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Northwest Territories Water Board
Public Hearing
On An Application By.

Royal Oak Mines Inc. - Giant Mine
for Water Use and Waste Disposal in a
Mining and Milling Undertaking
Water Licence N1L2-0043
Yellowknife, NT

Mir. Gordon Wray, Chairman of the Northwest Terrtories Water Board called the Pubic Hearing
o order at 1000 am on Wednesday, January 28, 1998 in the Katimavik Rooms of the Explorer
Hotel, Yellowknife, Northwest Territories.

MR. WRAY:

Yellowknife, NT

Some twenty years ago, Canadians began to take a new and real
interest in the environment in which we all live and work. In response to
this heightened awareness, parliament enacted several new
environmental laws. One of these was the Northem inland Waters Act
designed to help protect the enviranment North of 60.

Effective June 8, 1993, the Northern Inland Waters Act and regulations
were revoked and replaced by the Northwest Territories Waters Act and
Regulations.

The Northwest Territories Water Board provides for the conservation,
development and utilization of the water resources of the Northwest
Territories in a manner that will provide the optimum benefits of the
waters for all Canadians and for the residents of the N.W.T. in particular.
Under the Act, an application must be made to the Board prior to the use
of any waters o disposal of any water borne waste. The requirement for
an application applies equally to departments and agencies of the
federal and tenitorial govemnments. The only exclusions are the use of
Wwater for domestic purposes, for extinguishing a fire or on an emergency
basis, controlling or preventing a flood.

Over the past twenty years, the Board has evolved from a group of
public servants towards a balanced refiection of the population of the
Northwest Territories. The current Board is composed of seven
members drawn from; fative and non-native peoples; technical and non-
technical by ; and interests;
dovemment, industry, and public sectors; and federal and territorial
nominations. All members sit as private citizens and, as such, neither
TePresent nor are accountable fo any particular interests o
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organizations. Al decisions of the Board are reached by consensus

The powers of the Board are quasiudicial and cover a range of
discretionary and non-discretionary authorities, These include the
powers:

- of a Commissioner under Part 1 of the Inquiries Act;

- toissue alicence for water use and waste disposal:

to hold Licence Application Hearings;

to hold general hearings;

- toregulate water uss;

- toreview and amend a licence;

- toassign a licence;

- tocancel alicencs; and

- torequire security.

To assist itin meeting its objectives and responsibilites, the Board has
a small technical and administrative staff. In addition, the Board
depends upon a Technical Advisory Committes for acvice on a variety
of technical issues. This committee is comprised of representatives of
govemment agencies, industry, native organizations, and the generai
public, and while it may provide technical advice to both Applicants and
the Board, it has no decision-making authority.

\When an application for water use and waste disposal is received by the
Board, it is reviewed for completeness and referred to the Technical
Advisory Committee for an assessment of further information
requirements. Members of the Board often visit the development site
and a Public Hearing is scheduled. At the Public Hearing, the Applicant
is first given an opportunity to present and explain its application.
Formal intervenors are then invited to present their submissions.
Government agencies ars encouraged to submit formal interventions so
that the publi service can be seen to be acting in the publc interest.
Membars of the general public who depend on the waters of the
Northwest Territories for their ivelihood are particularly encouraged to
make informal interventions since it is their knowledge and judgement
that are especially important to the Board ints decisians. Questioning
of al parties is encouraged, atthough care is taken to ensure that the
Hearing does not become a legal debats. A verbatim record is kept of
all Board Hearings.

January 2829, 1998
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v After a hearing, the Board refers particular technical issues to the
Technical Advisory Committee for its review and advice. A draft licence
is prepared and, along with the verbatim transcript, is forwarded to the
Applicant and all Intervenors for comment. The Board then prepares a
final licence for the Minister's signature. The Minister can accept or
reject the Licence, but cannot change the conditions in it. No major
water use proposal can lawfully be put into operation until the Minister's
approval s given.

Water Licenses include terms and conditions governing operating
procedures, water use and waste disposal criteria, contingency plans,

and ing  studies, programs,
abandonment and restoration. While the responsibility for inspection and
enforcement lies with the Northem Affairs Program of the Department
of Indian Affairs and Northern Development, the Board receives full and
timely feedback on compliance information

e e e o ol o e 4

1 would now like to introduce the Members of the Board here today.

Melody McLeod was born and raised in Fort Resolution. She
graduated from J.B. Tyrell High School in Fort Smith and completed a
BA. at the University of Alberta. She has spent the past 27 years
working for public service in various capacities, and is now seeking
challenges in the private sector.

Dr. lan Gilchrist is the Territorial Chief Medical Health Officer for the
Department of Health and Social Services. He holds degrees in Public
Health and the Socio-Medical Sciences. He has worked in several
Canadian and overseas jurisdictions.

Robert Hardisty was bon and raised in the Deh Cho village of Fort
Simpson. Educated in Fort Smith and Yellowknife, he has been actively
involved in local activities and organizations. At present Mr. Hardisty

works for the Liid Koe First Nation as Business Manager responsible for
the economic arm of the First Nation

;un Johnston has a Doctorate in Geology from Queen's University
o oned Envitonment Canada in 1977 as a scientist specializing in
groundwater chemistry. Since 1989 she's been the Manager of the
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Yellowknife Office of the Environmental Protection Branch of
Environment Canada

Eddie Dillon s the newest member of the Board. Mr. Dilon is  past
Chairman o the Inuvialuit Development Corporation having served as
Vice-Chairman and Member of the Board since 1978, He is cumrsntly
Chairman of Aklavik Air Inc. Mr. Dillon sits on several Boards of
Directors and currently holds the position of Execuiive Chairman of
Norterra Inc., a group of marine transportation and manufacturing
companies jointly owned by the Inuit of Nunavut and the Inuvialut, Mr
Dillon is a Past President of the Committee of Original Peoples
Entidement (COPE) that successfully negotiated the Inuvialdits final
claim with Canada in 1984. Mr. Dillon is currently serving his third term
as Mayor of Tuktoyaktuk.

Also with us today is the Board's Technical Advisor - David Milburn; the
Board's Acting Executive Assistant - Vicki Losier: Legal Advisor - Alan
Denrache; and Eli Chu who is looking after the reception desk..

My name s Gordon Wray and | am Chaitman of the Board, | have spent
28 years in the North, 18 in the Eastern Arctic and 10 in the Western
Arctic. | am a former Member of the Legislative Assembly in which |
held several cabinet portfolios. | have been a member of the business
community in the East and now in the West. | am also the current.
Deputy Chaitman of the Workers' Compensation Board,

‘The procedure we will folow at this Public Hearing is as follows: first of
all, | wil ask the Applicant, Royal Oak Mines Inc. to make thelr
presentation. Then, | will open the mesting for questions to be directed
1o the Applicant, firstly by the Board and secondly, by ofher participans

ANl questions must be addressed to the Chair. | may ot racognize @
auestion that s not clear or not on topic and within this Board's terms of
reference. | must stress that we do not foresee that there will necessarily
be & consensus among the participants on their positions in relation to
the application under consideration, However, and | stress this, we do
expact that all partes to these Public Hearings will conduct themselves
I an orderly and respectiul manner. The purpose of questioning in the.
course of this Public Hearing, is to seek dlarification of the points made.

Vellowknife, NT January 28120, 1998
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) in the presentation, not to engage in debate or adversarial cross.
examination.

To keep the discussions orderly, people in attendance who wish to ask
questions are asked to raise their hands, go to the microphone in the
middle of the room and obtain permission from the Chairman before
speaking. In order that we can ensure we have the questions on tape
for the transcript of the proceedings which will be prepared after the
Hearing, each speaker is required to come up and speak into the
microphone and to identify themselves and indicate the organization
they represent, if applicable.

Next, individuals who have submitted a formal brief will be given an

opportunity to present that brief. We have knowledge of formal briefs

from, and these are in order of presentation:

1) Department of Indian Affairs and Northern Development;

2) Environment Canada;

3) Govenment of the Northwest Territories - Department of
Renewable, Wildiife and Economic Development;

4) Yellowknife Health & Social Services - Joint Submission;

5) Department of Fisheries and Oceans;

6) Mr. Dave Talbot; and

7) NWT Enviro Watch.

While one of the bjectives is to provide a full and fair opportunity for the
expression, by any interested party, of any views or information relevant
tothe Application before us, please be advised that | will intervene from
time to time if presenters appear to be dwelling on matters that are not,
in my judgement or this Board's judgement, relevant to the matter before.
us today.

Following each presentation, there will be time allotted for the Board and
other participants to ask questions. Again, the Board will have the
opportunity to ask their questions, followed by the Applicant, and then
other participants and interested parties in attendance.

to offer their final remarks. These remarks, referred to as "closing
summations", are an opportunity for the Applicant to clarify, correct, and

' Finally, time wil be allocated at the end of the Hearing for the Applicant

Yellowknife, NT January 2629, 1998
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if necessary, change their submission prior to the close of the Hearing,

The application before us today is rom Royal Oak Mines Inc, for Mining
and Miling at the Giant Mine site. With that, | would fike to invite Royal
Oak Mines Inc. to make their presentation

MR. STARD. My name is Johin Stard. | am the Mine Manager for Royal Oak Mines
Ine. - Giant Mine, and | wol! ke t0 itroduce you to ts panel here
today.

Mr. Stephen Schultz is the Environmental Superintendent of both the
Giant and Colomac Mines. Steve will be presenting to you the Use of
Water, Effluent Treatment and Water Qualty, Tailing Management and
Studies Relating to Abandonment and Restoration,

Mr. Rick Allan is Corporate Manager of Projects. Rick will deal with
Arsenic Trioxide Management at the Giant Mine,

Finally, Mr. Larry Connell who s our Corporate Environmental Manager.
Many of you know Larry through past dealings with the Water Board.
Larry will act as an advisor.

M. Chairman, Members ofthe Water Board, Members of the Public. We
are before you today in support of our application for the renewal of
Water Licence N1L2-0043 which was issued to Royal Oak Mines Inc. on
May 1, 1993, This Lisence was amended May 1st, 1984 ang expires.
April 30th, 1998,

Before | tum the floor overto Steve and Rick, | wil give you an overview
of operations at the Giant Mine, (S/ide Presentation) The Giant Mine
s had 3 long history and close assosiation with the growth of the City
of Yellowknife. In 1935 the firt mineral caims were staked on what is
now the Giant Property. A gold mine was deveioped and production
Deganin 1948, In May of this year (1998) the Giant Mine will celebrate
50 years of production. In this time, the mill has processed 17,215,765

Yellowknife, NT January 282, 1995
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The Mine is a significant employer in the community. In 1997, e
average number of employees was 321. The direct economic impact to
Yellowknife in 1987 was approximately $35 million dollars

The Mine has made significant improvements toward safety of the
workers over recent years. The Frequency of Lost-Time Accidents has
been reduced dramatically since 1989, As you can see, we have had 2
Lost-Time Frequency of almost 25 to a low of 2.4 in 1995, Thatis 2.4
accidents per 200,000 man-hours of work

In the same vein, Giant has made some significant environmental
improvements over the past twenty years. Since 1977 when the CPHA
Task Force issued its Task Force Report on Airborne Arsenic. Emissions,
Giant has reduced its airbome arsenic emissions by 80% and
waterbome emissions by 98%

Royal Oak Mines Inc. is investing a large amount of capital into
exploration activity at the Giant Mine. In 1997, 3.6 millon was spent on
exploration. Exploration drillng is continuing underground in order to
find more mineable ore and extend the lfe of the Mine. Reserves fo the
end of 1936 are 553,269 ounces at a gold price of $390/z. in US
dollars. As you know, the price of gold is not $390, | wish it was. We are
redoing the ore reserves right now and incorporating that into the Mine
Plan. We have some cost incentives going on at the Mine and those
numbers are being worked

I wouild now like to turn the floor over to Steve Schultz. Thank you

My name is Stephen Schultz and | am the Environmental
Superintendent at the Giant Mine.

(Stide Presentation) | will start my presentation today by describing the
ayout of the Mine and the location of various faciliies that we are going
to be talking about later on. This is a plan of the site. This s Yellowknife
Bay. North is to the right on this map and over at this end is the townsite
where Mine employees are housed, There are a number of open pits in
the Baker Creek Valley and these were mined out in the 1980's. We no
longer mine ore out of open pits, it all comes from underground

January 28729, 1998
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As | am sure you all know, the Ingraham Trail runs right through the (2
property. The main shaftis located here and this is where the ore is
brought to the surface. The mill processing buildings are quite close to
the shaft and waste from the mill s stored in four tallings ponds - South
Pond, Central Pond, North Pond and the Northwest Pond. We have an
Efluent Treatment Plant and the Settiing Pond and Polishing Pond you r
see here are part of the Effluent Treatment System. We discharge

treated effluent from the system into Baker Creek at this location. Baker

Creek flows down the valley out into Yellowknife Bay. L

This is a photograph of the site that was taken this summer. This is B
Yellowknife Bay down here and the Townsite to the south. These dark.
shadows are the open pits going though the valley. This s the Ingraham

Trail and the Yellowknife River is up at this end. The main shaft and mill ]
building are here, and this is the South, Central, North and Northwest
Ponds. We are currently just using the Northwest and North Ponds for f

storage. We don't use the other two ponds any more. This is our
Effluent Treatment Plant here and the orange colour, that s the Settling
Pond. | will be describing that in more detail later on.

This lake here is Trapper Lake. The creek runs past the Northwest
Pond and joins Baker Creek down here. 1 will be talking about Trapper
Creek later on.

1:am going to go into the milling process in some detail, because this is
where we use most of our water and this is where most of the potenfial
contaminants are released from the ore. Ore from underground is
crushed and ground with water in the mill. The gold is associated with
sulphide minerals so we use a process called flotation to separate the
sulphide minerals. We produce a sulphide concentrate which is rich in
9old. There is also a non-sulphide residue produced from this process
which is pumped as a siurry to the tailings ponds.

L B |

So, we take the concentrate and we send it on to a roaster where we.
roast the ore at a high temperature. This exposes the gold and the.
suphides. We produce two streams from the roaster. Most of the solids
are what we call a roaster calcine and we also produce a gas stream
that goes on to a gas screening plant that | will describe in a moment.

i iUt e
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w The roaster calcine goes on to a cyanids leachin
add a cyanide solution and this dissolves the gol
Fich salution from the cyaride leaching and gold is recovered from e
Solution by precipitation and refining and we pour gold boullon. There
is a residue from the leaching process and ths is aiso pumped as o
slurry to the tailings ponds

g Process where we
9. We produce a golq

The gas from the roaster is a dusty gas. The fist stage in cleaning the
9as is an electrostatic precipitator and this recovers the dust. the dyst
is rich in gold so we have another leaching circuit here that is similar to
this one using cyanide. The product of this circut goes on to refining
and making bouillon. Again, that is a tailings residue here which is
pumped out to the ponds.

Arsenio pyrite in the ore and the roaster is converted to arsenic trioxide
which is a gas. This passes through the precipitator and it s condensed
and filtered out in a baghouse which is basically just a large fiter. The
baghouse removes over 99% of the arsenic trioxide and the clean gas
then goes to the stack. So, we recover an arsenic trioxide dust which is

’ quite dry with a low moisture content and we pump this, using air, down
into the mine and it is stored in chambers excavated out of the rock. Rick
Allan is going to talk about that in detail later on.

1:am now going to talk about the use of water. Water has an intricate
role in mining and milling activities. | am going to descrive how we
currently use water and how we plan to make better use of water in the
future.

This diagram shows how we use water on the property. Most of our
water comes from Great Slave Lake and it is used in both the milling
process and in the mining process. We also use a small amount of
potable water from the City of Yellowknife for the Townsite. The other
source of water on the property is groundwater seepage which seeps
into the mine from the surrounding rock. Also in the mine we have a
certain amount of seepage from one of our tailings ponds. This pond
Wwas constructed on top of the mine where there are a lot of old diamond
drill holes and since the. pond was built we have a certain amount of
seepage coming into the mine. This seepage has reduced over the
years as we have deposited tailings into the pond, but we still detect low

Vellowknife, NT
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levels of cyanide in the minewater.

So, in the mine these various streams are combined - the seepage fram
the mine, the groundwater inflow and the wastewater from the mining
process - and these are all pumped to the surface and it i joined with
the mil talings and wastewater from the Townsite and pumped to the
tailings ponds. In the tailings ponds, the solid partiles settle out and
every summer and fall we decant the clear solution from the top of the
pond and we send it to the Effluent Treatment Plant. In the Plant, we
remove the dissolved contaminants and convert them into solid
compounds. We send the effluent out to our sefting and polishing
ponds and here the solid compounds settle out and we decant clear,
treated solutions to Baker Creek.

The minewater coming out of the mine contains fine suspended solids
and also the low levels of cyanide that | talked about. Traditionaly,
when they have tried to use minewater in the mill, there have been
extensive problems with the process. So, currently almost all of the.
minewaler goes out into the tailings ponds. We have just finished
consiructing a plant in the mill that is going to treat minewater and
remove these contaminants and allow us to use this minewater in the
process. So, we are hoping that we can use significant amounts of
minewater in the process and therefore reduce the consumption of fresh
water,

The current Water Licence defines Total Water Consumption as the sum
of the volume of water drawn from Great Slave Lake and the volume of
groundwater pumped from the mine. The Water Licence stipuiates
maximum annual consumption of 1.95 million cubic metres.

This is the pattern of water consumption over the past five years. We
have been within the fimit and the graph seems to show that the volume
of groundwater has increased over the last three. years. This is not a true
frend. We discovered a serious problem in 4996 with one of our
Mminewater meters and the readings which we had before then are
unreliable. The reacings we have had since then are considerably high
and 1957 represents a more typical consumption of groundwater. The
consumplion of fresh water over the years has gone down and this is
due 1o a number of conservation measures we have taken in both the

Yellowknife, NT January 28129, 199
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mine and the mil,

_(:

" So, this is our current typical water consumption. We use about 1.3
.I million cubic metres of lake water and about .5 million cubic meters of
groundwater for a total of about 1.8 million cubic meters in a year. We
anticipate that when our Minewater Treatment System is up and running
1 - and it will take some time to get it working, and we will have to try and
use the water in the milling process, it may not be useable in all parts of
r‘ the process - but we anticipate that we can achieve a 35% reduction in
terms of water use.

"

So, we are hoping that in the future the water balance will look
something like this, about .7 million cubic meters of lake water and, of
course, we have no control of groundwater inflow into the mine, but the.
total will be about 1.2 million cubic meters. We would like to get there
within a year, but we will have to see how well the new plant works out.

In summary, we have not requested any change to the limit but
reductions to the limit would certainly be possible during this licence
term. This is dependent on the success of our new plant.

| am now going to talk about effluent treatment and what we do to
remove the contaminants from the water and | am going to review the.
quality of the water that we have discharged to Baker Creek over the
past five years.

In the 1970's, Glant, in cooperation with Environment Canada, tested a
new process to desroy cyanide called the Alkaline Chlorination Process.
This test work was successful and in 1981 the Mine constructed a full
scale plant. It was the first of its kind to destroy and remove cyanide at
a gold mine. There were some prablems with this process in that
chlorine was added and that created a new environmental concern. So,
in 1989 the Plant was converted to the Hydrogen Peroxide Process and
it has operated with this process ever since. In 1990, the capacity of the
Plant was doubled and the increase residence time in the Plant gave us
improved efficiency of removal and better water quality. Finally, in 1994
during this licence term, we made specific modifications to improve the
arsenic removal efficiency and this was to achieve a new limit that was
setin the Water Licence as you will see later on.

] ——
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This is what happens in the Effluent Treatment Plant. The blue arrows #
represent the flow of water through the Plant. We add a number of
chemicals in various parts of the process. We start by decanting clear
solution from our ponds during summer. We first of all add copper
sulphate to act as a catalyst in the process. We add hydrogen peroxide
which breaks down and destroys the cyanide and we add ferric sulphate .
which combines with the dissolved arsenic to form an insoluble
compound called ferric arsenate. We also add lime in the process to
raise the pH and precipitate the heavy metals as insoluble hydroxides.
So, the flow leaving the Plant is treated water, bt it contains these solid
compounds we have made in the Plant. So we pass these on to our B
settling and polishing ponds, and here the solid compounds settle out.
We then decant this clear, treated effluent to Baker Creek

This is just to confirm the location of these facilties. This is the North
Pond and the Northwest Pond and you can see a pool of water in the:
pond here. This is pumped to our Effluent Treatment Plant which is. |
located here and this orange colour is the colour of the solid compounds
we make in the Plant. The setting pond just beyond that is where:
additional settiing takes place and we decant the treated solution
through a pipeline to Baker Creek in this location here. There is a better
photograph over in the corner that perhaps you can look at [ater.

Our Licence requires that we collect a 24-hour composite sample of the
effiuent, four days per week, Monday through Thursday. Recently, we.
have increased that to five days per week to give us better control over
the process. The Licence also gives us two types of limits. The
maximum grab concentration which is the maximum allowable
concentration in any one sample; and, the maximum average
concentration which is the maximum of the average of four consecutive.
samples. So, we can be above the maximum average on perhaps one
o two days, but any more than that and we are likely to be out of
compliance

These are the limits in our current licence. You can see that the
maximum grab sample concentration is double the maximum average:
concentration. The units are in mg/L which is the same as ppm (parts
per million) and | have marked some of these parameters with an
asterisk which indicates that the limit changed during the current licence

Vellowkrife, NT danuary 28729, 1908
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term and | will reviewing that as we go along

I will be working my way through the various parameters of the Licence,

1 will not be showing you lead and zinc as these have been extremely
low during the licence term. This is the picture for cyanide over the five
years ofthe licence term from 1993 t0 1997. The line is not very distinct
Itis a red line here showing the maximum average concentration, You
can see that the levels of cyanide have been well within the fimit
absolutely no problems there, ;

This is the picture for arsenic. Again, the line is indistinct. The imits for
arsenic changed during this licence term. They started outat 0,8 gL
and they went down to 0.5 mg/L after 1993, We made madifications to
the Plant to achieve this improved quality of water and you can see we
Wwere quite successful. There are a couple of single samples above this
maximum average line and that is fine because they are single samples
and they are within the limits for a maximum grab concentration. There
was one incident in 1997 when the maximum average concentration was
0.51 mgL for just one day, so we were just out of compliance on that
one day.

This is the picture for copper. This is the maximum average
concentration for 0.3mg/L. Generally, we have done pretty well and the
level of copper has come down in the effluent. We had one unfortunate
incident in October, 1996 when we exceeded the total maximum
average concentration for a total of five days. This was caused by an
upset in our Water Treatment Plant.

This s nickel over the five years. The maximum average concentration
is 0.5mg/L. The levels of nickel are higher than other heavy metals
Nickel is harder to remove but we have done quite well here. Levels.
have come dawn and there is one single sample here that is above the.
maximum average concentration, but well within the limit for a single
sample.
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This is ammonia in the effluent discharge. Unfortunately, you aimost 7
cannot see the lines at all here. This limit also changed dring the

licence term. When the Licence was issued in May, 1963, the imit was

set at 2.0 ppm. This was set and agreed upon without a thorough L
knowledge of the typicallevels of ammonia i the sffiuent, When Giant

first started o release effuent n the beginning of the 1993 season, we

realized that the levels were much higher and there was no way of f
removing the ammonia. So, an emergency amendment was grante for
the 1993 discharge season, setting the fimit of 15.0 ppm. You can see I

that we had trouble achieving that limit. A permanent amendment to the
Licence was granted in 1994 and this set the imit at 19.5 ppm and Giant.
started a program to reduce ammonia in the effluent. You can see that.
we have been wel within the limits since then and the levels have come
down steadily, so it has been quite successful.

The ammonia comes from the explosives used underground and the
Effluent Treatment Plant will not remove ammonia. So, the way to
control this is to reduce wastage of ammonia from explosives
underground and that is what we have been doing. One factor also, is
the mining method in use. For certain types of mining me
less explosives to break the ore. We have come down

are still quite confident it will be a small i
below 15 ppm.

This is the pH of the effluent discharge.
the term of the Licence. It was. initally
PPM with a permanent amendment in

probably a factor in the.
year.

Finally, this is s

Yellowkrife, NT
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higher discharge concentrations in 1893

These are the annua releases of contaminants to Baker Creek, So, iis
is the actual waste in kilograms of these various contaminants refomsay
each year. As you can see, there is a big drop n arsenic and this i cue
{o the modifications we made in the Plant. As well, ammona relsaseq
have been coming down steadily over the years. For il of the
parameters, we are lower now that in the first couple of years of the
Water Licence.

So, in summary on water quality, we have requested no change to the
discharge limits, but these limits are now consistent with the Federal
Metal Mining Liquid Effluent Regulations. We do recognize that some
reduction to the ammonia imit may be possible in the new licence term

Unauthorized discharges is the term used to describe incidents where
harmful materials are released from a safe container such as a pipeline
or a barrel. These are the incidents we have had at Giant over the
Water Licence term. We report all incidents to the Water Resources
Division of DIAND. The number of incidents in 1997 s nine. It quite
low, lower than most of the other years. The main reason for this is a
greatly reduced number of tailings spills, down from eleven to three
This has been achieved by replacing the taiings pipeline. We replaced
the entire pipeline from the mill all the way to the Northwest Pond and
we have had fewer incidents of breaks in the line due to pipe fatigue and
spills.

One black mark on our record in 1997 is the number of fuel and oil spills
Most of these were caused by carelessness and they were really quite
preventable. So, we are going to be warking this year on improving
training and perhaps improving our handling techriques on fuels and oils
totry and get that down,

11am going to talk about future tailings disposal now, what we intend to
do with our tailings in future years. As the tailings solids settle out in the
Ponds, they trap a certain amount of water amongst the solids. This
water is not recoverable in the summer months so the capacity of the
tailings pond is permanently consumed by the volume to the tailings
solds, as well as this pore water which amounts to about 300,000 cubic

Yellowknie, NT

January 20728, 1998



NORTHWEST TERRITORIES PUBLIC HEARING ON AN APPLICATION BY.

ROYAL OAK MINES INC.

GIANT MINE; FOR WATER USE AND WASTE

DISPOSAL IN A MINING AND MILLING. WATER LICENCE N1L2-0043 Eaieiis

Yellowknife, NT

meters per year. In addition to that, because we can't treat water in
winter time, we have to store water during winter, For each winter
season, we have to accumulate about 800,000 cubic meters in the pond.
So. at these rates of consumption and our present capacity, we only
have enough capacity to make it through to next winter. Obviously, we
have to do something. We have to increase the capacity of the ponds
or we have to perhaps change these figures.

Our Tailings Management Plan for the coming several years has two
slements. First of ll reduce water consumption and secondly, increase
the capacity of existing taillngs ponds by raising dams.

Reduction of water would reduce the for over
winter storage of water. So, we would be able to reduce that 000,000
cubic meter figure. The minewater treatment systems that | have talked
about and the potential 35% reduction wil allow for two extra years of
storage without raising dams or increasing capacity. We are hoping
that, that wil bring us into the year 2000 Sometime though, in this
renewed licence term, we will have to increase the capacity of the
tailings ponds. We have final designs completed for the raising of the
existing Dam 2 on the North Pond and also for making repairs to Dam
3 on the North Pond. This construction could take place in the year
2000, but this is very much dependent on the success of our water
recycling measures. The new dam and the repairs to the other dam wil
2dd 2,000,000 cubic meters to the North Pond for storage. This is easily
sufficient capacity for three years. That s, three years that with our
current water balance, if we make the reductions we hope to, it could be
four or even more years,

There are a number of conditions in our current licence that required
Royal Oak Mines Inc. to undertake special studies and projects relating
fo the closure of the Mine and restoration of the site. There are five of
these conditions and | am going to work through four of them and Rick.
Allan will deal with the last one of arsenic storage underground.

The first of these studies was *Controlling Natural Till Erosion on
Trapper Creek". Trapper Creek was diverted in 1987 to make way for
the construction of the Northwest Tailings Pond. The creek diversion
suffered serious erosion problems in subseqent years, allowing sall to

Sy 2929, 103
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be washed down into Baker Greek. Royal Oak Mines Inc, was requireq
o develop and implement a plan to control this erosion

So, this is what we did In 1994 and 1995, We dig this work in

lot of exposed tl i the area which we seeded with grass to improve the
stability and the appearance of the area,

The measures taken have been quite successful. The amount of erosion
has been greatly reduced from former years so we consider this projsct
o be complete and are requesting removal of this special condifion from
the Water Licence. The revegetated areas are being monitored for
erosion and re-seeding will be required in the coming years

The next project was an "Assessment of Acid Generation Potential of
Minesite Materials". This is a problem at many mine sites across
Canada. It ocours when sulphide minerals are oxidized and combined
With water and sulphuric acid is produced that can leach metals from the
materials and also acidify lakes and streams. It is a very serious
problem at many mines.

We had  limited amount of data before this Water Licence term that
suggested that both the mill tailings and the waste rock at Giant would
not generate acid. But, Royal Oak Mines Inc. was required to undertake
a thorough study to confirm these indications. So, in 1994 we took a
18 samples of various materials and sent them out to an independent
laboratory and they were analyzed for their acid generation potential and
also their acid neutralization potential. These are the restlts of the study.
We are presenting the results here in the ratio of the neutralizing
potential to the acid potential and generally, if this number s greater
than 2 or 3, the potential for acid generation is very low. The materials
e studied were tailings materials from all the tailings storage facilties,
he old taiings ancl the new tailings, exposed rock that was i the open
Pit and waste rock from the mine that has been used for constructing
ams and road on the property. You can see that all these numbers are
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well above the acoepted criteria for a risk of acid generation s there is
a very low potential for acid generation and therefore the potential for
metals to be leached by acid and released to the environment is very
low.

o, we consider his study to be complete now and we are requesting
that it be removed as a special condition of the Water Licence. We are
going to be implementing an ongoing monitoring program which will take
samples of taiings and waste rack as they are produced and they will be
sent out for analysis, That wil give Us the confidence that no problem
with acid generation is developing,

The next study was a "Surface Contamination Study”. It was known
before this licence term, that soils on the Mine property had been
contaminated by the previous 45 years or so of industrial activity. We did
not know the extent of the contamination or how much work would ba.
required to clean it up, so Royal Oak Mines Inc. was required to
undertake  thorough study of this contamination. Over the course of
1994 and 1995, sails at 141 sites on the property were sampled and
sent out to an independent laboratory to be analyzed for & number of
contaminants. We compared these resuits to national generic
remediation criteria produced by the CCME, the Canadian Courcil of
Ministers of the Environment. In comparing the resuits o these critera,
it was obvious that arsenic and hydracarbons were the contaminants of
most concern at the site.

Hydrocarbon contamination was generally limited to small areas where
fuel and oil has been handled or stored at the Mine over the years and
h ly hid been leaks or spills. i i

be relatively easy to deal with just by excavating the soil and applying
techniques such as Land Farming, which uses bacteria to break down
the hydrocarbons. Remediation work s in progress at the site, In 1998,
e dleaned up an area of hydrocarbon contamination near the Townsite
and this past summer we have been working on cleaning an old waste
oil storage yard near the mill building.

The picture with arsenic contamination is mare complex. The arsenic
levels exceeded the generic remediation critrion across the: Ming.
Property. We also found something interesting.  We found that the
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sample locations neatly fell into two categories, sites of low arsenc
solubiity and sites of moderate solubilty of arsenic. This wag
determined using the BC SWEP leachate test which uses water at a pi
of 5.2 to determine if metals could be leached from materials in for
example, acidic rain,

So, this suggests that arsenic seems to be occurring in different forms
and it also tells us that these sites should be a target for our remediation
efforts. Over the course of the study, we tried to establish control or
reference sites to give us an idea of the background levels of arsenic in
the soils of this area. Of the sites that we sampled, we found elevated
levels of arsenic, but the Water Board is concerned that these stes are
not representative of natural soils. We accept this conclusion and this
year we are going to be trying to establish new sites that are
representative of natural soils that are acceptable to the Water Board.

We came to the basic conclusion that we would have to develop a site-
specific remediation criteria based on the real risk to the environment.
This is a procedure widely applied in other industrial sites and the CCME.
has standard guidelines for the development of this remediation criteria.
So, in order to achieve this, we have handed all the data to expert
consultants in this area and they are going to be advising us on how we
can develop our remediation criteria for arsenic and also help us in the
development of our plans for remediation

Royal Oak Mines Inc. recognizes that there are standing issues with this
study and consider the study to be ongoing. We are going to be
submitting a detailed report in March, 1998, and from the work the
consultants are doing, we are hoping to reach substantial conclusions.
which can be included in our new Abandonment and Restoration Plan
which is due before November of this year

The last study | am going to deal with, is the "Study of Covering Mil
Tailings to Enhance Chemical Stabilty". As Giant attempted to mine the
old tailings deposit n the late 1980s to recover gold, they found thatin
the process of mining, that the tallings deposit were extensively frozen
from quite near the surface down 40 to 50 feet near the botom of the
deposit, It became abvious, that this frozen state was quite beneficial
because the mobility of contaminants would be reduced in the frozen

Yellowknife, NT
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tailings. Basically, water would not move in the frozen tailings, either
run-off above or pore water in the tailings. So, Royal Oak Mines Inc.
proposed that perhaps an insulating cover on the top of the tailings.
would prevent the frost from thawing the surface layers and it would
further enhance the frozen state. We were required to undertake a
study to evaluate that concept.

So, what we did in the winter of 1985, was to establish five test plots on
the old South Pond. We put covers of waste rock in various thickness
on them. It seemed to be a very practical minesite material that might
provide the right type of cover. We installed electronic thermometers
called thermistors underneath these covers and they were to measure
the temperature of the tailings. These thermometers went down three.
and a half feet into the tailings. We used these thermometers to
measure temperatures throughout the year for the following three years

None of the covers we investigated prevented thawing of the tailings
surface at the depth at which we measured the temperature. We did find
that the covers provided some insulation value in that they delayed the
thawing of the surface layers in summer times, but we concluded that
the benefit of these waste rock covers was unlikely to justify the high
cost. The thickest layers of waste rock we used was six feet thick, and
you can imagine that, that is a hell of a lot of rock to cover the pond with.
Itis very expensive.

