
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    
 
 
 
 
 

Tailings Disposal Facility Expansion 
 

Final Environmental Impact Statement 
Appendices 
 
Volume II 
 

 
Tongass National Forest 
Admiralty Island National Monument, Juneau, Alaska 

     

United States Department of Agriculture 
Forest Service  
R10-MB-744d   September 2013 
 

Greens Creek Mine 
 



 

The U.S. Department of Agriculture (USDA) prohibits discrimination against its customers, 
employees, and applicants for employment on the bases of race, color, national origin, 
age, disability, sex, gender identity, religion, reprisal, and where applicable, political 
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individual's income is derived from any public assistance program, or protected genetic 
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To File an Employment Complaint: 
If you wish to file an employment complaint, you must contact your agency's EEO 
Counselor (PDF) within 45 days of the date of the alleged discriminatory act, event, or in 
the case of a personnel action. Additional information can be found online at 
http://www.ascr.usda.gov/complaint_filing_file.html. 

To File a Program Complaint: 
If you wish to file a Civil Rights program complaint of discrimination, complete the USDA 
Program Discrimination Complaint Form (PDF), found online at 
http://www.ascr.usda.gov/complaint_filing_cust.html, or at any USDA office, or call (866) 
632-9992 to request the form. You may also write a letter containing all of the information 
requested in the form. Send your completed complaint form or letter to us by mail at U.S. 
Department of Agriculture, Director, Office of Adjudication, 1400 Independence Avenue, 
S.W., Washington, D.C. 20250-9410, by fax (202) 690-7442 or email at 
program.intake@usda.gov. 

Persons with Disabilities: 
Individuals who are deaf, hard of hearing or have speech disabilities and who wish to file 
either an EEO or program complaint, please contact USDA through the Federal Relay 
Service at (800) 877-8339 or (800) 845-6136 (in Spanish). 

Persons with disabilities who wish to file a program complaint, please see information 
above on how to contact us by mail directly or by email. If you require alternative means of 
communication for program information (e.g., Braille, large print, audiotape, etc.) please 
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). 
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Comment Response 

 

Comment ID: ACA.0.001
Comment noted. Please be aware that HGCMC has indicated that 
with careful placement, tailings disposal at the approved facility could 
continue into 2016. The description of Alternative A has been revised 
accordingly throughout the document. 

Comment ID: ACA.0.002 
These have been acknowledged as significant concerns raised during 
scoping. The EIS fully describes how the proposed action and 
alternatives could impact water quality, wetlands, aquatic resources 
and Monument values. Sacred places are discussed in Section 3.17, 
Cultural Resources. The EIS also describes mitigation to reduce 
impacts. 

Comment ID: ACA.0.003 
The comment expresses concern about the accuracy of the impacts 
analysis. However, it is not clear what specific part of the analysis is 
of concern. Therefore, it is difficult to respond to this comment. 

With regard to cancer rates, addressing cancer rates in the local 
population is beyond the scope of the analysis. A person’s likelihood 
of developing cancer is affected by many risk factors, including age; 
family history and genetics; diet, level of exercise, and body weight; 
alcohol and tobacco use; certain bacterial and viral infections (e.g., 
hepatitis C); ionizing radiation (e.g., x-rays); and exposure to 
carcinogens (cancer-causing chemicals) in the workplace or the 
environment. These risk factors (and possibly others) and the types 
and incidences of cancers in a population would need to be evaluated 
in depth to begin to understand which risk factors may be contributing 
to the rates of cancer in a population. Cancer can be a result of a 
complex interaction of risk factors and thus is difficult to attribute to a 
single cause. 

While it is possible that some of the metals at the mine site could 
cause adverse health effects if humans were exposed to sufficient 
levels in the environment, it is not expected that the mine operation 
will result in significantly elevated levels of metals beyond the mine 
site boundary. There is no evidence to indicate that the concentration 
of metals or contaminants in fish or wildlife as a result of exposure to 
mine operations would cause cancer or illness through subsistence 
foods gathered outside the mine site.  
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Comment Response 
Metals released to the surface waters of Hawk Inlet will be kept within 
levels that are protective of the environment and will comply with the 
discharge permit enforced by the State, and metals contained in 
fugitive dust will be suppressed and controlled by dust control 
mitigation measures discussed in Section 3.2.3.1. Elevated levels of 
metals from the mine would not occur in Angoon, which is 
approximately 40 miles from the mine. 

The area affected by the mine would not need to be treated 
indefinitely; the design of the cover at closure is intended to support 
the development of self-sustaining vegetation communities that would 
not result in the direct exposure of the tailings. Seepage through the 
tailings would need to be collected and treated prior to discharge until 
the discharge met water quality standards. The collection/treatment 
could last well beyond closure of the mine but its function would be 
guaranteed through the financial assurance required by the U.S. 
Department of Agriculture Forest Service (Forest Service) and the 
State of Alaska. 

Comment ID: ACA.0.004 
Comment noted. The socioeconomics discussion (Section 3.18) 
discusses these aspects of the existing operation and the 
alternatives. 

Comment ID: ACA.0.005 
Comment noted. Section 3.17 of the EIS discusses cultural 
resources, including sacred sites, and sections 3.6 and 3.7 discuss 
water and aquatic resources, respectively. 

As discussed in sections 2.4.9 (Reclamation and Closure), 3.9 
(Vegetation), and 3.13 (Land Use), disturbances at the site would be 
reclaimed at the end of mining operations. Reclamation would include 
covering the tailings facility and establishing a cover that supports 
spruce/hemlock forest. The pre-mining land use would be 
reestablished after closure.  
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Comment Response 

 

Comment ID: AK.0.001
Comment noted. 
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Comment ID: AL.0.001
Comment noted. The Record of Decision presents the Forest 
Service’s final selection and the rationale behind that choice. 

Comment ID: AL.0.002 
Comment noted. Calculations for greenhouse gas emissions for each 
action alternative have been included in Section 3.2.3. In addition, 
alternatives C and D would require an additional 5.6 miles round-trip 
of hauling, not 7 miles. 



Appendix A, Part 1: Forest Service Responses to Comments 

Greens Creek Mine Tailings Disposal Facility Expansion Final EIS A-7 

Comment Response 
Comment ID: BA.0.001
Comment noted. The Record of Decision presents the Forest 
Service’s final selection and the rationale behind that choice. 

Comment ID: BA.0.002 
Thank you for your comment. The socioeconomic effects of the 
project, including implications of mine wages are discussed in Section 
3.18 of the Final EIS.  

Comment ID: BA.0.003 
Comment noted. Admiralty Island encompasses 1,053,440 acres, 
995,000 acres of which is National Monument land. The Greens 
Creek Mine’s current footprint is 65.3 acres; the proposed expansion 
could add up to 178 acres of new disturbance. Under Alternative D, 
the largest disturbance footprint of any of the alternatives (245 acres), 
approximately 0.023% of the total acres on Admiralty Island, would be 
affected. Most of the disturbance would be reclaimed following 
closure. 
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Comment Response 
Comment ID: BB.1.001
Comment noted. The Forest Service respectfully disagrees that the 
DEIS is not in compliance with NEPA and that a supplemental DEIS 
is necessary. Responses to the commenter's specific concerns about 
the DEIS are provided. 

Comment ID: BB.1.002 
The regulations in 36 CFR 228.80(c)(2)(ii) require the authorized 
officer to consider the long- and short-term costs of mitigation 
measures in the context of the economic viability of the operations. 
The regulation does not indicate that this consideration is required to 
be included as part of the NEPA analysis. Based on comments 
received from HGCMC, the authorized officer has no indication that 
any of the mitigation measures or alternatives would jeopardize the 
economic viability of the Greens Creek operation. The NEPA 
regulations do not require a cost–benefit analysis. 

It is important to note that alternatives were developed using 
information typical for a scoping-level study for mining operations. 
The result is that each of the alternatives carried forward was 
economically feasible and therefore “practicable.” The Forest Service, 
the USACE and the public are therefore free to base the comparison 
of alternatives on environmental effects without concern about the 
costs. 

Comment ID: BB.1.003 
Monument values are identified in Chapter 1 as a significant issue 
(Issue 4) that led to the formulation of alternatives and mitigation 
measures. The alternative TDF (alternatives C and D) was specifically 
developed to minimize the overall disturbed area in the Monument. 
Section 3.19 is dedicated to assessing impacts to the Monument and 
comparing alternatives. Additional impacts to the Monument are 
addressed in Section 3.22, Cumulative Effects. The information 
presented in the EIS is sufficient to compare alternatives and make 
an informed decision. The rationale for the decision and findings 
required by ANILCA are further documented in the Record of 
Decision. 
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Comment Response 
  Comment ID: BB.1.004

The commenter does not define what a “sufficiently high degree of 
protection” might be. Alternatives C and D were developed, in part, to 
provide alternatives that would reduce effects to fish habitat. All 
alternatives include water management and treatment as long 
asnecessary to ensure compliance with water quality standards and 
discharge permits issued by the State. Ongoing water quality 
monitoring and biological assessment would continue under all 
alternatives. 

Comment ID: BB.1.005 
Cultural resources are discussed in Section 3.17. We cannot provide 
a more detailed response since the commenter has not identified any 
specific cultural values he believes were not adequately described. 

Comment ID: BB.1.006 
Comment noted. The Forest Service respectfully disagrees that the 
DEIS is not in compliance with NEPA and that a supplemental DEIS 
is necessary. 

Comment ID: BB.1.007 
Comment noted. The Record of Decision presents the Forest 
Service’s final selection and the rationale behind that choice. 
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Comment Response 
Comment ID: BF.0.001
Shipping wastes off site was identified during scoping as a potential 
alternative but was eliminated from full consideration because it would 
not have been economical and would simply move the same 
concerns to a different location. See Section 2.5 of the FEIS and 
Appendix C. 

Comment ID: BF.0.002 
Comment noted. At this time, we are unaware of any federally 
recognized tribal entities that manage an in-lieu fee program. 

Comment ID: BF.0.003 
All mitigation banks and in-lieu fee programs must have an approved 
instrument signed by the sponsor and the district engineer prior to 
being used to provide compensatory mitigation for CWA Section 404 
permits. 

Comment ID: BF.0.004 
Comment noted. Neither the Forest Service nor the USACE has the 
authority to regulate hiring or employment practices, but both 
encourage HGCMC to work with the local Native communities to 
employ more indigenous people. 
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Comment Response 
Comment ID: BL.0.001
The action alternatives were determined based on narrowing down a 
wider range of possible alternatives; however, this was not done in an 
arbitrary manner. The range of alternatives was developed based on 
the issues raised during scoping. Section 2.5 clearly describes the 
alternatives that were considered but not carried forward for detailed 
analysis. 

We also disagree with the assertion that the DEIS lacks a complete 
discussion of mitigation alternatives. Mitigation measures are 
discussed in Section 2.6 and in individual resource sections (e.g., 
3.2.3.1 and 3.7.3.1). The decision to analyze impacts over a 30- to 50-
year time frame reflects the action as proposed by HGCMC; the 
potential effects of mining for the full duration of the lease (beyond 30 
to 50 years) are considered as part of cumulative effects (Section 
3.22). For example, the DEIS is quite clear that water treatment will be 
needed beyond the 30- to 50-year time frame. We disagree with the 
assertion that these approaches fall short of the “hard look” required 
by NEPA. 

Regarding the loss of fish habitat in Tributary Creek, Section 3.7 of 
the EIS discloses the amount of stream and habitat that would be lost 
for each alternative and the potential effects on aquatic resources. 
The stream/habitat loss is not negligible for Tributary Creek itself. 
However, when compared to the entire Monument (Section 3.19), the 
loss of part of Tributary Creek is not significant in the context of the 
fish and wildlife habitat distributed throughout the Monument. Section 
3.19 acknowledges that effects on fish and wildlife in the Monument 
will be greater for Alternative B than for other alternatives. 
Requirements under ANILCA are discussed specifically in Section 
3.19 (Monument Values) and addressed directly as part of the Record 
of Decision. 

Comment ID: BL.0.002 
The regulations in 36 CFR 228.80(c)(2)(ii) require the authorized 
officer to consider the long- and short-term costs of mitigation 
measures in the context of the economic viability of the operations. 
The regulation does not indicate that this consideration must be 
included as part of the NEPA analysis. Based on comments received 
from HGCMC, the authorized officer has no indication that any of the 
mitigation measures or alternatives would jeopardize the economic 
viability of the Greens Creek operation. NEPA regulations do not 
require a cost–benefit analysis. 
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Comment Response 
It is important to note that alternatives were developed using 
information typical for a scoping-level study for mining operations. The 
result is that each of the alternatives carried forward was economically 
feasible and therefore “practicable.” The Forest Service, the USACE, 
and the public are therefore free to base the comparison of 
alternatives on environmental effects without concern about the costs.

Comment ID: BL.0.003 
The socioeconomic effects discussion focuses on where the effects of 
the operation occur, which is primarily Juneau. The socioeconomic 
section discloses that the majority of the workers employed at the 
mine reside in Juneau and presents current unemployment rates and 
poverty levels both in the City and Borough of Juneau and in the 
Hoonah–Angoon Census Area (see Section 3.18.2). Additional 
socioeconomic data and recognition of community concerns over 
unemployment, poverty levels, and population decline in Angoon, as 
well as the fact that Angoon realizes little benefit from the mine, have 
been added to Section 3.18.2. The submitted document, The Role of 
Metal Mining in the Alaskan Economy (Power 2002), has been 
reviewed and incorporated into the record. 

Comment ID: BL.0.004 
A supplemental EIS is necessary if a substantial change is made to 
the proposed action that is relevant to environmental concerns or 
there are significant new circumstances or information that is relevant 
to environmental concerns. An agency may also prepare a 
supplemental EIS if it determines that NEPA will be advanced by 
doing so. The comments on the DEIS have resulted in some changes 
to the Final EIS, but these changes do not rise to a level that would 
require supplementation. The Forest Service respectfully disagrees 
that supplementation is necessary to advance NEPA’s purposes. The 
Forest Service has carefully followed NEPA regulations in preparing 
the EIS and we believe that the EIS fully informs our decision in the 
ROD. 

Comment ID: BL.0.005 
The EIS discusses mitigation measures in compliance with the 
regulations. A summary of the mitigation measures is provided in 
Table 2.6.2, which also identifies the sections of the EIS where more 
detailed discussions of the mitigation measures can be found. This 
comment does not provide specific information regarding why 
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the commenter believes that the mitigation discussions are not 
reasonably complete. 

The EIS clearly discloses the area that would be lost to subsistence 
activities for each alternative. Because the area lost is a small 
percentage of similar available land and mitigation will protect against 
further loss, the EIS concluded that impacts on subsistence would be 
minimal. The Forest Service does not consider mining activities to be 
an irreparable loss of traditional uses in Hawk Inlet. The EIS 
acknowledges the loss of traditional use in the mine area during 
operations and has included mitigation in the form of requiring the 
proponent to conduct additional research into traditional uses in the 
area. 

Comment ID: BL.0.006 
We do not believe that the EIS needs to disclose Hecla’s corporate 
profits in relation to mitigation measures. But the EIS does need to 
identify mitigation that can be implemented and is effective. Cost is 
one factor in ensuring implementation, as is jurisdiction to require the 
specific mitigation, for example. The Forest Service worked with the 
cooperating agencies to come up with the mitigation measures 
included in the EIS. We believe that the EIS adequately discloses how 
mitigation will reduce environmental impacts and identifies who is 
responsible for ensuring implementation. We were careful to ensure 
that the discussion of mitigation is in compliance with recent guidance 
from CEQ on mitigation and monitoring (January 14, 2011, 
Memorandum from Nancy H. Sutley, CEQ, to Heads of Federal 
Departments and Agencies, “Appropriate Use of Mitigation and 
Monitoring…”). 

Comment ID: BL.0.007 
The parties’ intent does not dictate that unreasonable or impracticable 
alternatives be carried forward in detail. Shipping wastes off site is not 
a reasonable alternative because it is not practiced in lead/zinc mining 
(due to its expense—in this case, it could add more than $60/ton to 
disposal costs), it would transfer environmental concerns to a new 
location, and the transfer and transport would increase the risk of 
spills to the marine environment. The Forest Service considered pyrite 
removal in previous NEPA actions and for this tailings expansion EIS 
and determined that it was not a reasonable alternative to carry 
forward for detailed analysis. Section 2.5.3 of the DEIS explains that 
pyrite removal was eliminated from further consideration due to the 
logistical and operational constraints of placing the required facilities 
at the current 
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Comment Response 
mill site and the risk to water quality and aquatic life that comes with 
handling chemically reactive pyrite material. Further, pyrite removal 
would not address the pyrite already present in the TDF. 

Reissuance of the wastewater discharge permit is a process 
independent from the proposed action under consideration. As noted 
in comments and in the EIS in Section 1.8.3.1, the Forest Service is 
responsible for ensuring that the Clean Water Act (CWA) 
requirements are met on National Forest System lands. Regulations in 
36 CFR 228.8(h) state that “certification of other approval issued by 
state agencies or other federal agencies of compliance with laws and 
regulations relating to mining operations will be accepted as 
compliance … with these regulations.” For this reason, the Forest 
Service defers to USEPA’s and ADEC’s expertise in managing the 
reissuance of the authorized wastewater discharge permit and 
assumes for the purposes of this analysis that the permitted discharge 
complies with the CWA. 

The Forest Service recognizes that the discharge is being conducted 
as a legally permitted activity and with the awareness that the 
discharge into Hawk Inlet is protective of the receiving water body and 
its designated beneficial uses, including the propagation of fish, 
shellfish, and other aquatic life and wildlife. Since the discharge is and 
will continue to be permitted by agencies with authority for CWA 
compliance, the Forest Service considers the discharge to be 
protective of water quality for the purposes of this analysis. As such, 
the EIS does not consider alternative water treatment scenarios. 

Comment ID: BL.0.008 
The Forest Service has reviewed all the letters cited in this comment. 
They are included as a part of the public record. The EIS has been 
modified throughout to reflect the current status of the APDES permit 
(AK0043206). Sections 1.2, 1.8.3.3, 2.4.4, and 3.5.2.1, among others 
that refer to the discharge permit, have been modified to reflect that 
the 2005 NPDES permit conditions have been administratively 
extended. 

Please see the response to Comment BL.0.007. The Forest Service 
has no authority over the permit reissuance process and cannot 
compel the USEPA or ADEC to require particular treatment 
technologies, dilution methods, or monitoring requirements associated 
with the permit. Since the discharge is and will continue 



Appendix A, Part 1: Forest Service Responses to Comments 

Greens Creek Mine Tailings Disposal Facility Expansion Final EIS A-15 

Comment Response 
to be permitted by agencies with authority for CWA compliance, the 
Forest Service considers the discharge to be protective of water 
quality for the purposes of this analysis (36 FCR 228.8(h)). As such, 
the EIS does not consider alternative discharge or treatment 
scenarios. 

If ADEC decides to authorize an off-river treatment system, then 
HGCMC would need to modify its GPO to construct it, and approving 
the modification would be subject to its own NEPA analysis. We do 
not see this as a reasonable alternative to evaluate in this EIS since it 
is outside of the Forest Service’s jurisdiction to require, HGCMC is in 
compliance with its current discharge permit, and no changes to the 
treatment system have been proposed by HGCMC or the State. 

Comment ID: BL.0.009 
Please see responses to comments BL.0.007 and BL.0.008. 

Comment ID: BL.0.010 
The Forest Service acknowledges that compensation by replacing or 
providing substitute resources can be considered a form of mitigation. 
The Forest Service has not found that replacement or substitute 
resources are necessary or warranted based on our consultation with 
the local tribal and non-tribal entities. HGCMC funding the completion 
of the Thayer Creek hydro project for Angoon or funding the 
connection of Hoonah to the intertie would not replace or substitute 
“resources or environments” impacted and is unrelated to HGCMC’s 
GPO. 

Additional cleanup of the 1989 concentrate spill at the ore loading 
facility is under the jurisdiction of the State of Alaska and, if warranted, 
would need to be addressed through their contaminated sites 
program. While the Forest Service has the authority to add mitigation 
measures or additional stipulations to the GPO, that authority does 
not extend to requiring measures that are completely unrelated to the 
operation. 

We encourage the tribes to work directly with HGCMC and the State 
on the issues raised in these comments. The Forest Service has had 
several consultation meetings and we are willing to have additional 
meetings to further explain actions that are and are not within our 
authority. 
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Comment ID: BL.0.011
The EIS reflects the duration of the proposal put forth by the 
proponent. A 30- to 50-year horizon is substantial future planning for a 
mining operation regardless of lease duration. The potential for 
impacts resulting from mining beyond 30 to 50 years and over the 
entirety of the lease term is addressed in the EIS in the cumulative 
effects analysis. See Section 3.22. 

The disposal capacity addressed in the current EIS represents a 
reasonable maximum design, taking into account tailings and waste 
rock production rates over a series of years and based on the 
capacity of the existing mill, the need for disposal capacity for ancillary 
sites (e.g., Site E), and wastes approved for disposal in the ADEC 
Solid Waste Permit (e.g., wastewater treatment plant sludge and 
tires). The Forest Service is confident that the volumes used to design 
the facilities described in the proposed action and alternatives 
represent realistic values for production rates that are likely to occur 
over the next 50 years without substantial modification to processing 
facilities at the mill (i.e., changes that would drive the need for 
additional NEPA action). 

Comment ID: BL.0.012 
See the response to Comment BL.0.011. 

Comment ID: BL.0.013 
The EIS is not intentionally vague or ambiguous in describing the 
change in tailings storage capacity/demand from the 2003 EIS. 

The disposal capacity addressed in the current EIS represents a 
reasonable maximum design, taking into account tailings and waste 
rock production rates over a series of years, the need for disposal 
capacity for ancillary sites (e.g. Site E), and wastes approved for 
disposal in the ADEC Solid Waste Permit (e.g., wastewater treatment 
plant sludge and tires). The Forest Service is confident that the 
volumes used to design the facilities described in the proposed action 
and alternatives in this EIS represent realistic values for production 
rates that are likely to occur without substantial modification to 
processing facilities at the mill (i.e., changes that would drive the need 
for additional NEPA action). If there are substantial changes in the 
future that warrant additional new tailings disposal locations, then 
these would need to be evaluated in future NEPA documents. 
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Comment ID: BL.0.014
The reviewer cites three facts that are out of context and not directly 
related to one another. The change in production rates is not tied to 
geotechnical stability and is accounted for in this analysis (see the 
response to comments BL.0.011 and BL.0.013). The loss of storage 
volume resulted from some areas that are permitted for disposal being 
unsuitable for tailings placement because of geotechnical conditions 
in the native ground that precluded the use of those areas for tailings 
disposal. Avoiding these areas would avoid potential problems with 
the dry stack after the tailings had been placed. The quote from the 
geotechnical impacts section regarding slope stability refers to the 
stability of the TDF itself after it had been constructed. The stability 
analysis was conducted using the information available for the EIS 
and is appropriate based on the amount of information available and 
the "preliminary" level of analysis (as compared to a design- or 
construction-level engineering review). 

Comment ID: BL.0.015 
Please see the responses to comments BL.0.011, BL.0.013, and 
BL.0.014. HGCMC has optimized mill production levels since taking 
over mine operations from KGCMC (its predecessor), which 
contributed to the capacity shortage. The mill itself has limited space, 
meaning that further substantial increases in production levels would 
require additional new equipment for which there is no space, or 
another unforeseeable level of improvement in throughput efficiency. 
The future cannot be predicted absolutely; however, the Forest 
Service is confident that the EIS covers production rates that are 
reasonably foreseeable from any process-related activities in the 
existing mill. Any increase in production levels based on an increase 
in the physical size or processing capacity in the mill would likely call 
for another modification to the GPO, which in turn could result in 
another NEPA action. Likewise, expansion of the tailings disposal 
area beyond that contemplated in this EIS could be subject to future 
NEPA documentation. 

Comment ID: BL.0.016 
The EIS includes all the components required of a NEPA analysis in 
order to address the balance between short-term uses of the 
environment (the proposed project) and enhancement of long-term 
productivity (the development of alternatives with fewer environmental 
impacts, the discussion of environmental consequences, and 
identification of mitigation). Therefore, the EIS 
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is compliant with this aspect of NEPA as well as all other aspects of 
NEPA. 

The need for long-term water treatment is identified in the EIS based 
on more recent sampling and modeling of the quality of the tailings 
leachate than was available during previous NEPA analyses. Sludge 
from the water treatment plant is currently being disposed of in the 
tailings stack, and that practice will continue through closure. The 
methods of control and treatment, including options for sludge 
disposal, would be evaluated and designed as a part of the mine’s 
reclamation and closure plan and regulated through ADEC’s Solid 
Waste Permit. 

Comment ID: BL.0.017 
Although the EIS does not specifically use the words “enhance the 
long-term productivity of the natural environment,” it does explain the 
mitigation, closure, and reclamation that will occur to reduce or 
mitigate impacts (in other words, enhance the long-term productivity). 

The establishment of vegetation on the engineered cover is intended 
to return the land use to its pre-mining status. The engineered cover 
of the dry stack will minimize the movement of oxygen and water into 
the dry stack. 

The potential sources of groundwater contamination, previous 
mitigation activities, and current monitoring for mitigation success are 
described in Section 3.6.2.3. This section also identifies potential 
impacts to groundwater that could be associated with fugitive tailings 
dust. As a result, the Forest Service is requiring additional fugitive 
dust monitoring and study, and a mitigation plan, if deemed 
necessary, to address identified sources (Section 3.2.3.1) 

As stated in Section 3.7.3.1, the existing fish passage project was 
constructed as mitigation for a version of the project that was never 
developed. Therefore, it is appropriate to apply the habitat 
improvement as mitigation for the lost habitat associated with the 
proposed action or either alternatives. This section also provides 
estimated coho smolt production for the habitat gained by the fish 
passage project. To ensure the future operability of the fish passage 
project, quarterly monitoring is required (see Table 2.6-2). 
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Comment ID: BL.0.018
The Forest Service respectfully disagrees about the need for a cost 
comparison among alternatives in order to conduct a rigorous 
environmental review of the project. NEPA regulations require that 
alternatives be reasonable, but does not require a cost–benefit 
analysis. 

Feasibility, which takes into consideration cost (although not with the 
rigor of a cost–benefit analysis), was the initial criterion that drove the 
alternatives discussion once significant issues were identified. For 
example, tailings placement on a 30 percent slope is not technically 
feasible, nor would a wet tailings facility (dam) be, given the existing 
infrastructure. While shipping tailings is as technically feasible as 
shipping concentrate, it is not economically feasible and it is simply 
not done by lead-zinc mining operations. Submarine tailings disposal 
in Stephens Passage is technically feasible but is not feasible in terms 
of the time involved and the unpredictability associated with CWA 
permitting. The Forest Service considers each of the alternatives 
carried forward as technically and economically feasible, a situation 
confirmed by the absence of comments from HGCMC indicating 
otherwise. 

This approach allows the Forest Service, cooperating agencies, and 
the public to evaluate the alternatives strictly based on environmental 
effects. We wholly disagree with the assertion that the alternatives are 
rendered undistinguishable; rather, the entire document is focused on 
presenting a hard look at the differences among a number of viable 
alternatives that address the significant issues. 

Comment ID: BL.0.019 
The description of wastewater management in Section 3.5.2.1 reflects 
upgraded designs as described by EDE (2010) and actual current 
conditions. However, a brief description of improvements that were 
made as a result of storm events in 2007 was added to the 
discussion. The existing plant’s operational lifetime is anticipated to be 
30 years as discussed in the EIS. 

Please see the responses to comments BL.0.007 and BL.0.008. The 
control and discharge of contaminants to Hawk Inlet and the 
management of stormwater is currently regulated through the APDES 
permit using the 2005 permit conditions, which have been 
administratively extended until the APDES permit is reissued. 
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In issuing the 2005 permit, the USEPA established effluent limits at 
levels that are protective of the receiving water body and its 
designated beneficial uses, including the propagation of fish, shellfish, 
aquatic life, and wildlife. 

It is beyond the scope of the EIS to evaluate the cost of mine 
stormwater management facilities or construction of a new wastewater 
treatment plant. 

Comment ID: BL.0.020 
As discussed in the response to Comment BL.0.014, the geotechnical 
concern that led to a loss of tailings disposal space resulted from 
conditions in the native ground (foundation material) rather than 
conditions in the TDF. The decision to allow co-disposal of tailings and 
waste rock was a separate action from this EIS and is not subject to 
comment at this time.  

However, from an engineering standpoint, the geotechnical stability of 
the TDF does not substantially change with the addition of waste rock 
to the tailings. The geotechnical stability of the proposed expansion 
and alternative TDFs was evaluated in Section 3.3.3. As stated in 
Section 3.3.3.1, the Forest Service and ADEC will require monitoring 
for geotechnical stability under all alternatives so that any changes in 
anticipated conditions can be addressed by design modifications if 
necessary. The model used to predicted leachate quality anticipated 
through the TDF(s) considered the co-disposal of waste rock and 
tailings and is described in Section 3.5.3.1. 

Leaching of ARD from Site C into Greens Creek would be an 
unpermitted discharge. To remain in compliance with its permits, the 
operator would need to capture the seepage as part of the water 
management plan. The treatment system has the capacity to handle 
additional seepage from Site C. 

Comment ID: BL.0.021 
The NEPA process is not an enforcement assessment tool tied to the 
environmental auditing required by ADEC’s Solid Waste Permit. The 
issues surrounding Site C are related to the management of ongoing 
operations and are being addressed by the Forest Service in 
conjunction with ADEC. The situation related to HGCMC having 
issues with the pumpback system is a one-time or limited-duration 
occurrence and is not part of the normal operating conditions at the 
mine. Similarly, the leaching of discolored water from Site C into 
Greens Creek is not a permitted activity. 
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A NEPA analysis is not intended to anticipate or address the range of 
potential upset conditions that could occur over the operational 
lifetime of any mining operation. The pumpback issue at Site C is 
outside the scope of the EIS. As noted in the audit, the lag time is an 
estimate. All water emanating from Site C is controlled and pumped to 
the water treatment plant. 

Comment ID: BL.0.022 
Additional consultation information has been added to Section 1.6, 
which notes that the Forest Service communicated with a local 
federally recognized tribes, Alaska Native Corporations, and members 
of the Aak’w Kwaan. 

Comment ID: BL.0.023 
The EIS has been modified throughout to reflect the current status of 
the APDES permit (AK0043206). Sections 1.2, 1.8.3.3, 2.4.4, and 
3.5.2.1, among others that refer to the discharge permit, have been 
modified to reflect that the 2005 NPDES permit conditions have been 
administratively extended until the APDES permit is reissued. 

Comment ID: BL.0.024 
ADF&G has the statutory responsibility for “protecting” freshwater 
anadromous fish habitat and providing free passage for anadromous 
and resident fish in freshwater bodies (AS 16.05.841–871). Any 
activity or project that is conducted below the ordinary high water 
mark of an anadromous stream requires a Fish Habitat Permit. A Fish 
Habitat Permit is required before any action is taken to construct a 
hydraulic project; use, divert, obstruct, pollute, or change the natural 
flow or bed of a specified river, lake, or stream; or use wheeled, 
tracked, or excavating equipment or log-dragging equipment in the 
bed of a specified river, lake, or stream. 

Comment ID: BL.0.025 
The Anadromous Fish Act is one of several laws and directions 
considered in the document. Other laws and direction include 
ANILCA, the Magnuson-Stevens Fishery Conservation Act, 
Endangered Species Act, and direction from the Forest Plan 
Standards and Guidelines. See Section 1.8 of the EIS. 

Comment ID: BL.0.026 
Since cost is not a driving factor in making a NEPA decision, the 
Forest Service determined that a supplemental EIS is not necessary 
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to disclose cost details for this project. A supplemental memo 
regarding relative costs by alternative is included in the planning 
record. 

Comment ID: BL.0.027 
HGCMC has established and continues to monitor a test cover placed 
over a portion of the waste rock dump. This test facility serves to 
evaluate the design and performance of the cover. While this test 
cover is not over tailings, the movement of water through the cover 
and the establishment and effectiveness of vegetation on it will 
provide insight into its long-term performance. The Forest Service and 
permitting agencies will continue to monitor data collected from this 
site in the ongoing assessment of closure planning. This approach will 
eliminate some of the uncertainty associated with long-term 
performance. The Forest Service is confident of the financial 
assurance approach we implement in conjunction with the state and 
do not see a need to modify the bonding process to address more or 
less uncertainty. The Forest Service does not consider “pyrite 
reduction” a viable mitigation measure. 

Comment ID: BL.0.028 
It is not within the scope of this EIS to identify individual triggers and 
response pathways for parameters that are monitored under the 
various agencies’ permitting and monitoring programs. Establishing 
such triggers in the EIS is not binding for other regulatory agencies 
and undermines their authority and effectiveness over the long term. 
Each of the various authorizations and permits identified in Chapter 2 
have their own monitoring and reporting requirements. 

Comment ID: BL.0.029 
Edit made per comment. All slopes considered must be less than 30 
percent. Edit made in Appendix C. 

Comment ID: BL.0.030 
The current cost to dispose of tailings is approximately $4.50/metric 
ton. If tailings were to be shipped off site, the costs of site preparation, 
trucking, stacking, and grading the tailings would remain. 

HGCMC uses a cost of $68/ton to project costs for shipping and 
handling concentrate. Since tailings are of a similar consistency to 
concentrates, it is reasonable to assume that shipping and handling 
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costs would be of a similar magnitude. If the costs to ship tailings to 
an off-site facility were 25 percent of the cost of shipping concentrate 
overseas, the costs of shipping and dry-stacking tailings would be 
approximately $17/metric ton. Because shipping the tailings would 
increase costs for tailings disposal roughly fourfold, an off-site 
alternative was not considered practicable and was not carried 
forward for detailed analysis. 

As noted in response to Comment BL.0.002, the regulations at 36 
CFR 228.80(c)(2)(ii) do not require the long- and short-term costs of 
mitigation measures to be incorporated into the NEPA process. 

Comment ID: BL.0.031 
Pyrite would need to be removed through flotation, similar to the 
process employed to recover lead or zinc concentrates. A pyrite 
recovery “cell” would need to be incorporated into (or replace a 
portion of) the current milling process. Installing flotation tanks to 
recover pyrite would require the displacement or repurposing of 
equipment currently used to generate marketable products (i.e., lead 
and zinc concentrates) to create a further-refined waste (i.e., pyrite). 
There would be no economic justification for designing and building a 
second mill facility elsewhere on the mine site strictly to reprocess a 
single waste (tailings) into two wastes (pyrite concentrate and 
tailings). 

The approved configuration of the TDF will contain 5.5 million cubic 
yards of pyrite-containing tailings. Removing pyrite from subsequent 
placement will not eliminate the need to treat for metals in water 
emanating from the TDF. Even if all pyrite were removed from the 
tailings starting at the beginning of the process, there is insufficient 
evidence to indicate that TDF drainage would meet water quality 
standards without treatment. 

Removal of the pyrite would reduce the potential for acid generation 
from the TDF. However, the data do not indicate that pyrite removal 
would be the solution to alleviate long-term risks to water quality, 
aquatic life, and Monument values, as suggested by the commenter. 
In terms of producing pyrite as a marketable product, the Forest 
Service is unable to substantiate that a viable market exists for pyrite 
produced at the Greens Creek Mine and ultimately cannot dictate how 
the mine conducts its milling operations or direct what products a 
proponent offers to the market. 
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Comment ID: BL.0.032
Containment and control of hazardous materials is required by several 
permitting activities. As discussed in Section 1.8.3.3, control and 
containment of oil or other hazardous substances is required under 
Section 311 of the CWA. The USEPA requires that HGCMC prepare 
and maintain a Spill Prevention, Control, and Countermeasures plan 
that specifies storage, containment, spill responses, and reporting 
requirements. 

Comment ID: BL.0.033 
As the commenter notes, removing or reducing pyrite would diminish 
the propensity of the tailings to oxidize and generate acid; however, 
the overall benefit and effect on metals mobility is not necessarily as 
obvious. Likewise, there is no indication that costs or water treatment 
needs would necessarily be reduced over the long term. 

While pyrite is a “marketable” commodity, the value of the product 
may not outweigh shipping costs. The same website provided by the 
commenter shows the price of zinc and lead concentrates at $100 to 
$300 per metric ton (zinc) and lead concentrate at $400 per metric ton 
(lead). Based on these gross, web-based estimates, the value of zinc 
and lead and zinc products range from 44 to 100 times the value of 
pyrite. The Forest Service does not have the authority to regulate the 
products that a particular mining operation takes to market. In this 
case, HGCMC would need to determine that pyrite is indeed a 
marketable product within the realm of its operational constraints. We 
would note that it is unclear from the information provided whether 
either the Neal Mine or Bion Fraction, Lehigh Claim are even 
operational mines; they do not appear to serve as model operations 
for pyrite production on National Forest lands. 

Also see the response to Comment BL.0.032. 

Comment ID: BL.0.034 
Comment noted. Statements indicating that effluent from the TDF 
would be allowed to gravity drain to Hawk Inlet in the absence of 
management were removed from the EIS based on this and other 
comments received by the Forest Service. The NEPA analysis 
assumes that leachate from the TDF would need to be controlled and 
treated at all times, both during operations and after closure. These 
activities would be managed through a discharge permit. 
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Comment ID: BL.0.035
Neither expansion of the existing TDF nor development of the 
alternative TDF site (alternatives C and D) would have measurable 
adverse impacts to minority or low-income communities. Section 3.18 
has been revised to acknowledge that residents and representatives 
from Angoon have expressed concern over the population loss and 
the need for jobs in the community. This project, however, is not likely 
to have significant adverse or positive effects related to economic 
conditions in Angoon. 

