 
(mm/month) Period Ory Year Period Wet Year 

EVAPORATION 

Average Monthly 
(mm/m·onth) 

24 
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+ I (mm,month) I (mm,month) I I 

January 17.5 13.0 26.5 0.0 
February 12.0 8.9 18.2 0.0 
March 6.8 5.0 10.3 0.0 
Apnt 6.6 4.9 10.0 0.0 
May 19.6 14.5 29.8 105.0 
June 33.7 25.0 51 .2 121.3 
July 53.8 39.9 81.7 111.2 
August 38.5 28.5 58.5 80.0 
September 30.0 22.2 45.6 36.6 
October 18.7 13.9 28.4 0.0 
November 17.9 13.2 27.2 0.0 
December 14.9 11 .0 22.6 0.0 

' 
TOTAL I 2701 2001 410\ 454 \ 

.4 Short Duration Stonns 

Weather data has been collected at Carmacks station since 1964. For the years of 

1964 to 1984 rainfall data is available in !OF format from Atmospheric Environmental 

Services which gives annual extreme rainfall for durations from 5 minutes to 24 hours. 

The IDF format is based on a moving window average over the duration of the rainfall 

in question. From 1984 to present this level of deta1ied rainfall information is not 

available and only once daily measurements are available to determine annual "daily" 

extreme rainfall. The daily data is available from 1964 to present and thus represents a 

significantly longer period of record. To account for differences in sampiing techniques 

between the IDF and daily data methods. the daily data is typically scaled up by a 

sampling factor of 1 . 13. 

The longer term extreme daily data from Carmacks was compared to other stations in 

the region. The results showed that the Carmacks extreme daily data was low and thus 

a scaling factor of 1 . 4 was applied to represent site conditions. St nee the longer term 

daily data is more reliable, the shorter duration IOF data -was scaled to match the 24-
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hour IDF to tha-oaily data. A frequency analysts was done using this data to determine 

20 year and 200 year data for durations of 5 min to 24 hour data as shown in Table 3. 

The 24-tlour Probable Maximum Precipitation (PMP) was determined from the 

Carmacks daily data using the Hershfield method. This value was scaled by 1.4 to 

obtain the 24-hour PMP for the site. Individual Hershfield analyses were carried out for 

the IDF data for each duration and these were scaled up to match the !OF 24 hour PMP 

to long term daily 24 hour PMP. The PMP values are shown in Table 3. 

For design of the diversion ditc.'1 and emergency spillway and to provide estimates of 

required dam freeboard over the spillway invert. a short duration storm tor the 20 year 

and 200 year return period and the PMP event was required. The rainfall runoff model 

OTIHYMO was used to determine peak flow in the diversion ditch and the inflow 

hydro graph for pond routing. Based an the estimated time of concentration of the 

catchment. a storm of 6 hours was selected. Six hour storms were assembled for each 

event with an interval cf 5 minutes using rainfall data as shown in Table 3 incorporating 

an alternating block method. 

26 
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5min 

10 min 

15 min 

30 min 

1 hr 

2 hr 

6 hr 

12 hr 

24 hr 

.5 
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Tabte 3 • Short Duration Rainfall Data 

I RAINFALL (mm) 

I 20 year I 200 year PMP 

I a.8 12.9 I 22.1 I 
I 12.0 111.8 41.2 

I 14.3 I 21.2 48.1 

116.8 24.1 57.8 

I 1a.a 26.9 86.1 

I 21 .7 1 30.0 I 101 ~ 
\ 2e.o 35.5 124 I 
131.9 44.0 146 

I 35.7 49.2 170 

Diversion Channel and Emergency Spillway Design 

.1 General 

For operating conditions the recommended level of design is a 20 year return period for 

the diversion channel and 200 year return period for the emergency spillway. By 

designing the diversion channel for only the 20 year event. the required channel size 

and erosion protection are reduced. BYG have indicated that in order to minimize 

storage requirements for excess water in the tailings pond, water treatment will be 

performed if water quality standards are not achieved. Therefore, any flows larger than 

the 20 year return period will be routed through the tailings pond which lowers 

downstream channel requirements. The general layout and section details of the 

diversion channel and spillways are shown on Drawings 8-5314-003 and 8-5314-010 . 

. 2 Diversion -Channel 

To divert the flow of Dome Creek around the tailings pond, a diversion channel could 

be cons1ructed on the north abutment of the dam, as shown on Drawing 8-5314-003. 
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Water from the.·a,version would enter the emergency spillway c:1annei downstream at 

the dam centreline. If required during mme operation. it would be cossible to construct 

an outlet from the channei into the taiiings pond to allow water into the pond if a water 

deficit were to occur. 

A catchment area at approximately 2.3 km2 contributes flow to the diversion channel. 

The 20 year peak flow in the diversion channel was calculated to be 6.4 m3/s. The 

channel depth is shown in Table 4 for 0.1% and 6% gradients. The channel was 

assumed to have a 3 m wide invert and 2H:1V sideslopes. 

The material underiying the diversion channel is a silty sand which wiil require 

protection against erosion. The flat gradient section ct the diversion upstream of the 

darn centreline will require a 300 mm thick layer of Zone 2 gravel consisting at 75 mm 

minus prtn.m gravel. while the steeper section will require a heavier Zone 3 riprap up to 

300 mm diameter with a 300 mm thick bedding layer of Zone 2 gravel. Recommended 

gradations for riprap and bedding materiais are provided in Section 9.4 and are 

summarized en Table 5. The heavier riprap should be extended 10 m upstream cf the 

grade change. to prevent scour in the transition from tranquil to supercritical flow. As 

an alternative. an appropriate geotextile filter doth (Terrafix SCOR or equivalent) could 

be substituted for the bedding material underiying the riprap. 

Due to the permeability of the underiying material, water is expected to seep out of the 

channel. The amount of seepage is estimated to be in the order of 4500 m3/month 

during the summer when the ground is not frozen. An impermeable liner, which would 

reduce the seepage to almost zero, may be cost effective when considering water 

treatment costs. The liner could be installed at a later date if pond inflow is deemed too 

large based en first year operating data. 

In the spring, 'Nhen snow-melt begins and rainstorms may occur.- excessive ice, snow 

and snow drifts must be deared from the channels to allow for the safe diversion of 

surface runoff. Every spring and fall, the channel must be checked for vegetation build-

28 
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up and subsidence due to frost action. Ether of these may reduce the effectiveness of 

the drainage channe1s and therefore must be monitored. 

The present design shows a temporary diversion channel which bypasses the 

emergency spiilway channel. It is anticipated that dam construction will be carried out 

coincidentally with the emergency spillway excavation which will provide a significant 

amount of borrow for the dam. A temporary diversion channel is therefore required 

during the period of construction. Riprap placement and activation of the emergency 

spillway channel may be delayed till the end of dam construction as the reservoir is 

initially empty ana excess flood flows could be stored in the reservoir if necessary until 

riprap could be piaced. The temporary diversion channel is also subject to erosion 

during major flows. Construction should therefore be scheduled so as to minimize the 

operation period for this channel. 

.3 Emergency Spillway 

The purpose of the emergency spillway is to prevent overtopping of the dam· crest 

during peak inflow. The design level of flood protection is equivalent to the 200 year 

inflow to which freeboard has been added. To determine peak outflow, the 200 year 

inflow was routed through the pond to account for storage effects. The reservoir 

volume elevation curve used in the assessment is shown on Drawing 8-5314-006 and 

the stage discharge curve was determined using a backwater computer model 

assuming critical flow occurs at the spillway transition from a 0.1 % gradient to a 2% 

gradient. 

The catculated emergency spillway flow is 3.7 m:!/s assuming the diversion channel is 

breached during the event and a starting water level at the spillway invert is 1149.7 m. 

