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1.0 Context and objectives 

Troilus Gold understands the importance of water management and present and future land use 
to the projects cree stakeholders/rightholders. In an effort to be as transparent as possible as 
well as to gather and address concerns, questions and recommendations upstream of the 
Impact assessment study. The water management workshop regroups engineering, impact 
assessment consultants, Cree stakeholders and Troilus Gold representatives. The workshop is 
held to provide an overview of the Troilus Gold project to cree stakeholder/rightholders to 
address concerns/questions and receive recommendations to adapt the project according to 
comments received.  

The 2024 water management workshop is a continuation of the first water management 
workshop that took place in 2022 where several water management options (particularly as it 
pertains to the Bibou stream deviation) were presented to the cree stakeholders/rightholders to 
receive their concerns and comments and to better advance the project to satisfy conditions 
stated by cree stakeholders and rightholders. 

The present document is a representation of the information  exchanged and gathered as well 
as action items to be addressed.  

1.1 Participant List 

Name Organization Participation 
method 

Willie Hamilton AGP In person 
Étienne Hudon Blumetric In person 
Léonard Agassonoun Blumetric In person 
Michael Melay Blumetric Online 
Rich Schmidt Blumetric In person 
Sara Magdouli Blumetric In person 
Catherine Dickson Cree health board In person 
Farah Désiré Cree health board In person 
Paul Meillon Cree health board Online 
Pamela Mcleod Cree nation of Mistissini Online 
Patrick Wapachee Cree nation of Mistissini Online 
Anna Krupa Grand council of the crees In person 
Aurora Hernandez Grand council of the crees In person 
Graeme Morin Grand council of the crees Online 
George Awashish Land user (M-34) In person 
Kenny Awashish Land user (M-34) In person 
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Samantha Awashish Land User (M-34) In person 
James Neeposh Land user (M-39a) Online ? 
Tony Petawabano Land user (M-40) In person 
Kristina Maud-Bergeron MU Conseil In person 
Émilie Charest Stantec In person 
Guylaine Bois Stantec Online 
Julie Massicotte Stantec In person 
Catherine Stretch Troilus gold In person 
Jacqueline Leroux Troilus gold In person 
Marc Tremblay Troilus gold Online 
Mathieu Michaud Troilus gold In person 
Carl Pedneault WSP In person 
Jonathan Friebel WSP In person 
Mathieu Gosselin WSP In person 
Vlad Rojanschi WSP In person 

1.2 Schedule 
The 2024 workshop schedule was organized in the following manner: 

Time 
slot 

Subject Presentor Comments Slides 

8h-
8h15 

Opening remarks Mathieu Michaud- 
Land user for 
opening prayer 

Thank participants, 
Reiterate 
importance of 
building good 
relationships and 
acknowledge 
importance 
accorded to water 
and traditional land 
use. 

1-2

8h15-
8h20 

General rules Mathieu Michaud Explain rules for 
workshop; ensure 
participants this is 
a safe space t 
share their 
thought, concerns, 
and questions.  

Slide 3 

8h20-
8h40 

Presentation of 
participants  

All Round table-
introducing 
participants; name, 
company and role 
in the FS or IA  

Slide 4 
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8h40-
8h50 

Review objectives 
/schedule 

Mathieu Michaud Present different 
parts of the project 

Slide 5 

8h50-
9h20 

Part 1 -recap 
2022 workshop 
and comments  

Mathieu Michaud Present 3 options, 
comments, and 
recommendations  

Slides 6-17 

9h20-
10h 

AGP-Mining plan Willie Hamilton Explain mining and 
storage sequence   

AGP 
presentation 

10h-
10h15 

Coffee break 

10h20 
-11h20

WSP- surface 
water 
management plan 

Vlad 
Rojanschi/Jonathan 
Friedel 

WSP 
presentation 
28 slides  

11h20-
12 

WSP-water 
treatment  

Vlad 
Rojanschi/Jonathan 
Friedel 

WSP 
presentation 
12 slides  

12-1
PM

Lunch 

13h- 
14h 

WSP-tailings 
management and 
hydrogeology  

Mathieu Gosselin 17 slides 

14-
14h45h 

Recap project 
changes since 
2022-
environmental 
characterization -
TLG  

Mathieu Michaud Slides 18-
37 

14h45-
15h 

Afternoon break 

15h-
16h 

Work groups Mathieu Michaud Separate into 
predefined groups 
to discuss 
concerns, 
comments, 
recommendations 
(in table form)  

Slides 38-
41 

16h-
16h30 

Presentation of 
working group 
concerns  

All We will answer 
questions where 
possible and 
ensure participants 
that we will follow 
up on points that 
could not be 
addressed at 
present.  

16h30 Closing 
remarks/prayer 

TLG-Land users Thank participants, 
maintain 
communication 
lines open, 
summary of 
meeting will be 

Slide 42 
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provided for 
accuracy of 
information noted. 

2.0 Main concerns 

A list of the main concerns expressed by the participants and the responses from Troilus Gold 
and their consultants are listed below. Comments and concerns are in red  and responses are in 
black  

C: Are the boundaries, the waste pad, pond, are they animal- and land user-friendly? Will we be 
able to use them? Moose were using the territory before, they had corridors. After the closure, 
some wildlife activity has started again.  

R: There is still a lot of work to do on the reclamation plan that will need to be submitted to the 
authorities. Some slopes can be smoothed, part of the site will be revegetated.  

C: Has the circulation of fishes between lake Amont and Lake A been evaluated? 

R: Biologists have said that it is unlikely that fishes would travel from one lake to the other with 
the creek. Connectivity between the two lakes will nonetheless be preserved. 

C: It would be important to confirm the fish circulation. On other projects, we’ve seen that fishes 
travel more than we thought. Better data is needed. 

C: Is there life in the pond at the top of the tailings? 

R: There are aquatic organisms, but when we organized fish captures, we did not catch any with 
the methodology we used. We did not consider if it was a fish habitat.  

C: The point is to know what is going to happen with it at the end of closure. 

R: The closure plan will specify that. It is still in development. For now, the plan is for the area to 
be revegetated, and the slopes of the TSF would be reshaped. A channel would connect it in the 
north to the pit lake.  

C: How are the slopes of the channel? 

R: The slopes are planned to be 2:1. 
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C: What is the profile of the channel? 

R: It is a concept of rock ramps with 2% slopes, which are fairly mild, and allow the fish to swim 
where water velocity would be high without the ramp.  

 

C: The lake in the pit, can it become a normal lake? It would be a man-made lake; can the fish 
adapt to that? 

R: There are still things to assess, but the pit lake could become a fish habitat if the slopes are 
reworked to allow it.  

C:  It seems unlikely that making a fish habitat in a man-made lake will be successful.  

R: There are other cases where this has been done with much success, TLG will provide further 
information  

 

C: How long would it take for the lake to fill? 

R: Calculations have not been made yet, but the timeframe is close to 10-15 years and more 
based on conditions we are seeing presently with actual pits.  

 

C: Is dewatering of the pits happening? 

R: Yes, it is needed to do some drilling at the bottom of the pits. Both will be emptied and it will 
start before August.  

 

C: When there is wind, the current pond becomes turbid. There should be a barrier or some 
water treatment for that.  

R: We know that the pond contains very small particules and that the wind makes them 
resuspended in the water. One concept would be to cover the bottom of the pond.  

 

C: Where are the reference points to ensure monitoring? 

R: For lake Amont, we now have another lake further south, and a regional sampling in another 
lake. For each proposed diversion structure, we have a monitoring point 

 

C: How high would the new structure be (the TSF)?  

R: Around 400 meters.  

C: It would be almost as high as the highest mountain in the area. It is important to understand 
that when we travelled the land, we had reference points, and so this landscape would be 
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transformed – it would be a whole different way to look at the region, it would be different from 
what my ancestors looked at, it is a big change in land form. There was a trading post at the 
other mountain, and stories that come with that; that will change. There will be a bigger 
mountain, I’m not sure what I’ll be able to say about it, is it gonna be good? Beautiful? Am I 
gonna be able to say that? I’m able to say that about some places in the current site, but not 
being able to use some places… it gets to our health.  

The expansion of the mine is causing anxiety. My grandchildren will be the users of this land. 
We’ll have to teach to the future generations what’s gonna be accessible to them. Is it going to 
freeze, we’ll it be safe? To think 7 generations ahead, it is not easy in these conditions. There 
may also be sacred places or places where our ancestors are buried that could be touched or 
transformed by the mine and its infrastructures.  

C: Is it common to put back tailings in pits? 

R: Yes, there is the Westwood mine and Canadian Malartic mine that are doing this or planning 
to do it. It has been done elsewhere too, but it cannot be done everywhere. In this project, since 
there are multiple pits, backfilling one pit while the other is being dug is possible and advisable 
to contribute to the restauration of the site and to avoid having other sites for the deposition of 
tailings. It is also a stable way to dispose of tailings. Governments are more and more inclined 
to ask for the backfilling of pits, and if it is not done, it has to be explained. Many more mines will 
use this form of tailing disposal in the future.  

C: Will there be waste on top of the tailings? 

R: Not in the current concept, but it could be a possibility because our analysis show that there 
is no metal release or acid generation potential. 

C: What is planned for dust contamination and how is it related to silica risk? 

R: The new baseline study will give us a better idea. We know that metals particules have a 
limited deposition range because they are heavier particles than fine dust. Silica is very 
common in earth crust so there needs to be a good maintenance program to reduce erosion 
and transportation of dust starting at construction.  

C: We have to make sure that the dust from the previous operation does not go into the air. Who 
are the best experts to tell us how dangerous it will be? 

R: We don’t have all the answers now. The feasibility and impact study will address these 
issues.   

C: The current dust situation, has it become less of an issue? 

R: It is generally under control in the TSF, but it took a long time. From the mineral pile, there is 
a high concentration. The concerns are with the ground water, potential seepage, animals…  
Historical Dust contamination from mineral pile will be something that is addressed in new 
project by ensuring mineral pile and conveyors are covered unlike previous operation. TSF 
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deposition plan will address dust potential during operation and progressive restoration during 
operation will be looked at especially for TSF and certain waste piles.  

C: For the new project, would a solution be to cover the mineral pile? 

From experience, the biggest problem during operations was the mineral pile.  

We were never listened to [to find solutions]. They could have made a dome… 

For 2 years after closure, there was a big cloud of dust. (It took up to 5 years after closure to 
really address dust situation on TSF) 

C: What will be the water temperature, considering that one lake will be much deeper? 

R: There are different depths, there will be a stratification in the water. Our impact study for the 
dewatering of the pits addressed this for the actual dewatering project but new studies will need 
to be done for future pits. There is a thermal stratification in water bodies especially deep ones. 
It is possible to have structures that will be bring water temperature closer to ambient 
temperature when it is discharged, like waterfalls and cascades.  

2.1 Main recommendations 
Main recommendations issued by participants are stated below in red; 

Maintaining the whole diversion channel would prevent another disruption for species that would 
have adapted to this new passage. It would be preferable than to redirecting them through 
another artificial passage, through the pit lake.  

Organize a site visit with the consultants, to see what is happening on site and how it would 
change. 

Do a fish contamination study to give us an idea of the situation before operations start again. 

Keep the 2 lakes connected.  

Disturbing the land is not well seen. If nature has already taken over, why change it again? 

More information on man made fish habitat is required. 
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Animal passage through mine site must be considered and built into design: Large game like 
moose and bear should be able to travel through mine site without risk.  

Consider progressive restoration for TSF and waste piles. 

Ensure Waste piles slopes are not too steep. 

Awashish camp relocation is key for project support; actual camps are way to close to actual 
mining infrastructure so future mining infrastructure would pose risk to present land users if not 
relocated.  

2.2 Other comments & questions 

Other comments and questions are listed below in red, when answers were given they are 
noted in black below.  

C: Water is very important and Troilus operations can affect it in the long term. It is important to 
have the right planning for water and the mine, so that we can pass this land on to the next 
generations.  

C: How was the design modified so that the dyke is eliminated, and the level of Lake Amont is 
not going to be elevated? 

R: There was a better use of topography, slopes. The part of the stream that has to be 
dismantled for security aspects after closure is also a new aspect related to eliminating the 
proposed dyke.  

C:  How deep will the pit be in the end? 

It will be 100 to 150 meters deep in the deepest part of J4-87 , with shallower parts if we go 
ahead with deposition of tailings in the pits. Southwest pit would be completely full and covered. 
If no deposition in pits, 87 pit would be around 500 meters deep.  

C: Will the fresh water be pumped out of lake A? 

R: Yes. The fresh water will be less than 10% of the total water feed.  

C: Compared to the previous options that were presented to us, the channel connecting the 2 
lakes is the best solution I’ve seen to keep the 2 lakes connected 

C: There are hardly any migrating caribou in the area. Moose had a passage and are now again 
coming in. Moose would probably use a 15- to 30-meter-wide corridor if the slopes are gentle 
enough.  

C: Even if we tried different things to hunt geese on the TSF pond, our natural hunting ponds 
are still better.  
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C: Bears eat grass in the spring, before that, they go to fish spawning sites. 

C: It is established that the cabin at lake A will be moved by Troilus. 

C: The noise has an impact on relaxation and hunting, some of the reasons why we go on the 
territory. 

C: Traffic increases safety risks. 

3.0 Action Items 
Action items and their proposed timelines are described below 

Action item Timeline Responsible Comment 
Identify the options to 
make the diversion 
channel permanent (for 
the part that was going 
to be 
decommissioned). 

Impact study -2024 Troilus-WSP We will present option 
analysis comparing the 
two options- Keeping 
northern part of deviation 
permanent would however 
be a long-term risk that 
might not be accepted by 
Ministry or satisfy 
engineering standards 

Maximize backfilling 
the pits. 

Impact study 2024 Troilus Will be based on mining 
sequence and how to 
optimize disposal in pits 

Revegetate the TSF as 
soon as possible. 

Impact study-
Closure plan  

Troilus Troilus will work on 
closure plan with 
progressive restoration 
option so that TSF could 
be revegetated during 
operation 

Look at what can be 
done to facilitate 
wildlife access, 
allowing moose to 
cross. 

Impact Study-
Closure Plan  

Troilus 

Study water 
temperature in the 
Environmental impact 
study. 

Impact Study Troilus 

Look at what can be 
done to have fish 
habitat in the pit lake. 

Underway Troilus 

Confirm there will be 
no acid drainage. 

Underway Troilus 
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Confirm that vegetation 
can grow on tailings 
and waste rock piles 

Impact study Troilus 

Since the TSF pond is 
not seen as providing 
much value for land 
users keeping a basin 
on the TSF should be 
reevaluated 

Impact study Troilus New project does not 
include basin on TSF at 
closure  

Address the dust issue. Impact study Troilus 
Waste from the work 
camp needs to be 
reduced; compost and 
recycling could help. 