The study identified a number of very important data gaps. Because we
only installed the thermometers so far down in the tailings, we don't
know how much tailings thaw each summer, 5o, we don't know the
active layer. Also, we don't know quite a lot about the chemical nature
of the tailings and how much contamination could be released during
thawing. Also, that is true historically. We have information on our
current tailings, but we know less about the nature of the tailings that
were produced many years ago. So, we deduced that further studies
were required to fil these data gaps and this is what we are planning to
do.

This winter we will be drilling two deep holes into the old tailing deposits.
We are going to install electronic thermormeters all the way to the bottom
if we can do that. We are going to be recovering core samples from the.

Yellowknife, NT
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holes. The thermometers will help us evaluate the extent and the
stability of the frozen conditions, and we can do laboratory test wark on
the samples to evaluate the chemical nature of both the taling samples
and the pore water. The samples will be very good representative
samples thraughout the deposit. From these two pieces of information
eventually we wil be able to determine th risk of contaminant release.
from these tailings ponds

As far as the original study on waste rock covers is concemed, we
consider that stucy to be complete and we are requesting removal of
that special condition from the Water Licence. We are going to be
continuing to study the long-term stability of the tailings deposits. There
will be a final report on this study submitted in March of this year and we
are hoping to have some conclusions from the deep holes by the time
we submit our updated Abandonment and Restoration Plan in
November.

That concludes my part of the presentation. | am going to hand over to
Rick Allan who is going to talk about "Arsenic Trioxide Management at
the Giant Mine"

For those of you who have arrangements to make, | forgot to mention at
the opening, that we are going to run today until 12:30. We will take 2
lunch break until 1:30 with coffee at 3:15 and close at 5:00 for the day.

Thank you Mr. Chairman. Today | will be speaking on behalf of Royal
Oak Mines Inc., on the subject of Arsenic Trioxide Management at the
Giant Mine.

As some of you may know, | was Chief Engineer here at the Mine from
November 1991 through December of 1994 and | am well aware of the
issue. In 1983, | was also Involved with Larry Connell in the
development of the Terms of Reference for this study and some of the
other studies and directed the work in 1994 that began to address this
subject.

Since 1994, | have been working with a variety of projects for Rny:\rz;a:
Mines Inc. throughout the country including Red Mountain in

Columbia, Matachewan and the Nighthawk Lake operation in Ontario

Yelowknife, NT
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In September of 1997, | was asked to step in and take over the direction

of this study to ses it through to closure. My expertise is primariy in
underground mine engineering and that spans about twenty years,
mostly in Northern Canada. This presentation that | am going to make
will present to you the work that we have completed to date and the
focus of the work that remains

The study was originally intended to meet several key issues, one of
which was the collection of relevant scientific data related to the arsenic
trioxide and the conditions under which it is handled and stored
Secondly, to use that data to develop an acceptable closure plan, and
thirdly, 1o assess the risk involved with the closure options.

The Terms of Reference were developed around five main areas of
study. They are:

the physical stabillty of the existing storage chambers including the
bulkheads;

- areview of options for permanent abandonment;

- ananalysis of permafrost conditions in the existing chambers;

an analysis of hydrology in the area of those chambers: and.

2 risk assessment of the permanent abandonment options.

For step one, we inspected the physical stability of the storage.
chambers and we did that to the maximum extent possible. When |
came in, in the fall of last year, we did this again for my benefit. This has
proven difficult due to the lack of access to some areas as a result of
mining, including open pit and underground mining. Thers are a total of
69 individual bulkheads surrounding the arsenic chambers. Most are
concrete bulkheads on the top and bottom accesses of each of the:
chambers. There are some indications that there are some timber
bulkheads on upper accesses that date back to the 50s and 60s, These
bulkheads exist in drift accesses, raise accesses or combinations.

In many cases, the original bulkheads were inaccessible because the
access had been blocked, in some cases by mining activities, but also
ina lot of cases concrete plugs were installed in some of the drifts. As.
mining advanced to these areas, the concrete plug would act as a
barrier to prevent any damage due to the approaching mining. In turn,
this made it impossible to get back to inspect the original bulkhead,

Yellowknife, NT January 26129, 1995
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These plugs vary from twenty to thirty feet thick,

In the study of physical stabilty, we converted allthe old mine plans o
3-D AutoCAD format so that we could accurately represent the data
both geology and mine layout, for further analysis

This slide shows the arsenic chambers in refation to various key points
mainly the mill, the highway and Baker Creek. The mll s here and you
can see Baker Creek in the background, with the highway running
through the property. Some of the chambers sit below Ingraham Trail,
some are very close to the mill and a couple are in fairly close proximity.
to Baker Creek, Another thing to note on this siide, is that originaly
some of th tually production

converted for the purpose of storage. There were five of them i total
and four of them are out near the B1 Pit and then there is one out near
the C-Shaft which is sitting undemeath Baker Creek. So, there are five
old production stopes converted for storage and another ten that have
been purposely constructed for storage that are in areas of waste rock.

There are 15 chambers in existence, plus one which is partially
developed. Five of them are old production stopes. The active chamber,
which e call #14, s sitting idle right now because we found that there
was room in #12, which was active during the early 90s. So, we are
filing a small depression in that stope that has been made available due
to compaction of the dust. Then, we will go back o #14. As | said, #15
is partially developed and it will be prepared in time for when #14 is
filled. Currently though, we have put all the work on #15 on hold due to
cash constraints resulting from the low price of gold. We would resume
that as soon as our timeline got fairly tight on the construction or, we had
to.go back to #14, We have limited space in #14.

The total inventory of the material in the storage chambers includes
260,000 tons of dust at an average grade of 76% As,;. Grades vary
anywhere from 40% to 90%. The older chambers tended to contain
higher gold and antimony values and much less arsenic trioxide. The
current operation recovers a much higher percentage of the arsenic
trioxide and it goes underground.

Daily production of arsenic trioxide at the Mine would normally run 10 to
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13 tons of baghouse dust per day, but currently we are looking at 8 fons
per day which reflects less arsenic in the ore and lower throughput right
now.

This is another graphic showing the location of the chambers via the
access points. There are three stopes that are accessed through the,
main C-Shaft on the main access level and the rest are accessible
through our UBC portal. The access then would be down the B-Ramp,
down to second level; or, in the blue outline, You see the upper access
goes straight to the top of an arsenic distribution drift that was cut in the.
50 for distribution to a number of stopes around B-Shaft. We have very
limited access to thes stopes right now because in many cases, the

drift may have led to a raise down to a stope and that raise is

inaccessible for a variety of reasons including just being filed with debris.

Over & number of years. In our plans to get back to many of these

stopes, we found that the costs and the safety issuss were very steep,

We are going to have to make a concerted effort to get back fo these

stopes and it will take some time to get back to them all

There are several options for permanent abandonment that we looked
into. The descriptions for these options begins with the simple premise.
that the arsenic either comes out of the mine or it stays in. There is also
2 great likelihood that recovery methods won't achieve full and complete
removal, therefore, we may find that in the end, some arsenic triexide
dust will stay in the mine in the current form,

The options for safely leaving the dust underground would include
techniques for re-establishing permafrost, keeping the mine. pumped out

forever, somehow isolating the stope with ice. plugs, grout curtains or
artificial pathways.

We looked at the options of re-establishing permafrost, but that assumes
that permatrost was in place prior to mining and that the. early chambers
ere consiructed in areas of permafrost, Very ltle data can be found to
Prove this was the case in the firt place. Recent studies have shown
that the permafrost has retreated and s no longer in evidence in the
area of the storage chambers.

e

- e B D s = 2



NORTHWE: IES PUBLIG HEARING ON AN APPLICATION By

VAL OAK MINES NG GIANT MINE. FOR WATLA DA A WAy ]
.\ DISFOSAL N ANINING AND MILLN WATER ViCENGE N1tz 0043

™ ) This retreat of permafrost could be the result of mining actvties which
] have removed an insulation layer of overburden hrough open pitmining,
plus the addlton of heated air for mine ventiiation for a long period of
] time. I is stil possible that permafrost could be returned to the area
The techniques to o that would likely require some accelerated
techniques such as thermosyphons or fans to biow cold air into the mine
, upon closure to speed up the return of permafrost. We may also have
o replace the insulation cover that has been removed through years of
| mining.

The chambers are in a dry condition and there is no evidence that the
dust is being released into the environment. It is possible to consider
that we pump the mine out for perpetuity, then there is lile risk. It
appears that it is technically feasible to do this, but it does require a
fong-term commitment of both funds and facilities and | believe we could
assume that, that might be interrupted at some point. It is Just a fact of
life, it is a large commitment. Royal Oak Mines Inc. doesn't fee! that the
option to pump forever is a good permanent solution.

It may be possible to create pathways around the chambers by driving
drifts in strategic locations. It might also be possible that these
pathways already exist with current mining. Once the mine floods,
groundwater would move around the openings through these drifts in
preference to moving towards the chambers. This option would be
possible for some of the chambers, but due to the effects of some of the
previous mining, it may not be possible to see this kind of preferential
pathway effect in all cases. It would also require a commitment to long-
term monitoring and a thorough examination of groundwater conditions
to validate this idea

The option to remove all the material from underground is presented
here. We have looked in some detail into mining methods that have
been proposed to remove the material from underground and they are
all technically difficut, It would require a combination of methods
because the stopes have different shapes and different access points.
The material properties have been found to be quite variable as well. In
1981, an engineering firm called Geocon, sampled the chambers during
2N exercise similar to this for the removal of the arsenic trioxide. That
material was found to be varying from dry and dusty as it would appear

Nellowknife, NT January 26729, 1998
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going in, to damp and compacted. Maisture content ranged up to 6%,
but generally they were 1 to 2%

o =

ILis very important to have a plan for the material once it has been
recavered from the underground and removed to the surface and still
remember that although we would try 1o remove it all, full recovery is.
very difficult and it may not be possible to get it al out

There are several options available for handiing the material once it is.

removed from the underground and arrives on the surface. This would
inlude storage intanks, bulk bags or a purpose-buitt buiding, We could
also convert the materialto a stable product lie ferrous arsenafe and
then dispase of it in the taiings ponds. We could remove f and then
1eProcess it to a marketable form and transport it out of the Northwest
Territories.

= o o e D

This slide s a representation of some of the fecovery methods we have
Proposed. Although it may be difficult to see, there are a variety of
methods. There are mechanical methods that work in some cases such
s femote scoop trams, specially designed rotator head type equipment
{o witharaw the material from the bottom of the stope. We could use
vacuums and withdraw the materials through bore holes from the

1

THIS particular stope, the B-234, is one of the old
have proposed as a test mining area. !t contains fairy low levels of
arsenic trioxide, higher values of gold and antimony. It is also fairy

accessible and in an area where we coulq mitigate: environmenta)
Problems fairly easy,

lest and it is one we
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This companent of the original Terms of Refersncs
permaiost in the original mine workings

 Was meant to study
In 1994, six thermistor strings

The data that we have recovered suggests that the Permafrost has

We have noted that there is some evidence of permafrost at the 208
chamber. It is typicaly frosty in the acoess drift. Itis very close to the
51 pit and could just be fost penetraton from the pit, but we are going
folook alitle closer at that and seeif it has any data for future use, We
have also recently found that at the A-shaft area where we have ceased
mining for two years, that we left the portal open and the air has been
allowed to rush down into the mine and over the two seasons, there has
been a tremendous ice plug generated down in the A-shaft and that is
something that we are going to monitor over the next lttle while to see.
if that shows some evidence that we could use techniques such as
D blowing cold air into the mine to create some isolation.

Currently, mine pumping in the area of the storage chambers maintains
the areain a dry condition. However, lttle data exists on hydrogeclogy
and hydrochemistry for the Mine area.

Royal Oak Mines Inc. is committed to updating geologic plans for further
analysis and has been working with consultants and government
agencies to determine the best approach to the completion of this.
element of the original Terms of Reference. It is important, in all cases,
o complete this study as this information is required for both safe
recovery methods and abandonment,

This slide shows the regional gealogy. You can see the Mine property

The arsenic stopes are between the C and the B Shafts and you can

also see in dotted line, the. Westbay Fault at the top of the screen, What

We are using regional geology for, is to possibly determine groundwater

flows and potential Ppathways that could be transportation ways for this
’ material down to receivers such as Great Slave Lake and Back Bay.

Yelowknife, NT January 20/29. "'ﬁ
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| have an overhead here which is a geologic interpretation of the first

layer of the arsenic stopes. The idea of developing a geologic plan of
this detail. s that we could then determine whers the pathways would be
for this material after mine flooding, where it wouid tend to mobilize out
of the stopes, if it did and then it would, from there, mabilize to other
pathways into receptors. This is the kind of detail we are developing now
fo assist ourselves and our consultants in completing this part of the
study.

A full risk assessment has not been conducted because. basically, the
studies are not complete. Afthough in part, this has begun as part of the
workshop sessions held during the Technical Mesting on Arsenic.
Trioxide Management held in October, 1987, This meeting of about 40
persons was jointly sponsored by DIAND - Water Resources Division
and Royal Oak Mines Inc. It included a number of government agencies
and industry experts. That meeting was a very important step in better
understanding the issues related to Arsenic Trioxide Management so
that the evaluation process and technical development could procsed
and also, at a faster pace.

Royal Oak Mines Inc.'s current focus is on the removal of the material
from underground for processing to a marketable grade of arsenic.
trioxide and also, the recovery of gold from the residue. This is not a
simple exercise. There is extensive test work going on at the Giant
Laboratory to develop a process to obtain a high quality arsenic trioxide
product. A product of 87% purity is likely required to compete in the
market. Otherimpurities, such s iron and antimony which are prevalent
in the dust, would have to be removed before we could market the
Pproduct.

Another question that we are working on is the recovery of gold from the
final residues. It is important that we find an economic method of
recovering the gold. The other issue that we are having to deal with, is
the fina residues after the reprocessing of the material will contain high
values of arsenic and wil stil require treatment and disposal.

Before any firm commitment can be made for removal of the materials.
ffom underground, it is going 1o requie safe and effectve. mining
methods, procedures to move the materia o the surface, and facites

Yellowknife, NT
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to store and process the material on the surface

Current market conditions for arsenic are fairly stable. Most of the
arsenicis used in the wood preservatives indusiry. The US would be the
prime market and they consume about 30,000 tans of arsenic trioxide.
per year. Most of that is obtained from China and Mexico. The market
right now is about $0.33 (US) per pound. The market would be
extremely sensitive to Royal Oak Mines Inc. coming onto the market with
a quantity of product

This is a summary of the activities that are currently underway in regards
to the study. Itincludes laboratory work to develop suitable processes
to refine the material to a marketable grade. We have a hydrogeologic
study underway and we are working in coopsration with DIAND-Water
Resources Division to develop Terms of Reference for this study and to
work together in a cooperative way to seek reasonable and quick closure
on the issue. Studies and designs for surface and underground work
continue and we expect that we will have an interim report ready for
March 31st in partial compliance of the original Terms of Reference.
However, the study as we originally conceived and developed it, will not
be finished. We anticipate that a full report, including risk assessment
ready for environmental screening, will be ready by May, 2000.

Thank you Mr. Chairman, | will now tum it back to Mr. Stard to
summarize and conclude.

In conclusion Mr. Chairman, | would like to summarize the following
points:

Length of Licence - Royal Oak Mines Inc. requests a 10-year term of
renewal. This demonstrates a long-term commitment to good water
quality management beyond the known and projected ore reserves and
mine life

Security Bond - Royal Oak Mines Inc. requests that the bonding remain
at $400,000 for 1998 and to be reviewed and negotiated after the
submission of the new Abandonment and Restoration Plan which is due.
in November of 1998
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Use of Water - Royal Oak Mines Inc. requests that water use be
maintained at 1.85 millon cubic metres per year. It may be possible to
reduce water use to 1.5 milion cubic metres during the term due to our
water conservation presently in place. The problems identified with the
faulty meters will be resolved and a report submitted by March 31, 1998,

Effluent Criteria -The current licence limits for effluent are consistent
with the Metal Mining Liquid Effiuent Regulations. Royal Oak Mines Inc.
requests that no further change be made to the criteria on the Licence
renewal. Royal Oak Mines Inc. agrees that thers is room to move Total
Ammonia levels to 15 mgfL. over the coming licence term in a step-ise
fashion

Abandonment and Restoration Plan - To be completed by November
1, 1998

.o am s wa = =

SPECIAL CONDITIONS:

Erosion of Trapper Creek - Restoration of the Trapper Creek Diversion
has been completed over the past five years and we request that this
condition be removed from the Licence renewal. Royal Oak Mines Inc.
commits to the ongeing maintenance of the re-vegetation in this area
and to include the reporting of this activity in the annual Water Licence:
Report

Acid Generation Potential - Studies completed over the past five years
have demonstrated that al waste rock and tailings at Giant are net acid
consumers. Royal Oak Mines Inc. requests that this condition be
removed from the Licence renewal.

Surface Contamination Study - A further report will be submitted to the
Board by March 31, 1998. We recognize that further discussions on this
issue will be required. It is our intention to incorporate the findings and

of this study in the and Restoration
Plan to be completed by November, 1998.

Study of Covering Mill Tailings - The original study has been
completed over the past five years. Royal Oak Mines Inc. requests that
this condition be removed from the Licence. Royal Oak Mines Inc.
recognizes that the issue of long-term stability of the tailings

I
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impoundment s still outstanding and has committed to collectin
addiional data from deep diiling to fil these data gaps. The fincings ug(

this work will be incorporated into the Abandonment and Restoration
Plan in November, 198.

Arsenic T

ide Management - Royal Oak Mines Inc. will submit an
Interim Report on March 31, 1998 and wil complete a Hydrogeologic
Study in cooperation with DIAND and the Water Resources Division
Based on the data collected to date and the new focus on removal and
recovery, Royal Oak Mines Inc. proposed to refine the Terms of
Reference in cooperation with the Northwest Territories Water Board.
A final report will be submitted by May, 2000.

Mr. Chairman, this concludes our presentation and thank you for the
interest shown toward the Giant Mine. Thank you.

MR. WRAY: Thank you. We will take a short ten to fifteen minute break.
; --SHORT RECESS
MR. WRAY: Thank you ladies and gentleman. We will now reconvene the Hearing.

This phase wil run until 12:30. First order is, are there any questions of
the Applicant from Board Members?

MR. HARDISTY; In your presentation, | noted that there was no mention of the dust that
is blown off the tailings ponds?

MR. CONNELL: No, we did not specifically mention dust, but we recognize that as a
specific issue, that needs to be resalved. In our communication with the
Board, you are aware that we are looking at the application of sealants
for the top of the pond for this year in the form of lignant sulphonate, or
something of that nature that we would spray onto the pond to hold the
tailings in position. This would be as an interim measure until we
develop a more permanent solution which is the closeout of abandoned
tailings so that they do not generate dust

Some of the areas we can look at potentially flooding on an mler;‘m
basis, as a means of controlling dust, but part of the pmms; or: : h:
Northwest Pond, requires s to draw the pond down. We start &

.
Yellowknife, NT 2




R R R —,

NORTHWEST TERRITORIES PUBLIC HEARING ON AN APBLIGATION BY

ROYAL 0K MIN

IES INC. - GIANT VINE: FOR WATER USE AND whcey
DISPOSAL [N A MINING AND MILLING

WATER LICENGE N1L2-0043

MR WRAY:

MR. ALLAN;

MR. WRAY:

MR. ALLAN:

MR. WRAY:

Page 32

beginning of summer with a pond over alf the solids and then we have
to treat the water to release it to the environment over the summer
months. So, as we draw the pond down, i does resultin drying beaches
oftalings which is where the dust comes from. In those areas, we think
that the only thing we can do on the short term s to use some sort of
chemical agent to try and crust the surface s that the dusts will not be.
picked Up by the wind. So, we willbe addressing that beginni
summer.

q this

Thank you. | have a couple of questions on the removal and recovery
part of your presentation.

Part of your presentation was to take a look at converting the substance
that you could use in other processes. Are you aware of the fact that
there is movement in the United States - which is probably one of the
largest markets - by the Federal EPA Authorities to ban this substance?
Are you aware of that?

Yes. we are aware of that and we are following it very closely, As far as
we know, there is stil no resolution to that. It has not been proven to be.
a complete and entirely safe replacement. There are various
substances. At the time, this Copper Chrome Arsenate (CCA) which is
used as a wood preservative is still the favoured product. But it is
problem in the future. For a long-term operation of a plant to recover
and treat the arsenic - and in this case we might be looking at a plant
that would run from ten to twenty years - at some time the market for the
trioxide could destabilize and that could create a problem for an
economic operation to recover and treat the material.

| would assume that the United States would be your largest potential
market, am | correct?

Yes, the US market in the largest. The European market is not
anywhere near that size and of course there are the additional
transportation problems and costs.

As part of the study and | know it is at the preliminary stage, have you
got any idea on the amount of the net cost? Obviously, there is gold in
the dust that can be recovered, but do you have any preliminary figures

Yellowknife, NT
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on the net cost of what removal and recovery would ulimately cost?

| think the numbers are at a very preliminary stage, We have q
some analysis and it shows a very marginal operation. 1 1 ser,
sensitive to gold recovery because that i the largest cash contouer
and there are some problems recovering gold from residue. That as
been evidenced by other people that have tried these processes, Con
Mine for one. We would need fairly high recoveries of gold, 75% plus,
and it quite possible that we will be unable to achieve more than 50 or
60%

My final questions would be, are you aware of any other mines in the
world, but particularly in North America, where a similar problem exists
like you are facing at Giant?

Yes, Placer Dome operates the Campbell Mine in Bulmertown. Ontario.
They originally stored arsenic trioxide-bearing dust from their roaster
underground until they replaced the roaster with an autoclave. They
have probably one-fifth of the amount underground and | am not sure of
the grade of the dust, probably in the neighborhood of 80%. They store
it at deeper levels. They maintain that it is contained in stopes that are
dry. Their option for abandonment s to pump forever. They are aware
of what we're doing and we're in touch, but they are more interested in
the solutions we find as we are leading this because they understand full
wel that pumping forever to a depth of - say in their case 1000 feet -
would be a problem. So, there is that one for sure in North America, and
that is probably the only one.

Thank you. | have no further questions at this stage. Do any members.
of the audience have a question for the Applicant? If so, | would invite
you to come forward to this table here and identify yourself and any
organization you represent if applicable. f there are no questions, then
we will move on to DIAND's formal presentation.

My name is Dave Talbot and | am here representing myself 1 would like
to ask how much arsenic trioxide is stored above ground in drums?

Thank you, Mr. Schuitz.
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MR SCHULTZ: There are several hundred barrels of arsenic trioxide stored above 1

ground near the Northwest Tailings Pond and this comes from clean-
outs and maintenance of the baghouse. What we plan 1o do with ffat.
e (1 H15 oz ey o e commasinad e ae )
99Ing to take those drums down into the mina,
W SCHULTZ: I bait s smvere s s kv e i 1
MR WRAY: Thank you, Mr, Talbot? l
MR, TALBOT: ! have ane more question M. Chaimian, Menon was made of
antimany being used with gold. | would fie to as if antimony in itselfis I
being decanted into the creek and i so, in what volume,

MR. CONNELL: The ore at Giant doss contain antimony fevels and consequently, there l

o-oome anfimony that passes through the system. When the ficence. :

Jimis were estabished fo Giart, antimany was on ef the elements that

was looked at and it s found to bs below any level of concem and

consequentl. | don' believe we have done any’ ongoing monitoring for f

antimony i the [ast ve year period. It may be appropriate to periodically L

check thatlevel, but antimony has never presentert itsef as any problem >

" the infia start-up of past water fcenses because 1 is low. I
MR WRAY: Thank you. Mr. Talbot? f
MR. TALBOT: Thank you [

MS. STEPHENSON:

2Mmmenia levels. You mentioned that your mining techniques may
change, and if you coul,

MR. CONNELL; \What we meant by that, s basically that i the past year we have useq

2 mining method called fong-hole mining whigh tends 1o use (osg
©xplosive per fon of rack broken. We know that given the ore
W have left, that we will not be able to do all of that mining y;

Velowknifa, NT
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v {echnique. We will have o use some selective techniques because i ‘
blocks of rock we are taking are smaller and consequently, the amuu:\
of explosive per ton of rock broken increases again. We know that n
1997, sorme of the reduction we say was due to this mining method and
Wil not liksly continue on into the subsequent years. That does not
mean that we won't continue to try and resolve our handiing problems,
but we don't want to leave anybody with the faise expectation that 1567
has all come from the resut of handiing improvements. Some of t has,

MR. WRAY: Thank you, and for the record that was Mr. Connell of Royal Oak Mines
Inc.

MS. STEPHENSON:  That's all, thank you

MR. WRAY: Thank you. Kevin O'Reilly.
MR, OREILLY: My name is Kevin O'Reilly and | am here before you today as a private
citizen. | noted in Royal Oak's application that they intend to mill ore

from Nicholas Lake at the Giant Property. | am curious to know a little

’ bit more about the geology or chemistry of the ore and whether that

might affect the effluent that might be released.

MR. CONNELL: At the current time, with Nicholas Lake and the price of gold, there is no
active consideration for Nicholas Lake ore coming to Yellowknife. That
will continue to change if the price of gold continues to improve. We see
Nicholas Lake as another potential way of keeping the Giant operation
extended but we fully understand that at that point in time it would need
an environmental review of its own, either through an amendment to the
Giant Licence to allow that milling to occur here or through s own
process. We do know some things about the Nicholas Lake ore and
perhaps Rick Allan can speak about the known mineralogy.

MR. ALLAN: I know some because | was involved in the purchase and some of those
efforts, but the ora is not refractory, athough it does contain arsenical
pyrites to some extent. What our plans were for miling it. would be
trucking it on a winter road, stockpiling it at Giant, and treating itina
batch, either throuigh the existing millor through ah expansion o the mil
10 handle several hundred tons a day of this material in a fairly 5‘"‘9"’
cyanide leach circuit. The tailings would then be deposited in special

Jaruary 2829, 1998
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s room for
areas like the North Pond where there is capacity and tnere i

neration
it to be covered seasonally so that it doesn't pose an acid gene
problem in the future. Does that answer the question?.

Partiafly. | take it from the answer that the ore from Nicholas Lake
contains sulphur if it has to be covered to prevent acid rock drainage.

1 am just wondering what kind of effects that, and the other mineralogy
might have on the effluent f significant quantities of that ore are milled?

The first thing we need to point out is that the ore from Nicholas Lake
would not require roasting, so it would not present the same degree of
release of materials that treatment of the current Giant ore does. \We do
not know specifically, at this point in time without a lot more testing to be
done, what the make-up would be of an expected effluent from treating
Nicholas Lake ore and that would have to be determined in any
application for an amendment of a licence to allow us to treat that
material. There is no active consideration being given to that work right.
now with the price the way it is, itis just not economic.

Thank you. | have one other line of questioning | would like to pursue.

1 did read the report that was submitted by Royal Oak Mines Inc. and
EBA Engineering to the Water Board in December, 1997 where it is
being proposed that the old tailings reprocessing plant be used for
surface storage of the underground arsenic. | am wonder how Royal
Oak sees proceeding with the Water Board in terms of - would approval
be sought some time very soon now to begin storing that material on the
surface or are we going to wait until a marketing plan and a reprocessing
plant are designed and so on? | am just wondering about the phasing
and staging of that

The intent of submitting the scoping document regarding the surface
handiing techniques, which include potential storage at the Tailings Re-
Treatment Plant, was to generate discussion so that we could work
towards design opportunities and environmental mitigation. Should we
have material stored on surface? Itis very important that we get the
feeling of the Water Board and government agencies and the public on
that issue so that we can determine the feasibility of doing that. If we
store the material on the surface. and stop storing it underground, we
have limited opportunities. You putitin bags or tanks or say, large silos.

danuary 2829, 19g




ROVAL O MINESING:
LI

NORTHWEST TERRITORIES PUBLIC HEARING ON AN APPLIGATI

GIANT MINE: FOR WATER USE ANG WASTE
LING UNDERTAKING, WATER CENGE 4

MR. WRAY:

MR. O'REILLY:

Yellowknife, NT

Piant. We ooket t n feasityof ng s ke vrevs o e

We also looked at other options like bulk bags, and there are places in
the world where they take their arsenic and store it in bulk bags and sfip
it to customers. We have dropped that idea because there are 0 many
problems with the bags themselves. They have a very short shelf lfe.
and a limited re-use opportunity. From talking to people that accept the
product in the US, especially from China, there is a lot of spills and
broken bags and they struggle to handie the material when they get it
So, bulk bags are virtually out of the question. There is also the
question of quantity. \We would be looking at over 1,900 bags per year
for our use or production of the product. So, if we stored a year's worth,
we would have 1,900 bulk bags to dispose of eventually. Thatis just
unheard of. You could also store it in a building. Just construct a big
shed type building, like a concentrate building, and deposit the material
inside as a dust or a compacted material, as a peflet or flake, but then
the material would break down in the pile and you would have more
trouble with safety and hygiene when it came time to recover ft out of the
building. Again, this document that we are ciroulating s to get some
feedback on the opportunity to use that storage as opposed to
underground.

Mr. O'Reilly, | am going 1o restrict questions on that document simply
pecause, as a Board, we have not yet had a chance to review the
document. We received it late in December, but we have not had a
meeting since then. Our technical people have had it, but we have not
nad a chance, as a Board, to discuss it and | doriteven know if al Board
Members have had a chance to review it themselves. S?ms of \helm(
have just come into town for the first time. S0. keeP it fairly general
you can.

1 do have same concems it Rayal Oak does intend 16 proceed to b:i:
storage or removal of this stuff from underground and swnn:;r‘:es s
the ground and | am justtrying to determine what the staging i
ofthis s and how they fes! about what point they Wil be appros
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jth storage
Water Board and indesd, If they wish to proceed with S
reprocessing plant that has been designed. So, |

ihrough you M. Chairman, roce

irman, f it is Royal Oaks intention to pr
thr r :
above ground storage in the absence of a market and a reprocessing

plant?
We don't intend to change the current practice of underground s‘eragi
until such times as we have those elements in place and permits throug!
the Water Board or other government agencies.

The answer s, there is no plan at the moment.

Okay. Thank you.

Dr. Gilchrist, | believe you had a question and Dr. Chouinard you had a

question after that,

Did I understand from you that there were 69 identified storage areas?

Thatis 69 bulkheads and 15 storage chambers or stopes.

Did also understand that most of these are concrete, but some may be.
timber?

That's correct. There is indication from documentation dating back to

1950, that some of the upper bulkheads were made of timber. All the

bulkheads were designed for a hydrostatic head. Some of the
bulkheads are nearer the surface so the requirements are less stringent

Allthe bulkheads on the lower levels in particular, as far as we know, are
concrete. Plus, then the Plugs that were placed in the drifts to isolate
them, are either concrete or cemented tails,

Did | understand that some of them are difficult to access?
Yes, thers are a number of them and | can't say exactly the percentage.

ltisa Percentage of 15-20% that we cannot examine today. They are
Inaccessible.

Yellowknife, NT
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Doss this mean that they wil not be examinable or s there so
which ultimately. they could be? i o

Uttimately, they could be examined. It would require some rmine.
development to intersect an area between a concrete plug and o
bulkhead or just to get down to that plug or bulkhead by driving a new
access. Itis all possible, it just takes a fair amount of money and time
and to get there safely because we are dealing with mining areas that
were abandoned in the 19805 and we are trying to get in to see tne.
condition of a bulkhead that may or may not be safe. So, as we develop
plans to get into these areas, we have to backup mining plans with
safety and hygiene issues, as well as environmental management
should we find something that is unusual or unexpected

Are you satisfied that the inventory is accurate or are there potentially
some storage areas that have not been identified?

That inventory is accurate. There have been excellent records from the
first day of the operation on the amount of baghouse dust delivered and
where it was delivered to, The Mine has been responsible for regular
inspections of the active chambers and chambers they could get fo over
all that period of time. In particular, | have been involved in doing that
since the day | got here. So, | have a good feeling for them. The
inventories were also compared to drill results in 1981 by GeoCon. They
were successful in driling to seven of the stopes and recovering
material. The grades of the material for arsenic, gold and other
impurities were very close in matching what was supposed to be there

Thank you.

Dr. Chouinard

Thank you Mr. Chairman, | am Dr. Sylvain Chouinard. 1am & physicnan.
representing the Environmental Committee of the NWT Medlcda
Assodiation, There are a few questions that have been asked already

by Mr. O'Reilly, so | am left only with one so it should be fairly quick.

irface
| guess this could be addressed to Stephen Schultz as itis about sul e
‘When you were i about the. hydrocarbons
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DR. CHOUINARD: That is essentially t, Mr. Chairman. Thanks.

Thank you, is there any further questions?

MR, WRAY:
Thank you Mr. Chairman. | am Emery Paquin with the Territorial
Department of Resources, Wildlife and Economic Development. A point

of clarification from Royal Oak if I could, and it is with respect to the
detailed proposal that the Gompany proposes to submit by the year  §
2000 on the arsenic trioxide stored underground.

MR. PAQUIN:

In your application you referred to a detailed proposal and yet in your.
presentation this morning, the Company referred to it as a plan. In my.
mind, there is a considerable difference between these two terms.
Could | seek clarification from the Company as to what they plan on
submitting?

MR. ALLAN: The submission in May, 2000 would encompass closure options for the
uinderground storage which may involve recovery and processing of the
material. It would also include plans for the processing plant, the
marketability of the product, the potential market, plans for final closure
Including treatment of residues, recovery of gold and final disposal of
those items so that at that point, we would be able to proceed with the
Project, if you will. In between times, there will be some smaller issues
concluded that we could report on, on a regular basis such as hydrology
in the mine, Certainly, certain options will be discarded as we. move
forward so at that Point in 2000, we feel comfortable we will be able to
move forward with a final abandonment or recovery of the material.