The flow and channel depths for the emergency spiilway are shown in TabJe 4 for 

various gradients. Downstream of the intersection with the diversion channel the 

design flow is 6.4 m'ts which is equivalent to the diversion channel spillway 20 year 

peak flow. The channel was assumed to have a 5 m wide. invert·and 2H:1V sidesiopes. 
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Table 4 - Diversion ditch and Emergency Spillway Hydrauiics 

Channel Description Return 
I 

Flow Slope Water I Flow Channei 
Period {m3/s) (°lo) Velocity I Depth Depth 

(yrs) (mis} (m) (m) 

North-Diversion (3m w,dth) I 20 
\ 

6.4 I 0.1-0.2 I 0.9 I 1.4 

I 1.4 
20 6.4 6 3.2 0.5 0.5 

Emergency Spillway {5 m widtn) I 200 I 3.7 I 0.1-0.2 
\ 

0.9 
\ 

0.8 

I 1.1 
Uis of intersecoon wrth diversion 200 3.7 3 2.3 0.5 0.8 

Emergency Spillway (5 m Wldtn) I 200 I 6.4 I 6 
\ 

2.7 l 0.5 I 0.8 
dis of intersectton With diversion 200 6.4 10 3.0 0.4 0.7 

Note: Emergency Spillway depth includes 0.3 m freeboard. 

l 
I 
l 
I 

The material underlying the emergency spillway is also a silty sand which will require 

protection against erosion. The flat gradient section of 0% to 0.2% will require a 

300 mm thick layer of Zone 2 gravel, while the steeper sections of 2% to 10% will 

require either Zone 3 or Zone 4 riprap with a bedding layer of Zone 2 gravel or a 

geotextile fi1ter fabric as shown on Table 5 and Drawing 8-5314-010. The heavier 

rtprap should be extended 10 m upstream of the grade change, to prevent scour in the 

transition from tranquil to supercritical flow. An appropriate geotextile filter cloth 

(Terrafix 600R or equivalent) could be substituted for the bedding material. 

Table 5 - Reccmmended Diversion Channel and Emergency Spillway Rtprap and Filter 
Sizes 

~ ·- ~ ..... .... ,_ 
0..- "- z- -U"'9t "" 

"' I .. I ~- I 1-.. ,_ 
(- -<-..... -<J·- I= 0.M-Z 1-J I~~ 

. . XD .. - I • Z-.& - - ea Xlll ... brel-• 
0--~-···- I= I ~,JZZ 

Z-l I~~ 
. . 1= -- I 1111·---- Z-.& DI XD XD ... breacn-• 

0--~-···- I· I .. '° I Z-• I DI -·---- ID 1- Ts, ·\=-a-• I 
• Denotes (75 mm minus) · · 
.. Geotextile fabric shouia consist of Terrafix 600R or equivatent 
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The routing ot.:ttie 200 year inflow produced a maximum pond level of 1150.5 m. 

Adding a freeboard of O .4 m to this value results in a dam crest elevation of 1150.9 m. 

The effective protection of this dam crest level with zero freeboard is 50% of the PMF 

which is reasonable given the size of the dam and the downstream and financial 

consequences of failure. 

.4 Closure Spillway 

For mine closure, a permanent spillway should be constructed in rock on the south 

abutment For longterm abandonment. the design flood discharge is assumed to be 

100% of the Probable Maximum Flood (PMF). Assuming a spiilway invert width of 5 m. 

channel sidesiopes in rock of 0.5H:1V, an invert elevation of 1-149.2 m (final tailings 

level) and PMF conditions, a routed maximum pond level of 1151.3 m was calculated. 

lnciuding freeboard for waves and wind setup a dam crest of up to 1151.8 m may be 

required. This exceeds the current planned dam crest elevation of 1150.9 m by 0.9 m 

indicating that the dam would require raising at dosure. Depending on the final level of 

the tailings it may be acceptable to reduce the invert of the spillway thereby reducing 

the requirement to raise the dam crest at dosure. Alternatively a 10 m wide spillway 

could be ccn~cted which results in a PMF pend level of 1150.8 m requiring a final 

dam crest of 1 '151 .3 m, reducing the amount of the dam raise at dosure to 0.4 m. The 

final design of the closure spillway should be determined when the final onentation of 

the tailings and the settted dam height is known. The analysis should indude 

provisions for wave protection and overtopping. 

.6 Water Balance 
A combined water and tailings balance was carried out to determine the final tailings 

level and the amount of excess water that would require treatment Because the 

tailings impoundment dearly operates with an excess of water for the average year and 

given that the diversion channel could be breached if more water were required, a dry 

year anaiysis was not done. 
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The water balance assumes that there is no seepage from the diversion ditch except 

that expected during July, August and Septemcer. During these months precipitation 

failing uphill of the diversion channel wiil infiltrate and pass underneath the diversion 

channel through the thaw zone. For the rest of the year the ground is frozen and runoff 

will flow into the diversion ditch. Thus. the pond catchment area with diversion channel 

is 75.8 ha for July to September and 50.9 ha for the remaining months. 

Spring runoff was assumed to occur in the month of May, 'Nitti the amount of snowmelt 

runoff equal to 80% of the cumulative precipitation from October to May. The 

remaining 20% accounts for overwinter iosses in the snowoack. including base meit. 

For the summer months the runoff was assumed to be 60% which accounts for the 

presence of an impermeable permafrost at shallow depth. minimai ponding on the 

slopes. and relatively permeable thawed soils. 

Mill water circulation was assumed to be 30 000 mJ/month with 100% recyde from the 

tailings pend year round. Seepage from the tailings impcundment is assumed to be 

minimal. Domestic and sewage water. which would be discharged with the tailings, 

have net been accounted fer. However, their volumes would be smail compared tc the 

other factors acd would net have a significant effect on this level of water balance 

caicuiation. 

.1 Tailings Levei 

Assuming 3380 mJ/month of tailings reporting to the impcundment and an in situ void 

ratio of 1. O a final average tailings elevation of 11492 m is estimated at the end of 

Year 3. A void ratio of 1.0 reflects the use of subaqueous deposition in winter to 

prevent the formation of ics lenses in the tailings. The average tailings eievation 

estimate is based on a resuitant flat tailings level after deposition. 

.2 Average Year Water Balance 

The average year water baiance results indicate that with the diversion in place, there 

wiil be 2'37 300 m:, of excess water over the 3 year mine life. The water tevei reaches 
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1149.7 m basac( on storing a minimum t\'lo-month miil water circulation volume of 

30 000 m3/month. During the winter there is a net loss of pond water due to minimal 

inflow and losses to tailings voids. In an average year. winter losses are estimated to 

be 2000 m3/month. The results for the average year monthly water balance are shown 

in Appendix VI. 

.3 200 Year Water Balance 

If a 200 year wet year is added in year 2. with the remaining years being average, 

results indicate that. \vith the diversion in place. there will be 298 360 m3 of excess 

water over the 3 year mine life. The maximum water level ot 1149.7 m is unchanged 

since it is based on the tailings level plus 2 months volume of miil water circulation. 

The results for the 200 year monthly water balance are also shown in Appendix VI. 
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CONSTRUCTION QUALITY ASSURANCE MANUAL 

Definition of Operations and Responsiblities 

Parties who may be involved in the production.. delivery and installation of materials and 
construction with on-site materials for the project are listed and defined below. 

Designers: 
Klahn Crippen. Responsible for the design, contract drawings and specifications for the 
constuction listed above. 

Contractor: 
Responsible for all the work on the Project. The contract has not yet been let. 

Supplier: 
Responsible for the manufacture and supply of geosynthetic products to the Installer. Depending 
on the Installer the supplier may also be the manufacturer and fabricator of the product. 