Comment ID: BL.0.036 
Additional discussion has been included in Section 3.17.1 
acknowledging that Angoon residents have identified Hawk Inlet as a 
sacred place because of its use as a traditional trade route, important 
food source, and area where traditions were taught. 

Comment ID: BL.0.037 
The reason that Hawk Inlet has been considered sacred is discussed 
in the EIS (Section 3.21, Environmental Justice). A management 
strategy is in place for the traditional migration corridor / trade route at 
the north end of Hawk Inlet (no alternative in this EIS would affect the 
corridor). Documentation of the oral history of the area through 
interviews with elders is required mitigation for Cultural and 
Subsistence resources (see Table 2.6-1) to addresses the historical 
use of the area by the current generation of elders. Subsistence 
Hearings were held in Hoonah on September 14, 2012, and in 
Angoon on November 8, 2012 (see Section 1.5.3). Current 
subsistence uses are described in Section 3.16. 

Comment ID: BL.0.038 
Comment noted. The current Waste Management Permit requires 
temperature monitoring in the TDF immediately before and following 
the closure process. Although it is not a current requirement, HGCMC 
has indicated that it does monitor temperature in the TDF. 

Comment ID: BL.0.039 
ADEC is the regulatory authority in listing impaired water bodies in the 
State of Alaska. ADEC’s August 2012 Draft Water Quality Monitoring 
and Assessment Report did not propose listing any streams in the 
area of the Greens Creek Mine as impaired. ADEC did propose listing 
the water in Hawk Inlet in the immediate vicinity of the 1989 ore spill 
as impaired, but not the entire water body. The EIS has been modified 
to reflect this recent proposed listing in Section 3.7.2.1. 
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The commenter’s letter to ADEC (September 14, 2011) has been 
reviewed and incorporated into the project record. 

Comment ID: BL.0.040 
Please see the response to Comment BL.0.023. All related text in the 
EIS has been changed accordingly, including maximum allowable 
discharges stated in Section 3.5.2.1. 

Comment ID: BL.0.041 
The description of wastewater management in Section 3.5.2.1 reflects 
improved designs as described by EDE (2010) and reflects actual 
current conditions. However, a brief description of improvements that 
were made as a result of storm events in 2007 was added to the 
discussion. 

Comment ID: BL.0.042 
The potential sources of groundwater contamination, previous 
mitigation activities, and current monitoring for mitigation success are 
disclosed in Section 3.6.2.3. This section also identifies potential 
impacts to groundwater that could be associated with fugitive tailings 
dust. As a result, the Forest Service is requiring additional fugitive 
dust monitoring and study, and a mitigation plan, if required, to 
address identified sources (Section 3.2.3.1). 

Comment ID: BL.0.043 
The potential sources of groundwater contamination, previous 
mitigation activities, and current monitoring for mitigation success are 
disclosed in Section 3.6.2.3. This section also identifies potential 
impacts to groundwater that could be associated with fugitive tailings 
dust. As a result, the Forest Service is requiring additional fugitive 
dust monitoring and study, and a mitigation plan, if required, to 
address identified sources (Section 3.2.3.1)  

Comment ID: BL.0.044 
Motyka et al. (2007) (Post Little Ice Age Rebound in the Glacier Bay 
Region) indicates that sea levels in Hawk Inlet are affected by 
approximately 1.0 centimeter (0.4 inch) per year. At this rate, it is not 
anticipated that tidal flushing behavior would have changed 
substantially since the 1981 dye dilution study. Likewise, it is not 
anticipated that natural sediment transport from Greens Creek or Zinc 
Creek would have substantially changed the Greens Creek delta or 
the bathymetry of Hawk Inlet. 

Please see the response to Comment BL.0.008. 
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Comment ID: BL.0.045
Comment noted. Marine fish and shellfish resources are summarized 
in Section 3.7, which cites the 2003 EIS (USFS 2003) for details. 
Additional details are not needed for analysis because alterations in 
marine discharge of treated water are not part of this decision. Issues 
related to the marine discharge of treated water were addressed in 
the earlier EIS (USFS 2003). 

Comment ID: BL.0.046 
Please see the responses to comments BL.0.007 and BL.0.008. The 
letter submitted (Chambers, September 18, 2011) has been reviewed 
and incorporated into the record. 

Comment ID: BL.0.047 
Please see the response to Comment BL.0.023. 

Comment ID: BL.0.048 
The discussion in the EIS was modified in Section 3.7.2.2 to reflect 
that the only noted increase at Site S-1 near Outfall 002 was for lead, 
where lead concentrations in sediments were 8.17 mg/kg prior to 
mining and averaged 8.80 mg/kg during mining. This increase is less 
than the natural variation as reflected by the standard deviation of 
4.58. 

To put loading into context, 2010 average flow and monitoring data 
were used to compare the natural loading of metals from Greens 
Creek to Hawk Inlet versus the loading of metals through the 002 
outfall. Based on this comparison, the average natural loading of 
dissolved zinc from Greens Creek to Hawk Inlet in 2010 was 1.26 
pounds per day. The average 2010 loading of total zinc through the 
002 outfall to Hawk Inlet was 0.37 pound per day, approximately 60% 
less than the natural rate of loading. 

Comment ID: BL.0.049 
Section 3.7.1.1 presents pre-mining freshwater aquatic resources 
details. Recent and ongoing monitoring that occurs concurrently with 
mining and milling operations does not reflect pre-mining conditions. 
The statement cited in the comment (referring to the data as “limited”) 
refers to the data collected prior to mining, not the data collected since 
mining began. Recent metals concentration monitoring in Dolly 
Varden, collected since 2001, is fully summarized in Section 3.7.2.1 of 
this EIS. Table 2.6-3 notes required juvenile fish sampling, including 
subsamples analyzed for chemistry. 
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Comment ID: BL.0.050
Available information on the monitoring, including statistically 
significant conditions, is summarized in Table 3.7-4 and discussed in 
Section 3.7.2.1. The EIS description accurately describes the current 
metals concentrations in these fish. The monitoring program was 
designed by state and federal resource agencies, including ADF&G, 
and is conducted by ADF&G with support from the Forest Service and 
the operator. 

Effects to aquatic resources from expansion of the existing TDF would 
be greatest in Tributary Creek. The report Aquatic Biomonitoring at 
the Greens Creek Mine, 2011 Report (ADF&G 2012) concludes that 
whole-body metals concentrations in juvenile Dolly Varden char 
collected in 2011 were not significantly different compared to data 
from previous years and, overall, the data suggest a productive 
aquatic community at Site 9. 

In Greens Creek, outside the TDF expansion area, the report (ADFG 
2012) further concludes that fish tissue metals concentrations were 
similar in 2011 to those observed in previous years. Further, it states 
that, overall, samples collected in 2011 suggest a healthy aquatic 
community at Site 54. Recent recommendations from ADF&G for 
modification of the aquatic biomonitoring program included in the 
2011 report (ADF&G 2012) are being considered. 

Comment ID: BL.0.051 
Pool and riffle features have been added to the description of 
Tributary Creek in section 3.7.1.1. The quality of the habitat that could 
be lost is considered in the estimate of coho salmon smolt production, 
which is quantitative in its assessment. 

Comment ID: BL.0.052 
The top of page 3-92 in the DEIS actually began a new subsection, 
the title of which was cut off during the document production process. 
That subsection is titled “Metals in Sediment in Hawk Inlet.” This error 
has been corrected in the FEIS. 

Comment ID: BL.0.053 
Comment noted. The statement is valid based on the information 
reviewed in developing the EIS. The existing Hawk Inlet monitoring 
requirements were established by the USEPA and ADEC in the 2005 
NPDES permit (AK0043206), following a public process. It was 
administratively extended in 2011. The ADEC is in the process 
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of reissuing the permit for the Greens Creek Mine under the APDES 
permit program; this process will include a public notice and comment 
period. This process could also result in changes to Hawk Inlet 
monitoring. Please see the response to Comment BL.0.008. 

The records submitted (email and letter from ADEC) have been 
reviewed and incorporated into the record. 

Comment ID: BL.0.054 
The EIS describes the Hawk Inlet Monitoring Program, which requires 
regular monitoring of water quality, sediments, mussels, and worms at 
various locations in the inlet. The monitoring is required by ADEC. 

ADEC’s August 2012 Draft Water Quality Monitoring and Assessment 
Report did propose to list just the portion of Hawk Inlet in the 
immediate vicinity of the 1989 ore spill as impaired but not the entire 
water body. The EIS has been modified in Section 3.7. 2.2 to reflect 
this recent proposed listing. 

Since the spill did not occur on Forest Service lands we do not have 
jurisdiction over how contamination would be remedied. A 
determination of whether a cleanup is warranted and the extent to 
which it would need to be conducted is under the jurisdiction of ADEC. 
The fact that elevated levels of metals are present in the area of the 
spill that occurred in 1989 does not provide the Forest Service any 
additional data that would be useful in selecting among the 
alternatives under consideration in this NEPA action. 

Comment ID: BL.0.055 
Additional detail has been provided in Section 3.17.2 to describe the 
survey work done to establish baseline conditions. The quoted 
statement refers broadly to conditions in Southeast Alaska. The 
potential impact areas in the project area have already been surveyed 
for cultural resources directly; consequently, the relevance of isostatic 
rebound in affecting the detection or occurrence of potential sites is 
minimal. 

Comment ID: BL.0.056 
Section 3.19.3 addresses effects to fish and wildlife resources in the 
Monument. As noted in the EIS, the expansion of the existing tailings 
under any alternative would represent about 1/100th of 1 percent of 
the total Monument area. Local effects to fish and wildlife 
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(including bears and eagles) are presented in sections 3.7 and 3.11, 
respectively. 

Based on the ADF&G’s catalogued fish streams, there are 1,665,917 
feet of anadromous streams on Admiralty Island. The proposed 
action, Alternative B, would impact approximately 1,646 feet of 
Tributary Creek, an anadromous fish stream. The 1,646 feet of 
impacted anadromous fish stream accounts for 0.098% of the total 
cataloged anadromous fish streams on Admiralty Island and does not 
include all the uncataloged streams. 

Comment ID: BL.0.057 
Table 3.23-1, page 3-288 of the DEIS included the direct habitat loss 
of about 4,000 linear feet of streams (Class I and II combined) by 
burial for Alternative B. Table 3.23-1 in the FEIS has been revised to 
include the Class II habitat lost for alternatives C and D in the Fowler 
Creek drainage. 

Please note that a fish passage facility on Greens Creek will be 
repaired as mitigation for the loss of salmon habitat in the Tributary or 
Fowler Creek drainage. 

Comment ID: BL.0.058 
Comment noted. The Forest Service believes that the DEIS provides 
the hard look at a range of alternatives as required by NEPA and that 
a supplemental draft is unwarranted.  
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Appendix A, Part 1: Forest Service Responses to Comments 

A-32  Greens Creek Mine Tailings Disposal Facility Expansion Final EIS 

Comment Response 
Comment ID: BS.0.001
This EIS evaluates the 30- to 50-year mine life proposed by the mine 
operator. Operations beyond this time frame are not reasonably 
foreseeable; however, sections 3.22.1 and 3.22.2, Cumulative Effects, 
have been revised to state that mining could potentially continue until 
2095, as authorized by the Greens Creek Land Exchange Act. The 
process for establishing financial assurance for the long-term closure 
of the site is discussed in Section 1.8.3.1 and Appendix B. 

Comment ID: BS.0.002 
The process for establishing financial assurance for the long-term 
closure of the site is discussed in Section 1.8.3.1 and Appendix B. 

The Forest Service considered pyrite removal in previous NEPA 
actions and for this tailings expansion EIS and determined that it was 
not a reasonable alternative to carry forward for detailed analysis. 
Section 2.5.3 of the DEIS explains that pyrite removal was eliminated 
from further consideration due to the logistical and operational 
constraints of placing the required facilities at the current mill site and 
the risk to water quality and aquatic life that comes with handling 
chemically reactive pyrite material. 

Comment ID: BS.0.003 
The regulations in 36 CFR 228.80(c)(ii) require the authorized officer 
to consider the long- and short-term costs of mitigation measures in 
terms of the economic viability of the operations. The regulation does 
not indicate that this consideration must be included as part of the 
NEPA analysis. Based on comments received from HGCMC, the 
authorized officer has no indication that any of the mitigation 
measures would jeopardize the economic viability of the Greens 
Creek operation. 
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Comment ID: CB.0.001
Comment noted. The Record of Decision presents the Forest 
Service’s final selection and the rationale behind that choice. 
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Comment ID: CM.0.001
Comment noted. The Record of Decision presents the Forest 
Service’s final selection and the rationale behind that choice. 



Appendix A, Part 1: Forest Service Responses to Comments 

Greens Creek Mine Tailings Disposal Facility Expansion Final EIS A-35 

Comment Response 
Comment ID: CR.0.001
Comment noted. The Record of Decision presents the Forest 
Service’s final selection and the rationale behind that choice. 

Comment ID: CR.0.002 
Comment noted. The EIS presents a discussion of socioeconomic 
effects of the alternatives in Section 3.18. The Record of Decision 
presents the Forest Service’s final selection and the rationale behind 
that choice. 
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Comment ID: CS.0.001
Comment noted. Please note that there is no tailings dam at the 
Greens Creek Mine; the tailings are disposed of in a “dry stack,” as 
discussed in Section 2.4.3.1. The socioeconomic effects of the 
project are presented in Section 3.18.3. 
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Comment ID: DB.0.001
Comment noted. Please note that there is no tailings dam at the 
Greens Creek Mine; the tailings are disposed of in a “dry stack,” as 
discussed in Section 2.4.3.1. The socioeconomic effects of the project 
are presented in Section 3.18.3. 
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Comment ID: DC.0.001
Comment noted. The previous operator of the site, Kennecott Greens 
Creek Mining Company, installed a 2-acre test cover of the design 
over a portion of the waste rock dump in 2000. That cover’s 
performance was monitored regularly and documented in Hopp, 
Giesen, and McDonnell (2010). Hopp, L., T. Giesen and J. 
McDonnell. 2010. Hydrological Performance of Cover Systems at the 
Greens Creek Mine: Combined Field-Modeling Analysis. Final Project 
Report. Oregon State University. Corvallis OR. 

We agree that Alternative C would provide an additional 10 years of 
data on the behavior of acid generation in the dry stack while the 
operator continued mining and disposal activities on site. However, 
the test cover should help minimize the potential for surprises 
regardless of the alternative selected. 

Comment ID: DC.0.002 
Comment noted. The EIS has been modified throughout to reflect that 
the issuance of the APDES permit was stayed by ADEC. The EIS has 
been modified throughout to reflect the current status of the APDES 
permit (AK0043206). Sections 1.2, 1.8.3.3, 2.4.4, and 3.5.2.1, among 
others referring to the permit, have been modified to reflect that the 
2005 NPDES permit conditions have been administratively extended 
until the APDEs permit is reissued. 

Reissuance of the wastewater discharge permit is a process 
independent from the proposed action under consideration. As noted 
in comments and in the EIS in Section 1.8.3.1, the Forest Service is 
responsible for ensuring that the CWA requirements are met on 
National Forest System lands. Regulations in 36 CFR 228.8(h) state 
that “certification of other approval issued by state agencies or other 
federal agencies of compliance with laws and regulations relating to 
mining operations will be accepted as compliance … with these 
regulations.” 

For this reason, the Forest Service defers to the USEPA’s and 
ADEC’s expertise in managing the reissuance of the authorized 
wastewater discharge permit and assumes for the purposes of this 
analysis that the permitted discharge complies with the CWA. The 
Forest Service recognizes that the discharge is being conducted as a 
legally permitted activity and that the discharge into Hawk Inlet is 
protective of the receiving water body and its designated beneficial 
uses, including the propagation of fish, shellfish, and other aquatic life 
and wildlife. 
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Comment ID: DC.0.003
Please see the response to Comment DC.0.002. 

Comment ID: DC.0.004 
Please see the response to Comment DC.0.002. The Forest Service 
has no authority over the permit reissuance process and cannot 
compel the USEPA or ADEC to require particular treatment 
technologies, dilution methods, or monitoring requirements 
associated with the permit. Since the discharge is and will continue to 
be permitted by agencies with authority for CWA compliance, the 
Forest Service considers the discharge to be protective of water 
quality for the purposes of this analysis (36 CFR 228.8(h)). As such, 
the EIS does not consider alternative discharge or treatment 
scenarios. 

Comment ID: DC.0.005 
Comment noted. Please see the responses to comments DC.0.002 
and DC.0.004. 

Comment ID: DC.0.006 
The DEIS acknowledges in Appendix B that the current reclamation 
bond needs to be updated to take into account the TDF expansion 
and the newly identified need for long-term water treatment. The 
DEIS contains an extensive discussion of the components that will be 
required of the updated financial assurance and the process that the 
Forest Service and State of Alaska follow to do this. 

Comment ID: DC.0.007 
As noted in the comment, the recent environmental audit (SRK 2009) 
identified a concern regarding the uncertainty in the need for long-
term water treatment. Based on that concern, SRK recommended 
that the site should continue to collect the data needed for assessing 
long-term water quality treatment, treatment requirements, and 
treatment options. 

The EIS identified the need for long-term water treatment. Thus, 
financial assurance for long-term water treatment will be required. 
This is reflected in the EIS (see sections 2.4.8.2, 3.4.4, and 3.5.3.1 
and Appendix B). See the response to Comment DC.0.008 regarding 
the difficulty of including a cost estimate in the EIS. The reclamation 
and closure plan and financial assurance will be updated as a 
separate process following, and based on direction in, the Record of 
Decision. 
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Comment ID: DC.0.008
Appendix B of the EIS states that (1) the Forest Service is committed 
to requiring water treatment for as long as needed beyond mine 
closure and (2) the Forest Service will require that the updated 
financial assurance includes costs for long-term water treatment. 
Appendix B specifies that, for the purposes of cost estimation, 100 
years of water treatment is assumed. Even though water treatment 
could occur for a longer time, the bond estimate remains 
approximately the same for treatment beyond 100 years. 

A numerical estimate of the reclamation and closure cost is not 
included in the EIS, since this amount will be determined after the 
ROD is issued. At that time there will be certainty regarding the 
selected alternative, mitigation measures that will be required, and 
any other stipulations.  

We believe that the written commitment to require water treatment 
and to update the financial assurance is sufficient disclosure for the 
purposes of NEPA, without having to include an uncertain cost 
estimate. The Forest Service requires the submittal of a bond for 
reclaiming disturbances before approval of a plan of operations and 
implementation of the action (see FEIS Section 2.4.9.2). 

The Forest Service’s administration regulations do not require public 
review and comment on the reclamation and closure estimate. The 
State process does allow for public comment. This is disclosed in 
Appendix B of the EIS. Also see the response to Comment DM.3.007.

Comment ID: DC.0.009 
Comment noted. 

Comment ID: DC.0.010 
The DEIS did not identify an agency-preferred alternative because 
none existed at the time. The FEIS includes a preferred alternative, 
consistent with 40 CFR 1502.14(e). 

Comment ID: DC.0.011 
Comment noted. The FEIS presents the Forest Service’s identification 
of the preferred alternative (see Section 2.3.6). 
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Comment ID: DC.0.012
Long-term stability, both static and dynamic, will need to be 
addressed in detail during final design of the new dry-stack facility. 
However, these analyses are not appropriate for an alternatives 
investigation, nor will they have a significant impact on the choice 
among alternatives, because the seismic considerations will be 
roughly equal for all alternatives (see DEIS Section 3.3.4). 

In addition, because this facility will not be impounding water, 
regulations pertaining to dams do not apply to the proposed facility. 
The facility will fall under the jurisdiction of ADEC Solid Waste 
Regulations (18 AAC 60), which require conceptual consideration of 
stability during permitting and detailed stability analyses prior to 
closure. 

Comment ID: DC.0.013 
Comment noted. See the response to Comment DC.0.012. 

Comment ID: DC.0.014 
Comment noted. See the response to Comment DC.0.012. 

Comment ID: DC.0.015 
Comment noted. The TDF is a dry-stack design not intended to 
impound either tailings or water. Therefore, the TDF is not 
comparable to a “large dam,” nor would it be subject to Federal 
Energy Regulatory Commission regulations. Also see the response to 
Comment DC.0.012. 
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Comment ID: DC.0.016
Comment noted. See the response to Comment DC.0.012. 

Comment ID: DC.0.017 
The new TDF would be developed in the same manner as the 
existing TDF, including the design and construction and operation of 
the sub-drains, liner, and tailings placement. New finger and blanket 
drains would be placed to form the facility underdrain system. The 
underdrains would be built on a pad of nonreactive material. See EIS 
sections 2.3.3 and 2.3.4. Seepage through the TDF flows to the TDF 
underdrain collection system and is collected by a series of wet wells 
at the base of the TDF (EIS Section 2.4.4). 

The operator will be required to submit a development plan, 
consistent with the selected alternative based on this analysis, that 
specifies the use of liners or other devices to prevent adverse impacts 
to groundwater and surface water and specifies the use of 
underdrains, finger drains, and french drains in a way that allows for 
tailings contact-water to be effectively controlled. 

Monitoring will be required consistent with the GPO and State of 
Alaska Waste Management Permit, updated to reflect the selected 
alternative prior to development. 

Comment ID: DC.0.018 
See the response to Comment DC.0.017. 



Appendix A, Part 1: Forest Service Responses to Comments 

Greens Creek Mine Tailings Disposal Facility Expansion Final EIS A-43 

Comment Response 
Comment ID: DC.1.001
Comment noted. The Record of Decision presents the Forest 
Service’s final selection and the rationale behind that choice. 

Comment ID: DC.1.002 
Comment noted. The Forest Service’s decision and the rationale for 
making it are presented in the Record of Decision. 

Comment ID: DC.1.003 
Comment noted. Section 3.18 discusses the socioeconomic impacts 
of the project. 

Comment ID: DC.1.004 
Comment noted. The Record of Decision presents the Forest 
Service’s final selection and the rationale behind that choice. 
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Comment ID: DG.0.001
Comment noted. However, the NEPA analysis discloses in Section 
3.5.3.1 that, based on current conditions, leachate (drainage) from the 
TDF will need to be controlled, treated, and regulated by a discharge 
permit both during operations and after closure. In addition, the Forest 
Service will require financial assurance to ensure that treatment 
occurs for as long as needed. 

Comment ID: DG.0.002 
Stability analyses were conducted using 3H:1V slopes rather than the 
angle of repose. Both circular and block slip surfaces were analyzed, 
using conservative material properties previously used by Klohn 
Crippen. 

Comment ID: DG.0.003 
As noted in comment responses and in Section 1.8.3.1 in the EIS, the 
Forest Service is responsible for ensuring that the CWA requirements 
are met on National Forest System lands. Regulations in 36 CFR 
228.8(h) state that “certification of other approval issued by state 
agencies or other federal agencies of compliance with laws and 
regulations relating to mining operations will be accepted as 
compliance … with these regulations.” For this reason, the Forest 
Service defers to the USEPA’s and ADEC’s expertise in managing 
the reissuance of the authorized wastewater discharge permit and 
assumes for the purposes of this analysis that the permitted 
discharge complies with the CWA. The Forest Service has no 
authority over the permit reissuance process and cannot compel the 
USEPA or ADEC to require particular treatment technologies, dilution 
methods, or monitoring requirements associated with the permit. As 
such the EIS does not consider alternative discharge scenarios. 
Identifying passive treatment as a potential mechanism would be 
presumptive without treatability studies being conducted to evaluate 
the effectiveness and to determine a design for a system. 
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Comment ID: DG.0.004
Thank you for your suggestion. Because of the scope of the EIS and 
its authority under the NEPA process, the Forest Service cannot 
require HGCMC to provide engineering or financial support to Angoon 
on the Thayer Lake hydro project. 
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Comment ID: DM.0.001
Comment noted. The Forest Service disagrees with the commenter’s 
assertion about the qualifications of the EIS authors. Ultimately, the 
Forest Service is responsible for the content of the EIS, and it is 
confident that the quality and detail is sufficient to provide the 
necessary hard look at environmental consequences required by 
NEPA. Please also see responses to specific comments. 

Comment ID: DM.0.002 
Comment noted. The commenter should be aware that there is no 
appeal available corresponding to the release of a DEIS. An appeal 
period will be available following the issuance of a final EIS. While the 
letter is addressed to the Forest Service, it is not clear which federal 
agencies the commenter believes are out of compliance. 

Comment ID: DM.0.003 
The draft EIS relied on the best information available to provide 
information on traditional and customary subsistence uses. The 
commenter does not identify which “significant individuals and 
groups” were left out of the study. The Forest Service held public 
meetings during NEPA scoping and on the draft EIS in Angoon and 
Juneau, and held subsistence hearings in Angoon and Hoonah. 
Information related to subsistence uses received during those 
meetings has been incorporated into the final EIS. We received no 
written comments from individuals or groups that either provided or 
offered to provide additional information related to subsistence uses, 
socioeconomic conditions, or cultural resources. 

Without more specific information on the significant individuals, 
groups, clans, or tribal entities that were left out, the Forest Service is 
unable to validate the commenter’s concerns regarding inaccurate 
assumptions in the Cultural Resources and Socioeconomics sections. 
The document acknowledges the traditional use of the area (sections 
3.16.1 and 3.16.2), presents the results of cultural resource literature 
review and field surveys (sections 3.17.1 and 3.17.2), and discusses 
the socioeconomics directly related to the proposed action and 
alternatives (Section 3.18.3). Since many of the impacts are common 
to all alternatives (e.g., activity in Hawk Inlet displacing subsistence 
users), it is not clear that ethnographic interviews or community 
surveys would provide substantial new information that would alter 
the decision-making process. 
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The Forest Service acknowledges that mining activities have 
displaced some subsistence users in Hawk Inlet and surrounding 
areas and may continue to so; this displacement could also involve a 
cultural aspect of not using traditional harvest areas. Since the 
displacement would continue to occur under all alternatives, however, 
the Forest Service recognizes that additional detail on the customary 
and traditional uses of Hawk Inlet could benefit future decision-
making processes and provide greater detail on the history of the 
area. The Forest Service is requiring that HGCMC document the 
history of Hawk Inlet and the cannery, including the customary, 
traditional, and contemporary use of the area based on research in 
the relevant communities and a review of available literature. This 
mitigation measure is discussed in sections 3.16.3.1 (Subsistence) 
and 3.17.3.1 (Cultural Resources). 

Comment ID: DM.0.004 
The canoe portage has been added to the discussion in sections 
3.17.2 and 3.17.3.1. The site is outside the area of direct effects; the 
State Historic Preservation Officer concurred with the Forest Service’s 
determination that there would be no adverse effect. 

Comment ID: DM.0.005 
The draft EIS relied on the best information already available to 
provide information on subsistence (i.e., traditional and customary) 
uses. The commenter does not identify which “significant individuals 
and groups” were left out of the study. The Forest Service held public 
meetings on the draft EIS in Angoon and Juneau and subsistence 
hearings in Angoon and Hoonah. Information related to subsistence 
uses received during those meetings was summarized in Appendix 
ANILCA and has been incorporated into the final decision-making 
process. We received no written comments from individuals or groups 
that either provided or offered to provide additional information related 
to subsistence uses, socioeconomic conditions, or cultural resources.

Without more specific information on the significant individuals, 
groups, clans, or tribal entities that were left out, the Forest Service is 
unable to validate the commenter’s concerns regarding inaccurate 
assumptions. The EIS acknowledges the traditional use of the area 
(sections 3.16.1 and 3.16.2), presents the results of cultural resource 
literature review and field surveys (sections 3.17.1 and 3.17.2), and 
discusses the socioeconomics directly related to the proposed action 
and alternatives (Section 3.18.3). Since many of the impacts are 
common to all alternatives (e.g., activity in Hawk 
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Inlet displacing subsistence users), it is not clear that ethnographic 
interviews or community surveys would provide substantial new 
information that would alter the decision-making process in this case. 

The Forest Service acknowledges that mining activities have 
displaced some subsistence users from Hawk Inlet and surrounding 
areas and may continue to do so; this displacement could also involve 
a cultural aspect of not using traditional harvest areas. As a result, the 
Forest Service recognizes that additional detail on the customary and 
traditional uses could benefit future decision-making processes and 
provide greater detail on the history of the area. The Forest Service is 
requiring a mitigation measure that HGCMC document the history of 
Hawk Inlet and the cannery, including the customary, traditional, and 
contemporary use of the area based on a review of the literature and 
research in the relevant communities. This mitigation measure is 
discussed in more detail in sections 3.16.3.1 (Subsistence) and 
3.17.3.1 (Cultural Resources). 

Comment ID: DM.0.006 
The Forest Service is unaware of a standardized methodology for 
conducting a cost–benefit analysis that compares corporate revenues 
with ecosystem services. 

Comment ID: DM.0.007 
See Section 3.7.3 for impacts to marine aquatic resources (Section 
3.7.2.2 discusses commercial and sport fish and shellfish harvests). 
Impacts to sport fisheries are addressed in Section 3.15.3.1. 
Anadromous fish are discussed throughout Section 3.7. 

Comment ID: DM.0.008 
Testing was previously conducted to assess chronic and acute 
toxicity of effluent to shellfish as was required by the NPDES permit at 
the time. Testing was discontinued in 2005 with the reissuance of the 
permit, when the USEPA determined that the data show that the 
effluent from Outfall 002 has no reasonable potential to contribute to 
an exceedance of the (Alaska) water quality standards for toxicity and 
there was no reason to believe that the characteristics of the 
discharge would change over the term of the permit (USEPA 2005). 

Section 3.7.2.2 acknowledges that metals present in Hawk Inlet 
sediments near the shiploader could be toxic to bivalves, amphipods, 
and burrowing organisms in the area. The decrease in metals 
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concentrations observed from 2002 to 2009, however, is expected to 
continue. 

Comment ID: DM.0.009 
The Forest Service is not aware of a standard methodology for 
assessing ecosystem services that is typically employed in the NEPA 
process and that would enhance the analysis. Without a specific 
reference to a particular methodology, we are unable to provide a 
more detailed response. 

Comment ID: DM.0.010 
Section 3.17.2 has been revised to note that Forest Service personnel 
conducted fieldwork (pedestrian surveys with discretionary probing) 
for the areas that would be affected by alternatives C and D. The 
results of the surveys were taken into account in the decision-making 
process. The commenter has not provided sufficient detail for the 
Forest Service to validate or assess the claim that the work 
conducted by Carlson was flawed or inadequate. 

Comment ID: DM.0.011 
Comment noted. The Forest Service is familiar with the literature cited 
and we acknowledge that isostatic rebound has influenced sites on 
Prince of Wales Island and in Glacier Bay. However, the applicability 
of this model throughout Southeast Alaska and on the northern end of 
Admiralty Island has yet to be evaluated. 

The Forest Service conducted cultural resource surveys of the areas 
potentially affected by each of the alternatives. Therefore, the degree 
to which isostatic rebound would affect the Forest Service model for 
predicting the probability of occurrence of cultural resources in this 
particular case is limited. 

Comment ID: DM.0.012 
The text in Section 3.17.3 has been revised to indicate that the State 
Historic Preservation Office has issued a concurrence with the Forest 
Service’s Section 106 finding of no adverse effect. Also, please see 
the responses to the previous comments. 

Comment ID: DM.0.013 
As noted in the response to Comment DM.0.011, the Forest Service 
has conducted cultural resource surveys of the areas of potential 
effects. No new archaeological resources were identified. 
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  Comment ID: DM.0.014

The commenter repeatedly states that the EIS would benefit from 
more ethnographic interviews and community surveys but fails to 
describe specifically what information he believes is insufficient or 
lacking and could (or should) be gained through additional work. The 
Forest Service respectfully disagrees with the assertion that additional 
work is necessary for this decision. Subsistence hearings were held in 
Hoonah on September 14, 2012, and in Angoon on November 8, 
2012 (see Section 1.5.3). 

NEPA does not require a cost–benefit analysis to be included in the 
process. We are unaware of any standardized processes that could 
practically be implemented to assess company benefits versus 
ecosystem services. The Forest Service finds that the range of 
alternatives combined with the information contained in the 
assessment is sufficient to take a hard look at environmental effects 
and to serve as the basis for making an informed decision. 
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Comment ID: DM.1.001
Comment noted. The socioeconomic effects of the mining operation 
are discussed in Section 3.18 (Socioeconomics). 

Comment ID: DM.1.002 
Comment noted. The Forest Service’s decision and the rationale for 
selecting it are presented in the Record of Decision. 
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Comment ID: DM.1.003
An account of mobile greenhouse gas emissions has been added to 
Section 3.2, Air Quality, in the EIS. Currently, energy consumption 
and stationary source greenhouse gas emissions at the Greens 
Creek Mine account for 5% of Juneau’s greenhouse gas emissions 
(Juneau Climate Action and Implementation Plan, 2011). Mobile 
greenhouse gases were calculated as follows for each action 
alternative: 

Alternative B: 707 tons of carbon dioxide emissions per year, which 
would add 0.16% annually to Juneau’s greenhouse gas emissions. 

Alternative C: 946 tons of carbon dioxide emissions per year, which 
would add 0.21% annually to Juneau’s greenhouse gas emissions. 

Alternative D: 910 tons of carbon dioxide emissions per year, which 
would add 0.21% annually to Juneau’s greenhouse gas emissions. 

The difference in greenhouse gas emissions is 0.05% between 
Alternative B and alternatives C and D. 
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Comment ID: DM.1.004
Comment noted. 

Comment ID: DM.1.005 
Comment noted. 

Comment ID: DM.1.006 
Comment noted. 
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Comment ID: DM.2.001
Comment noted. 

Comment ID: DM.2.002 
Greens Creek has calculated tailings and waste rock disposal needs 
at a conservative (high) level based on current production and 
disposal rates, with consideration for some small increases in 
efficiency (production). These capacity numbers also account for the 
volume for all other wastes authorized for disposal in the TDF under 
the ADEC Waste Management Permit (#0211-BA001). All action 
alternatives have been designed to provide capacity for an additional 
50 years of disposal. 

Comment ID: DM.2.003 
Issuance of the discharge permit is a process independent from the 
proposed action under consideration—neither action depends on the 
outcome of the other. As noted in comments and in the EIS in Section 
1.8.3.1, the Forest Service is responsible for ensuring that the CWA 
requirements are met on National Forest System lands. Regulations 
in 36 CFR 228.8(h) state that “certification of other approval issued by 
state agencies or other federal agencies of compliance with laws and 
regulations relating to mining operations will be accepted as 
compliance … with these regulations.” 

As expressed in other comment responses, the Forest Service defers 
to the USEPA’s and ADEC’s expertise in managing the reissuance of 
the authorized wastewater discharge permit and assumes for the 
purposes of this analysis that the permitted discharge complies with 
the CWA. The Forest Service recognizes that the discharge is being 
conducted as a legally permitted activity and that the discharge into 
Hawk Inlet is considered protective of the receiving water body and its 
designated beneficial uses, including the propagation of fish, shellfish, 
and other aquatic life and wildlife. 

The setting of effluent limits, treatment requirements, monitoring, and 
other requirements of the CWA are under the authority of ADEC and 
the USEPA. 

Comment ID: DM.2.004 
Please see the response to Comment DM.2.003. The Forest Service 
recognizes that the discharge is being conducted as a legally 
permitted activity and with the awareness that the discharge 
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  into Hawk Inlet is protective of the receiving water body and its 

designated beneficial uses, including the propagation of fish, shellfish, 
and other aquatic life and wildlife. 

The analysis of impacts presented in Section 3.7.3 (Aquatic 
Resources) describes the effects of the mine’s operations, including 
the permitted discharge. The document discusses impacts to 
subsistence resources in Section 3.16.3 (Subsistence). The comment 
provides no evidence or other information to support the assertion 
that the discharge will harm these resources. 

Comment ID: DM.2.005 
Comment noted. The Forest Service’s decision and the rationale for it 
are discussed in the Record of Decision. 
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Comment ID: DM.3.001
Comment noted. See the responses to detailed comments. 

Comment ID: DM.3.002 
Comment noted. 

Comment ID: DM.3.003 
Comment noted. 

Comment ID: DM.3.004 
Comment noted. The FEIS has been corrected to state that no Class I 
streams would be directly affected by Alternative C or Alternative D. 

Comment ID: DM.3.005 
Comment noted. See the responses to specific comments. 

Comment ID: DM.3.006 
Comment noted. Please see the response to detailed comments 
regarding impacts to wetlands (DM.3.017). Monument values are 
discussed in Section 3.19; without additional detail on USEPA 
concerns regarding long-term environmental effects on Monument 
values, we cannot provide further clarification. 

Comment ID: DM.3.007 
In its approach to NEPA, the Forest Service uses the assumption that 
facilities will be operated in compliance with applicable regulations, 
including the need to meet water quality standards. The EIS explains 
the process through which financial assurance will be determined, 
including the facts that the funding will need to accommodate long-
term treatment and that the State of Alaska’s portion of the process 
allows for public comment. The Forest Service considers the 
information presented adequate to meet the disclosure required under 
NEPA. 

Comment ID: DM.3.008 
Ambient monitoring of area streams and water features is required by 
the ADEC Waste Management Permit and through the FWMP 
established as a part of the GPO. HGCMC prepares annual 
monitoring reports through both of these programs and tracks trends 
in water quality. Mitigation measures are employed if “trigger” values 
are exceeded. In addition, the Forest Service is requiring additional 
study, and mitigation if needed, of impacts associated with fugitive 
dust (see Section 3.2.3.1). 

The Forest Service does not have jurisdiction over the APDES permit 
conditions. 
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The Forest Service does not have jurisdiction over the APDES permit 
conditions. 

Comment ID: DM.3.009 
Required mitigation, reclamation, and long-term water treatment are 
considered in the evaluation of effects to aquatic resources. See the 
response to Comment DM.3.015. 

