
Water and Mining
tŀǘǊƛŎƪ [ƛǘǘƭŜƧƻƘƴΣ {ƻǳǊŎŜ 9ƴǾƛǊƻƴƳŜƴǘŀƭ !ǎǎƻŎƛŀǘŜǎ LƴŎΦ

tǊŜǎŜƴǘŜŘŦƻǊDƛǘȄǎŀƴ aƛƴƛƴƎ млмΣ hŎǘƻōŜǊ мнΣ нлно



Outline

ÅaƛƴƛƴƎ ƳŜǘƘƻŘǎŀƴŘ ŜȄŀƳǇƭŜǎ ƛƴ ./

ÅaƛƴƛƴƎ ǿŀǘŜǊ ƛǎǎǳŜǎ

Å²ŀǘŜǊ ƭŀǿ ŘŜǾŜƭƻǇƳŜƴǘ



Mining Methods



Open Pit

ÅDǊŜŀǘ ōƛƎ ƘƻƭŜ ƛƴ ǘƘŜ ƎǊƻǳƴŘ

Å[ŀǊƎŜǎǳǊŦŀŎŜŘƛǎǘǳǊōŀƴŎŜ

Å[ŀǊƎŜ ŀƳƻǳƴǘ ƻŦ ǿŀǎǘŜ ǊƻŎƪ

Å[ƻǿŜǊƎǊŀŘŜƻǊŜΣ ƘƛƎƘŜǊ ǘƻƴƴŀƎŜ

bƻǘŀōƭŜ ŜȄƛǎǘƛƴƎ ./ ƻǇŜƴ Ǉƛǘ ƳƛƴŜǎΥ
ÅDƛōǊŀƭǘŀǊ
Åaǘ tƻƭƭŜȅ
ÅwŜŘ /ƘǊƛǎ
Åaǘ aƛƭƭƛƎŀƴ