MR. WRAY:
Does that answer your question Mr. Paquin? | assume that it is
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MR. ALLAN.
MR. WRAY:

MR. MUYRES:

MR. CONNELL:

MR. MUYRES:

MR. CONNELL:

MR. ALLAN:

S L e i
proposal unti you receive permission and then it becomes a plan after
You have received permission with all the amendments :
Then, | can come back here.

Any further questions?

My name is Rick Muyres. | am an observer from the Sahtu with the
Sahtu Land and Water Board. | have one question regarding the ASP
or the solubility of the arsenic trioxide that you have in storage. Is it
water soluble?

Arsenic has a degree of water solubility that varies with water
temperature. | will give you ranges. | am not that precise in numbers
but | believe it has fairly low solubility in cold water, rising to about 100
g/L when you get to the boiling point of water. It is a fairly steep curve
and that is one of the key tenants on how much the recovery process is.
based on extraction of that material is using hot water to leach away the.
arsenic from the arsenic trioxide, but it has this very steep solubity
curve.

It is water soluble?
Yes, there is some water solubility.

If | could just add to Larry Connell's comments. With the
hydrogeological study that we are doing, we have recently done some
lab test work, and the results aren't presentable, but we are looking at
the extreme low temperature solubility of the material we a‘re storing
underground as opposed to say, a lab quality arsenic trioxide to am:1
some relevance to the potential mobilization of this material because
remains water soluble. but it varies with temperature. Most of the curves.
we see on the solubility of arsenic are dealing with prcoesss‘sd plant ty‘::
temperatures, so the curves tend to start about 5 to 10° going up lod i
95° Celsius range. We think our material is stored vundergrof:n e
temperatures between O to 3°, so we are dealing with (eslsnkl
temperature solubility to address the hydrogeology issue. “Thank you.
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reconvene around 1:30 with DIAND and their intervention. T

ank you.

_LUNCH RECESS

This morning we concluded the Applicant's presentation and me\
questioning of the Applicant. We begin this afternoon with the formal
interventions. First, is the Department of Indian Affairs and Northern
Development.

MR WRAY:

MR LIVINGSTONE:  Thank you Mr. Chairman. | am David Livingstone, Director of

Renewable Resources and Environment here in Yellowknife. We have
a fairy lengthy presentation ahead of us, so | thought we should get right
into it. First, | would like to introduce the staff from DIAND that are here.
Shannon Pagotto on my left, Regional Coordinator from Water
Resources; Neill Thompson, Pollution Control Specialist from Water ‘
Resources; Ron Breadmore, Inspector from the District Office; and
Francis Jackson, Pollution Control Specialist. We are expecting Alan

Regel to join us shortly. He is our Legal Counsel from Justice Canada

and is working with us on this file. For your information, Alan is over at

the Court House now at a sentencing hearing for the Con Mine Water

Licence infraction. So, it will be interesting to see what he comes back

with.

We have also assembled a team of consultants whom we will be calling
on towards the end of the DIAND presentation to give their views on
arsenic reclamation and hydrogeological studies at the site.

We ffave filed the intervention with the Board, so we are not going to
read t. We will highlight key points and the recommendations. At that
outset though, we need to note that DIAND has a bit of a dual mandate
::s:ollks are aware. The Department promotes and encourages
vavnab!e development and at the same time, has a fairly strong
environmental mandate and we have tried to keep b
developmg these recommendations,
successful in developing a balance.
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MR. BREADMORE

i MoCaul s Heal of ot Reguatory Scton at Water Ressuress ang
e il e hling i he overmsads. The veckns s o
would ask Ron Breadmore to overview the compliance history of tne | .
e years of Giants peratons. Thon | wilake the Msaphane s ok
and ovenvew our recommendatons befors wring v e e
1t we have avalabl o us

Mr. Chairman, as mentioned, my name is Ron Breadmore. | am a
Water Resources Officer from DIAND and | am the Inspector
responsible for the Giant Water Licence.

| am here today, to give the Board an overview of Royal Oaks

compliance with their Water Licence over the past five years and | would
also like to briefly describe the Departments inspection history atthe site
over the licence term and also some of the issues involved with
enforcing the Water Licence.

| would like to start with @ summary of Royal Oak's compliance. | have.
structured the presentation to reflect the actual Water Licence for ease
of reference. Starting at the top here, we note that there is no Part A
which is basically the "Definitions and Scope of the Operation" and
therefore, there are no real compliance issues to address.

Under Part B - General Conditions of the Licence. There were some
minor problems with late payment of water fees and posting of the
security deposit. However, they were in place over the term of the
Licence. The Annual Reports required by the Licence have been
submitted, generally complete and on time.

Part C - Conditions Applying to Water Use. The annual limit of 1.95

million cubic metres of water has not been exceeded at any time by the
Licensee, although we have been encouraging the Licensee to adu‘p\
water conservation measures. As previously noted, that may oceur with
some reworking in the plant and the treatment of minewater so we aré
anticipating some reductions there.

Part D - Conditions Applying to Waste Disposal. You sheuld palsthet
all mill waste, minewater and mmwﬁéﬂéﬂ‘i‘w 7
containment area.

Yellowknife, NT
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e = braldeecin &t
ot Thers e o
o Pcﬂl ted in the Effluent Treatment Plant prior it
i more hemesi i rorto g
was‘w Creek. it is worth noting that although an option nieler
i ischirod e e bl A e o
{0 discharge dire
the Tailngs Containment Area for reatment,

although
With regard to effluent quality, overall compliance was gongdé ey
there were some serious excursions with the ammonia in 19 S
which resulted in amendments of the Licence to 15 and 19.

tioned,
There was a brief copper excursion in 1996. As previously menE Ifi a
that was attributed to some problems with loading in the
Treatment Plant and imbalances in the chemical treatment.

l
Some brief pH excursions also occurred in 1993, They were pamai
finked to the ammonia elevations and also, some chemical treatmes
Processes in the plant,

Suspended solids were briefly elevated in 1993 and 1997 during the
spring months. Those were attribiited to the spring freshet and heavy.
loading from surface runoff as the numbers above in the upper part of
Baker Creek were not elevated. They were only elevated at SNP 45
Wwhich would indicate loading from surface runoff.

something to do with those elevations, In each case, they were quickly
femedied and brought back down,

Similarly, there. Were some marginal nickel excursion in 1993 and 1994
for the same reasons,

With respect to the tailing

'gs line, there was some work done by Royal
Oak to reroute them close
Trail and Ve

er to the tailings area away from the Ingraham

%8 Lake Road. In 1996, a larga portion of the tailings
were replaced with thick

significant impact jn the red

lines
wall pipe which seemed to have some
luction of tailings spills.
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As required in the Licence, the geotechnical inspections of ail dam
structures were carried out on an annual basis with no significant
concerns being identified,

Part E - Conditions Applying to Modifications. The only significant
modification that occurred over the term was that in the Effluent
Treatment Plant and it was reworked to achieve compliance with the
lower arsenic maximum average concentration which was lowered from
80 .5 mglL.

Part F - Conditions Applying to Contingency Planning. The Department
documented a total of 58 unauthorized discharges or spills over the
Jicence term. The majority of the spills were minor and in that | mean that
they were cleaned up on site and deposited to the taiings area. Two
spills were designated as major and those were the ammonia and
copper effluent excursions.

Spill reporting by the Licensee has been very good. Cleanup has been
identified as a problem in some cases, but not for lack of effort. | believe
it is possibly linked to resources and some other issues.

Recently there has been some concem discovered or dentfed with the
hazardous material management on site. Specifically, some chemical
reagents and waste oil and hydrocarbons. This is an issue that s going
to be addressed in the upcoming season.

Part G - Conditions Applying to Abandonment and Restoration. There
were five environmental studies required under their A&RPlanand all
the studies have been completed. The emphasis here has been on
progressive reclamation. For example, remediating areas as we 90
along with operations. The second point | would just like to clarify, is
that the studies have been completed, have been implemented.
however, as previously noted, only some of the progressive reciamation
has been undertaken. Specifically, some of the work on the
hydrocarbon stained areas and the townsite hydrocarbons.

The outstanding issue there is the Arsenic. Trioxide Storage sn;:v o
is due March 31, 1998. As indicated, Royal Oak is working on that
we speak. i
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ince Network
The last companent of the Water Licence is the Surveillance

been

effluent qualty and water issues on site. Compliance hssd et
jo0d, All reports have been submitted on time an

generally very g hd'AH ports hay i iy

analytical practises for their in-house lab, particularly the arse::
methodology. Some sampling techniques have also been improve o
There was concern expressed at Site 43-1 for possible contamination
their auto sampler and that has since been covered.

The Licensee has also been involued with inter-lab studies for the period
1993 to 1995, The purpose of the study was basically to assess the
perfermance of their Iab against other environmentally accredited labs
Slsewhere, including DIAND's own ab. There have been o interat

studies performed since 1995 by the Department,

Recenty thers have been some minor departures from the Licensee

QA/QC Plan. They are Vvery minor issues relating to field sampling g
methodology which will be addresseq in the Upcoming season.

| mentioned before the spils under the contingency part of the Licence l
1 would now like to give a more detailed breakdown of the spills over the

lleence term. it quite evident that the majority of the spills have been ’

of the reported spills have involved tailings
fine breaks or leaks, Proces,

584 water was 2150 involved, including
minewater in around the mif,

Fuel ol has been recently identifed as an
29€ was documented on two occasions

0.8 minor efease of some gas in the mi
ter Licence related, but was documented.

1 is worth noting that the 58 spills does not incly
reported by Royal Oak in their baghouse relating to
Given the fact that it g not es
environmental jm,
Departmen,

'de a spill that was 1
arsenic trioxide dust,
°3Pe out of the building, there was o 1
Pact and it was not considereq o spill per se, by oyr

]

Again, there were

nly two spills that were
those were the effl

designated as major gng 1
uent spils. The other spifs were designated mino;
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and were cleaned up on site.

Before | present the inspection history on the site. | think it might be
useful to review some of the aspects of the Departments Risk
Assessment System for their Water Licence inspections, as well as.
some of the types of inspections that we conduct on the minesite on
regular basis.

The Northern Affairs Program, Operations Directorate, under their
statement of priorities, has developed a Risk Assessment Syster for
Water Licence inspections. Basically, what that does s classify each
mining operation based on the scale and nature of the undertaking. For
mines that are active and have high volumes of fuel or chemical storage,
industrial and domestic waste, high volumes of toxic tailings waste and
where non-compliance issues are normally related to spills and spil
reporting, these operations are classified as a Class "A" Mining and
Milling Operation and is given the code CAL4 which relates to the
severity and probabilty of the operation. C4 is the potential for serious
impact to ocour to the environment. L4 is the probability of a hazardous
event accurring on site at least yearly, but less than monthly. With that
in mind, the Giant Mine falls under that classification.

Under the Risk Assessment System for the CAL4 operations, we have

a minimum number of inspections set for the minesite which was

previously set at two inspections per year. Due to some concerms

expressed by Departmental staif and Inspectors, that was increased to
three inspections per year as of February, 197. The Inspecton
frequency may be increased above that minimum atthe discretion of the
Inspector depending on such activities on site s major construction of
modifications that may require our presence and also the Licensee
response or cooperativeness to directions or orders.

The other type of investigation we conduct is the spill investigation. The
typical spill requires two to three site visits or follow-up investigations
and inspections. Rarely can one be closed off on a single visit. The spil
will emain open until t s cleand up fo the satisfaction of the Inspector

i ieous site.
While not classified as inspections, we also conduct miscellan
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With that information up front, | have the inspection s
Mine from 1993 1o 1997 by the type of inspection and ove! e
term. In the schedtled inspections, the numbers ranged AT
alow of 1in 1996 to 3 in 1994, For spillinvestigations, thos Ay
are actually the numbers of spills reported and do not \nc\ude( =
up inspections that were involved which may be two to three imes il
In 1997, 1 have indicated the miscellaneous inspections that il
conducted on site. My discussions with the previous. Inspectors indicat
ihat these miscellaneous types of visits occurred quite often over the
course of the Licence as well,

Justto point out, You will probably see quite a few names attached to the
Inspection Reports. There have been quite a few Inspectors involved
With the Water Licence over the five year torm beginning with David
Jessiman, Water Resource Offcer rom 1993.95, e was involved with
the Licence. Craig Broome and Darren Unrau, Resource Management
Officers were involved with the Licence from 1996 to July, 1997 and

myself, I have been involved with the Giant Mine from July, 1997 to
present,

Just to wrap up the inspection companent, | would like to briefly describe
{he Depariment's Enforcemen Policy, i | may. The Policy is based on
Several components and co

of scheduled inspe
Something as simple ag
course when all ise fajs,

neiderations. The enforcement component
ctions, spillinvestigations, ste visits or eyen
& meeting onsite with mine personnel, of
there is prosecufion,

When faceg with non-compliance issues, there are several options
avallable fg the Department and the Inspectors, The first ang most
£ommon, is the warning or o negotiated compliance, yyhqt that means
.ls, say for example, an jssye was identifieq during an inspection or
nvestigation, ¢ s brought to the attention of the- Operator, the Lieensea.
reafter. For more serious issues
lepartments, for example we Mmay
ple of that Might be that this past

ther government de
direction, An exam,
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an appropriate aren on it to deal wih tne spl o commempate !
] spring of 1998, For more serious ractons, tere s s sumenn o

shutdown of the Effluent Treatment Plant when the ammonia Droh\ue

of prosecution is considered, however, that has not been the case over
the licence term

Some of the considerations we have to look at when choosing an
enforcement option are

the urgency of the situation;

the seriousness of the events and/or the difficulty in correcting the
situation;

the flagrancy of the events;
compliance history of the License
also their cooperativeness.

’ We also have to select the option that best reduces the potential
deterrent effect.

ind

Before | conclude my compliance summary, | would just like to review an
issue that generated some local attention back in the early Spring
February, 1997. It involved our Department as well as some other
government agencies. Specifically,

in early February our Department
received

a report of some large volumes of brown water flowing down
Baker Creek near the Giant Minesite, Of course, the matter was

i i and the was carried out over a
matter of a few visits. | will just breakdown some of the sites that were
inspected and also what was tested for in the spills. The parameters in
italics are not required or set out in the Water Licence, the ones in bold
are. The sites across the top - f | may just show a map - indicate where
the samples were collected. Sample #1 was the initia response tothe
report and that was sampled at the mouth of Baker Creek where it
widens to the flats near the Ingraham Trail. Ona follow-up ivfspenlwn
on February 6th, #2 the Martin Lake outflow which is several kilometres

upstream of Baker Creek was sampled. Ona subsequent In:u!lﬂl%;
; on March 14th, the area just downstream of SNP st-ﬂc:::-.- *W;‘
: enters the Baker Creek system, was sampled. AS
)

ae
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shere Baker Creek enters Back Bay at the SNP Station ‘

s
The resuls indicated no significant elevations in any of the Pa:::s‘"y .
fested. The only elevations that were detected which were ju o
above either detection or background levels, were at Site #3, o
Just downstream of SNP Station 43-1. Again, no excursions al =
effiuent imits were noted and all those results are in mgiL. | should
hat on a follow-up inspection on March 17th, the Northwest Tailings
Pond was sampled, just for reference.

Tobriefy summarize what the nvestigation conclusions were, again the
ficence imits for effiuent qualty were not exceaded, Enviranment

Sanada were also involved and did some micratoxicty tests wihin Baker

Creek which proved to be negative. Water Survey provided records

from Martin Lake which indicated that the fiows inte Baker Creek can

occur befuween January and April and have oceurred for seven of the

past fifteen years.  So, it is not an unusual occurrence. Al the
Departments involved came to the conclusion that the glaciation or the ’
overflow, was determined to be aulow from Martin Lake.

Justto add to that investigation anci o some concems that there may be

Some dam seepage from Dams 22 and 21 ang possible impacts on

Trapper Creek, there was some follow-up inspections done in the Fal,
1997. Foursites were selecteg: Baker Creek Upper (just downstream
OFSNP #43.1); Baker Creck Lower (SNP#43.5 location); Trapper Creck
UpPer was the conirolsite aboyg yee. Lake Road toward Trapper Creek
and above the dams; ang Trapper Creek Lower was a site selected just

%4568 (0 b any segpage impacts on Trapper Creek af this time,

Mr, Chairman, that concluges my presentation on Giant's Compliance

Vellowknite, y
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MR. WRAY:

MR, LIVINGSTONE:

and | would like to close off by stating that although the Licenses has
experienced some difficulty in complying with the terms and conditions
of its licence, overall compliance is deemed satisfactory and they have.

P this and

partments. Thank you

Thank you, Mr. Breadmore. Mr. Livingstone.

Thank you, Mr. Chairman. The Department, as | have noted before,
has filed an intervention so we are not going to go over all the
recommendations. We will just go over the key ones this afternoon. We.
will start with overhead #4 - Water Use.

As we heard this morning, the current licence allows Royal Oak to use
1.95 million cubic metres of water annually. The Department fesls that
with conservation measures in place, that the licence volume of
freshwater se could be reduced to 1.6 million cubic metres per year.
and that Royal Oak Mines Inc. provide the Water Board, within one year
of issuance of tfe Licence, a Water Conservation Plan to further reduce
water usage. So we are recommending a fairly quick reduction of the

water use from 1.85 million to 1.5 million cubic metres a year and then

a management plan o further reduce water use. With proper

conservation, that would reduce the loading in Baker Creek and Back

Bay.

Ammoria Limits - Over the Licence period ammonia limits have been
revised. They are now at 19.5 ppm. We have done a fair amount of
research into explosives handiing practises and our research indicates
that with better management practises, the ammonia level could be
reduced to 10 mg/L fairly quickly. We can refer the Board to studies
elsewhere from similar mines that lead us to believe that to be the case.

The Department has made five recommendations in our intervention on
Tailings Containment Area and containment dams. | will not go ovet
them in detail now, they are fairly standard, faily typical
recommendations for an operation of this nature.

Contingency Planning - Ron identified areas where good contingency
planning is necessary. The last time that Royal Oak Mines' Contingency
Plan was approved by the Board was in 1685. \We believe that the Plan

Yellowknife, NT
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Abandonment and Restoration - We have identifed three main 'S;ui:
in our intervention related to A & R at the minesite: Sur ?N
Reclamation; Underground Reclamation; and the A & R Pla{\ mse::ce e
0 rec
havee ::ade four recommendations on surface reclamation s
e e e O T
our Department's draft Mine Reclamation Policy, and the principle of
progressive reciamation. On that latter point, we think that t is important
that Royal Oak begin progressive reciamation immediately. For
example, tere are inactive taiings ponds that reclamation could be
Initiated at. That would also help with the dust problem

"
Bacic in October, 1997, the Department, with Royal Oak Mines Inc.
coordinated an expert's mesting on the fssue of arsenic trioxide dust.
Several of our experts will go over the arsenic issue. Dave Clark, from -

]

(=

Based on the studies th,

at we have done and the meeting back in
October, we believe that i

tis quite feasible for Royal Oak Mines Inc. to

: When submitted, would trigger either

" an entirely new ficence and 5 corresponding
environmental assessmen;

Royal Oak Mines

S Inc. has committed to
Plan ang e s
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the studies required in the current licence and should be updatea

anmually o eflect shanges in operaion and teenol
semnoiogy. ncudng e
arsenic dust management plan. e

On the A & R Plan, we retained John Brodie, one of the experts who wil
be speaking later, to conduct an assessment on the abandonment and
restoration of the minesite, His studies indicate that the current cost of
surface clean-up alone, would be in the neighborhood of $8 milion
dollars. Broken down, water related costs are estimated o be about §7
million and the current security deposit is $400,000. There is obviously

a discrepancy. We recognize that Giant's financial situation with the

current market for gold is poor and that gold mines in the Norih ars

closing. But, we also have an environmental mandate to address.

We have reviewed the issues carefully, and would propose the following

security deposit schedule:

. We would recommend that the security deposit be increased to $1

million dollars within thirty days. That would be an increment of

} $600,000. On the first and second anniversaries each, an additional
51 million dollars be added to the security deposit, and an additional
$2 million dollars each be added on the third and fourth
anniversaries for a total security deposit of 7 million dollars at the
end of five years

In that context, the Department recommends a five-year Water Licence

This wil allow a full review of licensed water use and waste disposl
practises including plans for abandonment and restoration, nofably the
Arsenic Management Plan.

Finally, with regard to our recommendations, we have 2 number of
recommendations in our Intervention dealing with the Surveillance
Network Program, recommendations for new stations that will help in
planning for abandonment and restoration.

That, it & nufshell, s an overview.of our key recommendations, 2t
1 would ke o do now, s call o the experts that we have brought i 12
suattthe Board i developing the Water Licence, We thoushtwe weud
2o 1 three stages, have Bil Gullen, Dave Glar and Frencia Jaceeen
discios arsanic lssss from various perspecties, ek GeieSEE ot
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DR. CULLEN;

Vellowknife,
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the h: ‘rogeological studies that are currently Und

n work.
finally, John Biudie would overview his reclamation we

n s from

1 wiljust introduce the folks in a ltle more detail. Dr. Bill c:u; L
v o Iass expe!

the University of British Columbia. He is a world cla 2

of arsenic, il fr
has had well over twenty years of experience 1
expert panel advising the US EPA reviewing acceptable ars L

w
concentrations in drinking water and he will provide an overvies
arsenic and its properties. He will be the first one up,

ts on
in that area. He is on the

Dave Clark is a Managing Partner with Dillon Consulting here in
Yellowknife. Diflon is familiar and experienced in northern mine-related :
issues and Dave was ntimately involved in the workshop we did here in

October. He will provide an overview of the workshop results.

o mal

Francis Jackson works with Water Resources as a Pollution Control
Specialist. He was heaviy involved in the Back Bay studies on water
quality and fish, particularly related to arsenic loading.

So, that will be the arsenic pane! - f you like. Then we will have Dr.
Jofin Gale of Fracfiow Consultants overview the research that he is
currently involved with at Giant. John Gale is an international expert in
he area of fractured rock hydrogeology and hydrochemistry.

Finally, John Brodie with Brodli Consuiting will provide a summary of the
work he has done earlier this fal in estimating abandonment and
festoration costs for the Giant Property. John is an Engineer and he has

had lots of experience in northern mines and abandonment and
restoration issues,

With that, | wilturn it over to Dr. Gulien.
Thank you M, Livingstone,

Thank you very much, . ¢
audience. My role here is si
SOme of the uses and abus
to just generally put this

hairman, Board Members, Members of the
"Ply to give you an overview of what | see
s of arsenic have been over
whole thing into some sort o
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perspective

So, f we can begin wih this first slide which shows you the o
sichemical symbol o senc i was i e o o 5 s, T
came originally from the smelting operations. As you can see, the date
of this litle poem is 1694, and the smoke tnere refers 1o the arsenic
trioxide fumes that come when you heat certain metals. So, | il just
read it to you, because it has a lot of relevant points to i

*I 2m an evil, poisonous smoke.

But when from poison | am freed,
Through art and sleight of hand,
Then can | cure both man and beast,
From dire disease oftimes direct them;

' But prepare me correctly, and take great care,
That you faithfully keep watchful guard over me;
For else | am poison, and poison remain,
That pierces the heart of many a one."

(Valentini, 1694)

This refers to the fact that in those days, arsenic was used as poison
Large numbers of people were sent to an early grave through the result
of poison, but also arsenic was used in medicine to supposedy cure
various diseases. They were ot very effective in curing in those days,
but certainly it was very effective as a poison.

The next slide just shows you where arsenic sits In the Perodic Table of

ths Elaments. Some of you will remember this from your High School

or University years, but arsenic as we can see, is in Group § of the

Pariodio Table, This is the line over here, right under the very essential
clements, nitrogen and phosphorous for lfe. So, arsenic somelimes
gets confused with phosphorous n its chemistry, but there 21 actually
Very major differences which account for its toxcity. Antimory and
Biathmue pelong to the same group. So, we have arsenic, a aify toxie
element, siting right below nitrogen and phosphorous, and the one i
that you have to remember, is that the toxicity and various propettes
thase various properties of all these slements depend on SPEC ic
compounds. You just can'ttalk abou arseric as being a poison. you
really have to talk about specific compounds of arsenic

The sorts of compounds that we are dealing with here in these issues,
are what | refer to as Agatha Christie arsenic. That is, {oxie stuff b
{his Is mainly going to be concerned with arsenic trioxide, upfudur::here
The next slide will put some of these environmental StUations “ i
, is arsenic as we see it, In seawater we are down 1o the parts Dﬁlfm with
that is one part in a billion. For marine ‘sediments, we are deal 9
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and o
st s than one part per milln, and for shrirmp ple e
165 o o U 1o ey 1o Somaentions, U f & nundred B

milion arsenic. l
rms,

So. arsenic s veryuere. But fyou want o put that n human terms
i thing of rlevance e i thal satemert witnn e car's crust.
Ineviably, we e n 2 word hich cantains about 5 ppm of arseric 1 i
e fom or another, I erms of measuraments, e ar dealing w13
grams per cubic metr e 0p meire of i and. Some and has more.
gome and ha es. | woukt suspect trat araun here, you e more.
Butthat s the average sortof siuation that you are going o find an

just can't get away from it

So, the sorts of minerals that you have, and generally speaking they are i
0, we have realgar and

sulphides if they are down deep in the earth. S
orpiment. These are yellow and red arsenic. Then we have the
arsenical pyrites, FeAsS, and this is the main ore that is around this
particular region. If you come closer to the surface where oxidation can

take place, the sulphur gets replaced by oxygen so we get these oxide
forms of arsenic. These are the common ones. Now below that table

there, you can see our human input of arsenic into the environment is
approXimately equal to the amount that nature puts in. Yol can see that

Weathering accounts for about 25 million, volcanoes, surprisingly large 1
gmounts, and afso volatiles coming off fields in the terms of volatile
gompounds. So, we as humans, in the sort of operations that are going

on in Yellowknife and other ways, put in about 160 milion kgiyr in i
arsenic.

S0, what forms are these arsenic and this is where we are very relevant.

You can see here that there are a number of compounds with methyl i

groups, thats CHy. These ars organic arsenic compounds that, are

found in the environment '}
n

Mostly, the compounds that we encounter in water around this area and
indeed elsewhere, are these two forms of arsenic. This is in two so-

and these are the ones fhat are commonly formed The methyl »
fyepounds here are naturally occurring, they Gome as result of

raybe one-tenth to one-undredth of the soncantratian ofthe inorganic
arsenic compounds that are up there,

You will notice that there are a few more exotic species here that you
can find, and also these compounds are gaseous forms that you can
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also find, but not commn n this area, Just for curos
Sducation, | quess because that s my job s an sdestor 1 A 10,
oo you
e marins environm
These are quite complicated arsenic compounds Wi sugar Sesmeny
These aro . (naudible). dervatives here, and thess, f you o oot
eat seaweed, these are the sorts of compounds. If you fike. Japana"d
foods like sushi, these are the sorts of arsenic com e

pounds you are
eating. Fortunately, they are not particularly toxic, i
ot oot o Iy toxic, at least we don't

So, we are talking about toxicity. Now when arsenic compounds wiere
used as poisons, we really had to talk about instant death and justto put
these compounds - Agatha Christie Arsenic is this compound - this s the
white arsenic - there are various names given to it. But you wil notice
in terms of mice, this is the most toxic compound. What this means, is
that 35 mg per kilogram of mouse ingested, 50% of the mice wil die with
that particular dose. Human beings are much more sensitive than mice,

but just bear in mind that it does not require much to kill you directly

through ingestion. It is a nasty death.

Once you start putting methyl or organic groups onto it you can see that
the toxicity goes way down. For example, these are in the tons of
thousands versus 35 mg there. So, here is the human sensitivity in
terms of toxicity and the oxide that we are dealing with here, lies mainly

there. It is probably the most toxic form other then the gaseous forms.

of arsenic that we are dealing with. Once you start going from - itis
worth noticing here that this Arsenic 3 here is less toxc than Arsenic 5

So, arsenite is more toxic than arsenate. So, there are two inorganic
forma - arsenite and arsenate and it is the arsenite, the oxide, that i
more, foxio to humans than the arsenate form. AS you go on and put
more organic groups on it becomes less toxic.

Now, that is acute toxicity we are talking about. But unfortunately
Areenic 1 also a carcinogen. It has been well recogrized for & nur:\!::;
of years that it is a Group 1 Carcinogen. Nobody knows urat e
O oL of the carcinogenity s. In other words, nobody faows how
e ae cancer, bui there is absolutely no doubt that it does ¢
cancer if ingested

The next slide will show you some of the arsenic hot spo\\? yl(ni:sal:y
Arsenic is all over the world. You are not unique her:e e
comfort in misery then you have it elsewhere and ;rl s
situations in Asia. There are two areas in particular th e Tahwan
about and the first one is in Taiwan. The population of ::Irl e o
was exposed to arsenic in drinking water for @ num: b high
Bangladesh about a million people have aiso been axpoted LS
arsenic in drinking water and they are sufferin «cr;. iy

34 million potentially exposed to arsenio that ar
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We are drinking

ncentrations of arsenic in

talking about very high concent Ui
ester it lhcom 18 B initial work on cancer and arseni

et
cancer about ten years ago. There is no doubt about that, but el
years, and particularly in the last couple of years, people Eee
worry whether of not there are any other cancers caused by

This slide here, which is actually the last one, asks the. gl =
there any other effects?" Well, it has defintely been i T
hat you can get liver cancer and rather surprisingly, gy cencar,
{hrough ingestion of high levels of arsenic. Some recent res & fom
Jaiwan suggest that high concentrations of arsenic can result in

1Q of children exposed to i,

- e e

-

1 just want to close with Some recent results from Chile along (vhe same
line. A study in District 2 of Chile which is a high arsenic bearing arﬁat.
inl 5 natural arsenic ot the result of mining of anything elee e fhet.

S0, where do we stand in terms of Canada's regulations? In 1978, there
ot esearch recommendations that research wae needed on the

0. really, progress in this area,

N distressingly slow and | urge that everybody sort of get

what k is a very important act of trying to do
2 pretty major problem, Thank you,

MR WRaY: Thank you, Sir.

MR. CLARK:

This is a trendy tye thing, [
Clark and | am b,
Work that has pegn

o J9ement. | preface my commants by
Rick Allan stole most of my/ thunder this morning on Teporting about the

Vellowknife, Nt
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workshop. However, hopefully | can add to the procesdings.
In the summer of 1997, DIAND retained Dillon Gonsult

illon Consulting Lid. as a
independent constilant o assess what s really happeming i enem
1o e issue of Arsenic Trioxide Management, Ata we 2 S,
where we are behind everyone eise when  comes to the Shuston pern
at Royal Oak - Giant Mine? Where does it fit it? Wnat are the
alternatives to the long-term storage of the dust at depin?  \Wnat
prognasis, if you will are there positive things happening, or are thers
negative things happening?

Consequently, they issued a scope of research for us that you see here
on this slide. Effectively, we started off by looking at the current market
for arsenic trioxide, both world-wide and as was mentioned earlier, the
US. The US represents two-thirds of the world market for this
commodity. You correctly raised this morning, Mr. Chairman, the fact
that in the United States there is a growing concern, again because of
the toxicity and possibly the knowledge that our friend Dr. Cullen has
brought forward, asking the question with respect to the wisdom in using
this type of material as a wood preservative. Of course of the 28 -
30,000 tons per year that get used within the United States, 90% is for
wood preservatives. There have been minor fluctuations over the last
few years, and because it is wood, one also looks at trends in housing
starts, et cetera as influencing that market somewhat. But at this stage
of the game, as Mr. Allan pointed out this morning, there are no good
substitutes at this stage that can be used so consequently the
predominant use for this material, from the standpoint of avaitable
markets for Royal Oak Mines Inc., does seem to be the United States
and wood preservative.

Now the issue of "as is" is questionable because we took a look at what

grade of arsenic rioxide. As was suggested this moming, what we have

i storage here within the dust is somewhere likely less on average than

80%. The market is tightening up and while 95% this morming was
mentioned as a target, it does seem as if the push is going to go very
quickly towards 99+% pure in order to be able to tap into the market in
an economic way. So, there is a need to look at the opportunities for
upgrading i order to access a larger chunk of the market to satisfy the
existing store of dust as well as ongoing generation.

The avallable and emerging technologies were reviewed and | would 1&
draw your attention to the fact - and it was unclear to me yesterday -
{here was a two-volume report that was issued in October, 1997 from
Dillon to DIAND, and | am not sure whether or not the Board t:as
received copies of those documents, but | am told by DIAND tr;at" t:ii
will eadily make them available fo you. They are the results of a
work.

Yellowkaife, NT
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We took a ook again at avallale and emerging technologies 0 refrieve
dust rom the underground storage. Again, it was one where the industry
isel,the mining induslry - where materials management is something
ihat they do anl they do a ot of. The ssue of course with respect (o the
{oxiaty oftis material s that you want o be very careful with respect (o
workers' safety, isolation, f at all possible. Thersfore, the whole concep!

of avallable and emerging technologies to aclualy reireve the dust form

depth at Giant Mine were reviewed and looked at n categories such 33

mecharical rfreval, pneumaic etrieval and siury relreval. Royal Oak

has indicated that they will continue all of that research and the potential
for adapting it to Giant,

The other issue, of course, that can help spur on this effort is the
presence of other valued commodities, and in particular, gold. As Rick
pointed out this marming, the fact that there is approximately half an
ounce per ton of gold within the dust, and again, available technologies
we believe there are some that are adaptable.