Option analysis 
underway  

Troilus 

Organize Mine site visit 
-comparable project to
the one being
proposed

Summer-fall 2024 Troilus Malartic mine is open for 
visits-Trolus will look into 
potential dates and 
coordinate with advisory 
committee for visit 

Organize site visit with 
land users and Troilus 
to look at proposed 
infrastructure on site  

Summer-fall 2024 Troilus Troilus will propose date 
for site visit sometime 
summer-fall 2024 
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Appendix A- AGP -Mining sequencing ppt 



Troilus Mining Activities
March 19, 2024



Mining Summary

Mine life
• 2 years pre-production (before plant production)
• 21 years of mining in pits once plant in production
• Process rate is 50,000 tonnes per day
• Mill feed continues into Year 22 using stockpile ore

Equipment
• 230 tonne haul trucks
• 34 m3 electric hydraulic front shovels
• Electric primary drills with diesel support drill

Open Pits
• 87 pit, expansion of existing pit
• SW pit, new mining area to south
• J pit, expansion of existing pit
• X22 pit, new mining area next to 87 pit

Material mined and processed
• 1,171 Mt waste  (rock = 1099Mt, overburden = 72Mt)
• 380 Mt ore

• 0.49 g/t gold
• 0.06 % copper
• 1.0 g/t silver

Stockpiles
• Small high-grade stockpile to west of plant
• Larger low-grade stockpile to northeast of plant



Proposed Ultimate Pits

Existing
TSF

J Pit
2 phases
Years 5 to 15

87 Pit
4 phases
years -2 to 19

SW Pit
2 phases
Years 1 to 9

X22 Pit
2 phases
Years 18-21

5m contours

Proposed 
Process Area



Proposed Material Storage Facilities

Stockpile

Stockpile

OB-87-1

OB-87-2
WD-87-1

BF-87

OB-NW

OB-W

WD-W1

OB-SW
Removed 

before waste 
placed

WD-SW-2

WD-SW-1

WD-SW-0

TSF-W
TSF-E

Proposed 
Process Area

WD-W2

MSA

WD-87-2

BF-87



Mined and Process Tonnages

87 pit
J pit

SW pit X22 pit



Mine Sequence



before mining

5m contours

TSF

Existing
J Pit

Existing
87 Pit



Year -1 
(end of pre-production)

Process87 Pit

STK

5m contours

TSF

Active pit during pre-production = 87



Year 5

5m contours

TSF

Process

STK

STK

Active pits for years 1-5 = 87, SW, J

87 Pit

SW Pit
Y1 Start

J Pit
Y5 Start



Year 10

5m contours

TSF
Reaches capacity
Y10 tails to SW pit

Process

STK

STK

Active pits for years 6-10 = 87, SW, J

87 Pit

SW Pit
Y9 End

J Pit



Year 15

5m contours

TSF

Process

STK

STK

Active pits for years 11-15 = 87, J

87 Pit

J Pit
Y15 End

Tails into
SW pit



Year 21
Mining complete

5m contours

TSF

Process

STK

STK

Active pits for years 15-21 = 87, X22

87 Pit

X22 Pit
Y18 Start

Waste over tails 
in SW pit

Tails into J, 
then 87 pits
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Appendix B-Troilus gold ppt  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



WATER 
MANAGEMENT 
WORKSHOP 20 24
Tro ilu s  Go ld



Ge n e ra l Ru le s
1.) Be  r e sp e ct fu l t o  a ll p a r t icip a n t s
2.) Re se rve  com m e n t s  a n d  q u e s t ion s  fo r  
QC p e r iod
3.) Use  p rovid e d  m a t e r ia l t o  n o t e  q u e s t ion s
a n d  / o r  com m e n t s  
4.) No  ju d ge m e n t  
5.) St a yin g on  t op ic/ t im e



Troilus Gold WSP AGP 
Blu m e tric / Sta n

te c
GCC & CNM Cre e  He a lth  Bo ra d La n d  Us e rs

Ca th e rin e
Stre tc h  

Ca rl 
Pednault

Willie  
Ha m ilto n

Ém ilie  Ch a re s t An n a  Kru p a Ca th e rin e  Dic kso n Ch a rlie  Awa sh ish

Ja c q u e lin e
Le ro u x 

Ma th ie u  
Go sse lin

Gu yla in e  Bo is
Au ro ra  

He rn a n d e z 
Fa ra h  Dé s iré Eu g e n e  Ne e p o sh

Ma rc  
Tre m b la y 

J o  n a  th a 
n  Frie b e l

Étie n n e  Hu d o n
Gra e m e

Mo rin  
Pa u l Me illo n Ge o rg e  Awa sh ish

Ma th ie u  
Mic h a u d

Vla d  
Ro ja n sc h i

Gu yla in e  Bo is
Pa m e la  

Ma c le o d
Ja m e s  Ne e p o sh

Ju lie  
Ma ss ic o tte

Ke n n y Awa sh ish

Ém ilie  Ch a re s t To n y Pe ta wa b a n o

In t rod u ct ion  & Rou n d  t a b le



Ob je c t iv e s
• Recap  2022 workshop  p lans, com m ents,

questions and  recom m andations

• Presen t changes in  p roject since  2022
• Presen t characte riza tion  done  on  site  since

2018

• Working groups
• Iden tify conce rns, p ropose  m itiga tion

m easures 
• Iden tify a reas of im portance , nam e

lakes/wate rways othe r landm arks
• Genera l d iscussion

Pa r t  1

Pa r t  2

Pa r t  3



Re vie w  o f p re se n t a t ion  a n d  con ce p t s  
p re se n t e d  in  2022

•  Re vie w  o f op t ion s  p re se n t e d  in  2022
• Re vie w  o f 2022 com m e n t s  a n d  

con ce rn s

Pa r t  1



• De via t ion  We st  o f in fr a s t ru ct u re -sa m e  w a t e r sh e d

• Ma in t a in  Bib ou  s t r e a m  t o  Pit  87 a n d  p u m p  t o  La ke  A 

• Bib ou  s t r e a m  t o  J4 Pit  a n d  p u m p  t o  La ke  A

• Dive r t  Bib ou  s t r e a m  t o  n e igh b ou r in g w a t e r sh e d

Op t ion s  p re se n t e d  in  2022 
w orksh op  
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Main Concerns Re c o m m e n d a tio n s  Qu e s tio n s  

Avo id  c ya n id e  in  re c o ve ry p ro c e ss
No  n a m e  s tre a m  sh o u ld  b e  n a m e d  Bib o u  

s tre a m  
Wh a t will b e  im p a c t in  fish  fo r d iffe re n t 

p ro p o se d  wa te r m a n a g e m e n t o p tio n s  ?

Pro p o se d  in fra s tru c tu re  wa y to o  c lo se  
to  c re e  c a m p s- sh o u ld  b e  d isp la c e d

Stre a m  d e via tio n  sh o u ld  b e  d o n e  o n c e  a t 
b e g g in in g  a n d  le ft a s  is  a fte rwa rd s

Wh a t will b e  d o n e  wilth  c u rre n t TSF 
e xfiltra tio n s  ?

De s ig n  Min e  so  th a t m a c h in a ry is  n o t 
p u sh e d  to  lim it: lim itin g  sp ills  a n d  

a c c id e n ts  

Pre se n t a c tu a l a n d  fu tu re  in fra s tru c tu re s  o n  
m a p  a n d  p la n s  

Wh a t will b e  d o n e  with  iro n  c o n c e n tra tio n  
in  TSF se e p a g e  ?

Avo id  d a m  c o n s tru c tio n  

Ma ke  su re  to  ta ke  in to  c o n s id e ra tio n  
p ro xim ity o f o ve rb u rd e n  p ile s  to  

in fra s tru c tu re  th a t will n e e d  to  b e  re s to re d , 
e x: TSF

Wh a t c o u ld  wa te r m a n a g e m e n t p la n  lo o k 
with o u t d a m  o n  La ke  Am o n t?

Pro g re s s ive  re s to ra tio n  sh o u ld  b e  lo o ke d  a t 
Ho w will th ic ke n e d  ta ilin g s  in flu e n c e  

ve g e ta tio n  p ro g ra m  a n d  d u s t c o n tro l ? 

Is  re lo c a tio n  o f c a m p s  n e a r La ke  A 
d o wn s tre a m  p o ss ib le ? 

Su m m a ry o f con ce rn s / q u e s t ion s  r a ise d  in  2022 



Main Concerns Re c o m m e n d a tio n s  Qu e s tio n s  

Pro je c t n e e d s  lo n g  te rm  re g io n a l 
b e n e fits  

En su re  wa te r m a n a g e m e n t p la n  a llo ws  
fu tu re  la n d  u se ; fish in g , tra ve llin g , h u n tin g .

Fish  m ig ra tio n  in  Bib o u  s tre a m  ?

Im p o rta n t to  c o n c e n tra te  o n  th e  sa fe ty 
a n d  h e a lth  o f wo rke rs  a n d  la n d  u se rs .

Rive r d isp la c e m e n t sh o u ld  h a p p e n  b e fo re  
ye a r o n e  a n d  sh o u ld  n o t b e  m o d ifie d  

a fte rwa rd s .

Im p o rta n c e  o f d u s t c o n tro l; m u s t b e  
a d d re s se d  so  p a s t im p a c ts  a re  n o t 

re p ro d u c e d .
Stu d ie s  sh o u ld  b e  d o n e  o n  fish  m ig ra tio n

Ma ke  su r s lo p e s  a re  n o t to  s te e p  so  th a t 
a n im a ls  c a n  p a ss  th ro u g h  th e  s ite  a n d  g e t 

to  th e ir
fe e d in g  zo n e s .

Cre e  tra in in g  p ro g ra m s  m u s t b e  p u t in  
p la c e . Cre e  tra in in g  is  e s se n tia l to  th e  

p ro je c t’s
a c c e p ta b ility. 

Su m m a ry o f con ce rn s / q u e s t ion s  r a ise d  in  2022 



Qu e st ion s  & Com m e n t s  



Pa r t  2
Ch a n ge s  in  p ro je ct  s in ce  2022

Pre se n t  ch a ra ct e r iza t ion  d on e
on  s it e  s in ce  2018



Sit e  La you t  -
Prop ose d

2022



Prop ose d  La you t -
2024





Ma in  ch a n ge s  t o  p ro je ct  
& p rop ose d  la you t  

• Re m o ve d  Dyk e  o n  La k e  Am o n t

• Disco ve r y o f n e w  p o t e n t ia l o p e n  p it  (X22)

• Disp la ce d  Ove r b u r d e n  p ile s  clo se r  t o  TSF

• Ne w  s t r a t e gy fo r  t a ilin gs  d e p o s it io n  p la n

• Pr o d u ct io n  r a t e  35 k t p d  t o  50 k t p d

• 18 t o  21 ye a r s  LOM 



Sit e  Ch a ra ct e r iza t ion  



Surface  wa te r and  se d im e n t and  
Be n thos  q ua lity 

Und e rg round  wate r q ua lity Atm osp he ric  q ua lity Hyd rolog y Soil q ua lity 

J u n e  3 -4 , 2 6  2 0 1 9  
J u ly 1 6 -1 7  2 0 1 9

Au g u s t  1 3 th  2 0 1 9
Se p te m b e r 4 th , 2 5 -2 6 th   2 0 1 9  

Po s t -c lo s u re  m o n ito rin g  2 0 1 1 -
p re s e n t

Noise  b ase line  fa ll 2023 J u ly 8 th  -13 th  2019  
Du s t  c o n ta m in a t io n  

c h a ra c te riza t io n  in  2 0 2 2 -2 0 2 3

June 27th 2022
August 9-11th 2022

October 26-27th 2022

MAY 2 0 2 2
Oc to b e r 2 0 2 2

Planned  summer 2024 October 9-11th 2019 
Environmental characterization -

Phase  1 update  2023

J uly 27th 2023
August 28th 2023
October 17th 2023

May 2023
October 2023 

Comple te  with data from 
Data loggers installed  in 2022 and  

2023 -Report exepcted  march 2024

Soil quality characterization before  
project p lanned  spring /summer 

2024 

SITE CHARACTERIZATION STUDIES  



Fish  and  Fish  hab ita t Bird s  and  wa te rfowl Ba ts  Big  g am e  Ve g e ta tion  Herpetofauna Micromammals 

Oc to b e r 1 7 -2 1  2 0 1 8 J u n e  1 2 -1 9 th  2 0 1 9
8-15  ju ly & 3 -9  

se p te m b e r 2019
March  2019  

Inve n tory
J u ly 8 -1 2  2 0 1 9

J une  14th to 20th 
2019 

March  23 -25 th  2019  

J uly 15 -24 2019 May 21-29th 2021
September 3-9 

2019
MELCCFP Data Summer-Fall  2023 May 3-6th 2021 August 2020

May 10-13 2021 J uly 7-9th 2021
Sonometers 

summer 2022
Planned  End  of J une  

early J uly 2024
J uly 6-9th 2021 September 3-9 2020 

Spring-summer 2022 Winter 2022 & 2023
Inventory 

p lanned  summer 
2024

Sonometers-2022-
2024

FAUNA AND FLORA INVENTORIES



Fish  a n d  fish  h a b it a t  
Ma p s  







Su r fa ce  w a t e r   a n d  se d im e n t  
q u a lit y 

Sa m p lin g p o in t s  





Un d e rgrou n d  w a t e r  sa m p lin g 
p o in t s  





Qu e st ion s  & Com m e n t s  



Pa r t  3
Discu ss ion  in  w ork in g grou p s  

Ob je ct ive  # 1 
⚬ Cla r ify con ce p t s  

⚬ Pre se n t  com m e n t s / q u e s t ion s
⚬ Pre se n t  con ce rn s  & r e com m e n d a t ion s

Ob je ct ive  # 2
⚬ Discu ss  Mit iga t ion  m e a su re s / closu re  

con ce p t s / com p e n sa t ion  p la n s  
⚬ Id e n t ify  a r e a s  o f im p or t a n ce

⚬ Id e n t ify n a m e s  o f w a t e r  w a ys / la ke s  
/ la n d m a rks  (if a p p lica b le ) 



Source Co n c e rn  Pro p o s e d  m itig a tio n  m e a s u re s

Wa s te  ro c k 
Pro xim ity o f wa s te  p ile s  to  la n d  u se rs : 

n o ise , d u s t, lig h t s a fe ty
Re lo c a te  c a m p s  o u t o f im p a c t a re a

TSF Re s to ra tio n  Du s t c o n tro l a t e n d  o f TSF u se  Pro g re s s ive  re s ta u ra tio n  