Comment ID: DM.3.010 
HGCMC presented the model design and preliminary results to the 
USEPA, the Forest Service, and ADEC in a meeting at the USEPA 
Region 10 office on August 29, 2011. The USEPA did not comment 
on the model design or the results presented at that time. 

As discussed in the DEIS, HGCMC’s model predicts that leachate 
quality would not meet Alaska Marine or Fresh Water Quality 
Standards for hundreds of years after closure and perhaps in 
perpetuity. This outcome was obvious, even without the model, based 
on existing monitoring data that shows poor leachate quality and 
knowledge of the tailings mineralogy and mass in the TDF. The 
Forest Service and our third-party contractor (Tetra Tech) used the 
reported model data in the DEIS as an additional source of 
information substantiating the need for water treatment. 

We did not rely heavily on the modeling predictions, since actual field 
data indicates that metal leaching is occurring and will continue to 
occur. Because we did not rely on the model for this conclusion, we 
do not agree that it is necessary to expend the resources and time to 
revise or further explain the modeling. 

Comment ID: DM.3.011 
See the responses to detailed comments DM.3.014 and DM.3.018 
through DM.3.023. 

Comment ID: DM.3.012 
Required mitigation, reclamation, and long-term water treatment are 
considered in the evaluation of effects to aquatic resources. See the 
response to Comment DM.3.015. 

Comment ID: DM.3.013 
HGCMC’s Solid Waste Management Permit requires that HGCMC 
monitor various water quality parameters in the Greens Creek TDF 
and at established points of compliance. In 2011, HGCMC chose to 
develop a water quality–based calculator (model) based on 
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requirements established by the Solid Waste Management Permit 
issued by ADEC. HGCMC’s primary objective was to develop a tool 
that they could use in the future to assist them in managing the TDF 
and their water treatment plant. The modeling objectives and methods 
employed were developed by HGCMC, and were intended to assist 
them in reporting conditions of the TDF to ADEC and the Forest 
Service based on the Solid Waste Permit requirements. 

While HGCMC did not conduct a formal sensitivity test, the review of 
the model by the Forest Service, Tetra Tech, and ADEC as part of the 
EIS process showed that HGCMC evaluated a range of conditions 
and predicted minimum, maximum, and average water quality of 
leachate and runoff from the pile. 

Also, see the response to DM.3.010. Rerunning the model to test 
sensitivity would not change the outcome of the EIS (that long-term 
water treatment is needed) nor the alternatives evaluated. 

Comment ID: DM.3.014 
See the responses to comments DM.3.018 through DM.3.023. 

Regarding the concern brought up in the environmental audit (SRK 
2009), the commenter is correct that SRK found that the need for 
long-term water treatment represented the greatest uncertainty in the 
reclamation plan and cost estimate. Based on that, SRK 
recommended that the site should continue to collect the data needed 
for assessing long-term water quality treatment, treatment 
requirements, and treatment options. Appropriately, the need for long-
term water treatment has been reviewed concurrently with and as part 
of this NEPA analysis. The EIS clearly states that long-term water 
treatment will be required, perhaps in perpetuity, and that financial 
assurance for long-term water treatment will be required (see sections 
2.4.9.2, 3.4.3, and 3.5.3.1 and Appendix B). 

The USEPA recommends that, in addition to the discussion already 
contained in the EIS, more detail is needed on the mechanism and 
cost. However, it is not clear to us why an estimated cost would 
provide the USEPA with more certainty than the Forest Service’s 
current commitment that financial assurance will include long-term 
water treatment. 

Comment ID: DM.3.015 
Required mitigation, reclamation, and long-term water treatment are 
considered in the evaluation of effects to aquatic resources. We do 
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not believe that it is reasonably foreseeable for water treatment to 
cease in violation of state and federal laws. We respectfully disagree 
that the language in the EIS describing the Forest Service’s 
commitment to require financial assurance is inadequate to ensure 
that long-term water treatment would be carried out. As stated in the 
EIS and Appendix B, the reclamation cost estimate and bond will be 
updated to reflect the ROD, including long-term water quality 
treatment, prior to implementation of any action alternative. Also see 
the response to Comment DM.3.018. 

Please note that procedures are in place in the event of a temporary 
shutdown, such as the one that occurred at the Greens Creek Mine 
between 1993 and 1995. The GPO, Appendix 15, addresses 
temporary shutdowns. Required and necessary activities, such as 
water treatment, erosion control, and monitoring, would continue. 

Comment ID: DM.3.016 
Please see the responses to comments DM.3.010 and DM.3.013. 
HGCMC’s model predicts that leachate quality would not meet Alaska 
Marine or Fresh Water Quality Standards for hundreds of years after 
closure and perhaps in perpetuity. As a result, the DEIS discloses that 
HGCMC will be responsible for capturing, managing, and treating the 
leachate under all evaluated alternatives. 

Requiring HGCMC to conduct additional modeling, or to additionally 
conduct a formal sensitivity analysis above the range of conditions 
already evaluated, would not change how leachate must be 
controlled, managed, and treated. For this reason, it would not 
provide additional or more robust information concerning impacts and 
water treatment that could be used to distinguish among alternatives. 
Ultimately, if the water quality were to become worse than the ranges 
predicted by the HGCMC model, the conclusions in the EIS and the 
treatment requirements would remain the same. 

Comment ID: DM.3.017 
Comment noted. The USACE has indicated that a determination of 
project compliance with the 404(b)(1) guidelines cannot be 
accomplished without the information contained in the FEIS. 
Discussion of the alternatives required by NEPA and disclosed in the 
FEIS is required to conduct the 404(b)(1) analysis. See the USACE’s 
response to USEPA Comment KK.0.020. 
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Comment ID: DM.3.018
Current Forest Service regulations and policy do not require the 
development or disclosure of financial assurance costs in NEPA 
documents. We disagree with the assertion that the language in the 
EIS regarding the need for long-term water treatment and the Forest 
Service will require financial assurance for this in an updated bond is 
inadequate without an estimated cost. In fact, an estimated cost at 
this point would have so much uncertainty (since the Forest Service 
has not selected a preferred alternative) that we have concerns that 
including such a number in the EIS could be misleading to the public. 

The Forest Service and the State of Alaska cooperate under a 
Memorandum of Understanding (MOU) to calculate and secure 
financial assurance for mines located on National Forest System 
lands in Alaska. This MOU is handled outside and independently of 
the NEPA process. An important aspect of the agreement is a 
requirement from the State of Alaska for public disclosure and 
opportunity to comment prior to final approval of bonding. The State 
of Alaska publishes the Waste Management Permit for a 30-day 
public notice period. The permit documents include a narrative 
reclamation plan, which describes the work that will be done upon 
cessation of operations, the sequencing of that work, and the long-
term aspects of the project that will continue once the earthwork is 
completed. The public notice materials also include the financial 
assurance cost estimate and all the spreadsheets, together with notes 
on items such as vendor quotes, which were used to determine the 
costs. 

All financial assurances must be in place before the initiation of work 
approved in the Record of Decision. This process, which is separate 
from the current NEPA process, adequately addresses the interests 
of public disclosure and comment on financial assurance 
requirements. 

Comment ID: DM.3.019 
Consistent with 36 CFR 228.13(g), the reclamation plan, cost 
estimate, and bond will be adjusted to fit the modified GPO based on 
the Record of Decision. All financial assurances must be in place 
before the initiation of work approved in the Record of Decision. See 
the response to Comment DM.3.018 and Appendix B of the FEIS. 
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Comment ID: DM.3.020
Comment noted. See the response to Comment DM.3.018. 

Comment ID: DM.3.021 
Bonding occurs incrementally for reclamation, but not for long-term 
water treatment. Pages B-7 and B-8 of Appendix B state that 100 
years of treatment will be assumed in calculating the treatment cost. 
Costs beyond 100 years would make little difference in the bond 
amount since those years are heavily discounted. 

For clarity, the Appendix B statement has been revised to state “If the 
changes proposed by HGCMC are approved, the Forest Service and 
State will determine the operational mining period and extent of 
disturbance that will be authorized and bonded for incrementally, not 
to exceed 10 years. Long-term components of the reclamation plan 
(e.g., water treatment operations and maintenance) will be included in 
the financial assurance requirements.” 

An incremental reclamation plan is appropriate for surface 
reclamation because later phases of expansion are decades in the 
future. As an example, there is no need to secure financial assurance 
for earthwork, cover installation, and materials to reclaim the full 
footprint of the TDF considered 30 to 50 years into the future. Note 
that later phases of expansion could not occur until the financial 
assurance is reviewed and modified to account for the phased 
expansion. 

Comment ID: DM.3.022 
As stated in Appendix B, additional comprehensive bond reviews may 
be conducted if, after modification of a reclamation or operating plan, 
an annual overview, or an inspection of the permit area, an agency 
determines that an increase in the bond level may be necessary. The 
Forest Service will review the bond as needed according to our 
guidance. 

Comment ID: DM.3.023 
See the response to Comment DM.3.018. This level of detail is not 
available until after the Forest Service makes its NEPA decision. In 
addition, this level of detail is not required for a Forest Service NEPA 
analysis. 
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Comment ID: DM.3.024
The EIS provides this information to describe the existing conditions. 
This information is derived from aquatic biomonitoring conducted in 
Greens and Tributary Creek by the ADF&G since 2001. The 
monitoring program was developed with input from the State of 
Alaska Department of Natural Resources (ADNR), USEPA, Forest 
Service, U.S. Fish and Wildlife Service (USFWS), ADF&G, State 
Attorney General’s Office, and ADEC.The purpose of monitoring 
resident fish tissue metals concentration is to identify changes in 
water chemistry that could be a result of mining operations. 

In the most recent aquatic biomonitoring report (monitoring year 2011, 
ADF&G 2012), ADF&G found that whole-body metals concentrations 
in juvenile Dolly Varden char collected in 2011 were not significantly 
different compared to data from previous years and, overall, the data 
suggests a productive aquatic community at Site 9, downstream of 
the existing TDF. 

In Greens Creek, outside the TDF expansion area, the report 
(ADF&G 2012) also concludes that fish tissue metals concentrations 
downstream of the mill (Site 54) were similar in 2011 to those 
observed in previous years. Further, it states that, overall, samples 
collected in 2011 suggest a healthy aquatic community at Site 54. 
Site 54 is located downstream of the mine and Site 23 and is 
monitored to detect potential effects from the rock storage areas and 
treatment ponds, as well as from the mine, mill, and shop facilities 
upstream. 

Based on these conclusions from the ADF&G, it is not clear to us that 
there is a change in the baseline trends or that mitigation measures 
are warranted. 

Comment ID: DM.3.025 
Corrective action is already required under the FWMP, GPO 
Appendix 1, which states that if a water quality standard exceedance 
is indicated, HGCMC will notify the Forest Service and ADEC within 
14 days and conduct confirmation sampling. If the results are 
confirmed, HGCMC would prepare and submit a mitigation plan to the 
Forest Service and ADEC for review and approval. 
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Comment ID: DM.3.026
ADF&G does not consider the fish passage to be “temporary 
mitigation” and has stated that the passage must be maintained. 
Monitoring and maintenance of the fish passage project will be 
included in the revised reclamation bond and required through the 
Record of Decision. 

Comment ID: DM.3.027 
The USACE is responsible for determining the mitigation ratio and will 
do so in their own Record of Decision. Since the USACE will use 
information in the Final EIS to evaluate the mitigation proposed by 
HGCMC and establish the final ratios, that information is not available 
for the Final EIS. 

Comment ID: DM.3.028 
Comment noted. To assume a long-term failure represents a worst-
case scenario; NEPA does not require analyses of worst-case 
scenarios. During operations, diversions would be designed to keep 
contact water flows out of Hawk Inlet and the Tributary and Fowler 
Creek drainages. The design of the engineered cover as proposed 
would allow surface flows to follow natural drainage patterns once the 
cover is stabilized. Surface flow across the reclaimed TDF would be 
unlikely to exhibit acid drainage or mobilized metals. Water directed to 
the treatment systems following closure would be from subsurface 
collection areas. 

The commenter has not provided adequate clarity on how the Forest 
Service might evaluate the potential to “concentrate the placement of 
additional tailings to minimize impacts” for us to formulate a specific 
response. 

Comment ID: DM.3.029 
Stormwater detention structures or ponds will be required in order to 
maintain the hydrogeomorphic integrity of the stream (see Table 2.6-
2). Geomorphic and/or habitat monitoring would be for the purpose of 
detecting unanticipated changes, despite the use of detention 
structures or ponds. The last sentences in subsections 3.5.3.2–
3.5.3.5 refer to the issue (DEIS and FEIS). 

Comment ID: DM.3.030 
See the responses to detailed comments DM.3.031 through 
DM.3.036. 
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Comment ID: DM.3.031
The text was modified to show when and where samples were taken. 
Ten samples were taken in the early 2000s. Two were taken in the 
early 1990s and two were taken in 2004 in the mill. The field samples 
were collected along a west-to-east transect and in one additional 
location in the southwest corner of the tailings facility. 

Comment ID: DM.3.032 
Please see the response to Comment DM.3.031. 

Comment ID: DM.3.033 
Please see the responses to comments DM.3.010, DM.3.013, and 
DM.3.016. 

Comment ID: DM.3.034 
Please see the responses to comments DM.3.010 and DM.3.016. 

Comment ID: DM.3.035 
Please see the responses to comments DM.3.010 and DM.3.016. 

Comment ID: DM.3.036 
Please see the responses to comments DM.3.010, DM.3.013, and 
DM.3.016. 

Comment ID: DM.3.037 
Edit made per comment. Page 2-6 has been changed to read “the 
proposed action includes the expansion of the TDF by an additional 
14.2 million cubic yards, based on the calculated disposal rate of 
annual tailings, waste rock, and other permitted materials.” 

Comment ID: DM.3.038 
Edit made per comment. Title 83 has been removed; 83 has been 
added to the list of chapters under Title 18 in the above line. 

Comment ID: DM.3.039 
Edit made per comment. “Resources” has been changed to 
“resource.” 
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Comment ID: DM.3.040
An average of 360,000 cubic yards of tailings are produced each 
year, with approximately one-half, or 180,000 cubic yards of tailings, 
being backfilled whereas the remaining 180,000 cubic yards are 
disposed of in the TDF. Additional material from Site 23 and Site E 
and miscellaneous materials are permitted to be disposed of in the 
TDF. Based on the Annual Tailings and Production Rock reports from 
HGCMC to the ADNR over the past 5 years (2007–2011), an average 
of 260,143 cubic yards of tailings, waste rock, and other permitted 
materials have been annually disposed of in the TDF. This average 
disposal rate allows for approximately 4.28 years of disposal. 

Based on HGCMC’s proposed action’s capacity calculations, 
approximately 14.2 million cubic yards of additional capacity are 
needed. The first stage of Alternative B years 1–10 is designed to 
accommodate 3,183,874 cubic yards of tailings, waste rock, and other 
materials disposal: 3,183,874 cubic yards/10 years = 318,387 cubic 
yards of tailings, waste rock, and other materials annually. 

This is based on HGCMC’s projected disposal needs (318,387 cubic 
yards per year × 3 years = 955,161 cubic tons for three years). Edits 
have been made to text to clarify numbers. Calculations are based on 
projected disposal rates provided by HGCMC. 

Comment ID: DM.3.041 
An average of 360,000 cubic yards of tailings are produced each 
year, with approximately one-half, or 180,000 cubic yards of tailings, 
being backfilled while the remaining 180,000 cubic yards are 
disposed of in the TDF. Additional material from Site 23 and Site E 
and miscellaneous materials are permitted to be disposed of in the 
TDF. Based on the Annual Tailings and Production Rock reports from 
HGCMC to the ADNR over the past 5 years (2007–2011), an average 
of 260,143 cubic yards of tailings, waste rock, and other permitted 
materials have been annually disposed of in the TDF. This average 
disposal rate allows for approximately 4.28 years of disposal. 

Based on HGCMC’s proposed action’s capacity calculations, 
approximately 14.2 million cubic yards of additional capacity are 
needed. The first stage of Alternative B years 1–10 is designed to 
accommodate 3,183,874 cubic yards of tailings, waste rock, and 
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other materials disposal: 3,183,874 cubic yards/10 years = 318,387 
cubic yards of tailings, waste rock, and other materials annually. This 
is based on HGCMC’s projected disposal needs (318,387 cubic yards 
per year × 10 years = 3.2 million cubic yards for ten years). Edits 
have been made to text to clarify numbers. Calculations are based on 
projected disposal rates provided by HGCMC. 

Comment ID: DM.3.042 
Edit made per comment (footnote 2 deleted). 

Comment ID: DM.3.043 
Edit made per comment. Text has been changed from “then it would 
be discharged to Hawk Inlet” to “then discharged to Hawk Inlet.” 

Comment ID: DM.3.044 
Edit made per comment. Wind was deleted from line 11 so the 
discussion now applies to all erosion types. 

Comment ID: DM.3.045 
Edit made per comment. See edit to Comment DM.3.045; language 
edited for clarity. 

Comment ID: DM.3.046 
The second reference to submarine tailings deposition has been 
deleted from Section 2.5.2 in the Final EIS. 

Comment ID: DM.3.047 
ADEC has not established specific requirements for factors of safety; 
therefore, the factor of safety cited from the Nevada Division of Water 
Resources regulations was presented strictly as an example of how 
factors of safety are implemented. Factors of safety are calculated 
based on the specific aspects of a particular facility, including slope, 
compaction levels, materials characteristics (e.g., size and 
cohesiveness), and degree of saturation. The calculations therefore 
are developed independent of location—a safety factor of 1.3 means 
the same thing in Nevada or Alaska, although site-specific conditions 
and design aspects may be different. 

Comment ID: DM.3.048 
Table data have been replaced with correct values; other edits have 
been made. 
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Comment ID: DM.3.049
Edit made per comment (changing the value from 14 to 12). 

Comment ID: DM.3.050 
Waterloo (2011) is referenced in the EIS as Lindsey and Blowes 
(2011). 

Comment ID: DM.3.051 
The figure was taken directly from Lindsay and Blowes (2011) as a 
report of the work done. It has not been changed. However, text has 
been added to the document to indicate that the ages of the tailings 
samples pre-dates 2008 (see text in Section 3.4.2) and provides 
estimated ranges for those dates of tailings production. 

Comment ID: DM.3.052 
Edit made per comment. 

Comment ID: DM.3.053 
Edit made per comment. 

Comment ID: DM.3.054 
The grain size of tails remains essentially constant, although the grain 
size of material in the TDF does vary due to the presence of any co-
disposed waste rock. Co-disposed waste rock is placed at depth in 
the tailings and does not occur near the margins. Thus, the infiltration 
characteristics of the tailings facility are dictated by the properties of 
the tailings themselves and are not affected by any co-disposed 
material. 

Comment ID: DM.3.055 
The text in Section 3.4.2 has been modified to indicate that the 
literature rate laws were applied to the Greens Creek tailings site-
specific data to produce a comparison rate. 

Comment ID: DM.3.056 
The indicated text is not trying to make a distinction between those 
areas and the current and future TDF. It is making the point that ARD 
has been observed in limited and restricted seeps in the TDF and the 
timing of its appearance is consistent with estimates for the delay 
before onset. The text has not been modified. 
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Comment ID: DM.3.057
The level of error was estimated by consideration of the typical 
uncertainty of analysis of metals in water (±15%) and then 
conceptually increased from that minimum to reflect increasing 
uncertainty associated with other error for parameters included in the 
model calculations and the extension of all to future time periods. For 
example, in Figure 3.4-2, the error associated with estimated zinc 
concentration of 0.45 mg/L, considering ±15%, produces a range 0.45 
± 0.07 (0.38 to 0.52), which spans all the model prediction lines in the 
graph. Thus, owing to analytical uncertainty alone, no distinction 
between the various model results is appropriate. 

Comment ID: DM.3.058 
The text has been amended to indicate that current and 2003 model 
calculations are within one order of magnitude of each other. 

Comment ID: DM.3.059 
Additional groundwater monitoring requirements and wells would be 
incorporated, as needed, with appropriate modifications to the FWMP 
(required through the GPO) and ADEC’s Waste Management Permit. 

Comment ID: DM.3.060 
The EIS has been revised to reflect that the seeps are in the TDF and 
are controlled and treated. 

Comment ID: DM.3.061 
It would be highly speculative to list parameters, especially metals, 
that could potentially cause excursions above water quality standards. 
Observed effluent chemistry and in situ monitoring is discussed in 
Section 3.5, Water Resources. 

As indicated on the figure, the graphs presented were taken from 
Lindsey and Blowes (2011) and presented in the EIS. If the 
recalculated data in graph (b) were combined with the original data in 
graph (a), the figure would be excessively crowded and cluttered, 
because the differences are small. We believe this is the reason 
Lindsey and Blowes (2011) chose to make the illustration as they did. 
Data from 1990 and 1999 were amended to the figure. 

Comment ID: DM.3.062 
Edit made per comment. 
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Comment ID: DM.3.063
Edit made per comment. 

Comment ID: DM.3.064 
Tidal flushing information provided in Section 3.5.2.3 provides a 
context for the behavior of water in Hawk Inlet in relation to effluent 
discharged by the mine, as currently authorized by the USEPA. To 
our knowledge, the relationship between tidal flushing rates, sediment 
deposition rates, and metals concentrations in Hawk Inlet has not 
been investigated. 

Comment ID: DM.3.065 
Edit made per comment. 

Comment ID: DM.3.066 
The numbers in the tables in the wetlands section (now Section 3.8) 
have been revised and the total values equal the sum of the individual 
components. 

Comment ID: DM.3.067 
Data in Table 3.4-1 have been edited. Text has been added to clarify 
number of tailings sample locations. 

Comment ID: DM.3.068 
At this time, we have no reason to believe Site 23 stability is likely to 
affect water quality in Greens Creek. HGCMC continues to monitor 
and assess stability at Site 23. Ongoing stability monitoring consists 
of inclinometers and several survey hubs monitored full time by GPS. 
The operator recently reported that there has been about 12 mm of 
lateral movement at a surface about 80 feet deep since 2006, with 
about 2 mm of movement from November 2010 to December 2011. 
This depth roughly corresponds to the base of what is believed to be 
the slide/colluvium unit and the top of the dense till in the foundation. 
At this point we believe that ongoing monitoring is the best approach 
to addressing Site 23 and that impacts to water quality from the site 
are not reasonably foreseeable. 

Additional details are provided in Hecla Greens Creek Mining 
Company, Tailings and Production Rock Site, 2011 Annual Report. 
This report is available online at 
http://dnr.alaska.gov/mlw/mining/largemine/greenscreek/pdf/gc2011ta
ilings.pdf. 
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Comment Response 
Comment ID: DR.0.001
Comment noted. The Record of Decision presents the Forest 
Service’s final selection and the rationale behind that choice. 
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A-72  Greens Creek Mine Tailings Disposal Facility Expansion Final EIS 

Comment Response 
Comment ID: DS.0.001
Comment noted. 
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Greens Creek Mine Tailings Disposal Facility Expansion Final EIS A-73 

Comment Response 
Comment ID: DW.0.001
Comment noted. 
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A-74  Greens Creek Mine Tailings Disposal Facility Expansion Final EIS 

Comment Response 
Comment ID: DW.1.001
Comment noted. The Record of Decision presents the Forest 
Service’s final selection and the rationale behind that choice. 

Comment ID: DW.1.002 
Comment noted. 

Comment ID: DW.1.003 
Comment noted. 
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Greens Creek Mine Tailings Disposal Facility Expansion Final EIS A-75 

Comment Response 
Comment ID: DW.1.004
Comment noted. 
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A-76  Greens Creek Mine Tailings Disposal Facility Expansion Final EIS 

Comment Response 
Comment ID: EB.0.001
Comment noted. 

Comment ID: EB.0.002 
Comment noted. The Record of Decision presents the Forest 
Service’s final selection and the rationale behind that choice. 

Comment ID: EB.0.003 
Comment noted. 

Comment ID: EB.0.004 
Comment noted. 

Comment ID: EB.0.005 
Comment noted. Additional acres would be disturbed under 
alternatives C and D, as well as an additional 14 acres of wetland for 
the A road upgrade. 

Comment ID: EB.0.006 
Comment noted. Additional acres would be disturbed under 
alternatives C and D, as well as an additional 14 acres of wetland for 
the A road upgrade. 

Comment ID: EB.0.007 
Correction: Alternatives C and D would add an additional 5.6 miles 
round-trip for haul trucks to travel from the portal to the new northern 
TDF. Fuel usage would vary by alternative. 

Greenhouse gas calculations were added for each action alternative 
in Section 3.2.3. Mobile source greenhouse gas emissions at the 
Greens Creek Mine for Alternative B would add 707 tons of carbon 
dioxide emissions per year, or 0.16% of Juneau’s total greenhouse 
gas emissions; Alternative C would add 946 tons of carbon dioxide 
emissions per year, or 0.21% of Juneau’s total greenhouse gas 
emissions; and Alternative D would add 910 tons of carbon dioxide 
emissions per year, or 0.21% of Juneau’s total greenhouse gas 
emissions. Alternatives C and D would produce 0.05% more 
greenhouse gas emissions than alternatives A and B yearly. In 
comparison, Juneau’s yearly highway transportation greenhouse gas 
emissions equal 29% of the borough’s total greenhouse gas 
emissions. 

Comment ID: EB.0.008 
Comment noted. 
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Greens Creek Mine Tailings Disposal Facility Expansion Final EIS A-77 

Comment Response 
Comment ID: EB.1.001
Comment noted. The Forest Service’s decision and the rationale 
behind it are presented in the Record of Decision. 

Comment ID: EB.1.002 
Comment noted. 
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A-78  Greens Creek Mine Tailings Disposal Facility Expansion Final EIS 

Comment Response 
Comment ID: EM.0.001
Comment noted. 
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Greens Creek Mine Tailings Disposal Facility Expansion Final EIS A-79 

Comment Response 
Comment ID: EP.0.001
Comment noted. 
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A-80  Greens Creek Mine Tailings Disposal Facility Expansion Final EIS 

Comment Response 
Comment ID: ET.0.001
Comment noted. 

Comment ID: ET.0.002 
Respectfully, it appears that the commenter does not have recent 
exposure to the permitting process for mining activities in the western 
United States. The Forest Service determined early in the process 
that the proposed action had the potential to cause significant impacts 
to the environment and therefore determined it was appropriate to 
develop an EIS. To have done otherwise would have invited a longer 
process involving lawsuits and appeals. 
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Greens Creek Mine Tailings Disposal Facility Expansion Final EIS A-81 

Comment Response 
Comment ID: FB.0.001
Comment noted. 

Comment ID: FB.0.002 
Comment noted. 

Comment ID: FB.0.003 
Comment noted. 

Comment ID: FB.0.004 
Comment noted. 
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A-82  Greens Creek Mine Tailings Disposal Facility Expansion Final EIS 

Comment Response 
Comment ID: FB.0.005
Comment noted. Alternatives A and B would impact three 
watersheds: Cannery Creek, Tributary Creek, and the South Hawk 
Inlet. Alternatives C and D would impact five watersheds: Cannery 
Creek, Tributary Creek, South Hawk Inlet, Fowler Creek, and North 
Hawk Inlet (see Section 3.5, figures 3.5-5 and 3.5-6). 

Mobile source greenhouse gas emissions at the Greens Creek Mine 
for Alternative B would add 707 tons of carbon dioxide emissions per 
year, or 0.16% of Juneau’s total greenhouse gas emissions; 
Alternative C would add 946 tons of carbon dioxide emissions per 
year, or 0.21% of Juneau’s total greenhouse gas emissions; and 
Alternative D would add 910 tons of carbon dioxide emissions per 
year, or 0.21% of Juneau’s total greenhouse gas emissions. 
Alternatives C and D would produce 0.05% more greenhouse gas 
emissions than alternatives A and B yearly. In comparison, Juneau’s 
yearly highway transportation greenhouse gas emissions equal 29% 
of the borough’s total greenhouse gas emissions. 

Comment ID: FB.0.006 
Thank you for your comment. Please see the Record of Decision for 
the Forest Service’s selected alternative and the rationale for that 
selection. 
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Greens Creek Mine Tailings Disposal Facility Expansion Final EIS A-83 

Comment Response 
Comment ID: FM.0.001
Comment noted. Alternatives A and B would impact three 
watersheds: Cannery Creek, Tributary Creek, and the South Hawk 
Inlet. Alternatives C and D would impact five watersheds: Cannery 
Creek, Tributary Creek, South Hawk Inlet, Fowler Creek, and North 
Hawk Inlet (see Section 3.5, figures 3.5-5 and 3.5-6). 

Upgrades to the A road would impact an additional 30 acres of 
wetlands under alternatives C and D. 

Comment ID: FM.0.002 
Correction: Alternatives C and D would add an additional 5.6 miles 
round-trip for haul trucks to travel from the portal to the new northern 
TDF. Fuel usage would vary by alternative. 

Mobile source greenhouse gas emissions at the Greens Creek Mine 
for Alternative B would add 707 tons of carbon dioxide emissions per 
year, or 0.16% of Juneau’s total greenhouse gas emissions; 
Alternative C would add 946 tons of carbon dioxide emissions per 
year, or 0.21% of Juneau’s total greenhouse gas emissions; and 
Alternative D would add 910 tons of carbon dioxide emissions per 
year, or 0.21% of Juneau’s total greenhouse gas emissions. 
Alternatives C and D would produce 0.05% more greenhouse gas 
emissions than alternatives A and B yearly. In comparison, Juneau’s 
yearly highway transportation greenhouse gas emissions equal 29% 
of the borough’s total greenhouse gas emissions. 
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A-84  Greens Creek Mine Tailings Disposal Facility Expansion Final EIS 

Comment Response 
Comment ID: HG.0.001
Comment noted. The Forest Service’s decision and the rationale for 
selecting it are presented in the Record of Decision. 
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Greens Creek Mine Tailings Disposal Facility Expansion Final EIS A-85 

Comment Response 
Comment ID: HG.1.001
Comment noted. The Forest Service’s decision on the selected 
alternative and the rationale for selecting it are presented in the 
Record of Decision. 

Comment ID: HG.1.002 
Comment noted. 
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A-86  Greens Creek Mine Tailings Disposal Facility Expansion Final EIS 

Comment Response 
Comment ID: IA.0.001
The Forest Service respectfully disagrees with the commenter’s 
opinion on the adequacy of the DEIS. Please see the responses to 
specific comments below. 

Comment ID: IA.0.002 
Comment noted. 

Comment ID: IA.0.003 
The commenter provides no rationale for the assertion that there is 
insufficient information on effects of the mine on marine and 
freshwater resources or that Monument values are being sacrificed to 
compensate for poor planning. The EIS presents a detailed evaluation 
of marine and freshwater resources (Section 3.5) and aquatic 
resources (Section 3.7). The commenter does not state why the 
evaluation is insufficient; therefore, we cannot respond more 
specifically to this comment. 

Comment ID: IA.0.004 
The EIS has been modified throughout to reflect the current status of 
the APDES permit (AK0043206). Sections 1.2, 1.8.3.3, 2.4.4, and 
3.5.2.1, among others that refer to the discharge permit, have been 
modified to reflect that the 2005 NPDES permit conditions have been 
administratively extended until the APDES permit is reissued. 
Reissuance of the wastewater discharge permit is a process 
independent from the proposed action under consideration. As noted 
in comments and in the EIS in Section 1.8.3.1, the Forest Service is 
responsible for ensuring that the CWA requirements are met on 
National Forest System lands. Regulations in 36 CFR 228.8(h) state 
that “certification of other approval issued by state agencies or other 
federal agencies of compliance with laws and regulations relating to 
mining operations will be accepted as compliance … with these 
regulations.” 

For this reason, the Forest Service defers to the USEPA’s and 
ADEC’s expertise in managing the reissuance of the authorized 
wastewater discharge permit and assumes for the purposes of this 
analysis that the permitted discharge complies with the CWA. 

The Forest Service recognizes that the discharge is being conducted 
as a legally permitted activity and with the awareness that the 
discharge into Hawk Inlet is protective of the receiving water body and 
its designated beneficial uses, including the propagation of fish, 
shellfish, and other aquatic life and wildlife. 
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Greens Creek Mine Tailings Disposal Facility Expansion Final EIS A-87 

Comment Response 
Comment ID: IA.0.005
The proposed action and alternatives were developed in response to 
HGCMC’s request for expansion of the TDF to accommodate 30 to 50 
years of additional tailings. See the response to Comment BL.0.011. 
Mining beyond the current proposal of 30 to 50 years is possible; 
therefore, the effects of tailings disposal throughout the duration of 
the lease period is addressed in the cumulative effects discussion 
(Section 3.2.2). 

Comment ID: IA.0.006 
Comment noted. Alternative C was developed to address this issue 
and to minimize any additional encroachment on the Monument. 

Comment ID: IA.0.007 
Sections 3.5.2.3 and 3.7.1.2 in the EIS describe the Hawk Inlet 
Monitoring Program, which requires regular monitoring of water 
quality, sediments, mussels, and worms at various locations in the 
inlet. The results of this monitoring is reviewed by both the Forest 
Service and ADEC annually. 

The Forest Service does not have the authority to determine what 
information is necessary to change a water body’s level of attainment 
or whether the information is sufficient. Categorizing water bodies for 
attainment is under the authority of ADEC and is not within the scope 
of the EIS. 

Comment ID: IA.0.008 
See the response to Comment IA.0.004. The Forest Service cannot 
compel the USEPA or ADEC to require particular treatment 
technologies, dilution methods, or monitoring requirements 
associated with the permit. Since the discharge is and will continue to 
be permitted by agencies with authority for CWA compliance, the 
Forest Service considers the discharge to be protective of water 
quality for the purposes of this analysis (36 FCR 228.8(h)). As such, 
the EIS does not consider alternative discharge or treatment 
scenarios. 

Comment ID: IA.0.009 
Comment noted. To our knowledge, data on the density of the 
species inside and outside the mixing zone are not available. Section 
3.7.2.2 discloses the information and data that are available for 
commercial fish and shellfish harvests in Hawk Inlet. Also see the 
response to Comment IA.0.007. 
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A-88  Greens Creek Mine Tailings Disposal Facility Expansion Final EIS 

Comment Response 
Comment ID: IA.0.010
Comment noted. Class I streams support anadromous species while 
Class II streams support resident fish species. Alternatives C and D 
were developed, in part, to reduce impacts to aquatic habitat; 
however, due to the ubiquitous nature of streams in the area, it was 
not possible to find a feasible alternative site that completely avoided 
aquatic habitat. 

The commenter’s point with regard to “an economic advantage” is 
unclear; the CWA requires that an alternative be “practicable,” with 
practicability including an economic element. Mitigation requirements 
under the CWA are defined in 40 CFR 230 and 33 CFR 325 and 332. 

Comment ID: IA.0.011 
See the response to Comment IA.0.007. Section 3.5 presents a 
detailed description of water quality in the study area. Monitoring of 
water quality at the site, including in Greens Creek, is required 
through various permits and programs, including the Solid Waste 
Permit and the APDES permit, and as a part of the GPO. Both ADEC 
and the Forest Service oversee these sampling programs. 

Comment ID: IA.0.012 
As stated in Section 3.7.3.1 of the EIS, the fish passage project was 
constructed as mitigation for a tailings dam that was never built. 
Therefore, the Forest Service, in consultation with ADG&G, has 
determined that the project can still be considered mitigation for the 
lost habitat under the proposed action and alternatives. The 
requirement for maintenance of the fish passage structure will be 
included as part of the authorization for the amended GPO. 

Comment ID: IA.0.013 
Comment noted. Monument values are discussed in Section 3.19 and 
in the Record of Decision. 

Comment ID: IA.0.014 
Comment noted. Alternatives C and D were developed, in part, to 
provide alternatives that would reduce effects to fish habitat. 
Repairing the existing but non-functioning fish passage facility in 
Greens Creek has been considered as mitigation for the loss of this 
habitat under all action alternatives. Irreparable harm is discussed in 
Section 3.19 (Monument Values) and in the Record of Decision. 
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Greens Creek Mine Tailings Disposal Facility Expansion Final EIS A-89 

Comment Response 
  Comment ID: IA.0.015

As previously indicated, both ADEC and the Forest Service are 
actively involved with setting monitoring programs throughout the site. 
We disagree with the commenter’s assertion that ADEC is unable or 
unwilling to fulfill its responsibilities. See the response to Comment 
IA.0.007 with regard to the Category 3 listing. 
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A-90  Greens Creek Mine Tailings Disposal Facility Expansion Final EIS 

Comment Response 
Comment ID: IG.0.001
Comment noted. 

Comment ID: IG.0.002 
Comment noted. 

Alternatives C and D would add an additional 5.6 miles round-trip for 
haul trucks to travel from the portal to the new northern TDF. 

Mobile source greenhouse gas emissions at the Greens Creek Mine 
for Alternative B would add 707 tons of carbon dioxide emissions per 
year, or 0.16% of Juneau’s total greenhouse gas emissions; 
Alternative C would add 946 tons of carbon dioxide emissions per 
year, or 0.21% of Juneau’s total greenhouse gas emissions; and 
Alternative D would add 910 tons of carbon dioxide emissions per 
year, or 0.21% of Juneau’s total greenhouse gas emissions. 
Alternatives C and D would produce 0.05% more greenhouse gas 
emissions than alternatives A and B yearly. In comparison, Juneau’s 
yearly highway transportation greenhouse gas emissions equal 29% 
of the borough’s total greenhouse gas emissions. 

Comment ID: IG.0.003 
Comment noted. 

Comment ID: IG.0.004 
Comment noted.  
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Greens Creek Mine Tailings Disposal Facility Expansion Final EIS A-91 

Comment Response 
Comment ID: IG.0.005
Comment noted. 
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A-92  Greens Creek Mine Tailings Disposal Facility Expansion Final EIS 

Comment Response 
Comment ID: JB.0.001
Comment noted. 