In the event that the dust must be removed from the underground but

there is no economically viable market, DIAND wished us to take & look
at the whole issue of available and emerging technologies to treat the:
dust for disposal. Again, we are into either chemical treatment or
physical treatment, possibly chemical in order to generate ferrous
arsenate or the use of cement and zeolite and other add mixtures that
could actually stabilize and reduce the ability of the arsenic to leach
away from the dust itself. So, again, we came away with the feeling that
there were opportunites there to consider ff the economic market wasnit
there and one deemed there to be a significant risk of leaving the
material underground, then there are opportunities to actually treat this
material,

Finally, with respect to the treatment, once you treat you have to put it
somewhere. Again, the whole issue of, are there facilities that would
receive treated material for disposal purposes, and the economics of
that and really, it becomes $somewhat uneconomical. The possible reality
then if it needs to be an onsite, near surface disposal of a more
stabilized material, |s that possible and what opportunities are there?
Those are explored in the reports.
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But of most interest | think, and i b

nd it became the springbaard for &
workshop that ook place n etober. were he. affs e comine
information on relevant projects. case studies, experts, and contrs g
Through that exercise, there did seem e

el of the tnel, we irist tnt 1 ot & v Bor nere

here Is work being cone across. Nofth America ane mermanerne

because t s an saue of some mporance t i minns mavses |
ihink particulary of the nerest of e nAiGuals t the Seren Bl e
{sil mine n Ghile, and actualy atnding the workahop here 1 Octover

hadn't developed the wheel and we weren't just finding it

something that was in an evolutionary stage itself, but indeed wheels
were tuming

So, in October, Dillon, under contract to DIAND, faciltated the workshop,
here. It was a collaborative effort of other federal agencies, the
Government of the Northwest Territories, the City of Yellowknife and
Royal Oak Mines Inc. The purpose really was to bring together those
that were identified through research as being the best mines who were
currently working on this problem to explore both technical and
regulatory aspects related to potential management options for the
arsenic trioxide dust, which is currently stored underground. The forum
provided an opportunity for both the regulatory and the industry to
identify issues that must be resolved prior to assessing the accessibity
of any specific management practice. By issues, | would define those
as Uncertainties, data gaps or scaling up what we know is available at
2 laboratory scale or a small scale can it actually be applicable at the
scale that Royal Oak need to consider.

The three-day session was held October 28" lhron,.tgh 30" right here in
Yellowknife. Forty were in attendance from industry, regula(ur\/i
agencies, we had a good report from the Ontario Mty &
Environment with respect to some of the issues that they are W{Ez\\ Z
with, the research community and scientific bodies. Represer\éﬁdhe:‘fm
were not only the technical focus on the dust itself, but also public.

and representatives of Occupational Health and Safety.

Th range of management scenarios included technologies af:'sﬁ? o
emerging, Basically, they fal ino the category that was CEEECCE oo
morning, the idea of leaving it underground and trying 10 ¢

assembled, there was some indication as to the need, \“B‘T:\:':r"agfm
with respect to our knowledge of the hvdwﬂmmwfalf:g issue of what
would happen if you turmed the pumps off. Eaualy {12 B8 gy ol
happens with residue that might remain after feREF b L, g issue
had acknowledged that as being a problem. AS 2
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tores i
rea of the &
of understanding better the hydrogeology in the &
extremely important e
roup discut
onat deptn or the

o issue of potential of treatment containmen
g r thermal

and highiighted ssues related o either stabilization at dePt
Padiion at what ol e 9 8 ycrogeoiogi conto
control such as the permafrost as was discussed earlie
jerations
With respect to transportation to the surface, there were ﬂf‘;gamca\ o
of a varety o opportunies, as 1 say. both peumatic and MechaTice G
raise the material and a feeling that it is doable, but wl1
caution for workers' safey and contingency in order to maintaif CoNEE
in the event of an upset condltion, both to the workplace as W
environment at large.

Finally, there was confirmation that the stabilization of the dust was. ;On.:!
waste, which would have attributes that would be far less risky than e
would appear if it was untreated or were available. Going back to Hel
the overail objective both of Royal Oak and of mines that were together,
the issue ofis there already a practice that can be virtually adaptable in
the short term at Royal Oak. Despite the optimism of the various
components, virtually il of the experts that were gathered there, there
was no identifiable, this is the fix, this is what we have to o

So, it will take time to allow certain of the research to again ocour and
pportunities for trying at an increasing scale, particularly the treatment.
As [ say, | think at the end of the session, the group broke up with a
feeling of optimism not only for the Royal Gak problem, but the arsenic
trioxide as It affects mining in general

So, to summarize a range of what | would describe as viable
management scenarios for the arsenic trioxide dust are believed to exist.
The key technical components of these scenarios are proven or are

or that were identified at the workshop, both environmental and
economic, market stability being one and obviously, environmental
Ppathways and receptors are yet to be resolved.

Thank you, Sir.

|
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ere this afternoon and present some results from a study that ar.,

jemment
a /e came upon a
consensus that there was a need for a study, A working group was
formed with representatives from Dettah, Ndllo, a number from the Metis
Nation office, the Dene Nation office, the Department of Fisheries and
Oceans, Mackenzie Regional Health Services and the Water Resources
division. What we wanted to do was discuss or study design and many
other issues that | will show you in a second.

require a study. After an initial meeting with several non-gou:
ind. e

It was a long process. We didn't rush through it We met seven times

over a four-month pericd. Those discussions included areas where we

should sample in the area of Back Bay. We came upon a consensus
and agreed upon 13 water and sediment sites and five fish sites. Let me
stress that these sites were chosen by the community and not by any
government people. All we did was provide our expert advice by saying
yes or no.

It was obvious there were concerns with the water and the fish, but we
also included sediment as part of the aquatic environment and it does
hold heavy metals.

The 13 sites we chose started at the Yellowknife River, which we used
Eg the control site for the water quality part of it. We went as. f:gso:m
as the Peg Outlet of Miramar Con Mine discharge. There were 13 Sie,
but for the purposes of this presentation, | wil only be discussiig T8
sites of interest. The first one will be the Yellowknifs River. The 20000
will be Baker Creek Outlet, The 13" is the tip of Latham lsyl\an i)
is @ swimming hole that Nallo chidren use. At Dettan as wel, 8 | =
a swimming hole and there s the discharge outlet of Miramar €8% T 2C,
There is information on all these sites. There is a full report.
interested.

er.
So, we looked at what parameters we should ar\alyz\e f;:: ;‘: rl:z “ﬁ;i i
We came to an agreement that we should look at al‘ \:9 e
nutrients, metals, physical and bacteriological. Wha pe icies
in the sediments is a full metal scan. we wcu[d lool i
metals in fish tissue. We looked at muscle fissue ¢v’n Qi‘;“ B st
at the eggs, when possible. We looked at gills an dsodsslgr\‘ o
parts as well. Once we agreed on the whole study
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r 1994 to obtain summer trends during ths .
e fxTr:eszmpAes were collected at the five sites of ;n:s em\l\?:; !
el o Fiersnedme ok iR SRl A . R R
The main objective of the summer study was to en! el i
quality data base and obtain trends at the five sites origi

@
&
-

ufficient.

at.
Water quality resuits for the first two years of the study, |ooke:g\>2kea:\d L
So, we have a couple of samples at the end of the year of 1 d B
winter sample of 1993, two samples in the summer of 1993 an o
sample in the winter of 1994, which shows you a basic trend. Wher: ybt
continued the study for the summer of 1994, we came up with a litle bi i
better of an idea of what was going on. These are plotted against the
CCME limits for drinking water guidelines and the freshwater quality
guidelines. Arsenic at Baker Creek Outlet is significantly higher, but if
you recall the ficence limit, it is way below the licence fimit for the.
maximum average concentration. The freshwater aquatic life is set at
20 parts per bilion, which is micrographs per lire and crinking Water was
setat25. This is the national guideline set by CCME

Dettah Dack sits and the YK River site and the tip of Latham Island site
ore al well below both of those quidelines. Peg Outlet is a litte lower
pecalise the sample site s further from the Source where tha Peg River
mf‘s‘ ?resl Slave Lake. At Baker Creek, we were sampling right at the
outle

If you look at arsenic and sediment, these are based on three samples
Per site. There was a may. average and min plotted here for all sites
and, again, the Yellowknife River is our control. Baker Creek is
Slgnlﬁcamly highest and Peg Outlet, as well. You will notice there is an
old Giant site. This Site was picked based on traditional knowledge from
2ne of our local people from Dettah, They had remembered a time
when they hag discharged from | believe was the North Pond, put | am
ot sure, directly over the terrain into Great Slave Lake, into the YK Back
Bay area. So, thig is probably one of the reasons you have a high leve|

- S el wS ay a
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there. 1 don't know when it happened or when it was complers
is relatively high and it 100ks Hke i was et yeoreramy ok ICL
-ause you know the Company is discharging out of Baker Creek. &

When we fook at arsenic values and fish tissus, b
teh tissue, basically is consistent
across the Board for all species. If you 160k at he o &

at the site descriptons. an
GSL number one, is on the opposite shore of Giant M e

standard right across the Board compared to the other sites.
might be one, a high fiyer, at GSL tw for burbot; mean arsenic values
in burbot tissue. Otherwise, it is pretty much the same.

In conclusion, all the water quality data was sent to Mackenzie Regional
Health Services, who assessed it for  risk assessment. We wanted to
know if the water was safe to drink. It is, with prior treatment, and this
is common sense as you treat your water anywhere you are drinking
natural ocourring water. s it safe to swim in? Yes, it was. It meant the. f
recreational guidelines set by CCME. Al the fish data was sent to
Health Canada in Ottawa. They provided a health assessment on the

’ fish and they concluded that the fish were deemed safe to eat. No
consumption limits were set. You don't have to worry about eating so
many grams of fish like you do in Ontario.

So, in conclusion, we were out there to answer three questions for the
community and we did. | can't stress enough that it was 2 community-
driven project, not a goverAment one.

Just as a side note, as it is a concern out there in the Back Bay area all
the time, as we become more environmentally aware of our
surroundings, we have always known, and talked about them the most,
the mine outlets. At the end of the study, the summer of 1894, |
collected a sample at one of our. least known areas, and not talked about
very much, outlets, at a storm-drain outlet that | call SD1. SD1is a
storm-drain outlet right here. That is on School Draw. 1f you go to
B on tha ice road, t 1 on the right side and after a heavy rainfal
you can see it very well. As well, | collected sampl the following year,
the summer of 1995, at storm-drain outlet two, which is in the Pescz
River Flats of Back Bay. | will show you six overheads comparing e
outiets to storm-crain outiets. Keep in mind, there are eight data o
for the mine outlets and only one samle collected for each year @
storm-drain outlet collections.

i ber
So, for total copper, significantly higher at smm-dramﬂu::;: rxr'v'\‘iw
one, which is the one on School Draw. 'V_'he{e is some IV;l umghtr e
from storm-drain outlet number two. Zinc is significantly

January 28/29, 1998
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all1am

but
tod here Bt S in
3 o data presented here, BUL 2
w0 storm-drain outlts. There is mo itz oy

nclusion, there is a report available, if you L e
Ll . Just give me your business card or Gy

Thank you, M. Jackson.

essarily
fake you through the various components of the work, nu:N e -
in the order they should be done, but in the order that we

based on the available data,

re
The first thing we are. 90ing to look at fs the water chemistry. We ai
looking at suy

Sampling different parts of the mine to get a hand on exactly what the
chemistry looks like as a function of depth and spatially over the mine
itself.

Someone raised a question about what
tumed off. We certainly knoy that the mine will fiood, it will fil with

o el b® Groundwater; how muefs it be surface water; and, wil
rom the tailings pond area as wel

important to us is the geological framework. The
ine s putting together all the old mine Maps and looking at the rock
ypes, the regional siruetyre and the drainage basin. The ona thing we
Wil be doing some work on is looking at the fracture patterns, that js the
geometry of the fracture system because as the Joints themselves and

January 26729, 1ggq
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the large scale structure that contr e
re that contributes the groundwate

mine, e matrx of s rock, the S6-63054 berbus e 4 o o
very low compared to that of the joint plains. e

Since we just started Working on the proect, | wil take

Soveral cxamplas of why wa 876 GoInG e, what s work ot e v
and using some examples from other sites, this one is fromucm i
Sweden. \What we show in the middie s a cross.secton 1o0Kkmg domn
ata typical mining horizon fight here. This s a sk tunnel sructure. We
actually have bore holes going down to 1.2 kilometr -

s or 1200 metres
SCopih. I act, | think they went cown o 1.5 Kiomelres of depin Trs

o mter oy 1 ar ogking ot e grounGaer SHog
isotopes and their so-called radioactive isotopes in the water, which are
naturally occurring. We use those to try to defermine the source of the
water because if we have water coming up from below it wil certainly
add one chemistry. If we have water coming down from above, we will
have a different chemistry. Those wil determine how we can develop
the options of whether we can leave the arsenic or the contaminants in

the mine, for example, at the Upper levels or put them deeper down and

whether these are viable options because it will determine whether we
have water coming from below which will have strongly reducing
conditions versus the oxidizing conditions from above.

You can seé right hers in terms of using isotopes, this is a titlum uri
ight hers, which is the one that is infraduced by the bomb testing
Several years ago. You can see the shallow waters we /¢ fooking at,
youwill see there were some very high trifium values indicating that we
were dealing with shallow waters with water coming it from 2bove. \w:w
the desper levels, we found that nearly all the samples had very o
wifium units. So, we can use those to charactenze and determine the
<ouree of the water at the different points in the Mne itself, !Fe pes
Tovels and the lower levels. It is a very preliminary or‘svr;\\yi o T
looking at it. There are a number of isoopes tolock atwhich e 1%

018 numbers right here, for example, the opfion valueks:l L

ofter things that John Gibson and Glen Percy will ool

week or 50

first
Next slide, please. When you start to look gﬁ how a m\r\ei :‘k‘:‘oﬂ:ﬁg‘?mr =
thing you have to know, and something which the l\{lrl‘r;:_l
exactly what will be the volume of the open spaoe{‘ e il
the drifts, the volume of the stopes, fu( examp!e,l emine” | case
the volume of the porous space required to fill (herS Lo. 5
it is open pit mine that we are l:oklrr\fg at nlgm here.
function of the depth from groun surface. AP
in the Giant Mine to about 2,000 feet of dep'thiha e i avel right
volume of space at the different levels. There is




etres of
about 750,000 cubic m £
here showing approximately about 7 T ko

robab
/o1 come up hrou o p en pits.
I o cxamel.an you iy g o ne open pie at
e 0% ooking ot the volume of space that has (o
you are looking at the v

once the Mine closes.

 with water. i

ard is looking at
depth. We

A ow, Richi
\gain, the first step, which is being done right now, Rict
ry of the

3123t avelop (o vome space vrsus e 1
Fi 1o Know i 1 rdr 16 ook o wht wi 5@ he chemist
water s it fils. ]
ain

T i wnat e are qoing to e oaking for over th long erm. Agany

e are assuming qute corecty that anos we shut down tho pUMES 152 i
pmine wil flood. Alll want to show you ight here s that there s oing (0

& number of components. The groundwater il be one companent

g what comes ito themine as the min fls. This wil change with time

because as the mine floods, the pressure of the water in the mine \_‘t:e i
certainly increase and this will reduce the gradients coming into the m
itself and reduce the amount of groundwater flowing into the i
There was some direct rainfall on the open pit area, for example, right )
here. We saw rainfall running off the catchment area into the mine.
There will be a fair bit of snow melt, depending on what we have in
terms of precipitation. There will be runoff from snow melting in the
catehment area and running into the mine itself,

S0, you can see from this site in Eastern Canada, the snow melt part |
was the largest single contribution to the filing of the mine. The
groundwater became less important with time as we began to fill the
mine. This flattens out right here and means that we have very little
water coming i from groundwater flow. The ofher components, in terms
of the direct rainfall, will continue.

Let me show you a few examples. This shows, for example, looking at 1
{he very frstyear once the pumps are shut of, over fne ot 15 months,
hen the cUrve lttens out it means there is no contrisution during that -

of water coming into the mine Tig

. (ght now, what we call ground water, and

i l::nsaelgl;/r:f:t‘ar:g::on}p:nems ot these other parts gt here. Oy job F
out becay i i

e i the e use they determine the final chemlstry of

Yellowknifs, N1
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Look at the finl cne right hre. T
pit right here. Again, yc S
m

year Diture of an ope
e /0u can see this is the snow meft per e

n i iy o
W Mt i the Juy UGS beriod. Yo e

See the grouncater hers 5 & mush fower Asant
outbut wil e & small camponent n the long term e

Next one, please. This shows exact
xactly what we would be loaking at in the
fong term because again these are the e

<now-met period. T yaar
cycle, snow melt fight here, You can ses that the Groundwatar & e
a small component right here overall. Then we have the ether farts
coming in and flushing the system through. It will take 3 long time 1o
flush the open pit or the mine itsef, but we can look at the chemist
right here which is the Snow melt. We can look at the runoft and picture
them in the long term, exactly what it will look like and what wil be
flowing out of the mine in the fong term.
Next slide. The other two things we are going 1o look at..\ will go
through these fairly quickly because we are just trying to show you the
framework in which we are working. The big thing in most of these hard-
rock mines is looking at the major and minor features. These are the
large-scale fault systems, itis called the major ones; and the small-scale
fracturing or the fracture system in the reguiarly fractured rocks. We

need to know exactly how much water will move through it and equally
' important, how fast it will move because we are looking at the impacts
downstream in the receptors. All of these things have to be pulled
together using a three-dimensional groundwater flow model or 2
groundwater flow and transport model. We need to determing the ful
System configuration, the amount of time it will take to fl the mine and
the minewater chentistry at the end of the day and when it finaly
stabiizes in the ong term, what will be the rate of seepage out of the
mine through the fractured rock systern through and the overflow from
the. mine workings. Again, we are looking at where the seepage
logations and then we can look at the receptors in those areas
\What we are talking about right here is the major fracture zon:\se :\Tr\\i
s an example again of a mine in Sweden. This shoxlsu e e
workings. These would be the large-scale features govngfl m{egr \,mo e
will be the main conduits carrying the l‘argest amOfmt of wat e
mine workings, but in between those, in these white are;: by
reqularly fractured rock, and we characterize that by e
dotailed fracture mapping, the geometry, the spaclmgfahow Sk
how they contribute the flow. This is just an example :‘ o
look at the continuity of these large-scale Ve?Iures.t [e(h‘s o in the
kilometres, some very long fault traces which control
system both on a regional basis and on a local basis.

s ort. We

Next slide. The final point | want to m:mke el ::;Tfa:\:wr"’"“ L
ies of bore hole measureme!

had to do a series of audible)... testi to geta

January 2829
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& being driled down Vet
Onis cne, am showing aypical bore hols beng deled SELT, g

) Jou e i w fast 2
e “exactly o i
alob stal= re5 up o 1000 metres - and exactly oy (52
o i VA o hoee role ngt s
e have irancata s S e i o i
here, i ymcaly apout 0 myerametcee,  faiy e 2pe

move once 3
Gan ook a the ime for the contaminants can move i
B sl ) less than a
ke 1000 secor gt e, The water ioltd only move 62 ran 3 >
melre in 1,000 seconds whereas inths arger fractre, i

tied to
fo 40 metres in the same period of time. So, the flow B
the square of the aperture. So, we have to know e
testing exactly what we are dealing with. So, the G
been making is working with the Mine we have el o
Program of bore hole testing to characterize the flow rat B
good handle on the velocity. We cannot do a risk P 3
actually know the flow and the transport characteristics of

xt
So, this is what we are trying to do and where we are going in the ne; ¥
number of weeks and months. Thanks very much

MR WRAY. Thank you, Sir. Mr. Livingstone, just for my own time management v
Purpases, how much fonger?
MR. LIVINGSTONE:

David Livingstone. | think 20 minutes or so for John Brodie’s

Presentation and then it is your call,
MR. WRAY- think we will take @ short break right now. Thank you,
~SHORT RECESS

MR WRAY: If you could take your seats, please, Ladies and Gentlemen. We will

feconvene the meeting now and we will continue with the DIAND 1

intervention. We have Mr. John Brodie, to make the final presentation

on behalf of DIAND. Mr. Brogie. ‘

MR. BRODJE; Good afternoon, . Chairman. My name is John Brodie. | am pleased

lo have this opportunity to presen summary of my work regarding

reclamation of Royal O; I have prepared a reclamation '
© objective of my work was to

2k's Giant Mine.

sessment of Giant Mine, Thy
Prepare a fi

Yellowknite, N7
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These steps were conducted for each mine n

presentsd in detaiin my report. 1 s possiol st fkher work by o
Company may show that addifional measures are reauired or that the
extent, effectiveness or cost of the suggested measures need to be
modified or the Company may find less costly methods to achieve an
acceptable reclamation condition

The cost estimate was developed using the reclaim model for esfimating
the cost of mine reclamation. This model serves as a check list to
ensure that all necessary reclamation activities are addressed, It is
based, in part, on industry experience on the cost of reclamation work [
in other mines in the Yukon and Northwest Teritories.

mine components. There are minor reclamation cancerns for the pits,
underground workings, dumps and quarries. The main reclamation
measures here are the capping or ceiing of the 24 openings to the
underground mine and controlling the flushing of arsenic-bearing water
from the underground mine into the pits as the mine floods. Berms of
waste cloth should be constructed around the section of the pits on
Highway 4 to restrict inadvertent access to the pits. The estimated
reclamation liability for these mine components totals to §584,000.

' Following is & summary of the reclamation activities and the cost for the

Reclamation concerns for the taiings are control of dust erosion by vind
and arsenic release in runoff and seepage. Reclamation tests on the
{ailings indicate the covering to induce or maintain permafrost wi not be
effective or economically achievement in meeting these concerns
Biased on pbservations of some grasses naturally being estabiished in
the North tailings pond, it is believed that revegetation may be & viable
e hod 1o comrol st erasion. Revegetation of the tailings wil be
Giffiult due {o toxicity and absence of nutrients. Consequenty, 2 high
cost for revegetation has been assumed.

d until some of the soluble arsenic I

In order to protec
uld be removed oF

Seeding may need to be delaye
flushed out of the surface layer of the tailings. |
vegetation, all roads leading onto the tailing area sho
blocked

Short-term meastres for contral of wind erosion untl ml::f:‘:
established may be necessary. These measures could int

Yellowknife, NT
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st
The co
earlier. s
1 aditves as wes discussed by Royal Oak earler, TR0 L0
o chemical additives a

edin
casiies s o botn nluced n
Stat setmateFretresaive resmatian g rovegetat
Samoing 1 nacivs South and Correl Ponds o
(o verty iis approach

and
ion testing an
oo conducted

ms slopes by
0 improve stability of the tailings dar Royal
e measures o improve

% foundation
of the fects ion
ams, nciidng an evaluaion of found
ihowing: Seapagh ponks o cotechamt soumetm e
recamaton ooe

L T L
for all the tailings areas, excluding water treatment whict
separately, is $524,000.

osition
The reclamation cost for the tailings could be higher if Aa\hf;g:‘:ESEVSIOD
during the final years of operation is not conducted e
farge beaches in front of each dam, as recommended by
geotechnical consultant,

Water management activiies at closure will include consnu:::sr :;
spilways and plugging decant towers i the tailings areas anddm ke
to prevent the erosion Or release of the water treatment sl ige: i
estimated reclamation fiabily for water management is $365,000.

guitdings and equipment.  Demolifion sosty s estimated to be

$1,040,000. An aucit is recommended to verify the cost for asbestos
removal,

In conjunction with the demofition works, it will be necessary to remove
ordispose and manage the hazardoys materials and contaminated soils
e It assumed that arsenic-contamingtoq soil will be relocated to
the tailings areas hydr soil will be
big ated on site. The esfimateq reclamation liabilty for hazardous
ofaterials and contaminated sofs s a3y 000. An audit of the quantity
of hazardous materialg js recommended to verify this figure, Progressive

the relocation of much of th i |
hydr

d soil.

Additional costs for reclamation, including contract
demobmzatmn‘ Pproject anagement,  engin

Or mobilization ang
g .
allowance of 20 Pper cent and re

ing, contingency
clamation research, are estimated to

January 26729, 1504




NORTHWES
ROYAL 0AK

T TERRITORIES PUBLIC HEARING ON AN

MINES INC:

ApPUCATION By
GIANT MINE; FOR WATER U o 5

DISPOSAL IN A MINING AND MILLING UNDERTAKING piten LS,

TR e nuvz ooss

— Fagery
total t0 $2,962,000,
Water .. (inaudible)... and treatment i

s expected fo be o
closure. Inspections and monitoring of %

$300,000 annual cost for treatment and monitoring over 20
years
$4,789,000, L

My estimated total cost for reclamation of the Mine, excluding the
arsenic trioxide storage, is approximately $9,000,000. This amount for
the Giant Mine s not large, considering the size and age of the Mine.
In fact, this is just slightly more than $1 per ounce of gold produced over
the life of the Mine.

There are two activities which could reduce the reclamation liability

These are the preparation of a detailed A&R plan and conducting
progressive reclamation. A detailed AR plan, based on site-specific
studies, would assist on identifying the lowest cost reclamation
measures and what additional testing or research is necessary to
optimize those measures,

Progressive reclamation is a reclamation conducted during the mine uﬁa
on those areas where no further mining activity is planned. The ber;'e it
of this practice is to reduce the outstanding liabilty at closure and allow
verification of the intended reclamation measures.

Royal Oak should be encouraged to prepare a detafled abandu::;\e::
reclamation plan and conduct progressive feciamation on 8as
the South and central tailings ponds and contaminated sol

In my assessment of reclamation liability, | also mnduc:dl ; l::rl:l
evaluation of the arsenic trioxide vaults. Determination o o e
solution for the arsenic trioxide will involve assessment of i\co‘e e e
detailed engineering design, risk assessment, cost and}:oms Lot
owners and the general public. Addressing all these l'ﬁsbs S
the scope of my work, Clearly a risk assessment Wi

identify an acceptable solution.

i i vaults is.
Considering that my assessment of the !::T:bmo::g;‘
relatively superficial and that more detailed \:3 e aars car
others and was presented earlier today af e
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i
MR. WRAY: Yes, go ahead, Mr. Brodie. o
ide, my app!
s was to evaluate the technical or engineering aspects of each SPITL,
The objective was to identify the least costly of the te e ufficient
environmental protection were not considered fur e e o
estimation. Some of the cost estimate work was taken
Dillon Consulting conducted late Iast year.

and
I looked at 12 options and | will go through them relatively quickly
very briefly.

was
Option 1 was do nothing and was clearly unacceptable as it
expected to result in excessive release of arsenic.

Option 2 was construction of additional bu\khead;. construction of gI‘D:;
curtains and construction of iceplugs to immobilize the arsenic trioxi
were considered unlikely to be effective.

Thermosyphons to induce permafrost in the rock above and around the
vaults was considered technically possible and represented a passable
long-term solution.

Perpetual mine dewatering was unlikely to be an effective control and.
would be a perpetuity responsibilty.

Hydrauiic isolation, by preventing groundwater flow into or out of the
chambers, is a proven concept that has been used at other sites such
as the Rabbit Lake tailings disposal in Saskatchewan. It could be.
achieved, but it might be very difficult to demonstrate its effectiveness,

Cptions nine, ten and eleven, all involve removal for ither ondand
storage or on-fand upgrading or conversion In storage. These options
are all very costly but technically viable.

Finally, the provision of | long-term water treatment of contaminated water
coming out of the mine is conceptually viable, but this is really just a
delayed program of removal and treatment or containment on o

Of the options that | reviewed, the least costly option was to enhance the

development of frozen conditions with the installation of a
network in and around the vaults. This option was estimated to cost §7

Yellowknife, NT
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MR, WRAY:

MR. LIVINGSTONE:

MR. WRAY:

MR LIVINGSTONE:

MR. WRAY:

MR. LIVINGSTONE:

MR. BREADMORE:

MR. WRA'

Yellowknife. NT

WATER LICENGE N1L2 0043

million.

A more dstailed assessment m

ment may find that on of the optons,

ranked as viable or a8 ot iabie, may he ecius ang 1 ey e L
that the less costly option is not technically viable. Fur\)’\ermuY e

least costly option.

Thank you, Mr. Brodie. | take it, Mr. Livingstone, that, that concludes
your presentation. Am | correct?

It does.

Thank you. | will now open to questions and we will start with Board
Members, the Applicant and then members of the audience. First of all
do any Board Members have questions? | have a few. The first one
deals with the compliance issues. | think what isn't well understood is
that the Board is not responsible for enforcement of ts licenses,
Enforcement officers do not wark for the Board and do not take direction
from the Board. They work for DIAND and | assume, correat me, that
ultimately in the case where a prosecution is brought forward, that, that
is a discussion that takes place between DIAND and the Department of
Justice. Ultimately, Justice would decide if a prosecution would go
ahead. Am | correct?

| will take a shot at it and tur it over to Ron if there is anything more to
add, but | suspect that in the end it is the Justice advice that carfies
considerable weight, but tis the Department that determines whether
to go ahead or not,

Thank you. In the compliance section of your intervention, You 8¢V
“Tre Licensee is encouraged to adopt a more proactive approach (o &
operations fo prevent reoccurrences of some of the pmbli;vsa
experienced over this licence term.” Could you pethaps 948 B8 4
couple of examples of what you are thinking of when you M
statement?

| will turn that over to Ron.

Some of the approaches the Licensee could take would bT siequvr:‘i L
some routine inspections of some areas such as tailings ""9 oacive
done dally already, but that would be one example O«n: sine e
approach, This could also be applied to other areas O (8 00y fof
et tying i other areas of inspection during thelr daiy o

the Mine site.

with the Mine management”

Have you discussed any of these issues




R BREADMORI ‘es, I have, in the fall of 1887.
MR BREADMORE: e e, in the fall
MR, WRA What type of response did you get?

WRAY. 7 ‘esponse did you g

MR. BREADMORE:

blems with
anything more than visual inspections to anticipate any prof

i ke fuel !
iike
h regard to things |
ve you made any recommendations wi e e
i il oot oo o o e o o 1
tions, they
MR BREADMORE;  Just speaking again from the follow p from the 1997 inspect

to deal
had been directed to develop a land farm site on the mining site.
with the contaminated soil issue.

MR. WRAY: Thank you. Mr. Livingstone. On page 20 of your m(ervz:;ﬂ‘:" T:*t;
regard to costs of the security deposit and clean up, you e
assumed that financial assistance for a mine site is dlvided betwee! e
Water Board for water refated aspects and the Department Lan
Administrators through land leases for the land portion. In this instance,
the territorial Department of Municipal and Community Affairs has
responsibility as the Lands Administrator. It has not required any
financial assurance from the Company." | note that in the next

begged the waterrelated cost at $7 millon, that $2 millon diffwence o
what you peg as the land-related cost

MR LVINGSTONE: | Toat1s commey st Would be those aspects of the property that don't

influence or don't have an effect on water quality. " For example,

buildings that could be demolished,

MR, WRAY: hank you. | will ask the territoril government representatives, when

: the same question. | wonder if you ever g any

discussions wiih the Government of fhe Northwest Territories with
seira to security deposits that they may or mMay not hold? There are,
3 | understandif, atieast three mings, Treminco, Con and Yellowknife,
iufich St on Commissioner's land, whish soe different from other mines
" the teritories which are on fedieral Gy, land.

MR. LIVINGSTONE. Yes, we have had some

discussions with MACA.  For the Giant
Property, at least, they dont ha

| think it is jm rtant
distinguish between secury deposit and the ultimate liability, :O.WE
Yellowknife, N
Jlm'y%ﬂﬂ
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upa

AR B e L R S SR A e eion e
\ G AN LU RS TARIG: A At
» deposit enables the goverment t
ent 10 auickty access funds to lea
3 praperty. i neset bs. but the lsasehakier remans rare. ="
MR WRAY

MR. LIVINGSTONE:
MR WRAY:
MR. LIVINGSTONE:

MR. WRAY:

MR, WRAY.:

i
1
i
| MR, LIVINGS TONE
!
|

MR. LIVINGSTONE:

MR. WRAY:

MR. CONNELL.:

Yellowknife, NT

Did you tell the Government of the Northwest Territaries that?
| think they understand that,

Have they accepted it?

Perhaps you could ask.

1 will. | assume that the dollar figures you hiave given us are in 1997-98
dollars?

That is comrect.

Thank you. One question | have and it isnt so much the way to a detail
but it has been reported to us by several pecple, including some of your
employees, that you have noticed a change in attitude by the Mine in
terms of dealing with this issue. In the last few meetings over the last
few months, the Mine has demonstrated an increased level of
cooperation and seems to now want to do the right thing. Would that be
a corect statement to make? s that opinion of some of your
departmental employees shared by yourself?

| can only relate to my own personal experience with the operator. It
dates back not very far. | haven't worked with Giant Mine much before

the last few months, but my involvement since September or October on

the arsenic dust issue has demonstrated to me at least that the folks that
W are dealing with are commitied to solving the problem. | can't speak
for Royal Oak employees beyond the folks that | have talked to, but |
have certainly been impressed with the ones | have dealt with directl.
They do seem to want to do the right thing.

Thank you, Mr. Livingstone. | will ask the Applicant if they have 8%
questions of DIAND on thei intervention. ‘There is @ marked difference
Befween the fact, for example, that you have requested your security
deposit stay at $400,000 and the Departmentis asking for $7 milion. |
wonder if you have any comment on that.

Yos, Mr. Ghaitman, one question {o start off with. In the sUBmISEC.
DIAND has e  that the Board require Royal Oak tofle vilhin
one year of the licence renewal, a definive management plan e
dealing with the removal or stabilization of the arsenic e stored
Underground, Royal Oak has indicated that it s our belief el 84 8
Going to take two years,In ight of what we have heard ths & fernoon,

i ill in front of us
we all have a better understanding of the work t::‘::& e pllting of

in the hydrogeology stucly, the development of @
that process and then going into the actual design of a plant
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roposal’
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Livingstone
Thank you, Mr. Connell. Mr.
MR, WRAY:

MR LIVINGSTONE:

Kly, to
veally do have to get on with this exercise and get on w»m;;e ule y‘/e i
he best of our abilty. { thini it s a major task, but it is doal

. M.
MR WRAY: Shank you, Mr. Livingstone. I quess that was pretty defitive,
Connel.
9
ity bond, the value of S
ONNELL. Yes, Mr. Chairman. On the point of the securit
i Aoon 8 ot a sLprise and it should't be & strpyse o anyone, The fast

Abandonment and Restoration Plan that Giant filed, or Royal Oak filed,
gatually quoted a figure of something fike 35,6 milion as our estimate
Dackin 1984. So, the numbers that come back are tying in with our own
estimates of where reclamation stange Obviously, the whole issue of
Security bonding is just a mafter of resources, loading that extra cost
upon Us at this point in time will have & significant impact of the viabilty
of the Mine to actually fing that money and put it forward. Up to now
Gor ponding is in the form of surety bonds.” As this number climbs, |
don' believe surety bongs v become the viable way to put that money
forward. it i going to become reg] cash. We recognize your need 1o
ullimately reach a point whera e have to be bonded for the liabilty, but
e ould 25K in your defierations fg consider the economic impact that,
that has upon e Company as well,

MR WRAY. Thank you, Sir. Are here any questions for praND from the floor? pr,
OReilly. You can eithgy. tse the microphone thera or You can come to
the table, if you wigh,

MR. ORElLLy.