wŜŘ /ƘǊƛǎ όǘƻǇύΣ aǘ aƛƭƭƛƎŀƴ όōƻǘǘƻƳύΣ ƛƳŀƎŜǎ ŦǊƻƳ ƳƛƴƛƴƎΦŎƻƳ



Gibraltar Mine
Å9ȄƛǎǘƛƴƎ ƻǇŜƴ Ǉƛǘ ŎƻǇǇŜǊπ
ƳƻƭȅōŘŜƴǳƳ ƳƛƴŜ

Å²Ŝǘ ¢{C

Å±ŀǎǘ ŀƳƻǳƴǘǎ ƻŦ ŀŎƛŘƛŎ ǿŀǎǘŜ ǊƻŎƪ

Å[ŀǊƎŜ ǿŀǘŜǊ ǎǳǊǇƭǳǎΣ ŜȄŎŜǎǎ ǿŀǘŜǊ ƛǎ 
ŘƛǎŎƘŀǊƎŜŘ ƛƴǘƻ CǊŀǎŜǊ wƛǾŜǊ

¢ŀƛƭƛƴƎǎ {ǘƻǊŀƎŜ CŀŎƛƭƛǘȅ

aƛƴŜ Ǉƛǘǎ

aƛƭƭ

Lw 
мн

LƳŀƎŜ ŦǊƻƳ ǘŀǎŜƪƻƳƛƴŜǎΦŎƻƳ



Underground

ÅMine shafts go deep under the ground

ÅLower surface disturbance

ÅLower amount of waste rock

ÅOpportunity for underground backfill

Notable existing BC underground mines:
ÅBrucejack
ÅSilvertip
ÅPremier
ÅBritannia

.ǊǳŎŜƧŀŎƪ όǘƻǇΣ bŜǿŎǊŜǎǘύΣ tǊŜƳƛŜǊ όōƻǘǘƻƳΣ /ŀƴŀŘƛŀƴ aƛƴƛƴƎ WƻǳǊƴŀƭύ



Silvertip

Å9ȄƛǎǘƛƴƎ ǳƴŘŜǊƎǊƻǳƴŘ ƭŜŀŘπȊƛƴŎ
ƳƛƴŜΣ ƛƴ ŎŀǊŜ ŀƴŘ ƳŀƛƴǘŜƴŀƴŎŜ

Å5Ǌȅ ǎǘŀŎƪ ǘŀƛƭƛƴƎǎ

Å¢ǊŜŀǘŜŘ ǿŀǘŜǊ ŘƛǎŎƘŀǊƎŜŘ ǘƻ 
{ƛƭǾŜǊǘƛǇ /ǊŜŜƪ

²ŀǘŜǊ ǎǘƻǊŀƎŜ 
ǇƻƴŘǎ

aƛƭƭ

¦ƴŘŜǊƎǊƻǳƴŘ 
tƻǊǘŀƭ

¦ƴŘŜǊƎǊƻǳƴŘ 
tƻǊǘŀƭ

Image from Dease River Development Corp



Wet Tailings Facilities

Å¢ŀƛƭƛƴƎǎ ǎƭǳǊǊȅ ǿŀǎǘŜ ǎǘƻǊŜŘ ōŜƘƛƴŘ ŀ ŘŀƳ

Å¢ŀƛƭƛƴƎǎ ǘȅǇƛŎŀƭƭȅ ǳƴŘŜǊǿŀǘŜǊ

Å5ŀƳƳǳǎǘōŜŘŜǎƛƎƴŜŘŀƴŘ ƳŀƛƴǘŀƛƴŜŘ 
ǿŜƭƭ

ÅaƻǊŜ ǇƻǘŜƴǘƛŀƭ ŦƻǊ ǿŀǘŜǊ ŀŎŎǳƳǳƭŀǘƛƻƴ 

bƻǘŀōƭŜ ŜȄƛǎǘƛƴƎ ./ ǿŜǘ ǘŀƛƭƛƴƎǎ ŘŀƳǎΥ
Åaǘ tƻƭƭŜȅ 
ÅDƛōǊŀƭǘŀǊ
ÅwŜŘ /ƘǊƛǎ
Å9ƴŘŀƪƻ

DƛōǊŀƭǘŀǊ όǘƻǇΣ Da[ύΣ wŜŘ /ƘǊƛǎ όōƻǘǘƻƳΣ ǘƘŜ bŀǊǿƘŀƭύ