Comment ID: JB.0.002 
Comment noted. Please note, however, that the headwaters of 
Fowler Creek that would be affected by alternatives C and D are 
outside the Monument. Water quality is discussed in Section 3.5, 
wetlands in Section 3.8, and irreparable harm in Section 3.19 
(Monument Values) and the Record of Decision. 

Comment ID: JB.0.003 
Comment noted. 
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Greens Creek Mine Tailings Disposal Facility Expansion Final EIS A-93 

Comment Response 
Comment ID: JB.0.004
Comment noted. 
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A-94  Greens Creek Mine Tailings Disposal Facility Expansion Final EIS 

Comment Response 
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Greens Creek Mine Tailings Disposal Facility Expansion Final EIS A-95 

Comment Response 
Comment ID: JB.1.001
Comment noted. The 404(b)(1) guidelines require the USACE to 
identify and select the Least Environmentally Damaging Practicable 
Alternative. The Forest Service’s selected alternative and the 
rationale behind that selection are presented in the Record of 
Decision. 
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A-96  Greens Creek Mine Tailings Disposal Facility Expansion Final EIS 

Comment Response 
Comment ID: JB.1.002
Comment noted. Wetlands mitigation requirements and guidelines are 
established by the USACE. The focus of mitigation has shifted from a 
preference for on-site, in-kind mitigation to the in-lieu fee approach 
discussed in the EIS. Forested lands will be reestablished following 
closure; however, there will be some long-term reduction in the 
number of acres of wetlands at the site. 

Comment ID: JB.1.003 
Comment noted. The Forest Service will work with ADF&G and the 
USACE in determining final mitigation plans. The USACE ultimately 
has the authority to establish compensatory mitigation requirements 
through the Section 404 permit. 

Comment ID: JB.1.004 
Comment noted. 

Comment ID: JB.1.005 
The ADF&G, a cooperating agency in this analysis, has determined 
that the fish passage was successful when it functioned. Quarterly 
monitoring of the fish passage will be required and financial 
assurances will ensure continued operation of the fish passage. See 
Table 2.6-2. 

Comment ID: JB.1.006 
Monitoring requirements are established in the APDESpermit, 
ADEC’s Waste Management Permit, and the Record of Decision for 
the amended GPO, all of which include monitoring requirements that 
extend beyond five years. The freshwater monitoring program is 
established under the GPO, which is approved by the Forest Service. 
The ADEC is responsible for establishing monitoring requirements 
associated with the wastewater discharge permit. All permitting 
requirements are subject to regular review and allow for adaptive 
management if adverse trends are detected. 
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Greens Creek Mine Tailings Disposal Facility Expansion Final EIS A-97 

Comment Response 
 



Appendix A, Part 1: Forest Service Responses to Comments 

A-98  Greens Creek Mine Tailings Disposal Facility Expansion Final EIS 

Comment Response 
Comment ID: JC.0.001
Comment noted. 

Comment ID: JC.0.002 
Comment noted. 

Comment ID: JC.0.003 
Comment noted. 
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Greens Creek Mine Tailings Disposal Facility Expansion Final EIS A-99 

Comment Response 
Comment ID: JC.0.004
Comment noted. 
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A-100  Greens Creek Mine Tailings Disposal Facility Expansion Final EIS 

Comment Response 
Comment ID: JG.0.001
Comment noted. Please note that alternatives A and B would impact 
three watersheds: Cannery Creek, Tributary Creek and the South 
Hawk Inlet. Alternatives C and D would impact five watersheds: 
Cannery Creek, Tributary Creek, South Hawk Inlet, Fowler Creek, 
and North Hawk Inlet (see Section 3.5, figures 3.5-5 and 3.5-6). 

Comment ID: JG.0.002 
Comment noted. 
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Greens Creek Mine Tailings Disposal Facility Expansion Final EIS A-101 

Comment Response 
Comment ID: JM.0.001
Comment noted. 
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A-102  Greens Creek Mine Tailings Disposal Facility Expansion Final EIS 

Comment Response 
Comment ID: JM.1.001
Comment noted. 
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Greens Creek Mine Tailings Disposal Facility Expansion Final EIS A-103 

Comment Response 
Comment ID: JP.0.001
Comment noted. 

Comment ID: JP.0.002 
The control, treatment, and discharge of effluent to Hawk Inlet and 
the management of stormwater is currently regulated through the 
APDES permit. Leaching untreated effluent from the TDF would be 
in violation of the existing permit. 

The Forest Service has no authority over the permit reissuance 
process and cannot compel the USEPA or ADEC to require 
particular treatment technologies, dilution methods, or monitoring 
requirements associated with the permit. Since the discharge is and 
will continue to be permitted by agencies with authority for CWA 
compliance, the Forest Service considers the discharge to be 
protective of water quality for the purposes of this analysis (36 CFR 
228.8(h)). As such, the EIS does not consider alternative discharge 
scenarios. 

Financial assurance will be required to control and treat water in 
perpetuity. A description of financial assurance procedures is found 
in Section 1.8.3.1 and in Appendix B. 
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A-104  Greens Creek Mine Tailings Disposal Facility Expansion Final EIS 

Comment Response 
Comment ID: JP.0.003
Comment noted. Please be aware that while water control, 
treatment, and management would be required under all 
alternatives, the streams in the vicinity of the TDF under alternatives 
C and D drain to Young Bay. 
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Greens Creek Mine Tailings Disposal Facility Expansion Final EIS A-105 

Comment Response 
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A-106  Greens Creek Mine Tailings Disposal Facility Expansion Final EIS 

Comment Response 
Comment ID: JR.0.001
Comment noted. 
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Greens Creek Mine Tailings Disposal Facility Expansion Final EIS A-107 

Comment Response 
Comment ID: JS.0.001
Comment noted. 

Comment ID: JS.0.002 
Comment noted. 
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A-108  Greens Creek Mine Tailings Disposal Facility Expansion Final EIS 

Comment Response 
Comment ID: JS.1.001
Comment noted. Calculations of mobile source greenhouse gas 
emissions at the Greens Creek Mine showed that Alternative B 
would result in 707 tons of carbon dioxide emissions per year, or 
0.16% of Juneau’s total greenhouse gas emissions; Alternative C 
would add 946 tons of carbon dioxide emissions per year, or 0.21% 
of Juneau’s total greenhouse gas emissions; and Alternative D 
would add 910 tons of carbon dioxide emissions per year, or 0.21% 
of Juneau’s total greenhouse gas emissions. Alternatives C and D 
would produce 0.05% more greenhouse gas emissions than 
alternatives A and B annually. In comparison, Juneau’s yearly 
highway transportation greenhouse gas emissions equal 29% of the 
borough’s total greenhouse gas emissions. 

Alternatives A and B would impact three watersheds: Cannery 
Creek, Tributary Creek, and the South Hawk Inlet. Alternatives C 
and D would impact five watersheds: Cannery Creek, Tributary 
Creek, South Hawk Inlet, Fowler Creek, and North Hawk Inlet (see 
Section 3.5, figures 3.5-5 and 3.5-6). 
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Greens Creek Mine Tailings Disposal Facility Expansion Final EIS A-109 

Comment Response 
Comment ID: JS.1.002
Comment noted. 
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A-110  Greens Creek Mine Tailings Disposal Facility Expansion Final EIS 

Comment Response 
Comment ID: JS.2.001
Comment noted. 
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Greens Creek Mine Tailings Disposal Facility Expansion Final EIS A-111 

Comment Response 
Comment ID: JS.3.001
Comment noted. 
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A-112  Greens Creek Mine Tailings Disposal Facility Expansion Final EIS 

Comment Response 
Comment ID: JS.4.001
Comment noted. 

Comment ID: JS.4.002 
Traditional uses of the region are discussed in sections 3.16 
(Subsistence) and 3.17 (Cultural Resources). 

Effects to marine and freshwater resources, including Hawk Inlet 
and salmon streams, are addressed in Section 3.7, Aquatic 
Resources. All lands currently used or proposed for use for mining, 
milling, or related processes are open to mineral entry or the 
claimant retains valid existing rights that were established before 
the withdrawal. No alternative would extend into the Wilderness 
portion of the Monument or into what was formerly the Young Bay 
Experimental Forest, both of which are currently withdrawn from 
lands available for mineral entry. Although termination of the mineral 
withdrawal for the former experimental forest would be consistent 
with management of the area under the Semi-Remote Recreation 
Land Use Designation (LUD), which includes direction providing that 
“Forest lands within this LUD are open to mineral exploration and 
development,” this has not occurred. For the withdrawal to be 
terminated, the Regional Forester would have to request that the 
U.S. Department of the Interior revoke the 1963 mineral withdrawal, 
and a decision whether to approve that request would be made by 
the Secretary of the Interior. The process would include an 
environmental analysis under NEPA. The Forest Service uses the 
Forest Plan to guide management actions throughout the Tongass 
National Forest and therefore does not maintain a separate 
Monument/Island Plan. Based on internal review and the public 
scoping process (Section 1.5), Monument values were identified as 
a significant issue (Section 1.7) and alternatives and mitigation 
measures (sections 2.2 and 2.6) were identified and included in the 
EIS to reduce effects to the Monument. Section 3.19 is dedicated 
for consideration of impacts to the Monument specifically. 

It is not possible to predict an absolute fixed date of closure. The 
current proposal is to authorize additional disposal capacity to 
accommodate another 30 to 50 years of operations, although under 
the terms of the Greens Creek Land Exchange Act, mining may not 
continue past 2095. This is acknowledged in Section 3.22, 
Cumulative Effects. 
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Greens Creek Mine Tailings Disposal Facility Expansion Final EIS A-113 

Comment Response 
Numerous practices are in place or will be implemented to reduce 
effects to the environment, including those found in the GPO, 
USACE CWA Section 404 permit, APDES permit, ADNR 
reclamation plan approval and water right authorizations, ADEC 
Waste Management Permit and Air Quality permit, ADF&G Fish 
Habitat Permit, and City and Borough of Juneau Large Mine Permit.

Many of these measures that relate to tailings placement and 
operations at the TDF are called out in Table 2.6-2. The EIS 
assesses the environmental effects of various aspects of tailings 
disposal across a wide range of resources, including the 
consideration of the Monument (discussed in Section 3.19, 
Monument Values). 

The Forest Service is working closely with cooperating agencies, 
including the USEPA, USACE, State of Alaska, and CBJ in addition 
to interested parties from the USFWS and NMFS. We have also 
conducted meetings with local tribal entities in Angoon and Juneau. 
The Forest Supervisor’s selected alternative and the rationale for 
his choice are presented in the Record of Decision. 
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A-114  Greens Creek Mine Tailings Disposal Facility Expansion Final EIS 

Comment Response 
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Comment Response 
Comment ID: JS.5.001
The EIS has been modified throughout to reflect the current status 
of the APDES permit (AK0043206). Sections 1.2, 1.8.3.3, 2.4.4, and 
3.5.2.1, among others that refer to the discharge permit, have been 
modified to reflect that the 2005 NPDES permit conditions have 
been administratively extended until the APDES permit is reissued. 
All related text has been modified. 

Comment ID: JS.5.002 
Edit made per comment. 

Comment ID: JS.5.003 
Edit made per comment. 

Comment ID: JS.5.004 
Edit made per comment. All numbers referring to the expansion of 
the existing TDF have been corrected to 14.2 million cubic yards, 
which is the total calculated disposal rate for all tailings, waste rock, 
and other permitted materials. 

Comment ID: JS.5.005 
The FEIS has been revised to indicate that HGCMC anticipates 
reaching capacity in 2016. 
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Comment Response 
Comment ID: JS.5.006
Edit made per comment. 

Comment ID: JS.5.007 
The requested information is presented in Section 3.13. 

Comment ID: JS.5.008 
The HGCMC Proposal (April 2011) describes active pumping from 
Pond 13. The summary and other chapters of the EIS have been 
modified to show that alternatives C and D and Mitigated Alternative 
B would require pumping of effluent from additional TDF collection 
areas to the water treatment plant and that this would be required 
as long as necessary to meet water quality standards. 

Comment ID: JS.5.009 
Edit made per comment. 

Comment ID: JS.5.010 
Acres of total new disturbance were determined using the currently 
approved disturbance footprint. The acreages for ponds and 
reclamation sites were developed based on preliminary levels of 
design that are adequate for this analysis and the comparison of 
alternatives. Pond and reclamation site sizes relate to the size of the 
disturbance as well as the facility configuration (e.g., height or 
depth) and the thickness of materials removed. Construction level 
design of the selected alternative may result in some modification of 
the facility footprints. 
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Comment Response 
Comment ID: JS.5.011
Ancillary disturbance removed from alternative footprints. 

Comment ID: JS.5.012 
Edit made per comment. 

Comment ID: JS.5.013 
Edit made per comment. The Final EIS has been modified to 
address Mitigated Alternative B as a stand-alone alternative. 

Comment ID: JS.5.014 
Edit made per comment. Total acres impacted in each watershed 
have been added to Table 2.7-1. 

Comment ID: JS.5.015 
Edit made per comment. Percentage and acres affected by new 
disturbance for the North Hawk Inlet watershed have been added to 
Table 2.7-1. 
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Comment Response 
Comment ID: JS.5.016
Text modified based on suggestion: “… including construction and 
maintenance of pipeline and pump stations” has been added to 
Table ES-2 and Table 2.7-1, Alternative C. This carries over to 
Alternative D, because it is described as similar to Alternative C. 

Comment ID: JS.5.017 
Edit made per comment. Table 2.7-1 and Table ES-2 have been 
changed to say “similar to Alternative B” or “similar to Alternative A.”

Comment ID: JS.5.018 
Comment noted. Total facility height has not been added to Table 
2.7-1. Geotechnical stability is based on slope stability, with a 
design ratio of 3:1; visual impacts of each alternative can be seen in 
figures 3.14-5 through 3.14-10. 

Comment ID: JS.5.019 
We have included language that says soil productivity would 
improve and vegetation would be reestablished across most of the 
site with time following closure under all alternatives. The time 
required for wildlife, and particularly deer habitat, to recover and the 
extent to which it would resemble pre-mining conditions is more 
difficult to predict. The text in the vegetation and soils sections has 
been revised. 

Comment ID: JS.5.020 
Tables ES-2 and 2.7-1 have been revised to state that 0 feet of 
Class I fish habitat would be permanently lost under alternatives C 
and D. 

Comment ID: JS.5.021 
Edit made per comment. FSH, FSM, and ROS have been added to 
the list of acronyms. 

Comment ID: JS.5.022 
Edit made per comment. Text now reads, “The Greens Creek Mine 
is an underground metals mine (primarily lead, zinc, silver, and 
gold) located near Hawk Inlet on northern Admiralty Island.” 
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Comment Response 
Comment ID: JS.5.023
Edit made per comment. 

Comment ID: JS.5.024 
Edit made per comment. 

Comment ID: JS.5.025 
Suggestion noted; however, this information is included in Section 
3.19, Monument Values, and is unnecessary in the background 
discussion. 

Comment ID: JS.5.026 
Edits made per comment. See updated figures 1.1-2 and 3.1-1. 

Comment ID: JS.5.027 
To limit confusion, the existing lease boundary will only be shown 
for Alternative A, Figure 2.3-1, which was permitted under the 
existing lease boundary. A reference to satellite image, 2009, has 
been added to the figure caption. The scale has been adjusted for 
accuracy. 

Comment ID: JS.5.028 
Comment noted. It is acknowledged that mining may continue 
through 2095 under the land exchange agreement. This has been 
added to Section 3.22, Cumulative Effects. 
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Comment Response 
Comment ID: JS.5.029
Text revised per comment. 

Comment ID: JS.5.030 
Text revised per comment. 

Comment ID: JS.5.031 
Text revised per comment. 

Comment ID: JS.5.032 
Comment noted. Text box removed. 

Comment ID: JS.5.033 
Text revised per comment. 
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Comment Response 
Comment ID: JS.5.034
Text revised per comment. 

Comment ID: JS.5.035 
Comment noted. The text in section 1.8.3.3 has been revised to 
reflect the current status of the APDES permit. 

Comment ID: JS.5.036 
Edit made per comment. The word “discrete” has been removed. 

Comment ID: JS.5.037 
The text has been revised to reflect the current status of the APDES 
permit. 

Comment ID: JS.5.038 
The Monument boundary line as depicted in Chapter 2 is correct 
and is based on Forest Service mapping data. 

Comment ID: JS.5.039 
Text has been added to sections 2.3, 3.5, and 3.7 to reflect a truck 
wash and requirement for a water withdrawal permit from Fowler 
Creek. 
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Comment Response 
Comment ID: JS.5.040
Statements indicating that effluent from the TDF would be allowed 
to drain to Hawk Inlet in the absence of management were removed 
from the DEIS based on other comments received by the Forest 
Service. 

The Forest Service has no authority over the permit reissuance 
process and cannot compel the USEPA or ADEC to require 
particular treatment technologies, dilution methods, monitoring 
requirements, or outfall locations. Identifying potential options 
discussing how effluent would be controlled, treated, and permitted 
in the future would be presumptive in the EIS. As such, the EIS 
does not consider alternative treatment methods, such as passive 
system or discharge scenarios. 

Statements have been added to Mitigated Alternative B and 
alternatives C and D to the effect that active pumping would remain 
a requirement after closure. 

Comment ID: JS.5.041 
Comment noted. The text has been modified to include potential 
impacts to the North Hawk Inlet watershed. 

Comment ID: JS.5.042 
The EIS indicates that the north TDF design would be similar to the 
proposed action. Groundwater beneath the liner would contact the 
underdrain pad and flow downgradient. 

Sections 2.3.3 (Alternative C) and 2.3.4 (Alternative D) indicate that 
the underdrain pad would be graded so that if the liner system were 
compromised, effluent would drain toward Hawk Inlet and avoid the 
Fowler Creek drainage. 

Potential impacts to the north TDF are discussed in Section 3.6.3.4. 
Potential impacts to both groundwater flow and quality are 
disclosed, as well as potential impacts to flow and quality in Fowler 
Creek. 

Comment ID: JS.5.043 
A discussion regarding the potential for impacts to water quality due 
to quarry development has been added in Section 3.6.3.4 
(Groundwater). 
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Comment Response 
Comment ID: JS.5.044
Comment noted. To limit confusion, the existing lease boundary will 
only be shown for Alternative A (Figure 2.3-1), which was permitted 
under the existing lease boundary. 

Comment ID: JS.5.045 
Text has been revised as suggested. 

Comment ID: JS.5.046 
Edit made per comment. The legend for Figure 2.3-1 has been 
changed to indicate that Pond 9 has been built. 

Comment ID: JS.5.047 
Text has been revised as suggested. 

Comment ID: JS.5.048 
The discussion referring to the expanded pond volumes is not 
intended to be a design-level description, but rather a conceptual 
discussion of potential management requirements. Specific pond 
volume and location requirements would need to be determined as 
a part of design. 
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Comment Response 
Comment ID: JS.5.049
Comment noted. The text (and analysis) has been revised to 
indicate that construction of a new facility would take 3–5 years. 

Comment ID: JS.5.050 
Please see the response to Comment JS.5.042. The text has been 
modified to be similar, as suggested. 

Comment ID: JS.5.051 
An updated stream layer has been added to figures 2.3-1 through 
2.3-4c, and Fowler Creek tributaries have been added to figures 
2.3-3a through 2.3-4c. 

Comment ID: JS.5.052 
Figures 2.3-3b and 2.3-4b have been updated; the cross-section 
inset has been enlarged for easier viewing. 
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Comment Response 
Comment ID: JS.5.053
While the amount of detail requested in the comment was not added 
to the EIS, the text has been modified to show that under 
alternatives C and D and Mitigated Alternative B, the pumping of 
effluent from additional TDF collection areas to the water treatment 
plant would be required as long as necessary. Additional language 
has also been added where appropriate to further emphasize the 
increased infrastructure needs. 

Comment ID: JS.5.054 
Edit not made. The existing lease boundary is displayed in Figure 
2.3-1, and adding lease boundaries in subsequent figures would 
add confusion. 

Comment ID: JS.5.055 
Text was revised based on comment. Inserted: 

Rock used for road construction must meet specification for 
materials including index and geochemical parameters. If 
geochemically stable rock materials are encountered, these may 
also be used for general site road maintenance outside of the TDF. 

Comment ID: JS.5.056 
The text in Section 2.3.4 has been clarified. 

Comment ID: JS.5.057 
Text has been revised to accurately reflect the mining methods 
employed at Greens Creek. 
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Comment Response 
Comment ID: JS.5.058
Text has been revised as suggested. 

Comment ID: JS.5.059 
The text was revised as suggested. 

Comment ID: JS.5.060 
The sentence was removed from the FEIS. 

Comment ID: JS.5.061 
The text was revised as suggested. 

Comment ID: JS.5.062 
The text was revised as suggested. We understand this reflects the 
current operating procedures at the site. 
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Comment Response 
Comment ID: JS.5.063
The text has been revised as suggested. 

Comment ID: JS.5.064 
Text revised as suggested. 

Comment ID: JS.5.065 
The EIS has been modified in sections 2.3.3 and 2.3.4 to show that 
alternatives C and D and Mitigated Alternative B would require the 
pumping of effluent from additional TDF collections areas to the 
water treatment plant, and that treatment would be required as long 
as necessary to meet water quality standards. Additional language 
has also been added to sections 3.5.3.3 and 3.5.3.4 where 
appropriate to further emphasize the increased infrastructure needs.

Comment ID: JS.5.066 
Edit made per comment. 
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Comment Response 
Comment ID: JS.5.067
The fragmented sentence was replaced with the following: Prior to 
implementing final reclamation, HGCMC will submit a detailed 
reclamation plan to the Forest Service and State of Alaska that 
would incorporate decades of monitoring results and the most up-to-
date site-specific information. 

Comment ID: JS.5.068 
Any design changes to the cover would need to be approved by the 
Forest Service and State of Alaska prior to implementation. The 
description of the lower capillary break was provided by HGCMC in 
the detailed description of the proposal Proposed State 2 Tailings 
Expansion, April 2011. 

Comment ID: JS.5.069 
Section 2.5 has been revised to consolidate the submarine tailings 
disposal discussion. 

Comment ID: JS.5.070 
Section 2.5.3 has been revised based on information provided by 
HGCMC. 

Comment ID: JS.5.071 
Comment noted. The language in question in Section 2.5.3 has 
been revised to focus on the existing operational constraints. We 
recognize that as technology improves and economics change, it 
may be appropriate to reevaluate this option in the future. 
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Comment Response 
Comment ID: JS.5.072
Statements indicating that the TDF effluent would be allowed to 
drain to Hawk Inlet have been removed from the EIS based on this 
and other comments. The NEPA analysis assumes that leachate 
from the TDF would need to be controlled and treated both during 
operations and after closure. As previously noted, these activities 
would be managed though a discharge permit. 

Comment ID: JS.5.073 
Please see the response to Comment JS.5.072. The text in Section 
3.5.3.4 has been revised to reflect pumping and infrastructure 
needs and potential impacts to Cannery Creek and the water 
supply. 

Comment ID: JS.5.074 
Comment noted. Section 3.5.3.3 has been modified to reflect 
potential impacts to Cannery Creek and the public water supply. 

Comment ID: JS.5.075 
The Forest Service understands that space is limited in this area. 
Additional language has been added to Section 3.5.3.3 discussing 
potential impacts to Cannery Creek as well as other appropriate 
infrastructure needs. 

Comment ID: JS.5.076 
Comment noted. These wetlands are discussed in Section 3.10. 

Comment ID: JS.5.077 
Edit made per comment. 



Appendix A, Part 1: Forest Service Responses to Comments 

Greens Creek Mine Tailings Disposal Facility Expansion Final EIS A-131 

Comment Response 
Comment ID: JS.5.078
Footnote added marking all new mitigation measures. A new 
column not needed to represent the new mitigation measures 
presented in Table 2.6-2. 

Comment ID: JS.5.079 
A column has been added describing the sites the mitigation 
measures apply to. 

Comment ID: JS.5.080 
The measure was revised to reflect wheel washing requirements for 
vehicles leaving the TDF. 

Comment ID: JS.5.081 
The text has been modified to emphasize flexibility in the manner 
and design of control and includes the objective of maintaining 
geomorphologic integrity of the natural channel. The purpose for the 
measure is to ensure that clean water discharged from detentions 
structures in the Tributary Creek drainage will not increase erosion 
within the stream channel as wetlands are lost. 

Comment ID: JS.5.082 
Text revised per comment. 

Comment ID: JS.5.083 
Text revised per comment. 

Comment ID: JS.5.084 
Text revised per comment. 

Comment ID: JS.5.085 
Text revised per comment.  
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Comment Response 
Comment ID: JS.5.086
Sitewide mitigation measures were included as they related to the 
TDF, transport of tailings, or ongoing mining and milling processes 
that would continue if an expansion is approved, although the list is 
not exhaustive. 

Comment ID: JS.5.087 
Text revised per comment. 

Comment ID: JS.5.088 
The text regarding toxicity testing has been removed. 

Comment ID: JS.5.089 
Table 2.6.3 indicates that this GPO requirement is “to be included.” 

Comment ID: JS.5.090 
Edit made per comment. The reference to air quality monitoring at 
the site for TSP, lead, zinc, and PM 2.5 was removed from Table 2.6-
3. 

Comment ID: JS.5.091 
The suggested changes have been made to Table 2.6.3. 

Comment ID: JS.5.092 
Title I Prevention of Significant Deterioration (PSD), Title I minor, 
and Title V revised permits will not be impacted by the predicted 
fugitive dust emissions under all action alternatives. PSD 
determination is based on 100 tpy for the 28 source categories 
(Greens Creek does not fall under any of the categories) or 250 tpy 
for other sources. Only stationary sources (not fugitive sources) 
need to be reviewed to determine if the facility is subject to PSD. 
Refer to the excerpts from the PSD regulations (40 CFR 51.166) 
below: 

40 CFR 51.166(b)(1)(b): Notwithstanding the stationary source size 
specified in paragraph (b)(1)(i)(a) of this section, any stationary 
source which emits, or has the potential to emit, 250 tons per year 
or more of a regulated NSR pollutant; (Note: 40 CFR 
51.166(b)(1)(i)(a) defines the 28 source categories.) 
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Comment Response 
40 CFR 51.166(b)(2)(iii): The fugitive emissions of a stationary 
source shall not be included in determining for any of the purposes 
of this section whether it is a major stationary source, unless the 
source belongs to one of the following categories of stationary 
sources: 

(Note: The categories are the 28 source categories; Greens Creek 
does not fall under any of them.)  

Comment ID: JS.5.093 
Comment noted. Edits have been made in text replacing “Air quality 
measurements” with “Ambient air quality monitoring” in the first and 
third paragraphs of Section 3.2.2. 

Comment ID: JS.5.094 
Edits made to Table 3.2-3. Emission units currently permitted at 
Greens Creek Mine were updated based on the current Operating 
Permit No. AQ0302TVP02, Revision 1, issued on March 3, 2011. 

Comment ID: JS.5.095 
The text has been revised to reflect ambient air quality monitoring 
was conducted and the paragraph discussing PM10 was moved up 
in the text. 
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Comment Response 
Comment ID: JS.5.096
Edit made: (Revision 1) added to the Title V permit. 

Comment ID: JS.5.097 
Edit made per comment. In section 3.2.2, under Dust Control 
Improvement, a sentence has been added discussing reasonable 
precautions to prevent fugitive dust as listed in the current Title V 
Permit No. AQ0302TVP02, Revision 1. 

Comment ID: JS.5.098 
Edits were made to figures 3.2-2 and 3.2-3, and PM10 and PM2.5 
emissions were recalculated and corrected in the above-noted 
tables. Thank you for the correction. 

Comment ID: JS.5.099 
The text has been revised to indicate that snow monitoring, load 
analysis, and passive systems are currently in place. 

Comment ID: JS.5.100 
Edit made per comment. Table 3.2-5 has been simplified to 
recommend control measures that are applicable to the Greens 
Creek Mine. 
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Comment Response 
Comment ID: JS.5.101
Comment noted. If preconstruction geotechnical and engineering 
review indicates that an enlarged quarry is not feasible, then the 
quarry considered under Alternative C, along the A road, could be 
used. 

Comment ID: JS.5.102 
Edit made per comment. 

Comment ID: JS.5.103 
Values in Table 3.4-1 have been edited. 

Comment ID: JS.5.104 
Text has been edited as follows: “Ten of these samples were taken 
from several depths (0.5–2.5 meters) within test cells studied by 
Lindsay (2009) and are estimated to have been produced in the 
early 2000s. Two of the remaining four samples were from the mid-
1990s and two were fresh from the mill in 2004.” 

Comment ID: JS.5.105 
Standard procedure for conducting humidity cell tests provides for 
substantial crushing of material, relative to waste rock, to be tested. 
While not crushed as fine as tailings, the substantial size reduction 
should produce test results that are appropriate for use in estimating 
potential lag times for the onset of ARD in tailings. Field observation 
of acidic seeps associated with the tailings pile are noted as being 
consistent with previous estimates based on lab tests and nothing 
more. 
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Comment Response 
Comment ID: JS.5.106
Comment noted. The reference was changed to Petros and updated 
to November 2011. 

Comment ID: JS.5.107 
Reference has been corrected. 

Comment ID: JS.5.108 
Although it affects only a couple of table values, highest detection 
limits have been replaced with lowest for cases where a constituent 
was always undetected. The footnote has been changed to reflect 
this. 

Comment ID: JS.5.109 
The text has been corrected. 

Comment ID: JS.5.110 
The reference to co-disposal of waste rock in test cells has been 
deleted and the conclusion of Lindsay and Blowes to not establish 
sulfate reduction in weathered tailings has been noted. 

Comment ID: JS.5.111 
The text has been revised per comment. 
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Comment Response 
Comment ID: JS.5.112
The text has been modified and the term “of interest” was removed.

Comment ID: JS.5.113 
Edit made per comment. 

Comment ID: JS.5.114 
These drainages were referred to as creeks in the 2003 EIS and are 
named creeks in the Water Quality Data Base. The names were left 
unchanged for consistency. 

Comment ID: JS.5.115 
The footnotes have been corrected. 

Comment ID: JS.5.116 
Edit made per comment. Site ID numbers have been added to the 
site location name in Table 3.5-3 in relation to the monitoring sites 
shown in Figure 3.5-2. 

Comment ID: JS.5.117 
Edit made per comment. Site ID numbers have been added to the 
site location name in Table 3.5-3 in relation to the monitoring sites 
shown in Figure 3.5-2. 

Comment ID: JS.5.118 
Edit made per comment. Gilbert Creek, Herman’s Gulch (east), and 
Herman’s Gulch (south) have been removed from Table 3.5-3. 
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Comment Response 
Comment ID: JS.5.119
Comment noted. Text has been added. 

Comment ID: JS.5.120 
Comment noted. The text has been modified. The phrase 
concerning non-contact water outfalls in the permit is consistent with 
the discharge permit and the rest of the document. 

Comment ID: JS.5.121 
The text was changed for clarity. 

Comment ID: JS.5.122 
The manganese standard has been deleted from the table. 

Comment ID: JS.5.123 
The table has been changed to show dissolved phases for 
cadmium, copper, lead, and zinc. The table values are an average 
of 2005 through and including 2009. 
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Comment Response 
Comment ID: JS.5.124
Please see the response to Comment JS.5.001. 

Comment ID: JS.5.125 
Comment noted. The term “requirements” has replaced “conditions” 
in the statement noted in the comment. 

Comment ID: JS.5.126 
The footnotes have been made consistent. 

Comment ID: JS.5.127 
The text has been corrected. 

Comment ID: JS.5.128 
Please see the response to Comment JS.5.040. The Forest Service 
does not view the evaluation of water treatment and discharge 
scenarios as consequential to this analysis since both currently are 
and will continue to be conducted within regulatory standards (i.e., 
protective of beneficial uses) as managed by ADEC and the 
USEPA. Identifying passive treatment as a potential mechanism 
would be presumptive without treatability studies being conducted to 
evaluate feasibility and potential effectiveness and to determine a 
design for a system. 
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Comment Response 
Comment ID: JS.5.129
The term “non-contact” has been added to the text. 

Comment ID: JS.5.130 
The text has been modified. 

Comment ID: JS.5.131 
Edit made per comment. Figure 3.5-5 has been revised to match 
the legend and appear more visible. 

Comment ID: JS.5.132 
Potential impacts to Cannery Creek have been added to the text for 
Mitigated Alternative B. 
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Comment ID: JS.5.133
The placement of material in the northeast corner first would 
buttress the existing tailings and serve as a base for the material 
that would be placed later in the process of expanding the TDF. It is 
noted that this approach would preclude concurrent reclamation. 

Comment ID: JS.5.134 
The impact was noted in the text along with the fact that additional 
effluent collection areas would be required in this area and effluent 
would have to be pumped to water treatment, perhaps in perpetuity.

Comment ID: JS.5.135 
The potential impact to Cannery Creek was noted in the text. 

Comment ID: JS.5.136 
Comment noted. The text has been modified to reflect that 
additional water management, control, and potential treatment 
would be required. 

Comment ID: JS.5.137 
Comment noted. The text has been modified for alternatives C and 
D and Mitigated Alternative B, and further discussion was added to 
the Summary concerning additional effluent collection area 
requirements, pumping of effluent, and infrastructure needs. 

Comment ID: JS.5.138 
Comment noted. The table values have not been changed. The 
treatment of non-detects in summary statistics is always arguable, 
but the method of calculation is noted in the footnote. 

Comment ID: JS.5.139 
The 2011 groundwater report was not available until after the 
preliminary agency draft of the EIS was prepared. Similarly, the 
2009 FWMP report was the most recent that was made available at 
the time of the agency draft. The inclusion of the most recent data 
that is now available will not change the overall analysis and 
conclusions of this section. 
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Comment Response 
Comment ID: JS.5.140
Appropriate footnotes have been added. 

Comment ID: JS.5.141 
The word “background” has been changed to “pre-mining.” 

Comment ID: JS.5.142 
Comment noted. The text is based on HGCMC reports that are part 
of the administrative record. 

Comment ID: JS.5.143 
The text refers to the effectiveness of the previous excavation. 

Comment ID: JS.5.144 
Edit made per comment. 
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Comment ID: JS.5.145
The correction has been made. 

Comment ID: JS.5.146 
The text in Section 3.7.1.1 has been revised to indicate that the 
stream lengths in Table 3.7-1 include tributaries in each watershed.

Comment ID: JS.5.147 
The references have been reviewed and corrected. 

Comment ID: JS.5.148 
Text has been revised as suggested. 

Comment ID: JS.5.149 
The text has been revised to clarify that the spill was at the 
shiploader site and elevated metal concentrations are in the 
immediate vicinity of the site. 

Comment ID: JS.5.150 
The text has been revised as suggested. 
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Comment Response 
Comment ID: JS.5.151
The text has been revised as noted. 

Comment ID: JS.5.152 
The text has been revised to the following:  

Potential changes in some metals levels in Greens Creek, if related 
to mining, are possible in the short term; however, metals levels 
have remained relatively consistent in the control and downgradient 
sites, so short-term changes for the remaining operating period 
appear unlikely. 

Comment ID: JS.5.153 
The DEIS erroneously reported in places that the alternative TDF 
site would affect 34 feet of Class I streams. This is not correct; the 
alternative TDF site would not directly affect (by burial) any Class I 
streams. This has been corrected in the FEIS. The text has been 
edited to correct inconsistencies. 

Comment ID: JS.5.154 
Text has been added to clarify that Tributary Creek is part of the 
larger Zinc Creek basin. 

Comment ID: JS.5.155 
Revision made as suggested. 

Comment ID: JS.5.156 
Text revised per comment. 
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Comment Response 
Comment ID: JS.5.157
Text revised per comment. 

Comment ID: JS.5.158 
The sentence has been deleted. 

Comment ID: JS.5.159 
As noted in the comments, the Ohio State University study is based 
on observations of tree rooting depths on natural slopes. These 
natural slopes typically exhibit shallow soils underlain by bedrock, 
which plays a role in confining roots near the surface. It is unclear 
whether the capillary layer will provide the same barrier function as 
bedrock. The test plot would need to mimic the entire engineered 
cover and instead should focus specifically on rooting depths and 
root behavior at the growth media / capillary layer boundary. Since 
root behavior is the focus of the study, it would not be necessary for 
trees to reach maturity and a 15- to 20-year time frame may provide 
substantial insight as to how tree roots may interact with the 
boundary with different depths of growth media. The text has not 
been changed. 

Comment ID: JS.5.160 
Comment noted. The text box in Section 3.10.3.1 referring to 
succession was rephrased slightly to present examples of 
succession. We respectfully disagree that this discussion does not 
apply to the HGCMC site; the successional process will indeed 
occur at the site following reclamation and closure. 

Comment ID: JS.5.161 
Table 3.10-3 represents current baseline conditions and is not 
associated with the effects analysis of the alternatives. 

Comment ID: JS.5.162 
Text revised per comment. 

Comment ID: JS.5.163 
Additional wetland impacts have been included in sections 3.10.3.4 
and 3.10.3.5 to address road improvements under alternatives C 
and D. 
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Comment Response 
Comment ID: JS.5.164
Additional text regarding potential water quality impacts to the bald 
eagle, river otter, marbled murrelet, and waterfowl and shorebirds 
has been added to sections 3.11.3.2, 3.11.3.3, 3.11.3.4, and 
3.11.3.5. 

Comment ID: JS.5.165 
A statement to this effect has been added to Section 3.11.2. 

Comment ID: JS.5.166 
MIS is defined at its first use in Section 3.7.1.1, Aquatic Resources, 
and is spelled out. Table 3.11-4, summarizing impacts to MIS and 
other species of concern, has been added. 

Comment ID: JS.5.167 
Edit made per comment. 