Thank yoy, | just wanted to comment briefly at ne beginning that | am
Impressed with DIAND’s Presentation; the breadth of Work they haye
ne ‘erway. | did reaq through the Submission they made ang generally
: s of it. | have peen to the Water ‘Many tj
Tollowing up on s, | haven't seen g
‘ater Board, nor have I seen ong from Mr. Brodje on reclamation
I'am just Wondering jf DIAND has had a chay

3 a3
- SIS RS B
S ey e om my u/ﬂ""

Vellowknite,
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‘ MR. WRAY:
|

MR. MILBURN:
|
I MR. O'REILLY:

MR. LIVINGSTONE:

MR. WRAY:

MR. OREILLY:

MR. WRAY:

MR. LIVINGSTONE:

MR. WRAY:

MR. O'REILLY:
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Board and, if not, would they agree to do s0?

Thank you. | was going to askcthat

at same question. | donitbeieve 4
Dillon report is at the Board and | know that Mr. Brodi e
it wasn't in the last few days. e

The first feasibility study that Dillon provided to DIAND i
Board, but report o P el
which incorporates a Iot of the feasibily study, has been fled w

ith th
Ben. T Brocis repor has not been fled wih the Board yet.

I it possible that we could get a copy of Mr. Brodie’s report before the
end of the Water Board hearing?

We sent the Brodie report to Royal Oak Mines for them to have a lock
at and we haven't received any comment back. | see no difficulty in
providing the Board with both the Brodie report and the initial Dillon
repart. We can do that

Thank you, Sir

Thanks. | don't see any representative from Justice there and | have a
few questions about security, bt | am not sure f | wil be able to get the
right sort of answers. | will try anyway.

| am concerned with the length of time that it has taken Royal Oak o do
 mumber of the studies that were terms and conditions of the last
icence. Is it possible to, in the future, if there s requirement for further
research or studies, to tap the security bond to ensure that, that work is
done, if necessary?

Mr. Livingstone. In other words, f work s not done that is required by
the Water Licence, does DIAND have the legal right to 2P into the
security deposit to have that work done?

| am ot sure. We could get back to the Board on that. | suspect the

answer is yes, but | don't know for sure.

Okay. We will take it under advisement and perhaps tomorrow you

could give us an idea

Thanks. My preliminary reading of the NWT Waters Act would indio;:e
{hat. that is a possibilty, but it might be best o get an opinion from Mr.
Regel on that.

My other question is with regard to security and if for some mmn:::
WMine were to shul dow and there was 3 EGUremery 1o o
there isn't enough money in the security, does. rown have

to go back after the Company to recover the full reclamation costs ever
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above an e in securty’
Jove and beyond what i set out i
ifthese are d bey

one thatn som
NGSTONE.  The anawer (o hat s yes In fat, we have dore o
I it s the case, | would be very Interested o hear :
MR OREE Y circumstances that may have occurred in the past. =
. Lingstone
Perhaps that is something you could deal with M
e separately. It doesn't pertain to Royal Oak. 1

ons | had.
R. OREILLY: You never know, it may. | think that s the extent of the questi
i

Thank y 1

ink

Thank you, Sir. Are there any further questions from the floor? Tha
O'Brien.

¥ |
e you very much. | am sorry. Mr. O'B:

My name is Chris O'Brien. | don't know if this is on or not, but wselr)“rc 1
Cullen sill here? Dr. Cullen seems to be familiar with badh =
situations in other parts of the world. | was wondering if he co

characterize the situation we find ourselves in here in Yellowknife, Q\ve; ]
that we are now contemplating ensuring that what Giant has produce: >
is properly dealt with. Is he aware of the situation we have in >

MR, OBRIEN:

Yellowknife? We have the dust from tailings; runoff from the land;
deposition over the years, o there is runoff from that; there is what is in
the tailings ponds, possible excursions; arsenic trioxide in the emissions
from the stack, et cetera. Can he just characterize the situation as he
sees it, given that there is still a lot of work that has to be done on the
effects of arsenic. Also, | think has only become well known to the
public n the last few years, that arsenic is a serious carcinogen.

MR. WRAY; Thank you, Mr. O'Brien. Dr. Cullen

DR. CULLEN: The situation around the world, where the worst arsenic exposure have

e can say that the worst arsenic disasters that are |
non-mining related, are in existence are

Regarding the current situation, the levels of arsenic that we hav
dstcn?ed today in Back Bay are below of currently Ecl:eplabl:d:‘::ien
water in the United States and Canada. So, as far as regulators nnrg
ta pmbjern. The big thing | see for the future is to
Nbe drinking water supply of this Community dog
Wwith arsenic or any other supply of water does not

January 2872, 1698
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get contaminated wih arsenic. The

% il The potential s e, The work
going to be done, or the work that has been done in the. g
with good will makes sure that tns doss not happen. Thank yor "

Thank you, Sir. Mr. O'Brien.

Dr. Cullen, we also have an airbor
. me
Yellowknife. Are you familiar with that? el

Yes, | am.
Can you characterize the seriousness of that?

Again, it is the same sort of problem. Arsenic is a

e e e
been a problem with the smelters in the United States and various other
places. | understand the emissions from this mine have been reduced
considerably in the past years. | don't know what the current status of
itis. If it settles onto the land, it can be immobilized by binding up the
soil. | just don't know what the current situation is of that. But, yes, it
can presumably get into the food supply. There is no evidence or very
fitle suggests that in terms of vegetables, et catera, that arsenic in soil
gets taken up to any great extent

Thank you, Sir. Mr. O'Brien.

My other question is about ferric arsenate. We heard earlier that
arcenite is more toxic than arsenate. | can't remember who the expert
o who was talking about that. The question really relates to the
chamical stabilty of feric arsenate. | think one of the possible solutions
o the problem was to somehow chemicaly bind up the arseric and fhe
arsenic trioxide, change it chemically into ferrc arsenate. | am not S8
How it was going to be lef, a tailings pond situation. \What | would ke
to Know s how stable that s over a very long period of time and c2n it
possibly biodegrade, or whatever the term would be, into some form
P hih could become biologically available, especially ffwe have erosion
of these deposits.

| will ask Dr. Cullen to address that.

Actually, | am not sure that the process that is being used does actuall
produce ferric arsenate o whether it is precipitating arsgng(e ausch'ec
to ferric hydroxide gel. Thisis a well known means of purifying water fo
arsenic. So, | would have to defer to that in terms of the Mine becaus!
| don't know whether that is actually happening-

i i i te, studies d
To answer your question directly about ferric arsenale, & .
indicate that ferric arsenate can be immobilized by mlcr:'m'll acti
There is some recent work in the United States. So, there
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mobilize it given

that will work on most arsenic-containing materials and
the chance

Thank you. Sir. Mr. O'Brien

Thanks. That is good to knaw.

7
tervention
for DIAND on their inf

Thank you. Any further questions f

f issues when
B e B e T o
::ve undertaken with Mr. Clark, Dr, Cullen or Mr. Brodie
with Royal Oak,

t-shared
The Dilon work was funded by DIAND. The vyarkshopt encs e
amang a number of different agencies: Environmen A
Yellowknifs, Royal Ozk Mines. They all contribute e
DIAND. The Brodie work has also been funded solely by

When | went through the DIAND report, | didn't see any menﬂt;\ ;;:":‘
second portion of Mr. Brodie's presentation where he began 12 0ot 80
some very preliminary estimates of reclamation or clean-up. wf e
underground arsenic trioxide. | am wondering why that wasn't i

in DIAND's written submission,

As John mentioned, his findings are preliminary. There are a range of
peiions available and itis premature to start costing out any ane of them,

e want to ook at all the opions, do a thorough risk assessment of
ach one, before anyone setfles on any one preferrod option.

| think Mr. Brodie made it clear that the first part of his presentation was
attached to DIAND and e did, in fact, seek the Chair's permission...If
you want to editorialze the second part as o preliminary number, which
! am always open to. Thank you,

To further follow on that, would it not be prudent and, in fact, consistent
yith DIAND'S draft mine site reciamayion policy, for the Northwest
eriories o include something in fre security for that work. Right now
there is nothing in DIAND's estmate right now. | understand that they
T2t that can be feapened, ance we e some further data ang
figures. That is fine. But | am wondering if it wouldn't be Prudent and

consistent with their evolying policy to include a figure or some. amount
fo.8egin 1o cover off those cpaty.

What we did wag identify the cost that We feit could be included in g
Water Licenge securiyy deposit in thi .

hete Kevin is Goming from sk me as bei
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_ ruen
Issues dealt with through a Wer Uisence secuty
iher 1 he brosder emvronmental managerent fsue Gam e,

The licence application before us s fr the corti

ontinued operation of the
Mine and ha 5 whl ws reviswed. We focoghizs et ere . g
and [mportant issue refated to the arsenic dust management, out we
aren't at the stage yet where we have a plan in front of us. i
to that is, | am not sure. It would be the Water Board's cz

i in e o

if the Water Board wanted to consider tying a security deposit of sor::
sort to he Arsenic Management Plan

My answer

Thank you for that, Mr. Livingstone. | really appreciate it. 1 wil
however, note that this licence o any new licence can be amended at
any time by the Board. | don't know what regulatory authority is going
to be in charge a few years from now or a year from now, but | hope.
whoever it is would seek to, if an amendment to the Licence was made
foincorporate this plan, make the amendment and the plan itsef subject
to a Public Hearing, That would be something that would be proper. If

we are still around, | think that is something we would think of. We can
amend at any time.

One further question. Is it DIAND'S opinion then, that the arsenic that is
stored underground is part of the current Water Licence and part of the
current potential public iabilty for this mine when it s closed? | wasn't
quite sure where Mr. Livingstone was coming down on that fssue

It certainly s part of the overall liabilty of Royal Oak Mines, but as ong

a5 tho Mine is operating in the form and fashion that it has been

operating In for the last licence period, we feel at the arier

hanagement, s an inferim messure, 1S adequate {0 protect the

et The vauls are well Inspected.  Any arsenic water ("2t
S ere the system fs pumped through the minewater and out into the
Saatment plant and o the taiings pond from the treatment plant and
e Bakor Creek. So, the current aperaions o the Mine with regard to
the areenic dust are, in our view, acceptable. Utimately. we 78 going
{6 have to come {0 agreemert on the final fate of the arsente dust stored
{nderground. That is going to be an important decision point, but it st
the decision point we are at now, in our view:

Thank you. Mr. O'Reilly.

| am not quite sure | agree with the line of reasoning that e presemg:
‘ot s the same reasoning that was used as part of the Wﬁ"‘;\:
where DIAND passed this issue onto the Water Board. | wil Jusk 9
it at that for now. | don't agree with the e of reasening Thanks.

i jill move:
Thank you, Kevin. Additional questions for DIAND? If r\[:lill ‘t?\‘::!“l’ﬂ'-
on to the next presentation, then, which ! am sorry, Mr.




jable
ho need to consult

i
 are av:
o retaine

more thing, The experts that we hav

oo s woll S, Shout e Water Boare el
omoriow as we 3
o, they il ba here S ,

R, LIVINGSTONE

w. Do
Thank you, i | see a hand being raised o
i question for DIAND?

T T, S e e 2 Uy

]

ted,

ink /as the vaults themselves were well inspect
certainly inspected. More to the point, the water managem{e:spuu'j‘de
of Giant Mine vastly reduces the risk of any arsenic dischar QC‘ S
the mine via the vaults because of the draw-down effec -
treatment of any minewater through the water treatment process.

ol o

ank you. The next presentation is Environment Canada. | believe 1
el e I\:ryHarbrch( S making the presentation. Perhaps you
could introduce your colleague, Sir
MR. HARBICHT: Thank you, Mr. Chairman. Steve Harbicht representing Environment
CGanada. On my right s Ann Wison, our Water Pollution Specialist and :
she will address any questions as a specialist regarding water quality q
issues.

Soard Members, Mermbers of Royal Osk Mines Inc,, other regulators, 3
govemment deparments and public.  Environment Canada'y
NERentan 4o (he NUT Viler ‘Bioeid prasents. canbarne. or
Lreommendations with respect to Royal Ok Mines Inc. NWT Water

Licence Renewal Application for the Giant Mine operation submitted to b |
the Board May 19, 1997,

Mr. Chairman, | wil take the fiberty to shorten the
(o oreas that s a repeat of what Giant Mine has g
to the make up of the mine
that and concentrate mor
that acceptable?

Presentation a little bit 1
Iready said with regard
© and processing and so forth, | will skip gyer
e On oUr fecommendations and concerne. 1
MR WRaY. Yes, Sir, go ahead,
MR. HARBICHT Thank i

o il move right into our technical i
recommendations, LS

n
Recommendations

Tailngs Containment Area (T
The first taiings disposal sites g

Technical Comments Ana
he first area deals with the E
Tailings Management pia -:":: m %

Vellowknite, T
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start of mining had no contair t st 8
s o Rt Ak el o < iy ot

i doan t0 Great Slave Laka. This oseurred approxmaisly uril e

15508, AL inat i the Ceriral Band was cansinctea o tecene

the tailings, followed by the adjacent North and o dogie

Soum Pon

e i oot i 5= ot P i hotoh sy o

e hpfacassing projoc that was mplemented, and ne norinuset

o et arahiies 1 el bl oo e

ailings in 7. No restoration work has been conducted o
sites to date. el

Royal Oak's submission indicates that the Northwest pond will continue
{0 be the main active tailings storage area until the winter of 2000, with
reuse of minewater being key to the storage life. Recovery of water from
flotation tailings would Increase the life of the Northwest pond by an
additional one to two years. Subsequently, the reconstruction of Dam
2 in the North Pond could be used for another three years.

The Tailings Management Plan is conceptual in nature and doesrit
provide for the contingency of more storage capability being required.
B e 5 nead to develop a detailed Tallings Management Plan which
would include the following: ~estimated remaining tailings storage ‘

capacity; estimated volumes of tailings ot contaminated soil input;
e ation of options such as backfiling talings within the e, required
wwater recycling targets; estimated volume of effiuent that would be
troated and released; and, the final configuration of each site when
abandoned.

Environment Canada recommends that Royal Oak Mines Inc. provide a
Tailings Management Plan that would define the present status of its
tailings area, describe how it intends to operate these sites until :v_osure
e lude an addiional Surveilance Network Program station o
Sronitor volumes of tailings being placed in the containment areas.

Dams And Dykes
Permafrost B & been Indicated as being a componert of some of the
perimeter dams, specific dams were ot identified, which were
P enetructed on frozen layers of sand and gravel where bedrock WS l:o.o
deep. The permafrost study initiated in 1994 indicates that there is fikely
1o permafrost left in the area. If these dams were orginaly deSiOTE0
with permatrost as an integral part of the :esvgn, v«a lnse:(az;ssary
ol surveys adequately validate this CORERTCL
f the permarost T disappeared, it could resut in either hunda[l:ars\
failure or subsurface drainage from the Upsiream sids. Those 655
e ich have downstream toe seepage may b the result of permf
degradation within the foundation.

i ntify
Environment Canada recommends {hat Royal Oak Mines lns:.rl‘d‘:‘mr

the areas of the TCA, which is Tailngs Containment Area, P!

- yellowknife, NT
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et immeate o downstream, establsh &
st procram o creckfor 03 f efent ot i TOA. |
s 1 Siminate and prevent seepage and loss of &
Eftuont Treatment Systom Analytical Rosults

st zeet i eance i relscenlbr B LR IS 8
and polishing ponds. During discharge from the polis! el
Creek, the Water Licence requires that a 24-hour com{pu Sl i
taken from the outfall four times weekly and analyzed for ps o o tifes
concern. An incident, which has been alluded to a coupl Al
already, occurred during October of 1996 in which CUPPda . The
exceeded the licence limits during decant for a period of five days.

s ;
capabilty exists to detect such excursions from licence limits in a timely 1
and reviewed the same day, and if there are any problems, dlschargez -
from the polishing pond could be stopped and corrective measure: A

hown to be

fashion. The analytical results for samples should be made a available:
applied to bring the effiuent quality into compliance.

Environment Canada recommends that monitoring of the licence
parameters for effluent quality be timely and eliminate lag times during
which effluent is discharged to the environment at levels above those
specified by the Licence.

Ammonia 1
e Water Licence has gone through two amendments which provided

for increases to the ammona levels within the sffiuant, raising limits to

the present level of 19.5 p.m. Ammonia levels have consistently ‘
decrsased over the period 1993 to 1996, from an anual average in

1993 0f 15,3 mg/L to 12.2 mg/L in 1996, Improvements blasting agent

;‘van?hng and use have largely been responsible for the drop in ammonia ‘
levels.

However, with the amount of effluent released during the decant Pperiod, 1
3mmonia i being released to the environment in substantial amounts, A
This raises. concems on two levels, Firstly,

nment is not
 the i
environment are reduced; 9 he impacts to the lake

Environment Canada recommends that ammonia limits be
reducy
PM to provide better protection to the aquatic envvmnm::t‘e ‘3

Yellowkrife, NT
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_Pages7 -
» o b oot e e s :
first two years of the renewal. As an example, renewal at 15 pprm ang
then dropping to 10 ppm by year 2000. 2

Bioassay Testing

Past Water Licenses issued to Royal Oak Mines Inc. have contro
st iy Wit 86t s for Gatain Rarametere. s o s
means of regulating tailings effluent for certain contaminants, but dess
not assure compliance with section 36(3) of the Fisheries Act. Bioassa,
testing has been adopted by other jurisdictions, as an example, Ontaris
Ministry of Environment and Energy, as a means to improve water
quality. Given that aquatic ecosystems in the Norih are among the most
vulinerable to contaminants, bioassay testing should be required for
effluent being released to the environment

Environment Canada recommends that Royal Oak Mines Inc. be
required, as a licence condition, to carry out bioassay testing of effluent
on a monthly basis during periods of discharge.

Water Recyclin
Royal Ozk Mines Inc. has indicated that plant modifications are being
considered in order to recycle minewater within the mil. These
considerations were mentioned previously during the last licence

. amendment, however the graphic presentation in Royal Oaks
submission indicates only a small reduction in freshwater use since
1993. Also proposed is the recovery of water from the mill flotation
tailings. Both measures would decrease the volume of effluent requiring
treatment and release to the environment. Environment Canada
encourages Royal Oak Mines Inc. to incorporate recyciing into its
process stream. Given the experience gained with its Colomac project,
it should be feasible to implement this action within the next year.

Environment Canada recommends that Royal Oak Mines Inc. provide 2
water recycling management plan to the Board which would have an
initial 30 per cent reduction in freshwater usage following the Issuance
e ihe Watar Licence and a further 20 per cent reduction in the second
year.

Spills

V\;th the rebuiding of the tailings pipeline, unauthorized discharges have
been reduced substantially in numbers and volume, but are continuirg
to occur. Environment Canada encourages Royal Oak Mines |ngr. hto
seek continued improvements in preventing and minimizing spills. is
should include improvements in the implement of the sl oonnngem{!‘fl
plan, as DIAND Inspectors have noted some problems with spil

response and clean-up.

. seeks
Environment Canada recommends that Royal O_aIg Mlu: IIR: ::d &
continued improvements in preventing and minimizing SP:

e Yellowknife, NT




: n program and channel
Creek The revegetation progi on a continual basis; ongoing

implemented shoul valuated
implemented should be et his area of the Mine site remains

maintenance is required to ensure that {
stable

| Oak Mines Inc. continue
ure that sediment transfer
s surrounding

Environment Canada recommends that Royal
maintenance of Trapper Creek channel to ensi
is limited by maintaining the stability of the creek and it
slopes.

Acid Rock Drainage L
The work conducted by Royal Oak Mines Inc. to evaluate acid rock

drainage, ARD, indicates a low ARD potential for the orefwaste rock

tested. This testing should be continued periodiically to evaluate the ore

presently being mined, and if satellite properties or custom milling are.

planned for the future an adequate testing program should be

implemented for each type of ore. 1

Environment Canada recommends that Royal Oak Mines Inc. provide to
the Board for approval, within one year of issuance of the Licence, a
plan that willidentify the monitoring program that will be implemented for
evaluation of ARD associated with future ore and waste rock that will be
mined/milled at Giant Mine.

EARING ON AN APPLI K
At MAelEe zoos
Gl il eon el e Gk Wies e rpAmaney
v o ack eance tenm has been afecve nreducing e10sion_ 710 1
e et opon vt 582205,
Ll e e e
i s eacted e es stabilization that Was 1

Surface Contamination
S:bs;amvsv surface contamination has accumulated over the fifty-year
peried of mine operations, with arsenic being the main concern

. although hycrocarbon  contamination also  requires

oceurring sources; however, gi
arsenic values in the surface sar
mple but not at de
ffom a recent actviy ather than a nafural squres |

tEaT::;r:rT:’" C_lanada 2grees with the approach
rioritizing the sites th;
R ool at have elevated i
Foyout m::;; Proposss to promse, R contaminant levels.
implementaton of he g 201 or Nwemlamn 165 e
befors thatcate Forspeg it " Some of L e ey
©r #ch site to be remegiqr-C. StES shou
ediated, the Boarg i

Should be

Royal Oak Mines inc. is

Vellowknife, NT
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Pagess

provided with the proposed plans which would autline the following:
lowing: a

disposal o be used; and, the final condition of the area foflowing e

up. - :

For the rest of the rest of the contaminated

areas, it s recomm:
e e
isk assessment should be conducted to help in the determination of th
appropriate abandonment process. X

Environment Canada recommends that Royal Oak Mines Inc.
\indertakes the progressive clean-up and reclamation of those sites
identified as priority Sites, and a risk assessment to evaluate actions
required prior to abandonment of the rest of the Mine lease identified as
containing contamination

Subsurface ASR

Royal Oak Mines Inc. is stil in the process of determining its closure
plans for the arsenic trioxide that is stored in a series of subsurface
i, Approximately 270,000 tons are presently stored n these vaults
with 15 tons of arseni trioxice being added daiy. Based on the studies
f11d evaluations completed to date, it appears that Royal Oak Mines Inc.
o conoluded that relying on permaffost poses too high a sk for long:
o torage. In addiion, no information was provided for the
groundwater regime wihin the area and there are unknown risks
S soxiatad with the options of maintaining the vaults &ry by PubP 0 or
by isolating them from groundwater pathways. Royal Oak Mines Inc
appears to now be focusing on permanent removal or securing of the
S anic troxide stored underground at the site 2s the method of closure
for the arsenic storage vauls. However, the detailed description is
proposed to be submitted for review by May 1,2000

This issue of the disposal of the arsenc tioxide or oSS of the values
was to have been under active investigation by Royal Oak Mines Inc.

Huring the five-year period of the 1ast Watet Licence; to date lite
orogress has been achieved. As this mine has dentified a mineable
B e of 553,269 ounces of gold which transiates into 5.7 years of
oo mine I, the method of dealing with the arser’s trioxide needs
e datarmined and submitted to the Board a5 SC50 as possile
\iatever ulimate disposal method s approved: i will in all ikelihoos

require several years to complete:

Environment Canada recommends that Royal Oak Mines Inc. sul:;"r:
its plan for the permanent removal of securing of the arsenie STEC
underground to the Board for approval within one year of the

of the Licence.

Tailings Abandonment and Restoration (A8R)
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ductod a series of studies over 18 2550
R S e
e Jer to create a thermal barrier which cot el
il 's in maintaining a per eiirg the
e T e |

inepredited cmstcchange and associated increases I T |
(aparred, viorn et Car gt e L
ELL T i R W
accomplishing this isolation should be determined withir |

The AGR plan must also deal with the sludges that are cumarw\r“jgc\::lg‘: ;
the sedimentation and polishing ponds of the tailings. Fontmer laciles, ]
As wih the tailings mass, these sludges must be permanently §
from the environment. 4
Environment Canada recommends that Royal Oak Mines Inc. comp!et:

its evaluation of means of permanently isolating the tailings mass ant

sedimentation and polishing ponds sludges, from the environment and
develop a plan by August 1998 for approval by the Board. l

Baker Creek

Overthe course of mining operations, the channel of Baker Creck has 1
been altered repeatedly and subjected fo spills and sitation
Abandonment and Restoration Planning should includg a survey of the

creek to iy any contarnated areas and remadial massurcs wnion ]
may be required. Such measures should focus on restoring the creek

2 fsh habiat and stabilization of the final configuration.

Environment Canada recommends that Royal Oak Mines Inc. be ‘
required f

festoration plan for implementation as part of the A&R plan,

o aho creek fram the decant pipe fo Back may - develop a 1
Fvironmental Monitoring Following Closure |
e A& plan should ientiy proposed post chure monitoring for the

Vine site,including ocations, requency spu duration of monitoring,

Envirorment Canada recommends that Royal Oak Mines Inc. pe 1
iequited {0 nclude proposed post sy monioring for the Mine ste 1

ihe rovised AZR pan, with idantifostion ot menitoring ocationg,
frequency and duration d

January 28129, 1954
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Duration of Licence
We are getting close to the end. _Production life of the Mine 1s forecast
to b as short as 5.7 years b it economic gold resenves, o
T onper than 8 years should strcte roaster stack emission requiatons
Do onforeed in 2006, which may be uneconomical for Reyal Oak Mines
Inc. to comply with, making closure probable. The licence term should
reflect the probable life of the Mine, as during that period the effects of
operations are expected to be known and mitigable. The commitment
that Royal Oak Mines Inc. has made regarding the conclusions and
recommendations reached in the surface contamination study, the ARD
Study and the tailings cover study is acceptable and can be assessed

Environment Canada recommends that a five-year licence term is
appropriate given the potential for a significant change in operations
following that time period.

Security Deposit

The existing security deposit of $400,000 s inadequate in light of the
actual costs which would be incurred to restore the Mine site. The level
of financial assurance should be sufficient to meet all fiabilies, inclucing
removal or stabilization of the underground arsenic trioxide.

Environment Canada recommends that the size of the security deposit
required by the Water Board reflects the actual costs of the reclamation
of the Mine site.

That concludes ot intervention, Mr. Chaitman. | would ke to 69
more of an information note to the Board and as well to the
representatives of Royal Oak, This relates to the AQUAMIN process
that was conducted over the last few years dealing with the revame of
the Metal Mining Liquid Effluent Regulations.

The AQUAMIN set up or provided a summary report, of @ final report of

{ts findings which was a complete review of the Metal Mining Liquid
Effluent Reguiations. As it stands now, the direction that s being taken
isthe ions will be: d using tions from the
AQUAMIN report, The target date — and | emphasize target — 18 March
of 1999, So it isn't that far in the future. If the recommendations come
forth that are provided in this summary document, fwill mear thata gold
mine with cyanidation would licely be captured under the MMLER' and
presently, they are not. It may incorporate other parameters that will be
identified as regulated parameters and it may identify contaminants tr_mt
may be a monitored contaminant, An example would be cyanide. | think
{heir recommendation Is that It become: @ regulated parameter.
Ammonia is one that is recommended as & monitored parameter.
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ommended in her
be. Itis in the fut
you are aware tha!
“Thank you, Mr. Cha

| must admit: |
u are

So, there are several things rec
Jnow what the final product will
ke that point available now so
trat ihere may be changes coming.

larbicht. Any questions? | have one

hank you, Mr. H Ly
Ut and | forgot. You S

DIAND a similar_question

facemmending on the ammor

When ook at the Giant presentation, {he;
a. | take it that t1s your position. anc

DIAND to comment after Steve, that the Mine can. i,

eetogy and better managemant practices, bring the levels d°

atleast 10. Is that what you think can happen here?

h their montoring

n we look at the results that we have seen wit
S ward movement,

program, we saw a trend that was indicating a down
and as you indicated, close to the 10 ppm. We felt that 10
million as a level that could be targeted. It is something we
mining company should be able to achieve. Itis a situation that other
mining companies are able to achieve and s one that in the southerm
parls of Canada is a level that is being accepted by other regulatery
bodies.

Thank you. Perhaps | will ask the Applicant, in both the interventions
to date from DIAND and DOE, they are both firm on the 10 parts
ammornia. The suggestion is that, that is quite achievable with good
management practices and | do note that you have been moving
downwards in the ammonia levels since 1993 | ask for your comment
on the level of 10, are there better and more effective management
practices that you can stil put in place? You did mention in your
presentation that you had cleaned it up to a certain degree, but there
were probably things you could sfill do.

Thank you, Mr. Chairman. We have taken the steps we need to take in
z;|rder fo clean up the housecleaning issues which have got us down to
:”:' ‘WZIHS on average. We do not have technology or know any process
i Whatget us with a cost-effective means to 10 immediately. | think
e carm(lsg be_mg shown here both by DIAND and Environment Canada
s AC‘;UX front of us saying get us to 10. | want to follow that up
gl MIN report. As you have heard, ammonia is not a
Ui Rance or proposed to be regulated under the Metal Mine
e e :\ egulations. That came about because of problems the
et stry is having in achieving 10 across this country. | think you
8 very careful when you compare mining operations to look at

mines, which are bulk-method mi i
explosives per ton of rock. They get e
4 Y get more efficient as the b
ing i i .
creases. In open pit mining, you get even higher uu::lnk 3“'““"!90'
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explosive rate per ton of fock. In small tonnage gold mini

Gaiing Wih Pigher rates of SxpIoSE ber ton of 1ook Brava e
consequently putting more ammonium  nitrate o, e
groundwater coming out of the mines. i
The experience in Ontario, is that a number of the gold mir

cxrerne GHTGUIY i AchEving 10 ppm and thers ave & s of asc)
where even the requirement is you monitor for it, where mines are not
achieving the 10 ppm. | see it a5 a realisi target out fhara, bt | et
{ell you foday, and 1 don' think anyone from DIAND o Environment
Canada could tell you today, how we could implement that or what the
cost would be of implementing that. It is something out there in the
future. Thank you,

Thank you, Sir. | will now ask the Applicant if you have questions for
Environment Canada on their intervention

| held most of the things until proper summation time. One point that
should be brought forward now to help clarify things is the information
regarding the foundation conditions of the Northwest tailings pond are
already on file with the Water Board as part of the design documents
that were submitted for approval for that construction. | forget the
specific dates for that, but it does identify what foundations were relied
Upon and where there was reliance placed upon the ground condtions.

We should also not draw the conclusion that because we have seen a
retreat of permafrost in the mining areas where we have definitely
siripped off the tomb covering above the rock and where we have
introduced warm air over a number of years and algae applies to the
tailings impoundment at the Northwest pond where we really have
maintained this layer of insulating property on top of the permatost and
have then added to it by building the dam on top. So, we don't have any
avidence that the permafrost has been lost under those dams. This is
5150 an area that the Geotechnical Engineer, the Inspector that does fis
annual inspection, i constantly aware of, He makes those findings part
of his inspection every year. It isnt something that has just been
neglected, It is definitely something that they consider as part of their
inspections on those dams on an annual basis and report in theif annual
report.

\When we first applied for the right to discharge seepage, it Was o "‘ef
basis that most of the seepage that was being observed at the 106 ¢
o o wasnt the same chemical concentration as was inside "8
e e iy well underneath there. So, obviously t St 4TeC
seapage coming out of the dam that is collecting at the toe Thers s
Some sontributing factor because the levels are higher than (hey ¥ETE
b toe background, but we shovld notinerpret that the totel ¥3CCCC
of whler that Is being collacted inthese eeepage pands 18 COER Lty
the dams themselves. The chemistry of that surface water def

January 28729, 1998
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nizoms ;

coming from v

ere that is o
Ingicatsstha thers i other sources of water where that 1 CO7ES
"A ot of it can be snowmelt that comes down
otside of the clay course. Thank you. -
. Are there.

presentaion? THanik you very much, M. Harbicht. As Usu

/e would be
Summary Report, but if you would like one for your office, we WOl

MIN
Mr. Chairman, | am not sure if you have a copy of the AQUAI j
happy to pass one on. 3

ts
Now that you hav referenced f, we wil require a copy. All documerts
that are referenced in the presentation are documents that we wil

We wifl get one for you. ]

We will adjourn for today and reconvene tomorrow morning at 1000 with _
the presentation by the Government of the Northwest Territories. 1

Good momning, Ladies and Gentlemen. We concluded yesterday's i
session with the Department of the Environment. | said the first up today
would be the GNWT's Department of Resources, Wildife and Economic
Development. However, Yellowknife Health and Social Services asked -

if they could switch with RWED b= :ause Dr. Chouinard has some |
commitments and RWED has agre=- %o allow the switch. So, we will
begin this morning with the Yellowknife Health and Social Services joint
submission. Dr. Chouinard.

Thank you, Mr. Chairman. For the first part of the presentation | will be. "
using the overhead and then | will come back and sit down over here.
1]just have a few words of introduction.

Ihis s a joint submission involving the Yellowknife Health and Social B
Services, Northwest Territories. Medical Association Environmental b
Committee, Department of Health and Social Services and the NWT

Branch of the Canadian Public Health Association. Essentilly, we have ]
&ll met and discussed and everyone wanted to have the name of their L
group mentioned in this presentation.
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improvemants to the mine operation would be necesss
espociall in arass where tners s potential fo signfcant Fmpacts oa e
health of people and the enviranment in the ré sl

fater on in this presentation into
Geance for Ryl Oak Minsa s orarate o e e
Before | go any further, | would like to talk a litle ut
ek ot Smseic Hosidas Same o s i vos sty
boen manfioned by Dr. Cullen yestarday, but | eel that 15 aways nice
to hear things more than once and | must admit t isn't exactly the same
thing. | have extra details and it won't be too long
Toxicity Source
As everyone already knows at this point in time, arsenic is widespread
iin the earth's crust and is a trace contaminant of many metal ares. Itis
a by-product of the smetting industries and is incorporated in various
biocides or pesticides and fungicides, which is what wood preservatives
are. So, the industrial use of arsenic, most of t,is dirested toward the
biocide industry.