Tra d itio n a l a c tivitie s  Im p a c t o n  a re a s  u se d  fo r fish in g
c o n s tru c t a c c e ss  fo r la n d  u se rs  to  

u n im p a c te d  a re a s

Exa m p le  o f grou p  r e p or t   fo r  ge n e ra l d iscu ss ion



Org Gro u p  1 Gro u p  2 Gro u p  3 Gro u p  4 Gro u p  5 On lin e

WSP/ Ag p
Ma th ie u  
Go sse lin

Vla d  Ro ja n c h i Ca rl Pednault
J o  n a  th a 
n  Fre i b e l

Willie  
Ha m ilto n

Sta n te c / Blu m e tri
c

Ém ilie  
Ch a re s t

Gu yla in e  Bo is
Ju lie  

Ma ss ic o tte
Sa ra  

Ma g d o u li 

Lé o n a rd  
Ag a ssa n o

u n / Ric h  
Sc h m id t

Tro ilu s
Ja c q u e lin e

Le ro u x 
Ca th e rin e  Stre tc h

Ma th ie u  
Mic h a u d

La n d  Use rs
Ch a rlie  

Awa sh ish
Ge o rg e  Awa sh ish

Eu g e n e / Ja m
e s  Ne e p o sh  

Ke n n y 
Awa sh ish

To n y 
Pe ta wa b a

n o

CHB/ GCC/ CNM An n a  Kru p a Au ru ra  He rn a n d e z 
Ca th e rin e

Dic kso n
Pa u l Me illo n

Fa ra h
Dé s iré

Pa m e la  
Ma c le o d / Gra e m e

Mo rin

Prop ose d  Grou p s



Grou p  
Discu ss ion s



Clos in g 
r e m a rks



Ad d it ion a l In fo rm a t ion



IA  gu id e lin e s  
Ba se lin e  Con d it ion s  

Re q u ire m e n ts  lis te d  h e re  a re  in  a  s e q u e n c e  c o rre sp o n d in g  to  th e  s te p s  o f a  g e n e ric  g ro u n d wa te r– su rfa c e  wa te r c h a ra c te riza tio n  s tu d y.
Th e  Im p a c t Sta te m e n t m u s t:

 p ro vid e  h yd ro m e te o ro lo g ic a l ( te m p e ra tu re , p re c ip ita tio n , e va p o tra n sp ira tio n ) a n d  h yd ro lo g ic a l in fo rm a tio n  a n d  d is c u s s  h o w th e  s e le c te d  d a ta  s e ts  a re  a p p lic a b le  to  th e  p ro je c t in  te rm s  o f
 g e o g ra p h ic  p ro xim ity;

 s im ila rity o f s ite s  (e .g ., wa te rsh e d  s ize , e le va tio n , a n d  we tla n d s );
 re c o rd  p e rio d  (e .g ., m o re  th a n  30  ye a rs , if p o s s ib le );

 a p p lic a b ility to  th e  p ro je c t p e rio d  (e .g ., tim e lin e s s  o f d a ta , p re se n c e  o f tre n d s  o r c yc lic ity);                             
 a n y tra d e - o ffs  b e twe e n  th e  a b o ve ;

 d e sc rib e  a n d  illu s tra te  o n  o n e  o r m o re  to p o g ra p h ic  m a p s , a t a p p ro p ria te  s c a le s , th e  d ra in a g e  b a s in s  in  re la tio n  to  ke y p ro je c t c o m p o n e n ts . On  th e  m a p (s ), id e n tify a ll wa te rb o d ie s  a n d  
wa te rc o u rse s , in c lu d in g  in te rm itte n t s tre a m s , flo o d  risk a re a s , we tla n d s , wa te rsh e d  a n d  su b - wa te rsh e d  b o u n d a rie s , a n d  d ire c tio n  o f flo w;

 if a p p lic a b le , in d ic a te  th e  in te n d e d  lo c a tio n s  o f wa te r c ro s s in g  a n d  wa te rc o u rse  d ive rs io n s ;
 p ro vid e  a  lis t o f a ll wa te r b o d ie s  a n d  wa te rc o u rse s  (p e rm a n e n t a n d  in te rm itte n t)  th a t m a y b e  d ire c tly o r in d ire c tly a ffe c te d  b y th e  p ro je c t. Exis tin g  p its  a re  c o n s id e re d  to  b e  wa te r b o d ie s . 

Pro vid e  a  ta b le  th a t g ro u p s  wa te r b o d ie s  a n d  wa te rc o u rse s  b y su b - wa te rsh e d  a n d  p ro vid e s  th e  fo llo win g  in fo rm a tio n  a b o u t e a c h :
 typ e  o f wa te rc o u rse  im p a c te d  (e .g . lo tic  o r le n tic  sys te m , la ke , rive r, p o n d , te m p o ra ry o r p e rm a n e n t s tre a m );

 s ize  o f th e  wa te rb o d ie s  a n d  wa te rc o u rse s , a s  a p p lic a b le  (e .g . wid th  a t th e  n a tu ra l h ig h  wa te r m a rk, le n g th  o r a re a );
 p ro vid e  flo w h yd ro g ra p h s  a n d  c o rre sp o n d in g  wa te r le ve ls  fo r n e a rb y s tre a m s  a n d  rive rs  sh o win g  th e  fu ll ra n g e  o f s e a so n a l a n d  in te r- a n n u a l va ria tio n s  in c lu d in g  b a se  flo w a n d  lo w flo w. 

rtic u la r a tte n tio n  sh o u ld  b e  p a id  to  th e  im p a c ts  o f th e  Bib o u  Cre e k d ive rs io n  a n d  th e  re c e ivin g  wa te rsh e d . De sc rib e  th e  wa te r le ve ls  a n d  flo w ve lo c itie s , a ve ra g e , lo w a n d  h ig h  flo ws , b e fo re  a n d  
a fte r th e  d ive rs io n ;

 h yd ro g ra p h s  m a y b e  b a se d  o n  d a ta  fro m  n e a rb y o r o n - s ite  h yd ro m e tric  s ta tio n s  if a p p ro p ria te  ju s tific a tio n  is  p ro vid e d  a s  to  its  a p p lic a b ility;
 a p p ro a c h  u se d  sh o u ld  ta ke  in to  a c c o u n t th e  n e e d  to  p ro vid e  in fo rm a tio n  fo r u se  in  fish  h a b ita t c h a ra c te riza tio n  a n d  e ffe c ts  a s se s sm e n t in  a c c o rd a n c e  with  th e  Ca n a d ia n  Sc ie n c e  Ad viso ry 

Se c re ta ria t 's  Sc ie n c e  Ad viso ry Re p o rt, Fra m e wo rk fo r Asse s s in g  th e  Ec o lo g ic a l Flo w Re q u ire m e n ts  to  Su p p o rt Fish e rie s  in  Ca n a d a ;
 p ro vid e  s ta g e  h yd ro g ra p h s  fo r la ke s  e xp e c te d  to  b e  a ffe c te d  b y th e  p ro je c t sh o win g  th e  fu ll ra n g e  o f s e a so n a l a n d  in te r- a n n u a l wa te r le ve l va ria tio n s ;

 fo r e a c h  wa te rb o d y a n d  wa te rc o u rse  p o te n tia lly a ffe c te d  b y th e  p ro je c t, p ro vid e  a  d e sc rip tio n  o f ic e  c o ve r, th ic kn e s s  a n d  c o n d itio n s  a n d  th e  tim in g  o f fre e ze - th a w c yc le s ;
 p ro vid e  fo r e a c h  wa te rb o d y p o te n tia lly a ffe c te d  b y th e  p ro je c t, b a th ym e try, m a xim u m  a n d  m e a n  d e p th s , ve rtic a l p ro file  in fo rm a tio n , in fo rm a tio n  o n  s tra tific a tio n  a n d  tu rn o ve r, a n d  s e d im e n t 

c o m p o s itio n  (e .g . p a rtic le  s ize  a n a lys is  a n d  s e d im e n t q u a lity);
 u s in g  tra d itio n a l fie ld  a n d  m a p p in g  te c h n iq u e s , p ro vid e  a  d e lin e a tio n  a n d  c h a ra c te riza tio n  o f g ro u n d wa te r– su rfa c e  wa te r in te ra c tio n s , in c lu d in g  a n  id e n tific a tio n  o f g ro u n d wa te r- d e p e n d e n t 

e c o sys te m s , we tla n d s , a n d  d is c h a rg e  a n d  re c h a rg e  a re a s  th a t a re  p o te n tia lly a ffe c te d  b y th e  p ro je c t;
 u se  th is  in fo rm a tio n  to  c a lib ra te  a n d  ve rify n u m e ric a l flo w m o d e llin g ;

 c o n s id e r th e  p o te n tia l e ffe c t o f c h a n g e s  in  g ro u n d wa te r- su rfa c e  wa te r in te ra c tio n s  o n  fish  a n d  fish  h a b ita t;
 in  n o rth e rn  re g io n s , d e sc rib e  p e rm a fro s t c o n d itio n s  a n d  th e ir in flu e n c e  o n  g ro u n d wa te r– su rfa c e  wa te r in te ra c tio n s  with  c o n s id e ra tio n  to  p o te n tia l fo r e ffe c ts  o n  su rfa c e  wa te r q u a lity;



IA  gu id e lin e s  
Ba se lin e  Con d it ion s  

d e ve lo p  a  q u a n tita tive  su rfa c e  wa te r b a la n c e  fo r wa te rsh e d s  p o te n tia lly a ffe c te d  b y th e  p ro je c t, d e ta ilin g  wa te r in ta ke  a n d  o u tflo w to  th e  n e w p ro je c t e n viro n m e n t a s  we ll 
a s  th o se  m a d e  fo r s ite  re s to ra tio n ;

 d e sc rib e  th e  su rfa c e  wa te r, g ro u n d  wa te r a n d  se d im e n t q u a lity b a se lin e  c h a ra c te riza tio n  p ro g ra m , in c lu d in g  sa m p lin g  s ite  se le c tio n  a n d  lo c a tio n s , m o n ito rin g  d u ra tio n  
a n d  fre q u e n c y, sa m p lin g  m e th o d o lo g y, a n d  a n a lytic a l p ro to c o l, in c lu d in g  q u a lity a s su ra n c e  a n d  q u a lity c o n tro l m e a su re s . Th e  c h a ra c te riza tio n  sh o u ld  in c lu d e  sa m p lin g  

s ite s  in flu e n c e d  b y th e  fo rm e r m in e ;
 d e sc rib e  th e  in c o rp o ra tio n  o f a n y a p p lic a b le  h is to ric a l d a ta  o r e xis tin g  in fo rm a tio n ;

 c h a ra c te riza tio n  p ro g ra m  sh o u ld  in c lu d e  sa m p lin g  lo c a tio n s  with in  th e  p ro je c t a re a , th e  lo c a l a n d  re g io n a l s tu d y a re a s , a n d  sh o u ld  in c lu d e  re fe re n c e  lo c a tio n s  th a t a re  
u n like ly to  b e  im p a c te d  b y th e  p ro je c t;

 p ro vid e  b a se lin e  d a ta  fo r re le va n t p h ys ic o c h e m ic a l p a ra m e te rs  a n d  c h e m ic a l c o n s titu e n ts  fo r su rfa c e  wa te r, g ro u n d wa te r a n d  se d im e n t q u a lity;
 p h ys ic o c h e m ic a l p a ra m e te rs  m a y in c lu d e  te m p e ra tu re , p H, e le c tric a l c o n d u c tivity, d is so lve d  o xyg e n , tu rb id ity, to ta l su sp e n d e d  so lid s , to ta l h a rd n e ss , to ta l d is so lve d  

so lid s ;
 re le va n t c h e m ic a l c o n s titu e n ts  m a y in c lu d e  m a jo r a n d  m in o r io n s , to ta l a n d  d is so lve d  tra c e  m e ta ls , ra d io n u c lid e s , to ta l m e rc u ry, m e th ylm e rc u ry, p o lyc yc lic  a ro m a tic  

c o m p o u n d s , n u trie n ts , o rg a n ic  a n d  in o rg a n ic  c o m p o u n d s , o r o th e r c o m p o u n d s  o f p o te n tia l c o n c e rn , in c lu d in g  th o se  p re se n t a s  a  re su lt o f th e  fo rm e r m in e ;
 wa te r sa m p le  c o lle c tio n  a n d  a n a lys is  sh o u ld  u se  a p p ro p ria te ly se n s itive  d e te c tio n  lim its  a n d  th e  d a ta  sh o u ld  illu s tra te  th e  se a so n a l a n d  in te r- a n n u a l va ria b ility in  su rfa c e  

wa te r q u a lity with  su ffic ie n t ye a rs  o f b a se lin e  d a ta  to  fu lly c h a ra c te rize  n a tu ra l va ria b ility, in c lu d in g  p o ss ib le  va ria b ilitie s  d u e  to  g ro u n d wa te r– su rfa c e  wa te r in te ra c tio n s .
 d e sc rib e  b a se lin e  c o n c e n tra tio n s  fo r re le va n t p h ys ic o c h e m ic a l p a ra m e te rs  a n d  c h e m ic a l c o n s titu e n ts  in  re la tio n  to  a p p lic a b le  wa te r q u a lity a n d  se d im e n t g u id e lin e s ;
 id e n tify sp rin g s  a n d  a n y o th e r p o ta b le  su rfa c e  wa te r re so u rc e s  with in  th e  lo c a l a n d  re g io n a l p ro je c t a re a s  a n d  d e sc rib e  th e ir c u rre n t u se , p o te n tia l fo r fu tu re  u se , a n d  

wh e th e r th e ir c o n su m p tio n  h a s  In d ig e n o u s  c u ltu ra l im p o rta n c e ;
 id e n tify d o m e s tic , c o m m u n a l, o r m u n ic ip a l wa te r we lls  with in  th e  lo c a l a n d  re g io n a l a re a s , a n d  p ro vid e  in fo rm a tio n  o n  th e ir d e p th , d is ta n c e  fro m  th e  p ro je c t, s tra tig ra p h y, 

sc re e n e d  h yd ro s tra tig ra p h ic  u n it a n d  p ie zo m e tric  le ve l a n d  c a p a c ity, a n d  d e sc rib e  th e ir c u rre n t u se , p o te n tia l fo r fu tu re  u se , a n d  wh e th e r th e ir c o n su m p tio n  h a s  a n y 
In d ig e n o u s  c u ltu ra l im p o rta n c e ;

 id e n tify g ro u n d wa te r- p ro d u c in g  s tra ta  (c o a rse - g ra in e d  se d im e n ts  a n d  p e rm e a b le  b e d ro c k) th a t m a y b e  a ffe c te d  b y th e  p ro je c t. Wh e re  c u rre n t d o m e s tic , c o m m u n a l, o r 
m u n ic ip a l wa te r we lls  a c c e ss  th e se  s tra ta , th e ir d is ta n c e  fro m  th e  p ro je c t m u s t a lso  b e  m a rke d  a n d  a d d e d  to  th e  m a p ;

 p ro vid e  a  su m m a ry o f ke y g ro u n d wa te r m o n ito rin g  we lls  with in  th e  re g io n a l s tu d y a re a  u se d  to  in fo rm  th e  c o n c e p tu a l m o d e l, a n d  id e n tify th e ir lo c a tio n , g ro u n d wa te r 
q u a lity in fo rm a tio n , a n d  m o n ito rin g  fre q u e n c y. Pro vid e  re p re se n ta tive  h yd ro g ra p h s  sh o win g  th e  ra n g e  o f se a so n a l a n d  in te r- a n n u a l wa te r le ve l va ria tio n s  a n d  in d ic a te  a n y 
sp a tia l va ria tio n  in  th e  lo c a l s tu d y a re a  to  su p p o rt th e  a s se ssm e n t o f g ro u n d wa te r e ffe c ts  with  re sp e c t to  fish  a n d  fish  h a b ita t. In fo rm a tio n  in  th e  re g io n a l s tu d y a re a  sh o u ld  

b e  p ro vid e d  if n e c e ssa ry  to  su p p o rt th e  d e ve lo p m e n t o f th e  c o n c e p tu a l g ro u n d wa te r flo w m o d e l;