Comment ID: JS.5.168 
USFWS-recommended periods for avoiding vegetation clearing to 
minimize impacts to migratory birds have been added to Section 
3.11.3.1. 

Comment ID: JS.5.169 
Edit made per comment. 

Comment ID: JS.5.170 
Edit made per comment. 
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Comment Response 
Comment ID: JS.5.171
Edit made per comment. 

Comment ID: JS.5.172 
A clarification of the listing petition history for the goshawk has been 
added to Section 3.12.3.3. 

Comment ID: JS.5.173 
Edit made per comment. 

Comment ID: JS.5.174 
Edit made per comment. 

Comment ID: JS.5.175 
Bald eagle nest data were obtained from the USFWS in July 2011. 
Additional text stating that the project would adhere to National Bald 
Eagle Management Guidelines (USFWS 2007) if nests are found to 
be active, including new nests, has been added to Section 3.11.3.3 
and Section 3.11.3.4. 

Comment ID: JS.5.176 
The EIS has been revised to reflect this. Text has been added to 
sections 3.11.3.2, 3.11.3.3, 3.11.3.4, and 3.11.3.5, regarding effects 
related to road kill of deer under each alternative. 

Comment ID: JS.5.177 
Text in Section 3.11.3.2 was clarified to indicate that this statement 
referred to the existing TDF (under Alternative A), which lacks the 
forest structural attributes preferred by marbled murrelets for 
nesting. This is consistent with the conclusion drawn in the 2003 
EIS. 

Comment ID: JS.5.178 
Text in Section 3.11.2.2 and corresponding information in Table 
3.11-1 have been clarified to indicate habitat preferences for the 
migratory bird species. 
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Comment Response 
Comment ID: JS.5.179
Text regarding bald eagle nest inactivity in 2011 has been added to 
Section 3.11.3.3. 

Comment ID: JS.5.180 
Text in sections 3.11.3.3 and 3.11.3.4 has been clarified to 
reference the 660-foot bald eagle nest buffer. 

Comment ID: JS.5.181 
Text has been added to Section 3.11.3.3 under the species on 
which Mitigated Alternative B would have different effects than 
Alternative B. 

Comment ID: JS.5.182 
Additional text has been added to Section 3.11.3.3, Section 
3.11.3.4, and Section 3.11.3.5 related to the effects of wetland 
habitat loss to Vancouver Canada geese. 

Comment ID: JS.5.183 
Additional text related to acres of habitat loss for the river otter have 
been added to sections 3.11.3.3, 3.11.3.4, and 3.11.3.5. 

Comment ID: JS.5.184 
Acres of habitat loss have been added to Section 3.11.3.3 under 
Red-breasted Sapsucker, Hairy Woodpecker, and Brown Creeper. 
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Comment Response 
Comment ID: JS.5.185
Additional text related to creek impacts has been added to Section 
3.11.3.4 under Brown Bear, as follows: Effects near the existing 
TDF would be the same as Alternative A. Development of the north 
TDF under Alternative C would result in the burial of approximately 
1,080 feet of stream determined to be resident fish bearing (see 
Section 3.7.3.4 for additional discussion) and minor reductions in 
downstream flow. This would result in the permanent loss of 
anadromous fish rearing and spawning habitat, though overall 
stream channel loss would be only a small portion of stream 
channels within the Fowler Creek drainage. Therefore, effects to 
brown bear food sources would be minor under Alternative C. 

Comment ID: JS.5.186 
Text related to creek impacts has been added to Section 3.11.3.4 
under River Otter. Approximately 1,044 feet of Class II streams, and 
thus river otter habitat, would be lost due to TDF development along 
the tributary to Fowler Creek (Table 3.7-8). The unnamed creek 
draining to Hawk Inlet would not be affected. The text has been 
corrected and clarified for river otters and for the red-breasted 
sapsucker, hairy woodpecker, and brown creeper. 

Comment ID: JS.5.187 
No. The “unnamed creek” is the “unnamed drainage to Fowler 
Creek.” The text has been corrected to clarify this issue. There 
would be no direct effects to these species in the drainage flowing 
north to Hawk Inlet. 

Comment ID: JS.5.188 
Additional text has been added to Section 3.11.3.4 under Endemic 
Species related to fragmentation under Alternative C with 
comparisons to Alternative D. 

Comment ID: JS.5.189 
Text related to creek impacts has been added to Section 3.11.3.5 
under River Otter. Approximately 1,044 feet of Class II streams, and 
thus river otter habitat, would be lost due to TDF development along 
the tributary to Fowler Creek (Table 3.7-8). 
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Comment Response 
Comment ID: JS.5.190
Additional text has been added to Section 3.11.3.5 under Endemic 
Species related to fragmentation under Alternative D. 

Comment ID: JS.5.191 
The requested edit to Section 3.12.3 has been made. 

Comment ID: JS.5.192 
The requested edit to Section 3.12.3.1 under Humpback Whale has 
been made. 

Comment ID: JS.5.193 
The suggested edits have been made to Section 3.12.3.3. 

Comment ID: JS.5.194 
Table 3.12-1 indicates that suitable habitat (rocky shorelines along 
the coast) is present in the project area. Text has been added to 
section 3.12.3.4 to specify that this includes rocky shorelines in the 
vicinity of Hawk Inlet. Note that Section 3.12.4.1 states that no large 
concentrations of oystercatchers have been documented in Hawk 
Inlet. 
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Comment Response 
Comment ID: JS.5.195
Ellen Anderson, a botanist for the Juneau Ranger District, Tongass 
National Forest, conducted and wrote the botanical studies for the 
project. The report is included in the administrative/planning record, 
and cited in the reference list. 

Comment ID: JS.5.196 
Edit made per comment: “planning area” has been replaced with 
“study area,” which is shown in Figure 3.1-1 outlining the study area 
of sensitive plants in relation to this EIS. 

Comment ID: JS.5.197 
Comment noted. Correction to text made; “affect” deleted  

Comment ID: JS.5.198 
Text has been added to section 3.12.4.1 regarding the removal of 
goshawk nesting habitat and potential effects to goshawk prey. 

Comment ID: JS.5.199 
The reference to listed salmon/steelhead has been removed from 
the EIS. These are addressed in the Biological Assessment and 
Biological Evaluation, prepared under separate cover. 

Comment ID: JS.5.200 
Alternative C or D would require a non-significant Forest Plan 
Amendment because of the active nest located in 2011 adjacent to 
the alternative TDF proposed under these alternatives. Currently, 
Forest Plan Standards and Guidelines will apply to reduce any 
disturbance during the nesting season. 

Comment ID: JS.5.201 
Text revised per comment. See Section 3.18.3.1. 
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Comment Response 
Comment ID: JS.5.202
The text was revised to read as follows: 

Full build-out for development, construction, and reclamation under 
this alternative would employ contractors for site preparation, 
additional investigations, construction, and specialized work, like 
liner installation. The current mine work force would also do much of 
the work. 

Comment ID: JS.5.203 
Edit made per comment. 

Comment ID: JS.5.204 
Revised sentence to read as follows: 

Clearing of vegetation associated with Alternative B would occur 
adjacent to the existing TDF, whereas alternatives C and D would 
result in vegetation clearing at the alternative TDF site, which is 
outside the Monument. 

Comment ID: JS.5.205 
Revised sentence to read as follows: 

Alternative A would have the least effect to fish and wildlife 
resources in the Monument because no further expansion into the 
Monument would be approved. 

Comment ID: JS.5.206 
Edit made per comment. The title of Figure 3.20-2 has been 
changed to read “IRA Affected by Each Alternative.” 
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Comment Response 
Comment ID: JS.5.207
The text was revised to clarify total disturbance and disturbance in 
Inventoried Roadless Areas (IRAs). 

Comment ID: JS.5.208 
A new row for the commitments of Monument lands was added to 
Table 3.23-1. The text was revised to indicate that the commitment 
of Monument lands is irretrievable, but not irreversible as previously 
stated because lands will be returned to near natural condition. 

Comment ID: JS.5.209 
Edits made per comment. Missing references have been identified 
and added to the reference list and administrative record. 
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Comment Response 
Comment ID: JS.5.210
Edit made per comment. 

Comment ID: JS.5.211 
Edit made per comment. Definitions have been revised in glossary. 

Comment ID: JS.5.212 
Comment noted. 

Comment ID: JS.5.213 
Please see the response to Comment JS.5.040. 

If water quality at closure is better than current predictions, the 
method of control, treatment, drainage, and discharge, as well as 
the outfall location, would be evaluated as a part of APDES 
permitting requirements and as a part of the final reclamation plan 
at that time. 
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Comment Response 
Comment ID: JS.5.214
The east side of the expanded TDF under alternatives C and D 
would be built in an area that would be quarried prior to tailings 
placement. The process of removing material in developing the 
quarry would reduce the extent of the slope in that area. The design 
would be more challenging than shifting the facility to the west; 
however, the location as proposed reduces the extent of wetland 
impacts. 

Comment ID: JS.5.215 
The particular technical aspect related to the presence of 17 feet of 
peat not adequately discussed is unclear from the comment. Text 
has been added in Section 2.4.3.1 (Tailings) to indicate that peat 
and other unsuitable materials are stripped from the site prior to the 
installation of the liner system. This practice in consistent with 
current operations. Section 2.4.6 (Reclamation Material Stockpiles) 
has also been included to briefly describe the handling of growth 
media. 

Comment ID: JS.5.216 
Selection of alternative C or D would require a non-significant 
Forest Plan Amendment because of the active nest located in 2011 
adjacent to the alternative TDF proposed under these alternatives. 
Currently, Forest Plan Standards and Guidelines will apply to 
reduce any disturbance during the nesting season. 

Comment ID: JS.5.217 
The size of the reclamation storage areas considers the fact that 
there would be consolidation of the organic material in the salvaged 
materials upon placement. 

Comment ID: JS.5.218 
Comment noted. 

Comment ID: JS.5.219 
Please see the response to Comment JS.5.213. 
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Comment Response 
Comment ID: JS.5.220
See the response to Comment JS.5.214. 

Comment ID: JS.5.221 
See the response to Comment JS.5.215. 

Comment ID: JS.5.222 
The Forest Service recognizes that the geotechnical drilling for the 
site is limited. We are confident that a borrow source could be 
identified within the proposed disturbance footprint. An alternative 
borrow area could be evaluated in a subsequent NEPA analysis 
should the need to expand beyond the proposed footprint be 
necessary. 

Comment ID: JS.5.223 
See the response to Comment JS.5.217. 

Comment ID: JS.5.224 
Selection of alternative C or D would require a non-significant 
Forest Plan Amendment because of the active nest located in 2011 
adjacent to the alternative TDF proposed under these alternatives. 
Currently, Forest Plan Standards and Guidelines will apply to 
reduce any disturbance during the nesting season. 

Comment ID: JS.5.225 
Comment noted. 

Comment ID: JS.5.226 
The text has been modified to indicate that Mitigated Alternative B 
would create an additional underdrain collection area in the 
northeast corner. 

Comment ID: JS.5.227 
Potential impacts to the public water supply have been added to the 
text in Section 3.5.3.3. 

Comment ID: JS.5.228 
While it is not necessarily clear from the conceptual-level drawings, 
the stockpile north of the Hawk Inlet Cannery Facility could be 
incorporated into operation of the helicopter pad. 

Comment ID: JS.5.229 
Comment noted. 
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Comment Response 
Comment ID: JS.5.230
Comment noted. One aspect of alternatives development was to 
minimize the footprint of each facility to the extent possible. As 
noted in Appendix C, the screening process involved looking only at 
the footprint associated with the tailings. Since each of these 
alternatives was determined to have flaws compared to the 
alternatives carried forward, the process did not require laying out 
ancillary/supporting facilities as part of the design. 

Comment ID: JS.5.231 
Comment noted. Please see the response to Comment JS.5.074. 

Comment ID: JS.5.232 
Comment noted. If this area were to be considered as part of a 
detailed analysis of alternatives, the bedrock knob in the southwest 
corner of the area would need to be quarried, as it would under 
Alternative B. 

Comment ID: JS.5.233 
Comment noted. 

Comment ID: JS.5.234 
Comment noted. Please see the response to Comment JS.5.233. 

Comment ID: JS.5.235 
Comment noted. The Forest Service is aware that this design would 
present substantial logistical and design challenges, which is part of 
the reason for not carrying the design forward for detailed analysis. 

Comment ID: JS.5.236 
Comment noted. The Forest Service is aware that most of the 
alternative designs not carried forward did not consider the various 
ancillary facilities that would be required should one of those 
designs have been carried forward in detail. These facilities would 
have increased the disturbance footprints in all cases. We concur 
that water collection ponds are an integral part of operations and 
that the preliminary design of Area 8 as presented does not reflect a 
viable facility in terms of water management. 
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Comment Response 
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Comment Response 
Comment ID: JW.0.001
Comment noted. 
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Comment Response 
Comment ID: KA.0.001
Comment noted. Alternatives A and B would impact three 
watersheds: Cannery Creek, Tributary Creek, and South Hawk Inlet.
Alternatives C and D would impact five watersheds: Cannery Creek, 
Tributary Creek, South Hawk Inlet, Fowler Creek, and North Hawk 
Inlet (see Section 3.5, figures 3.5-5 and 3.5-6). 

Alternatives C and D would add an additional 5.6 miles round-trip 
for haul trucks to travel from the portal to the new northern TDF. 

Comment ID: KA.0.002 
Comment noted. Please see the Record of Decision for a 
description of the selected alternative. 
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Comment Response 
Comment ID: KF.0.001
Comment noted.  
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Comment Response 
Comment ID: KF.0.002
Comment noted. 
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Comment Response 
Comment ID: KG.0.001
Comment noted. 



Appendix A, Part 1: Forest Service Responses to Comments 

Greens Creek Mine Tailings Disposal Facility Expansion Final EIS A-165 

Comment Response 
Comment ID: KM.0.001
Comment noted. 

Comment ID: KM.0.002 
Comment noted. Please see detailed responses to individual 
comments. 

Comment ID: KM.0.003 
Comment noted. The Forest Service respectfully disagrees with the 
assertion that the EIS contains process and factual flaws. We also 
disagree about the need for a supplemental DEIS and public review.
Some changes were made to the DEIS based on comments, but the 
changes do not rise to a level of significance that would warrant a 
supplemental EIS. 

Please see responses to specific comments. Comment responses 
to SEACC’s comments are provided above (see comment ID 
numbers starting with BL.0). 
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Comment Response 
Comment ID: KM.0.004
Section 3.19 is dedicated to assessing impacts to the Monument 
and comparing alternatives. The information presented in the EIS is 
sufficient to make an informed decision. The rationale for the 
decision and findings required by ANILCA are further documented 
in the Record of Decision. 

Comment ID: KM.0.005 
The regulations in 36 CFR 228.80(c)(2)(ii) require the authorized 
officer to consider the long- and short-term costs of mitigation 
measures in the context of the economic viability of the operations. 
The regulation does not indicate that this consideration must be 
included as part of the NEPA analysis. Based on comments 
received from HGCMC, the authorized officer has no indication that 
any of the mitigation measures or alternatives would jeopardize the 
economic viability of the Greens Creek operation. The NEPA 
regulations do not require a cost–benefit analysis. 

It is important to note that alternatives were developed using 
information typical for a scoping-level study for mining operations. 
The result is that each of the alternatives carried forward was 
economically feasible and therefore “practicable.” The Forest 
Service, the USACE, and the public are therefore free to base the 
comparison of alternatives on environmental effects without concern 
about the costs. 

Comment ID: KM.0.006 
Customary and traditional uses are defined by the ADF&G related 
to the specific use of various species for subsistence. The 
subsistence discussions reflect the ADF&G’s current definitions of 
customary and traditional uses. 

Comment ID: KM.0.007 
The suggested projects would not mitigate any effects identified as 
a result of any alternative. 
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Comment Response 
Comment ID: KM.0.008
Section 3.19.3 address effects to fish and wildlife resources in the 
Monument. As noted in the EIS, the expansion of the existing 
tailings, under any alternative, would represent about 1/100th of 1 
percent of the total Monument area. Local effects to fish and wildlife 
(including bears and eagles) are presented in sections 3.7 and 3.11, 
respectively. As discussed in Section 3.11.3.3, mitigation for loss of 
salmon spawning and rearing habitat would also mitigate for 
impacts to brown bears that rely on salmon. This is also true for 
bald eagles. 

Please note that the DEIS erroneously reported that the alternative 
TDF site would affect 34 feet of Class I streams. This is not correct; 
the alternative TDF site would not directly affect (by burial) any 
Class I streams. This has been corrected in the FEIS. 

Also see the response to Comment KM.0.004. 

Comment ID: KM.0.009 
The Forest Service conducted cultural resource surveys across 
areas potentially affected by the proposed action and alternatives, 
including lands affected by isostatic rebound. Therefore, the effect 
on archaeological resources for this particular project is minimized. 

Additional consultation information has been added to Section 1.6. 

Comment ID: KM.0.010 
The regulations in 36 CFR 228.80(c)(ii) require the authorized 
officer to “consider” the long- and short-term costs of mitigation 
measures in terms of the economic viability of the operations. The 
statute does not require that this consideration be included in the 
NEPA analysis. Based on comments received from HGCMC, the 
authorized officer has no indication that any of the mitigation 
measures would jeopardize the economic viability of the Greens 
Creek operation. 

Comment ID: KM.0.011 
The socioeconomic analysis appropriately focuses on Juneau, 
because that is where the majority of socioeconomic effects from 
the mine occur. 
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Comment Response 
Comment ID: KM.0.012
See the response to DC.0.008. 

Comment ID: KM.0.013 
The EIS has been modified throughout to reflect the current status 
of the APDES permit (AK0043206). Sections 1.2, 1.8.3.3, 2.4.4, and 
3.5.2.1, among others that refer to the discharge permit, have been 
modified to reflect that the 2005 NPDES permit conditions have 
been administratively extended until the APDES permit is reissued. 

Reissuance of the wastewater discharge permit is a process 
independent from the proposed action under consideration. As 
noted in comments and in the EIS in Section 1.8.3.1, the Forest 
Service is responsible for ensuring that the CWA requirements are 
met on National Forest System lands. Regulations in 36 CFR 
228.8(h) state that “certification of other approval issued by state 
agencies or other federal agencies of compliance with laws and 
regulations relating to mining operations will be accepted as 
compliance … with these regulations.” For this reason, the Forest 
Service defers to the USEPA’s and ADEC’s expertise in managing 
the reissuance of the authorized wastewater discharge permit and 
assumes for the purposes of this analysis that the permitted 
discharge complies with the CWA. 

The mixing zone is based on specific modeling conducted using an 
EPA hydrodynamic mixing model and not the 1981 study. However, 
Motyka et al. (2007) (Post Little Ice Age Rebound in the Glacier Bay 
Region) indicates that sea levels in Hawk Inlet are affected by 
approximately 1.0 centimeter (0.4 inch) per year. At this rate, it is 
not anticipated that tidal flushing behavior would have changed 
since the 1981 dye dilution study. 

The Forest Service recognizes that the discharge is being 
conducted as a legally permitted activity and with the awareness 
that the discharge into Hawk Inlet is protective of the receiving water 
body and its designated beneficial uses, including the propagation 
of fish, shellfish, and other aquatic life and wildlife. 
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Comment Response 
Comment ID: KM.1.001
Comment noted. Please see the response to Comment KM.1.004. 

Comment ID: KM.1.002 
Comment noted. 

Comment ID: KM.1.003 
See the response to Comment KM.0.009. 

Comment ID: KM.1.004 
Monument values are identified in Chapter 1 as a significant issue 
(Issue 4) that led to the formulation of alternatives and mitigation 
measures. The alternative TDF (alternatives C and D) was 
specifically developed to minimize disturbed area in the Monument. 
Section 3.19 is dedicated to assessing impacts to the Monument 
and comparing alternatives. Additional impacts to the Monument are 
addressed in Section 3.22, Cumulative Effects. The information 
presented in the EIS is sufficient to make an informed decision. The 
rationale for the decision and findings required by ANILCA are 
further documented in the Record of Decision. 
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Comment Response 
Comment ID: KM.1.005
Very intensive water quality and bio-assay data collection has 
continued for many years and data are used for trend analysis 
through the Hawk Inlet Monitoring Program. Annual reports are 
provided to the Forest Service and ADEC. There is adequate 
information to make a reasonable determination of current project 
effects. 

Comment ID: KM.1.006 
ADEC’s August 2012 Draft Water Quality Monitoring and 
Assessment Report did propose to list the water in Hawk Inlet in the 
immediate vicinity of the 1989 ore spill as impaired, but not the 
entire water body, and not the location of the discharge. The EIS 
has been modified in Section 3.7.2.2 to reflect this recently 
proposed listing. 

Reissuance of the wastewater discharge permit is a process 
independent from the proposed action under consideration. As 
noted in comments and in the EIS in Section 1.8.3.1, the Forest 
Service is responsible for ensuring that the CWA requirements are 
met on National Forest System lands. Regulations in 36 CFR 
228.8(h) state that “certification of other approval issued by state 
agencies or other federal agencies of compliance with laws and 
regulations relating to mining operations will be accepted as 
compliance … with these regulations.” For this reason, the Forest 
Service defers to the USEPA’s and ADEC’s expertise in managing 
the reissuance of the authorized wastewater discharge permit and 
assumes for the purposes of this analysis that the permitted 
discharge complies with the CWA. 

The Forest Service has no authority over the permit reissuance 
process and cannot compel the USEPA or ADEC to require 
particular treatment technologies, dilution methods, or monitoring 
requirements associated with the permit. Since the discharge is and 
will continue to be permitted by agencies with authority for CWA 
compliance, the Forest Service considers the discharge to be 
protective of water quality for the purposes of this analysis (36 FCR 
228.8(h)). As such, the EIS does not consider alternative treatment 
or discharge scenarios.  
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Comment ID: KS.0.001
Comment noted. 

Comment ID: KS.0.002 
Comment noted. 



Appendix A, Part 1: Forest Service Responses to Comments 

A-172  Greens Creek Mine Tailings Disposal Facility Expansion Final EIS 

Comment Response 
Comment ID: LC.0.001
Comment noted. 

Comment ID: LC.0.002 
Comment noted. 

Comment ID: LC.0.003 
Comment noted. 

Comment ID: LC.0.004 
Comment noted. 

Comment ID: LC.0.005 
Comment noted. Alternatives A and B would impact three 
watersheds: Cannery Creek, Tributary Creek, and South Hawk Inlet.
Alternatives C and D would impact five watersheds: Cannery Creek, 
Tributary Creek, South Hawk Inlet, Fowler Creek, and North Hawk 
Inlet (see Section 3.5, figures 3.5-5 and 3.5-6). 

Comment ID: LC.0.006 
Comment noted. 
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Comment ID: LC.0.007
Comment noted. 
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Comment ID: LG.0.001
Comment noted. 
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Comment ID: LH.0.001
Comment noted. 
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Comment ID: LH.1.001
Section 1.1 of the EIS explains that the 30- to 50-year duration 
reflects the request from HGCMC to modify their GPO. This 
represents the proposed action and is what is carried forward in the 
analysis of direct and indirect effects in the body of Chapter 3. The 
disposal of tailings and waste rock for the remaining period of the 
mining lease is addressed as part of cumulative effects. Sections 
1.1 and 1.3 discuss how tailings disposal capacity has been 
developed. 

Comment ID: LH.1.002 
Customary and traditional uses are defined by the ADF&G related 
to the specific use of various species for subsistence. The 
subsistence discussions reflect the ADF&G’s current definitions of 
customary and traditional uses. 

As the commenter notes, the Forest Service has the authority to 
add stipulations to the GPO as part of developing mitigation for 
adverse impacts. However, any stipulations must be related to the 
execution of the GPO; Forest Service authority does not extend to 
off-site activities, such as requiring HGCMC to fund all or part of the 
Thayer Creek hydro project or to extend the intertie to Hoonah. 

Comment ID: LH.1.003 
Please see the response to Comment MH.2.004. 

Comment ID: LH.1.004 
The regulations in 36 CFR 228.80(c)(ii) require the authorized 
officer to consider the long- and short-term costs of mitigation 
measures in terms of the economic viability of the operations. The 
regulation does not require that this consideration be included as 
part of the NEPA analysis. Based on comments received from 
HGCMC, the authorized officer has no indication that any of the 
mitigation measures would jeopardize the economic viability of the 
Greens Creek operation. 

Comment ID: LH.1.005 
See the response to DC.0.008. 

Comment ID: LH.1.006 
The EIS has been modified throughout to reflect the current status 
of the APDES permit (AK0043206). Sections 1.2, 1.8.3.3, 2.4.4, and 
3.5.2.1, among others that refer to the discharge permit, have 
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been modified to reflect that the 2005 NPDES permit conditions 
have been administratively extended until the APDES is reissued. 

Reissuance of the wastewater discharge permit is a process 
independent from the proposed action under consideration. As 
noted in comments and in the EIS in Section 1.8.3.1, the Forest 
Service is responsible for ensuring that the CWA requirements are 
met on National Forest System lands. Regulations in 36 CFR 
228.8(h) state that “certification of other approval issued by state 
agencies or other federal agencies of compliance with laws and 
regulations relating to mining operations will be accepted as 
compliance … with these regulations.” For this reason, the Forest 
Service defers to the USEPA’s and ADEC’s expertise in managing 
the reissuance of the authorized wastewater discharge permit and 
assumes for the purposes of this analysis that the permitted 
discharge complies with the CWA. 

The mixing zone is based on specific modeling conducted using an 
EPA hydrodynamic mixing model and not the 1981 study. However, 
Motyka et al. (2007) (Post Little Ice Age Rebound in the Glacier Bay 
Region) indicates that sea levels in Hawk Inlet are affected by 
approximately 1.0 centimeter (0.4 inch) per year. At this rate, it is 
not anticipated that tidal flushing behavior would have changed 
since the 1981 dye dilution study. 

The Forest Service recognizes that the discharge is being 
conducted as a legally permitted activity and with the awareness 
that the discharge into Hawk Inlet is protective of the receiving water 
body and its designated beneficial uses, including the propagation 
of fish, shellfish, and other aquatic life and wildlife. 

Comment ID: LH.1.007 
Comment noted. 

The Forest Service has no authority over the permit reissuance 
process and cannot compel the USEPA or ADEC to require 
particular treatment technologies, dilution methods, or monitoring 
requirements associated with the permit. Since the discharge is and 
will continue to be permitted by agencies with authority for CWA 
compliance, the Forest Service considers the discharge to be 
protective of water quality for the purposes of this analysis (36 FCR 
228.8(h)). As such, the EIS does not consider alternative treatment 
scenarios. 
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Comment ID: LR.0.001
Comment noted. 

Comment ID: LR.0.002 
Comment noted. 

Comment ID: LR.0.003 
Comment noted. 
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Comment ID: LW.0.001
Comment noted. 
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Comment Response 
Comment ID: MB.0.001
Comment noted. 
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Comment ID: MH.0.001
Comment noted. 
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Comment ID: MH.1.001
Comment noted. 

Comment ID: MH.1.002 
Comment noted. 

Comment ID: MH.1.003 
Comment noted. 

Comment ID: MH.1.004 
Comment noted. 
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Comment ID: MH.2.001
As disclosed in Section 3.5.2.1 of the EIS, all water that comes in 
contact with tailings is controlled, captured, and treated prior to 
discharge to Hawk Inlet. Because the discharge is and will continue 
to be permitted by agencies with authority for CWA compliance, the 
Forest Service considers the discharge to be protective of water 
quality for the purposes of this analysis (36 FCR 228.8(h)). In 
addition, non-contact-water is diverted so it can not become 
contaminated and require treatment (Section 3.5.2.1). Appropriate 
ambient monitoring programs have also been established through 
the GPO and by ADEC’s Waste Management Permit. 

Comment ID: MH.2.002 
The analysis of the proposed action and alternatives is based on the 
time frame requested by HGCMC. The Forest Service agrees that 
this is a reasonable duration for anticipated future activities. Tailings 
disposal for the duration of the lease (through 2095) is considered 
as part of cumulative effects. 

Comment ID: MH.2.003 
Comment noted. Greenhouse gas calculations were added for each 
action alternative in Section 3.2.3. Mobile source greenhouse gas 
emissions at the Greens Creek Mine for Alternative B would add 
707 tons of carbon dioxide per year, or 0.16% of Juneau’s total 
greenhouse gas emissions; Alternative C would add 946 tons of 
carbon dioxide emissions per year, or 0.21% of Juneau’s total 
greenhouse gas emissions; and Alternative D would add 910 tons of 
carbon dioxide emissions per year, or 0.21% of Juneau’s total 
greenhouse gas emissions. Alternatives C and D would produce 
0.05% more greenhouse gas emissions than alternatives A and B 
yearly. In comparison, Juneau’s yearly highway transportation 
greenhouse gas emissions equal 29% of the borough’s total 
greenhouse gas emissions. 

Comment ID: MH.2.004 
Monument values are identified in Chapter 1 as a significant issue 
(Issue 4) that led to the formulation of alternatives and mitigation 
measures. The alternative TDF (alternatives C and D) was 
specifically developed to minimize disturbed area in the Monument. 
Section 3.19 is dedicated to assessing impacts to the Monument 
and comparing alternatives. The information presented in the EIS is 
sufficient to make an informed decision. The rationale for the 
decision and the findings required by ANILCA are further 
documented in the Record of Decision. Please note that the DEIS 
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  erroneously reported that the alternative TDF site would affect 34 

feet of Class I streams. This is not correct; the alternative TDF site 
would not directly affect (by burial) any Class I streams. This has 
been corrected in the FEIS. The mitigative actions relative to 
salmon production for all alternatives compensate for losses, 
resulting in no net loss of salmon production in the Monument. 

Comment ID: MH.2.005 
The reclamation and cost estimate will be revised to reflect the 
Record of Decision and will include long-term water quality 
treatment. 

Comment ID: MH.2.006 
The mixing zone is based on specific modeling conducted using an 
EPA hydrodynamic mixing model and not the 1981 study. However, 
Motyka et al. (2007) (Post Little Ice Age Rebound in the Glacier Bay 
Region) indicates that sea levels in Hawk Inlet are affected by 
approximately 1.0 centimeter (0.4 inch) per year. At this rate, it is 
not anticipated that tidal flushing behavior would have changed 
since the 1981 dye dilution study. The EIS has been modified 
throughout to reflect the current status of the APDES permit 
(AK0043206). Sections 1.2, 1.8.3.3, 2.4.4, and 3.5.2.1, among 
others that refer to the discharge permit, have been modified to 
reflect that the 2005 NPDES permit conditions have been 
administratively extended until the APDES permit is reissued. 

Issuance of the wastewater discharge permit is a process 
independent from the proposed action under consideration. As 
noted in comments and in the EIS in Section 1.8.3.1, the Forest 
Service is responsible for ensuring that the CWA requirements are 
met on National Forest System lands. Regulations in 36 CFR 
228.8(h) state that “certification of other approval issued by state 
agencies or other federal agencies of compliance with laws and 
regulations relating to mining operations will be accepted as 
compliance … with these regulations.” For this reason, the Forest 
Service defers to the USEPA’s and ADEC’s expertise in managing 
the reissuance of the authorized wastewater discharge permit and 
assumes for the purposes of this analysis that the permitted 
discharge complies with the CWA. The Forest Service considers the 
discharge to be protective of water quality for the purposes of this 
analysis (36 FCR 228.8(h)). 

Comment ID: MH.2.007 
Comment noted.  
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Comment ID: MK.1.001
Comment noted. The interagency team expended considerable 
effort to identify a feasible alternative location that would avoid 
fisheries impacts. Due to the ubiquitous nature of streams and fish 
habitat in the area and the design and engineering constraints of the 
TDF, no such site was identified. The alternative TDF site was first 
identified based in part on previous sampling from the 1980s that 
did not identify fish in the north site streams. During the course of 
this analysis, resident fish were identified in the affected streams. 
Please note that the DEIS erroneously reported that the alternative 
TDF site would affect 34 feet of Class I streams. This is not correct; 
the alternative TDF site would not directly affect (by burial) any 
Class I streams. This has been corrected in the FEIS. 

Comment ID: MK.1.002 
Comment noted. Alternatives A and B would impact three 
watersheds: Cannery Creek, Tributary Creek, and South Hawk Inlet.
Alternatives C and D would impact five watersheds: Cannery Creek, 
Tributary Creek, South Hawk Inlet, Fowler Creek, and North Hawk 
Inlet (see Section 3.5, figures 3.5-5 and 3.5-6). 

Alternative B would impact 1,646 feet of Class I fish habitat in 
Tributary Creek. 

Comment ID: MK.1.003 
Comment noted. If selected, the new TDF would be designed to 
contain and collect all contact-water, which would then be treated 
and discharged to Hawk Inlet at the existing discharge location. 
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Comment ID: MM.0.001
Comment noted. 

Comment ID: MM.0.002 
Comment noted. 
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Comment ID: MN.0.001
Comment noted. 
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Comment ID: MS.0.001
Comment noted. The Forest Service has identified its selected 
alternative in the Record of Decision. 

Comment ID: MS.0.002 
Comment noted. 
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Comment ID: MS.0.003
Comment noted. An active goshawk nest was located in 2011 
adjacent to the proposed new TDF to the north under alternatives C 
and D. An appropriate discussion and analysis of this finding was 
provided in Section 3.12. 

Comment ID: MS.0.004 
Correction: Alternatives C and D would add an additional 5.6 miles 
round-trip for haul trucks to travel from the portal to the new 
northern TDF. Fuel usage may vary based on hauling needs. 

Mobile source greenhouse gas emissions at the Greens Creek Mine 
for Alternative B would add 707 tons of carbon dioxide emissions 
per year, or 0.16% of Juneau’s total greenhouse gas emissions; 
Alternative C would add 946 tons of carbon dioxide emissions per 
year, or 0.21% of Juneau’s total greenhouse gas emissions; and 
Alternative D would add 910 tons of carbon dioxide emissions per 
year, or 0.21% of Juneau’s total greenhouse gas emissions. 
Alternatives C and D would produce 0.05% more greenhouse gas 
emissions than alternatives A and B yearly. In comparison, 
Juneau’s yearly highway transportation greenhouse gas emissions 
equal 29% of the borough’s total greenhouse gas emissions. 

Comment ID: MS.0.005 
Comment noted. 
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Comment ID: MT.0.001
Comment noted. Please note that as discussed in Section 3.5.2.1, 
all contact-water that is or could be contaminated is controlled and 
not allowed to run off into Hawk Inlet. 

Please note that discharge from all proposed action alternatives will 
still be from the same outfall point in Hawk Inlet. Since the 
discharge is and will continue to be permitted by agencies (USEPA 
and ADEC) with authority for CWA compliance, the Forest Service 
considers the discharge to be protective of water quality for the 
purposes of this analysis (36 FCR 228.8(h)). The Forest Service 
recognizes that the discharge is being conducted as a legally 
permitted activity and is aware that the discharge into Hawk Inlet is 
protective of the receiving water body and its designated beneficial 
uses, including the propagation of fish, shellfish, and other aquatic 
life and wildlife. 
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Comment ID: MW.0.001
Comment noted. 

Comment ID: MW.0.002 
The Forest Service has evaluated HGCMC’s disposal capacity 
needs for tailings, waste rock, and other approved wastes, including 
wastewater treatment plant sludge. In reviewing these needs and 
documented production rates, the Forest Service is confident that 
the alternatives put forward represent a reasonable maximum 
design that is adequate to address the 30- to 50-year time frame. 

The discharge is and will continue to be permitted by agencies 
(USEPA and ADEC) with authority for CWA compliance. The Forest 
Service considers the discharge to be protective of water quality for 
the purposes of this analysis (36 FCR 228.8(h)). The Forest Service 
recognizes that the discharge is being conducted as a legally 
permitted activity and is aware that the discharge into Hawk Inlet is 
protective of the receiving water body and its designated beneficial 
uses, including the propagation of fish, shellfish, and other aquatic 
life and wildlife. 

Comment ID: MW.0.003 
Please see the response to Comment MW.0.002. 

To put loading into context, 2010 average flow and monitoring data 
were used to compare the natural loading of metals from Greens 
Creek to Hawk Inlet versus the loading of metals discharged 
through the 002 outfall. Based on this comparison, the average 
natural loading of dissolved zinc from Greens Creek to Hawk Inlet in 
2010 was 1.26 pounds per day. The average 2010 loading of total 
zinc through the 002 outfall to Hawk Inlet was 0.37 pounds per day, 
approximately 60% less than the natural rate of loading. 

Comment ID: MW.0.004 
Issuance of the wastewater discharge permit is a process 
independent from the proposed action under consideration. As 
noted in comments and in the EIS in Section 1.8.3.1, the Forest 
Service is responsible for ensuring that the CWA requirements are 
met on National Forest System lands. Regulations in 36 CFR 
228.8(h) state that “certification of other approval issued by state 
agencies or other federal agencies of compliance with laws and 
regulations relating to mining operations will be accepted as 
compliance … with these regulations.” For this reason, the Forest 
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Service defers to the USEPA’s and ADEC’s expertise in managing 
the reissuance of the authorized wastewater discharge permit and 
assumes for the purposes of this analysis that the permitted 
discharge complies with the CWA. 

The Forest Service has no authority over the permit reissuance 
process and cannot compel the USEPA or ADEC to require 
particular treatment technologies, dilution methods, or monitoring 
requirements associated with the permit. 

Comment ID: MW.0.005 
Wetlands mitigation requirements and guidelines are established by 
theUSACE. The focus of mitigation has shifted from a preference for 
on-site, in-kind mitigation to the in-lieu fee approach discussed in 
the EIS. Forested lands will be reestablished following closure; 
however, there will be some long-term reduction in the number of 
acres of wetlands at the site. 