Various insecticides in the past also were made using arsenic. 1t isnt
what we see used as much any more, but there are certainly a lot of
countries that are still using it. Arsenic is also found, as one might
imagine, in laboratories and is used in the metal industries and use to be
used in the chemical weapon industry. These are relics from World War
| and World War Il. There are still alot of this stuff hanging around and
it needs to be disposed of.

Arsenic, as Dr. Cullen mentioned yesterday, has 8 very compiey
Chemistry. 1 dont know f you remember the transparency (natwes put
Goun where they were showing complex molecules; ft was 2 4ey long
O ot b talking about those ones, in partcular, but {18 quite
complex. People ry to simplfy things a bit, {0 say there 368 organic
compounds which means that there is carbon associted with the
O walis and organic compound such as arsenic trioxide

Arsenic trioxide is known as one of the most toxic and also the most
carcinogenic in terms of arsenic compounds. The roots of exposure
involved for humans, can be through inhalation of dust, smoke o 'um\esé
or through the ingestion of food and water that s already ccmamm?:‘e
by either the metal indusries, use of biocides and, in many parts of the
world, from natural sources. There is also some traditional Asia
medicines that contain arsenic trioxide in minute amounts, but :;1::;
amounts can vary. One of the reasons we know how mych nllnn %
trioxide is necessary to cause someone fo die is from the |n§:: pael
some of those arsenic tablets, where the person actually pl::“‘ b i
and it had been figured out how much had been taken. ‘35\' - h
would be a difficult study to push from an ethical point
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determine the lethal dose of arsenic in humans.

For most peopl, the main source of arsens s from food and wafer.
The average exposure, just to give a number, to arsenic that we get i
a day is 47 micrograms per day. We have to mention that arsenic
occurs and is present in grains, grapes, meats - | am talking about meat
from animals from farms, not animals that are freely roaming and eating
normal stuff —and also seafood. Seafood is definitely a big contributor.
The levels that we can find in seafood, again just to give a number, the
average is between 5 and 150 ppm. The background level in food in
general, excluding those groups that | just mentioned, is below 150 parts
per billion. Most of those levels that we found in seafood are related to
organic arsenic. Actually, it is arsenic butane, which is an organic
compound and is considered to have relatively low toxicity and is more
easily and readily excreted than other arsenic compounds.

Disposition
Depending on the compound of the arsenic that we are talking about,
absorption Is generally very good and it certainly is very good for arsenic
trioxide. It is well absorbed from lungs and the gastrointestinal tract.
Arsenictrioxide is one of the most soluble of the arsenic compounds and
is certainly readily absorbed through the organs that | just mentioned.
Italso accumulates and | will come back to that. There is evidence that
it accumulates in the brain, the heart, kidneys, skin and other organs.

Organic compounds, in terms of what happens after itis being absorbed,
itis considered that generally speaking that organic compounds are.
more easy to excrete, but it really depends on which kind of organic
compounds we are talking about because there is quite a variety. | will
not pralong this part of the talk.

Inorganic compounds are definitely not as easily excreted as other
organic compounds.  If we compare, for instance, what we find in
seafood. Inorganic arsenic, such as arsenic trioxide, itis believed that
it has to be transformed, to some extent, in order to be excreted more.
readily. The fact of the matter is we know there is accumulation and
excretion is never complete, Aceumuiation is present to a small degrea

exposure.

Toxici
To talk specifically about toxicity, as | mentioned earlier i
compounds are considered fo be more taxic. One ofthe reasans s g

Yellowknife, NT
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problem with excretion. Arsenic trioxide is certainly in that group. The
kind of effects that we know once arsenic is in a human stil hold a lot of
unknowns. There is alot to be leamed about arsenic sti, but there are
a few things that we know fairly well and think we understand fairty well
It has been known for many years to be a metabolic poison. What |
meant by that is e Use oxygen. Arsenic interferes with the ability of
cells to use oxygen as a production of energy. It also has an impact on
inthe

a
ong run, will lead to cells multiplying in an abnormal way. This is

Yesterday, when Dr. Cullen was talking about lethal doses in mice, we
had something like 35 milligrams per kilo. We know the sensitivity in
humans is much higher than in mice. The dose of 70 to 180 milligrams
of arsenic trioxide will generally cause someone to die within 24 hours,
For dose size comparison, a baby aspirin is 80 milligrams of aspirin. A
normal Tylenol — not that | want to do publicity here — are 300
milligrams. So, half a Tylenol would be 180. That is a lethal dose. That
isn't much when you think of t. [t has to be ingested orally.

This is what we call a high dose intoxication. In this setting, arsenic will
cause death by lver failure, cardiac hythm problems and bleeding from
the gastrointestinal fract, Small amounts, so not enough to cause you
to die within 24 hours, can certainly make you sick over a period of a few
days. Usually we find that people can have imitation and erosion of the
intestinal tract and the gastrointestinal tract. The bone marrow is also
effected. Bone marrow is the site of production of all kinds of blood
cells; red cells, white cells and cells involved with clotting.

Following exposure to even a single dose, after a few days of latency.
there will be a problem with the function of certain nerves, such as
sensory nerves and also, to some degree, nerves involved with muscle
activation. Liver dysfunction can also become part of the picture.
Depending on the dose, this can actually lead to severe damage that
can ultimately cause death or cirrhosis.

In those circumstances, if the exposure is stopped or halted, those
problems can be reversed, to some degree. We have to keep in mind
that there wil still be arsenic that wil remain and can potentially cause
problems later on

Chronic exposure to lower doses, over many years, is well known to be
toxic to the skin. We saw yesterday some pictures from Dr. Cullen. We
do get a thickening of the superficial layers of the skin, which give quite
a characteristic appearance. Those lesions are precancerous in the
sense that they are already related to some chromosomal dysfunction
and can later on become a skin cancer. There is also dermatitis or
inflammation of the skin that can appear with ongoing chronic exposure.

Arsenic can also affect the liver, as | mentioned, even chronic exposure

Yellowkals, NT
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atiow levels. This can take a few years to develop, but liver disease can
appear. You can aiso have prablems with the central nervous systerm
“This can involve the brain and the spinal cord. It can definitely have
some impact, in that perspective, in behavioral problems. There are

system stil has to be clarified, but it is well known to bs one of the
substances that can cause brain dysfunction and Sehavioor problems.

As I mentioned earlier of the break up of chromosomes, arsenic is well
known to be a carcinogen. This has been generally accepted for a few
years. It causes cancer with skin, ver and lungs. This s after years of
fow-level exposure. I addition, recent studies have shown that
exposure to arsenic is related to an increased risk for bladder. kidney,
prostate and nasal cavity cancer.

Biological Indicators

Indicators from a biological point of view, urine measurement is the
preferred method of assessing the current or recent exposure. Blood
Tevels can be useful in the really acute type of exposure. Obviously, if
you want to montor someone, poking someone to get blood versus
getting urine samples isn't as practical. Blood levels aren't used that
often for monitoring purposes. Hair sampling can also be used, One of
the problems with that is it is a reflection of past exposure and it
becomes difficult to determine what is actually intemal in the hair and
external contarmination on hair

Abandonment And Restoration
Unless there are questions, | wil go back to the table. | only have about
four minutes to go. | would like to focus on the restoration and
abandonment plan at this point in time.

We feel that current and past Abandonment and Restoration Plans have
not provided reasonable certainty to Yellowknife area residents as to
how the Giant Mine property will be restored to an acceptable condition
interms of potential human health and environmental concerns. We feel

real and in
Abandonment and Restoration Plan which addresses health, safety and
environmental issues and takes into account the future use of the site.

Itis recommended that the Water Board require Royal Oak Mines to
submit a revised Abandonment and Restoration Plan within one year of
the issuance of the Licence which satisfactorily addresses the following.
key issues.

Arsenic Trioxide Management

The curent and past practice of storing arsenic trioxide underground, &8
we have heard many speakers yesterday mention...It seems we are all
thinking the same way about t. Obviously, underground storage poses
potentially catastrophic impacts on human and environmental health

Velowkie, NT
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There is no reasonable evidence to demonstrate that trere |
s an

Recent evidence indicates a significant amount

was ot reviously documerted which frher dieouragen e oy .
stable, long-term storage of arsenic in these vaults. | know Stocy
Schultz did mention something to that concern yesterday. | guess thera
was a problem with measurements befors. An interesting anslogy &
that Atomic Energy Canada Ltd. has failed to secure approval for
storage of radioactive waste underground in other areas of the Canadian
Shield after decades of research to find a site that would keep
everything enclosed.

Itis recommended that the Abandonment and Restoration Plan provide
for removing as much arsenic trioxide as technically possible to the
surface and that it be treated or processed into a form adequate for
commercial reuse or that it be processed into a relatively safe material
with an above-ground method of storage that allows for stabilty and also

encapsulation from the inside the vaults to stabilize residual arsenic
trioxide and also provide @ plan for long-term monitoring. This should
include a health environmental risk assessment which takes into account
the methods proposed to achieve this and the future use of the site.

Physical Security And Safety

The Giant Mine site straddles a transportation corridor and adjoins an
area which is popular for recreational use. The tailings ponds, mine
adits and several open pits are serious potential safety hazards to
humans who may enter upon the site.

It is recommended that the Water Board require reasonable security
measures to be provided on the site during operations to prevent
unauthorized access to those areas. That should be part of the
condition of the Water Licence and be addressed in the Abandonment
and Restoration Plan

tability Of The Tailings Ponds
To date, the Abandonment and Restoration Plan has not provided for a
method that assures the physical and chemical stabilty of the tailings
ponds. In fact, abandoned and disused ponds are in a state that allows
dry tailing material to be blown around the area by wind action.

tis recommended that it be made a condition of the Water Licence that
alltailings ponds be stabilized, in some manner, to prevent ihe €scapS
of material. This s by providing adequate cover wilhin the duratian of
the Licence

itis also recommended that the revised Abandonment and Restaratior

vy 20728, 1898
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Plan provide for a means of establishing physical andior chemical
stability in all containment areas.

Surface Contamination
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It is therefore recommended that the Water Board require that the
Abandonment and Restoration Plan to: z) remediate the surface.
contamination of the site to the level prescribed by the Canadian Council
of Ministers of the Environment of 12 ma/kg of inorganic arsenic or: b)

o

1

Updates Of The Abandonment and Restoration Plan
Itis recommended that the Water Board requires of Royal Oak Mines
annual updates to the Abandonment and Restoration Plan,

Baghouse Maintenance And Air Emissions
The Proper operation and maintenance of the baghouse is key to
achieving the lowest emissions, utiizing the existing equipment

-

It recommended that Royal Oak Mines be required through the Water
Licence to operate the baghouse in accordance with manufacturere
instructions, keep daily records of maintenance and key performance
indicators, provide quarterly reports to the Board on emissions of arsenie ¢
rioxide and provide for periodic inspections of the facily by qualifid.

- e

Security Deposit

One last word about the security dsposit. In order for the Abandonment
and Restoration Plan to have any real assurance of being effective
Deyond technical feasibilty,there must be necessary resourcss secureq
fo snsure that this is implemented. From that perspective. we
ormend that the Water Board requle of Royal Oak Mines a securty
deposit in the mannsr and amount that reflects the true. cogt cf
abandonment and restoration.

January 26729, 1
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MR. WRAY:

DR. CHOUINARD:

MR. WRAY.

DR. CHOUINARD:

MR. WRAY.

DR. CHOUINARD:

MR, WRAY

MR. ALLAN:

e - s
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Term of Licenc

Itis recommended that the term of a renewed Water Licenc:
e for R
Qak Mines to operate at the present site be for five years, "

That concludes my presentation, Mr. Chairman.

Thank you, Dr. Chouinard. We will now move to questions, first by the
Board, then by the Applicant and then by members of the audience, if
there are any. i

| have a few questions. On page 2 of your submission, under 2.5,
Biological Indicators, within the context of the statements: “There is no
specific biochemical fest that reflects arsenic foxicity." To your
Knowledge nd to date, when | phrase it within the context of that
statement, have the heaith authorties in Yellowknife determined any
filness of anyone in this city with regard to arsenic exposure?

Let's use an example. If you believe someone has had a heart attack,
there is actually one blood test whether or not this has happened. In
terms of arsenic, there is nothing specific. It s all indirect tests that will
tell you that there is some liver damage, there is a problem with bone
marrow, but these aren't specifically related. It doesn't tell you that it is
definitely related to arsenic. You have to still look at other possibilities
as causes.

Could you say then that you haven't identified health problems in the city
that relate specifically to arsenic exposure?

That is right

Thank you, Sir. On page 4, under 3.4, Surface Contamination, you
have an a) recommendation and then: *b) that an alternative standard
be established based upon a health risk assessment conducted for
Royal Oak Mines by an independent authority which is based upon an
identified use of the site." Could you perhaps elaborate on that
recommendation?

One of the problems that might have been with the level of arsenic that
is mentioned there, is the fact that we aren't sure what the natural levels
are around the region. If it appears that they are actually higher than the
recommendation, obviously we cannot hold this level to Royal Oak. So.
itis from that perspective.

Thank you. Do any Board Members have any questions for DT
Chotinard? Do any members of the Royal Oak contingent have any
questions?

You have already covered it

January 20729, 1
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MR. WRAY. Are there questions from the audience for Dr. Chouinard? Mr. O'Brien

MR. O'BRIEN The Chairman raised a point. He asked you, Dr. Choinard, if there
have been any proven links between arsenic and health problems in
Yellowknife. The old cause and effect problem. You said no, there
hadn't been any finks proven. | asked Dr. Cullen, one of DIAND'S
experts yesterday, if he could characterize the seriousness or not of the
situation of arsenic on our environmental health in Yellowknife. As |
remember, all he said was mining is not one of the seriolss problems of
arsenic around the world. The two cases he gave was people driling
down into water tables where there is natural arsenic and ingesting it
through their drinking water, which obviously is a real problem. The only
other thing he said, if | can just shorten it, is he said things are better
than they used to be. That s obvious to everybody. Itisn't going into
the water in the same amounts, nor into the i

R
r
I
1 have lived in Yellowknife for over a period of 20 years or more and r
there have been studies and reports. | don't think anyone has ever
given the public an understanding of how serious it s to live here,
Obviously things are better and | know it s very difficult for any expert r
to say on a scale of one to ten, it is a nine or a five. s there any way
that anyone can give members of the public some idea of how
dangerous or what the threat of fiving with arsenic is in Yellowknife? r
You talked about the chronic exposure and long-term effects. No one
is going to die right away, but there are things like behavioral problems.
These are things that creep up on a society, r
r
r
r
p
L

| know these guys are going to clean up the mess as best they can with
the help of the Water Board, a litle bit of the stick and carrot. Is there
any way we can ever tell how dangerous or not it is to live in
Yellowknife? Can anyone characterize for me the situation for a persan
like me living in Yellowknife, maybe for the rest of my life?

MR. WRAY: Thank you, Mr. O'Brien. Dr, Chouinard, | would just remind people to
identify themselves before they speak in the microphones, It makes it
easier.

DR. CHOUINARD: Itis dificult to answer this question in a definite, precise way. What we
know what is in the air right now is acceptable and does not appear, at
this point in time...Of course, | haven't been living hers for 20 years; |
have been here for 10 years. | can certainly say if we start from the fate.
19705 to this point, people don't appear to have been sick becauss of
arsenic in the air of n the water. We know that the content of arsenic,

With fish, the content s also very aceptable. s much lower than ot
/e would gel in seafood from the ocean. | can say that i is s
because things appear to be contained at this pointin ime. There is po.

danary 2y
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DR. CHOUINARD!

MR. WRAY:

DR. CULLEN:

DR. CHOUINARD:

MR. WRAY:

MR. PAQUIN:
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doubt that there is a big pile of arsenic and that it is
a real potential
threat. If we put this aside, | can't say it is dangerous be:
\ ca
to live in Yellowknife. i

Thank you, Dr. Chouinard.

The other thing we have to remember is although all the levels we have
seen in fish, water and air have been acceptable, if there were higher
levels in the past — and we know there were — in the air and water, the
consequences of those levels are also something that take 20 to 30
years to express themselves. This also make the call about who is.
getting sick and who isn't difficult because often we simply don't have
enough time behind us. Since the 1980s and throughout the 1990s,
levels have been very acceptable.

Thank you, Sir. Dr. Cullen, do you have a question for Dr. Chouinard.

This is actually a very important point in terms of people who have lived
here a long time. My question is related to the fact that epidemological
studies are about the only way one can try to sort that out. Has anyone
ever looked at this from a long-term point of view?

There have been studies on cancer rates. We can compare this region
with other regions. There is no obvious difference in terms of numbers
from that perspective. We also have to keep in mind that some people
who have worked here in the past, when conditions were sub-optimal,
left Yellowknife after a number of years, which means some of them wil
be getting cancer somewhere else in Canada

Thank you, Sir. Any other questions for Dr. Chouinard? Dr. Chouinard,
thank you very much for your presentation. We will now move o the
Government of the Northwest Territories; Resources, Wildiffe and
Economic Development.

My name is Emery Paquin. | am the Director of the Environmental
Protection Service with the Department of Resources, Wildiife and
Economic Development. On my right is Lisa Dyer. She is an
Environmental Impact Analyst with the Service and a member of the
Water Board's Technical Advisory Committee.

Introduction .
The Department of RWED would fike to thank the Northwest Territories
Water Board for providing an opportunity to present some of our
concerns associated with the renewal of Giant's Water Licence.

Departmental Mandate

The mandate of the Department, like Indian and Northern Affairs, is
twofold. It is t promote he wise use and conscientious profecton of
natural resources while encouraging economic development in the
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Northwest Territories. In relation to our participation in these hearings. 'y
RWED's intention is to ensure that the environmental impacts associated
with industrial activities on Commissioner's lands are assessed and that
impacts such as the release of contaminants are minimized.

Statement Of Issues

This presentation will focus pon issues associated with the eventual -
closure of Giant Mine. Specifically, we are concerned with the |
permanent abandonment and interim management of the property

including the Tailings Containment Areas, restoring of surface 25
contamination found at the Mine site and the permanent abandonment |
and management of the arsenic trioxide waste.

Considering our outstanding concems with the abandonment and |
restoration of the property upon closure, we will also address in our
presentation the current security required of the Mine, as well as the
term of the licence being requested.

)

Abandonment And Restoration

The Abandonment and Restoration Plan for the Mine was originally
drafted in 1992 and updated in 1994. Numerous studies have been
conducted as a requirement of the Water Licence since the plan was
first developed. The A&R plan should be updated to reflect information
gained from these studies. As you will hear from our presentation, it is
the view of RWED that there is additional work required of Royal Oak to:
make the current A&R plan comprehensive. For this reason, we feel
Royal Oak should be required to update their Abandonment and
Restoration Plan for Giant Mine on a yearly basis throughout the term
of the Licence. These yearly updates will ensure that the plan
incorporates study results and any proposed changes to mine closure.
Regular updates will also allow changes to the plan to be reviewed and
approved by the Water Board in a timely fashion.

-

In the Mine's licence application, Royal Ozk states that “all hazardous
materials would either be disposed of at the site, or removed from the
site for disposal by a third party.” It is our position that only those
materials or wastes approved by the Water Board or other regulatary
agencies should be disposed of at the Giant property. Hazardous
wastes hat contain i

such as used oil or batteries are no longer required for their intended
purpose. In an attempt to minimize the quantity of this waste that will
eventually have to be disposed of and to ensure proper practices are

developed by Royal Oak Mines, it is further recommended that the

Company be required to develop and submit @ Hazardous Waste

Management Plan as a condition of the Water Licence. This plan shouiq N
consider hazardous waste disposal for abandonment and restoration in
addition to the management pracices during the operation of the Mine.

P
January a¢
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Stability Of Tailings
One issue we would like to discuss here is the tailings located at the
Mine site must be abandoned in a physically and chemically stable state.

Background

Royal Oak recently submitied in the 1997 Annual Repot, resuits from
a study that evaluated containing the tailings in a permanently frozen
state using insulating covers. Several different covers were evaluated,
consisting of varying thicknesses of waste rock, as well as a synthetic
inersandiwaste rock.mixture. As Stated in the Water Licence
application: “The resuits attained during the first two years of monitoring
indicated that none of the covers have been effective in ensuring the
Imaintenance of the permafrost in the underlying tailings solids
throughout the summer months.” Royal Oak will submit their final report
for the insulating cover study to the Board in the Spring of this year.

Royal Oak concludes in their application that insulating covers delay
thawing of tailings during the normal period of spring meft. By extending
{he time interval over which tailings are frozen, Royal Oak believes that
an insulating cover wil reduce the potential for runoff to contact the
taiings and in tum minimizs the potential for contaminant movement for
the Tailings Containment Areas.

This conclusion does ot account for variable climatic conditions or
potential warming trends that may be encountered upon permanent
tlosure of the Giant Mine, It remains unclear to us how effective
insulating covers will be in preventing long-term contaminant migration
under these conditions.

In their application, Royal Oak argues that cover designs found to be
effective in delaying taiings from thawing may be cost-prohibitive. For
this reason, Royal Oak proposes to use floatation tailings as an
insulating cover. In the Water Licence application, Royal Oak has
proposed o conduct _addtional research to_determine potential
Economical insulating covers that maintain the surface layers of tailings
in a permanently frozen state. To date, the insulating value of floatation
tailings has ot been evaluated.

Recommendation
A _siraiegy to maintain tailings at Giant Mine is essential to ensure that
migration of contaminants from the Tailings Containment Areas does not

suggests that this cannot be accomplished with the covers that are
currently being evaluated. Royal Oak should be required to develop @
long-term strategy for the permanent closure of their Tailings
Containment Areas that focuses on ensuring permanent stabiity. If
permanent stability does not appear to be technically feasible, then
Royal Oak should be required {o evaluate effluent {reatment from the
tailings area after closure until such time that the release of

Yellowknfe, NT
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contaminants from the tailings are within acceptable levels to the Water

RWED recommends that Royal Ozk be required to submit a revised
Abandonment and Restoration Plan for Giant Mine, a year after the
Licence is issued. The plan should include an evaluation of options for
permanent abandonment of the taiings in a physically and chemically
stable state as well as post-closure tailings treatment and moritoring.
Royal Oak's preferred options should be identified and rationalized with
study results and economic analyzes.

Another issue that we would like addressed is the present dust
generation from the tailings pond during the continued operation of the
Mine property.

Background

Over the last couple of years, the Department has recsived several
complaints from several residents within Yellowknife from dust
generated from the tailings ponds. As a requirement of the current
Licence Part D: Conditions Applying to Waste Disposal 5.1) states, ‘the
solids fraction of the mill tailings shall be permanently contained within
the Tailings Containment Area.” That is an existing requirement under
the Water Licence.

Recommendation

Royal Oak Mines must be required to meet the intent of this section and
stabilize the surface of the tailings pond so that dust is no longer
generated. For this reason, it is recommended that a section simiar to
that already included in the Licence be strengthened and, once again,
be included in the renewed Water Licence.

Surface Contamination

‘A surface contamination study conducted at the Mine property in 1995
has confirmed that elevated levels of arsenic and petroleum products
are present in soils on the property. There is a debate as to whether
these elevated levels of arsenic are from activities that have taken place
during mining operations or whether elevated levels are naturally
oceurring.

Background : ;
The levels of arsenic present in samples obtained from the soils on the
Mine site exceed the. ion for dustri

{ands currently developed by the Canadian Council of Ministers of the
Environment

In 1991, the Environment Ministers issued a report entitied, *Interim
Environmental Criteria for Contaminated Sites.” In this repor, the.
remediation criteria for arsenic in soil is 50 paris per million. This was

e actepted remediation standard for arseric by fegulators when the

January 28129, 1995
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surface contamination study by Royal Oak was conducted and is
referenced as a recognized standard in that report. Many of the

ediation parameters in the CCME's interim guidelines were not
scientifically defensible and recently have been updated based on
current scientific information. The CCME has recently evaluated the.
criteria for a number of parameters including arsenic. The revised
criterion for arsenic is now 12 parts per milion on industrial fands, With
respect o petroleum-contaminated soils, Royal Oak Mines has inicated
that the standards outlined in the GNWT's Environmental Guidelines for
Site Remediation will be adopted for clean up of petroleum-contaminated
soils on their site.

Recommendations

Since no remediation of arsenic-contaminated sois has taken place on
| the Giant property to date, the Department recommends that Royal Oak
Mines be required to remediate the surface contamination to 12 parts
per million. This value is based on scientiically defensible information
and takes into account toxicological impacts of arsenic on the
environment and potential health risks associated with human exposure

! to arsen

The Department realizes that the CCME criteria are generic and not

specific to the Yellowknife area, where it is believed that arsenic occurs

naturally in soils at a higher level than the national average. If the Water

Board feels the current CCME criterion do not reflect soil conditions in
the region, the Royal Oak Mines should be required to conduct a risk

l assessment to determine an alternative soil remediation criterion for
arsenic on the property that protects both the environment and the
public. The risk assessment should consider the species of arsenic

I present and whether these forms of arsenic are available for ecological
uptake or have the potential to impact human health

1f Royal Oak Mines is required to undertake such a risk assessment, the
final report should be submitted one year after issuance of the Licence.
The establishment of a remediation criterion will allow Royal Oak to
implement progressive remediation of contaminated sites on the
property. In regards to the clean up of petroleum-contaminated sois,
WED recognizes Royal Oak's agreement to use the GNWT standards
and encourages the Water Board to recognize these standards while
developing terms and conditions in the current Water Licence.

The interim and long-term management of arsenic trioxide produced by
Giant Mine has not been specified by Royal Oak and remains uncertain

Background
For the sake of everyane, I will skip over a fttle bit. Royal Oak has
proposed oxi in the year.

l Arsenic Trioxide Management
I} P
2000, either for securing this material underground or for the parmanent

Yelowknife, NT
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removal of arsenic from underground storage for either refining or
stabilization. The proposal would include a schedule for implementation
and be suitable for environmental assessment. That is what the Mine
recommends.

Recommendations

In our opinion, Royal Oak Mines has had sufficient time to develop a
proposal for the management of arsenic trioxide and that waiting two
years after a new licence is issued is not acceptable, | think it is
important to note here the wording. Royal Oak Mines has used the word
“proposal.” The Department recommends that Royal Oak be required
to submit a management proposal for arsenic trioxide six months after
the Licence has been issued. This proposal should include a schedule
of when studies and activities will be conducted as well as a commitment
to submitting detailed design plans for review by the Water Board within
two years after the proposal has been accepted by the Board.

Two management options have been proposed by the Mine, either leave
the arsenic underground or remove it for treatment above ground. in
sither instance, a risk assessment is required and should be a condition
of the Water Licence before either option can be implemented. A risk
assessment for underground storage of arsenic trioxide was a
requirement of the current licence. To date, no risk assessment has
been completed by Royal Oak. Royal Oak has stated in their application
that they do not intend to complete the current studies and various
reasons have been given in support of this decision. Regardless of the
reasoning, the Water Board must set terms and condifions in the current
Water Licence to quarantee the work required to develop and implement
a for arsenic trioxide is completed. Li i
must also be flexible enough so changes in the original scope of studies
or plans do not lead to the abandonment of the original goal, which is to
evaluate the risk associated with managing arsenic trioxide waste.

Licence Term

With respect to the term of the Licence, in the Water Licence Renewal
Application, Royal Oak has requested a 10-year Water licence term.
Royal Oak estimates ore reserves to be a lttle over 500,000 ounces and
projects the mine life of Giant Mine to be 5.7 years. The total mineral
inventory for Giant Mine is slightly over 2 million ounces, which would
provide a mine ife of 21.8 years if it were economical to retrieve this
gold.

Recommendations

The Department recommends that thie term of the Water Licence be five
ears if changes to the arsenic manager N

! &) The Danodement plan trigger gn

woul
recommend that the term of the Licence be three years. l:e o thervise
changes to the management plan would not tigger an are S SMcant
assessment ironmenta

BRI Do
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..) Mr. Chaitman, there was some uncertainty when we were preparing this
as to whether or not the management plan for arsenic would indes
trigger a public environmental assessment process. So, thatis the basis
for the twa recommendations.

It is unclear at this point, whether changes to the managsment plan
would require a Water Licence amendment and, in tum, trigger an

It is our from the renewal
application, that a substantial changes in the arsenic trioxide waste
management plan may be proposed. This would result in aboveground
treatment of arsenic trioxide instead of the permanent storage
underground. Itis our view that any major changes to the management

concemed individuals have an opportunity to participate in the review of
the proposed management option.

Security Deposit
The amount held in security by the Water Board does not currently
reflect the true cost of abandoning or restoring the Giant Mine property.

Background
In the current licence, Royal Oak has been required to maintain a
3 security deposit of $400,000. Royal Oak has estimated the cost to

abandon and restore this site to be approximately $8.7 milion, while the
Department of Indian and Northern Affairs has estimated this cost to b
approximately $9 million. These estimates do not include the cost to
permanently store, treat or stabilize the arsenic trioxide waste.

The current security requirement of Royal Oak Mines is well below the
estimated cost to abandon and restore the Mine site. Security is
required to ensure that mining companies implement their closure plans.
It also provides a level of assurance that funds are available to close the
site should a company not meet their closure obligations.

Recommendation

With these points in mind, the Department recommends that the Water
Board increase the security required of Royal Oak to 1 milion
immediately upon the renewal of the Water Licence. According to the
Northwest Territories Waters Regulations, security can be obtained from
a company in several forms, some involving the direct deposit of cash,
‘while ofhers a financial commitment which can be drawn upon at some
Iater date. RWED recommends that the security take the form of the
latter, either as a promissory note or an irrevocable letter of credit

Summary

To summarize very briefly, there are six main issues the Department is
requesting the Water Board consider during the development of the
Water Licence:

January 26728, 1998
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abandonment and restoration;
interim and permanent stability of tailings;
surface contamination;

arsenic trioxide management; L
licence term; and,
security.

With that, Mr. Chairman, | will conclude my remarks but | would request
that you allow me {o invite two further representatives of the government
fo the table; that would be Mr. Buddy Williams representing Municipal "
and Community Affairs, as well as Mr. Sylvester Wong, representing the

Mine Safety Division

MR. WRAY: Yes, Mr. Paquin, go ahead. Thank you, | have a couple of questions L
and then | will turn it over to other Board Members. On page 5 0f 8 —
and | note that you did specifically point out the wording here — you say: 2
“It is our opinion, Royal Oak Mines Inc. has had sufficient time fo ¥
develop a proposal for the management of arsenic trioxide and that
walling two years after a new licence is issued is not acceptable.” You :
recommend that a management proposal for arsenic be submitted six T
months after the Licence has been issued, which would include: *... a
schedule of when studies and activities will be conducted as well as a
commitment to submitting detailed design plans for review, two years
after the proposal has been accepted by the Water Board.” When | first @
read that | thought in the first part of your statement, you seem to be:
taking a hard line, but at the end of the day it looks fike you are. r
recommending two and a half years for a proposal. When you say a d
management proposal after six months, what do you mean by proposal?
What would you see in that proposal as separate from a detailed design ]
two years after that? Could you clarify that for us?

F

MR PAQUIN: 1 will try to clarify that. What we mean by a proposal is just more or less
ageneral commitment on the part of Royal Oak s to how they are going
to manage their arsenic waste; whether they are going to ty to idenify
2 means of leaving it underground or whether they are going o identify
ameans of removing it from underground and treating it at surface, We
would also be looking, at that point, a schedule by which Reyal Oak
plans on implementing the further studies that would be required to

detailed plan that we refer to that would be required after two years. We
felt that it was important for the Water Board to have an understanding
of the general intent of Royal Ok Mines with respect to the undergroung
rsenic rather than detaled pians ba developed by the Company simply
to find out that  isn't acceptable by the regulatory agencies. |t o &
stepwise process

MR. WRAY: In other words, within six months, you would expect to see

a proy
from Royal Oak that says this is where we are going and fhjs Proposa|

is how we

Yellowkrife, NT Yoty 2612 1900
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intend to get there. You would have that reviewed by
authorities first, prior to Royal Oak doing any detailed pi
their options. Is that correct?

the regulatory
lanning work on

Thats correct. It is appropriate for the Company to know whether their
intended means of dealing with this issue is acceptable to the Wator
Board and regulatory agencies before they go ahead and undertake
more detailed, expensive engineering design.

Okay. On 3.3, you recommend the term be: *.. ive years i changes to
the rigger i assessment,” but
only: "...ihree years if significant changes to the management plan do
not trigger an environmental assessment.” | take it by that statement
then that you are looking for or expecting this management plan that
they ultimately develop would be subjected to some environmental
assessment process.

Thatis correct

if no such process exists or is contemplated, then your
recommendation would be that the Licence would be for five years?

If no such process existed, we would recommend that the licencs term
be three years, o the subsequent renewal of the Licence would allow.
the assessment to take place of the management plan at the same time
as the Licence is being renewed

Thank you. On 4.3, | will refer back to yesterday to the intervention by
DIAND and statements made by them, that DIAND and, therefore, the
federal government are saying at the end of the day, if everything else
fails, the landowner is liable for the costs of clean up of his mine site.
The landowner in question is the Goverment of the Northwest
Temitories, which leases the land to Royal Oak Mines. Given that, | am
curious to know why the Government of the Northwest Territories would
fora fower than any other agency
and certainly far lower than any cost of clean up would be.