Mt Polley
Å9ȄƛǎǘƛƴƎ ƻǇŜƴ Ǉƛǘ ŎƻǇǇŜǊπƎƻƭŘ 
ƳƛƴŜ

Å¢ŀƛƭƛƴƎǎ ŘŀƳ ŦŀƛƭǳǊŜ ƛƴ нлмп

ÅtƭŀƴƴŜŘ ŀǎ ȊŜǊƻ ƭƛǉǳƛŘ ŘƛǎŎƘŀǊƎŜΣ 
ǿŀǘŜǊ ƛǎ ƴƻǿ ŘƛǎŎƘŀǊƎŜŘ ƛƴǘƻ 
vǳŜǎƴŜƭ [ŀƪŜ

LƳŀƎŜ ŦǊƻƳ ƳƻǳƴǘǇƻƭƭŜȅΦŎƻƳ



Blackwater
ÅApproved new open pit gold 

mine

ÅWet tailings, robust water 
treatment, management and 
discharge

ÅProject designed to meet Yinka 
Dene Water Law

LƳŀƎŜ ŦǊƻƳ ǿǿǿΦŀǊǘŜƳƛǎƎƻƭŘƛƴŎΦŎƻƳ



DryTailings Facilities

ÅCƛƭǘŜǊŜŘ ǘŀƛƭƛƴƎǎ ǿŀǎǘŜ ǎǘƻǊŜŘ ƛƴ ŀ 
ǎǘŀŎƪκǇƛƭŜ

Å[Ŝǎǎ ŎƻƳƳƻƴ ǘƘŀƴ ǿŜǘ ǘŀƛƭƛƴƎǎ

Å[ƻǿŜǊ ǇƘȅǎƛŎŀƭ ǎǘŀōƛƭƛǘȅ Ǌƛǎƪ

ÅIƛƎƘŜǊ ǇƻǘŜƴǘƛŀƭ ŦƻǊ ŀŎƛŘ ǊƻŎƪ ŘǊŀƛƴŀƎŜ 

bƻǘŀōƭŜ ŘǊȅ ǎǘŀŎƪ ǘŀƛƭƛƴƎǎ ŦŀŎƛƭƛǘƛŜǎΥ
Å{ƛƭǾŜǊǘƛǇ ό./Σ ŜȄƛǎǘƛƴƎύ
ÅDǊŜŜƴǎ /ǊŜŜƪ ό!ƭŀǎƪŀΣ ŜȄƛǎǘƛƴƎύ
Å/ŀǊƛōƻƻ DƻƭŘ ό./Σ ǇǊƻǇƻǎŜŘύ
ÅYǳŘȊ ȊŜ YŀȅŀƘ ό¸ǳƪƻƴΣ ǇǊƻǇƻǎŜŘύ

{ƛƭǾŜǊǘƛǇ όǘƻǇΣ /ƻŜǳǊύΣ DǊŜŜƴǎ /ǊŜŜƪ όōƻǘǘƻƳΣ IŜŎƭŀύ



Mining Water Issues



Erosion

ÅaƛƴƛƴƎ ƛǎ ƭŀǊƎŜ ǎŎŀƭŜ 
ŘƛǎǘǳǊōŀƴŎŜΣ ƭƻƎƎƛƴƎ

ÅwŜƳƻǾŀƭ ƻŦ ǾŜƎŜǘŀǘƛƻƴ 
ŜƴŎƻǳǊŀƎŜǎ ŜǊƻǎƛƻƴ ŘǳǊƛƴƎ 
ǎǘƻǊƳǎ

Å{ŜŘƛƳŜƴǘŎŀƴ ƛƳǇŀŎǘ 
ǿŀǘŜǊǿŀȅǎΣ ŦƛǎƘ ƘŀōƛǘŀǘΣ 
ŘǊƛƴƪŀōƛƭƛǘȅ

Erosion and development (Keystone Environmental)



Acid rock drainage (ARD)

Å/ŜǊǘŀƛƴ ƳƛƴŜǊŀƭǎ ǊŜƭŜŀǎŜ 
ƳŜǘŀƭ ŀƴŘ ŀŎƛŘƛǘȅ ǿƘŜƴ ǘƘŜȅ 
ŀǊŜ ŜȄǇƻǎŜŘ ǘƻ ŀƛǊ ŀƴŘ 
ǿŀǘŜǊ

