
ACID  MINE  
DRAINAGE 

IN THE  
AMBLER MINING 

DISTRICT 

Pete Dronkers 
Northern Alaska Environmental Center 



WHAT IS ACID MINE DRAINAGE?  
(AMD) 

 When a mine is built and operated, thousands or 
millions of tons of rock are moved and crushed and 
become exposed to air and water, causing oxidation. 
 

 With some types of rock – like the type found near 
Ambler – this causes chemical reactions that produce 
acid.  Bacteria can speed up the process too. 
 

 The acid breaks down rocks around it, and causes 
toxic metals to leach into groundwater, rivers, and 
wetlands.  The metals then become the main 
pollution problem. 



EXAMPLE OF ACIDIC WATER SEEP  



THE IMPACTS CAN BE SEVERE.  MANY 
MINES HAVE DEMONSTRATED THIS 

 
 The leached metals affect fish, wildlife, plants 

and people.  In some cases it has destroyed entire 
fisheries.  
 

 It doesn’t take much contamination to confuse 
the fish, and they can’t “smell” their way back to 
their spawning grounds.  They may never return.  
That is why Pebble Mine is so controversial. 
 

 Contamination can ruin drinking water supplies 
forever.  This has happened in some places. 
 
 



HOW DOES AMD START? 

 Waste Rock piles: rock removed before and during 
mining 

 
 Underground tunnels where there is groundwater 
 
 Tailings Ponds  

 
 Pit Walls 
 
 Pit Lakes 

 
 
 



WASTE ROCK CAN GENERATE ACID AS THE 
CRUSHED ROCK IS EXPOSED TO AIR AND WATER 



THE LARGER THE MINE, THE MORE SERIOUS 
THE PROBLEMS WILL BE 



UNDERGROUND TUNNELS CAN GENERATE 
ACIDIC WATER THAT HAS TO BE PUMPED OUT 





ACID DRAINAGE IS SOMETIMES VISIBLE, BUT 
EVEN IF NOT, IT CAN STILL BE HARMFUL 





THOUGH RARE, TAILINGS PONDS CAN BE ACIDIC.  
IF THE DAM FAILS OR IT LEAKS INTO THE 

GROUNDWATER, THERE WILL BE MAJOR IMPACTS.  



PIT WALLS CAN GENERATE ACIDIC WATER  





PITS OFTEN FORM LAKES, WHICH TURN ACIDIC 
AND CAN LEACH INTO THE GROUNDWATER  





WHY IS THE AMBLER MINING DISTRICT SO 
RISKY REGARDING ACID MINE DRAINAGE? 
 

 Most of the rock is part of a Volcanogenic Massive 
Sulfide (VMS) deposit.  These sulfide rocks carry 
the highest risk of AMD of almost any mine type. 
 

 The Ambler VMS deposit runs over 50 miles from 
east to west and contains about a half million 
acres of mining claims.  
 

 The road to Ambler is intended to access as many 
of these claims as possible.  Most of them drain 
into the Kobuk River. 



SCIENTIFIC EXPERTS HAVE 
CLEARLY STATED THE 

ENVIRONMENTAL RISKS OF VMS 
DEPOSITS 

 
NOVACOPPER IS NOT LIKELY TO 

EXPLAIN THIS AT THEIR 
MEETINGS 

 



FROM A STUDY OF VMS DEPOSITS BY  
CLIFF D. TAYLOR: 



MOST VMS MINES IN THE WORLD WILL 
GENERATE ACIDIC WATER FOR MUCH LONGER 

THAN HUMAN BEINGS HAVE BEEN MINING  
AND USING METALS 

 This cannot be stressed enough. Some mines 
built during the Roman Empire are still leaching 
acid and metals. 
 

 Perpetual water treatment can costs millions of 
dollars per year.  There is no way any company 
can promise to treat water at that cost for 
thousands of years.   
 

 The Red Dog mine generates so much acidic 
water that it costs $10 million per year to treat it 
before discharging it into the River. 



ACCORDING TO MEND, A CANADIAN 
INDUSTRY GROUP THAT STUDIES AMD 
AND HOW TO PREDICT IT BEFORE AND 

AFTER MINES ARE BUILT: 

“While the effort required in prediction may seem 
onerous, the costs are minimal compared to the tens of 
millions of dollars for remediation and impacts that 
may last for decades, centuries, or millennia due to 
inadequate understanding of the future drainage 
chemistry.” 