IA  gu id e lin e s  
Ba se lin e  Con d it ion s  

p ro vid e  a  g ro u n d wa te r le ve l a n d  q u a lity fo llo w- u p  p la n  with  m o n ito rin g  we lls  in  b e d ro c k u p s tre a m  a n d  d o wn s tre a m  o f e a c h  p o te n tia l so u rc e  o f c o n ta m in a tio n , ta kin g  in to  a c c o u n t th e  flo w d ire c tio n s  
a c c o rd in g  to  m in e  p h a se  (in itia l s ta te , o p e ra tio n , a n d  e n d  o f re c la m a tio n  p e rio d  -  s te a d y s ta te ). It is  im p o rta n t to  lin k th e  o b se rva tio n  we lls  to  th e  flo w d ire c tio n s  to  b e tte r u n d e rs ta n d  th e  o rig in  o f p o te n tia l 

c o n ta m in a tio n . Th e  u se  o f a  n u m e ric a l m o d e l with  p a rtic le  tra c in g  (in ve rse ) c o u ld  b e  u se fu l. Th e  s a m e  is  tru e  fo r p a rtic le  tra c in g  (d ire c t) fro m  p o te n tia lly p o llu tin g  lo c a tio n s ;
 d e sc rib e  th e  h yd ro s tra tig ra p h ic  u n its  (a q u ife rs , a q u ita rd s , a q u ic lu d e s ) o f th e  h yd ro g e o lo g ic a l e n viro n m e n t in  b o th  b e d ro c k a n d  o ve rb u rd e n . Pro vid e  a  p ie zo m e tric  m a p  sh o win g  h e a d s  g ro u n d wa te r 

e le va tio n s , so u rc e s  a n d  th e  d ire c tio n  o f g ro u n d wa te r flo w fo r th e  va rio u s  h yd ro s tra tig ra p h ic  u n its , in c lu d in g  p re - p ro je c t, o p e ra tio n , a n d  p o s t- c lo su re  (s te a d y s ta te ). Fo r e a c h  s ta g e , in c lu d e  p a rtic le  tra c in g  
d ire c tly fro m  p o te n tia lly p o llu tin g  lo c a tio n s  a n d  in ve rse ly fo r s e n s itive  e n viro n m e n ts ;

 d e sc rib e  th e  s tru c tu ra l g e o lo g y o f th e  h yd ro g e o lo g ic a l e n viro n m e n t, in c lu d in g  m a jo r fa u lts , fra c tu re  d e n s ity a n d  o rie n ta tio n  with  re sp e c t to  g ro u n d wa te r flo w d ire c tio n s ;
 d e sc rib e  th e  g ro u n d wa te r flo w b o u n d a rie s  o f th e  h yd ro g e o lo g ic a l e n viro n m e n t, in c lu d in g  g ro u n d wa te r d ivid e s  a n d  b o u n d a rie s  with  su rfa c e  wa te r;

 p ro vid e  th e  h yd ra u lic  p ro p e rtie s  o f th e  h yd ro s tra tig ra p h ic  u n its , in c lu d in g  d a ta  o n  h yd ra u lic  c o n d u c tivity, sp e c ific  s to ra g e , tra n sm is s ivity, s a tu ra te d  th ic kn e s s , p o ro s ity, a n d  fre e - flo w c a p a c ity d a ta , a s  
a p p lic a b le , a n d  p ro vid e  3D s ta tis tic a l a n d  sp a tia l va ria b ility in  h yd ra u lic  c o n d u c tivity fo r e a c h  u n it;

 p ro vid e  h yd ro g e o lo g ic a l m a p s  a n d  c ro s s - s e c tio n s  o f th e  s tu d y a re a  sh o win g  h yd ro s tra tig ra p h ic  u n its , wa te r ta b le  e le va tio n s , p o te n tio m e tric  c o n to u rs , in te rp re te d  g ro u n d wa te r flo w d ire c tio n s , g ro u n d wa te r 
d ivid e s , a n d  a re a s  o f re c h a rg e  a n d  d is c h a rg e  fo r d iffe re n t h yd ro g e o lo g ic  s e ttin g s ;

 p re se n t a  c o n c e p tu a l m o d e l o f th e  h yd ro g e o lo g ic a l e n viro n m e n t, in c lu d in g  a  d is c u s s io n  o f g e o m o rp h ic , h yd ro s tra tig ra p h ic , h yd ro lo g ic , c lim a tic , a n d  a n th ro p o g e n ic  c o n tro ls  o n  g ro u n d wa te r flo w;
 p re se n t a  3- d im e n s io n a l n u m e ric a l g ro u n d wa te r flo w m o d e l d e ve lo p e d  fo r th e  p ro je c t a re a  b a se d  o n  th e  c o n c e p tu a l m o d e l o f th e  h yd ro g e o lo g ic a l e n viro n m e n t;

 s ta te  lim ita tio n s  a n d  a s su m p tio n s  in  th e  m o d e llin g  a p p ro a c h , in c lu d in g  c a lib ra tio n  m e th o d s , m o d e l va lid a tio n , a n d  a c c u ra c y, d e sc rib e  a n d  ju s tify th e  m o d e l b o u n d a ry a n d  in itia l c o n d itio n s , a n d  th e n  
va lid a te  th e  m o d e l o n  wa te r le ve ls  a n d  b a se  flo ws ;

 c a lib ra te  th e  n u m e ric a l m o d e l to  b a se lin e  h yd ro g e o lo g ic a l c o n d itio n s  u s in g  g ro u n d wa te r le ve l a n d  s tre a m  flo w m o n ito rin g  d a ta , a lo n g  with  th e  d e lin e a tio n  a n d  c h a ra c te riza tio n  o f g ro u n d wa te r- su rfa c e  
wa te r in te ra c tio n s  fro m  th e  fie ld  d a ta . Pro vid e  m e tric s  a n d  g ra p h s  d e sc rib in g  th e  q u a lity o f th e  c a lib ra tio n  th a t wa s  a c h ie ve d  a n d  d is c u s s  h o w sp a tia l va ria b ility is  c o n s id e re d  in  m o d e l c a lib ra tio n ;

 a n a lyse  th e  s e n s itivity o f ke y m o d e l o u tp u ts  to  h yd ra u lic  p ro p e rtie s  a n d  c lim a tic  p a ra m e te rs  su c h  a s  re c h a rg e . Qu a n tify th e  u n c e rta in ty o f m o d e llin g  re su lts ;
 u s in g  th e  c a lib ra te d  n u m e ric a l m o d e l, p ro vid e  a  b a se lin e  g ro u n d wa te r b u d g e t in c lu d in g  b a se flo w d is c h a rg e  to  we tla n d s , g ro u n d wa te r d is c h a rg e  to  /  re c h a rg e  fro m  wa te rb o d ie s  a n d  wa te rc o u rse , 

p a rtic u la rly th o se  id e n tifie d  in  th e  d e lin e a tio n  o f g ro u n d wa te r- su rfa c e  wa te r in te ra c tio n s , a n d  a n y a n th ro p o g e n ic  with d ra wa ls ;
 p re se n t a  c o n c e p tu a l m o d e l fo r th e  h yd ro lo g ic a l e n viro n m e n t, a s  a p p ro p ria te , to  d e sc rib e  b a se lin e  c o n d itio n s  fo r su rfa c e  wa te rs  (th e  h yd ro lo g ic  m o d e l m a y b e  in te g ra te d  with  th e  h yd ro g e o lo g ic  m o d e l).                                                  

Th e  m o d e l sh o u ld  b e  d e ve lo p e d  to  su p p o rt th e  a s se s sm e n t o f p o te n tia l c h a n g e s  to  wa te r a n d  s e d im e n t q u a n tity a n d  q u a lity in  wa te r b o d ie s , wa te rwa ys , a n d  we tla n d s , with  in p u t fro m  re g u la to rs  a n d  
In d ig e n o u s  g ro u p s ; a n d

 e xp la in  h o w b a se lin e  d a ta  wa s  g a th e re d , a n d  m o d e llin g  d e ve lo p e d , a t a  s c a le  a n d  re so lu tio n  th a t a llo ws  fo r th e  a p p lic a tio n  o f re su lts  a b o u t g ro u n d wa te r a n d  su rfa c e  wa te r to  th e  a s se s sm e n t o f 
in te rre la te d  VCs , n o ta b ly fo r fish , b ird s  a n d  o th e r wild life , th e ir h a b ita t a n d  th e ir h e a lth , h u m a n  h e a lth  a s  we ll a s  th e  c u rre n t u se  o f la n d  a n d  re so u rc e s  fo r tra d itio n a l p u rp o se s ..
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 if a p p lic a b le , d e sc rib e  g ro u n d wa te r a n d  su rfa c e  wa te r is su e s  (e .g ., wa te r q u a lity in  La ke  A) o b se rve d  d u rin g  th e  o p e ra tio n  o f th e  fo rm e r Tro ilu s  Min e
b y In m e t Min in g  Co rp o ra tio n  (19 9 6 – 2010), e xp la in  h o w th e y we re  re so lve d , a n d  p re se n t le s so n s  le a rn e d  th a t m a y b e  re le va n t to  th is  p ro je c t;

 d e sc rib e  th e  e ffe c ts  o f th e  p ro je c t o n  su rfa c e  a n d  g ro u n d  wa te r (q u a lity a n d  q u a n tity), in c lu d in g  e ffe c ts  re la te d  to :
 p ro je c t u se  o f su rfa c e  wa te r o r g ro u n d wa te r re so u rc e s ;

 c h a n g e s  to  wa te r flo w a s  a  re su lt o f th e  d ive rs io n  o f Bib o u  Cre e k a n d  th e  d ive rs io n  o f o th e r wa te rc o u rse s , if a p p lic a b le ;
 d is c h a rg e  o f wa te r, e fflu e n t, wa s te wa te rs  o r o th e r su b s ta n c e s  to  th e  e n viro n m e n t;

 p ro vid e  a  p ro je c t- sp e c ific  wa te r u se  a s se s sm e n t. Id e n tify a n d  d e sc rib e  th e  q u a n tity a n d  q u a lity o f re so u rc e s  like ly to  b e  a ffe c te d  b y th e  p ro je c t,
in c lu d in g  a n y wa te r with d ra wa l re q u ire m e n ts  fro m  lo c a l wa te r b o d ie s  a n d  wa te rc o u rse s  u se d  a s  a  so u rc e  o f su p p ly, th e  flo w ra te  o r vo lu m e  o f wa te r 

a va ila b le  in  wa te r b o d ie s , a n d  h o w a n d  wh e re  wa s te wa te r wo u ld  b e  d isp o se d  o f;
 d e sc rib e  th e  e ffe c ts  o f c o n c re te - re la te d  a c tivitie s , in c lu d in g  th o se  fro m  th e  d is c h a rg e  o f wa sh  wa te r fro m  c o n c re te  m ixe rs  o r c o n c re te  p re p a ra tio n

e q u ip m e n t, if a p p lic a b le ;
 q u a n tify p ro je c t e ffe c ts  o n  su rfa c e  wa te r b o d ie s  a n d  wa te rc o u rse s , a n d  o n  re so u rc e s  a t e a c h  p h a se  o f th e  p ro je c t, in c lu d in g  e ffe c ts  re su ltin g  fro m

th e  u se  o r d ive rs io n  o f wa te r fo r th e  p ro je c t o n  s e a so n a l wa te rc o u rse  flo ws  a n d  lo c a l wa te r b o d y a n d  wa te rc o u rse  le ve ls  a n d  te m p e ra tu re s . 
Qu a n tific a tio n  o f p ro je c t e ffe c ts  sh o u ld  in c lu d e  wa te r in ta ke  a n d  d is c h a rg e  to  th e  e n viro n m e n t, c h a n g e  in  su rfa c e  wa te r u se , a n d  wa te rc o u rse

d ive rs io n , a n d  sh o u ld  c o n s id e r h o w a n d  wh e re  wa s te wa te r a n d  d ive rte d  wa te r wo u ld  b e  d is c h a rg e d ;
 d e sc rib e  h o w th e  e ffe c ts  o f c lim a te  c h a n g e  a re  ta ke n  in to  a c c o u n t in  th e  e va lu a tio n  o f th e  p ro je c t e ffe c ts ;

 d is c u s s  c h a n g e s  to  wa te rsh e d s , in c lu d in g  a lig n m e n t a n d  c o n d itio n  o f wa te r b o d ie s , wa te rc o u rse s , a n d  we tla n d s , wh e th e r p e rm a n e n t o r te m p o ra ry,
in c lu d in g  th o se  c re a te d , d e s tro ye d , o r a lte re d  b y th e  p ro je c t;