Å!w5 ƛǎ ŀ Ǌƛǎƪ ŦƻǊ ŀƴȅ 
ǎǳƭǇƘƛŘŜƳƛƴŜΣ ŀǇǇƭƛŎŀōƭŜ ǘƻ 
όŀƭƳƻǎǘύ ŀƭƭ ./ ƳƛƴŜǎ

Å!ŎƛŘƛŎ ǿŀǎǘŜǿŀǘŜǊ Ŏŀƴ ōŜ 
ǾŜǊȅ ǘƻȄƛŎΣ ƻŦǘŜƴ ǎǘŀƛƴǎ ǊƻŎƪǎ

Å/ŀƴ ƭŜŀŘ ǘƻ ǇŜǊǇŜǘǳŀƭ ǿŀǘŜǊ 
ǘǊŜŀǘƳŜƴǘ ƴŜŜŘǎ

CŀǊƻ ƳƛƴŜ ǿŀǎǘŜ όǘƻǇύΣ {ǘŀƛƴƛƴƎ ŦǊƻƳ ǘŀƛƭƛƴƎǎ ǎŜŜǇŀƎŜ όōƻǘǘƻƳύ



Mining chemicals

Å9ȄǇƭƻǎƛǾŜǎ ōƭŀǎǘƛƴƎ ƭŜŀǾŜǎ 
ǊŜǎƛŘǳŜ ƻƴ ōƭŀǎǘŜŘ ǊƻŎƪΣ 
ǎƛƳƛƭŀǊ ǘƻŦŜǊǘƛƭƛȊŜǊ

Å/ȅŀƴƛŘŜŎƻƳƳƻƴƭȅ ǳǎŜŘ ƛƴ 
ƎƻƭŘ ǇǊƻŎŜǎǎƛƴƎΣ ŜȄǘǊŜƳŜƭȅ 
ǘƻȄƛŎ

Å9ȄǇƭƻǎƛǾŜǎŀƴŘŎȅŀƴƛŘŜ
ŜǾŜƴǘǳŀƭƭȅ ŘŜƎǊŀŘŜ ƛƴǘƻ 
ƴǳǘǊƛŜƴǘǎ

ÅhƴŎŜƻǇŜǊŀǘƛƻƴŎŜŀǎŜǎΣƴƻ
ƳƻǊŜŎƘŜƳƛŎŀƭ ǳǎŜŘ

!bCh όǘƻǇΣ ²ƛƪƛǇŜŘƛŀύΣ DƻƭŘ ŦǊƻƳ ŎȅŀƴƛŘŜ όōƻǘǘƻƳΣ /ϧ9bύ



ExcessorSurplus Water

ÅLarge storms, large snowpack, rapid snow 
melt can make a lot of contaminated mine 
water at once

ÅContaminated water can accumulate in mine 
infrastructure

ÅRobust water management planning is 
required
ÅDam safety
ÅPumping and water management infrastructure
ÅWater treatment

Environmentally responsible treatment and 
release has tobe planned



Location for Water Discharge

ÅaƛƴŜǎ Ŏŀƴ ŘƛǎǊǳǇǘ ǿŀǘŜǊǎƘŜŘǎ ŀƴŘ 
ŎƘŀƴƎŜ ŎŀǘŎƘƳŜƴǘ ōƻǳƴŘŀǊƛŜǎ
ÅaƛƴŜǎ Ŏŀƴ ǊŜŘǳŎŜ Ŧƭƻǿǎ ƛƴ ǎƳŀƭƭ 
ŎǊŜŜƪǎ
Å9ȄŎŜǎǎǿŀǘŜǊǎƘƻǳƭŘōŜǊŜǘǳǊƴŜŘǘƻ
ƴŜŀǊōȅ ǿŀǘŜǊŎƻǳǊǎŜǎ
Å/ƭƻǎŜǊ ǎǘǊŜŀƳǎŀǊŜƴƻǘŀƭǿŀȅǎ
ǇǊŜŦŜǊŀōƭŜ ŦƻǊ ƳƛƴŜ ƻǇŜǊŀǘƻǊǎ ς
ǎƳŀƭƭ ǎǘǊŜŀƳǎ ƳŜŀƴǎ ƭŜǎǎ Řƛƭǳǘƛƻƴ

Lǘ ƛǎ ƘŀǊŘ ǘƻ ŦƛƎǳǊŜ ƻǳǘ ǿŀǘŜǊ 
ŘƛǎŎƘŀǊƎŜ ƛƴ ŀƴ ŜƳŜǊƎŜƴŎȅ

¢ŀƛƭƛƴƎǎ {ǘƻǊŀƎŜ CŀŎƛƭƛǘȅ

aƛƴŜ Ǉƛǘǎ

aƛƭƭ

Lw 
мн



National Water Law 
Development



Purpose of Water Management Policies

Å To proactively guide water management decisions within the territory
Å To protect traditional and environmentalvalues
Å To align potential development with community values
Å To mandate community values with provincial, Canadian regulatory systems

Values such as:
Protection of waters for wildlife
Å Aquatic plants, invertebrates, fish 
Å Aquatic-dependent wildlife (birds, mammals) 

Protection of water for culture and rights
Å Fishing
Å Medicinal purposes
Å Food generation
Å Drinking water



мΦbŀǊǊŀǘƛǾŜ ²ŀǘŜǊ aŀƴŀƎŜƳŜƴǘ hōƧŜŎǘƛǾŜ
ά²ŀǘŜǊǎ ǿƛǘƘƛƴ ǘƘŜ ¢ǊŀŘƛǘƛƻƴŀƭ ¢ŜǊǊƛǘƻǊƛŜǎ ƻŦ ǘƘŜ /ŀǊǊƛŜǊ {ŜƪŀƴƛCƛǊǎǘ bŀǘƛƻƴǎ ǎƘƻǳƭŘ ǊŜƳŀƛƴ 