Installer: 
Responsible for field handling, storing, placing, seaming and other site specific aspects of 
geosynthetics. The Installer may also be responsible for transportation to site. Responsible for 
anchor trenches and all temporary anchoring or loading required to suport the geosynthetics 
during installation. Installer will be responsible to the Contractor. 

Owner: 
BYG Natural Resources Inc. is the Owner and will be responsible for operating and maintaining 
the facility and interfacing with the regulatory agencies. The owner will appoint a representative 
to coordinate filed activities. The Contractor will be responsible to the Owner' s representative. 

Engineer: 
To be a party hired by and responsible to the Designer, independent of the Owner and the 
Contractors, responsible for the observation and documentation of activities pertaining to the 
assurance of the quality of the installation of manufactured products and the construction of on­
site products. The Engineer will certify compliance with design. 

Quality Assurance Monitors: 
Work for and report to the Engineer. 

Communications: 
During construction the QA Monitors will report items complying with the specifications to the 
Engineer and those not complying, to the Engineer and directly to the Owner, who will direct the 
Contractors in the actions to be taken to enforce compliance. Remedial action will be tracked and 
reported to theEngineer and to the Owner by the QA Monitors. QA Monitors will report only 
compliance or non compliance and will not direct or instruct the Contractors. 
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Meetings 

An initial meeting will be held at site with all parties involved in the construction and quality 
assurance. Tius meeting will be used to review critical details in design, construction scheduling, 
and quality control and quality assurance procedures, responsibilities and authorities of the 
parties, lines of communication. methods for documenting and reporting and for the distribution 
of such documents and reports. 

The Owner will hold meetings at least once a week with the Contractors. and the QA Monitors to 
review progress. scheduling, items of concern and the resolution of any outstanding issues relating 
to Quality Assurance. 

Site Gearing/Foundation Preparation 

Site clearing and foundation preparation is required in the areas of work including the borrow 
areas, darn footprint area. seepage recovery darn, diversion ditch and emergency spillway. 
Performance of this work should be carried out as follows: 

1. Remove all trees, shrubs and bushes and stockpile separately in the designated disposal areas 
shown on the drawings or approved otherwise by the Engineer. 

2. Excavate surficial organic materials in areas of work including moss. peat and organic silts to 
expose native sands. SurficiaJ organic soils may be used for future reclamation purposes and 
should therefore be stockpiled separately from surface vegetation in designated areas shown 
on the drawings. Excavation of organic soils in the base of Dorne Creek valley underlying the 
darn embankment should be a minimum of 1 m and may vary up to a maximum of 2 m. 

3. Remove all frozen lumps, ice or otherwise unsuitable material from the foundation area. 
Seepage from excavation side slopes should be controlled by positive drainage or pumping. 

4. Foundation excavation and preparation in the base of Dorne Creek valley should only be 
carried out after diversion of the creek flows and at such time as fill material is ready for 
placement on the prepared frozen subgrade. Immediately after the subgrade is exposed, the fill 
material should be placed and compacted in lifts as specified up to at least the original grade. 

5. Subcuts are required along the upstream toe of tailings dam and seepage recovery darn for 
placement of the gee synthetic clay liner. These excavations should only be compieted at such 
time as the liner material and backfill material are ready for placement. 
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Embankment Construction 

Compacted earthfill embankments are required for the main tailings dam and seepage recovery 
dam. Performance of this work should be carried out as follows: 

1. Supply Zone l embankment fill consisting of native sand material with a maximum of 50% 
fines passing the 75 mm size. The maximum size should not exceed 150 mm except in layers 
adjacent to the geosynthetic clay liner where the maximum size should not exceed 50 mm. 

2. Ensure all Zone l fill materials are thawed prior to compaction. 

3. Aerate or add water where necessary or mix dry soils with wet soils to achieve moisture 
contents within± 3% of optimum moisture content as determined by ASTM D698. 

4. Condition moisture content in Zone 1 embankment fill by blading, rolling or otherwise 
working material with a dozer or grader. 

5. Place Zone 1 embankment fill in near hori~ontal lifts not exceeding a compacted lift thickness 
of250 mm. 

6. Compact embankment fill material to a minimum of95% standard Proctor maximum dry 
density as determined by ASTM D698. 

7. Compact embankment fill materials with a vibratory smooth or tapered pad drum roller with a 
minimum operating weight of 8000 kg. 

8. Overbuild the upstream slope of the main tailings dam and seepage recovery dam to allow 
trimming and final grading of the fill surface prior to placement of the geosynthetic clay liner. 
Trim slopes for placement of liner using a smooth bucket excavator. 

9. Ensure stones or rocks in excess of 50 mm are not exposed on the upstream fill surface prior 
to placement of the geosynthetic clay liner. 

Geosynthetic Oay Liner (GCL) Installation 

A geosynthetic clay liner is required on the upstream slope of the main tailings dam and seepage 
recovery dam. Supply and installation of the GCL should be performed as follows: 

1. The geosynthetic clay liner should consist ofBentofix NW as produced by Terrafix 
Geosynthetics Inc. and should be supplied in rolls 4.62 m wide by 30.5 m long (packaged 
weight approximately 600 kg). BYG will supply the Bentofix GCL for installation by the 
Contractor. 

3 
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During all stages of shipping, handling and storage of the Bento fix NW GCL, exercise 
care to prevent puncturing or other damage to the protective covering and GCL material 
and to protect against wetting of the rolls. Provide adequate storage facilities for the GCL 
materials while on-site prior to installation. 

3. Remove protective coverings only immediately prior to deployment of the materials. 

4. Any GCL materials that are exposed to precipitation or are otherwise wetted, should be 
set aside for examination by the Engineer to establish the degree of damage. Prior to 
deployment, examine any rolls of Bentofix that become contaminated with foreign 
materials to ensure that the material has not been compromised. In some cases, the 
material may be salvaged. but significant wetting of the Bemo fix may complicate or even 
impede deployment and the normal course of action should be that the material be 
discarded. 

5. In areas along the upstream toe of darn where the Bemofix is to be deployed directly 
above the in situ soil materials, remove all roots, large (>SO mm diameter) rocks, frozen 
lumps, debris or other foreign materials at the surface of the sub grade. 

6. Ensure the final subgrade surface is smooth. If the subgrade is frozen and irregular, place 
a levelling layer of fine sand and roil with a smooth drum roller. The Engineer should 
record the soil type for the sub grade surface. and approve the condition of this prepared 
surface prior to the deployment of any Bentofix. 

7. Install sections of the Bentofix from the highest point to the lowest. 

8. On slopes. install Bentofix down, not across the slope. 

9 . Cut Bemofix using only approved cutters, and take care to ensure that materials 
underlying them are not damaged during cutting. 

l 0. The bentofix should be kept as clean as possible at all times up to and including the time of 
placement of the next layer of material covering them. Cover joint areas with a temporary 
layer ofTerrofix 600 R geotextile until such time as joints are ready for placement of 
overlying layers of Bentofix. 

11. Place adjacent panels of Bentofix parallel and overlap a minimum of 150 mm along the 
side joints, and 300 mm at end joints. 

12. Treat overlap joints by the addition of powdered bemonite comprised of the same 
bentonite as used in the Bentofix sandwich, both between the overlapped sheets and along 
the exposed edge of the joint. 

4 
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13. At the perimeter of the installation, as well as at the top of slopes, anchor the Bento fix 
layer into a trench. This anchor trench should be located at least 600 mm beyond the crest 
of the slope, and should be a minimum of 450 mm deep. Place the Bentofix into this 
trench extending down the inside face and across the bottom of the trench. Secure the 
material by the controlled placement and compaction of backfill into the trench in such a 
manner as to not damage the composite. In all cases, provide appropriate anchorage to 
prevent the ingress of any surface runoff beneath the Bentofix, and to secure the GCL for 
stability and performance. 

