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Soil and Water Question 2a Appendix 
Best Management Practices Implementation and Effectiveness Monitoring  
Juneau Ranger District Minerals Trip Report - Greens Creek Mine 
August 14-15, 2012 
 

IDT Participants on this monitoring trip are Steve Paustian, Tongass NF Watershed Program Manager 
(lead/recorder), David Schmerge, Tongass Minerals Hydrologist, Sheila Jacobson, Tongass Fisheries 
Lead, John Lane, Region 10 Water, Soils, and Air Program Leader, Kyle Moselle, ADNR Large Project 
Coordinator (only 8/14 office review), and Ted Morales, Greens Creek Mine Environmental Technician 
(8/15 field review).   

 

Project Background 
Greens Creek Mine is an underground lead, zinc, silver and gold mine, located approximately eighteen 
miles southwest of Juneau, AK on northern Admiralty Island.  Most mine facilities are situated in the 
Greens Creek watershed.  Annual mine production, since the mine opened in 1987, has averaged 
10,000,000 ounces of silver, 65,000 ounces of gold and 200,000 tons of zinc and lead bulk concentrate. 

The initial Environmental Impact Statement Record of Decision for the Greens Creek Mine was published 
in 1983.  The first General Plan of Operations (GPO) was approved by the Forest Service early in 1984.  
Expansion of mine activities and changes to the GPO have prompted several additional NEPA decisions 
in 1988, 1992, 2003, and a pending tailing facility expansion decision in 2012. 

Mine infrastructure development is focused in three areas: the mine portal and mill at the 920 elevation of 
upper Greens Creek; the tailings dry stack facility and water treatment plant at Tributary Creek; and the 
ore transfer and housing/administration complex at Hawk Inlet.  Major access routes include “A” Road 
from Stephens Passage ferry dock to the Hawk Inlet admin site, and “B” Road connecting Hawk Inlet to 
the tailing facility and the 920 Area. 

 

Monitoring Process 
The IDT utilized draft national BMP monitoring protocols and field forms (Min A. Exploration and/or 
Production of Locatable and Salable Minerals, April 2012).  This is a mature project that has evolved 
over several years, therefore, the team had some difficulty in filling out the implementation section of the 
Min A. Monitoring Form.  The IDT completed an office review on August 14 which included recent mine 
inspection reports, 2012 Solid Waste and Fresh Water Monitoring data and reports, Greens Creek General 
Plan of Operations, and several NEPA documents dating back to 1983.  We concluded that major 
elements of key NEPA decisions are adequately addressed in the GPO and various mining permits, and 
therefore BMPs for the Greens Creek Mine have been fully implemented.  Our field review and 
recommendations, discussed in the following section, focused on the BMP Effectiveness Monitoring field 
review conducted on August 15 at the mine. 

 

Monitoring Results 
“A” Road 

We inspected a 0.25 mi. segment incorporating the Sand Pit quarry site and Pit 7 overburden storage site.  
Erosion control and road drainage BMPs were found to be effective for this site.  We observed some 
evidence of acid rock drainage from the Pit 7 (specific conductivity 800 umhos w iron floc present) in 
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down gradient ditches.  Drainage was routed to a constructed wetland and no water quality concerns were 
identified in nearby streams.  The team did identify a 50’ x 50 ‘patch of invasive weeds (thistle and tansy) 
in Pit 7.  Corrective measures—eradication of all invasive plants at this site—was completed within two 
weeks of our site visit (see photos below).   We also identified a culvert on the access road to Pit 7 that 
should be evaluated to determine if this structure impedes fish migration.   

 
Pictures 1 and 2.     Pit 7 thistle patch before treatment (left) and after (right) 

 
Picture 3.     Sediment basin at the Sand Quarry site 

 

“B” Road 

We inspected 0.25 mi. segment on either side of the Zinc Creek bridge crossing.  Fine sediment generated 
from heavy truck haul traffic was observed on the Zinc Creek Bridge and both approaches to the Zinc 
Creek crossing.  Sediment in road ditches and catch basins were adequately maintained, however, silt 
fences erosion control devices under the bridge, immediately adjacent to Zinc Creek are not currently 
effective in mitigating the delivery of road sediment to Zinc Creek.  The 2011 EPA Storm Water 
Monitoring report states that the Zinc Creek silt fences were functioning.  A proposal to install redesigned 
splash guards may reduce sediment delivery from the bridge site.  The IDT recommends that replacement 
of bridge splash guards be expedited. 
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920 Area 