Comment ID: MW.0.006 
Comment noted. Please see the response to Comment MW.0.005. 
The Forest Service recognizes that the discharge is being 
conducted as a legally permitted activity and with the awareness 
that the discharge into Hawk Inlet is protective of the receiving water 
body and its designated beneficial uses, including the propagation 
of fish, shellfish, and other aquatic life and wildlife. 
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Comment ID: NM.0.001
Comment noted. The ROD presents a description of the selected 
alternative and the rationale for its selection. 

Comment ID: NM.0.002 
Comment noted. 

Comment ID: NM.0.003 
Comment noted. 



Appendix A, Part 1: Forest Service Responses to Comments 

A-196  Greens Creek Mine Tailings Disposal Facility Expansion Final EIS 

Comment Response 
Comment ID: PB.0.001
Comment noted. 
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Comment ID: PB.0.002
Comment noted. Alternatives A and B would impact three 
watersheds: Cannery Creek, Tributary Creek, and South Hawk Inlet.
Alternatives C and D would impact five watersheds: Cannery Creek, 
Tributary Creek, South Hawk Inlet, Fowler Creek, and North Hawk 
Inlet (see Section 3.5, figures 3.5-5 and 3.5-6). Alternative B would 
impact 1,646 feet of Class I habitat in Tributary Creek. 

Comment ID: PB.0.003 
Comment noted. An active goshawk nest was located in 2011 
adjacent to the proposed new TDF to the north under alternatives C 
and D. Alternative B would impact 1,646 feet of Class I habitat in 
Tributary Creek. Upgrades to the A road would impact an additional 
30 acres of wetlands under alternatives C and D. 

Comment ID: PB.0.004 
Comment noted. Alternatives C and D would not impact any Class I 
anadromous fish stream and 1,044 feet of Class II resident fish 
streams in Fowler Creek. The text has been revised accordingly. 

Comment ID: PB.0.005 
Comment noted. Long-term monitoring and maintenance of the fish 
passage system is required by the ADF&G and will be included in 
the revised Reclamation Plan and Cost Estimate. Please see the 
response to Comment PB.0.006. 

Comment ID: PB.0.006 
The USACE has the ultimate authority to establish compensatory 
mitigation requirements for any given project under Section 404 of 
the CWA. The USACE has indicated that a mitigation plan is 
required that includes monitoring requirements to assess whether 
performance standards are being achieved if the applicant has 
proposed a permittee responsible mitigation project. However, the 
mitigation statement that Hecla Greens Creek Mining Company 
submitted with their CWA Section 404 permit application states that 
an in-lieu fee will likely be proposed as compensatory mitigation for 
the unavoidable impacts to aquatic resources. 

In addition to any requirements established by the USACE, the fish 
passage facility will be monitored quarterly under the guidance of 
the ADF&G. A permit will also be required from the ADF&G for the 
construction and monitoring. Requirements for the fish passage 
facility objectives can be included in the permit. 
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Comment ID: PB.0.007
Long-term monitoring and maintenance of the fish passage system 
is required by the ADF&G and will be included in the revised 
Reclamation Plan and Cost Estimate. Also, see the response to 
PB.0.006. 

Comment ID: PB.0.008 
The process of developing alternatives to the proposed action 
involved a consideration of the resources that would be potentially 
impacted. The USEPA and the USACE have participated in the 
process from the beginning, including alternatives development. 
While the Forest Service appreciates the commenter’s concern over 
fen wetlands, we consider the impacts resulting from the alternative 
designs to be unavoidable. 

Comment ID: PB.0.009 
As described in the EIS, storm runoff from the TDF (contact-water) 
is not allowed to enter Tributary Creek, but is captured and treated. 
Storm runoff of contact-water from TDFs for alternatives C and D 
would be similarly controlled and treated. Non-contact-water from 
undisturbed uplands is captured and diverted around the TDF. As 
described in sections 3.5.3.2, 3.5.3.3, and 3.5.3.4, potential impacts 
to the natural creek channels would be mitigated by the use of 
stormwater detention structures or detention ponds. 

Comment ID: PB.0.010 
See the response to Comment PB.0.009. 

Comment ID: PB.0.011 
Total Suspended Solids throughout the site are managed by 
stormwater controls and monitoring is required by theAPDES permit
at 10 stormwater outfalls. The APDES permit will continue to 
regulate stormwater and Total Suspended Solids at the site when it 
is reissued. 

As specified in Section 3.5.3.3, the Forest Service and ADEC will 
require habitat and geomorphic surveys in Tributary Creek 
downstream. Aquatic biomonitoring is conducted annually by 
ADF&G. Monitoring includes fish counts and species identification 
and whole-body metals tissue testing of Dolly Varden, periphyton 
biomass, and benthic macro invertebrates. A report is produced 
annually. 
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Comment ID: PB.0.012
The aquatic biomonitoring program is required by the mine’s FWMP 
in the GPO and the mine’s current Waste Management Permit from 
the ADEC. Freshwater aquatic monitoring has been occurring since 
2001 and is carried out and reported by the ADF&G in coordination 
with the Forest Service and the mine operator. 

The current version of the FWMP is a result of a Greens Creek–
sponsored interagency regulatory review of the Greens Creek Mine.
The Project Team consisted of representatives from KGCMC (the 
former operator) and several state and federal regulatory agencies, 
including the USEPA, Forest Service, USFWS, ADNR, ADF&G, 
ADEC, and the State Attorney General’s Office. 

The FWMP will be updated to reflect the decision documented in 
the Record of Decision. 

Reports from previous years’ biomonitoring work are available in 
Weber, Scannell, and Paustian (2002); Jacobs et al. (2003); Durst 
and Townsend (2004); Durst et al. (2005); Durst and Jacobs (2006, 
2007, 2008, 2009, 2010); and Kanouse (2011, 2012). 

Comment ID: PB.0.013 
As required by the FWMP, GPO Appendix 1, if a water quality 
standard exceedance is indicated, HGCMC will notify the Forest 
Service and ADEC within 14 days and conduct confirmation 
sampling. If the results are confirmed, HGCMC would prepare and 
submit a mitigation plan to the Forest Service and ADEC for review 
and approval. Also see the response to Comment PB.0.012. 

Comment ID: PB.0.014 
See the responses to comments PB.0.12, PB.0.13, PB.016, and 
PB.0.17. 

Comment ID: PB.0.015 
The effluent limits and permit coditions in the APDES permit were 
developed to be protective of designated uses. The operator is 
required to comply with the APDES discharge permit conditions at 
all times until the effluent meets water quality standards.  

NEPA analyses are developed under the premise that authorized 
activities are conducted in compliance with applicable permits. 
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Comment ID: PB.0.016
Sections 3.5.2.3 and 3.7.1.2 of the EIS describe the Hawk Inlet 
Monitoring Program, which requires regular monitoring of water 
quality, sediments, mussels, and worms at various locations in the 
inlet, not just in the mixing zone. These monitoring requirements are 
required as a part of the APDES permit. A more detailed description 
of the Hawk Inlet Monitoring Program is contained in annual reports 
and referenced in the EIS. Sampling locations for Hawk Inlet are 
depicted in Figure 3.5-4. Since the sampling locations and protocols 
would be the same for all alternatives, additional detail would not 
assist the Forest Service in the decision-making process. 

Comment ID: PB.0.017 
The mixing zone is based on specific modeling conducted using an 
USEPA hydrodynamic mixing model. The model incorporates and 
accounts for tidal action. 

As noted in comments and in the EIS in Section 1.8.3.1, the Forest 
Service is responsible for ensuring that the CWA requirements are 
met on National Forest System lands. Regulations in 36 CFR 
228.8(h) state that “certification of other approval issued by state 
agencies or other federal agencies of compliance with laws and 
regulations relating to mining operations will be accepted as 
compliance … with these regulations.” For this reason, the Forest 
Service defers to the USEPA’s and ADEC’s expertise in managing 
the reissuance of the authorized wastewater discharge permit. 

Reissuance of the permit is a process independent from the 
proposed action under consideration.  

The Forest Service cannot compel the USEPA or ADEC to require 
particular treatment technologies, dilution methods, or monitoring 
requirements associated with the permit. 

Comment ID: PB.0.018 
Comment noted. The EIS assumed that water treatment would 
continue to be required in order to meet water quality standards. 
The EIS did not look at different water treatment methods, since 
there would be no benefit to conducting that analysis (the current 
water treatment plant discharge is in compliance), nor would the 
conclusions of the EIS differ. Water treatment is required under the 
APDES permit. If water quality standards or permit limits change in 
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the future, then different treatment methods may be needed, but 
prediction of these changes is beyond the scope of this analysis. 
The Forest Service expects that ADEC and USEPA will continue to 
require a permit for the discharge that is in compliance with water 
quality standards and the CWA. 

The Forest Service practices an adaptive management approach. 
As disclosed in Section 3.5.2, annual reports of water quality 
monitoring include a trend analysis so that mitigation can be 
implemented if specific "trigger" values are exceeded. 

Comment ID: PB.0.019 
The NEPA analysis discloses in Section 3.5.3.1 that, based on 
current data, leachate from the TDF would need to be controlled, 
treated, and regulated by a discharge permit both during operations 
and after closure over the long term. Current leachate quality data 
are presented in tables 3.5-7 through 3.5-10 and in Technical 
Support Documents referenced in the EIS. The EIS does not 
provide a quantifiable estimate of treatment times and processes 
since these time frames are difficult to predict over the very long 
term, which is the case for the Greens Creek Mine TDF drainage. 

Comment ID: PB.0.020 
The NEPA analysis discloses in Section 3.5.3.1 that treatment 
would be required at least 100 years after closure of the mine, and 
perhaps in perpetuity. It further discloses in Section 3.5.3.4 that 
effluent would need to be pumped to the water treatment plant from 
the northern TDF site. 

As indicated in the EIS, HGCMC will be required to provide financial 
assurance. Financial assurance will be required to control and treat 
water in perpetuity. A description of financial assurance procedures 
is found in Section 1.8.3.1 and Appendix B. 

Comment ID: PB.0.021 
Section 3.5.2.2 discusses how tailings contact-water would be 
managed under all alternatives. Sections 3.5.3.1 through 3.5.3.5 
disclose how tailings contact-water and effluent would be managed, 
controlled, and treated for each alternative. 
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Comment ID: PB.0.022
See responses to the previous comments on this issue. The NEPA 
analysis discloses in Section 3.5.3.1 that, based on current data, 
leachate from the TDF would need to be controlled, treated, and 
regulated by a discharge permit both during operations and after 
closure. Current leachate quality data are presented in tables 3.5-7 
through 3.5-10 and in EIS Technical Support Documents. 

Comment ID: PB.0.023 
Calculating the amount of diagenesis is beyond the scope of the 
EIS and there is no need to ensure that the volume at closure would 
be the same as originally removed. The thickness of the growth 
media layer as proposed in the engineered cover would be 24 to 36 
inches. If the amount of plant growth media available at closure was 
insufficient, the operator would need to import material. Importing 
material would not be unprecedented; HGCMC currently imports 
approximately 16,000 cubic yards of rock annually for road 
construction. 

Comment ID: PB.0.024 
The discussions of the pre-mining environment and baseline 
conditions throughout the Chapter 3 discuss “natural conditions” 
and are consistent with the level of detail typically presented in 
NEPA documents. The commenter does not provide enough detail 
in describing what aspects of natural conditions descriptions are not 
adequately discussed for the Forest Service to provide a more 
specific response. 

Comment ID: PB.0.025 
Comment Noted. The reference has been added. 

Comment ID: PB.0.026 
The presentation of the functions and values in Section 3.8 has 
been revised based on input from the USACE and USEPA. Table 
3.10-3 has also been revised. 

Comment ID: PB.0.027 
Edit made per comment. Reference list has been updated to include 
missing references listed. 
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Comment ID: PH.0.001
Comment noted. 
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Comment ID: PL.0.001
Comment noted. 
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Comment ID: PN.0.001
Comment noted. The Forest Service respectfully disagrees with the 
assertion that changes would occur to “other sites have not been 
identified” since the assessment addresses the need for water 
treatment, waste rock sites, and quarries associated with each 
alternative. Staging areas would continue to be used in the future as 
they are used currently. 

Comment ID: PN.0.002 
The timeline for reaching capacity and implementing closure of the 
existing TDF under the GPO approved with the 2003 EIS was 
provided to the Forest Service by Kennecott Greens Creek Mining 
Company (HGCMC’s prececessor). HGCMC revised its estimate for 
when it will reach approved capacity of the dry stack, pushing back 
the date until 2016. The Forest Service believes that HGCMC’s 
proposed action to encompass 30 to 50 years worth of tailing 
disposal capacity represents a reasonable long-term approach to 
managing their operation and that the alternatives effectively 
address the issues identified during the scoping process. 

Comment ID: PN.0.003 
Irreparable harm is addressed as part of the discussion on 
Monument values in Section 3.19. Mining for the duration of the 
Exchange Agreement is considered as part of cumulative effects, 
which also address Monument values. 

Despite Mr. Hartman’s quote, the dry-stack approach to tailings 
management is actually an effective method for tailings disposal in a 
wet environment, as evidenced in part by the successes at Greens 
Creek. The dry-stack approach minimizes the footprint needed for 
tailings disposal compared to wet or paste disposal methods. 
Moving tailings off site was not considered for detailed analysis in 
developing alternatives since shipping tailings would increase 
disposal cost substantially and is not a practice employed in the 
lead/zinc mining industry. 

The Forest Service has not included an isotherm of the region since 
defining areas with similar temperatures would not influence our 
decision-making process. 
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Comment ID: PN.0.004
While we appreciate the commenter’s interest in mineral resources 
in the Monument, neither NEPA nor Forest Service regulations 
require that an EIS validate proven and probable reserves for a 
proposed expansion of a mine’s operation. 

Comment ID: PN.0.005 
Alternatives to the proposed action were developed that would meet 
the purpose and need of the proposed action, that would provide 
30–50 years of disposal capacity, and that would address the 
significant issues developed during scoping. See Sections 1.2, 
Purpose and Need; 1.7, Significant Issues; and Section 2.2, Issues 
and Alternative Development. The Forest Service uses the Forest 
Plan (2008) to guide management actions throughout the Tongass 
National Forest. However, the Admiralty Island National Monument 
Plan (1988) is also applicable. 

While the utility corridors and easements are identified in the Forest 
Plan, their use is not reasonably foreseeable within the context of 
this EIS and therefore is beyond its scope. 

The environmental audit is required under the State Waste Disposal 
Permit and is not the subject of this analysis; however, 
recommendations from the analysis were considered as they 
related to the tailings disposal. 

The Young Bay Experimental Forest was disestablished in 2009. 
Although termination of the mineral withdrawal is consistent with 
management of the area under the Semi-Remote Recreation LUD, 
which includes direction providing that “Forest lands within this LUD 
are open to mineral exploration and development.” this has not 
occurred. In order for the withdrawal to be terminated, the Regional 
Forester would have to request that the U.S. Department of the 
Interior revoke the 1963 mineral withdrawal, and a decision whether 
to approve that request would be made by the Secretary of the 
Interior. The process would include an environmental analysis under 
NEPA. 

It is not possible to predict an absolute fixed date of closure. The 
current proposal is to authorize additional disposal capacity to 
accommodate another 30 to 50 years of operations, though under 
the terms of Greens Creek Land Exchange Act, mining may not 
continue past 2095. This is acknowledged in Section 3.22, 
Cumulative Effects. 
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Comment ID: PN.0.006
The purpose and need for this action is to accommodate tailings 
disposal associated with mining known resources in addition to 
resources identified in the future through exploration. The possibility 
of mining through the time remaining under the Greens Creek Land 
Exchange Act has been added to the Cumulative Effects discussion 
in Section 3.22. 
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Comment ID: PN.0.007
Effects to components of the ecosystem are described throughout 
Chapter 3 of the EIS, with Section 3.18 dedicated specifically to 
Monument values. Numerous alternative sites were considered 
during alternatives development (see Section 2.2, Issues and 
Alternative Development, and Section 2.5, Alternatives Considered 
but Not Carried Forward). The EIS considered alternative TDF sites 
located outside the Monument. There are no other sites available to 
HGCMC that are suitable for containing 30–50 years’ worth of waste 
material disposal that are economically feasible and that would 
cause less environmental harm. 

Comment ID: PN.0.008 
Comment noted. These questions are analyzed in the EIS. All 
alternatives carried forward meet the purpose and need. See 
Chapter 2, sections 2.2 (Issues and Alternative Development), 2.3 
(Alternatives), and 2.5 (Alternatives Considered but Not Carried 
Forward), and Chapter 3, sections 3.7 (Aquatic Resources), 3.11 
(Wildlife), 3.16 (Subsistence), 3.18 (Socioeconomics), and 3.22 
(Monument Values). 

Comment ID: PN.0.009 
The layout of each alternative is provided in Chapter 2. Section 
3.14.3 provides a visual simulation of each alternative. These 
presentations provide sufficient detail for analysis and comparison 
of the alternatives in the context of the site itself from the 
perspective of someone looking from the water in Hawk Inlet. We 
respectfully disagree that the Washington Monument would be an 
appropriate reference point or provide any logical basis for comment 
compared to how the facility appears in its actual setting. 
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Comment ID: PN.0.010
Designs typically reviewed during the NEPA process are considered 
“conceptual” rather than “design” drawings at a given percent 
completion. There is no statutory requirement to generate 
documents at a 75% complete level. 

Comment ID: PN.0.011 
Effects to Tributary Creek and associated wetlands are described in 
sections 3.5 (Surface Water), 3.7 (Aquatic Resources), and 3.10 
(Wetlands). HGCMC will work with the USACE to determine 
mitigation for impacts to waters of the United States; the ultimate 
decision for how compensatory mitigation for wetland impacts would 
be accomplished lies with the USACE. Mitigation for impacts to fish 
species would occur in Greens Creek. 

Comment ID: PN.0.012 
Current Forest Service regulations and policy do not require the 
development or disclosure of financial assurance costs in NEPA 
documents. The Forest Service and State of Alaska cooperate 
under an Memorandum of Understanding to calculate and secure 
financial assurance for mines located on National Forest System 
lands in Alaska outside the NEPA process. 

See EIS Appendix B for a detailed discussion on reclamation bond 
and financial assurance. 

Comment ID: PN.0.013 
Management of National Forest System lands affected by the 
project is guided by the Tongass National Forest Land Use and 
Management Plan, which includes management direction for Non-
Wilderness National Monument and Semi-Remote Recreation, the 
applicable Land Use Designations in the project area. 

Utility corridors identified in Title 11 of ANILCA are not considered 
reasonably foreseeable since there are no plans currently under 
active consideration that would make use of the easements. 
Likewise we are unaware of any pending projects authorized or 
appropriated under the SAFETEA-LU (Safe Accountable Flexible 
Efficient Transportation Equity Act—A Legacy for Users) either 
through the National Corridor Infrastructure Improvement Program, 
Section 1702 High Priority Projects, or otherwise, that would be 
considered reasonably foreseeable in terms of this analysis and 
decision. 
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Comment ID: PN.0.014
Components of the GPO are updated as conditions warrant, such 
as when new information is gained that requires operational 
changes or when operational changes are proposed by the mine. 
Following the Record of Decision for this assessment, the GPO will 
be updated to reflect the selected alternative and any additional 
requirements or stipulations included in the ROD. 

We understand the commenter’s concerns related to adaptive 
management. However, adaptive management is currently the best 
method available to respond and react to the changes that are 
inevitable when monitoring environmental systems. When changes 
are needed (based on monitoring or changes in site conditions or 
operations), the Forest Service follows its administrative procedures 
to respond. Most of these procedures allow for public comment. 
Adaptive management is discussed in detail in Section 2.6.3. The 
Forest Service does not anticipate the need to apply adaptive 
management for potential impacts to subsistence, environmental 
justice, or socioeconomics since we do not anticipate the results of 
the analysis to change in regard to these resources over time. 
Water quality is addressed in Section 2.6.3 and we believe that the 
mitigation requirements identified for soils and vegetation as they 
relate to the permanent cover will serve as adaptive management 
related to reclamation of the TDF. 

Comment ID: PN.0.015 
The proposed new TDF under Alternative C would occupy 15.8 
acres, and under Alternative D, 15.5 acres. These footprints are 
each approximately 0.01% of the 132,719 acre drainage area for 
Fowler Creek. The effect of capturing runoff and drainage from 
either of these TDFs would be inconsequential to base or storm 
flows in Fowler Creek or the amount of water that naturally drains to 
Young Bay. 

Comment ID: PN.0.016 
Comment noted. 
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Comment ID: PW.0.001
The benefits and effects of the expansion are presented in the 
FEIS. Greens Creek Mine is the only active mine on Admiralty 
Island, although there are several other mining claims located 
outside the Monument. The majority of site inspections are 
conducted by the Forest Service and State of Alaska; the USEPA 
does not regularly conduct site inspections. 
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Comment ID: RB.0.001
Comment noted  
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Comment ID: RC.0.001
Comment noted. 
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Comment ID: RC.1.001
Comment noted. 
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Comment ID: RC.2.001
Comment noted. Alternatives C and D were developed in response 
to scoping comments that identified concerns about impacts to 
aquatic habitat. Because of the physiographic setting, it was not 
possible to develop an alternative that would avoid all wetlands and 
aquatic resources. These alternatives meet the purpose and need 
while minimizing impacts to wetlands and aquatic resources. 

Please note that the DEIS erroneously reported that the alternative 
TDF site would affect 34 feet of Class I streams. This is not correct; 
the alternative TDF site would not directly affect (by burial) any 
Class I streams. This has been corrected in the FEIS. 

Comment ID: RC.2.002 
The Forest Service has relied on a range of studies conducted over 
a specific period of time. Prior to using the reports, we evaluated the 
relevance and value of the data in each one, regardless of when 
they were drafted. Irreparable harm is addressed as part of the 
Monument values discussion presented in Section 3.19. 

Comment ID: RC.2.003 
Comment noted. The Forest Service’s decision and the rationale for 
making that decision are presented in the Record of Decision. 
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Comment ID: RF.0.001
Comment noted. 
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Comment ID: RG.0.001
Comment noted. 

Comment ID: RG.0.002 
Comment noted. The decision about whether to expand tailings 
storage in the Monument is complex and is discussed specifically in 
the Record of Decision. 
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Comment ID: SB.0.001
Comment noted. 

Comment ID: SB.0.002 
Comment noted. 

Comment ID: SB.0.003 
Comment noted. 

Comment ID: SB.0.004 
Comment noted.  
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Comment ID: SC.0.001
Comment noted. 

Comment ID: SC.0.002 
Comment noted. 

Comment ID: SC.0.003 
Comment noted.  
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Comment ID: SD.0.001
Comment noted. 

Comment ID: SD.0.002 
Comment noted. The comments have been included as part of the 
administrative record. However, we are unable to provide a detailed 
response to the comment about doing a “cursory job” since no 
details were provided on what aspects of the analysis are 
considered cursory. Likewise, we cannot consider changes in how 
we do our work without specific input on what the public believes we 
are doing wrong. 
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Comment ID: SG.0.001
Comment noted. 
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Comment ID: SK.0.001
The commenter has not provided the Forest Service with sufficient 
detail to allow us to determine what aspect of the analysis the 
commenter believes is insufficient. 

Comment ID: SK.0.002 
Comment noted. The proposed mitigation for salmon habitat in 
Greens Creek came about through discussion with biologists with 
the Forest Service and ADF&G. 

Comment ID: SK.0.003 
The Forest Service is responsible for ensuring that the CWA 
requirements are met on National Forest System lands. Regulations 
in 36 CFR 228.8(h) state that “certification of other approval issued 
by state agencies or other federal agencies of compliance with laws 
and regulations relating to mining operations will be accepted as 
compliance … with these regulations.” For this reason, the Forest 
Service defers to the USEPA’s and ADEC’s expertise in managing 
the authorized wastewater discharge permit and assumes for the 
purposes of this analysis that the permitted discharge complies with 
the CWA. 

The Forest Service does not have authority over how ADEC and the 
USEPA conduct permitting, establish monitoring, or implement 
mitigation through their respective authorities under the CWA or 
under State solid waste regulations. Appropriate monitoring 
programs are established in conjunction with permitting. Currently, 
water quality and sediment quality are monitored at several 
locations, and bioassays of resident mussels and sediment worms 
take place in accordance with the APDES permit (see Section 
3.5.2.3). 
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Comment ID: SPH.0.001
Comment noted. 

Comment ID: SPH.0.002 
Comment noted. 

Comment ID: SPH.0.003 
Comment noted. Mobile source greenhouse gas emissions at the 
Greens Creek Mine for Alternative B would add 707 tons of carbon 
dioxide emissions per year, or 0.16% of Juneau’s total greenhouse 
gas emissions; Alternative C would add 946 tons of carbon dioxide 
emissions per year, or 0.21% of Juneau’s total greenhouse gas 
emissions; and Alternative D would add 910 tons of carbon dioxide 
emissions per year, or 0.21% of Juneau’s total greenhouse gas 
emissions. Alternatives C and D would produce 0.05% more 
greenhouse gas emissions than alternatives A and B yearly. In 
comparison, Juneau’s yearly highway transportation greenhouse 
gas emissions equal 29% of the borough’s total greenhouse gas 
emissions. 
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Comment Response 
Comment ID: SS.0.001
Comment noted. 

Comment ID: SS.0.002 
Comment noted. 

Comment ID: SS.0.003 
Comment noted. 
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Comment Response 
Comment ID: SS.1.001
Comment noted. 

Comment ID: SS.1.002 
Comment noted. 
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Comment ID: SS.1.003
Comment noted. 

Comment ID: SS.1.004 
Comment noted. 

Comment ID: SS.1.005 
Comment noted. Estimated maximum fugitive dust emissions 
(PM10) for each alternative in Table 3.2-4: 
Alternative A: 159 tons per year 
Alternative B: 192 tons per year 
Alternative C: 259 tons per year 
Alternative D: 260 tons per year 

Under alternatives C and D, upgrades to the A road would impact 
an additional 13.8 acres of wetlands. 

Comment ID: SS.1.006 
Comment noted. 

Comment ID: SS.1.007 
NEPA does not require an assessment of worst-case scenarios 
(e.g., failures). The Forest Service does not pursue permitting 
actions under the assumption that a facility would be improperly 
designed, built, operated, or closed. The design of the TDF does not 
involve new or unproven technology; therefore, the Forest Service 
would not expect a failure of the bottom liner or collection system to 
be reasonably foreseeable. Likewise, the soil cover system will 
need to be tested as part of the mitigation measures; based on the 
ongoing cover studies at Site 23 and the mitigation to be required to 
demonstrate performance of the cover, a failure of that system is 
not reasonably foreseeable. A failure of run-on diversion is 
reasonably foreseeable since it could occur as a result of a storm in 
excess of the design capacity of the facility. These cases are 
addressed as part of the APDES permit and would need to be 
remedied as soon as possible after the event.  

This type of failure is considered in the analysis of water resources 
(Section 3.5) and aquatic resources (Section 3.7). 
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Comment ID: SS.1.008
Comment noted. The Forest Service is aware that the State has 
concerns with multiple disposal facilities beyond those discussed in 
the EIS. The EIS focuses on the environmental effects related to the 
siting, construction, operation, and closure of the tailings facility 
expansion. 

Comment ID: SS.1.009 
Comment noted. We believe that the EIS presents some of these 
issues, but acknowledge that the State has a different perspective 
as well as different statutes and standards that need to be 
considered. The Record of Decision provides the rationale involved 
in identifying the selected alternative. 

Comment ID: SS.1.010 
While the NEPA decision does not necessarily consider nuances in 
costs (we must consider measures that could be cost prohibitive), 
the document has addressed the issue of multiple locations versus 
a single location in terms of environmental effects. 

Comment ID: SS.1.011 
Table ES-1 has a line item showing new tailings disturbance by 
alternative:  
Alternative A: 0 
Alternative B: 54.3 acres 
Mitigated Alternative B: 43.5 acres 
Alternative C: 101.7 acres 
Alternative D: 103.1 acres 

Reclamation and closure are discussed in Section 2.4-9:Upon 
permanent cessation of operations, an engineered soil cover will be 
placed over the TDF, with the overall purpose to stabilize the 
disturbed area and ensure long-term protection of land and water 
resources in the area and to obtain near-natural conditions. 

Total new wetlands removed by alternative can be found in Section 
3.10, Wetlands, tables 3.10-4, 3.10-6, 3.10-7, and 3.10-8:  
Alternative A:0 
Alternative B: 89 acres 
Mitigated Alternative B: 70 acres 
Alternative C: 128 acres 
Alternative D: 139 acres 
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Comment ID: SS.1.012
Comment noted. The possibility that the pipeline between the new 
TDF and the existing treatment plant could be ruptured is addressed 
in sections 3.7.3.4 and 3.7.3.5 (Aquatic Resources—Freshwater, 
alternatives C and D, respectively). The information was added to 
Section 3.5, Water Resources. 

Comment ID: SS.1.013 
Comment noted. 

Comment ID: SS.1.014 
The requested information has been added to Section 1.8.4, State 
and Local Governments. 

Comment ID: SS.1.015 
Text revised per comment. 

Comment ID: SS.1.016 
The FWMP was established using the 25th percentile of sitewide 
hardness values. Besides being used to establish a conservative 
regulatory value, this low value was also used to calculate Method 
Limits (ML) and Method Detection Limits (MDL) for analytical quality 
control objectives for the program (i.e., ML = 0.9*AWQS and MDL = 
ML/3.18). This lower hardness value assured that analytical 
detection goals in the Quality Assurance Program Plan were 
established that were sensitive enough for comparison to the water 
quality standards. 

While the Forest Service understands that the hardness value used 
is always arguable, the standards presented in the EIS are not used 
to establish regulatory criteria. For the purposes of the EIS, an 
average hardness of 46 mg/L for Tributary Creek was used to show 
how hardness-based metal criteria are calculated and for data 
comparison purposes. Tributary Creek was chosen because it is an 
important stream in the impacts analysis. 

Comment ID: SS.1.017 
Edit made per comment: Extra decimal places removed. 

Comment ID: SS.1.018 
Figure 3.5-3 was developed from HGCMC’s 2010 Site Water 
Balance report, prepared by EDE. The purpose of the figure was 
primarily to support the discussion of sitewide water management in



Appendix A, Part 1: Forest Service Responses to Comments 

A-234  Greens Creek Mine Tailings Disposal Facility Expansion Final EIS 

Comment Response 
Sections 3.5.3.1 and 3.5.3.2 rather than to present a detailed water 
balance for the TDF. The EDE report used estimates to determine 
drainage in the TDF from 2003 that are different than the observed 
data used by Petros (2011). The figure has been removed based on 
this and other comments in order to avoid confusion. 

Comment ID: SS.1.019 
The EIS has been modified throughout to reflect that ADEC stayed 
the effective date of reissuance of the APDES permit (AK0043206) 
and administratively extended the 2005 NPDES permit conditions 
until the permit is reissued. 

Comment ID: SS.1.020 
Comment noted. The EIS defines closure as “the final stage of 
mining, which involves closing all mine openings, regrading and 
reclaiming disturbed areas.” We are satisfied with this definition for 
closure as it is used throughout the document. 

Comment ID: SS.1.021 
Statements indicating discharge without treatment have been 
eliminated from all alternatives. The Forest Service does not view 
the evaluation of water treatment technologies or potential 
discharge scenarios as consequential to this analysis since both 
currently are and will continue to be conducted within regulatory 
standards (i.e., protective of beneficial uses) as managed by ADEC 
and USEPA. 

Identifying passive treatment as a potential mechanism would be 
presumptive without treatability studies being conducted to evaluate 
effectiveness and to determine a design for a system. If water 
quality at closure or some time after closure is better than current 
predictions, the method of control, treatment, and discharge, as well 
as the outfall location, would be evaluated as a part of future 
APDES permitting requirements. 

Comment ID: SS.1.022 
For consistency, the water quality standards for hardness-based 
metals in this section were made consistent with the standards 
presented in Section 3.5. Please see the response to Comment 
SS.1.016. 

A footnote was added to these tables explaining the hardness used.
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Comment ID: SS.1.023
Comment noted. The purpose of the table is to help present 
baseline conditions for the site in as simple a manner as possible. 
The dates for sampling at all the stations vary. The dates were not 
inserted because the Forest Service feels that it complicates the 
table further without adding to the outcome of the analysis. 

Comment ID: SS.1.024 
Comment noted. Please see the response to Comment SS.1.018. 

A more detailed explanation of how water flows through the pile, 
including the discharges at the facility boundary (i.e., in the wet 
wells) is presented in more detail in Condon (2011). The commenter 
(or reader) is referred to that report. In addition, the Forest Service 
will require HGCMC to update the TDF water quality model in 
conjunction with required environmental audits. The flow 
calculations could be evaluated further at that time. 

Comment ID: SS.1.025 
The FEIS has been updated to include information from Kanouse 
2012. 

Comment ID: SS.1.026 
Text revised per comment. 

Comment ID: SS.1.027 
The discussion of benthic macroinvertebrates in Section 3.7.2.1 was 
revised. Data were added and differences among years relative to 
significance were noted. 

Comment ID: SS.1.028 
The reference to flow in Greens Creek was removed. 
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Comment Response 
Comment ID: SS.1.029
Text revised per comment. Added “Juvenile Dolly Varden (2–3 
years old) are used for the sampling to ensure metal concentrations 
are based on resident fish populations.” 

Comment ID: SS.1.030 
Text was revised for clarity. 

Comment ID: SS.1.031 
Text revised per comment. The reference to Tongass National 
Forest densities has been removed. More recent information from 
2011 has been added. 

Comment ID: SS.1.032 
Text has been added to section 3.7.2.1 to note the influence of 
stream geomorphology on aquatic life. 

Comment ID: SS.1.034 
Text revised per comment. The sentence was revised to “Monitoring 
data show that mine operations have not affected aquatic 
organisms, including periphyton, benthic macroinvertebrates, or 
fish, since monitoring began in 2001.” 
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Comment Response 
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Comment Response 
Comment ID: SW.0.001
Comment noted. The Forest Service’s selected alternative and the 
rationale for the selection are presented in the Record of Decision. 
The USACE will issue its own Record of Decision as well. 

Comment ID: SW.0.002 
Comment noted. 

Comment ID: SW.0.003 
Comment noted. Socioeconomic effects of the mine are discussed 
in Section 3.18, Socioeconomics. 
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Comment Response 
Comment ID: SW.0.004
Comment noted. 
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Comment Response 
Comment ID: TS.0.001
Comment noted. 
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Comment Response 
Comment ID: TW.0.001
Comment noted. 
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Comment Response 
Comment ID: WB.0.001
Comment noted. 
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Comment Response 
Comment ID: WB.1.001
Testing was previously conducted on waters collected in Hawk Inlet 
near the mine’s permitted discharge point to assess chronic and 
acute toxicity of effluent to shellfish, as required by the NPDES 
permit at the time. Testing was discontinued in 2005 with the 
reissuance of the permit when the USEPA determined that the data 
showed that the effluent from Outfall 002 has no reasonable 
potential to contribute to an exceedance of the (Alaska) water 
quality standards for toxicity and there was no reason to believe that 
the characteristics of the discharge would change over the term of 
the permit (USEPA 2005). Thus, the Forest Service does not have a
reason to believe that the treated water discharged from the mine 
into Hawk Inlet is affecting pink neck clams near Wheeler Creek. 



Appendix A, Part 1: Forest Service Responses to Comments 

A-244  Greens Creek Mine Tailings Disposal Facility Expansion Final EIS 

Comment Response 
Comment ID: WC.0.001
Comment noted. 
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Comment Response 
Comment ID: WC.1.001
Comment noted. 

Comment ID: WC.1.002 
Comment noted. 
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Comment Response 
Comment ID: WC.1.003
Comment noted. 
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Comment Response 
Comment ID: WN.0.001
Comment noted. 

Comment ID: WN.0.002 
Comment noted. 

Comment ID: WN.0.003 
Comment noted. Alternatives A and B would impact three 
watersheds: Cannery Creek, Tributary Creek, and South Hawk Inlet.
Alternatives C and D would impact five watersheds: Cannery Creek, 
Tributary Creek, South Hawk Inlet, Fowler Creek, and North Hawk 
Inlet (see Section 3.5, figures 3.5-5 and 3.5-6). 
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Comment Response 
Comment ID: WN.0.004
Comment noted. An active goshawk nest was located in 2011 
adjacent to the proposed new TDF to the north under alternatives C 
and D. Impacts to the goshawk and other wildlife species are 
presented in sections 3.11 (Wildlife) and 3.12 (Threatened, 
Endangered, Candidate, and Forest Service Alaska Region 
Sensitive Species). 

Comment ID: WN.0.005 
Correction: Alternatives C and D would add an additional 5.6 miles 
round-trip for haul trucks to travel from the portal to the new 
northern TDF. Fuel usage may vary. 

Mobile source greenhouse gas emissions at the Greens Creek Mine 
for Alternative B would add 707 tons of carbon dioxide emissions 
per year, or 0.16% of Juneau’s total greenhouse gas emissions; 
Alternative C would add 946 tons of carbon dioxide emissions per 
year, or 0.21%, of Juneau’s total greenhouse gas emissions; and 
Alternative D would add 910 tons of carbon dioxide emissions per 
year, or 0.21% of Juneau’s total greenhouse gas emissions. 
Alternatives C and D would produce 0.05% more greenhouse gas 
emissions than alternatives A and B yearly. In comparison, 
Juneau’s yearly highway transportation greenhouse gas emissions 
equal 29% of the borough’s total greenhouse gas emissions. 
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Comment Response 
Section 3.7.3.1, page 3‐97: ADF&G issued Fish Habitat Permit FH11‐I‐0123 to Hecla 
Greens Creek Mining Company on March 22, 2012 authorizing repair and 
maintenance of the fish pass in perpetuity. Success of the fish pass will be 
documented by juvenile coho salmon captured at Site 54 during the annual 
biomonitoring sampling. If juvenile coho salmon are not captured within three 
years after fish pass repair, Hecla will be required to investigate adult coho salmon 
passage through the fish pass.  
 