ǎǳōǎǘŀƴǘƛŀƭƭȅ ǳƴŀƭǘŜǊŜŘ ƛƴ ǘŜǊƳǎ ƻŦ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ŀƴŘ ŦƭƻǿΦέ

нΦ ²ŀǘŜǊ /ƭŀǎǎƛŦƛŎŀǘƛƻƴ {ȅǎǘŜƳ

оΦ bǳƳŜǊƛŎŀƭ ²ŀǘŜǊ vǳŀƭƛǘȅ {ǘŀƴŘŀǊŘǎ 

[ŀƴŘ ¦ǎŜ 
tƭŀƴƴƛƴƎ 
tǊƻŎŜǎǎ

9ƴǾƛǊƻƴƳŜƴǘŀƭ 
!ǎǎŜǎǎƳŜƴǘ 
tǊƻŎŜǎǎ

9ƴǾƛǊƻƴƳŜƴǘŀƭ 
wŜƎǳƭŀǘƻǊȅ 
CǊŀƳŜǿƻǊƪ

Risk Assessment
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Example: ¸ƛƴƪŀ 5ŜƴŜ Ψ¦ȊŀΩƘƴŜ {ǳǊŦŀŎŜ ²ŀǘŜǊ 
  aŀƴŀƎŜƳŜƴǘ tƻƭƛŎȅ 



Example: Water 
Classification System

¢ƘŜ ǿŀǘŜǊ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ǎȅǎǘŜƳ ƛǎ 
ŀ ǘƻƻƭ ǘƘŀǘ ƎǳƛŘŜǎ ŘŜŎƛǎƛƻƴπƳŀƪƛƴƎ 
ŦƻǊ ŜŀŎƘ ǿŀǘŜǊōƻŘȅ ŀŎŎƻǊŘƛƴƎ ǘƻ 
ƛǘǎ ǳƴƛǉǳŜ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎΦ

/ƭŀǎǎ L ς IƛƎƘ /ǳƭǘǳǊŀƭ ƻǊ 9ŎƻƭƻƎƛŎŀƭ 
{ƛƎƴƛŦƛŎŀƴŎŜ

/ƭŀǎǎ LL ς {ŜƴǎƛǘƛǾŜ ²ŀǘŜǊ

/ƭŀǎǎ LLL ς ¢ȅǇƛŎŀƭ ²ŀǘŜǊ



Use of Water Policy at 
Endako Mine

ÅNadleh/{ǘŜƭƭŀǘΩŜƴ are partners in 
productive working relationships with BC 
Ministry of Environment and the mine 
operator
ÅConcern about 5 water discharges from 

site into the local watersheds
ÅYinka Dene Water law used to 

collaboratively develop narrative water 
objectives for nearby water bodies
ÅLong-term, ongoing commitments to meet 

YDWL targets, through joint agreement 
and collaborative process including the 
Endako ά/ƻƴǘƛƴǳƻǳǎ LƳǇǊƻǾŜƳŜƴǘ 
CǊŀƳŜǿƻǊƪέ



Blackwater Gold 
Environmental assessment 
decision statement (April 2019):

éwhen treating contact water and 
seepage, the Proponent shall take into 
account... éany water quality standards 
established under the Yinka Dene 
óUzaôhne Surface Water Management 
Policy and the Yinka Dene óUzaôhne 
Guide to Surface Water Quality 
Standards for Davidson Creek, 
Chedakuz Creek and Tatelkuz Lake, 
respectively classified as class III, class II 
and class I surface waterbodies under the 
Yinka Dene Uzaôhne Surface Water 
Management Policy.



Capacity Funding Programs for Water Law 
Development

ǿǿǿΦƴŜǿǊŜƭŀǘƛƻƴǎƘƛǇǘǊǳǎǘΦŎŀ       μ       ǿǿǿΦƛƴŘƛƎŜƴƻǳǎǿŀǘŜǊǎƘŜŘǎΦŎŀ



T'ooyxs̱hl| Thank you!

ǇŀǘǊƛŎƪΦƭƛǘǘƭŜƧƻƘƴϪǎŜŀƳƛƴƛƴƎΦŎŀ
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