The IDT inspected a 0.5 mile Aquatic Management Zone (AMZ) adjacent to upper Greens Creek, 
beginning at the mine portal and ending downstream of Waste Area D.  This area encompasses the 
primary mine and mill water processing structures (Pond A infrastructure) and several storm water 
detention sites (Ponds B, C, D) associated with waste rock storage sites.  The 920 AMZ is also associated 
with Fresh Water Monitoring Sites 46, 6, 56 and 54.  Several seeps that are believed to be associated with 
either waste rock or process contact water were measured for pH and specific conductivity.  These seeps 
are recognized and discussed in the 2011 Fresh Water Monitoring Report.  These issues stem from early 
mine development when the ARD risk associated with waste rock from the mine was poorly understood.  
Leachate problems stem from use of unlined storage ponds (with the exception of A pond) and use of 
reactive waste rock in construction of containment berms.  Very low flow volume was observed for these 
seeps, and pH was found to be neutral (7.0-7.3) with conductivity ranging from 423 to 1,900 umhos.  The 
highest conductivity readings were observed at the A Pond seep (1660) and the B Pond sump (1900).  
Leachate from these seeps that a located within 50’ of Greens Creek, however, they apparently do not 
have a measureable effect on beneficial uses or water quality in Greens Creek or associated tributary 
channels.  This conclusion in backed-up by multiple years of monitoring data from the 920 freshwater 
monitoring stations.  Nevertheless, water chemistry and flow rate in these seeps should be monitored 
closely for any changes or trends.  No mitigation or corrective actions are recommended at this time.  
Long term water quality concerns will be dealt with during mine closure and reclamation.  All 
uncontained waste rock from the 920 area will be removed and stored at the Tributary Creek Tails/Waste 
Rock disposal facility.  Contact water associated with mine adit drainage and sub drains from the Site 23 
waste rock storage facility will be routed to the water treatment plant at Tributary Creek. 

 

 
Picture 4.      Settling Pond with Containment 

 



4  BMP Trip Report Greens Creek Mine 2012 Tongass Monitoring and Evaluation Report 

 
Picture 5.       Leachate seep in RMZ adjacent to A Pond. 

 
Picture 6.         D Pond waste rock seepage control structures 
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Picture 7.      Leachate in RMZ below D Pond. 

 

Tributary Creek tailings and water treatment facilities 
The IDT traversed the west and south sides of the Dry Stack Tailings facility (about ½ mile in total).  This 
transect covered numerous drainage-ways along Hawk Inlet and the headwaters of Tributary Creek.  The 
main process water treatment facility (Pond 7) and the marine effluent discharge line are also located in 
this area.  Associated water quality monitoring stations include Althea Creek (#60) and groundwater wells 
(#27, 28, 29, &32).  This area has a history of sporadic water quality standard exceedances believed to 
have been associated with fugitive dust from the tailings and seepage of leachate along the southwest 
portion of the facility.  However, current monitoring showed no indications of seepage or leachates 
associated with tailings contact water.  Field measurements of pH and conductivity of surface drainages 
were all within normal range expected for streams in the area.  The team did note a few occurrences of 
noxious weeds along the south containment berm of the tailings.  A follow-up survey is needed to 
determine severity of the weed infestation and to develop a treatment strategy. 



6  BMP Trip Report Greens Creek Mine 2012 Tongass Monitoring and Evaluation Report 

 
Picture 8.       Pond 7 primary mine water treatment facility. 

 
Picture 9.        Upper Tributary Creek drainage south of tailings disposal facility. 
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Adaptive management actions needed 
Contact water seeps in the 920 area should be monitored closely for potential water quality impacts to 
upper Greens Creek.  These seeps are a legacy of early mine development (unlined reactive waste rock 
dumps).  This issue will be dealt with during mine reclamation by moving this waste rock to the 
engineered Tailings/ Waste Rock disposal facility. Also, storm water sediment control measures at the 
Zinc Creek bridge crossing should be maintained and upgraded to minimize road sediment delivery into 
Zinc Creek. Lastly, remediation work for a noxious weed infestation at Pit 7 has already been completed.  
However treatment needs for smaller weed infestations at the tailings facility, over burden and waste rock 
storage areas needs further evaluation. 

  

Picture 10. 
Althea Creek Fresh Water Monitoring station SW of Pond 7 and 
Tailings facility. 
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