Comment ID: SS.1.033
Comment noted. This information has been added to the Final EIS. 
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Comment Response 
Comment ID: BH.0.001
Comment noted. Please see the responses to detailed comments 
below. 

Comment ID: BH.0.002 
See the responses to detailed comments below. 
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Comment Response 
Comment ID: BH.0.003
Comment noted. See the responses to detailed comments below. 

Comment ID: BH.0.004 
Project impacts to fish habitat are an important consideration in the 
district engineer’s analysis of potential beneficial and detrimental 
impacts to the environment, as well as the overall public interest, when 
evaluating a proposal under the NEPA review process. 

The decision by the district engineer on whether to issue a permit for the 
proposed work will be based on consideration of all factors that may be 
relevant to the proposal, including conservation, economics, aesthetics, 
general environmental concerns, wetlands, historic properties, fish and 
wildlife values, flood hazards, floodplain values, land use, navigation, 
shore erosion and accretion, recreation, water supply and conservation, 
water quality, energy needs, safety, food and fiber production, mineral 
needs, considerations of property ownership, and the general needs 
and welfare of the people. 
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Comment Response 
Comment ID: BH.0.005
Project impacts to anadromous fish habitat are an important 
consideration in the district engineer’s analysis of potential beneficial 
and detrimental impacts to the environment, as well as the overall public 
interest, when evaluating a proposal under the NEPA review process. 

The decision by the district engineer on whether to issue a permit for the 
proposed work will be based on consideration of all factors that may be 
relevant to the proposal, including conservation, economics, aesthetics, 
general environmental concerns, wetlands, historic properties, fish and 
wildlife values, flood hazards, floodplain values, land use, navigation, 
shore erosion and accretion, recreation, water supply and conservation, 
water quality, energy needs, safety, food and fiber production, mineral 
needs, considerations of property ownership, and the general needs 
and welfare of the people. 

Comment ID: BH.0.006 
Please note that repair of the fish passage project would provide 
anadromous fish access to an additional 10,600 feet of stream in 
Greens Creek. Following the Forest Service Record of Decision, the 
financial assurance and reclamation and closure plan will be updated. 
The Forest Service will require bonding for maintenance of the fish 
passage facility in perpetuity. Additionally, the Forest Service and 
ADF&G will require quarterly inspection of the fish passage structure 
(see Table 2.6-2). 

Comment ID: BH.0.007 
Contamination of fen wetlands would be in violation of the GPO and the 
APDES permit. The facility as designed is lined, and water in contact 
with tailings (contact water) would be collected and pumped to the 
wastewater treatment plant prior to being discharged into Hawk Inlet. 

The alternatives were each developed to minimize the extent of 
wetlands impacted while remaining practicable in their design. 
Therefore, impacts to fen wetlands could not be avoided entirely. The 
EIS discloses this situation and mitigation will take all wetland impacts 
into account. 
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Comment Response 
Comment ID: BH.0.008
Monitoring would continue to be required by the General Plan of 
Operations (GPO), Freshwater Monitoring Program (FWMP), Waste 
Management Permit, and the APDES permit. The FWMP was 
developed during an interagency regulatory review. The FWMP requires 
surface water, groundwater, and biological monitoring. 

If an exceedance of Alaska Water Quality Standards is identified, the 
operator is required to identify and explain the cause of the exceedance 
in a written notice to the Forest Service and ADEC within 30 days of 
identifying the exceedance. This notice must contain a plan to mitigate 
the cause of the exceedance. The agencies will either approve the 
mitigation plan, or recommend changes to the plan that will help 
alleviate potential impacts to the designated uses of the receiving 
waters. 

Under the FWMP, an annual report is produced as a part of the 
operations plan. This report documents trends in water quality in all 
project drainage features and creeks. This annual FWMP report is sent 
to the Forest Service and ADEC for review and presented at a meeting 
that is open to the public. 

Additionally, the Waste Management Permit requires a facility-wide 
environmental audit to be completed every five years. 

Comment ID: BH.0.009 
Monitoring requirements are established in the 2005 APDES Permit 
(AK0043206. Under this permit, effluent is monitored prior to discharge, 
as well as in Hawk Inlet. As required by the APDES permit, HGCMC 
conducts its Hawk Inlet Monitoring Program and prepares an annual 
report summarizing the findings. The terms and monitoring conditions 
established by the permit are outside the scope of this decision. 

Comment ID: BH.0.010 
Monitoring requirements are established by the APDES Permit 
(AK0043206). As required by the permit, HGCMC conducts its Hawk 
Inlet Monitoring Program and prepares an annual report summarizing 
the findings. The terms and monitoring conditions established by the 
permit are outside the scope of this decision. 

Comment ID: BH.0.011 
See response to Comment BH.0.008. 
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Comment Response 
Comment ID: BH.0.012
Comment noted. Aquatic monitoring would continue under all 
alternatives. 

Comment ID: BH.0.013 
Monitoring would continue to be required by the GPO, FWMP, and 
Waste Management Permit. The FWMP was developed during an 
interagency regulatory review. The FWMP requires surface water, 
groundwater, and biological monitoring using quantitative metrics. 

Comment ID: BH.0.014 
References to the cited monitoring reports have been added. Please 
note that the FWMP, Hawk Inlet Monitoring Program, and recent annual 
reports are available to the public online at 
http://dnr.alaska.gov/mlw/mining/largemine/greenscreek/. 

Comment ID: BH.0.015 
Aquatic monitoring is performed as required by the GPO and Waste 
Management Permit. The FWMP states that macroinvertebrate 
community assessment should follow the techniques described in Major 
and Barbour (1999). “Standard Operating Procedures for the Alaska 
Stream Condition Index: A Modification of the U.S. EPA Rapid 
Bioassessment Protocols” (Kanouse 2012, p. 8) provides the basis for 
using riffles:  

“We collected five benthic macroinvertebrate samples from each site 
using a Hess sampler in riffles where we observe the greatest amount of 
taxonomic density and richness (Barbour et al. 1999). This sample 
design reduces the variability that arises from sampling other habitats, 
such as pools, where pollution-sensitive taxa are less likely to be 
present.” 

Kanouse, K.M. 2012. Aquatic Biomonitoring at Greens Creek Mine, 
2011. Technical Report 12-03. Alaska Department of Fish and Game, 
Division of Habitat, Douglas, Alaska. 

Comment ID: BH.0.016 
Comment noted. Please note that areas that were previously wetland 
habitat and that would be buried by the TDF would be reclaimed as 
upland forest. 
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Comment Response 
Comment ID: BH.0.017
Chapter 3, sections 3.x.2 discuss the baseline (present natural) 
conditions for each of the resources analyzed in the document. Neither 
the Forest Service nor the State of Alaska requires an operator to 
establish quantitative reclamation goals as part of a closure plan. 

Comment ID: BH.0.018 
Comment noted. 

Comment ID: BH.0.019 
Comment noted. 

Comment ID: BH.0.020 
Following the Forest Service Record of Decision, the financial 
assurance and reclamation and closure plan will be updated. The Forest 
Service will require bonding for maintenance of the fish passage facility 
in perpetuity. Additionally, the Forest Service and ADF&G will require 
quarterly inspection of the fish passage structure (see Table 2.6-2). As 
required by the FWMP, annual aquatic biomonitoring is conducted 
above the fish passage structure. As part of this program, State 
biologists use a three-pass depletion method to sample fish abundance.

Comment ID: BH.0.021 
The footprint of Alternative C was developed to minimize impacts to 
aquatic systems, including wetlands, subject to geotechnical 
requirements. 

Comment ID: BH.0.022 
Discharge and receiving water quality monitoring is required by the 
APDES permit. Freshwater and aquatic biomonitoring are established 
by the FWMP and the GPO. 

Please note that the FWMP, Hawk Inlet Monitoring Program, and recent 
annual reports are available to the public online at 
http://dnr.alaska.gov/mlw/mining/largemine/greenscreek/. 

Also, see the response to Comment BH.0.008. 

Comment ID: BH.0.023 
Comment noted. 
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Comment Response 
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Comment Response 
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Comment Response 
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Comment Response 
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Comment Response 
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Comment Response 
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Comment Response 
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Comment Response 
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Comment Response 
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Comment Response 
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Comment Response 
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Comment Response 
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Comment Response 
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Comment Response 
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Comment Response 
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Comment Response 
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Comment Response 
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Comment Response 
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Comment Response 
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Comment Response 
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Comment Response 
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Comment Response 
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Comment Response 
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Comment Response 
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Comment Response 
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Comment Response 
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Comment Response 
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Comment Response 
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Comment Response 
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Comment Response 
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Comment Response 
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Comment Response 
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Comment Response 
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Comment Response 
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Comment Response 
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Comment Response 
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Comment Response 
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Comment Response 
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Comment Response 
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Comment Response 
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Comment Response 
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Comment Response 
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Comment Response 
Comment ID: BL.1.001
Comment noted. 

Comment ID: BL.1.002 
The regulations in 36 CFR 228.80(c)(2)(ii) require the authorized officer 
to consider the long- and short-term costs of mitigation measures in the 
context of the economic viability of the operations. The regulation does 
not indicate that this consideration must be included as part of the 
NEPA analysis. Based on comments received from HGCMC, the 
authorized officer has no indication that any of the mitigation measures 
or alternatives would jeopardize the economic viability of the Greens 
Creek operation. NEPA regulations do not require a cost–benefit 
analysis. 

It is important to note that alternatives were developed using information 
typical for a scoping-level study for mining operations. The result is that 
each of the alternatives carried forward was economically feasible and 
therefore “practicable.” The Forest Service, the USACE, and the public 
are therefore free to base the comparison of alternatives on 
environmental effects without concern about the costs. 

Comment ID: BL.1.003 
The EIS has been modified throughout to reflect the current status of the 
APDES permit (AK0043206). Sections 1.2, 1.8.3.3, 2.4.4, and 3.5.2.1, 
among others that refer to the discharge permit, have been modified to 
reflect that the 2005 NPDES permit conditions have been 
administratively extended until the permit is reissued. 

The Forest Service and USACE have reviewed all the letters cited in 
this comment. They are included as a part of the public record. 

The USACE has no authority over the permit reissuance process and 
cannot compel the USEPA or ADEC to require particular treatment 
technologies, dilution methods, or monitoring requirements associated 
with the permit. Since the discharge is and will continue to be permitted 
by agencies with authority for CWA Section 402 compliance, we 
consider the discharge to be protective of water quality in Hawk Inlet 
and its designated beneficial uses, including the propagation of fish, 
shellfish, and other aquatic life and wildlife, for the purposes of this 
analysis. As such, the EIS does not consider alternative discharge or 
treatment scenarios. 
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Comment Response 
Comment ID: BL.1.004
Please see the response to Comment BL.1.003 and the Forest Service 
responses to comments BL.0.007 and BL.0.008. 

The referenced documents have been incorporated into the project 
record. 

Comment ID: BL.1.005 
The EIS discusses mitigation measures in compliance with the 
regulations. A summary of the mitigation measures is provided in Table 
2.6.2, which also identifies the sections of the EIS where more detailed 
discussions of the mitigation measures can be found. This comment 
does not provide specific information regarding why the commenter 
believes that the mitigation discussions are not reasonably complete. 

The EIS clearly discloses the area that would be lost to subsistence 
activities for each alternative. Because the area lost is a small 
percentage of similar available land and mitigation will protect against 
further loss, the EIS concluded that impacts on subsistence would be 
minimal. The Forest Service does not consider mining activities to be an 
irreparable loss of traditional uses in Hawk Inlet. The EIS acknowledges 
the loss of traditional use in the mine area during operations and has 
included mitigation in the form of requiring the proponent to conduct 
additional research into traditional uses in the area. 

Comment ID: BL.1.006 
We do not find that replacement or substitute resources are necessary 
or warranted, based on consultation with the local tribal and non-tribal 
entities conducted by the Forest Service. 

HGCMC’s funding the completion of the Thayer Creek hydro project for 
Angoon or funding the connection of Hoonah to the intertie would not 
replace or substitute “resources or environments” impacted and is 
unrelated to HGCMC’s GPO. 

Additional cleanup of the 1989 concentrate spill at the ore loading facility 
is under the jurisdiction of the State of Alaska and, if warranted, would 
need to be addressed through their contaminated sites program. 
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Comment Response 
We encourage the tribes to work directly with HGCMC and the State on 
the issues raised in these comments. The Forest Service has had 
several consultation meetings and we are willing to have additional 
meetings to further explain actions that are and are not within our 
authority. 

Comment ID: BL.1.007 
The socioeconomic effects discussion focuses on where the effects of 
the operation occur, which is primarily Juneau. The socioeconomic 
section discloses that the majority of the workers employed at the mine 
reside in Juneau and presents current unemployment rates and poverty 
levels both in the City and Borough of Juneau and in the Hoonah–
Angoon Census Area (see Section 3.18.2). Additional socioeconomic 
data and recognition of community concerns over unemployment, 
poverty levels, and population decline in Angoon, as well as the fact that 
Angoon realizes little benefit from the mine, have been added to Section 
3.18.2. 

Comment ID: BL.1.008 
Pool and riffle features have been added to the description of Tributary 
Creek in Section 3.7.1.1. The quality of the habitat that could be lost is 
considered in the estimate of coho salmon smolt production, which is 
quantitative in its assessment. 

Comment ID: BL.1.009 
The USACE respectfully disagrees with the assertion that the EIS 
contains process and factual flaws. We also disagree about the need for 
a supplemental DEIS and public review. Some changes were made to 
the DEIS based on comments, but the changes do not rise to a level of 
significance that would warrant a supplemental EIS. 
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Comment Response 
Comment ID: DC.0.001
Comment noted. The previous operator of the site, Kennecott Greens 
Creek Mining Company, installed a 2-acre test cover of the design over 
a portion of the waste rock dump in 2000. That cover’s performance was 
monitored regularly and documented in Hopp, Giesen, and McDonnell 
(2010). Hopp, L., T. Giesen and J. McDonnell. 2010. Hydrological 
Performance of Cover Systems at the Greens Creek Mine: Combined 
Field-Modeling Analysis. Final Project Report. Oregon State University. 
Corvallis OR. 

We agree that Alternative C would provide an additional 10 years of 
data on the behavior of acid generation in the dry stack while the 
operator continued mining and disposal activities on site. However, the 
test cover should help minimize the potential for surprises regardless of 
the alternative selected. 

Comment ID: DC.0.002 
Comment noted. The EIS has been modified throughout to reflect that 
the issuance of the APDES permit was stayed by ADEC. The EIS has 
been modified throughout to reflect the current status of the permit 
(AK0043206). Sections 1.2, 1.8.3.3, 2.4.4, and 3.5.2.1, among others 
referring to the permit, have been modified to reflect that the 2005 
NPDES permit conditions have been administratively extended until the 
permit is reissued. 

Reissuance of the wastewater discharge permit is a process 
independent from the proposed action under consideration. As noted in 
comments and in the EIS in Section 1.8.3.1, the Forest Service is 
responsible for ensuring that the CWA requirements are met on National 
Forest System lands. Regulations in 36 CFR 228.8(h) state that 
“certification of other approval issued by state agencies or other federal 
agencies of compliance with laws and regulations relating to mining 
operations will be accepted as compliance … with these regulations.” 

For this reason, the Forest Service defers to the USEPA’s and ADEC’s 
expertise in managing the reissuance of the authorized wastewater 
discharge permit and assumes for the purposes of this analysis that the 
permitted discharge complies with the CWA. The Forest Service 
recognizes that the discharge is being conducted as a legally permitted 
activity and that the discharge into Hawk Inlet is protective of the 
receiving water body and its designated beneficial uses, including the 
propagation of fish, shellfish, and other aquatic life and wildlife. 
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Comment Response 
Comment ID: DC.0.003
Please see the response to Comment DC.0.002. 

Comment ID: DC.0.004 
Please see the response to Comment DC.0.002. The Forest Service 
has no authority over the permit reissuance process and cannot compel 
the USEPA or ADEC to require particular treatment technologies, 
dilution methods, or monitoring requirements associated with the permit.
Since the discharge is and will continue to be permitted by agencies 
with authority for CWA compliance, the Forest Service considers the 
discharge to be protective of water quality for the purposes of this 
analysis (36 CFR 228.8(h)). As such, the EIS does not consider 
alternative discharge or treatment scenarios. 

Comment ID: DC.0.005 
Comment noted. Please see the responses to comments DC.0.002 and 
DC.0.004. 

Comment ID: DC.0.006 
The DEIS acknowledges in Appendix B that the current reclamation 
bond needs to be updated to take into account the TDF expansion and 
the newly identified need for long-term water treatment. The DEIS 
contains an extensive discussion of the components that will be required 
of the updated financial assurance and the process that the Forest 
Service and State of Alaska follow to do this. 

Comment ID: DC.0.007 
As noted in the comment, the recent environmental audit (SRK 2009) 
identified a concern regarding the uncertainty in the need for long-term 
water treatment. Based on that concern, SRK recommended that the 
site should continue to collect the data needed for assessing long-term 
water quality treatment, treatment requirements, and treatment options.

The EIS identified the need for long-term water treatment. Thus, 
financial assurance for long-term water treatment will be required. This 
is reflected in the EIS (see sections 2.4.8.2, 3.4.4, and 3.5.3.1 and 
Appendix B). See the response to Comment DC.0.008 regarding the 
difficulty of including a cost estimate in the EIS. 

The reclamation and closure plan and financial assurance will be 
updated as a separate process following, and based on direction in, the 
Record of Decision. 
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Comment Response 
Comment ID: DC.0.008
Appendix B of the EIS states that (1) the Forest Service is committed to 
requiring water treatment for as long as needed beyond mine closure 
and (2) the Forest Service will require that the updated financial 
assurance includes costs for long-term water treatment. Appendix B 
specifies that, for the purposes of cost estimation, 100 years of water 
treatment is assumed. Even though water treatment could occur for a 
longer time, the bond estimate remains approximately the same for 
treatment beyond 100 years. 

A numerical estimate of the reclamation and closure cost is not included 
in the EIS, since this amount will be determined after the ROD is issued.
At that time there will be certainty regarding the selected alternative, 
mitigation measures that will be required, and any other stipulations. 

We believe that the written commitment to require water treatment and 
to update the financial assurance is sufficient disclosure for the 
purposes of NEPA, without having to include an uncertain cost estimate.

The Forest Service requires the submittal of a bond for reclaiming 
disturbances before approval of a plan of operations and 
implementation of the action (see FEIS Section 2.4.9.2). 

The Forest Service’s administration regulations do not require public 
review and comment on the reclamation and closure estimate. The 
State process does allow for public comment. This is disclosed in 
Appendix B of the EIS. 

Also see the response to Comment DM.3.007. 

Comment ID: DC.0.009 
Comment noted. 

Comment ID: DC.0.010 
The DEIS did not identify an agency-preferred alternative because none 
existed at the time. The FEIS includes a preferred alternative, consistent
with 40 CFR 1502.14(e). 

Comment ID: DC.0.011 
Comment noted. The FEIS presents the Forest Service’s identification 
of the preferred alternative (see Section 2.3.6). 
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Comment Response 
Comment ID: DC.0.012
Long-term stability, both static and dynamic, will need to be addressed 
in detail during final design of the new dry-stack facility. However, these 
analyses are not appropriate for an alternatives investigation, nor will 
they have a significant impact on the choice among alternatives, 
because the seismic considerations will be roughly equal for all 
alternatives (see DEIS Section 3.3.4). 

In addition, because this facility will not be impounding water, 
regulations pertaining to dams do not apply to the proposed facility. The 
facility will fall under the jurisdiction of ADEC Solid Waste Regulations 
(18 AAC 60), which require conceptual consideration of stability during 
permitting and detailed stability analyses prior to closure. 

Comment ID: DC.0.013 
Comment noted. See the response to Comment DC.0.012. 

Comment ID: DC.0.014 
Comment noted. See the response to Comment DC.0.012. 

Comment ID: DC.0.015 
Comment noted. The TDF is a dry-stack design not intended to impound 
either tailings or water. Therefore, the TDF is not comparable to a “large 
dam,” nor would it be subject to Federal Energy Regulatory Commission 
regulations. Also see the response to Comment DC.0.012. 
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Comment Response 
Comment ID: DC.0.016
Comment noted. See the response to Comment DC.0.012. 

Comment ID: DC.0.017 
The new TDF would be developed in the same manner as the existing 
TDF, including the design and construction and operation of the sub-
drains, liner, and tailings placement. New finger and blanket drains 
would be placed to form the facility underdrain system. The underdrains 
would be built on a pad of nonreactive material. See EIS sections 2.3.3 
and 2.3.4. Seepage through the TDF flows to the TDF underdrain 
collection system and is collected by a series of wet wells at the base of 
the TDF (EIS Section 2.4.4). 

The operator will be required to submit a development plan, consistent 
with the selected alternative based on this analysis, that specifies the 
use of liners or other devices to prevent adverse impacts to groundwater 
and surface water and specifies the use of underdrains, finger drains, 
and french drains in a way that allows for tailings contact-water to be 
effectively controlled. 

Monitoring will be required consistent with the GPO and State of Alaska 
Waste Management Permit, updated to reflect the selected alternative 
prior to development. 

Comment ID: DC.0.018 
See the response to Comment DC.0.017. 
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Comment Response 
Comment ID: JR.0.001
Comment noted. 
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Comment Response 
Comment ID: JS.6.001
The Final EIS has been updated to reflect the most current wetland loss 
calculation. The FEIS now discloses that the proposed action would 
affect 89 acres of wetlands. 

Comment ID: JS.6.002 
Comment noted. 

Comment ID: JS.6.003 
The impacts within wetlands authorized by CWA permit modification 
POA-1988-269-N, issued December 8, 2003, are provided below (from 
the Kennecott Greens Creek Mining Company Section 404 Permit 
Application for the Stage II Tailings Expansion Project). 

Estimated affected wetlands area and quantities for fill (Quantities are 
maximum amounts) for the Stage II expansion area only. 

(Site; Extent; Fill Volume) 
Q1 – Quarry Area; 1.3 acres; 1,000 cy 
Q2 - Quarry Area; 1.4 acres; 2,500 cy 
New Pond 7 Systems; 5.6 acres; 60,000 cy Road/Berms (6,000 ft.); 8.0 
acres; 80,000 cy Tails Underdrain System 3.5; 20,000 cy 
R1 - Reclamation Storage Area; 1.5 acres; 35,000 cy 
R2 - Reclamation Storage Area; 7.5 acres; 350,000 cy  
Other Misc. areas; 11.1 acres; <30,000 cy  
TOTAL; 39.9 acres; 578,500 cy 

Estimated areas and quantities for fill within the existing permitted lease 
area affected by the Stage II development. 

(Site; Extent; Fill Volume) 
Wet Well #1 Area-existing; 4.5 acres; 6,000 cy  
Pond 6 Area – existing; 4.8 acres; 25,000 cy 
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Comment Response 
Comment ID: JS.6.004
The district engineer does have the option to issue a CWA Section 404 
permit that authorizes phased development of the mine over an 
extended time (20–30 years). However, if the permitted project was 
amended during the time limit specified, a permit modification would be 
required and a public interest review may be deemed appropriate 
depending on the significance of the change. 

Comment ID: JS.6.005 
Comment noted. 
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Comment Response 
Comment ID: KK.0.001
Comment noted. 

Comment ID: KK.0.002 
Comment noted. Please note that aquatic surveys conducted by the 
Forest Service and ADF&G at the proposed alternative TDF site have 
determined that the affected tributary stream to Fowler Creek contains 
resident fish, but not anadromous fish. See section 3.7.1 under 
“Unnamed Tributary to Fowler Creek and North Hawk Inlet Drainage.”  

Comment ID: KK.0.003 
Comment noted. We have reviewed and considered the most recent 
analysis of wetlands functions. The presentation of the functions and 
values in Section 3.8 has been revised based on input from the USACE 
and USEPA. Table 3.10-3 has also been revised. 

Comment ID: KK.0.004 
Comment noted. We have reviewed and considered the most recent 
analysis of wetlands functions. The FEIS Section 3.8 has been updated 
with this information. 

Comment ID: KK.0.005 
Comment noted. 

Comment ID: KK.0.006 
Comment noted. Please note that the stream that would be impacted by 
the alternative (north) TDF is a small tributary stream to Fowler Creek, 
not Fowler Creek itself. See Section 3.7.1 under “Unnamed Tributary to 
Fowler Creek and North Hawk Inlet Drainage,” Section 3.7.3.5, and 
Section 3.7.3.6. About 1,044 feet of small Class II resident fish streams 
would be lost (FEIS Table 3.7-8). This would result in permanent loss of 
mostly rearing and some spawning habitat of resident fish. The 
presentation of the functions and values in Section 3.8 has been revised 
based on input from the USACE and USEPA. Table 3.10-3 has also 
been revised. 

Comment ID: KK.0.007 
Non-contact-water from undisturbed uplands is captured and diverted 
around the TDF. As described in sections 3.5.3.2, 3.5.3.3, and 3.5.3.4, 
potential impacts to the natural creek channels would be mitigated by 
the use of stormwater detention structures or detention ponds. 
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Comment Response 
Comment ID: KK.0.008
Comment noted. Effects to downstream aquatic resources are disclosed 
in Section 3.7.3. Table 3.23-1 discloses irreversible and irretrievable 
resource commitments, including wetlands and aquatic resources. 

Comment ID: KK.0.009 
As disclosed in Section 3.5.2.1 of the EIS, all water that comes in 
contact with tailings is controlled, captured, and treated prior to 
discharge to Hawk Inlet. the discharge is and will continue to be 
permitted by agencies with authority for CWA compliance; the Forest 
Service considers the discharge to be protective of water quality for the 
purposes of this analysis (36 FCR 228.8(h)). In addition, non-contact 
water is diverted so it cannot become contaminated and require 
treatment (Section 3.5.2.1). Appropriate ambient monitoring programs 
have also been established through the GPO and by ADEC’s Waste 
Management Permit. 

Bypasses (the intentional diversion of waste streams from any portion of 
the treatment facility) would be handled in accordance with provisions 
specified by the APDES permit. It is anticipated that any intentional 
diversions would still be discharged through the outfall in Hawk Inlet, 
avoiding freshwater aquatic systems. 

The type of failure described in the comment, with acidic water and high 
concentrations of metals flowing into local fish streams in volumes 
capable of affecting downstream fish access, is not reasonably 
foreseeable, and the location, magnitude, and downstream resources 
are unpredictable for the purposes of modeling. 

Comment ID: KK.0.010 
Comment noted. Effects to streams, aquatic resources, and wetlands 
are described in sections 3.5, 3.7, and 3.8 of the EIS. Table 3.23-1 
discloses irreversible and irretrievable resource commitments, including 
wetlands and aquatic resources. 

Comment ID: KK.0.011 
Comment noted. 

Comment ID: KK.0.012 
33 CFR 332 establishes standards and criteria for the use of all types of 
compensatory mitigation, including on-site and off-site permittee- 
responsible mitigation, mitigation banks, and in-lieu fee mitigation to 
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Comment Response 
offset unavoidable impacts to waters of the United States authorized 
through the issuance of CWA Section 404 permits. A final mitigation 
plan for the Greens Creek Mine TDF expansion proposal has not been 
submitted by HGCMC. 

Comment ID: KK.0.013 
Following the Forest Service Record of Decision, the financial 
assurance and reclamation and closure plan will be updated. The Forest 
Service will require bonding for maintenance of the fish passage facility 
in perpetuity. Additionally, the Forest Service and ADF&G will require 
quarterly inspection of the fish passage structure. 

Comment ID: KK.0.014 
Comment noted. 

Comment ID: KK.0.015 
Comment noted. Effects to streams, aquatic resources, and wetlands 
are described in sections 3.5, 3.7, and 3.8 of the EIS. Effects to 
downstream aquatic resources are disclosed in Section 3.7.3. Table 
3.23-1 discloses irreversible and irretrievable resource commitments, 
including downstream aquatic resources. 

Comment ID: KK.0.016 
Non-contact water from undisturbed uplands is captured and diverted 
around the TDF. As described in sections 3.5.3.2, 3.5.3.3, and 3.5.3.4, 
potential impacts to the natural creek channels would be mitigated by 
the use of stormwater detention structures or detention ponds. As 
specified in Section 3.5.3.3, the Forest Service and ADEC will require 
habitat and geomorphic surveys in Tributary Creek downstream. Aquatic 
biomonitoring is conducted annually by ADF&G. Monitoring includes fish 
counts and species identification and whole body metals tissue testing 
of Dolly Varden, periphyton biomass, and benthic macroinvertebrates. A 
report is produced annually. 

Comment ID: KK.0.017 
As disclosed in Section 3.5.2.1 of the EIS, all water that comes in 
contact with tailings is controlled, captured, and treated prior to 
discharge to Hawk Inlet. Because the discharge is and will continue to 
be permitted by agencies with authority for CWA compliance, the Forest 
Service considers the discharge to be protective of water quality for the 
purposes of this analysis (36 FCR 228.8(h)). In addition, non-contact 
water is diverted so it can not become contaminated and require 
treatment (Section 3.5.2.1). Appropriate ambient monitoring programs 
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Comment Response 
have also been established through the GPO and by ADEC’s Waste 
Management Permit. 

Long-term impacts to the streams as a result of acid rock drainage are 
not anticipated since it would be in violation of the discharge permits 
that we reasonably anticipate to remain in place into the closure period. 
Any failure after closure would need to be remedied either by HGCMC 
or through the financial assurance that would be in place. Short-term 
effects would presumably be in response to an isolated upset condition 
and would need to be addressed under the existing regulatory program.

During operations, diversions would be designed to keep contact water 
flows out of Hawk Inlet and the Tributary and Fowler Creek drainages. 
The design of the engineered cover as proposed would allow surface 
flows to follow natural drainage patterns once the cover is stabilized. 
Surface flow across the reclaimed TDF would be unlikely to exhibit acid 
drainage or mobilized metals. Water directed to the treatment systems 
following closure would be from subsurface collection areas. 

Comment ID: KK.0.018 
The Final EIS has been updated to reflect the most current wetland loss 
calculation. The FEIS now discloses that the proposed action would 
affect 89 acres of wetlands. 

Comment ID: KK.0.019 
Comment noted. This is reflected in the EIS in tables 3.8-3, 3.8-5, 3.8-6, 
and 3.8-7. 

Comment ID: KK.0.020 
The project described in the Public Notice of Application for Permit, 
Appendix A, Section 404 Permit, is the proposal submitted to the 
USACE by Hecla Greens Creek Mining Company. Unless this project 
alternative is modified by the applicant, the district engineer will make a 
permit decision based on this proposal. An amended public notice will 
only be issued if the proposed alternative is modified. 

A determination of project compliance with the 404(b)(1) guidelines 
cannot be accomplished without the information contained in the FEIS. 
Discussion of the alternatives required by NEPA and disclosed in the 
FEIS is required to conduct the 404(b)(1) analysis. 
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Comment Response 
Comment ID: KK.0.021
Due to design and geotechnical considerations, the alternative facility 
footprint could not be shifted away from the stream. Please note that the 
stream that would be impacted by the alternative (north) TDF is a small 
tributary stream to Fowler Creek, not Fowler Creek itself. See Section 
3.7.1 under “Unnamed Tributary to Fowler Creek and North Hawk Inlet 
Drainage,” Section 3.7.3.5, and Section 3.7.3.6. 

Comment ID: KK.0.022 
As described in the EIS, storm runoff from the TDF (contact-water) is 
not allowed to enter Tributary Creek, but is captured and treated. Storm 
runoff of contact-water from TDFs for alternatives C and D would be 
similarly controlled and treated. Non-contact water from undisturbed 
uplands is captured and diverted around the TDF. As described in 
sections 3.5.3.2, 3.5.3.3, and 3.5.3.4, potential impacts to the natural 
creek channels would be mitigated by the use of stormwater detention 
structures or detention ponds. 

The ADNR Waste Management Permit (#0211-BA001) requires 
effective run-on and runoff controls and storage capacity to handle a 25-
year, 24-hour storm event. Table 2.6-2 notes the requirement that 
drainage channels be designed to handle flows from a 24-hour/25-year 
storm event. 

Comment ID: KK.0.023 
Following the Forest Service Record of Decision, the financial 
assurance and reclamation and closure plan will be updated. The Forest 
Service will require bonding for maintenance of the fish passage facility 
in perpetuity. Additionally, the Forest Service and ADF&G will require 
quarterly inspection of the fish passage structure. 

Comment ID: KK.0.024 
33 CFR 332 establishes standards and criteria for the use of all types of 
compensatory mitigation, including on-site and off-site permittee-
responsible mitigation, mitigation banks, and in-lieu fee mitigation to 
offset unavoidable impacts to waters of the United States authorized 
through the issuance of CWA Section 404 permits. A final mitigation 
plan for the Greens Creek Mine TDF expansion proposal has not been 
submitted by HGCMC. 
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Comment Response 
  Comment ID: KK.0.025

Financial assurance will be required by the Forest Service and State of 
Alaska to control and treat water in perpetuity. A description of financial 
assurance procedures is found in Section 1.8.3.1 and in Appendix B. 

Comment ID: KK.0.026 
Monitoring would continue to be required by the GPO, FWMP, and 
Waste Management Permit. The FWMP was developed during an 
interagency regulatory review with participation from the USEPA. The 
FWMP requires surface water, groundwater, and biological monitoring. 

If an exceedance of Alaska Water Quality Standards is identified, the 
operator is required to identify and explain the cause of the exceedance 
in a written notice to the Forest Service and ADEC within 30 days of 
identifying the exceedance. This notice must contain a plan to mitigate 
the cause of the exceedance. The agencies will either approve the 
mitigation plan or recommend changes to the plan that will help alleviate 
potential impacts to the designated uses of the receiving waters. 

Under the FWMP, an annual report is produced as a part of the GPO. 
This report documents trends in water quality in all project drainage 
features and creeks. This annual FWMP report is sent to the Forest 
Service and ADEC for review and presented at a meeting that is open to 
the public. 

Additionally, a facility-wide environmental audit is required every five 
years. 

Comment ID: KK.0.027 
Comment noted. 
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Comment Response 
Comment ID: WS.0.001
Comment noted. 

Comment ID: WS.0.002 
Comment noted. The socioeconomic effects of the mine’s operations 
are presented in Section 3.18. 

Comment ID: WS.0.003 
Comment noted. The socioeconomic effects of the mine’s operations 
are presented in Section 3.18. 
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Comment Response 
Comment ID: WS.0.004
Comment noted. The socioeconomic effects of the mine’s operations 
are presented in Section 3.18. 

Comment ID: WS.0.005 
Comment noted. The Forest Service’s selected alternative and the 
rationale behind that selection are presented in the Record of Decision. 

Comment ID: WS.0.006 
Comment noted. 

Comment ID: WS.0.007 
Comment noted. 
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The Alaska National Interest Lands Conservation Act (ANILCA) seeks to preserve certain lands 
and waters within the State of Alaska for present and future generations.  Lands addressed by 
ANILCA include Admiralty Island National Monument (the Monument).  ANILCA Title VIII 
addresses subsistence management and use.  The following discussions present considerations 
and findings regarding ANILCA Section 810 as it relates to the Greens Creek Mine tailings 
expansion. 

ANICLA Title VIII – Subsistence Management and Use – 
Section 810 Subsistence and Land Use Decisions 

Section 810 acknowledges “the national interest in the proper regulation, protection, and 
conservation of fish and wildlife” on public lands and the “continuation of the opportunity for a 
subsistence way of life by residents of rural Alaska.”  Section 810(a) of ANILCA requires that 
the Forest Service conduct an evaluation of subsistence uses and needs prior to making a 
determination to “withdraw, reserve, lease, or otherwise permit the use, occupancy or disposition 
of public lands.”  

Approving the expansion of tailings disposal under any of the action alternatives would 
constitute the “use” of public lands.  As such, an evaluation of potential impacts to subsistence 
under the ANILCA § 810(a) must be completed as part of this NEPA action. ANILCA requires 
the evaluation of the following points: 

 The effect of the use, occupancy, or disposition on subsistence uses and needs; 
 The availability of other lands for the purpose sought to be achieved; and 
 Other alternatives that would reduce or eliminate the use, occupancy, or disposition of 

public lands needed for subsistence purposes. 

ANILCA prohibits the use of those lands in a manner that would significantly restrict subsistence 
uses unless the Forest Service determines: 

 Such a significant restriction of subsistence uses is necessary, consistent with sound 
management principles for the utilization of the public lands, 

 The proposed activity will involve the minimal amount of public lands necessary to 
accomplish the purposes of such use, occupancy or other disposition, and 

 Reasonable steps will be taken to minimize adverse impacts upon subsistence uses and 
resources resulting from such actions. 

The evaluation and findings required by the ANILCA Section 810 are set out for each of the 
four action alternatives considered in the Greens Creek Mine Tailings Disposal Facility 
Expansion EIS. 

The Forest Service conducted hearings, as required under Section 810(b), in Hoonah AK on 
September 14, 2012 and in Angoon AK on November 8, 2012.  For the November 8 meeting, a 
phone line was made available and the phone number was published in the Juneau Empire and 
provided to the City of Tenakee Springs.  Transcripts of the hearings are included in the planning 
record of the EIS. One person testified in Hoonah expressing support for Angoon and the 
Kootznoowoo Corporation in ensuring that the Clean Water Act is enforced and rivers of the 
area remain protected.  Twelve individuals commented in Angoon identifying a number of issues 
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ranging from economic considerations to environmental concerns both in general and in relation 
to subsistence activities. 

The following synopsis of cultural and subsistence is based on the hearings in combination with 
other meetings among Forest Service personnel and representatives of the Native Village of 
Angoon and other Alaska Native entities. 