 d is c u s s  th e  e ffe c t o n  th e  wa te rsh e d  o f th e  o ve rp rin tin g  o f su rfa c e  wa te r c h a ra c te ris tic s  b y th e  p ro je c t in fra s tru c tu re , i.e ., p e rc e n t c h a n g e  in
in s ta n ta n e o u s  flo ws , a n d  o n  wa te r flo ws  a n d  le ve ls  (e .g ., h ig h  wa te r, lo w wa te r, a ve ra g e , m o n th ly);
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q u a n tify th e  e xte n t o f h yd ro lo g ic a l c h a n g e s  th a t will re su lt fro m  d is tu rb a n c e s  to  a q u ife rs  a n d  su rfa c e  wa te r fe a tu re s , ta kin g  in to  a c c o u n t c lim a te  c h a n g e  (s e e  a lso  Se c tio n s  8 .12 
Clim a te  c h a n g e  a n d  12 Effe c ts  o f th e  e n viro n m e n t o n  th e  p ro je c t). Th is  in c lu d e s  c h a n g e s  to  th e  q u a n tity o r tim in g  o f su rfa c e  flo w, wa te r le ve ls , ic e  th ic kn e s s  o r e xte n t, s e d im e n t in p u t, 

a n d  c h a n n e l re g im e  in  wa te rc o u rse s , a n d  wa te r le ve ls  in  a ffe c te d  wa te rb o d ie s ;
 p re se n t a n  in te g ra te d  s ite  wa te r b a la n c e  m o d e l in c o rp o ra tin g  su rfa c e  a n d  g ro u n d wa te r flu xe s  to  o r fro m  a ll m a jo r p ro je c t c o m p o n e n ts , fo r a ll p ro je c t p h a se s . In c lu d e  e s tim a te s  o f 

su rfa c e  wa te r ru n o ff ra te s  fo r m a jo r p ro je c t c o m p o n e n ts ;
 in d ic a te  th e  g ro u n d wa te r a n d  su rfa c e  wa te r with d ra wa l re q u ire m e n ts  d u rin g  a ll p h a se s  a n d  sp e c ify:

 th e  tim in g , q u a n tity a n d  q u a lity o f wa te r with d ra wn  fro m  th e  e n viro n m e n t (flo w ra te s  a n d  a n n u a l vo lu m e s );
 a n y tre a tm e n t c a rrie d  o u t o n  th e se  wa te rs  (e .g . a d d itio n  o f a  tra c e r); a n d

 th e  c o n d itio n s  u n d e r wh ic h  th is  wa te r is  re le a se d  in to  th e  re c e ivin g  e n viro n m e n t;
 p re se n t ke y flo w ra te s  fo r a ll p ro je c t c o m p o n e n ts  a n d  wa te r m a n a g e m e n t s tru c tu re s , in c lu d in g  in flo w, o u tflo w, o r su rfa c e  ru n - o ff fro m  p its , s to ra g e  p ile s , c o n ta m in a te d  m a te ria l 

s to ra g e , a n d  ta ilin g s  m a n a g e m e n t fa c ilitie s ;
 d e te rm in e  te m p e ra tu re  c h a n g e s  in  su rfa c e  wa te rs  d u e  to  g ro u n d wa te r- su rfa c e  wa te r in te ra c tio n s ;

 d e te rm in e  a n d  c h a ra c te rize  c u rre n t a n d  p ro je c te d  wa te r le ve ls  a n d  flo ws  in  Bib o u  Cre e k, a s  we ll a s  in  wa te r b o d ie s  u p s tre a m  a n d  d o wn s tre a m  o f Bib o u  Cre e k, in c lu d in g  a n y wa te r 
b o d ie s  th a t m a y b e  a ffe c te d  b y th e  fu tu re  d ive rs io n ;

 p re se n t a  wa te r b a la n c e  a n d  c o m p re h e n s ive  s ite  wa te r m a n a g e m e n t p la n s  c o n s id e rin g  th e  e n tire  m in e  s ite  o p e ra tio n s  fo r th e  e n tire  life  c yc le  o f th e  p ro je c t, in c lu d in g  th e  m a jo r 
p h a se s  o f th e  c o n s tru c tio n  p h a se . Th is  sh o u ld  in c lu d e , b u t n o t b e  lim ite d  to :

 wa te r in flo ws  a n d  o u tflo ws  fro m  p ro je c t s ite ;
 wa te r d ive rs io n ;

 wa te rin g  o f ro a d s ;
 th e  c o n c re te  p la n t, if a p p lic a b le ;

 tru c k wa sh in g ;
 p ro c e s s  wa te r;
 s to rm wa te r;

 wa te r with in  th e  p ro je c t s ite ;
 m in e  wa te r;

 p it flo o d in g  s tra te g ie s  in c lu d in g  d e te rm in in g  th e  wa te rc o u rse  to  wh ic h  th e  p it wa te r will flo w a fte r fillin g ;
 a n y wa te r in p u t o r lo s s  a t th e  s ite  (e va p o ra tio n  a n d  p re c ip ita tio n , in c lu d in g  sn o w a c c u m u la tio n );
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p re se n t a  3- d im e n s io n a l n u m e ric a l g ro u n d wa te r flo w m o d e l o f th e  h yd ro g e o lo g ic a l sys te m  th a t in c o rp o ra te s  a ll m a jo r p ro je c t fe a tu re s  su c h  a s  o p e n  p its , u n d e rg ro u n d  wo rkin g s , 
wa s te  ro c k p ile s , ta ilin g s  m a n a g e m e n t fa c ilitie s , d e wa te rin g  we lls , a n d  wa te r d ive rs io n  d itc h e s :
 th e  m o d e l sh o u ld  b e  b a se d  o n  th e  c a lib ra te d  m o d e l u se d  to  d e sc rib e  b a se lin e  c o n d itio n s ;

 th e  u se  o f te le sc o p ic a lly re fin e d  g ro u n d wa te r flo w m o d e ls  is  re c o m m e n d e d  in  th e  vic in ity o f o p e n  p its  a n d  ta ilin g s  m a n a g e m e n t fa c ilitie s ;
 u s in g  th e  3-  d im e n s io n a l n u m e ric a l g ro u n d wa te r flo w m o d e l,

 e s tim a te  ke y p ro je c t flu xe s , in c lu d in g  o p e n  p it o r m in e  in flo w ra te s , p it o r m in e  d e wa te rin g  ra te s , p it o r m in e  flo o d in g  ra te s , a n d  ta ilin g s  s e e p a g e  ra te s  d u rin g  o p e ra tio n s  a n d  th e  
p o s t- c lo su re  p e rio d ;

 u se  th e  n u m e ric a l g ro u n d wa te r flo w m o d e l to  e s tim a te  c h a n g e s  to  su rfa c e  a n d  g ro u n d wa te r flo w re g im e s  d u rin g  fa c ility o p e ra tio n s  a n d  th e  p o s t- c lo su re  p e rio d , in c lu d in g  e ffe c ts  
o f m in e  d e wa te rin g  o n  la ke  le ve ls , e ffe c ts  o n  wa te rc o u rse  b a se flo w, e ffe c ts  o n  we tla n d s , e ffe c ts  o n  p e re n n ia l flo w a n d  d isc h a rg e , e ffe c ts  o n  d rin kin g  wa te r su p p lie s , a n d  e ffe c ts  o n  

n a tu ra l flo w d ivid e s ;
 e s tim a te  s e a so n a l c h a n g e s  to  su rfa c e  wa te r a n d  g ro u n d wa te r re g im e s  d u rin g  o p e ra tio n s  a n d  th e  p o s t- c lo su re  p e rio d , in c lu d in g  e ffe c ts  o f d e p re s su riza tio n  o f th e  b a sa l a q u ife r a n d  

d e wa te rin g  o f su rfic ia l d e p o s its , e ffe c ts  o n  b a se flo w in  rive rs  a n d  s tre a m s , e ffe c ts  o n  we tla n d s , e ffe c ts  o n  g ro u n d wa te r- su rfa c e  wa te r in te ra c tio n s  re la te d  to  fish  h a b ita t, d rin kin g  
wa te r su p p ly, a n d  n a tu ra l flo w d ivid e s ;

 d e sc rib e  th e  c o n ta m in a n ts  a s so c ia te d  with  th e  p ro je c t, th e ir sp a tia l a n d  te m p o ra l lo c a tio n s  a n d  th e ir p o te n tia l flo w p a th s  (e .g . g ro u n d wa te r s e e p a g e  p a th wa ys  a n d  h o w th e y re la te  
to  p o te n tia l re c e p to rs ). Ch a ra c te rize  h o w th e y c o u ld  a ffe c t su rfa c e  a n d  g ro u n d wa te r q u a lity, in c lu d in g  in fo rm a tio n  o n  th e  so u rc e (s ) o f a n y c o n ta m in a n ts , a n d  th e ir tra n sp o rt a n d  fa te  

in  th e  wa te r e n viro n m e n t;
d e sc rib e  th e  d o wn g ra d ie n t flo w o f g ro u n d wa te r a ffe c te d  b y th e  p ro je c t, with  th e  u se  o f fig u re s  sh o win g  g ro u n d wa te r p ie zo m e tric  c o n to u rs  a n d  p a rtic le  tra c kin g  re su lts ,

 d e sc rib e  th e  p o te n tia l e ffe c ts  o n  su rfa c e  wa te r flo w o r wa te r le ve ls  c a u se d  b y g ro u n d wa te r d ra wd o wn ;
 d e sc rib e  th e  c o n ta m in a n t a tte n u a tio n  c a p a c ity with in  th e  h yd ro g e o lo g ic a l u n its  in  th e  p ro je c t a re a . With  th is  in p u t, a s se s s  th e  p o te n tia l fo r o ff- s ite  g ro u n d wa te r a n d  su rfa c e  wa te r 

c o n ta m in a tio n . Alte rn a tive ly, th e  p ro p o n e n t m a y c o n se rva tive ly a s su m e  n o  a tte n u a tio n  c a p a c ity, b u t m u s t s till d e sc rib e , in  d e ta il, p o te n tia l d e g ra d a tio n  p ro d u c ts  th a t m a y re su lt fro m  
a tte n u a tio n  a n d  o th e r p ro c e s se s  d u rin g  g ro u n d wa te r flo w;

 d e sc rib e  th e  p o te n tia l c h a n g e s  to  su rfa c e  wa te r, g ro u n d wa te r o r s e d im e n t q u a lity re la te d  to  th e  p ro je c t in c lu d in g ;
 p o te n tia l c h a n g e s  to  su rfa c e  wa te r q u a lity d u e  to  su rfa c e  e ro s io n  a n d  se d im e n ta tio n , fro m  th e  re m o va l o f ve g e ta tio n  a n d  c h a n g e s  to  rip a ria n , we tla n d , a n d  te rre s tria l 

e n viro n m e n ts ;
 p o te n tia l c h a n g e s  to  su rfa c e  wa te r q u a lity d u e  to  a e ria l d e p o s itio n  o f fu g itive  d u s t a n d  p a rtic u la te  m a tte r a n d  a n y c o n ta m in a n ts  th e y c o n ta in , su c h  a s  m e ta l(lo id s ), m e rc u ry, a n d  

m e th ylm e rc u ry;
 c h a n g e s  to  su rfa c e  wa te r a n d  g ro u n d wa te r q u a lity d u e  to  a ll d is c h a rg e s  a n d  e fflu e n ts  fro m  th e  p ro je c t, in c lu d in g  c h a n g e s  to  p h ys ic o c h e m ic a l p a ra m e te rs , a n d  re le va n t c h e m ic a l 

c o n s titu e n ts ;



IA  gu id e lin e s  
Effe ct s   

p re se n t a  3- d im e n s io n a l n u m e ric a l g ro u n d wa te r flo w m o d e l o f th e  h yd ro g e o lo g ic a l sys te m  th a t in c o rp o ra te s  a ll m a jo r p ro je c t fe a tu re s  su c h  a s  o p e n  p its , u n d e rg ro u n d  wo rkin g s , 
wa s te  ro c k p ile s , ta ilin g s  m a n a g e m e n t fa c ilitie s , d e wa te rin g  we lls , a n d  wa te r d ive rs io n  d itc h e s :
 th e  m o d e l sh o u ld  b e  b a se d  o n  th e  c a lib ra te d  m o d e l u se d  to  d e sc rib e  b a se lin e  c o n d itio n s ;

 th e  u se  o f te le sc o p ic a lly re fin e d  g ro u n d wa te r flo w m o d e ls  is  re c o m m e n d e d  in  th e  vic in ity o f o p e n  p its  a n d  ta ilin g s  m a n a g e m e n t fa c ilitie s ;
 u s in g  th e  3-  d im e n s io n a l n u m e ric a l g ro u n d wa te r flo w m o d e l,

 e s tim a te  ke y p ro je c t flu xe s , in c lu d in g  o p e n  p it o r m in e  in flo w ra te s , p it o r m in e  d e wa te rin g  ra te s , p it o r m in e  flo o d in g  ra te s , a n d  ta ilin g s  s e e p a g e  ra te s  d u rin g  o p e ra tio n s  a n d  th e  
p o s t- c lo su re  p e rio d ;

 u se  th e  n u m e ric a l g ro u n d wa te r flo w m o d e l to  e s tim a te  c h a n g e s  to  su rfa c e  a n d  g ro u n d wa te r flo w re g im e s  d u rin g  fa c ility o p e ra tio n s  a n d  th e  p o s t- c lo su re  p e rio d , in c lu d in g  e ffe c ts  
o f m in e  d e wa te rin g  o n  la ke  le ve ls , e ffe c ts  o n  wa te rc o u rse  b a se flo w, e ffe c ts  o n  we tla n d s , e ffe c ts  o n  p e re n n ia l flo w a n d  d isc h a rg e , e ffe c ts  o n  d rin kin g  wa te r su p p lie s , a n d  e ffe c ts  o n  

n a tu ra l flo w d ivid e s ;
 e s tim a te  s e a so n a l c h a n g e s  to  su rfa c e  wa te r a n d  g ro u n d wa te r re g im e s  d u rin g  o p e ra tio n s  a n d  th e  p o s t- c lo su re  p e rio d , in c lu d in g  e ffe c ts  o f d e p re s su riza tio n  o f th e  b a sa l a q u ife r a n d  

d e wa te rin g  o f su rfic ia l d e p o s its , e ffe c ts  o n  b a se flo w in  rive rs  a n d  s tre a m s , e ffe c ts  o n  we tla n d s , e ffe c ts  o n  g ro u n d wa te r- su rfa c e  wa te r in te ra c tio n s  re la te d  to  fish  h a b ita t, d rin kin g  
wa te r su p p ly, a n d  n a tu ra l flo w d ivid e s ;

 d e sc rib e  th e  c o n ta m in a n ts  a s so c ia te d  with  th e  p ro je c t, th e ir sp a tia l a n d  te m p o ra l lo c a tio n s  a n d  th e ir p o te n tia l flo w p a th s  (e .g . g ro u n d wa te r s e e p a g e  p a th wa ys  a n d  h o w th e y re la te  
to  p o te n tia l re c e p to rs ). Ch a ra c te rize  h o w th e y c o u ld  a ffe c t su rfa c e  a n d  g ro u n d wa te r q u a lity, in c lu d in g  in fo rm a tio n  o n  th e  so u rc e (s ) o f a n y c o n ta m in a n ts , a n d  th e ir tra n sp o rt a n d  fa te  