14. . Mark all areas requiring repair due to damage during shipping, handling, or deployment, 
or manufacturing flaws in the materials. In cases where the material is pervasively 
damaged and repair is impractical, the material so affected should be marked accordingly, 
removed, and set aside or removed from the site so as to avoid reuse. All repairs made by 
the placement of a patch of the same material over the flaw or damage should extend at 
least 300 mm beyond the flaw or damage in every direction. 

15. Within 48 hours, after placement of the Bentofix GCL, completely cover the GCL with a 
layer of Zone l sand and protect the GCL against damage. Ensure all procedures for 
placement of the GCL and cover layer are carried out in a manner which does not tear or 
damage the GCL. 

Erosion Protection 

Gravel armour is required to prevent erosion in the diversion channel upstream of the dam 
centerline and also on the crest and downstream slope of the main tailings dam and seepage 
recovery dam. Riprap is required for erosion protection on the steep gradient sections of the 
diversion channel and emergency spillway on the nonh abutment. Supply and installation of 
erosion protection materials should be carried out as follows: 

1. Zone 2 gravel armour should consist of the following: 

Size Percent Passing bv Mass 

75 mm 100% 

40mm 55%- 90% 

20mm 40% - 65% 

5mm 20%-40% 

1.25 mm 7%- 25% 

80mm 0%- 5% 

5 



r 
I 

l 

I 
[ 

[ ( 

[ 

[ 

[ 

l 
l 
l 
l 

\ 

Water Use Licence 0294-004 - ~.ppendjx 3 

2. Zone 3 riprap should consist of the following: 

Size I Percent Passim? bv Mass l 
300mm I 80% - 100% I 
200mm I 40%-60% I 
100 mm I 10% - 30% I 
50mm l 0% - 10% I 

3. Zone 4 riprap should consist of the following: 

4. 

5. 

6. 

Size I Percent Passim? bv Mass I 
500 mm I 80% - 100% I 
300mm I 40% - 60% I 
150 mm I 10% - 30% l 
50 mm I 0% - 10% I 

The ratio of maximum to minimum dimension for riprap panicles should not 
exceed 3.0. 

Gravel armour and riprap should consist of sound, hard panicles. free of organic 
matter and which meets the following minimum requirements for soundness and 
durability: 

Test Method of Test Minimum Reouirements 

Abrasion Los Angeles Machine Less than 40% loss of 
weight after 500 

revolutions 

Resistance ASTh1 C535 

Soundness Magnesium Sulphate Less than 10% loss of 
Solution. ASTM C88 weieht after 5 cvc!es 

Specific ASTM C127 2.60 minimum 
Gravitv 

Absorption ASTh1 C127 2. 0% maximum 

Supply Terrafix 600R geotextile on smooth prepared subgrade underlying areas of riprap. 

6 
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Overlap joints ofTerrafix 600 R geotextile by minimum of 600 mm. Joints should be 
oriented in a manner such that the upper geotextile layer is placed upstream of the lower 
geotextile layer. 

8. Place armour and riprap materials in continuous layers of uniform thickness. 

9 . Place primary riprap and bedding materials on slopes by backhoe or similar lifting 
equipment. End dumping of materials on slopes and pushing into place will not be 
permitted. Adequately interlock particles and dress slopes as required. 

10. 

11. 

12. 

13. 

Place riprap and bedding materials in a manner such that smaller stones shall fill the voids 
between larger stones so that there is no unfilled space which could pennit the escape of 
lower layers of placed materials. Compaction of materials is not required, however, there 
shall be no tendency of stones to move or slide after placement. 

Construction traffic will not be permitted upon placed riprap for armour layers. 

Do not place riprap until the riprap bedding or underlying geotextile has been accepted by 
the Engineer. 

Do not break individual pieces of riprap after placement either by blasting or mechanical 
methods. 

14. Place riprap to its full course thickness in one operation and in such a manner as to avoid 
disturbance or displacement of the underlying bedding materials or geotextile material. 
Remove riprap to repair disturbed or displaced bedding materials or geotextile. 

15 . Obtain the desired distribution of the various sizes of particles throughout the mass by 
selective loading at the quarry or other stockpile source, by controlled dumping of 
successive loads during placing, or by other methods of placement which will produce the 
specified results. 

16. Place riprap and armour layers with a thickness at least as great as that shown on the 
Drawings. 

Instrumentation 

Installation of new instruments and extension of cables for existing instruments is required within 
the tailings dam. Performance of this work should be carried out as follows: 

1. BYG will supply the instruments for installation by the Contractor. Drilling is required for 
installation of pneumatic piezometer tips below foundation grade. Installation of 
pneumatic piezometers will be supervised by the Engineer. Cooperate with Engineer and 
provide access for drilling and installation of pneumatic piezometers in the foundation. 

7 
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Record pumping rates for detennination of spigot. seepage and reclaim volumes. 

8. Record rainfall and measurement of snow pack in late winter should be required to assess 
runoff inflows. 

9. Record spillway discharges during operation to detennine volumes of water which are 
diverted past the tailings pond. Comparison of diversion flows to runoff quantities will 
also provide an estimate of groundwater seepage inflows through the active zone. 

10. Monitor the tailings beach development by survey to detennine volume requirements and 
assist in planning of spigotting operations. 

11. 

12. 

13. 

Record quantities and measured profiles of settled tailings to determine tailings densities 
and assess storage volume requirements. 

Sample and measure the tailings gradation for assessment of the settling rate and 
penneability. 

Monitor winter operations and tailings placement methods. Subaqueous deposition has 
been assumed for winter operations in order to minimize reservoir storage requirements. 

14. Monitor perfonnance of diversion and spillway channels to detennine maintenance 
requirements. Monitor and remove snow in the diversion channel to prevent blockage. 

15. If thawing of foundation soils occurs under the dam embankment, then test hole drilling 
should be carried out for measurement of SPT blow counts or cone penetration resistance. 
This data will allow assessment of seismic stability. 

WASTE ROCK CHARACTERIZATION AND HANDLING 

Assessment of Construction Materials 

The upper portion of the pit consists mainly of altered granodiorite which is a weathered friable 
material without any significant potential for generation of acidic drainage. This waste rock will 
be used for construction purposes since it has a mean NPR of 4.2 and Mean Net NP of 29. All 
waste rock used for construction will be sampled and tested for ABA using approximately 30 
representative samples. These test results will be used to verify the use of these materials for 
construction purposes. The location and rock types for these samples will also be recorded to 
assist is assessing expected pit wall characteristics as discussed above in Section 2.0. Altered 
granodiorite waste rock will be used in the construction of the haul road to the mill, the tailings 
dam and the waste dump base. 
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Splice existing thermistor cables with additional cable sufficient to terminate at the 
downstream toe of dam. Splicing should be carried out in accordance with manufacturers 
recommendations under the supervision of the Engineer. Pneumatic piezometers will be 
supplied with sufficient tubing at the time of instailation to allow extension to the 
downstream toe of dam. 

Excavate shallow trenches approximately 1 m deep in the Zone 1 sand fill for installation 
of the pneumatic piezometer tubing and thermistor cables. 

Place all pneumatic piezometer tubing and thermistor cables on the base of trench in a 
zigzag manner to allow sufficient length for any deformations due to settlement. Backfill 
overtop tubing and cables in specified lift thicknesses. Compact lifts with compaction 
equipment not exceeding l 000 kg unless otherwise approved by the Engineer. 

Drive steel bar settlement pins at the downstream edge of the dam crest with a stick-up of 
approximately 50 mm. 