The second part of that question would be is there any intention of the
Government of the Northwest Territories to impose their own security
deposit or some method through the lease from recovering money for
the clean up?

| will answer the first part of that question and then refer the second part
fo Mr. Williams. A considerable amount of thought was given to the
security deposit. In our opinion, there are two ways that the issue of the
security deposit can be approached: one is the manner that Indian and
Northern Affairs has proposed and that is to require a relatively high
‘security deposit, one which would largely cover the anticipated costs of
restoration; and, the other way to look at it would be to require a lower,

MR, WRAY:
MR, PAQUIN

[/

2
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would be the latter. | think $1 million is a significant amount. | think it r
brings the level of security in line with other gold mines that are of a
similar size in nature that exist in the Northwest Terrtories. Instead of
having the companies cash tied up in the form of a security deposit, we. "

MR WILLIAMS: Yes, Mr. Ghairman. In answer to your question, | can do it in a few r
ts. When the lease was initially issued in 1983, there wasn't a
legislative requirement for a secunity deposit. To date, none has been

[nplemented, but it s something we are currently looking into with pur r

=

Wit regard to the second part as fa as ultimate liabilty for the site, we
recognize that we, as landowner, do share in that more so as.the

Proponent, than the actual land user. So, we would first want to sas that
avenue completely exhausted through the courts %

As wel through the Abandonment and Restoration Plan, we would look

1o see that a lot of our requitements and issues are addressed through

between the federal and GNWT agencies. So, we are counting on a
number of those areas to address the security deposit af thie time,

Thank you.
MR. WRAY: Thank you. When does that lease expire, Mr. Williams?
MR. WILLIAMS: The lease was issued effective June 1, 1983 for a 30-year term, It doss

Sontain a replacement guarantes that at the end of the 30-year. term,
another lease of a 30-year term can be issued,

MR. WRAY: Does the Govermment of the Northwest Terrtories have he: Texibilty to
amend terms and conditions of that lease?

MR. WILLIAMS: There is a flexibility to amend the terms, however, any amendments. are
normally required to be signed off by both the lessee and the, lessor. S0,
it would require Royal Oak being a party to any amendments to e
lease.

u
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. MR. WRAY: You mentioned the Abandonment and Restoration Pi
A&R plan is accepted by the Water Board, could yo
of incorporating that plan into the terms and con
lease?

lan. When and if an
u see the possibilty
ditions of your land

MR. WILLIAMS | would think if everyone was in support of that, it could be done, yes
MR, PAQUIN: Excuse me, Mr. Chairman. | neglected to turn the micre
X ophone over to

He has some additional information that may help with
respect to closure of property.

MR. WONG: Under the Mine Health and Safety Act, there are sections dictating the
requirements upon closure of the Mine, as what is deemed satisfactory
to the mine safety unit. There are several options. If the Mine is failing
to do so, the cost may be recovered, we have the mandate of getting a
consulting firm or someone to do the job and bill it back to the Mine.
Also, there are fines and penalties and causes that would have to be.
settled through the court and the Justice department.

MR. WRAY: Thank you, Sir. It appears to perhaps consolidate. There appears to
be sufficient legislation and regulations from different sources which
would ensure that a proper A&R plan could be put in place. My concem
is that because there are so many agencies involved, | think the

. preference, at least of the Applicant, would be to see one plan that was.
acoepted by everybody, as opposed to different plans of Occupational
Health and Safety, Mine Safety, MACA, Water Board, DIAND, et cetera.
Perhaps that is a goal that we should be striving towards, to make sure
there is one plan that is acceptable to all parties. Mr. Wiliams, could
you provide the Board with a copy of the lease, please? Dr. Gilchrist.

DR GILCHRIST. Mr. Paquin, you made reference to the idea that your recommendation
with regard to the security deposit is based on a notation of progressive
reclamation. Have there been discussions with GNWT and Royal Oak
with regard to this option?

MR PAQUIN: My understanding is that there have not been specific discussions with
the GNWT, but there have been discussions between the Mine and the
Technical Advisory Committee to the Water Board to which we are a
member of. Thank you

MS. JOHNSTON: Atthe botiom of page 3, in recommendation 2.2.3, you recommend that:
. of Part D 5a) be ‘and included in the
renewed Water Licence.” Could you expand on what sorts of things you
would see? Thank you.

n of the mill

taiings shall be permanently contained within the Taiings Containment
Area” There has been some discussion with respect to what the inter
of that clause is. Some people interpret the clause to mean that wa

9 MR. PAQUIN: Yes, the current condition states that: “The solids frat

Yellowkrife, NT
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MR. WRAY:

MR. WRAY:

MR. CONNELL:

MR. WRAY:

MR. O'REILLY:

MR. WRAY:

MR, WILLIAMS:

MR. WRAY:

MR. O'REILLY:

MR. PAQUIN:

borne tailings would be contained within the Tailings Containment Area
and not the dry solidtailings. So, the intent of this particular term should
be clarified to make it perfectly clear that it is both the water bome:
tailings as well as the dry tailings dust.

Thank you, Mr. Paquin. Any other questions? Before proceeding with
the questions from the Applicant or the general audience, the Chairman
has been drinking too much water, so we will take a 10-minute break.

The next phase would be questions of the GNWT by the Applicant. Do
you have any questions, Mr. Connell?

No, Mr. Chairman. | think most of the issues we were going to discuss
have been covered off with the questions that have gone back and forth.
Thank you,

Thank you. Any questions from the audience? Mr. O'Reilly.

1 would like you to thank you for your pursuit of questions on the land
lease, surface lease issue. | just want to ask one more question on that.
Is there anything in the terms and conditions of the current lease that
would require or could be used to require Royal Ozk to clean up the
surface?

Mr. Williams.

Currently in the lease, there is a restoration requirement that upon expiry
of the lease, the lessee shallrestore the land to a condition satisfactory
to the Deputy Minister of MACA. So, there is a requirement to do a
clean up at the end.

Thank you, Mr. O'Reilly.

Thank you. | have just one further comment on the issue. The Auditor
General of Canada has commented several times on the public
accounts of the Northwest Territories encouraging GNWT o en
environmental liabilties properly into the public accounts. | think there
is an opportunity here for development of a policy or perhaps now
reguiations dealing with surface leases to encourage that GNVT is foft
with no public liability within block line transfers and so an,

My second line of questioning Is about the security level that has be

suggested by GNWT. Is it the position of he Govemment of ‘:n
Northwest Terrtories that reclamation costs should be covercy L.
companies? by

Yo, Kewn. s the posilen of the Deparient of RWED gy
a
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remediation costs are covered and are the responsibity, the sole

MR. WRAY:

MR. PAQUIN

MR. WRAY:

MR. O'REILLY:

MR. WRAY:
MR. PAQUIN:

MR. WRAY:

MR. O'REILLY:

MR. PAQUIN:

responsibility, of the party that discharged the contaminant in the fret
place.

Thank you. | appreciate the answer, however, | think the question was
is it the position of the GNWT. | don't know if you are able to speak for
the position of the entire government. | noticed though, that it was the
position of the Depariment. Is that also the govermment position o just
the Departmental position?

1 can't speak on behalf of the entire government, but the one thing |
would say is that polluter pays principle is one of the main principles
behind the Environmental Protection Act of the Northwest Territories 2nd
that act has been passed by the Government of the Northwest
Teritories.

Thank you. Mr. O'Reilly.

Great, | am not sure who to ask this question to. What sort of carrying
costs are associated with security deposits. | don't know if this is
something that Emery may be able to answer. Is it one per cent or a
half per cent? What sort of carrying costs are associated with security
bonds?

Can you answer that, Mr. Paquin?
No, quite honestly | can't

That is probably more of a question for DIAND, Mr. O'Reily. | will
attempt to find an answer for you

1 also understand that Royal Oak has begun to set aside money for
reclamation in a trust fund. There are some tax advantages for that, so
1:am trying to get at what sort of costs are really associated with putting
up security that might be significantly more than the $1 million that has
been requested by GNWT, | am just wondering if it is the view of the
Government of the Northwest Territories that the carrying costs that
might be associated with $7 million versus $1 million are so significant
that it would be an insurmountable obstacle for the Company?

| wouldn't term it to be insurmountable. We haven't done an in depth
analysis of what the costs would be to Royal Oak in carrying the $7
million security. A lot of it would depend on the risks that the various
financial insitutions would consider that are presented by Royal Oak as
a company. | go back to my earlier comments that there would be an
additional cost, albeit | don't know what that cost would be, for the
Company to carry a $7 million security deposit versus a $1 milien
securly deposit, We would prefer that acitional cost be placed directly
into progressive reclamation of the property rather: having the cost
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MR. WRAY:

MR. OREILLY:

MR. PAQUIN:

MR. WRAY:

MR. O'REILLY:

MR. PAQUIN

MR. OREILLY;
MR. WRAY:

MR. TURNER

MR. WILLIAMS:

incurred upon the Company for no other reason other than to maintain

the security.
Thank you. Mr. O'Reilly

1 wonder if the GNWT did receive the Brodie and Dillon reports from
DIAND o if they have just become aware of them like the rest of us
yesterday?

We were aware that the Brodie study was underway, but we were not
provided with copies of the repor

Thank you. There are copies of those reports at the back of the room.

| appreciate that. | think they are very significant documents because it
is the very first time we have seen cost figures dealing with the arsenic
trioxide that is currently stored underground. | am just surprised that
they weren't brought forward to the Board much earlier because they
date from September and November of last year. Is the Government of
the Northwest Territories then given to any thought about security for the
arsenic trioxide that is stored underground?

Obviously, when the measure of liability is finally determined for the
underground arsenic, the level of security should reflect those liabilities
as well as the known surface-related liabilities as identified in the Brodie

report.

1 also go back at this point to a commitment that the Company made.
yesterday morning and that was that they would agree to review an
amount of security at the time that the Abandonment and Restoration
Plan was submitted to the Board, November of this year. The
Department would certainly support such  review of the security deposit
at that time.

I have no further questions. Thanks.
Thank you, Sir. Are there any other questions for the GNWT?

‘Thank you, Mr. Chairman. My name is Bob Turer. | am with the North
Slave Metis Alliance. This is a question regarding a statement that was
brought up by DIAND with regard to the definition of mllfactwy
restoration. |t was mentioned that their restoration definition is: “return
land to a state satisfactory to GNWT." | would like some clarification on
that. There seems to be a bit of discrepancy on security deposits
between Are i n restorati

Since the ity as the ner will be MA
11am just wondering if they can provide a definition of “satisfactory.*

termination

The
is made on the expiration of the land use, {o determine what condition
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would meet the long-term needs of that particular

those interested parties in that area. Sp;mﬂcauy irnp;r:e;a:;\a.'\:{and
Oak Mines, a determination would be made between th city, the Gros
and other federal regulatory agencies to determine what sl
requirements that are to address any labilities and any long.range piane
that the City of Yellowknife may have for that area or any ot
interested groups in that area. Thank you. i

Since they are going to be negotiating with the cit

y and oth
departments, | believe you mentioned that responsibilty doean't kick 1
until the end of the lease, which is approximately 2013, are they going
to be waiting until then to start that process?

We will be participating in a review of the current AZR plans and the
revisions to them to ensure that any ongoing and long-range plan
restoration and abandonment of the site will take into account our long-
term requirements of the Commissioner.

That's it for now.
Thank you, Sir. Any other questions? Mr. Paquin

Thank you, Mr. Chairman. Itis the preference of the Department that a
single Abandonment and Restoration Plan be developed. There has
been some question with respect to how the review would take place,
various standards, et cetera. | think it is important to make it very clear
that we feel that one A&R plan should be developed by the Company
that would address both the water-related abandonment issues as well
as the land-related abandonment issues. This is the only way that | can
see it occurring effectively and efficiently because it is virtually
impossible to separate those two when it comes to designing an
abandonment plan.

Mr. O'Brien.

On page 5 of your submission, you say: *It is our opinion, Royal Oak
Mines has had sufficient time to develop a proposal for the management
of arsenic trioxide and that waiting two years after a new licence i
issued is not acceptable.” You recommend that the Company submit a
management proposal six months after. | remember attending a
meeting about this underground arsenic issue about four years ago. At
that time, the engineer for the City of Yellowknife accused the Company.
of dragging its feet. He really got worked up about t; understandably,
U think. Now, although | believe in March of this year Royal Oak was
supposed to submit a proposal, it now put that off. Now | think they are

going to do a plan, not a proposal, by the year 2000. | am not sure if |

can hear the sound of foot dragging a but is the GNWT willing to

recommend to the Water Board that tht i

does not produce the stuff on i



O'Brien - accuses ROM of foot dragging - will there be penalties if they don't produce required A&R plans
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that six months from now, they give a management proposal and two
years, a detailed plan and implementation, would the GNWT be willing
fo recommend that there be penalties to the Company if these things are
not produced on time?

MR. PAQUIN: Would the Department recommend penalties? Quite honestly, we have
not discussed this as a department. We have discussed, however, the
merits, in a number of different forms in relationship to a number of
different issues. The merits of actually financially penalizing a company
for not carrying through on their obligations; on the one hand, there has
to be some very strong incentives for the Company to comply with the
requirements of their licence, on the other hand, a financial penalty is
viewed by some as making it even more difficult for a company to
subsequently comply with the requirements if they don't meet the first
deadiine. You are actually taking financial resources away from the
Company that could be used to go towards complying with the
requirement. | am not sure if | am making myself clear. The short
answer to your question, Chris, is no the Department has not considered
whether financial penalties should be applied for non-compliance of i
interim requirements within the Licence. On the other hand, we strongly [
believe that the regulatory agencies have a responsibility to ensure that
the terms and conditions of the Licence are. complied with.

MR. WRAY: Thank you, Mr. O ‘Brien. Any other questions? If not, we will move on ?

N

to a presentation by the Department of Fisheries and Oceans. | thank
the GNWT witnesses. | am sorry, Dr. Gilchrist had a question,

DR GILCHRIST: | am just following up from one of the earlier questions of Mr. Paquin,
Given that there was a recommendation for a $1 million security deposit, "
based on the notion of progress reclamation, did you envisage when this
recommendation was developed that the arsenic trioxide would remain
onsite or would be removed?

-

MR PAQUIN: We didn't make any assumptions with respect to the ultimate
management of the arsenic trioxide. W believe it is too early to »
prejudge that outcome. We would be looking forward to what the
Company proposes to do with their arsenic trioxide before we make
decision on that. | don'tthink we have allthe information that s required
in order to make that decision.

DR. GILCHRIST. 1 guess | ask the question because it seems to me to make a differen
in terms of the amount you are proposing as a security deposit, whether
you are going to be having to deal with an onsite arsenic trioxide issue

MR. PAQUIN: ! go back to a comment that | madie during the question period; that js
with respect to a term and conditin of the Licence being incorporateg
that would allow a re-evaluation of @ level of securiy deposit Upgy
submission of the updated Abandonment and Restoration Pian, | g

Sanua
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believe that it would be appropriate for this review to take place because
what they proposed to do

of it could be incorporated, within the A&R plan.

Thank you, Sir. We will now move on to the Department of Fisheries
and Oceans,

Good afternoon. | am Tasha Stephenson, Habitat Management
Biologist, representing the Department of Fisheries and Oceans, Our
submission is included on the back table in written form. | will just be
going through it with a certain amount of ac-ibbing. Because thers has
been a bit of new information come out during the hearing and also
several things have been covered quite thoroughly by ofher intervenors

Technical Comments And Recommendations

Mine Operation

Effluent Limits For Ammonia

Fisheries and Oceans technical comments start out with a discussion of
the issue of the effluent limit for ammonia.

DFO has noted that during the term of the current Water Licence, the
regulatory response to non-compliance with ammonia imits has been to
increase the effluent limits to something that the Mine can achieve
Improvements in the explosives handling and use over the last years, as
the Company explained, have resulted in decreased discharge levels.
This is a step in the right direction. We would like to see this trend
continuing because even as it is, the levels of ammonia that are being
Ioaded into the aquatic environment are still quite high. This is a
concern to fish and fish habitat.

As you all probably know, the Canadian Council of Ministers of the

i tion of freshwater aquatic life for
ammonia is in the range of 2 milligrams per litre depending on
temperature and pH. DFO recognizes that this limit is likely below what
can realistically be achieved with the available technology and methods
of this mining operation. However, we believe it is realistic to achieve
levels that are at least half of what are currently present in the Licence.

Recommendation

Therefore, we recommend that the total ammonia limit be reduced to 10
milligrams per fitre and that Royal Oak Mines continues to improve their
efforts to implement practices to reduce the amount of ammonia in their
waste water. They mentioned yesterday that they predict their levels to
actually increase in the next years, but | suggest that their concurrent
proposal to include minewater recycling may help to alleviate that

problem. Perhaps a lower ammonia limit in their licence could inspire

them in their water recycling efforts.
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Water Management - Recycling
The pmpusalghas been put forward previously to implement rgcys's";g
process water to reduce their water use and the waste water dispx Gl
We haven't seen this being implemented yet. DFO supports the ide:
that these measures be undertaken as soon as possible to reduce the
amount of effluent requiring treatment and subsequent release into the
environment and, therefore, significantly reduce the loading of ammonia,
cyanide, other metals and contaminants.

-

Recommendation
Therefore, DFO recommends that Royal Oak Mines develop their water
recycling proposals and implement them within, as approved by the
Board, the first year of their renewed licence.

Spills Management

There was some discussion yesterday about spills management, DFO.
notes that there have been frequent tailings spills, but these have been:
reduced in recent years because of the upgrading of the tailings line.
DIAND Inspectors have also noted that there are problems associated
with spill response and clean up. Fisheries and Oceans is already
concerned with the existing spill prevention and contingency.

— Sy )

EE—

i

Recommendation

\We, therefore, recommend that Royal Oak Mines actively promote the
implementation of approved measures to prevent spills and that this.
include regular maintenance and upgrading of facilities and equipment
ifnecessary, regardless of whether or not itis predicted that the mine life
s going to be short-term,

| am also wondering if the enforcement agency, DIAND, shouldn't
Consider dust to be included as an unauthorized discharge, since this
Seems (o be something that the Mine has had some past problems with
controlling.

- s ==

Tailings Management

Ry Oak Mines has proposed, and this quote i from one of their

Submissions: *..imited increases to dam elevations on fre

{8ilngs ponds’ to increase talngs containment capabilty. Fiar,

Saane has some concerms, as have oiher depariments Syces
t were y

Soctanptions of permafiost.  There was some discussion o
yesterday as well. Itis my understanding that the dam, stability ('}r'(r;;(
extent of permafrost in the foundation of those dame hasn't b
completely characterized, s

Recommendation

DFO recommends that t should be dane. Similarly th
discussion yesterday regarding the assumpfion avnermaf.l:-ewﬁrq..m%“
the tailings in the containment area. It seems to

he general
Yellowkaie, NT
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conclusion is, this will not work. Royal Oak Mines proy

POses further
{esting to characterize the chermical constituents of the tafings sy, Tfe
pour water, but they haven't put forward proposals yet for alteratives
the permafrost containment technique.

Recommendation
The proposed modifications to the dams seem to be a component of an
as-yet poorly defined Tailings Management Plan. Fisheries and Oceans
recommends that Royal Ozk Mines develop a detailed Tafings
Management Plan to be submitied within a year of the licence renewal,
v This plan should be supported with quantitative data for forecasting
tailings production in the future for the remaining lifespan of the Mine.
The stability and ity of the existing dam structures should be
- assessed and proposals for redressing any deficiencies, if they are
noted, should be included in the Tailings Management Plan, along with
more detailed proposals on the dam extensions if that goes ahead.
. Alternatives to the use of permafrost as a stable method of containment
should be included i this Tailings Management Plan

- This plan should take into consideration the transition from the current
active management of Tailngs Containment Area to the final
abandonment and restoration requirements.

Abandonment & Restoration

Surface Contamination

Under abandonment and restoration, as others have noted, there is a
problem with surface contamination.

Recommendation

| DFO recommends that the clean up and reclamation of the priority
contaminated areas be implemented on a progressive basis, concurrent

1 with the ongoing operations, and not necessarily waiting unti the next
update of the Abandonment and Restoration Plan

" The control of dust could be part of the surface contamination
remediation and DFO recommends that proposals for dust control be
submitted before this summer.

| DFO also requests a risk assessment for the reclamation of the surface
contamination be submitted as part of their Abandonment and
. Restoration Plan update:
Arsenic Trioxide
To date, the studies, as everyone has commented, have not been
| | completed or submitted as required in the current licence. Fisheries and
a Oceans is concerned that the management plan will not be completed
o in time for implementation if it is left any longer.

Recommendation

Yellowknife, NT sty AR II
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Therefore, DFO recommends that Royal Oak Mines submit ts Pian To0
permanent abandonment and restoration or removal and permaner
containment of the arsenic stored underground within the one-year It
of the licence renewal, and that the plan include @ risk assessm

each option

We submit to the Board that they not be lenient in allowing further
extensions to th an arsenic trioxide
plan

Fish and Fish Habitat .

Back Bay, Great Slave Lake

As has been noted previously in other presentations, Baker Creek and
Back Bay are the receiving aquatic water bodies for the mine effluent.
This is where DFO's primary concerns with long-term impact are
located. Specifically with regard to ammonia and the toxic effects it has
on aquatic lfe, as well as the nutrient loading and subsequent potential
for water quality degradation regarding the nutrient loading to Back Bay.

The concerns about Baker Creek go beyond contaminant loading.
There has been significant physical alteration to Baker Creek, as well as
subjected to mine effluent discharge and erosion and siltation. The DFO
is concerned with potential long-term effects and impacts that these:
factors have had and may continue to have on the aquatic life and fish
habitat of Baker Creek

Recommendation

DFO recommends that an effiuent monitoring program similar to the
Survelllance Network Program be continued throughout the
abandonment and restoration phase of the post-mine closure for Baker
Creek and Back Bay. Specifically, DFO recommends that the Royal
Oak Mines Abandonment and Restoration Plan incorporate a detailed.
proposal for the rehabiltation of Baker Creek to productive fish habitat
“This would require an assessment of historical data and information on
the original use by fish and the original condition of Baker Greek, an
assessment of the current conditions and a review of potential methods
to restore or establish fish habitat throughout the creek.

To compliment the Baker Creek restoration, the Company will need to
ook at controlling erosion within the mine site, which may also contribute
o the deposition of sediment and further degradation of Baker Craek.

Trapper Creek
The Trapper Creek site, as was discussed earlie
sort of work done on it in the past and the stabil
to be working well. DFO supports the ongoil
project.

1, has had some of this
lization program seems
ing maintenance of this
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Recommendation
DFO recommends that monitoring and maintenan

ce of the Ti r
Creek revegetation program and channel stabilizati i

on be continued
Recommended Term Of Licence

Finally, regarding the term of the Licence, Royal Oak Min

yesterday tha they would like a 10-year term and they sug;}:s‘tn(dh‘;al‘: :
demonstration of their long-term commitment.  Fisheries and Oceans
recommends that a maximum term of five years be allowed as this is
within the expected predicted lifespan of the Mine with the current
reserves. This would allow for a proper review of not just the arsenic.
trioxide management plan, but all of the required reports and plans and
the Company’s compliance with them to that ime. A licence renswal
prior to closure of the Mine would allow for another public scrutiny and
review of the Mine's implementation of these plans and allow for
alterations, modifications and further suggestions for closure. Thank

Thank you, Ms. Stephenson. | have a couple of questions. With regard
o the reduction of the ammonia to 10, would you see that happen
immediately, phased in, gradually? What kind of time period would you
see the movement down to 10 by the Mine?

Fisheries is recommending the new licence start with a limit of 10
So, no phasing in, just boom

Yes. We would have recommended that the limits not be increased to
the levels they are in the current licence.

Thank you. My second question has to do with an intervention we will
get to this afternoon. However, the actual written submission has
already been filed with the Board. It contains a statement that is
somewhat puzzling to me. As you are the representative of DFO, |
would like you to try to clarify it. In a submission to the Board by Mr.
Talbot, on page 1, the statement is: "Fish and wildlife are dying from the
effluent from the tailings ponds. | have met with the Department of
Fisheries and they report that they are unable to enforce their laws
because of the Water Licence.” | wonder if you care to comment on that
statement?

The first part or the second part?

Onallof it

Okay. With regard to the first part, fish are dying in Baker Creek. | have,
recently come to this job and | am not very familiar with the ba

of the whole history of this area, but it is my understanding that fish
habitat has been destroyed and, therefore, are probably fewer fish, it

Yellowknife, NT
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MR. WRAY:
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MR. CONNELL:
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any, left in that creek relative to the original condition. The first part o
that statement | would find pretty easy to accapt,

With regard to the second part that Fisheries and Oceans is not able to
enforce our legisiation because of the Wiater Licence, | befieve that is an
erroneous statement. | am quite sure that the Water Licence contains
a clause which specifies that compliance with conditions of the Licence
does not absolve the Licensee from complying with other legislation.
The Fisheries Act stil holds that the deposit of deleterious substances
is prohibited unless authorized and the destruction or alteration of fish
habitat is prohibited unless authorized,

That was also my understanding and that is why I was asking. The
statement that *| have met with Department of Fisheries..." and you say
you are new. so | wil pursue with Mr. Talbot who he met with. It was my
understanding that the Fisheries Act was paramount over everything
else. In 27 years, | haven't seen anything that would stop DFO from
laying charges before, so | have no reason to think you would stop row.
Any addltional questions from the Board? Mr. Dillon

Yesterday we had a presentation from Francis Jackson of Water
Resources with regard to a study that has been done on fish in that
area. Has your department reports or studies that have taken place in
the same area?

Thank you. Thanks for putting me on the spot. Regarding the study that
Francis Jackson presented yesterday, | think he included that DFO was

Samples collected. The seciment and the water were handeg, through
ly.

the DIAND part of the stua;

Thank you, Steve. Any other questions by the Boardp Does the
Applcant have any questions for Ms. Stephenson? hr. Gonpa,

Yes, Mr. Chairman. DFO in making their recommendation that ammon,
fouels be reduced o 10 pom immeciatl, can you provide g ! Wt
information you base that on with regard fo tachnology thatyer. i

1
A
]
]
!
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Giant Mine couild apply to achieve those reductions?

With respect to specific technology, no. Itis my und

that ther mines Have been sble to aceve thoss evsts 1 otrmese
! understand from your comments yesterday, that the mining techniques
in those other mines may be different from Royal Oak's operations
However, our position is that as long as limits are set
achievable, there is no incentive for methods or operations fo bu
changed in order to protect the environment better. | also suggested
that the minewater recycling may significantly reduce those levels,

Yes, one more question on the same issue. In my interpretation or my
understanding of what may take place with water conservation is exactly
the opposite. | will give you this analogy of how | see it. We have two
sources of water coming to surface: one from the minewater which
contains *x* pounds of ammonia; and, we have fresh water coming from
the lake which essentially contains zero. The purpose of our plan is to
treat the minewater, so that we use less of that fresh water. In actual
fact, the freshwater component, the one that is diluting the ammonia, is
going to drop by 20 or whatever per cent it achieves. So, | would expect
that since we aren't removing ammonia in any of these processes, we
should actually see an increase in the ammonia concentration reporting
tothe pond as a result of our water conservation initatives. So, while |
appreciate that everyone wants to see some incentive for us to move
towards lower ammonia levels, | think we are just hearing that those are
objectives and nobody can provide us with a clear statement of how we
can actually get there. We may have to fight to hold the current
reductions we have achieved, as we get through these water reductions.

| didnit hear a question there, Mr. Connell. Do you have a comment, Ms.
Stephenson?

I don't think so. | understand their explanation.
Are there any questions for DFO from the audience? Mr. O'Reilly.

Thank you, Tasha. | hope you won't take the line of questioning | want
to pursue, personally. | was really interested in the Baker Creek
rehabilitation. | guess in the second last paragraph on page 9, talking
about doing a historical assessment of the original state and fish use of
the Baker Creek area, does DFO have any idea of what the extent and
severity of degradation has been on Baker Creek and Back Bay?

Thank you. | believe that we do have several files on the background of
Baker Creek. Unfortunately, | think the Mine operations began before
it was assessed. So, pulling together all of this information wil be &
project that may take some digging. | don't think we should ignore the
fact that there s a lot of local knowledge here, which may be able to i
in the gaps that Fisheries files may have.

bR
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MR. OREILLY.

MS. STEPHENSON:

MR. OREILLY:

MS. STEPHENSON;

MR. WRAY:

MR. OREILLY:

MR. WRAY.
MR. OREILLY:

MS, STI ON

Thank you. | am pleased to hear that. Perhaps it s hearsay and | can't
speak on their behalf, but | have heard Yellowknives Dene First Nation
and Elders speak about a remarkable pickerei run on Baker Creek in the:
past. | did hear Ms. Stephenson admit that there has been habitat
destruction, does the Company actually have any current authorization
for habitat destruction?

No, again a lot of the changes to Baker Creek have happened
historically and the Mine doesn't currently hold any authorizations for
habitat alteration or destruction

On page 4 of the DFO submission, it mentions that the CCME guidelines
for protection of freshwater aquatic life is 2 milligrams per litre for total
ammonia, DFO's only recommending a maximum limit of 10 milligrams
per litre in the new licence. What effect would 10 milligrams per litre
have on the fish?

That's a difficult question to answer because it depends on the form of
ammonia, whether it is ionized or un-ionized, the temperature and the
species of animal you are referring to as fish. So, there is no definitive
answer that says this particular level will have this effect on this
environment. The CCME guidelines are generalized.

Thank you. | would also, Mr. O'Reilly, point out, while | can't provide you
with specific levels, | can guarantee you that there probably isn't a major
municipality either i this territory or anywhere else in the country that
could even achieve 2 millgrams. So, 2 milligrams may be something at
some point in time we would alllike to achieve, but | don't think it is
achievable right now with available technology.

1guess | am trying to estabiish whether the enforcement of the Fisheris
Act is driven by the best available technology or the protection of fish
and their habitat.

Ms. Stephenson. That's a good question.

1'am sorry, but | have to ask it.

The

MR. O'REILLY:

MS. STEPHENSON:

was whether of the Fisheries Actis based on
available technology or protection of fish. Is that right?

Yes.

To a certain extent,this is a weasel answer, but the particular
the Fisheries Act which deals with deleterious substanse,
enforced by the Department of Environment, rather than
Oceans. So, perhaps they have to answer that question, v
to the Fisheries Act specifically, if the Department of i,
Oosans legislation —and t goes back fo the fssus o wheter g

Yellowknife, NT
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'] Licence conditions absolve the Licensee of meetin
g other leg =
is transgressed and fish are killed o fish habitat is des(myeglst‘:::r:h
Department can and should prosecute. Does that answer your

question?
MR. WRAY: That's a very political answer. Mr. O'Reilly.
MR. OREILLY: That is the sort of response | expected and | admit that | am a weasel

asking the question in the first place. | guess | am playing devils
advocate trying to determine whether the Mine and its current level of
effluents are destroying fish and their habitat and whether the 10
milligrams per litre will perpetuate that and allow that to continue. | was
wondering what the position of the Department of Fisheries and Oceans
i with regard to enforcement of their Act. | am probably not going to get
much further than the respanse | have gotten so far. Thanks.

MR. WRAY: Do you wish to attempt a response, Ms. Stephenson?

MS. STEPHENSON: | will just add a further comment that with regard to actually enforcing
something like Section 36 of the Fisheries Act, which prohibts the
deposit of deleterious substance, which is what the case would be for
the ammonia question, evidence would have to stand up in court that
this was a deleterious substance and it did impact on the fish in this

. habitat, So, those considerations have to be included in any decision to
proceed with prosecution or in any assessment of whether or not there
was a problem in terms of the Mine’s activities impacting on fish.

MR, WRAY: “Thank you. Any additional questions for Ms. Stephenson? If not, thark
you very much for attempting to answer some fairly difficult questions.
It is now 12:30, so we will adjourn for lunch and we willreconvene at
1:30. Thank you

—-LUNCH RECESS

MR. WRAY: If we could come to order, please. Good afternoon. ladies and
gentlemen, The next intervener scheduled is Mr. Dave Talbot. Daye,
please take a seat. | also have been given three notifications of verbal
Bresentations, We do these in the order which they were fled with us.
. aftor Mr. Talbot, we have Mr. Sangris and Mr. Erasmus. i
Erasmus, representing the Dene Nation and Mr. Sangris representing
the Yellowknives Dene Band. Because both filed at exactly the SET:
e il leave it up o thase two gentlemen which one goes fiet 20
second. After Mr. Erasmus and Mr. Sangris, Mr. Bob Tur
representing the North Slave Metis Alliance. Mr. Talbot

MR, TALBOT: Thank you, Mr. Chairman. Before | getinto. this, Iwuulds nke:du:‘::\i ;;:;
| listened o your comments yesterday about the Wnte::" :;D o
Tespomeible for the actual enforcement of the 1aws (L BEACL Syt fnio
So, if those people reading ubmission wou!

g
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MR. WRAY.

MR. TALBOT:

MR. WRAY:

MR. TALBOT:

consideration, the last page asks the Water Board to take certain =t
and it would naturally be Indian and Northem Affairs who would tal
those actions,

Thank you, Mr. Chairman, for having me here. | won't read through the.
whole thing in the interest of saving time. | would li to, if I could at this
point, respond to a question you asked this morning on the first page of
my submission. | did actually go to Fisheries here in Yellowknife. | went
o their office and met with the Office Manager, Mr. Winston Fillatre, who
is the Enforcement Officer with Fisheries. | went there specifically
because | wanted to get an answer from Fisheries as to why they would
protect Mosquito Creek and they wouldn't protect Baker Creek. That
Wwas the response | got from Fisheries at that time.

Thank you, Sir. It s important that we have that on the record, My
question was primarily to find out who, within the Department of
Fisheries, made that statement. Thank you,

Mr. Chairman, in my submission, | mentioned photographs. | don't know
ititis appropriate at this time to hand them to the Board.

1f you wish to enter them as part of your intervention, you could give
them to Ms. Losier and she could distribute them.