in  th e  wa te r e n viro n m e n t;
d e sc rib e  th e  d o wn g ra d ie n t flo w o f g ro u n d wa te r a ffe c te d  b y th e  p ro je c t, with  th e  u se  o f fig u re s  sh o win g  g ro u n d wa te r p ie zo m e tric  c o n to u rs  a n d  p a rtic le  tra c kin g  re su lts ,

 d e sc rib e  th e  p o te n tia l e ffe c ts  o n  su rfa c e  wa te r flo w o r wa te r le ve ls  c a u se d  b y g ro u n d wa te r d ra wd o wn ;
 d e sc rib e  th e  c o n ta m in a n t a tte n u a tio n  c a p a c ity with in  th e  h yd ro g e o lo g ic a l u n its  in  th e  p ro je c t a re a . With  th is  in p u t, a s se s s  th e  p o te n tia l fo r o ff- s ite  g ro u n d wa te r a n d  su rfa c e  wa te r 

c o n ta m in a tio n . Alte rn a tive ly, th e  p ro p o n e n t m a y c o n se rva tive ly a s su m e  n o  a tte n u a tio n  c a p a c ity, b u t m u s t s till d e sc rib e , in  d e ta il, p o te n tia l d e g ra d a tio n  p ro d u c ts  th a t m a y re su lt fro m  
a tte n u a tio n  a n d  o th e r p ro c e s se s  d u rin g  g ro u n d wa te r flo w;

 d e sc rib e  th e  p o te n tia l c h a n g e s  to  su rfa c e  wa te r, g ro u n d wa te r o r s e d im e n t q u a lity re la te d  to  th e  p ro je c t in c lu d in g ;
 p o te n tia l c h a n g e s  to  su rfa c e  wa te r q u a lity d u e  to  su rfa c e  e ro s io n  a n d  se d im e n ta tio n , fro m  th e  re m o va l o f ve g e ta tio n  a n d  c h a n g e s  to  rip a ria n , we tla n d , a n d  te rre s tria l 

e n viro n m e n ts ;
 p o te n tia l c h a n g e s  to  su rfa c e  wa te r q u a lity d u e  to  a e ria l d e p o s itio n  o f fu g itive  d u s t a n d  p a rtic u la te  m a tte r a n d  a n y c o n ta m in a n ts  th e y c o n ta in , su c h  a s  m e ta l(lo id s ), m e rc u ry, a n d  

m e th ylm e rc u ry;
 c h a n g e s  to  su rfa c e  wa te r a n d  g ro u n d wa te r q u a lity d u e  to  a ll d is c h a rg e s  a n d  e fflu e n ts  fro m  th e  p ro je c t, in c lu d in g  c h a n g e s  to  p h ys ic o c h e m ic a l p a ra m e te rs , a n d  re le va n t c h e m ic a l 

c o n s titu e n ts ;



IA  gu id e lin e s  
Effe ct s   

 changes in  surface  wate r qua lity, includ ing changes due  to  p roject d ischarges and  e ffluents, as we ll as changes due  to  p roject acid ifying em issions and  acid  deposition , using the  
in form ation  provided  to  m ee t the  requ irem ents unde r Section  8.5.2, Effects to  Atm ospheric, Acoustic and  Visua l environm ent;

 poten tia l changes in  sed im ent qua lity and  com position  due  to  e ffluent d ischarge  and  othe r p roject-re la ted  wastewate r d ischarges to  surface  wate rs;
 com pare  any changes to  surface  or groundwate r qua lity to  app licab le  gu ide lines, ob jectives or standards;

 describe  the  quantity and  qua lity of a ll e ffluen t stream s from  the  site  and  going to  the  rece iving environm ent, includ ing e ffluent from  trea tm ent facilitie s (e .g., p rocess wate r, m ine  
wate r), seepage , and  surface  run-off from  project com ponents and  site . Include  the  loca tion  of the  e ffluent d ischarge  poin t(s);

 com pare  the  qua lity of a ll e ffluent stream s to  app licab le  gu ide lines, ob jectives or standards to  be tte r iden tify possib le  adve rse  e ffects on  the  rece iving environm ent;
 using the  in tegra ted  chem ica l m ass ba lance  m ode l, a t a  m in im um  for the  worst-case  scenario , describe  the  p red icted  worst case , base  case , and  sensitivity scenario  changes caused  
by project activitie s to  surface  wate r, groundwate r, and  sed im ent qua lity in  the  rece iving environm ent, for both  physicochem ica l param ete rs and  chem ica l constituents, includ ing bu t 

not lim ited  to :
 chem ica l load ings associa ted  with  acid  rock dra inage , neu tra l m ine  dra inage , and /or m e ta l(lo id) leach ing described  in  Section  8.3.2, Effects to  chem ica l re lease  ra te s;

 seepage  from  p ile s of m ate ria l and  ta ilings (includ ing cyan ide  for gold  m ines);
 wa te rcourse  and  wate rbody crossings, b lasting, d ive rsions, dewate ring, wate r withdrawal, wastewate r re tu rn , ove rflows from  excava tion , and  surface  runoff;

 com pare  the  p red icted  worst, base , and  sensitivity case  scenario  changes to  groundwate r, su rface  and  sed im ent qua lity to  base line  and  applicab le  gu ide lines, ob jectives or 
standards;

 p rovide  an  assessm ent for off-site  m igra tion  pa thways for im pacted  groundwate r, and  an  ana lysis of con tam inant a ttenua tion capacitie s with in  the  hydrogeologica l un its of the  
p roject study a rea ;

 describe  loca tions a t which  poten tia l changes to  wate r or sed im ent qua lity will be  assessed , including:
 a ll poin t and  d iffuse  sources of d ischarges;

 im m edia te  rece iving environm ent for any poin t of d iffuse  sources of d ischarges from  the  project;
 a t ou te r boundary of m ixing zone ;

 where  the  wate r qua lity from  the  im m edia te  rece iving environm ent begins to  m ee t Wate r Quality Guide lines, or background leve ls for tha t con tam inant
 a t p roject boundary;

 a t Loca l Study Area  boundary,
 a t Regiona l Study Area  boundary; and

 ana lyze  and  describe  changes to  surface  and  groundwate r a t a  sca le  and  re solu tion  tha t a llows for the  app lica tion  of re su lts to  the  assessm ent of in te rre la ted  VCs, notab ly for fish  
and  fish  hab ita t and  hum an hea lth . Carry forward  the  assessm ent of poten tia l changes in  wate r qua lity, as requ ired  in  the  fo llowing sections of the  Guide lines.



Du st  
con t a m in a t ion

a re a  





Monitoring  p lan   Ve g e ta tion  Surface  wa te r Und e rg round  wa te r 

Frequency 2*/year 2*/year 2*/year

Duration Until Notice  of decontamination Until Notice  of decontamination Until Notice  of decontamination

Sampling  stations 
Dust accumulation zone , 

contaminated  soil zone  (2 sectors), 
re ference  zone  

4 stations (downstream, upstream and  
reference  zone)

8 stations (downstream, 
upstream and  refernce  zone)

Parameters Density, health, metals 
Mtals: arsenic, baryum, cadmium, 

cuivre , é tain, chrome, cobalt, nickel, 
zinc.

Métaux d issous : arsenic, 
baryum, cadmium, cuivre , é tain, 

chrome, cobalt, nickel, zinc.

Contingency Plan 
triggers 

Upwards trend  in vegetation metal 
concentration (5 years). Metal 
concentration over 20% than 

reference  zone  

Upwards trend  in surface  water metal 
concentration (5 years). Metal 

concentration over 20% than reference  
zone  

Upwards trend  in underground  
water metal concentration (5 

years). Metal concentration over 
20% than reference  zone  

Mon it o r in g Pla n  







Appendix C-WSP-Surface water management plan ppt 
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Ma rch  19, 20 24
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Su rfa ce  W a t e r 
Ma n a g e m e n t  P la n
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S t ru c t u re  o f p re s e n t a t io n  

Su rfa ce  W a t e r Ma n a g e m e n t  P la n

• Ob je c t ive s o f t h e  su rfa ce  w a t e r m a n a g e m e n t  p la n

• P re se n t a t io n  o f o p e ra t io n a l w a t e r m a n a g e m e n t  p la n

• De sig n  co n ce p t  fo r t h e  m a in  d ive rsio n  ch a n n e l

• P re se n t a t io n  o f c lo su re  w a t e r m a n a g e m e n t  p la n
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Ba c k g ro u n d  

Su rfa ce  W a t e r Ma n a g e m e n t  P la n

Aft e r t h e  co m p le t io n  o f t h e  P re -Fe a sib ilit y St u d y (P FS) in  20 22, t h e  Tro ilu s  Go ld  
P ro je c t  Su rfa ce  W a t e r Ma n a g e m e n t  P la n  (SW MP ) w a s a d va n ce d  t o  t h e  Fe a sib ilit y 
St u d y (FS) le ve l.

Th e  p la n  in t e g ra t e s  t h e  la t e st  m in e  p la n  a n d  co n sid e rs  p a st  fe e d b a ck.
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Su rfa c e  W a t e r  Ma n a g e m e n t  P la n  – Exis t in g  
Co n d it io n s

Ke y P o in t s

• Bib ou  Cre e k con n e c t s  
La c  Am on t  a n d  La c  A

• Hist o rica l d ive rs ion  
rou t e d  flow  a rou n d  TSF, 
8 7 P it  a n d  J  P it  

P o in t  o f h is to rica l 
d ive rs io n

8 7 
P it

J  P it

La c  
Am o n t

La c  A

Ta ilin g s  Sto ra g e  Fa c ilit y

Bib o u  Cre e k

Na tu ra l ch a n n e l 
re su m e s
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B ib o u  Cre e k  - Ove rvie w

• Con n e c t s  La c  Am on t  w it h  La c  A

• Tw e lve  km  lon g  m e a n d e rin g  ch a n n e l; in c lu d e s 3.5 km  
d ive rsion  a rou n d  TSF a n d  p a st  J  P it  

• 0 .3 m  t o  1.2 m  w a t e r d e p t h

• 1 m  t o  4  m  ch a n n e l w id t h

Bib ou  Cre e k Lookin g  Up st re a m  a t  La c  Am on t Bib ou  Cre e k n e a r J  P it
P h otos b y Jon a th a n  Frie b e l
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B ib o u  Cre e k  Ove rvie w
• A fish  su rve y o f Bib ou  Cre e k w a s con d u c t e d  b y Tro ilu s  a n d  t h e  fo llow in g  fish  sp e c ie s  w e re  fou n d :

• Mot t le d  Scu p lin

• Cisco

• W a lle ye

• La ke  W h it e fish

• Nort h e rn  P ike

• Bu rb o t

• Min n ow

• Toru  P e rch

• Lon g n ose  Da ce

• Brook Trou t

• Of t h e  fish  fou n d  in  t h e  c re e k, t h e  Bu rb o t  w a s id e n t ifie d  a s  t h e  fish  w it h  t h e  low e st  sw im m in g  
ca p a b ilit ie s , a n d  W a lle ye  w a s id e n t ifie d  a s  t h e  fish  m ost  like ly t o  u se  t h e  ch a n n e l d u rin g  sp rin g  fre sh e t .

Bu rb o t W a lle ye Min n ow

P h o to s  fro m  W a ch iih  (20 21), Ét a t  d e  ré fé re n ce  d u  m ilie u  ré ce p te u r
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Ob je c t ive s

Su rfa ce  W a t e r Ma n a g e m e n t  P la n

• Dive rt  n a t u ra l flo w s a ro u n d  t h e  s it e  a n d  m a in t a in  e xist in g  h yd ra u lic  a n d  fish  
co n n e c t ivit y b e t w e e n  u p st re a m  a n d  d o w n st re a m  la ke s

• Ma n a g e  m in e  co n t a c t  w a t e r t o :

• Ma xim ize  re cyc lin g  fo r p ro ce ss w a t e r u se  a n d  p ro vid e  a  se cu re  p ro ce ss 
w a t e r su p p ly

• Me e t  re g u la t o ry re q u ire m e n t s  fo r w a t e r re le a se s t o  t h e  e n viro n m e n t

• Re d u ce  o n -sit e  w a t e r h a n d lin g  re q u ire m e n t s
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Su rfa c e  W a t e r  Ma n a g e m e n t  P la n  – Ye a r -2

Ke y P o in t s

• Exist in g  d ive rs ion  w ill 
b e  rou t e d  a rou n d  t h e  
firs t  p it  e xp a n sion  

• P la n t  s it e  d e ve lop m e n t

• De ve lop m e n t  o f con t a c t  
w a t e r m a n a g e m e n t  in  
t h e  n o rt h -e a st  e n d  o f 
t h e  s it e
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Su rfa c e  W a t e r  Ma n a g e m e n t  P la n  – Ye a r -1

Ke y P o in t s

• Con st ru c t ion  o f n e w  
st re a m  d ive rsion  “DC1”

• De ve lop m e n t  o f w a t e r 
m a n a g e m e n t  on  t h e  
sou t h  s id e  o f t h e  Ta ilin g  
St o ra g e  Fa c ilit y a s  it  
e xp a n d s
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Su rfa c e  W a t e r  Ma n a g e m e n t  P la n  – Ye a r 1

Ke y P o in t s

• Con st ru c t ion  o f w a t e r 
m a n a g e m e n t  
in fra st ru c t u re  a rou n d  
t h e  Sou t h -W e st  P it
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Su rfa c e  W a t e r  Ma n a g e m e n t  P la n  – Ye a r 2

Ke y P o in t s

• Exp a n sion  o f rock 
d u m p s a n d  p it s
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Su rfa c e  W a t e r  Ma n a g e m e n t  P la n  – Ye a r 6

Ke y P o in t s

• Con st ru c t ion  o f su rfa ce  
w a t e r m a n a g e m e n t  
in fra st ru c t u re  in  t h e  
n o rt h  o f t h e  s it e  t o  
m a n a g e  d ra in a g e  from  
ove rb u rd e n  a n d  w a st e  
rock p ile s

• Exp a n sion  o f t h e  sou t h -
w e st  w a st e  rock d u m p s 
a n d  m od ifica t ion s t o  
w a t e r m a n a g e m e n t  
in fra st ru c t u re
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Su rfa c e  W a t e r  Ma n a g e m e n t  P la n  – Ye a r 8

Ke y P o in t s

• Con t in u e d  e xp a n sion  o f 
d u m p s a n d  p it s
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Su rfa c e  W a t e r  Ma n a g e m e n t  P la n  – En d -o f-Min e