3.9 Perf onnance Monitoring 

Performance performance of the embankment and foundation will be monitored throughout the 
mine operation period. The field monitoring program should include the following: 

1. Record temperatures for each of the thermistor installations to determine rate and extent 
ofthaw. 

2. Record pore pressures for each of the pneumatic piezometers in embankment and 
foundation zones which are unfrozen. This will assist in determining seepage through the 
dam and will allow measurement of actual thaw-induced pore pressures for stability 
assessment. 

3. Record settlements of dam crest by regular surveys of settlement pins. Settlements will be 
correlated with the depth of thaw and pore pressure dissipation to provide a basis for 
future settlement estimates. 

4. Record daily maximum and minimum temperatures at the Mt. Nansen site. Comparison of 
data at the site with similar data recorded at the Environment Canada Station at Carmacks 
will provide a basis for adjustment of temperature data used in long term prediction 
models. 

5. 

6. 

Record precipitation data at the Mt. Nansen site to detennine runoff inflows. 

Record tailings pond levels as well as in.flow and outflow volumes. Quantities required for 
water balance assessment should include reclaim. seepage, evaporation and spillway 
discharges. 
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Assessment of the Minerals· Responsible for Neutralization 

The analyses used to characterize the acid generation potential of the Brown-McDade waste rock 
consisted of standard acid base accounting procedures including paste pH using the "EPA" 
method (5

obcl< et al.. 1978). Total Sulphur was determined via the Leco Furnace method while 
Neutralization Potential (NP) was determined by the conventional EPA titration method. The 
results of these tests were provided in Tables 4-4 and 4-5 of the IEE. 

Recent ARD prediction work has focused on the development of new methods aimed at 
measuring both the reactivity of sulphide and the speciation of the minerals present that are 
responsible for neutralization. For example, in reference to neutralization capacity, calcite is 
generally considered to be reactive and readily available to neutralize acid under neutral and acidic 
pH conditions while silicates which are considerably less reactive, are generally not considered to 
responsible for neutralization until porewater pH drops. Research is currently being conducted to 
develop procedures to differentiate between the different types of minerals responsible for 
neutralization (uwrencc. 1995). 

One procedure currently being developed involves addition of acid at a fixed rate to a slurry of 
pulverized material together with continuous measurement of the resultant pH. The hypothesis is 
that if neutralization is due to the presence of calcite, the slurry pH will be buffered at a higher pH 
than if neutralization capacity is due to silicates. This approach will be followed in a similar 
research program using three samples of pulp from Brown-McDade waste rock. The procedure 
will be as follows; 

1) Assay pulps ofFootwall Granodiorite will be sourced. Samples selected are 88-83 24-30m. 
88-97 23-27 and 88-72 40-42m (see Table 4-4 and 4-5 of the IEE). 

2) The total quantity of acid that should be consumed will be estimated from the original NP test 
results. 

3) An automatic titrator will be set-up to add acid at a fixed addition rate such that the total 
quantity of acid estimated from the above calculation is delivered over a 4hr period. 

4) The resultant pH will be recorded continuously using a strip chart recorder. 

The results of this testwork will be assembled into a lab report and distributed to the RERC for 
review and comment once the work is complete. However it should be noted that these 
procedures are currently in the developmental stage and the results may not be conclusive. The 
data generated from the titration procedure may however provide useful qualitative information. 
In the absence of a recognized standard procedure for assessing the minerals responsible for 
neutralization., the ABA data generated using the EPA titration method will be used for overall 
assessment and planning purposes. 

10 
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Waste Management Plan 

The handling of waste rock will be controlled by a Waste Management Plan. This program will 
be supervised by a qualified geologist. The individual rock types will be identified during mining 
based on a combination of location, visual characteristics, Au assay, ABA and other suitable 
analyses. The geologist will maintain detailed records for all materials brought to surface with the 
information logged according to quantities, waste characteristic and disposal locations. 

Waste Rock Monitoring During Operation 

To verify waste rock characteristics, additional representative samples will be collected for each 
rock type and analyzed for ABA. The mine superintendent or geologist will be responsible for 
collecting samples of the waste rock that are considered representative of the waste rock 
deposited in the stockpile. This data will be used to update projections on the overall 
characteristics of the waste. 

Special Handling Considerations 

Special handling procedures will not be required for most of the waste rock other than the need to 
sample and characterize the materials according to ABA. However when the pit encounters 
Footwall Granodiorite at the base it may be necessary to utilize some extra measures if the ABA 
data indicates that the F ootwall Granodiorite has a significant theoretical potential to generate 
acid. In this case, the rock would be either milled, left on the floor of the pit or encapsulated in 
the dump depending on its Au content and ABA characteristics. 

Supplemental ARD Test Work 

In summary, the following supplemental ARD testwork wiU be conducted: 

1) A research program involving titration procedures will be conducted to assess the minerals 
responsible for neutralization using three Footwall Granodiorite samples. The results of this 
program will be provided to the RERC as soon as they are available. 

2) All waste rock used for construction will be sampled and tested for Acid Base Accounting 
using approximately 30 representative samples. The location and rock types for these samples 
will also be recorded to assist is assessing expected pit wall characteristics. 

3) After completion of the pit approximately 20 samples will be collected from the pitwall to 
demonstrate that the wall does not contain potentially acid generating materials. 

4) During operation, representative samples will be collected for each rock type and analyzed for 
ABA to update projections on the overall characteristics of the waste dump. 

11 



( 

r 

l 

l 

l 

l 

Water Use Licence 0294-004 - Appendix 3 

Future Considerations 

The current design assumes a three year mine operation after which no further tailings will be 
deposited. Based on this operation plan. the thermal analyses indicate limited thawing under the 
upstream portion of the dam with eventual freezeback of the tailings after mine operations are 
ceased. Should the mine life be extended it is anticipated that thaw penetration will continue 
which must be accounted for in future assessments of the settlement, stability and seepage. 
Incorporation of a· downstream berm has been considered as a future solution to several of the 
technical concerns. The need for a downstream berm should be determined based on the 
observations of the performance monitoring program. 

Raising of the dam will require new diversion and emergency spillway facilities at a higher 
elevation. Excavations at higher elevations will be more difficult due to steeper slopes further up 
the valley slope. In addition. the existing diversion channel design does not include an impervious 
liner. If seepage losses are excessive, a liner may be required in the future. 

Raising of the dam must also consider the method of future embankment construction. Raising of 
the dam on the existing centerline will require embankment construction of the upstream slope of 
dam overtop of the tailings beach which may have technical concerns. Shifting the dam crest 
centreline downstream will allow all construction to occur above the existing compacted 
embankment, however quantities of new fill will be greater and the downstream toe of dam may 
encroach on the seepage recovery dam. 

The winter tailings deposition method will also affect the tailings density and beach slope. 
Subaqueous deposition is assumed, however, if beach spigotting occurs during the winter 
significant ice may build up, thereby reducing available storage densities and potential reclaim 
water. 

A closure spillway is eventually required on the south abutment where bedrock can be exposed at 
the channel invert for long term protection. The downstream outlet channel of the spillway may, 
however, be constructed on overburden soils which will require erosion protection. It is 
anticipated that the riprap protection will be much larger than the riprap installed at the temporary 
emergency spiI!way. Waste rock which is large in size and may be suitable as riprap should 
therefore be salvaged from the mine operation over the next three years. The alignment of the 
do sure spillway will be dependant on the eventual dam crest elevation. The invert of this channel 
should be situated in bedrock at least as far as the downstream toe of dam before descending the 
slope in the outlet channel. In order to finalize the alignment of the closure spillway, it will be 
necessary to eventually obtain additional rock depth information in the area downstream of the 
dam centreline on this abutment. 