ACCORDING TO THE SAFE DRINKING 
WATER FOUNDATION 

 
 “The acid will leach from the rock as long as its 

source rock is exposed to air and water and until 
the sulphides are leached out – a process that can 
last hundreds, even thousands of years. Acid is 
carried off the mine site by rainwater or surface 
drainage and deposited into nearby streams, 
rivers, lakes and groundwater. AMD severely 
degrades water quality, and can kill aquatic life 
and make water virtually unusable.” 

 



WON’T THE MINING COMPANIES PREVENT 
ANY HARM TO THE ENVIRONMENT? 

 During the life of the mine, they will do their best 
to maintain acceptable water quality at the mine 
site and downriver, though some risks are 
inevitable. 
 

 The real problem is what happens AFTER 
mining is over.   
 

 Or, what if the company goes bankrupt?  Who 
will pay to keep the mine free of pollution?  
According to MEND: “Most of the mine sites that 
need to predict future drainage chemistry are no 
longer operating and produce no revenue.” 
 



SO, CAN WE AT LEAST ACCURATELY PREDICT AMD SO WE KNOW 
WHAT TO EXPECT AND PLAN ACCORDINGLY?   

MEND’S PREDICTION MANUAL DOESN’T THINK IT’S SO EASY 





IT’S EXTREMELY COMPLICATED, WITH A 
LOT OF VARIABLES 



THINGS CAN EVEN GO WRONG DURING THE 
LIFE OF THE MINE, LIKE THIS ACID-

GENERATING ROCK QUARRY AND TAILINGS DAM 



ACCORDING TO MEND, SOMETIMES AMD 
PREDICTION IS NOT GIVEN PROPER ATTENTION: 

 “Where drainage chemistry problems will not occur for a 
number of years or the potential for problems is uncertain, 
the funding for drainage chemistry prediction may lose out 
to more immediate problems…” 
 

 “Cut-backs are made to corporate and regulatory resources 
and personnel as part of periodic cost cutting when cyclical 
downturns occur in commodity prices.  Financial decision 
makers are likely to be unaware of the implications of cuts 
in prediction work.” 
 

 “While there are increasing resources for organizing 
reviews and meetings about drainage chemistry, there is 
little or no increase in resources for the personnel 
predicting drainage chemistry.” 
 
 



SO FAR WE HAVE LEARNED THAT: 
 Acid mine drainage can pollute rivers, streams and 

wetlands because they cause toxic metals to leach 
into the water. 
 

 Fish, wildlife, and people are all affected by AMD. 
 

 The type of rock (sulfide rock) in the Ambler Mining 
District presents extremely high risk for AMD. 
 

 ARD often causes problems that last many, many 
generations. 
 

 Even industry groups say that AMD is very 
expensive and difficult to predict, and often things 
go wrong even when it is thoroughly studied. 



NOW LET’S LOOK AT SOME EXAMPLES 
WHERE OTHER MINES HAVE CAUSED 

SERIOUS IMPACTS TO WATER QUALITY, 
FISH HABITAT, AND NEARBY 

COMMUNITIES 
 
 
 
 



TSOLUM RIVER, CANADA 
 Acid drainage from the Mt. Washington Mine on Vancouver 

Island completely destroyed the salmon and trout fishery in the 
Tsolum River decades ago.  It is only beginning to recover now, 
but has – and will continue – to be expensive to maintain a 
healthy watershed. The public is paying into the efforts. 
 

 The mine was also a copper mine in sulfide rock.  The mine was 
very small – less than 25 acres.  A mine near Ambler would be 
many times larger.  Perhaps as much as 10-20 times the size. 
 

 Copper is still leaching from the mine site.  It will need 
perpetual water treatment.  Previous mitigation measures 
have failed. 
 

 Water pollution passes through two other river systems before 
even reaching the Tsolum, where the fish used to be. 
 

 





 
MT. WASHINGTON IS ONLY ONE OF 26 SITES 

IN BRITISH COLUMBIA ALONE THAT IS 
GENERATING ACID. 18 OTHERS ARE 
POTENTIALLY ACID-GENERATING.   



GROUNDWATER CONTAMINATION FROM 
COPPER MINES: 

BINGHAM CANYON MINE, UTAH 
 Largest mine in the United States and one of the largest 

copper mines in the world. 
 

 A sulfate groundwater plume stretching miles downhill 
from the mine has contaminated residential and 
agricultural water wells. 
 

 A network of recovery wells have been drilled to pump 
out contaminated water and pipe it to a water treatment 
plant.   
 

 Although Bingham is an old mine, even modern mines 
in the current regulatory environment are capable of 
causing extensive groundwater contamination, which 
may end up in surface waters later. 
 