Ke y P o in t s

• Fu ll d e ve lop e d  foo t p rin t
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DC1 Dive rs io n   - De s ig n  P rin c ip le s

Su rfa ce  W a t e r Ma n a g e m e n t  P la n

• Co n ve y t h e  10 0 -ye a r flo o d  flo w  fro m  La c  Am o n t  t o  La ke  A

• P ro vid e  fish  p a ssa g e  b e t w e e n  La c  Am o n t  a n d  La ke  A

• P ro vid e  sm o o t h  t ra n sit io n  fro m  o p e ra t io n a l p e rio d  t o  c lo su re
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De s ig n in g  fo r  Fis h  P a s s a g e

• Fish  p a ssa g e  m u st  b e  p rovid e d  b e t w e e n  t h e  7Q10  low  flow  a n d  14 Q2 h ig h  flow  
con d it ion s:

• 7Q10  re fe rs  t o  t h e  a n n u a l m in im u m  7-d a y a ve ra g e  flow  ra t e  w it h  a  10 -ye a r 
occu rre n ce  in t e rva l (Ma y t o  Oc t ob e r)

• 14 Q2 re fe rs  t o  t h e  a n n u a l m a xim u m  14 -d a y a ve ra g e  flow  ra t e  w it h  a  2-ye a r 
occu rre n ce  in t e rva l

• Th e  ch a n n e l m u st  a lso  con t a in  t h e  10 0 -ye a r flood  e ve n t

• Ba se d  on  t h e  h yd ro log y a sse ssm e n t  con d u c t e d  fo r t h e  p ro je c t  a re a  t h e  fo llow in g  flow  
ra t e s  w e re  u se d  in  t h e  d e sig n :

Flo w  Eve n t Up s t re a m  Flo w  Ra t e  (m 3/ s ) Do w n s t re a m  Flo w  Ra t e  
(m 3/ s )

7Q10  Low  Flow 0 .0 3 0 .0 4

Ave ra g e  An n u a l Flow 0 .56 0 .70

14 Q2 Hig h  Flow 2.5 2.8

10 0 -ye a r Flood  Eve n t 17 26
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F is h  P a s s a g e  Crit e r ia

Dis t a n c e  (m ) Ma x. Ve lo c it y fo r  Bu rb o t  
(m /s )

Ma x. Ve lo c it y fo r  W a lle ye
(m /s )

3 1 2.2

25 - 1.0

10 0  - 30 0 0 .1 0 .4

Bu rb o t  a n d  w a lle ye  w e re  se le c t e d  a s  t h e  d e sig n  sp e c ie s

• Bu rb o t  h a ve  low e r sw im m in g  a b ilit y com p a re d  t o  o t h e r kn ow n  sp e c ie s

• W a lle ye  a re  t h e  m a in  sp e c ie s  t h a t  w ill m a ke  u se  o f t h e  ch a n n e l d u rin g  sp rin g  fre sh e t

Th e  fo llow in g  c rit e ria  w e re  im p le m e n t e d  : 

• Ma in t a in  m in im u m  w a t e r d e p t h  o f 10 -20  cm  fo r 7Q10  low  flow .

• Ma xim u m  ch a n n e l ve loc it y sh ou ld  a llow  W a lle ye  p a ssa g e  b e t w e e n  t h e  7Q10  low  a n d  14 Q2 h ig h  flow  from  
La c  A t o  La c  Am on t  a s  p e r Ta b le  1 b e low .

• P rovid e  fre q u e n t  sh e lt e r p la ce s t o  con sid e r Bu rb o t ’s  sm a lle r sw im m in g  a b ilit ie s .

Ta b le  1: Ma xim u m  d ist a n ce  ove r w h ich  Bu rb o t  a n d  W a lle ye  ca n  t ra ve l w it h ou t  sh e lt e r 
g ive n  t h e  flow  ve loc it y d u rin g  h ig h  flow  e ve n t s  (Ka t op od is , 20 16)
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Cre a t e  Fis h  Ha b it a t

• Use  b ou ld e rs  t o  c re a t e  fre q u e n t  a re a s  o f sh e lt e r

• Use  w ood  log s a n d  w e irs  t o  in c re a se  b a ckw a t e r a n d  ove ra ll w a t e r d e p t h

• Use  cob b le , g ra ve l, a n d  b ou ld e rs  t o  in c re a se  ch a n n e l rou g h n e ss  a n d  re d u ce  ve loc it y o f 
w a t e r

Bo u ld e rs  in  St re a m

Re t rie ve d  from : 
h t tp s://m e g a m a n u a l.g e osyn te c .com /n p sm a n u a l/b ou ld e rc lu st e rsrockriffle s.a sp x

W ood e n  De b ris  in  St re a m
P h oto  b y Jon a th a n  Frie b e l

https://megamanual.geosyntec.com/npsmanual/boulderclustersrockriffles.aspx
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P ro p o s e d  St re a m  Dive rs io n  Alig n m e n t

Exist in g  Bib o u  
Cre e k a n d  
Dive rs io n

La c  Am o n t

La c  A

La c  B

P ro p o se d  Bib o u  
Cre e k Dive rs io n
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S t re a m  Dive rs io n  Sc h e m a t ic

1. Me a n d e rin g  
Ch a n n e l

2. W e irs

3. Ro ck Ra m p s
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P ro p o s e d  St re a m  Dive rs io n  Ove rvie w

• Th e  p rop ose d  s t re a m  d ive rsion  is  9 .7 km  lon g .

• Th e  u p st re a m  p o rt ion  o f t h e  ch a n n e l (t h e  firs t  5.3 km ) w ill re m a in  in  p la ce  a ft e r m in e  
c lo su re .

• Th e  e n t ire  ch a n n e l is  d e sig n e d  t o  m a in t a in  fish  p a ssa g e :

• Sp e c ia l con sid e ra t ion  m u st  b e  t a ke n  fo r t h e  p o rt ion  o f t h e  ch a n n e l re m a in in g  a ft e r 
c lo su re  t o  lim it  t h e  a m ou n t  o f m a in t e n a n ce  re q u ire d . 

• Th e  ch a n n e l is  com p ose d  o f 16  d iffe re n t  se g m e n t s  w h ich  e a ch  h a ve  1 o f 3 d e sig n  t yp e s:

• Typ e  1 – Me a n d e rin g  Ch a n n e ls

• Typ e  2 – Fla t  Se g m e n t s  w it h  Sm a ll W e irs

• Typ e  3 - Rock Ra m p s
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22

Dive rs io n  Ch a n n e l P ro file
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• Typ e  1 – Me a n d e rin g  Ch a n n e l

FLOW  DIRECTION

Ch a n n e l Cro s s  Se c t io n

Ch a n n e l P la n  
Vie w

No rth e rn  Virg in ia  Re g io n a l Co m m ission , h t t p s ://w w w .n o va re g io n .o rg

St re a m  Dive rs io n  De s ig n

Me a n d e rin g  c h a n n e l lin e d  w it h  b o u ld e rs  a n d  w o o d  d e b ris . 
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• Typ e  2 – Fla t  Se g m e n t  w it h  Sm a ll W e irs

St re a m  Dive rs io n  De s ig n

FLOW  DIRECTION

W e ir  Cro s s  Se c t io n

Ch a n n e l P ro file

By P e t it co d ia c  W a te rsh e d  
Allia n ce

Gra ve l lin e d  c h a n n e l w it h  lo w  w e irs  t o  
p re s e rve  a  m in im u m  lo w  flo w  w a t e r  

d e p t h .

https://www.facebook.com/petitcodiacwatershed/videos/last-week-the-pwa-completed-a-rock-weir-to-improve-fish-passage-in-our-urban-str/707465353480754/
https://www.facebook.com/petitcodiacwatershed/videos/last-week-the-pwa-completed-a-rock-weir-to-improve-fish-passage-in-our-urban-str/707465353480754/
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• Typ e  3 – St e e p  Ch a n n e l w it h  Ro ck Ra m p s

St re a m  Dive rs io n  De s ig n

Se q u e n c e  o f ro c k  ra m p s  a n d  p o o ls  t o  a llo w  fis h  p a s s a g e  
a c ro s s  s t e e p e r  c h a n n e l s e g m e n t . De s ig n  t o  a d d  lo w  flo w  

c h a n n e l.

Ro c k  Ra m p  Cro s s  Se c t io n

P o o l Cro s s  Se c t io n

Ab ou t  – Au st ra la sia n  Fish  P a ssa g e  Se rvice s 
(a u sfish p a ssa g e .com )

Rock ra m p  fish w a y (De p a rtm e n t  o f En viron m e n t , Sc ie n ce  a n d  In n ova t ion ) (d e s.q ld .g ov.a u )

https://ausfishpassage.com/about/
https://ausfishpassage.com/about/
https://wetlandinfo.des.qld.gov.au/wetlands/management/fish-passage/technologies/fishway-options/rock-ramp/#prettyPhoto%5B1%5D/5/
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Co n t a c t  W a t e r  Ma n a g e m e n t  - Se t t lin g  P o n d s  a n d  
Su m p s

Se d im e n t a t ion  P on d s 
con t a in  a n d  re m ove s 
su sp e n d e d  so lid s  from  sit e  
ru n o ff b e fo re  re le a se  t o  t h e  
e n viron m e n t

Re le a se  is  b y p u m p in g

W a t e r q u a lit y is  m on it o re d  
a t  e a ch  re le a se  p o in t

Su m p s a re  d e sig n e d  t o  
co lle c t  su rfa ce  ru n o ff a t  
n a t u ra l low  p o in t s  a n d  
con ve y t h e  ru n o ff (b y 
p u m p in g ) t o  a  d ow n st re a m  
Se t t lin g  P on d

Th e re  a re  fou r se t t lin g  
p on d s a n d  n in e  su m p s

Exa m p le  – Se d im e n t a t io n  P o n d  3 
(SP 0 3)
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Su rfa c e  W a t e r  Ma n a g e m e n t  P la n  – Clo s u re

Ke y P o in t s

• Up st re a m  5 km  o f d ive rs ion  
re m a in s in  p la ce . Re st  is  
d e com m ission e d , b a ckfille d  
a n d  re c la im e d

• Dive rsion  is  rou t e d  t h rou g h  
p it  la ke

• P it  flow s t h rou g h  re c la im e d  
Bib ou  Cre e k t o  La c  A

• W a st e  rock d u m p s a re  
re c la im e d  a n d  con t ou re d  t o  
d ra in  t o  e n viron m e n t

• Su m p s a n d  p on d s re m a in  in  
p la ce  a s  sh a llow  w a t e r b od ie s
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Th a n k yo u

w sp .com

http://www.linkedin.com/company/WSP
https://twitter.com/wsp
https://www.facebook.com/WSPglobal/
https://www.instagram.com/wspglobal/
https://www.youtube.com/c/WSPGlobal
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0 72-2257554 0 0 4 -Re vA W a t e r W orksh op  W TP

Tro ilu s  
W a t e r Tre a t m e n t  P la n t
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Ba c k g ro u n d  

W a t e r Tre a t m e n t  P la n t

Sin ce  t h e  p re viou s Tro ilu s  Min e  op e ra t ion s t o  p re se n t , a  w a t e r t re a t m e n t  p la n t  h a s  b e e n  
u se d  t o  re m ove  fin e  su sp e n d e d  so lid s  from  t h e  su rp lu s  TSF P on d  w a t e r b e fo re  it s  d isch a rg e  
t o  t h e  e n viron m e n t . 

Th e  cu rre n t  p la n t  h a s  a  1,20 0  m 3/h ou r t re a t m e n t  ra t e . Th e  p la n t  is  a p p roa ch in g  t h e  e n d  o f it s  
op e ra t ion a l life . Th e  Tro ilu s  P ro je c t , cu rre n t ly a t  t h e  fe a sib ilit y s t u d y s t a g e , in c lu d e s t h e  p la n t  
re p la ce m e n t  w it h  a  s im ila r p la n t .

W a t e r b a la n ce  a n a lysis  con firm e d  t h a t  a  1,20 0  m 3/h ou r p la n t  w ou ld  s t ill con t ro l a d e q u a t e ly 
t h e  TSF P on d  w a t e r le ve ls .
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W a t e r  Tre a t m e n t  P la n t  - Lo c a t io n

Ke y P o in t s

• Se le c t e d  loca t ion  b a se d  on  

• c lo se n e ss  t o  t h e  
d ive rs ion  ch a n n e l 
a llow in g  fo r g ra vit y 
d isch a rg e

• c lo se n e ss  t o  a  con t a c t  
w a t e r p on d  a llow in g  fo r 
b a cku p  g ra vit y 
d isch a rg e

• c lo se n e ss  t o  t h e  TSF 
P on d  a llow in g  fo r 
e con om ic  w a t e r 
t ra n sfe r

Se le c t e d  W TP  
Lo c a t io n  
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W a t e r  Tre a t m e n t  P la n t  - De s ig n

Ke y As s u m p t io n s

• 1,20 0  m 3/h  m a xim u m  d e sig n  flow .

• 30  t o  30 0  m g /L in flu e n t  TSS con ce n t ra t ion s b a se d  on  h is t o rica l d a t a .

• 15 m g /L m on t h ly a ve ra g e , 30  m g /L m a xim u m  lim it  d e sig n  t a rg e t s  b a se d  on  
re g u la t o ry g u id e lin e s .

• Up  t o  35 ye a rs  op e ra t ion a l life .
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W a t e r  Tre a t m e n t  P la n t  - De s ig n

Co m p a ris o n  o f fo u r t re a t m e n t  t e c h n o lo g ie s

• Gra vit y se p a ra t ion  w it h  sp e c ific  co re  t e ch n o log y

• La m e lla  c la rifie r

• Ba lla st e d -floccu la t ion  la m e lla  c la rifie r

• Filt e r se p a ra t ion  w it h  sp e c ific  co re  t e ch n o log y

• Disc  filt e r

• Ult ra filt ra t ion



6

Tr
oi

lu
s 

P
ro

je
ct

 F
ea

si
b

ili
ty

 S
tu

d
y 

– 
W

at
er

 T
re

at
m

en
t P

la
n

t
07

2-
22

57
55

40
04

-R
ev

A
 W

at
er

 W
or

ks
h

op
 W

TP
W a t e r  Tre a t m e n t  P la n t  - De s ig n

Te c h n o lo g y 1: Gra vit y  
s e p a ra t io n  w it h  la m e lla  
c la rifie r

It  re lie s  on  in c lin e d  p la t e s  o r 
t u b e s t o  in c re a se  t h e  su rfa ce  
a re a  fo r so lid s  se t t lin g .