12 
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TAILINGS ARSENIC STABILITY AND 
GROUNDWATER ARSENIC ATTENUATION PROGRAM 

4.1 Tailings Arsenic Stability 

4.1.1 Objectives 

1. The tailings arsenic stability program will be conducted to: 

2. Evaluate alternatives for stabilizing arsenic in the tailings and 

3. Assess the attenuation of arsenic in the groundwater if release of contaminated seepage occurs 
after closure. 

4. Provide information on closure options for the tailings pond. 

4.1.2 Study Methodology 

1. A 24 hour composite sample of raw un-treated tailings will be collected within 3 0 days of mill 
start-up and, provided that the sample contained a measurable amount ofleachable arsenic, 
subjected to equilibrium tests under both mixed and un-mixed conditions. 

i) The mixed sample will consist of a 4-5 kg sample slurried to 40% solids. The slurry will 
be placed in a 20 L bottle and placed on roll apparatus. The slurry will be sampled and 
assayed for dissolved metals after 1, 3, 10 and 3 0 days. 

ii) The un-mixed sample will be placed in an identical stationary container and sampled and 
assayed as in (i) above. 

2) A 24 hour composite sample of tailings treated using the Inca S02-Air process will be 
collected within 30 days of mill start-up and, provided that the sample contained a measurable 
amount ofleachable arsenic, subjected to equilibrium tests identical to the program for 
untreated tailings above in 1 ), i and ii. 

3) A sample of treated tailings will subjected to ferric sulfate addition tests as follows: 

i) Ferric sulphate solution will be added to a 40% slurry of treated tailings at Fe/As ratios of 
5, 10, 20 and 50 based on the soluble As concentration in the slurry. Each sample will be 
reacted for IO min. 
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ii) After ferric sulphate addition the slurry wiil be neutralized to pH 7.5 with lime (if 
necessary) and placed on bottle roll apparatus for two 24 h distiUed water leaching cycles. 
The slurries will be dewatered via filtration between cycles. 

iii) The starting solutions and the solution aftei: each cycle will be assayed for dissolved metals 
via ICP-AES. 

4) The optimum ferric sulphate dosage would then be selected from the results of Item 3 and 
used to treat a bulk sample of treated tailings. This sample would then be subjected to 
equilibrium tests under mixed and un-mixed conditions as outline above in 1 ). 

5) Assuming that work conducted as per Item 4 is successful in stabilizing arsenic in place, direct 
ferric sulphate addition to treated mill tailings would commence on a full scale basis. Samples 
of final tailings slurry after ferric sulphate addition would then be collected at l, 3, 7 days and 
then weekly for a one month period to verify that arsenic was being fully stabilized. These 
samples would be subjected to 24h distilled water leaching with the solutions assayed for 
dissolved metals via ICP-AES. Sampling and assaying of final treated mill tailings for soluble 
arsenic would continue monthly using the samples collected for ABA assays described in 
Section 3.0. \ 

4.2 Groundwater Attenuation 

4.2.1 Objectives 

1) Assess the attenuation of arsenic in the ground water if release of contaminated seepage 
occurs after closure. 

2) To determine the capacity of the soils to attenuate arsenic in the groundwater. 

4.2.2 Study Methodology 

l) A large sample of native soils and materials would be collected downstream of the 
impoundment. Sieve analyses would then be conducted to · determine particle size distribution. 

2) This native material would be placed in a 100 mm to 150 mm diameter column to a 
predetermined bed depth. A tailings reclaim solution spiked with soluble arsenic at 5 mgtL 
would then be fed to the column at a rate of 0.2 to 1.0 Um2/min. 

3) The column leachate would be collected after l, 3, 7 days and then weekly and assayed for 
dissolved metals via ICP-A.ES. The test would be continued until breakthrough. 

4) The native material used in the above test would. then be subjected to a distilled water leach to 
see if the arsenic that had been absorbed was able to be remobilised. 
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4.3 Schedule 

The tailings stability tests would commence within 30 days of miil stan-up. Once direct ferric 
sulphate addition to the tailings has been demonstrated on a bench basis. full-scale implementation 
would commence - potentially within 60 days of miil start-up. 

The groundwater attenuation program would commence within three months of stan-up once the 
reclaim water has reached equilibrium with the tailings. 

4.4 Report Submission 

A report on work items listed in parts 1), 2) and 3) of subsection 4.1.2 of this appendix will be 
completed within 30 days of completion of test program - approximately 60 days after miil start­
up. 

The report for work outlined in subsection 4.2.2 of this appendix would be issued 30 days after 
completion of the work - approximately 7 months after mill start-up. 

4.5 Decision Criteria 

The feasibility of direct ferric sulphate addition as a means of stabilizing arsenic in the tailings will 
be assessed on the following factors: 

1) If the process successfully stabilizes arsenic and prevents it from re-solubilizing in the longer 
term tests that are outlined in subsection 4.1.2 of this appendix. 

2) If the full-scale trial as outlined subsection 4.1.2 demonstrates that full scale implementation 
is feasible. 

If direct sulphate addition is not feasible, it will be necessary to install a secondary system for 
treatment of reclaim water. 

... 
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WASTE ROCK ACID ROCK DRAINAGE ("ARD") STUDY 

Objectives 

1. Ensure that waste rock used for construction has a high NPR (i.e > 3) and does not pose a 
risk of ARD. 

2. Verify the Waste Rock ARD assessment work completed as pan of the IEE program. 

3. Collect additional waste rock characterization data to assist in reclamation planning. 

4. Identify and segregate material that poses a risk of ARD. 

Study Methodology 

1. The mine superintendent will be responsible for collecting samples of waste rock that are 
considered representative of each rock type grouping and the overall waste to be 
deposited in the stockpile. 

2. Approximately 3 0 representative samples will collected during excavation of the pit. The 
samples will be catalogued according to rock type, location, and physical characteristics. 

3. All samples will be assayed for Acid Base Accounting using the Modified Procedure. 
Analyses on all samples will include Total Sulphur, Sulphide Sulphur, Sulphate and Total 
Metals via Inductively Coupled Plasma - Atomic Emission Spectroscopy (ICP-AES). 

4. Variability within each rock type grouping will be assessed using frequency and 
cumulative distribution plots of Maximum Potential Acidity (NiP A) or Percent Sulphide 
(%Sj, Neutralization Potential (NP), Net Neutralization Potential (Net NP) and 
Neutralization Potential Ratio (NPR). 

5.3 Waste Management Plan 

The waste management plan will ensure that all handling of waste rock is supervised by the mine 
superintendent, qualified geologist or mining engineer. The plan will dictate the following; 

1. All individual rock types will be identified during mining based on a combination of 
location, visual characteristics, Au assay, ABA and other suitable analyses ( depending on 
location). 

2. Detailed records will be maintained for all materials distributed during mining and left on 
surface. The information will be logged according to quantities, waste characteristic and 
disposal locations. 
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3. The waste rock disposal logs will be reviewed by the mine manager on a regular basis to 

ensure that waste rock with a potential for acid generation are handled so as to eliminate 
or minimize risk associated with ARD from the waste dump. 

5.4 Schedule 

The Waste Rock ARD program will commence with development of the pit prior to the 
commencing of milling. The samples will be logged on a regular basis as development of the pit 
proceeds. The primary focus of this program will be to ensure that the construction materials do 
not have any potential for ARD. Most of the samples and ABA data will be collected during the 
first year of operation based on the current mine plan. 

5.5 Report Submission 

A report will be prepared to present the data 60 days after the first phase of pit development is 
complete and milling has commenced. This report will assess the potential for ARD occurring in 
each rock type grouping and compare the data with the waste rock characterization work 
conducted as part of the IEE. 

5.6 Decision Criteria 

The criteria used to assess the potential for ARD from waste rock will be based on the 
characteristics and quantities of each rock type identified in the above report. The Waste Rock 
ARD program will verify the assessment ~ompleted as part of the IEE. 

