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Acid Mine Drainage - is formed 
when pyrite (an iron sulfide) is 
exposed to and reacts with air and 
water to form sulfuric acid and 
dissolved iron.  

 Some or all of this iron can 
precipitate to form the red, 
orange, or yellow sediments in 
the bottom of streams affected 
by mine drainage.  

 The acid runoff further 
dissolves heavy metals such as 
copper, zinc, and cadmium into 
groundwater or surface water. 

Problems associated with acid 
mine drainage at Captain Jack 
include negative impacts to fish 

and bugs living in Left Hand Creek. Water quality in 
Left Hand Creek must also be protected because it 
is one of the sources supplying drinking water to 
approximately 15,000 water users.  

What are we doing about acid mine drainage 
coming from the Captain Jack Superfund site? 

We are treating the mine pool inside the mouth of 
the mine tunnel behind the flow-through bulkhead.  

 The flow-through valves 
were closed on Sept 14, 
2020 to allow the water 
level behind the bulkhead 
to begin to rise. By the end 
of November, 
approximately 35 feet of 
water had collected. 

 We are raising the pH 
with hydrated lime (CaOH) and 
caustic soda (NaOH). As the water 
becomes less acidic, metals drop 
out of the water. The elevation of 
the mine pool will be increased 
until the pyritic (acid generating) 
minerals are submerged. This will 
limit the amount of air present 
and inhibit acid generation. 

 Next, we are enlisting the help 
of naturally occurring bacteria to 
speed up the chemical reactions 

 The Captain Jack Mill Superfund Site was added to the Superfund National Priorities List in 2003.  

 The Colorado Department of Public Health and Environment (CDPHE) and U.S. Environmental 
Protection Agency (EPA) have been working to mitigate the impacts of historic mining activities since 
the cleanup plan was issued in 2008.  

 A portion of the final remedy involves an in-tunnel water treatment system to improve the quality of 
the water flowing out of the Big Five tunnel.  

 In 2018, initial operations of the selected remedy resulted in higher levels of acidity and metals in the 
Big Five tunnel water. A temporary water treatment plant was brought to the Site in December 2018 to 
treat the mine water prior to releasing it to Left Hand Creek. Once all the water stored behind the 
bulkhead was removed, the temporary water treatment plant was turned off in December 2019. 
To ensure the next phase of operations are successful in treating the Big Five tunnel, a full-size pilot 
project is being implemented. 

Aerial View of Captain Jack Mill  
Credit: Mitch Tobin/WaterDesk.org  

Captain Jack Flow-through  
Bulkhead Inside the Big 5 Tunnel 

Caustic and nutrients 
are added to the mine 
pool created behind 

the bulkhead through 
these lines. 
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For More Information:  

CO Dept of Public Health and Environment 
4300 Cherry Creek Drive South 
Denver, CO  80246 
https://www.colorado.gov/cdphe/captain-jack-
mill-lefthand-canyon  

Mary Boardman, State Project Manager 
303-692-3413 
mary.boardman@state.co.us 
 
Jeannine Natterman,  
Public Information Coordinator 
303-692-3303 
jeannine.natterman@state.co.us 

 
U.S. Environmental Protection Agency 
1595 Wynkoop Street 
Denver, CO 80202 
http://www.epa.gov/region8/superfund/co/
captainjack 
 
Joy Jenkins, Project Manager 
303-312-6873 
jenkins.joy@epa.gov 

 

that will prevent metals from being dissolved 
in the water. These bacteria are hearty and 
active through very harsh conditions.  

 The addition of molasses, starch and 
methanol (carbon-rich materials) provide 
food and energy to keep the bacteria 
active. The bacteria’s activity helps 
prevent the production of sulfuric acid. 
(See figure 1) 

 To the acid mine drainage we are adding: 

 Methanol — a highly soluble carbon 
source for the bacteria. Methanol is 
considered an energy source to 
encourage bacterial activity. 

 Starch - a long-term carbon source for 
the bacteria to sustain bacterial 
activity. 

 Molasses - a food source to help the 
bacteria sustain activity over time. 

 As the bacteria metabolize these food and 
energy sources, their bi-products accelerate 
the pH shift from acidic to basic. 

 The metabolic byproducts help prevent the 
iron sulfide (pyrite) from oxidizing to sulfuric 
acid.  

 As the pH shifts from acidic to basic, the 
metals drop out (precipitate) and the resulting 
water condition promotes healthy growth and 
reproduction of aquatic species in Left Hand 
Creek. 

 To achieve maximum water treatment, a 
recirculator is used to agitate the water and 
further mix water and amendments in the 
tunnel. 

Molasses – short term food source 
Starch - long term food source 

Naturally occurring bacteria feed 
on the food sources and through 
metabolism produce a more basic 
environment. 

Figure 1 

Improved water quality 
protective of public health 
and the environment:  
- pH = 6.5-8.5 
- low metals dissolved in 
water 

Alkaline chemicals - high pH 
- Hydrated Lime  
- Caustic Soda (sodium hydroxide) 

Naturally occurring bacteria can now 
feed on available food sources to keep 
the environment going. 

Caustic and food for the  
bacteria are added to the 
mine pool created behind 

the bulkhead. 

Molasses – short term food source 
Starch - long term food source 

Naturally occurring bacteria feed 
on the food sources and through 
metabolism produce a more basic 
environment. 

Figure 1 

Improved water quality 
protective of public health 
and the environment:  
- pH = 6.5-8.5 
- low metals dissolved in 
water 

Caustic and food for the bac-
teria are added to the mine 

pool created behind the 
bulkhead. 

Before treatment, the acid 
mine drainage coming out of 

the mountain is acidic (pH = 3) 
and contains high metals  

dissolved in water 