P a rk s o n (20 23)
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W a t e r  Tre a t m e n t  P la n t  - De s ig n

Te c h n o lo g y 2: Gra vit y  
s e p a ra t io n  w it h  b a lla s t e d - 
flo c c u la t io n  a n d  la m e lla  
c la rifie r

It  a d d  a  b a lla s t  m a t e ria l like  
m ic ro -sa n d  t o  fa c ilit a t e  se t t lin g  
o f su sp e n d e d  so lid s  in  t h e  
la m e lla  c la rifie r

Ve o lia  (20 23)
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W a t e r  Tre a t m e n t  P la n t  - De s ig n

Te c h n o lo g y 3: Filt e r  s e p a ra t io n   - Dis c  filt e r

Filt e r se p a ra t ion  re lie s  on  t h e  p h ysica l ca p t u re  o f so lid s  p a rt ic le s  in  a  fib re  m e sh .

In  a  d isc  filt e r, t h e  in flu e n t  p a sse s  t h rou g h  su b m e rg e d  ro t a t in g  d isc s  cove re d  in  
filt e r c lo t h . Th e  filt e r c lo t h  is  con t in u ou sly sc ra p e d  t o  re m ove  p a rt ic le  a ccu m u la t ion . 
Also , b a ckw a sh  cyc le s  a re  t rig g e re d  t o  m a in t a in  filt ra t ion  e ffic ie n cy.
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W a t e r  Tre a t m e n t  P la n t  - De s ig n

Te c h n o lo g y 4 : Filt e r  s e p a ra t io n   - Ult ra filt ra t io n

In  u lt ra filt ra t ion  (UF), in flu e n t  w a t e r is  p u m p e d  t h rou g h  se m i-p e rm e a b le  
m e m b ra n e s, a llow in g  c le a n  p e rm e a t e  t h rou g h  w h ile  p a rt ic le s  a re  re t a in e d  on  t h e
m e m b ra n e  su rfa ce . P e riod ic  o r con t in u ou s b a ckw a sh in g  a n d  c le a n in g  a re  
p e rfo rm e d  t o  re st o re  m e m b ra n e  p e rfo rm a n ce .
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W a t e r  Tre a t m e n t  P la n t  - De s ig n

Te c h n o lo g y Co m p a ris o n

Qu a lit a t ive  sco re s  from  1 t o  5 (b e st )

Th e  b a lla s t e d  floccu la t ion  w it h  la m e lla  c la rifie d  w a s t h e  re com m e n d e d  t e ch n o log y.

LAMELLA 
CLARIFIER

BALLASTED 
FLOCCULATION + 

LAMELLA 
CLARIFIER

DISC FILTERS ULTRAFILTRATION

Tre a t m e n t  Effic ie n cy 3 5 5 5

Re lia b ilit y 5 5 5 3

Co m p le xit y 5 4 4 2

Ma in t e n a n ce  Re q u ire m e n t s 5 5 4 2

To le ra n ce  t o  ch a n g in g  in flu e n t  
w a t e r q u a lit y/co n ce n t ra t io n 3 5 4 2

TOTAL SCORE 21 24 22 14
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W a t e r  Tre a t m e n t  P la n t  - De s ig n

Se le c t e d  Te c h n o lo g y: Gra vit y  s e p a ra t io n  w it h  b a lla s t e d -flo c c u la t io n  la m e lla  c la rifie r

INFLUENT COAGULATION
CHAMBER

WASTE SLUDGE

POLYMER

MICROSAND 

COAGULANT

TREATED 
EFFLUENT

MATURATION 
CHAMBER CLARIFIER

LEGEND

MAIN PIPING LINE

ACTIFLO UNIT PACKAGE

HYDROCYCLONE

CLARIFIER
OVERFLOWFLOCCULATION 

CHAMBER

CLARIFIER UNDERFLOW

MICROSAND RECYCLE 
(HYDROCYCLONE U/F)

1200 m3/h
0.36 tonne/h TSS 

(300 mg/L)

1,198 m3/h

20% TSS
35 m3/h2 m3/h
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w sp .com

http://www.linkedin.com/company/WSP
https://twitter.com/wsp
https://www.facebook.com/WSPglobal/
https://www.instagram.com/wspglobal/
https://www.youtube.com/c/WSPGlobal


Appendix E-WSP Tailings handling and storage ppt 



20 24 -0 3-19

0 69-2257554 0 0 3-P P T-Re vA

FOR DISCUSSION

W a t e r  
Ma n a g e m e n t  
W o rk s h o p   - 
Ta ilin g s  
Ma n a g e m e n t  & 
Hyd ro g e o lo g y



2 0 69-2257554 0 0 3-P P T-Re vA  W a te r W o rksh o p  – Ta ilin g s  Ma n a g e m e n t  & Hyd ro g e o lo g y FOR DISCUSSION

• Ta ilin g s p ro d u c t io n  a n d  d isp o sit io n  o ve r t h e  Min e  Life

• TSF Ta ilin g s St o ra g e

• In -P it  Ta ilin g s Disp o sa l

• Hyd ro g e o lo g y

St ru c t u re  o f t h e  P re s e n t a t io n
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Ta ilin g s  St o ra g e  Ove r t h e  Min e  Life

Year

Location Pre-
Production 1 Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 Y10 Y11 Y12 Y13 Y14 Y15 Y16 Y17 Y18 Y19 Y20 Y21 Y22

1 - TSF (167 Mt)
2 - SouthWest Pit (93 Mt)
3 - J Pit  (39 Mt)
4 - 87 Pit (81 Mt)

1- TSF
2- SW pit

3- J pit

4- 87 pit
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De s ig n  Crit e r ia  – Ad h e re n c e  t o  Glo b a l In d u s t ry St a n d a rd  fo r  Ta ilin g s  
Ma n a g e m e n t  a n d  Crit e r ia  o f Dire c t ive  0 19
General and Slope Stability Design Criteria

Design Criteria for Slope Stability Analysis
Parameter Value Source

Earthquake
Design earthquake event 1:10,000 Annual Exceedance Probability (AEP) GTR (2020)
Stability acceptance criteria
Safety factor static – peak strength 1.5 Directive 019, CDA
Safety factor static – post-peak strength (a) 1.3 WSP
Safety factor Pseudo-static 1.1 Directive 019
Safety factor post-earthquake (b) 1.3 Directive 019
Deformation (only required if pseudo-static criteria not met) ≤1-2% Strain WSP

a) This analysis case considers the post-peak (or residual or liquefied) resistance for materials that are susceptible to strain softening or static liquefaction.
b) This analysis case considers the post-peak (or residual or liquefied) resistance for materials that are susceptible to strain softening, and static and dynamic liquefaction.

General Design Criteria
Parameter Value Units Source

Mine Plan
Assumed mine life (Process Ore) 22 Years AGP
Mill nominal tailings production rate 50,000 tpd AGP
Total tailings production 380/252 (22 years of processing) Mt/Mm3 AGP
Total tailings to be deposited in the TSF 167/111 (9 years of production) Mt/Mm3 WSP
Total tailings to be deposited in pits 213/141 (13 years of production) Mt/Mm3 WSP
Deposition Method Deposition by multiple spigots - -
Tailings Properties
Tailings geochemichal classification (D019) Low Risk Short or Long Term Potentially Acid Generator - Troilus
Tailings % solid (w/w) 55 % Lycopodium
Tailings Dry density 1.5 t/m3 WSP
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Ta ilin g s  Ma s s  Ba la n c e

Op t io n  t o  St o re  Ta ilin g s Ma s s  (Mt ) Vo lu m e  (Mm 3) So u rc e

To t a l t a ilin g s  p ro d u c t io n 38 0 253 AGP

Tot a l t a ilin g s t o  b e  d e p osit e d  in  t h e  TSF 167 111 W SP

Tot a l t a ilin g s t o  b e  in -p it  d isp ose d  in  SW  p it   
(e le v. 367m ) 93 62 W SP

Tot a l t a ilin g s t o  b e  in -p it  d isp ose d  in  J  p it   
(e le v. 169m  t o  sa d d le  w it h  8 7 p it ) 39 26 W SP

Tot a l t a ilin g s t o  b e  in -p it  d isp ose d  in  8 7 p it   
(e le v. 98 m ) 8 1* 54 * W SP

*P o t e n t ia l t o  s t o re  u p  t o  4 29Mt /28 6 Mm 3 a t  e le v. 34 5 m .
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- Exis t in g  TSF is  a n  u p st re a m  ra ise  fa c ilit y, a p p ro xim a t e ly 20  m  h ig h .

- St a rt e r d a m  w a s co n st ru c t e d  fro m  t ill w it h  t ill cu t -o ffs  t h ro u g h  e ske r m a t e ria ls  a n d  a  ce m e n t -b e n t o n it e  cu t o ff t h ro u g h  t h ick a llu via l 
sa n d  o r s ilt .

- De sig n e d  a s  a  “le a ky d a m ” t o  e n co u ra g e  lo w e rin g  o f w a t e r p re ssu re s  a g a in st  t h e  e m b a n km e n t .

- A 30  m  t o e  b e rm  w a s co n st ru c t e d  in  20 0 5 t o  in c re a se  s t a b ilit y a n d  e co n o m ica lly d isp o se  o f w a st e  ro ck.

- Slu rry d e p o sit io n  (a p p ro x. 4 5%w t  so lid ) w it h  a  w a t e r re c la im  b a rg e  p ro t e c t e d  b y a  b e rm .

Ta ilin g s  St o ra g e  Fa c ilit y (TSF) 
Exis t in g  Co n d it io n s

W a t e r  Re c la im

P o lis h in g  P o n d

Sp illw a y
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- Th e  TSF w ill b e  ra ise d  a n n u a lly 
fo r 9  ye a rs  in  4  m  d ow n st re a m  
ra ise s .

- On ce  t h e  t a ilin g s re a ch  a n  
e le va t ion  o f 4 28  m  t h e  Ea st  
Sa d d le  Da m  w ill b e  con st ru c t e d , 
a s  t a ilin g s ca n  n o  lon g e r b e  
n a t u ra lly con t a in e d  a g a in st  t h e  
m ou n t a in .

- Dow n st re a m  slop e s a re  3H:1V, 
e xce p t  a d ja ce n t  t o  p it s  w h e re  
t h e y a re  2.5H:1V, if n e e d e d .

TSF Fe a s ib ilit y  De s ig n
Overall design description

Ea st  Sa d d le Da m
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TSF Fe a s ib ilit y  De s ig n

TSF construction sequence

Ne w  Ta ilin g s

Exis t in g Ta ilin g s

Ne w  W a st e  Ro ck

Till

Tra n sit io n  la ye r

Exis t in g filt e r Co m p a c t e d Till

Ne w  Filt e r

Exis t in g W a st e  Ro ck
20 0 4  Ra ise

Exca va t io n  o f Exis t in g W a st e  Ro ck

1%
Fin a l Ele va t io n 4 35 m

Da m  Cre s t
10  m

Da m  Cre s t
Ele va t io n 4 0 2m

Ele va t io n 394   m

• Dow n st re a m  ra ise  con st ru c t ion , 
re su lt in g  in  im p rove d  
g e o t e ch n ica l s t a b ilit y a n d  
p rovid in g  a d d it ion a l s t o ra g e  
ca p a c it y.

• Con t in u e  t h e  d e sig n  con ce p t  o f a  
‘le a ky d a m ’, w it h  u p st re a m  filt e rs .

• FS d e sig n  t o  e le va t ion  4 35 m  
re t a in s  167 Mt  o f t a ilin g s.

• In -p it  d isp osa l fo r a d d it ion a l 
213Mt  o f t a ilin g s

• Exca va t e  d ow n st re a m  m a t e ria l 
t o  e xp ose  20 0 4  filt e r a n d  con n e c t  
t o  n e w  filt e r a n d  t ra n sit ion  la ye r.

Se le c t e d
W a st e

  Ro ck
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Ta ilin g s  TSF De p o s it io n  – Exa m p le  Du rin g  12 m o n t h s  P e rio d

0-2 Months 2-6 Months 6-12 Months
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Co n c e p t u a l In -P it  Dis p o s a l fo r  Tro ilu s

Process 
Plant

Ta ilin g s  P ip e lin e

Ta ilin g s

W a t e r Re c la im  Ba rg e

• Deposition Method: Sub-aerial deposition (Pit bottom or 
top)

• Water Management: Reclaim barge
• Tailings Discharge: Multiple points (3-4) discharge on 

one pit side
• No co-disposal with waste rock for this concept

Re cla im  w a t e r t o  P ro ce ss  P la n t
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W a t e r  a n d  Ta ilin g s  Co n ve ya n c e
P la n  Vie w

Re cla im  w a t e r t o  P ro ce ss  P la n t

Ta ilin g s  P ip e lin e

Re c la im  w a t e r t o  P ro ce ss  P la n t

Ta ilin g s  P ip e lin e

SW  In -P it  Ta ilin g s  Dis p o s a l
Exa m p le
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W a s t e  Ro c k  St o ra g e  Ab o ve So u t h -W e s t p it  a ft e r Ye a r 15

In -P it  Ta ilin g s  Disp o sa l

Ta ilin g s   ~ 93 Mt  / ~ 62 Mm 3

W a st e  Ro ck Ele va t io n 4 60 m

W a st e  Ro ck ~ 216 Mt  / ~ 10 0  Mm 3
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Co n c e p t u a l Clo s u re  fo r  8 7  a n d  J  p it s w it h P it  La k e

In -P it  Ta ilin g s  Disp o sa l

P it  La ke  Ele va t io n 361 m

Bib o u Cre e k De riva t io n

To w a rd La ke  A
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The potential extent of the drawdown zone greater than 3 m 
would reach four lakes and the proposed alignment of the 
Bibou Creek diversion. 

If the alignment of the diversion is above the level of the 
groundwater table, the drawdown caused by the dewatering 
of the pits will not impact the flow regime in the stream. 

While the diversion is expected to be above the water table 
given its location on a hillside where groundwater could, 
locally, not contribute (seepage) to the stream, at this stage 
of the project, there is no groundwater level data along the 
proposed alignment of the Bibou Creek diversion to 
establish whether it will be above or below of the 
groundwater table.

Hydrogeology - Potential extent of groundwater drawdown

La c  C

La c  C1

La c  C3
La c  C4

Pit Groundwater inflow in Steady State condition (m³/d)
87 Pit 3100
J Pit 3800

X22 Pit 4100
SW Pit 3800



15 0 69-2257554 0 0 3-P P T-Re vA  W a te r W o rksh o p  – Ta ilin g s  Ma n a g e m e n t  & Hyd ro g e o lo g y FOR DISCUSSION

Hyd ro g e o lo g y – Sim u la t e d Gro u n d w a t e r Le ve l
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Hyd ro g e o lo g y - Gro u n d w a t e r Mo n it o rin g  P ro g ra m  
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