The decision criteria with therefore consist of drawing comparisons with the IEE predictions. If 
the waste rock exhibits substantially higher potential for ARD, judged by the fact that the material 
is in the top 5% percentile for ARD potential it will be necessary to implement sub-aqueous 
disposal either in a flooded pit or alternatively by processing the material through the mill and 
disposing ofit in the tailings impoundment. 
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PIT WALL AND FLOOR ACID ROCK DRAINAGE (" ARD") STUDY 

6.1 Objectives 

The objective of this program will be to collect sufficient mineralogical and chemical data to 
determine whether exposure of the pit wall and floor at closure could result in a release of ARD 
to the environment. If the data demonstrates that there a risk that a release ARD could occur, 
options for mitigation will be evaluated and implemented as part of Reclamation activities. 
Selection of the preferred option will be supported by the technical data. 

6.2 Study Methodology 

ARD assessment data on the pit wall and floor will be collected as follows: 

1) After completion, the pit wall will be sampled directly to determine rock type and ARD 
characteristics. 

2) Approximately 20 samples will be collected from the pit wall and pit floor. These samples will 
be representative of the individual rock types exposed after mining is complete. 

3) The samples will be catalogued according to rock type, location, and physical characteristics. 
All samples will be assayed for Acid Base Accounting using the· Modified Procedure. 
Analyses on all samples will include Total Sulphur, Sulphide Sulphur, Sulphate and Total 
Metals via Inductively Coupled Plasma - Atomic Emission Spectroscopy (ICP-AES). 

4) Variability within each rock type grouping will be assessed using frequency and cumulative 
distribution plots of Maximum Potential Acidity (MP A) or Percent Sulphide (%SJ, 
Neutralization Potential (NP), Net Neutralization Potential (Net NP) and Neutralization 
Potential Ratio (NPR). 

5) Monitoring of seepage from the pit wall will also be conducted during operation to verify the 
ARD prediction testwork. 

6.3 Schedule 

The pit wall sampling and ARD assessment program will be conducted during operation. 

1 
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6.4 Report Submission 

A report will be prepared to present the data within 60 days of completion of the testwork, or as 
soon after the completion of the testwork as is reasonably possible. This report will assess the 
potential for ARD occurring in the wall rock for each rock type grouping. The report will also 
outline proposed mitigation measures (if required) for review and approval. 

6.5 Decision Criteria 

The criteria used to assess the potential for ARD from the pit wall and floor after closure will be 
based on the characteristics and quantities of each rock type identified in the above report. Wall 
rock 'Ni.th a substantial potential for ARD such as material containing a high percent sulphur, 
would likely require that the pit be flooded as soon as possible after closure. 

2 
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TAILINGS ACID ROCK DRAINAGE(" ARD") PROGRAM 

7.1 Objectives 

1) Determine the ARD characteristics of the tailings using sufficient data to assess variability and 
to verify the conclusion that acid generation from the tailings will not occur after closure. 

2) Collect additional tailings characterization data to assist in reclamation planning 

7.2 Study Methodology 

1) Composite tailings samples will be collected on a monthly basis during operation and assayed 
for ABA using the Modified Procedure. Analyses on all samples will include Total Sulphur, 
Sulphide Sulphur, Sulphate and Total Metals via Inductively Coupled Plasma - Atomic 
Emission Spectroscopy (ICP-AES). 

2) Variability will be assessed using frequency and cumulative distribution plots of Maximum 
Potential Acidity (MP A) or Percent Sulphide (o/oS), Neutralization Potential (NP), Net 
Neutralization Potential (Net NP) and Neutralization Potential Ratio (NPR). 

3) A kinetic humidity cell test will be conducted on a tailings composite generated after 60 days 
of operation. A second humidity cell test will commence after the first year of operation using 
a "worst case" tailings sample. This sample will consist of a composite of tailings which 
exhibits an elevated theoretical potential for ARD relative to the mean, (i.e. greater than 75 
percentile of the group). Each humidity cell test will operate for a total of 30 weeks. 

7.3 Schedule 

Collection of tailings samples for ABA will comm~nce at stan-up and continue during the life of 
the mine. The first humidity cell test will commence 60 days after the start of milling while the 
second "worst case" humidity cell test will commence one year after the start of operation. 

1 
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7.4 Repon Submission 

ABA tailings data will be submitted on monthly basis and summarized in the Annual Report. The 
results of the humidity cell tests will also be updated monthly with the final results submitted 
within 6 weeks of completion of the work. 

7 .5 Decision Criteria 

The criteria used to assess the potential for ARD from the tailings will be based on a comparison 
between the data collected during operation with data used to assess ARD potential during the 
IEE program. If the data indicates that the tailings have a substantial potential for ARD, it will 
necessary to ensure that the tailings are flooded at closure. Alternatively if the tailings exhibit a 
low but measurable potential for ARD it may be adequate to cover the tailings at closure with 
non-acid materials such as overburden. In any event tailings dispersement shall be accomplished 
in such a manner that no tailings are deposited at any point that is above one meter below the 
invert of the emergency spillway. In this way the tailings will always be covered by one metre of 
water. 
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THAW SETTLEMENT PROGRAM 

8.1 Objectives 

1. Determine the thermal performance of the darn and underlying foundations. 

2. Collect additional data to verify the conclusion that the maximum settlement of the dam crest 
will be 0.6 m and the conclusion that after closure the regional permafrost will aggrade 
upwards into the dam resulting in a strong and impermeable structure. 

8.2 Study Methodology 

1. Record temperatures for each of the thennistor installations to detennine rate and extent of 
thaw. 

2. Record pore pressures for each of the pneumatic piezometers in embankment and foundation 
zones which are unfrozen. This will assist in determining seepage through the dam and will 
allow measurement of actual thaw-induced pore pressures for stability assessment. 

3. Record settlements of dam crest by regular surveys of settlement pins. Settlements will be 
correlated with the depth of thaw and pore pressure dissipation to provide a basis for future 
settlement estimates. 

4. Record daily maximum and minimum temperatures at the Mt. Nansen site. Comparison of 
data at the site with similar data recorded at the Environment Canada Station at Carmacks will 
provide a basis for adjustment of temperature data used in long term prediction models. 

5. Record precipitation data at the Mt. Nansen site to determine runoff inflows. 

6. Record tailings pond levels as well as inflow and outflow volumes. Quantities required for 
water balance assessment should include reclaim, seepage, evaporation and spillway 
discharges. Pumping rates should be recorded for determination of spigot, seepage and 
reclaim volumes. Rainfall records and measurement of snow pack in late winter should be 
required to assess runoff inflows. Spillway discharges should also be measured during 
operation to determine volumes of water which are diverted past the tailings pond. 
Comparison of diversion flows to runoff quantities will also provide an estimate of 
groundwater seepage inflows through the active zone. 
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7. Monirnr the tailings beach development by survey to detennine volume requirements and 
assist in planning of spigotting operations. 

8. Record quantities and measured profiles of settled tailings to determine tailings densities and 
assess storage volume requirements. 

9. Sample and measure the tailings gradation for assessment of the settling rate and permeability. 

l 0. Monitor winter operations and tailings placement methods. Subaqueous deposition has been 
assumed for winter operations in order to minimize reservoir storage requirements. 

8.3 Schedule 

Collection of data will begin as soon as the tailings dam sructure has been completed and will 
continue until closure of the mine. Prior to completion of three years of operation, BYG are 
required to make a decision regarding raising of the dam for additional tailings storage or 
construction of the closure spillway for long term abandonment of the tailings impoundment. At 
that time the dam crest height should be reviewed and any additional allowance for longterm 
settlement made at that time. Should the dam performance and instrument monitoring suggest 
freezeback will occur after mine closure; then additional raising of the dam may not be required 
for settlement purposes. 