1 have taken the fiberty of showing them to Royal Oak before | brought

is based on what | have heard in the Iast few days. | believe that
security...There have been figures of $7 milion, $9 million, $1 milion
offered to the Board. | believe that Royal Oak has said in their own
estimation, they calculated it in the vicinity of $8 million, so | would
suggest that, that would be a reasonable amoun for a securty,

As to whether or not security should be at that amount or whether it
should be in place at all, 1 would like to refer to the Inland Water
Regulations. Under Article 12.2(b): *The past performance. by the
Applicant icence or protecive assignes in respect to any other licence,
s to be used in fixing that amount. " - as to what that secu;

present Water Licence has not been completed; that the information
eauired from Roval Oak has not been forthcoming, | befioya r this
Case, that gives the Board the full authority to use the cost gf cleaning
up as a securiy.

| would aiso suggest that the Licence be imited to, at the very most, five
years. | would ihink, However, it would be more reasonable 1 have itfor
Just one year and then re-evaluate the situation ther,

That is all | have to say, Mr. Chairman.
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& @ VR WRAY Thank you, M. Talbot, and we do have your written intervention. For

the record, | am looking at, and Board Members have looked at, pictures
presented by Mr. Talbot of various scenes of 45 gallon drums, some
sealed, some lying on their sides, with some material spiliing out onto
the ground. Mr. Talbot, could you please indicate, for the record, where
and when these pictures were taken?

n MR. TALBOT: Those pictures were taken, Mr. Chairman, late last summer. You il
recall that | asked Royal Oak yesterday as to what the quantity was of
this arsenic stored above ground. | believe they said 700 barrels.
During our discussions here in the late summer, some employees of
Giant mentioned that they had observed this and that is when the
pictures were taken.

MR, WRAY: Thank you, Sir. Do any Board Members have questions for Mr. Talbot

Does the Applicant have any questions for Mr. Talbot? | now cpen it up
" to members of the audience? Thank you very much, Mr. Talbot. | take
it we can keep the pictures. Thank you.

0 \We had scheduled Enviro Watch, but they have advised us that they are

unable to make a personal presentation. However, we do have Enviro

Watet's application on file and it will be entered into the record. | wil

- fow ask for either Mr. Erasmus or Mr. Sangris, whichever you prefer.
§ ) You could do it jointly, itis up to you

MR. ERASMUS: Thank you, M. Chairman. My name s Bill Erasmus, National Chief of

“ the Dene Nation. With me is the Chief of the Yellowknives Band, Fred
Sanaris. Maybe we could do  joint submission. | wil have Fred

T Sancris speak first and then | can speak after him. Then we would be
open for questioning.

1 MR. WRAY: Go ahead, Sir.
MR, SANGRIS: Good aftermoon, Board Members. My name s Fred Sangris, for the
[ ooord. | am the Chief of the Yellowknives Dene First Nation in Neilo

I have a copy of this. It was handed over already.

As the original people of this area, my tribe, we are very fami far with the.

| Giant Mine and its history. Long before the Mine was buil in 1938, out
Sasiftional camp was located where the present Giant Mine is now. Our
people knew about the gold way before it was discovered. In fact, it was

\ fre Dene women from Dettah who showed the prospectors where fo
locate it. It was of no value to us. It didn't mean anything to us.

1 \What was important was the water, fish, game, moose, beaver, muskrat.
Thoss were mportant fo Us. W fished at the mouth of Baker Creek
L ] \n my Ianguage, we call it “indaa deh" which means_Jackfish Riveg
That s the racitionsl name of this area Jackfish River was & favcufi
B i are and: Trewood gathering site, Thers may be & lotof

Yellowknife, NT January 28729, 1998
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important sites in that area.

Now we can't hunt there any more. We can't eat the fish from the lake
and we can't drink the water. At times, we cannot even breath. Al
because of the arsenic.

There was an arsenic discharge in 1949 that resulted in the death of four
children from one family in Ndilo. This is from my tribe. A 1967 Health
and Welfare report stated that a herd of cattle and other livestock had
died and that children had become sick as a result of drinking
contaminated meltwater during the spring of 1949 and that “Indians”
living on Latham Island became sick and died in April 1951. Public
Health warnings were issued by Dr. Stanton for the two springs following
the arsenic discharged. Free drinking water was provided to the people.
Ndilo because of the contamination of their water supply from arsenic
from Giant Mine. In the mid-1970s, concerns were raised again about
water qualty. In 1974, officials posted warning signs around Back Bay
and Yellowknife Bay, so residents would not drink the arsenic-
contaminated water. This concer was extensively noted by the
southem media.

Giant Mine's application to the Water Board states that they have a
leass for Commissioner's land, which expires May 31, 2013, This is not
correct. This is Yellowknives Dene land. It is only leased, This s part

regotiations with the federal government. We are filing a claim against
the Government of Canada for the loss of use of our land around this
mine site.

Our Elders remember when the Mine was buit, We were never
consilted and we did not give our consent to have ths mine bt on gy
\and. Because fhis i our home and we willalways be here we want
change the relationship of the past.

Although we cannot, at this time, support the renewal of Royal Oak’s
licence, we are recommending that their current licence be. extended six
Tonths beyond its expiration date of April 30" unil Octoper 31 We
support the callof the Depariment of Resources, Wildie ang Economic
Development for Royal Oak to develop an arsenic management plan
within six months.

We are, thersfore, proposing that by July 317 Royal Oak
developed: Eits
- areclamation plan.
2management plan working with the Yellowlcives Dene
and Elders using the traditional knowledge of a."':' NBT":."
plan would require an | assessmen .
would acress the folawing: slorage and sposa of g, Nd
surace and subsurface), stabilly and ciean gyt k.,,f:""‘
as;

Yellowknife, NT

January aame

b T T D ]

o




‘ monitoring the quality of the wate

e ty ‘ater entering Great Slave Lake ang
Royal Oak would be required to pay a security de;

osit

the cost of clean up, a minimu of $10 millon. -~~~ |- "O1d cover
Between August and Novernber 1998, the Water Board wold review the
reclamation ‘and management plan submitted by Royal Oak, A Pportion
of that security deposit would also have to be deposited. By the snd of
October, the Water Board wil eview Royal Oak's application for renswal
of its licence at Public Hearings. The renewal is conditional on fts
meeting the three above-noted conditions.

The Yellowknives Dene do not want a repeat of their past experience.
They do not want the Mine to close and leave the arsenic where it can
contaminate our water supply again. We are asking that the Water
Board exercise ifs authority to safeguard our people, my people, and the
people of Yellowknife and the Northwest Territories.

1 would also like to remind you that even to this day, my people can't use
the water. The fish are contaminated. My people are dying of cancer
In the last five years, cancer has risen very high. We live right across
from Giant Mine and we can see the Giant stack. Peaple still fish, still

) hunt the traditional food, still pick berries and stil gather wood for
firewood and cooking. Developers and explorations don't have any
respect for my people's way of life or what is important to them. | want
them both to understand that. Thank you.

MR. WRAY: Thank you, Mr. Sangris. Mr. Sangris has provided us with a written
statement of his remarks and we will enter that onto the public recerd.
Thank you. Mr. Erasmus.

MR. ERASMUS: Thank you, Mr. Chairman. My presentation will be oral, but | would like
to put on paper my thoughts afterwards and | can have them to you for
when you are rendering your decision.

As you know the Dene Nation is a territorial organization that represents
people beyond the boundaries of Yellowknife. So, my report reflects
concerns of other communities and wishes that have been brought to
our concern over the years. We have spoken about Royal Oak, Giant
Mines and other surrounding mines and developments at our meetings
and in our deliberations over the years. | can provide you with some of
that information to show that the interest is there and the concern that
this is a real issLie. As you are aware, it isn't only an issue (o the Dene,
I believe this is a people's issue. It affects all citizens in the North an
' other people in Canada.
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We realize that this mine has quie 3 reputation across the couniry
because they are using methods unlike other mines in extracting a7d
getting the end result. We understand that there are approximately. i
kilograms of arsenic going into the environment daily; 50 o 60 tons o
sulphur dioxide, which affects all of us. We are especially concerned
that underground there is something like 280,000 tons of arsenic being
stored. We are very concerned that the storage facilities may not be
able to hold the arsenic and that it may get into our drinking water which
will affect ot only the animals and the environment, but the people in
and around the lake throughout the whole Mackenzie Valley. | think
280,000 tons is probably enough to effect the whole planet.  We are
very concerned about that.

We fully support the Yellowknives Band not to issue a new licence. We
feel that the Board has the authority to look at the existing licence, see
if the Mine has met the requirements from the last licence. Upon our
study, itis clear that the Mine did not come up with an action plan on
reclamation and a management plan that they were supposed to have
under the last licence. Initially, we were going to suggest that they have
2 short-term licence of two to three years on condition, but because we
find that they have been negligent in our view, we feel that you ought to
extend their present licence to a maximum of six months, which means
being in operation for another nine months, Within six months, have the
management plan put before us, which then gets public scrutiny.
Because of the special situation that they are in the Yellowknives
traditional teritory, that they work with the Yellowknives so that they can
include their traditional knowledge and practical outiook towards future
management. When Public Hearings begin, the public should be
supported financially to look at the findings and then comment, and
decide on what action to take from there.

Along with that, we feel that the $400,000 security bond is very
inadequate and that, at the very least, $10 million should be set aside,
which reflects more of a cost estimate that people are coming up with.
As you know, no one knows what the cost s going to be. From the last
few days, we hear that for underground pumping cold water to freeze the
permatrost at the very least would cost §7 milion. That isn't talking
about the surface. So, we feel $10 million would be accurate and
provide some stability and security to people in and around Yellowknife,

WWe also want to remind you of the most recent Supreme Court decision
in Brish Columbia which has affect in the North and across Canada. It
is the Delgamuukw case between the Crown and the Nisgala Indians of
Northern Briish Columbia, The decision is very far reaching. .
establishes that peaple do indeed have aboriginal ttle i that are; that
the provinciallaws are imifing and cannot extinguish the rights of thoss
peoples; that even though licenses and applications may have come
before the goverment and have been issusd to developers, the il
people from that area still have an interest in the development and have
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o be braught nto the equation. | think thatis what the Yellowkrives are
asking here,

Also the question of compensation is brou
is a question that the Dene also have.
about the court case is | believe you ought to get your legal people logy
at the case to see how it might apply in this instance. | do baleve o,

and federal g nt are the decision
and seeing how their policies, approaches and attitudes fowards ot
Nations is going to be impacted by that major case. Our office can alep
make available to you analyzes and opinions that we are able fo get 1
the next ittle while.

ight up in that court case which
The point | am trying to make

Very quickly, Mr. Chairman, those are the comments | wanted to adg

| was born in Yellowknife. | live in Nailo right across from Giant Mines,

| have lived here most of my life. Arsenic s a fact of ifs. We would like.
to see i . We would like to the Water Board
in being open and making available the opportunity for people like us to
come forward and bring our views so that you can hear all of the interest
that you have before you. With that, thank you very much, Mr.
Chairman.

Thank you, Mr. Erasmus. Do any of the Board Members have questions
for Mr. Erasmus and Mr. Sangris? Dr. Gilchrist.

Chief Sangris, could you tell us whether there have been any
discussions with Giant Mine about their relationship with their band?

We don't have a relationship. There is no communication. The only
time they wanted to talk to us was when there was the Giant Mine strike
and they wanted emergency workers. They decided to hire our people.
Before that and even now, a lot of our people don't work in the Mine
there. None of my people are employed there, not one. I there is
another emergency like that, they will come to us and start hiring our
people. There is no relationship now. That is something we have to
work on.

Does the Applicant have any questions for either Chief Sangris or Chief
Erasmus?

1 don't have any questions, but | would ask if I could take a copy of the
written submission from Chief Sangris with me today to get to our
management personnel. | think that is important that, that, be
communicated promptly to them.

Yes, we will try to arrange for you to get a copy. Unfortunately, we don't
have a photocopier here, but perhaps the hotel willlet us make a copY.
Any questions from the audience for either gentiemen? No? If not,
thank you very much for your presentation.

Yellowknife, NT
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MR. SANGRIS:
MR. WRAY:

MR. SANGRIS:

MR. WRAY:

MR SANGRIS:
MR. WRAY:

DR. GILCHRIST:

MR. CONNELL:

MR. WRAY.

MR, SANGRIS:

MR. ERASMUS:

I would just like to make a comment
Go ahead.

id
iere was a discussion on the Back Bay fish study last year. | woul
Hhstsiesins il initially when the Back Bay study i
underway, it was a joint effort between the Yellowknives Dene Fir
Nation, Department of Health and DIAND. | wanted the Board to know
that. When the study was underway, we were left out of that process.
In the beginning, we were together but we were eventually left behind
There was no communication from Health or DIAND. That study was
done solely on their own, was taken away from us and the reports were
done by themselves. We were not part of that report. | want to remind
you of that.

I take it with that comment that you do not support the conclusions of the.
study?

No.
Thank you, Sir. Dr. Gilchrist, you had a question?

To follow upon my question to Chief Sangris, | would direct a similar
question to Giant Mine. Have you, at some point, looked at the.
relationship with the Dene people? Has this been a subject of
discussion?

Mr. Chairman, | am not in a position to be able to answer that.
Unfortunately, | don't have a specific response o anything | would say
would be incorrect. | know of no relationship or no work that has gone
on

Thank you, Mr. Gonnell. Chief Sangris.

In the history of the Yellowknives that was done this past summer, our
traditional knowledge study, is in the back. Maybe you want to grab one,

That will give you an idea of traditional knowledge studies. We would
also fike to keep the doors open for Giant Mine to start talking with us,
That might be the start of our working relationship.

Thank you, Mr. Chairman. | have a final comment. | want to make it
clear that we aren't here advocating that the Mine shut down. | don't
want anyone to interpret our comments today to be unfair to the Mine.
! think we are trying to follow a practical approach that asks the Mine o
assume the environmental responsibilty that goes with this kind of major
development. You as the regulating Board are the proper authorities to
bring the question to. If people understand that, that is the light within,

our argument, then we would be pleased to present it in that way.

Thank you
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Thank you. | do have one question. It may not be th:

Ui b e e
For exampl, extend he Lizence for six months and then the Wate
Boara would look again at the reclamation plan, et cetera. AS you are
very well aware, one of the difficulties that we face is we are quite
unsure at this point in time what authority is going to be around in six
months to look at this. As you know, the Mackenzie Valley Regional
Management Act is presently in second reading and is expected to go
for third reading fairly soon. If that is proclaimed at some point in time
within the next three to four months, it effectively will bring to an end this
Board and replace it with something else. The problem is none of us are
quite sure yet what will replace or wihat the transition would be between
the two boards or how any reports that we may commission will be
treated by another board. Do you have any comment on that process?
How do you see that process suiting your purposes?

Thank you. Very good point. My suggestion is that there is no
guarantee that the legislation, as is, is going to get passed. Secondly,
ifthe legisiation is passed, however the Board is siow in getting moving
which s liely because of the past history, | would suggest ihat you look
2t ways Canada can use its discretionary authority. The Minister of
Indian Affairs, for example, using the discretionary authority to put info
offoet the recommendations or the decision that this Board makes.
Canada has to take the lead, if not the DIAND department, the Fisheries
and Oceans or whoever fs responsible. One of the departments has fo
fake the lead. So, | would suggest that you include those thoughts in
your final decision-making. Thank you.

Thank you, Sir. Itake it thatis it Thank you very much geflemiat
e how have M. Bob Tumer, representing the North Slave Metis
Alliance. Mr. Turner.

Thank you, Mr. Chairman. My name is Bab Turmer. 1 am with the North
Siave Metis Aliance. We are the other aboriginal group who have
\raditionally used and ocoupied land in this region, as the Yellowknives
We just haven' been treated on the same equitable basis.

| think we all now that the Mine is poluting our envirorment. We have
experts saying discharged water is below allowable fimits. What our.
peaple need Is assurance that we can understand. At these points of
Haanarge, where they say the allowable limits are drinkable. | think we
oult apree with it f we were fo see these experts drinking (hat water.
ot tha recommendation we would lie to mak is or the safety of the
publis becatse we hear, unofficilly, you sure wouldn want 1o dink that
B s sacommendation wauld he to put signs p it thosg SECC
warning people that the water that they drink, i they are unaware of the
mine site and they are a tourist who came in and paddied around QhQI
corner, if they become thirsty and drink the water, it may have harmful
effects.
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MR. WRAY:

MR. OREILLY:

The other recommendation would be with regard to the security deposit.
We don't want to see th . neither the federal or t ,
becoming responsible for reclaiming the area. There are many
examples of that process happening now where mines have abandoned
he sites and left the country. A good example is Discovery Mine. The
federal government is bearing the burden of the costs.

So, we recommend that the security deposit reflect the actual costs of
feclamation. According to technical information from other government
departments that we have to trust, we think it should be $9 millon plcs.

Our definition of "restoration® would be when we see these experts out
on that site drinking the water from the creeks or- eating the fish from the
rivers. Thank you.

Thank you, Sir. Questions from Board Members for Mr. Turner? Mr.
Connell, do you have questions for Mr. Tumer? Any questions from the
General audience? Ifnol,thank you very much, Mr. Turer. | have just
o Seen given another sip of paper. | would invite Mr. Kevin O/Relly
to make his presentation,

Thank you. | was out in the hall. First of al, | am here as a private
clizen and | realy hadn'tintended o even make a presentation byt | did
Wantto offer a few observations. | have sat here over the sourse. of the
hearings and | wanted to offer a few observations/recommendations.

| am realy concerned about the underground arsenic and the lack of
Progress on this issue. | know that it is a historic problem, Royal Oak
fnay be relieved to hear me say that, | am not even sure if they should

| gan sense some goodwil here, but | am really concemed. about this
and | want to see something done about it as soon as possible. |
shpreciate the work that DIAND has done on the issus. | fink & was

aomehc s part of the application and, therefore, part of tis projecy. | am
concerned that they handed it over to the Water Board Probably too
early.

I also disagree with DIAND's approach on securiy. | thnk thay we

Yellowkrife, NT
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should be looking at setting aside some secur

ity now f
underground arsenic if we are talking about a five-year term o e
Licence. I don't think the position that they put forward fs completely
consistent with their own evolving policy on mine site reclamation,

| am also a bit surprised and actually astounded that DI i
submit the Dillon report and Mr. Brodi's report on E i i
Water Board much earlier than yesterday or perhaps even today when
we found it at the back of the hall. | note that they are dated September
and November. | think they are very significant documents because for
the very first time, at least that | am aware of, we actually have some
very rough cost figures for what it is going to cost to deal with the arsenic
trioxide underground. | just wish in the future that this sort of
documentation can be brought forward earlier and aid us in discussions
of licenses and so on. If you are here in a few months, | would stil ke
to make that recommendation that DIAND do this much more quickly.

| am concemed about GNWT's position on the security; only $1 million,
It doesn't really give me much comfort knowing in the surface lease the
clean up is at the complete discretion of the Deputy Minister of MACA
f we know that the full reclamation costs for this at the surface may be
57 million or $ million and they are only recommending $1 million now,
where is that going to leave us further down the road when we start to
deal with the issue of the underground arsenic trioxide. It clearly paints
to the need that the GNWT has to have a policy in place to limit public
liability for its lands. We don't have that yet.

Another abservation on the Department of Fisheries and Oceans, |
pushed the point of what really drives that organization, whether it '8
brotection of fish and their habitat or best available technology. 1n
bwn mind, it is fairly clear what is driving it. | am concerned that we
have {o find ways {o lower than ammonia levels in the discharge. If the
\workers are given better training and there is some monitoring of how
{he explosive is handled underground, there is probably some ways (o
oo the ammonia. | don't think anyone has really touched on the
‘esub of the sewage going into the tallings. There is probably ways to
Significantly reduce the amount of ammnia by diverting the sewage and
properly treating it

On the term of the Licence, | tink this clearly has to be tied to the issue
of the arsenic trioxide management plan. | think five years Is far 99
fong. We cantwat that long. | think the term of this icence nas (o be
et 1o that fssue and | am suggesting a licence of no mare than 64
years. | would suggest that the security be set, at ast inltially b this.
two-year licence, for §7 million as DIAND suggested. | think what should
be mmmediately Increased to $4 millon and on the first anniversan’
another $3 million added

The term of the Licence should also be tied in to the submission of &

Januiry 28/20, 1698
Nellowiknite, NT
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MR. WRAY.

MR, OREILLY:

MR WRAY:

m some of the

proposalfom Royal Oak tht receive the thumbe-up forn serte €02

ibmittet
regulatory bodies. Once that proposal has been sul Y
Irigger a new Water Board hearing, So, he tem of the Licsnce May 25
lesa tnan o yecrs, i i rests cealy on oval oake sHEK RIS
don't get it within a two-year period, then we have to fin
hammer.

1 think there needs to be specifi provisions in the Licence So that
DIAND has the abilty to tap a security if the necessary research an
studies are not conducted. | think there are provisions in the Water Act
to do that now.

In closing, | am calling for a licence of a much shorter duration than five
years and that it eally be tied to the production of an adequate arsenic
trioxide management plan. Thanks.

Just one question, Kevin. The arsenic trioxide underground plan, would
you see that as part and parcel of a much larger Abandonment and
Restoration Plan or as a separate component?

| know that, if memory serves me correctly, the Abandonment and
Restoration Plan dates from 1993-94. It is in dire need of being revised
as well. We have to deal with this issue of the arsenic trioxide now.
Every day we wait another 101to 13 tons is going underground. We can't
wait any longer. | do think that is a component of the abandonment and
restoration issue, but | don't want to have to wait any longer. | want
something done about this now. | have been harping on this issue, as
¥ou can appreciate, almost as long as | have been in Yellowknife; 12
years. We have to find a way to deal with this,

So, | don't think they should be tied together. They are related but |
don't want them tied together for the purpose of determining an
appropriate term of the Licence. We have to get on with it

Thank you. Any questions for Mr. O'Reilly from the Board? Mr. Connell,
ay questions from the Applicant? Questions from the audience?
Thank you very much, Kevin

Normally at this point intime, we would now ask the proponent for their
summation remarks. However, prior to doing that, there are some
issues that the Board must deal with. | have a question of the Applican
and then | propose to adjour the hearing for one hour, at which oinf jn
ime we will reconvene and the proponent can make their summation
remarks and then I will make mine,

Prior to that, Mr. Connell, we have heard a lot during the fast two days
regarding ‘progressive reclamation.” Have Royal Oak dons any thine,
or planning on a progressive reclamation plan for the mine sitap. "0

Yellowknie, NT
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& VR CONNELL We have put together our own internal progressive reclamation plans,

but as you can well imagine the funding for those v

alr curent facal abity 1o put hose Ino place. So. we e ey
doing progressive reclamation, tjustsn't to the degree that most peopie
would like to see. have also been tardy or delayed n don
reclamation on some of the taiings impoundment areas becauss they
still play an active role in our future plans for those tallings areas, For
example, we do have plans, as we have stated, to go back and utize
the north pond. So, it wold be inadvisable for us to try to reclaim that
pond while it is still in our plans to neutralize it

MR. WRAY: Thank you, Sir. We will reconvene at 3:30.
—SHORT RECESS.

MR, WRAY: Thank you. We will now call the Hearing back to order. | apologize for
being slightly longer than we had said. These are complicated matters
The next phase of the hearing is to hear a summation from the
Applicant, Royal Oak Mines. Mr. Connell, you will be making that, |
understand.

MR. CONNELL: Yes, Sir. Thank you, Mr. Chairman, Members of the Board, Ladies and
Gentlemen. Thank you for your interest in the future of the Giant Mine.

» 2s demonstrated by your atiendance over the past two days at this
licence renewal hearing.

Having heard all the interventions and the participation from the
audience, | would like to take this opportunity to sum up on behalf of the
Applicant, Royal Oak Mines Inc.

| know you are all well aware of the tough situation that the gold ming
industry s currently facing. We do not know how long this cycie willast,
but Royal Oak Is intent on surviving through this period. | tink 1998 wil
be a tough year economically and we would ask the Board and the other
regulatory agencies to give this due consideration during their
deliberations on the renewal of the Water Licence for the Giant Mine.

Specifically, | would like to review the key issues of concern to out
company as you go away to deliberate on the renewal of the water use
ficence for the Giant Mine.

Length Of Licence Term

The firt fem is the length of th icence term. Royal Oak entered he
Licence renewal process requesting a 10-year licence term We
requested this long period to demonstrate our ‘acknowledgment of the

fact that our responsibility to the Giant Mine site does not end Wﬁh;hﬁ
. exhaustion of the known ore reserve. While Giant currently 18
y something in the order of five years of mineable reserves, it shou

pointed out that the Giant Mine has operated for 50 years with a reserve

28129, 1998
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base not much larger than it currently has.
This

Most intervenors have proposed a fve-year lcence tem. _Th
recommendation comes from what we perceive to be a genuine public

operating life. We acknowledge that concem and accept any
recommendation for a five-year licence term.

Water Use >
Royal Ok has recently commissioned a minewater treatment circuit
that, if fully successful, wil enable the Giant Mine to make some
significant reductions in the amount of fresh water consumed in the mill
in 1998. While the plant is new and has yet not proven, Royal Oak is
fairly confident that a proposed limit of 1.5 million cubic meters of fresh
water plus groundwater can be achieved.

Royal Oak recognizes that there is economic benefit in achieving further
reductions in the amount of freshwater consumed at the Giant Mine.
Further reductions will extend the projected operating life of the current
Tailings Containment Area and defer the cost of constructing new dams.

However, at the present time the Company cannot definitively tell the
Board how or whether further reductions beyond the 1,5 million cubic.
metres oan be achieved until it expends resources to explore the
technical and economic feasibity of implementing new recycle
schemes. We would need time to explore these possibilities.

1t would be helpful if during its deliberations, the Board could prioritize
the ftems that the Company will be required to accomplish over the
licence term and where possible spread the requirements out over the
full licence term,

Security Bonding

Royal Oak acknowiedges the public concer over the amount of securiy
bonding currently required under the existing licence. It shoald b
remernbered that his level of bonding was increased by 100 per gary
over the past licence term.

\We have heard the concern expressed by the inervenors that the Board
does not have adequate security to cover the full cost of
However, at the current price of gold t will be difficult, if not |
for Royal Oak to fund a large increase in the. security

cary out the studies, investigations, pilot plant testing and ey,
9ineerin

required to complete and implement the proposed arsenc 9

plans. 'anagement

Royal akis very concemed with the scheclule proposed fy
increasing the amount of bonding required in a new. ueemy _?J‘/‘\.Ni:)‘fm
the

Yellowknife, NT
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basis under which the Company has asked the Board to retain the
bonding requirement at $400,000 at the beginning of the new ficence.
term. The Company has recommended that any schedule for increased
bonding requirements be reviewed and negoliated after the Company
has completed its revision of the Abandonment and Restora

November of 1998, il

Royal Oak is not prepared to comment on the abandonment and
restoration cost estimates as calculated and presented by Mr. Brodie
These first order reclamation cost estimates appear reasonable but the
Company reserves further comment until outstanding studies are
completed in 1998

Effluent Limits

DIAND, Environment Canada and DFO have recommended that the new
licence include a reduction in the allowance discharge limit for tofal
ammonta to 10 ppm.

Environment Canada have advised the participants in this hearing that
{he Metal Mining Liquid Effuent Regulations should be amended in the
near future to extend coverage to gold mines. It should be noted that
the AQUAMIN process for recommending amendment of the Metal
Mining Liquid Effuent Regulations recommends including total ammona
as a parameter to be monitored by not yet regulated This
e sommendation was reached on the basis that the mining industry
Soross Canada is having difficulty in treating and removing ammonia
from mine wastewater.

While it may be desirable to work towards target effluent limits of 10 ppm.
for total ammonia, no one knows whether or how these reductions can
be achieved.

As indicated by Environment Canada, ammonia in the un-ionized state
is significantly more toxic than ammonia in its jonized form. Whether
total ammonia is present in waste water s un-ionized of fonized is most
oftan a function of the pH of the water. Ata neutral pH of 7.0, ammonia
& more likely to be present in the less toxic onized form. At higher pH'S
Smmonia fs more likely to be present in the un-ionized form

The effective treatment of goid mill effuents requires that the fin2l pH of
e wrnata water be raised by the addition of lime to precipiate the
B tfned heavy metals such as copper and nickel. Consequenty w8
e toh.D station whra f we direct our ffors folowering heaiy
metals in the waste water, we reduce the abilty to reduce un-ionized
ammonia levels. Vice versa, if we lower the pH to treat ammonia, we
can expect to see increased heavy metal levels.

Based on the experisnce at small tonnage underground ines across
Canada, we would ack the Board to be cautious in lawering ammonia

Yellowknife, NT b ""ﬂ
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effluent imits without some clear indication that the new limits can be
technically achiever

The Board should aiso take into consideration that any significant |
reduction in the amount of fresh water used in the plant wil reduce the

amount of dilution that presently takes place in the tailings impoundment

and may increase the concentrations of total ammonia observed. For "
example, if fresh water consumption is reduced by 20 per cent, then the

ratio of minewater to process water discharged to the tailings
impoundment will shit. The Mine will, which contains most of the .
ammonia, wil represent a higher proportion of the water discharged into

the tailings impoundment.

We believe that some reduction in total ammonia towards 15 ppm can 1
be sustained, bt we do ot believe that we can consistently achieve
effluent levels below 15 ppm.

Royal Oak requests that the Board maintain all other discharge fimits at

their current level. The limits for these parameters are consistent with
Canada’s Metal Mining Liquor Effluent Regulations, both currently in ‘
existence and as proposed under the AQUAMIN process.

Royal Oak does agree that the inclusion of aquatic toxicity testing for the
Mine's effluent is appropriate. Given our limited data base on aquatic @
toicity at this mine. It is recommended that this be a monitoring
requirement only at this point in time and not a regulatory limit. This is
consistent with the pattem established under the new MISA regulations

in Ontario as mentioned by Environment Canada in their submission
yesterday. ‘

Arsenic Management Plan

Royal Oak will continue to manage the arsenic trioxide storage vaults to
keep the material secure while a long-term management option is
developed. We have heard the frustration expressed by regulatory
agencies and the general public over the time it has taken to come to &
conclusion over fow this material should be dealt with in the long term.

This is a complex problem and, as you have heard during these
hearings, it is not an issue where an off-the-shelf solution can be
applied. Royal Oak has made significant advances over the current

licence term in coming o grips with this challenge. The Company ha

made a significant change in its focus of how this challenge shouly n! .
addressed; specificall, | am referring to the decision to focus its aney o
on removing and upgrading this product rather than devmp;?,,

vaults and how they are being managed in the hands of the re,

agencies and ofher public inferest groups as the evidence o 10!

involvement in the October workshops. We hape this type of h’fuu"?h its
can

Yellowknife, NT uary 282 (o
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continue as the solution to this challenge evolve

Royal Oak does not believe that a credible Arseni

Can be compieted witin he et yoarof e st 1 1w

minimum of two years to complete all the work involved in the

development of the technology that will be required to recover, process

and market an upgrade arsenic trioxide product. Mining technigues

need to be developed and the field-tested. An upgrading process naeds
to be developed and piloted-tested. Sufficient product needs to be
produced to test and develop a stable market outlet. Techniques have
to be developed for stabilizing the dusts that cannot be safely or
effectively removed from the underground storage vauits. Techniques.
have to be developed for recovering gold from the upgrading process.
sludges and for stabilizing these sludges for disposal.

We also have to assume that not everything will ga as planned and so
we have to allow some contingency time to investigate altenative
management plans.

It is Royal Oaks belief that a detailed proposal adequate for
environmental screening, cannot be completed within one year of the
licence renewal date. Royal Oak reiterates its position that May 1, 2000
is the earliest realistically achievable date

Abandonment and Restoration Plan

Royal Oak has committed to update its 1994 Abandonment and
Restoration Plan by November of this year, which is six months after the
Jicence renewal date. It is our opinion that this is the minimum amount
of time that will be required to provide the level of detail that is required
to meet the Board's requirements in a meaningful manner.

Continency Plan

Royal Oak agrees that the Giant Mine Contingency Plan should be
updated on an annual basis. We suggest that the date for this
submission be made to coincide with the Licence's annual reporting

April 30, 1998, as part of ts commitment to take management action fo
achieve reductions in the numbers of spill events.

Tailings Management Plan

Royal Oak believes it appropriate to formaize the Tailings Management
Plan for the Giant Mine. The Company has presented its plan i
conceptual form during s submission. The success of the newt
minowater treaiment plant will have a large influence on the viabity o%
this conceptual pian. Royal Oak would sk the Board for one year
complete this requirement

Yellowknife, NT
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Hazardous Waste Management Plan asie
Royal Oak believes it appropriate to develop a Hazaraeus FRe0
Management Plan for the Giant Mine. This plan shoul i
hazardous waste such as batteries, chemicals, waste,

requirement.

Mr. Chairman, that completes my summation. | do have it in written
form and will definitely pass it to you, so that it is fully in ts integrity.
Thank you for the opportunity.

MR. WRAY: Thank you, Mr. Connell. At this point in time, | would like to thank all of
the participants, in particular the Department of Indian Affairs and
Northern Development. | have to say this is probably the best and
clearest intervention that we have seen in front of this Board for some
time. | would thank all the individuals involved for the manner in which
they conducted themselves and for the information that was provided to |
this Board.

With respect to the Applicant, | would like to thank you for your
cooperation. You have certainly not atiempted to duck any of the major
issues.

Normally at this point in time, | would go over what is about to happen
and then we would close these Hearings. That would be the end of the
formal part o ths process. However, there are a number of outstanding L
issues that are of major concern to the Board. Therefore, | would direct

the Applicant, Royal Oak, to provide to this Board, no later than March

15", a progress report o the surface contamination study that was in ~
part G, item 11, of the existing licence. | realize in your presentation that

you had stated that you would be submitting an additional report by the

end of March 1998. | am merely bring that forward by two weeks, 6 we

ask that, that be done by March 15 {

This is no fo say hat this entr process wil star all ver agaj

have closed a certain part of the Hearing, bt there are il jagn V¢

Board decisions that we may wish (o communicate fo the pupt S and

we feel should be done in a publc forum and not within fre ee,.ﬁ,m";’; ]

i 3
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; our office, as is normally done. Thank you very el
cooperation. This Hearing is now adjourned. Thank
—ADJOURNMENT
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