 





CONTAMINATED GROUNDWATER PLUMES ARE 
MOVING DOWNHILL UNDER SALT LAKE CITY 



EQUITY SILVER MINE, CANADA 

 Silver mine operated between 1980 and 1994 in 
British Columbia 
 

 Acid drainage began entering Buck Creek and a local 
lake in 1982.  Initial efforts to contain the pollution 
failed, requiring the installation of a new pollution 
collection system that pipes the contaminated water 
to a treatment plant. 
 

 Contamination of the local lake and stream sediments 
are well documented. The mining company pleaded 
guilty to destruction of fish habitat and was fined by 
the government. 
 

 Experts estimate water treatment will be required for 
the next 500 years.  In some years, annual costs have 
reached $1.5 million. 



THE EQUITY MINE SITE AND WETLANDS IT 
CONTAMINATED AFTER CLOSURE: 



THE KEYSTONE MINE, COLORADO 
 Small underground lead-zinc-cadmium mine above 

the town of Crested Butte. Closed over 30 years ago 
and still generates acid.   
 

 The river under the mine is also the municipal 
water supply for the town of Crested Butte. 
 

 It costs over $1 million per year to treat the water 
before discharging it into Coal Creek, and that cost 
will be incurred forever. 
 

 If the water is not treated, the trout will be 
impacted and the water will be too contaminated to 
use for the town’s water supply. 



LIKE AMBLER, A MINING COMPANY WANTS 
TO BUILD A MUCH LARGER MINE HERE 

 Perpetual water treatment is already necessary here, even if a 
larger mine is not built.  If it is built, the water treatment 
obligations will grow with the scale of a new mine. Below is a 
photo of the existing water treatment plant for the closed mine.  

 
 

 
 



 Like the Arctic Deposit, the new mine would be high on a 
steep mountain above rivers, and the mine would be 
roughly the same size.  Below are the exploration roads. 
 
 



THESE WERE ONLY FOUR CASE 
STUDIES OF MANY DOZENS IN 

THE US AND CANADA. 
 

IN COLORADO, MOST 
OPERATING AND CLOSED MINES 
ARE CURRENTLY GENERATING 

ACID 
 
 



ALSO KEEP IN MIND: 
 AMD can take several years before problems are 

identified.  For example, certain areas at Red Dog did 
not start generating acid until over a decade after the 
mine opened.  
 

 During mine life, impacts on the surrounding 
environment may not be noticeable because the 
company is actively managing acid drainage. 
 

 But as these cases show, problems usually arrive after 
the mine closes.  Often, the public ends up paying to 
restore damage and treat water. 
 

 A mine can appear to be far away from rivers and 
streams, but the water connects to them underground, 
like at Bingham Canyon 
 



RECOMMENDATIONS TO AFFECTED 
COMMUNITIES 

 Mining is a choice. Local governments and advisory 
councils should be able to steer that choice through public 
processes. 
 

 If mining is desired, local governments and advisory 
councils should be actively involved in the permitting 
process, which can reduce the impacts of future AMD. 
 

 In the case of the Ambler Mining District, perpetual water 
treatment is virtually guaranteed based on the outcomes 
of previous case studies.  It is likely to be severe because of 
the VMS deposit being mined.  
 

 There are problems regarding AMD and other types of 
pollution that can emerge during mine life that cannot be 
predicted.  The best way to avoid those risks entirely  

 is by not building a mine. 
 
 



IF MINING PROCEEDS…. 

 Independent scientific consulting is key, especially 
during permitting.  Local concerns must be taken 
into consideration in ways not necessarily mandated 
by the federal, state, and regional governments.  
 

 One good way to ensure effective permitting, 
mining, bonding, and reclamation is to use the 
Framework for Responsible Mining: 

 http://csp2.org/reports/Framework%20for%20Responsible%20Mining.pdf 

 
 Discussions about whether mining should happen, 

and how to manage it if it does, should start 
happening now.  
 
 

http://csp2.org/reports/Framework for Responsible Mining.pdf�


FINALLY 
 A copper mine could be built without a road or even a 

railroad to the Tri-village area. 
 

 Some mines use pipelines to transport ore concentrate 
long distances. 
 

 The construction of a major road is more likely to 
result in large scale development over time than just 
one or two smaller, remote mines, which will increase 
AMD risks. 
 

 Affected communities may want to think about 
roadless development before the state moves ahead 
with more road studies. 



THANKS FOR YOUR 
TIME 
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