The thermal performance of the dam and underlying foundation and the influence of the tailings 
will be monitored throughout the operational life of the impoundment to determine which long 
term solutions are required. 

Dependant on the dam foundation performance, a downstream berm may eventually be required, 
however, construction of the berm can be delayed without serious ramifications until the actual 
performance of the dam can be monitored by the foundation instrumentation. 

8.4 Report Submission 

Thaw settlement data will be submitted on a quarterly basis and summarized in the Annual 
Report. The final report detailing the predictions for the long term behaviour of the dam will be 
produced within three months of closure. 
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TAILlliGS Th1POUNDMENT SEEPAGE MONITORING PROGRAM 

9.1 Objectives 

1. Determine the seepage through the dam and underlying foundations. 

2. Collect additional data to verify the conclusion that the foundations of the dam will remain 
frozen and that seepage under the dam structure will not occur. 

3. Collect additional date to verify the conclusion that the geosynthetic liner and tailings beach 
reduces the seepage by the required amount. 

9.2 Study Methodology 

1. Record pore pressures for each of the pneumatic piezometers in embankment and foundation 
zones which are unfrozen. This will assist in determining seepage through the dam and will 
allow measurement of actual thaw-induced pore pressures for stability assessment. 

2. Sample and measure the tailings gradation for assessment of the settling rate and permeability. 

3. Measure the flow of seepage into the seepage recovery pond. 

9.3 Schedule 

Collection of data will begin as soon as the ~ailings dam stucture has been completed and filled 
with water and as soon as the temperature regime indicates that thawing has occured. The 
monitoring will then continue until freezing takes place or until closure of the mine. 

The seepage performance of the dam and underlying foundation and the influence of the tailings 
will be monitored throughout the operational life of the impoundment to determine which long 
term solutions are required. 

Dependant on the darn foundation performance, a downstream berm may eventually be required, 
however, construction of the berm can be delayed without serious ramifications until the actual 
performance of the dam can be monitored by the foundation instrumentation. 
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9.4 Report Submission 

Seepage data will be submitted on a quarterly basis and summarized in the 1\rmual Report. The 
final rep on detailing the predictions for the long term behaviour of the dam will be produced 
within three months of closure. 

9.5 Decision Criteria 

The criteria used to assess any potential problem from seepage will be based upon a comparison 
between the data collected from the instrumentation that will be installed on and in the tailings 
dam, and the values assumed for the purposes of predicting the dam performance. 

This data, along with the monthly visual inspections, will be used to trigger speciai reviews of the 
design and performance of the dam. 

More specifically, the special reviews will take place, if the pore pressures measured by the 
piezorneters approach an equivalent r

11 
value of 0.5, or if visual inspections by the mine staff 

identify any signs of concentrated discharge near the dam toe or along the downstream slope, 
"sand" boils near the dam toe and/or areas of erosion. 

------- - -
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10.4 Report Submission 

Liquefaction data will be submitted on a quanerly basis and summarized in the Annual Repon. 
The final report detailing the predictions for the long term behaviour of the dam will be produced 

within three months of closure. 

10.5 Dedsion Criteria 

The criteria used to assess any potential problem from liquefaction will be based upon a 
comparison between the data collected from the instrumentation that will be installed on and in 
the tailings dam, and the values assumed for the purposes of predicting the dam performance. 

This data along with the monthly visual inspections will be used to trigger special reviews of the 
design and performance of the dam. 

More specifically, the special reviews will take place, if the thermistor readings indicate that 
foundation thawing has occurred to a depth of 2m or more below the prepared dam subgrade. 
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REASONS FOR DECISION 
WATER USE LICENCE QZ94-004 

B.Y.G. NATURAL RESOURCES INC. 

The Yukon Territory Water Board (the Board") has concluded it's deliberations pertaining 
application QZ94-004. 

The Licensee, B.Y.G. Natural Resources Inc., made application to the Board for a Type A water 
use licence for quartz mining undertaking in the area known as Mount Nansen. 

Indian Northern Affairs Canada ("DIAND") completed an environmental assessment ("EA") of 
this project, in accordance with the requirements of the federal Environmental Assessment and 
Review Process Guidelines Order. 

The Initial Environmental Assessment for this project was submitted to DIAND in November, 
1994 and the application for a water use licence was submitted to the Board in March, 1995. 

At the request of the applicant, a public hearing was held in June, 1995 and notice of public 
hearing was provided in accordance with the requirements of the Yukon Waters Act. DIAND 
and EP/DFO did not participate in the public hearing because the EA had not been completed at 
that time. The public hearing was adjourned until such time as the EA was completed. 

On November 15, 1995, DIAND submitted the EARP Screening Report for public review and the 
Decision Report was issued on December 27, 1996. The determination was 12(c), "potentially y 
adverse effects that may be caused by the proposal are insignificant or mitigable with known 
technology". For the most part, the EARP mitigation recommendations consisted of requiring the 
applicant to provide additional information as part of the water use application. This additional 
information was submitted to the Board by mid-December 1995. 

No party requested that the public hearing be reconvened. In it's review of this application, the 
Board considered the application itself, the EA (Screening Report and Decision Report}, an 
intervention from DIAND and a joint intervention from Environmental Protection and Fisheries 
and Oceans Canada ("EP/DFO"), the transcript of the public hearing, and the Board's authorities 
&,d responsibilities under the Yukon Waters Act. 

In the interval between the public hearing and the completion of the EA, the applicant and the 
government agencies reached agreement on many issues, to the extent that there were no issues 
presented to the Board for decision. The Board has adopted most of the agreements which the 
parties have reached, including the requirement for the completion of several studies. However, 
the Board has differed from the agreements of the parties on some matters: 
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Reasons for Decision 
0294-004, page 2 

With regard to Security: Although BYG and DIAND were originally at variance re2:arding the 
amount of security, there was, at the end, complete agreement as to amount. However,-the B~ard 
does not agree with the schedule that was proposed by DIAND and, instead. has imposed a 
schedule which is more straight forward. The end result is the same. 

In their intervention, DIAND recommended that some of the security could be revised or deleted 
from the licence it: during the course of the licence, certain studies that the Licensee will complete 
were to lead to conclusions that certain potential environmental effects, largely related to chemical 
stability of the tailings impoundment, were not likely to occur. 

The Board notes that any licensee may, at any time, make application to the Board to amend a 
water use licence. However, the Board is not willing to predetermine what circumstances would 
lead to the approval of such an amendment. Therefore, the security that was agreed to by all 
parties has been included in the licence. It will be up to the Licensee to satisfy the Board that the 
circumstances which led to the determination of that amount of security have changed to the 
extent that the Licence should be amended. 

With regard to the Brown-McDade Adit: The EA included a concern that there could be a 
potential for pit water to seep from the pit and through the old ad.it to the surface. The Licensee 
proposes to seal the ad.it prior to decommissioning, so that the pit could be filled with water in 
order to prevent the generation of acid rock drainage at the pit floor and walls. 

DIAND recommended that the licence should include a requirement to plug the adit. However, 
the Board is not satisfied that installation of a hydraulic bulk.head is appropriate. Since the 
Licensee will be undertaking further studies in order to develop the final decommissioning plan, 
the Board has not, at this time, included sealing of the ad.it as a requirement of the licence. In 
making this decision, the Board notes that effluent quality standards will have to be maintained 
throughout the life of the licence as well as after decommissioning. The Board also included 
monitoring requirements at the adit. 

The Board notes that the effluent quality standards that were proposed by the Licensee in the 
original application were supported by both intervenors and have been incorporated into the 

licence. 

The Board is pleased to have concluded it's deliberations and have forwarded water use licence 
QZ94-004 to the Minister of Indian and Nonhem Affairs for approval. 

Paul Hunter,C~erson 
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