Current subsistence use in the Hawk Inlet area are considered to be light and dispersed.  The 
majority of subsistence users in the area come from the private inholdings in Wheeler Creek.  
Other communities such as Angoon, Tenakee Springs and Hoonah also have some association of 
historical and contemporary subsistence use in the area.    

The Hawk Inlet area was likely used the heaviest by subsistence users during the period when the 
cannery was in operation (1910-1976).  The cannery seasonally employed many residents from 
rural communities in the area as well as Juneau.  Families spent their summers in Hawk Inlet 
participating in the commercial fishing and canning industry as well as practicing subsistence 
lifestyles.  Documentation shows that several camps and smokehouses historically existed in the 
area prior to and during the cannery days. 

As a result of this analysis the community of Angoon voiced the biggest concerns regarding the 
mine and how it has impacted their subsistence way of life.  It is evident that the community has 
strong ties to the Hawk Inlet area as many families were tied to the cannery operations.  The 
current generation of elders in the community has shared stories of how they lived, raised 
families and practiced a subsistence lifestyle while working at the cannery.  These stories remain 
very important to the Angoon community as it defines their past and serves as a bridge to their 
present.   

The community of Angoon also has very strong ties to the creation of the Admiralty Island 
National Monument.  A popular story told with pride from the community describes the cross-
roads between the Alaska Native Claims Settlement Act (ANCSA) and the ANILCA.  One of the 
central issues during that cross-road was subsistence rights or the right to a traditional way of life 
for Alaska Natives and rural communities.  The community was united to preserve their 
traditional way of life, which in current day is described as subsistence.  Elders from the 
community were engaged in the land use debate and successfully lobbied with others to preserve 
their island as a National Monument for future generations.  The story is told that the community 
was united and voted unanimously to support the creation of the Admiralty Island National 
Monument.  This voice was heard in Washington D.C. and in 1978 President Jimmy Carter 
exercised his authority under the Antiquities Act for the creation of the National Monument.  For 
the community of Angoon, the National Monument stands as a symbol for their right to a 
traditional way of life.   

The Final EIS demonstrates that the use of the Hawk Inlet area today by the community of 
Angoon for subsistence is light and incidental.  Hawk Inlet is located approximately 40 miles 
north of Angoon.  The cannery closed in 1976.  Access from the community is primarily by boat 
via Chatham Strait.  Chatham Strait is a large body of water and the west coast of Admiralty 
Island is commonly known to have very few places to shelter during a storm.  The reason for the 
community’s lack of use of Hawk Inlet today can be attributed to a series of social and economic 
changes in the past 37 years since the cannery has closed.  The pivotal changes were the closing 
of the cannery and the loss of a commercial fishing economy in Angoon, neither of which is 
attributable to the Greens Creek Mine. 
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It was noted by a several community member’s testimony that they no longer go to Hawk Inlet 
for subsistence activities.  The reasons provided for avoiding the area include the long distance 
and expense of fuel to travel, unknown health risks associated with consuming wild foods and 
stories of being asked to leave by mine personnel.  As noted earlier, one of the reasons Hawk 
Inlet is not heavily used by subsistence users is the long distance from Angoon.  The long travel 
to Hawk Inlet from Angoon requires an economic investment in fuel, which for many in Angoon 
is a struggle due to the high cost of fuel, lack of jobs, and overall poor local economy (many like 
to point out that it takes money to practice subsistence).  Residents who expressed health 
concerns from mine waste feel that the mine or regulators do not do enough to ensure that the 
wild edible foods will not cause long-term health effects such as cancer.  They cite that the mine 
and regulators test marine worms and other inedible wild foods and don’t do enough to ensure 
human safety.  Finally, some say that they have been run out of Hawk Inlet by mine personnel.  
Hawk Inlet is secured when the ore ships enter and leave, therefore restricting access for discrete 
time periods. 

Since the mine has begun operations, it is apparent that there has been some reduction in 
subsistence use as a result of the mining operations.  The reduction comes in the form of 
displacement of users of Hawk Inlet resulting from real or perceived conditions; the reduction in 
subsistence results from limitations on the access to resources.  The tailings expansion could 
have the effect of extending the duration of the displacement but would not substantially increase 
the magnitude of the changes that have already occurred.  Some of the limitations in use would 
remain temporary (e.g. while ships are loading) while others based on mine activities or 
perceptions (e.g., concerns about subsistence resources being contaminated by contact with 
tailings or contact water) may be longer-term and more widespread.  Direct effects would occur 
to varying degrees during operations under all alternatives; although in all cases, less than one 
percent of the applicable Wildlife Assessment Area(s) would be affected.  Mitigation in the form 
of active management (e.g., pre-commercial thinning) of the reclaimed landscape would ensure 
that valuable deer habitat was replaced on-site although reclamation would take tens of to more 
than a hundred years to re-create old growth habitat.  The project would not result in the 
reduction in availability of fish and wildlife resources because of an alteration to migration or 
location.  The fish passage mitigation in Greens Creek would more than offset the numbers of 
anadromous and resident fish lost by the placement of tailings in Tributary Creek should 
Alternative B be selected.  

The EIS addresses a number of alternatives, including a no action alternative.  The driving factor 
for the selection of the location for the various alternatives was to minimize environmental 
effects.  The ubiquitous nature of wildlife habitat in Southeast Alaska precluded finding an area 
that would meet the geotechnical and operational constraints necessary to expand the tailings 
storage capacity while avoiding all impacts to subsistence resources.   

This evaluation concludes that the action shall not result in a significant restriction of 

subsistence values.  
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Financial Assurance Procedures 

This appendix describes the financial assurance (also referred to as bonding) requirements that apply to 
the Greens Creek Mine and describes how the financial assurance amount will be revised based upon 
the outcome of the EIS, the Forest Service’s decision, and decisions of other agencies that have 
authority to establish financial assurance requirements. The Forest Service, State of Alaska, U.S. Army 
Corps of Engineers, and City and Borough of Juneau all have authority to require financial assurance for 
the Greens Creek Mine. 

1. REQUIREMENTS 

Pursuant to the Organic Administration Acti and regulations adopted thereunder, a mine operator is 
required to submit a reclamation bond or other financial assurance to the Forest Service before the 
Forest Service may approve an operations plan for the mining activity. 36 CFR 228.13(g) directs that 
when an approved operations plan is modified, the Forest Service may review and adjust the bond to fit 
the modified operations planii.  

In accordance with Alaska Statutes 27.19 (Reclamation) and 38.05 (Alaska Land Act) and the Alaska 
Administrative Code, Title 11 Chapter 97 (Mining Reclamation), a mine operator is required to submit a 
reclamation bond to the State before the Alaska Department of Natural Resources’ (ADNR) approval of 
the reclamation plan takes effect. The Alaska Department of Environmental Quality (ADEQ) also requires 
financial assurance to cover the cost associated with waste management at the site, such as closing the 
tailings disposal facility (TDF) and the cost of post‐closure monitoring requirementsiii.  

 The amount of the reclamation bond may not be less than the estimated cost to the Forest Service or 
the State to ensure compliance with the respective federal and state reclamation and monitoring 
requirements. The federal reclamation requirements include compliance with 36 CFR 228, Subpart A. 
Thus, a reclamation bond represents the public’s “insurance policy” that reclamation will be performed. 
Together, these agencies have entered into a memorandum of understandingiv (MOU) to jointly manage 
the reclamation bond in order to avoid duplicative reclamation and closure requirement.  

Pursuant to 33 CFR 332.3(n), the Corps can require sufficient financial assurances to ensure a high level 
of confidence that any compensatory mitigation project permitted under a 404 permit will be 
successfully completed in accordance with applicable performance standards. In some circumstances, 
the Corps may determine that financial assurances are not necessary for a compensatory mitigation 
project. In consultation with the project sponsor, the Corps determines the amount of the required 
financial assurances, which is based on the size and complexity of the compensatory mitigation project, 
the degree of completion of the project at the time of project approval, the likelihood of success, the 
past performance of the project sponsor, and any other factors the Corps deems appropriate. Financial 
assurances may be in the form of performance bonds, escrow accounts, casualty insurance, letters of 
credit, legislative appropriations for government sponsored projects, or other appropriate instruments, 
subject to the Corp’s approval. If financial assurances are required, the 404 permit will include a special 
condition requiring the financial assurances to be in place prior to commencing the permitted activity. 
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The Corps’ financial assurance for 404‐permitted mitigation is phased out once the Corps determines 
mitigation is successful in accordance with the plan’s performance standards. 

The City and Borough of Juneau (CBJ) also requires financial warranties to be in place for mining 
operations prior to issuance of the Large Mine Permit (CBJ 49.65.140). The CBJ may not issue a large 
mine permit until the required financial warranty has been submitted by the operator, approved by the 
City Attorney, and accepted by the Community Development Department. The amount of the financial 
warranty for a large mine is set by the Planning Commission with the assistance of the Community 
Development and Engineering Departments. In setting the amount of the financial warranty, the CBJ is 
to take into consideration the amount and scope of any financial warranties which have been submitted 
to other agencies. However, the CBJ may require the operator to post a separate financial warranty if it 
is determined that the warranty submitted to another agency does not adequately protect the CBJ's 
interests. Currently, the CBJ has determined the existing bond to be sufficient to satisfy local code. 

2. Procedures 

HGCMC has proposed modifications to its operating plan to expand the TDF so that additional tailings 
can be disposed. The proposed modification is being reviewed by the agencies and the appropriate level 
of environmental analysis is being performed. For the TDF expansion, the Forest Service determined 
that an Environmental Impact Statement (EIS) is required. After the Forest Service selects an alternative 
for implementation and issues a Record of Decision (ROD) and the State and Corps make their decisions, 
HGCMC will revise its reclamation plan and cost estimate based on the selected alternative and submit 
these revisions to the agencies. Agency staff will review the revised reclamation plan and cost estimate 
to ensure that the reclamation and closure requirements of each agency are met. The Forest Service 
requires that all bonds pertaining to mining operations on National Forest System lands be developed or 
reviewed by a Certified Locatable Minerals Administrator. The training abilities and required knowledge 
of the administrator are outlined in Forest Service Manual, Chapter 2890. If an increase in the bond is 
required, the Forest Service will not approve the operating plan modification until HGCMC submits the 
additional bond amount. Forest Service regulations at 36 CFR 228.13 requires submittal of a bond for 
reclaiming disturbances on National Forest System lands before approval of a Plan of Operations. 

As required by Alaska Statues 27.19 and 38.05 and AAC Title 11 Chapter 97, the total amount of the 
bond required by the State must be in place prior to the issuance of an waste management permit 
unless the applicable plan identifies phases or increments of disturbance which may be individually 
identified and for which individual, incremental bonds may be calculated. . If the changes proposed by 
HGCMC are approved, the Forest Service and State will determine the period and extent of disturbance 
that will be authorized and bonded for incrementally, not to exceed 10 yearsv.  

The comprehensive bond review required by the Forest Service and State currently occurs every five 
years unless it is determined that a shorter review cycle is necessary. The agencies may conduct 
additional comprehensive bond reviews if, after modification of a reclamation or operating plan, an 
annual overview, or an inspection of the permit area, an agency determines that an increase in the bond 
level may be necessary. Bond release is performance based, and is granted or denied based on the 
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agencies’ evaluation. The Forest Service may not release a bond until the reclamation requirements of 
36 CFR 228.8(g) are met. Pursuant to section 11 AAC 97.435 the ADNR will inspect or review actions 
taken under the approved reclamation plan, and will make a written finding that each applicable 
requirement of the approved reclamation plan has been completed prior to release of any bond 
amount. The ADEC will approve a request to terminate the post‐closure care requirements if the 
department finds that the facility does not pose a threat to public health, safety, or welfare, or to the 
environment (18 AAC 6.270). All information regarding bond releases and decreases is available to the 
public upon request. 

To avoid requiring a mine operator to submit duplicative bonds, the Forest Service and the State have 
executed a MOU allowing the agencies to accept a joint bond that satisfies both federal and state 
reclamation requirements. The reclamation bond may be forfeited jointly by the agencies or by one of 
the agencies acting without the concurrence of the other agency. Even if the reclamation bond is 
forfeited by one of the agencies, the bond must be expended in a manner that satisfies both federal and 
state reclamation requirements. To ensure administrative continuity and to conform to the intent of the 
MOU, the Forest Service has adopted a 5‐year schedule for reviewing the sufficiency of the reclamation 
bond. Guidance for Forest Service bonding can be found in Training Guide for Reclamation Bond 

Estimation and Administration (USDA Forest Service 2004).  

HGCMC has previously submitted a reclamation bond in the amount of $30,455,000. If HGCMC’s 
changes to its Plan of Operations, or one of the other alternatives (Alternatives C or D), are approved by 
the agencies, the reclamation plan, cost estimate, and waste management permit will need to be 
revised to conform to the selected alternative. At that juncture, the agencies will evaluate how much 
the current bond needs to be increased to ensure reclamation occurs under the Plan of Operations and 
waste management permit.  HGCMC would not be allowed to operate under the modified Plan of 
Operations until the additional bond was submitted. 

3. Reclamation Costs 

The amount of financial assurance required is the agencies’ estimated cost to complete site reclamation 
in the event the operator cannot or will not perform the required reclamation. The Plan of Operations 
modification submitted by HGCMC to the Forest Service for approval describes the proposed operation 
modification, the types of disturbances which may be expected under the proposed operation, and the 
reclamation proposed by HGCMC. As part of the NEPA process, the Forest Service is evaluating, in 
addition to the proposed action alternative, a reasonable range of other alternatives. Additional 
modifications may be made in the course of developing stipulations to minimize environmental impacts. 
The Forest Service will identify a selected alternative and stipulations when its ROD for the Plan of 
Operation modification is issued. The State is participating in the NEPA process and may issue a 
modification to HGCMC’s waste management permit to make the federal and state approvals 
consistent. If one of the TDF expansion alternatives is ultimately approved, then the bond amount for 
the selected alternative will be determined. 
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The agencies currently do not have the information required to complete a bond calculation because 
the ROD has not yet been issued. The bond amount will be determined after the ROD is issued since at 
that time there will be certainty regard the selected alternative, mitigation measures that will be 
required, and any other stipulations that will be required. All of these impact the numerical amount of 
the bond.  

The Forest Service and State will require reclamation  for traditional near‐term reclamation activities 
such as facilities removal, site regrading, and revegetation and  requirements to collect and treat mine‐
impacted waters, and site maintenance and monitoring for as long as necessary to ensure the protection 
of environmental resources. Appendix D of this EIS includes the current reclamation plan. The modified 
reclamation plan approved after agency decisions are made will include detailed, task‐oriented 
descriptions capable of being used to estimate costs of the specific work tasks and materials required to 
satisfy performance goals.  

The first part of the financial assurance calculation addresses reclamation tasks that can be completed 
soon after cessation of operations, such as interim operations and maintenance, disposal of hazardous 
materials, earthwork, facility demolition and removal, revegetation, and other measures. It will outline 
both direct and indirect for post closure reclamation activities. The direct costs are line item costs for 
activities outlined in the Plan of Operations and waste management permit. Indirect costs are calculated 
as a percentage of the direct costs and are associated with unexpected conditions encountered during 
mine operations, reclamation, and closure. Because the bond is reviewed and recalculated every 5 
years, an inflation factor is applied to both direct and indirect costs. This approach to bond calculation is 
consistent with common cost estimating practices. 

The second part of the financial assurance calculation addresses water treatment and long‐term 

monitoring, which will continue for many years after mine closure. Separating the cost estimates into 
two calculations allows the agencies to use a discounted cash flow approach for the long term activities. 

The bond amount also reflects the estimated cost for the agencies to contract, manage, and direct 
construction at the site during reclamation. For projects such as the Greens Creek Mine, this often 
means the agencies will include the cost to retain a third‐party to prepare the contract documents, to 
serve as the construction manager overseeing on‐site reclamation, and to act as the liaison between the 
agencies and the various contractors performing the work. 

Additional information in how direct costs, indirect costs, and other reclamation costs are determined is 
provided below. 

Direct Costs 

A reclamation cost calculation includes direct and indirect costs. Direct costs are assigned to reclamation 
tasks that are specific in scope and to which a cost can be assigned based on requirements outlined in 
the ROD, the approved Plan of Operations and waste management permit. Examples of direct costs 
would include removal of surface facilities and roads, wetland mitigation, adit closures, capping of the 
TDF, installing permanent surface water diversions, and revegetating disturbed areas.  
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The final slope angle of waste dumps, depth of topsoil cover, location and design of surface diversions, 
and seed mix are typical information contained in a reclamation plan and used by the agencies to 
estimate reclamation costs. Because the reclamation information in the ROD, Plan of Operations and 
waste management permit are projections of future site conditions, often well in advance of closure, the 
actual disturbance area, quantity of salvaged reclamation materials, and quantity and quality of water 
being managed are estimates and final quantities may vary. 

For most of the reclamation items, the agencies have enough information to estimate reclamation costs 
more precisely. Direct costs are estimated by the agencies using data from a number of sources. These 
include bids from past mine reclamation contracts awarded by the Forest Service or State, industry 
accepted references such as the Caterpillar Performance Handbook (2010), RS Means cost data service, 
quotes from local contractors and vendors, and the Forest Service’s Training Guide for Reclamation 

Bond Estimation and Administration (USDA Forest Service 2004). 

Water treatment costs are estimated using actual costs from the existing water treatment plant and 
from plants at either other operating mines or from abandoned mine sites under the jurisdiction of 
government agencies. The agencies recognize uncertainties associated with long‐term water treatment 
and the agencies make various assumptions to account for these uncertainties. In every instance, the 
bond estimate is annotated to identify the source of information used in the calculations and the 
assumptions made to account for missing or incomplete data. 

Indirect Costs 

The other cost component of the reclamation estimate is indirect costs, which are those costs that 
cannot be attributed to any one specific activity. Rather, indirect costs represent expenses necessary to 
the overall successful implementation and execution of the reclamation. Examples of indirect costs 
include contractor mobilization and demobilization, bid and scope contingency, engineering redesign, 
and project administration.  

The agencies estimate indirect costs based on a percentage of the total direct cost. This approach is 
used in part due to the uncertainty associated with many of the indirect cost line items and the inherent 
difficulty in assigning costs to these uncertainties. For example, engineering redesign is considered an 
indirect cost because it is not known what design modifications, if any, may be necessary to take the 
mine site at the cessation of operations to final reclamation. Usually, some additional engineering 
design is required during final reclamation to account for incomplete data and changed site conditions 
from the time when the reclamation plan was initially developed during permitting to the moment of 
actual on‐the‐ground reclamation. The scope of possible modifications to the final reclamation plan is 
difficult to project during permitting, and consequently, this uncertainty is addressed through a percent 
multiplier of the direct cost. Cost data providers, such as RS Means, and various government agencies 
have suggested indirect cost percentages based on data they have compiled, and which the Forest 
Service has referenced and modified for their own use (USDA Forest Service 2004). Typically, the 
guidance suggests a range for indirect costs based on the dollar amount of the calculated direct costs 
and the level of certainty associated with the accuracy of the cost estimate. These ranges are intended 
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as guidelines for the agencies, and there is latitude in their application depending on site‐specific 
conditions, complexity of reclamation, potential environmental risk, and professional judgment. 

Other Reclamation Costs 

Third-Party Oversight 

Should site reclamation become the agencies’ responsibility, there are other activities and costs aside 
from those identified in previous sections that can have an effect on a final reclamation cost. If an 
operator fails to reclaim a site adequately and forfeits the bond, the agencies frequently will retain the 
services of a third‐party contractor, such as an engineering or construction management firm, to assume 
management of the mine site and oversee reclamation. They assist the agencies during closure of the 
mine site, and often assume the role of project manager. Their duties may include technical advisor, on‐
going site maintenance, environmental compliance, preparation of construction and environmental 
documents associated with site closure, and construction management during reclamation. The 
agencies retain overall responsibility for the site. 

Interim Site Care and Maintenance 

Frequently, a mine site will need to be maintained for some period before reclamation can begin in 
earnest. This may be due to legal processes and other restrictions, lead time to contract for the actual 
on‐site reclamation work, and weather. During this interim period, mine‐related activities, such as water 
treatment, may need to continue to ensure environmental protection. In the bond estimate, the 
agencies assume that they will manage the site on a daily basis. In the case of the Greens Creek Mine 
Project, access to the site would be maintained, water management at the TDF and in underground 
workings would continue, ventilation and power to underground workings may be required, attendant 
care and maintenance activities would continue. The responsibility to maintain the mine systems 
requires the agencies to establish a physical presence at site, most likely by a third‐party contractor. 
Thus, the agencies include a “Care and Maintenance” line item in the direct cost calculation. This site 
maintenance requirement may last from 6 months to 1 year and can be a significant expense. 

Long-Term Site Monitoring and Maintenance 

Other reclamation costs include site monitoring and maintenance for a period after initial site 
reclamation has been completed. This typically lasts from 5 to 20 years, but in some instances may be 
extended depending on the complexity and longevity of the risk of environmental impact. The current 
waste management permit requires HGCMC to conduct post‐closure care and monitoring for 30 years at 
the waste sites; 50 years of post‐closure is required for the marine discharge diffuser if it is necessary 
post closure. Activities associated with site monitoring and maintenance may include water sampling, 
diversion ditch maintenance, repair of recent erosion events, and revegetation. For sites like Greens 
Creek Mine that would have areas of extensive surface reconfiguration, some redesign and 
reconstruction of reclaimed areas may be required to address episodic reclamation failure. It may take 
several years before disturbed areas reach equilibrium and are self‐sustaining. The agencies account for 
this maintenance need by assuming labor and material requirements and applying them over a specified 
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maintenance period. Monitoring and maintenance is assumed to be needed annually for an initial 
period, usually projected at 5 to 10 years while reclamation becomes established, and then may be 
needed intermittently after that. The agencies’ bond calculation captures this initial annual phase as 
well as the future intermittent requirements. 

Inflation 

The agencies assume reclamation costs may rise from year to year and account for the cost increase by 
assigning an inflation factor to the reclamation estimate. The agencies use data provided by the Office of 
Management and Budget when determining an appropriate inflation factor (Office of Management and 
Budget 2010). Annual inflation is applied to both direct and indirect costs and would be determined 
based on information available from the Office of Management and Budget at the time the financial 
assurance value is recalculated. 

Long Term Reclamation Bond Considerations 

Water Treatment 

The agencies account for reclamation activities that may extend into the future, well after completion of 
site reclamation, by making assumptions about the frequency and level of effort required to ensure site 
reclamation is being maintained and is accomplishing its intended objectives. These obligations have 
been discussed previously in the Long Term Site Monitoring and Maintenance section. Other 
reclamation requirements may continue for a much longer time. One of these is water treatment and 
management, where maintaining protection of water quantity and quality can be a significant financial 
liability long after a mine has ceased operations. 

HGCMC is required to manage water during operations, including collection and treatment of water that 
comes into contact with the tailings. The analysis in this EIS has determined that water management and 
treatment will be required for a significant time after closure. To account for this, the agencies will 
require that costs associated with long‐term water treatment are included in the reclamation bond 
calculation.  

Discounted Cash Flow Analysis and Net Present Value 

The Forest Service and State calculate long‐term water treatment costs using a discounted cash flow 
(DCF) analysis, where the annual treatment costs are converted to a net present value (NPV). A NPV is 
the amount of money that must be put in a trust account on Day 1 of the mining operation so that it will 
provide sufficient revenue to pay for all future daily operation of the water management, including 
treatment, as well as for future capital equipment. The exact time frame for water management and 
treatment at Greens Creek Mine currently is unknown, but the agencies estimate it may be at least 100 
years, perhaps in perpetuity. Therefore, for the Greens Creek Mine Project, the agencies have projected 
the DCF over 100 years. 

This time frame is in line with federal guidelines contained in the USDA’s Economic and Environmental 

Principles and Guidelines for Water and Related Land Resources Implementation Studies (USDA 1983). 
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Estimating costs beyond 100 years would make little difference in the bond amount because those years 
are heavily discounted. In addition, it is assumed that the cost of water treatment will become more 
economical with technological advances. The agencies use four variables when calculating a bond for a 
water management and treatment system: 1) the annual cost of the system, 2) the rate of inflation, 3) 
the rate of return on money in the trust fund, and 4) capital replacement costs. In a DCF analysis, the 
first three variables are held constant from one year to the next over the projected 100‐year time frame. 
If any of the variables deviate from their initial estimates over a 100‐year period, the result may be 
either a shortfall in the amount of money in the trust fund needed to operate the water management 
system for a 100‐year period or conversely, there may be a surplus of monies available to run the 
system. These variables are evaluated during each 5‐year bond review.  

The agencies refer to the Office of Management and Budget’s Circular No. A‐94, Appendix C, for 
guidance on nominal (market) and real (inflation‐adjusted) interest rates to be used as the discount rate 
in the DCF analysis (Office of Management and Budget 2010). This publication provides Federal 
Government forecasts and recommendations on select discount rates for up to 30 years into the future. 
These rates are updated annually. For analyses beyond 30 years, the Office of Management and Budget 
recommends using rates for the 30‐year time frame. The longer the forecast is projected, the more 
uncertainty there is in the accuracy of the forecast. The agencies use Federal guidelines and circulars as 
one source of information in developing their financial projections, but owing to the significant forward‐
looking time frames involved in this type of forecasting, they consult other sources of information and 
use professional judgment in arriving at the final bond estimate. 

The agencies invest monies for long‐term water treatment in government‐backed securities that 
typically earn a lower interest rate than other type of investments but have less financial risk. Treasury 
bills, notes and bonds, are typical investment options. The longest term for government auctioned 
treasury bills is also 30 years.  

4. Current Status of the Bond 

As part of ongoing management of the mine, the Forest Service and State are currently conducting a 
comprehensive bond revaluation for the currently approved operations. Before revaluation, the bond 
held by the agencies is $30,455,000. In reviewing the current reclamation plan and cost estimate, the 
agencies are also considering the findings of a recent environmental audit performed by an independent 
third party (SRK 2009). An environmental audit is required every five years by the State. The most recent 
environmental audit made the following recommendations: 

 Equipment ownership, insurance, maintenance labor, overhead and profit need to be checked in 
some cases and equipment types need to be defined. 

 Overtime labor costs should be added. 
 Contractor profit and freight components relating to materials need to be checked. 
 Requirements for a one‐year “Holding Period” need to be better defined and costed. Long‐term 

treatment costs need to consider possible changes in influent chemistry. Additional supervision 
of foreman during Years 1 and 2 should be included. 
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 Efficiency and correction factors need to be documented for production rock sites. A constant 
fleet needs to be assumed rather than an optimal fleet for each task. Costs for keeping the 
underground mine open while backfilling Class 3 or 4 rock should be considered. 

 A wastage factor should be included in the cover construction for the Tailings Disposal Facility to 
allow for covers that do not meet specifications and need to be re‐built. 

 A contingency of 20% is more usual for costs that are not based on detailed design. 
 Post‐closure costs should be discounted using a net present value method 
 The need for long‐term water treatment represents the greatest uncertainty in the Reclamation 

Plan and cost estimate. The site should continue to collect the data needed for assessing long‐
term water quality, treatment requirements and treatment options. 

5. Public Process 

The Forest Service released the Draft Reclamation Bond Estimating and Administration Guide (Bond 
Guide), which guides Forest Service bonding practices for comment on May 15, 2003. Copies of the 
Bond Guide were sent to reviewers including all Forest Service Regional Minerals Staffs, other State and 
Federal Agencies, Mining Industry and Environmental Groups as well interested public commenters. In 
addition, the Forest Service made the Bond Guide available through the Forest Service Washington 
Office Minerals and Geology website. After the Forest Service issues the ROD for this EIS, if an expansion 
of the TDF is selected, the Forest Service will work with HGCMC and other agencies to update the 
reclamation plan and financial assurance cost estimate, to reflect the approved actions. The reclamation 
plan and cost estimate must be finalized and adequate financial assurance must be in place before the 
Forest Service can approve the revised Plan of Operations.  

The financial assurance amount will be subject to a public review period during the review period for the 
State’s waste management permit.  ADEC notices the draft waste management permit, including the 
required financial assurance value, for a 30 day review period. During this time, any person who 
disagrees with the decision may request an adjudicatory hearing in accordance with 18 AAC 15.195‐ 18 
AAC 15.340 or an informal review by the Division Director in accordance with 18 AAC 15.185. Informal 
review requests must be delivered to the Division Director within 15 days of the permit decision. 
Adjudicatory hearing requests must be delivered to the Commissioner of the Department of 
Environmental Conservation within 30 days of the permit decision. If a hearing is not requested within 
30 days, the right to appeal is waived. 

The ADNR will issue a reclamation plan approval following its acceptance of the reclamation plan and 
cost estimate. This decision will be subject to appeal in accordance with 11 AAC 02. If no appeal is filed 
by the appeal deadline, the decision will become a final administrative order and decision of the 
department 31‐days after issuance. An eligible person must first appeal this decision in accordance with 
11 AAC 02 before appealing this decision to Superior Court.  
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i Organic Administration Act of 1897. This Act opened National Forest System Lands to entry under the 1872 
Mining Law and gave the Secretary of Agriculture authority to regulate such activities. Regulations defining this 
authority were issued in 1974 and are found in 36 CFR 228A. 
ii 36 CFR 228.13(c). In the event that an approved plan of operations is modified in accordance with §228.4 (d) and 
(e), the authorized officer will review the initial bond for adequacy and, if necessary, will adjust the bond to 
conform to the operations plan as modified. 
iii 18 AAC 60.265 Proof of financial responsibility. Unless the applicant has provided equivalent surety through a 
government agency or has demonstrated financial assurance under 18 AAC 60.398, the department will require 
proof of financial responsibility to cover the cost of closing a landfill and, if monitoring is required, the cost of post‐
closure monitoring, if the department determines proof of financial responsibility is necessary to protect the public 
health, safety, welfare, or the environment. Proof of financial responsibility under this section may be 
demonstrated by self‐insurance, insurance, surety, or other guarantee approved by the department to assure 
compliance with applicable closure standards and post‐closure monitoring requirements. 
iv FS Agreement No. 07MU‐11100500‐059 (2007). 
v 11 AAC 97.320. (a) The commissioner will, in his or her discretion, approve a reclamation plan for any term not to 
exceed 10 years. 
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310 K Street Suite 200 
Anchorage AK 99501 

Tel 907.264.6714 Fax 907.264-6602 
www.tetratech.com 

Memorandum 

To: File From: Gene Weglinski  

Date: September 30, 2011 (revised March 26, 2012) 

Re: Alternatives Development and Screening  

 

Introduction 

Analyses conducted under the National Environmental Policy Act (NEPA) are focused using significant 
issues identified during the scoping process.  The significant issues drive the formulation of alternatives 
to the Proposed Action.  The alternatives development process involved an interdisciplinary team 
including the Forest Service as lead agency, the cooperating agencies (U.S. Army Corps of Engineers, 
U.S. Environmental Protection Agency, the State of Alaska (departments of Natural Resources, 
Environmental Conservation, and Fish & Game, and the City and Borough of Juneau), as well as Tetra 
Tech, the third-party contractor supporting the writing of the environmental impact statement (EIS).  
Developing the alternatives involved defining a set of objectives and screening criteria that the project 
team ultimately used to identify four categories of alternatives.  The four alternative categories 
investigated for their potential to address the issues were: 

1. Evaluating alternative locations for the facility put forth as Hecla’s proposed action; 
2. Reconfiguring the design of the facility put forth as Hecla’s proposed action; 
3. Opportunities for contemporaneous reclamation of the tailings disposal facility; and, 
4. Reducing the concentration of pyrite in the tailings. 

The rest of this memo describes the significant issues and the process through which the alternatives 
carried forward and not carried forward were developed for the analysis. 

Significant Issues 

The following significant issues were developed based on comments provided during the scoping process: 

 Water Quality – Water quality may be impacted by mine facilities based on the potential 
existence of acid generating rock, potential metals loading, impacts to waters of the U.S. from 
expanded facilities, and marine discharges.  Changes to water quality could cause adverse 
impacts on aquatic life. 

 Wetlands – Expansion of the mine tailings disposal facility may cause direct and indirect impacts 
to wetlands.  Loss of wetlands can impact migrating and resident birds as well as other wildlife 
species.  Any impacts to wetlands must be mitigated based on 404(b) guidelines. 

 Aquatic Resources – Construction of storm water collection ponds, tailings storage sites and 
road crossings along/over creeks (Greens Creek, Tributary Creek, and Cannery Creek) could 
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negatively impact anadromous and resident salmonids and other fish species such as, Dolly 
Varden char, cutthroat trout, and steelhead trout. 

 Monument Values – The Greens Creek Mine and proposed expansion occurs partially within the 
Admiralty Island National Monument.  The Monument was established for the purpose of 
protecting objects of ecological, cultural, geological, historical, prehistorical, and scientific 
interests.  Any lease of Monument lands for mining must not cause irreparable harm to 
Monument values. 

The objectives/criteria necessary to address the significant issues were distilled into the following key 
aspects as a first step. 

Water Quality 

Hecla currently uses a number of techniques to maintain water quality at the site, including diverting 
clean run off to prevent it from coming in contact with mining operations and collecting and treating all 
“contact water” so that it may be discharged in compliance with an Alaska Pollutant Discharge 
Elimination System (APDES) permit.  Reducing the amount of contact water can be accomplished by 
effectively keeping run off from snowmelt and rainfall from entering into areas disturbed by mining 
operations and by minimizing the amount of water that is able to pass into the waste rock dump and 
tailings storage facility (dry stack).  Since operational requirements would be similar among all the 
alternatives as well as the proposed action, the consideration of water management issues focused on the 
size and configuration of the dry stack and ancillary facilities.  The key objectives considered in 
developing alternatives to improve water quality included the following: 

 Avoiding the need for long-term treatment (ability to walk away in terms of water treatment); 
 Reducing the duration of long-term treatment; 
 Reducing the volume of contact water; 
 Optimizing the opportunity for the diversion of run-on water; 
 Reducing the cumulative volume of treated water; and, 
 Improving the ratio of surface area to unit mass (store more tailings in a smaller footprint). 

Wetlands 

An initial step in minimizing the effects to wetlands can be accomplished by simply avoiding or reducing 
the extent of disturbances to wetland areas.  The challenge that arises is the ubiquitous nature of wetlands 
within the project area; while non-wetland areas are present, they are generally steep and present 
difficulty in terms of providing adequate geotechnical stability or water management.  The Clean Water 
Act requires that impacts to wetlands and waters of the United States be minimized where they cannot be 
avoided and that mitigation is put in place for unavoidable impacts.  Following the initial efforts to locate 
facilities outside of wetlands to the extent possible, the specific design of each alternative included 
maximizing the use of upland areas while minimizing the effect on wetlands to the extent practicable.  
While using this approach, some wetland impacts are inevitable.  The key objectives/measures that were 
identified in developing alternatives for wetlands are: 

 Type of wetland affected, focusing on avoiding impacts to “high value1” wetland complexes that 
support habitat values for birds, wildlife and anadromous fisheries; 

 Size of wetland affected; 

                                                      

1 The value assessment for this exercise was done without the benefit of a full functions and values assessment for 
wetland resources in the area. The functions/values assessment report was submitted at a much later point in the EIS 
development process. 
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 Presence of anadromous species downstream; and 

 Practicability of the alternative. 

Aquatic Resources 

Key issues associated with impacts to aquatic life are closely tied to the issues associated with water 
quality and wetlands.  Water quality must be managed in both the short- and long-term to meet designated 
uses for aquatic life.  As was discussed above for water quality, this is accomplished by establishing clean 
water diversions; collecting, treating and minimizing the volume of contact water; and assuring that there 
are no long term affects to water quality.  The same key objectives and measures that apply to wetlands 
are associated with aquatic resources.  Effects to streams, particularly with regard to riparian areas and 
stream features need to be minimized.  The type of aquatic habitat with respect to both anadromous and 
resident fishes needs to also be considered. 

Monument Values 

The Alaska National Interest Lands Conservation Act (ANILCA) requires that impacts to areas within the 
Monument are minimized and that mining operations do not cause irreparable harm to Monument values.  
With respect the proposed project, considered alternatives must be designed to address three primary 
objectives: 

 Reduce the extent of disturbance within the Monument boundary; 
 Reduce the duration of effects within the Monument boundary; and 
 Assure that operations do not cause irreparable harm. 

Identified Alternatives and Screening Criteria 

The first phase of screening was to develop a series of alternatives and identify screening criteria that 
could be used to evaluate their effectiveness in addressing the significant issues.  Criteria were identified 
during interagency meetings on February 22 and 23, 2011 and refined based on the core aspects of the 
significant issues – wetlands, water quality, aquatic life, and monument values. 

In order to address the issues, the considered alternatives developed for screening focus on four 
categories: 

 Alternative locations for disposal of tailings; 
 Reconfiguring the design of Hecla’s proposed action; 
 Contemporaneous reclamation of the tailings facility; 
 Reduction in the pyrite concentration of the tailings. 

Alternative Locations 

Alternative locations were identified by the interagency team and have been considered in order to 
minimize impacts to wetlands, minimize impacts to other waters of the U.S. (i.e., streams), and minimize 
of impacts to aquatic life, including anadromous and resident fishes.  The potential alternative locations 
identified for this exercise are depicted as Proposed Alternative Areas 1 through 6 in Figure 1.  The same 
facility footprints are shown in relation to National Wetland Inventory-mapped wetlands in Figure 1A. 

The specific screening criteria that have been identified to compare alternative locations are: 

 Linear feet of stream directly affected; 
 Acres of wetlands or riparian management areas disturbed; 
 Type of wetland disturbed; 
 Total linear feet of stream(s) downstream from the tailings location; 
 Length of stream(s) (linear feet) that support anadromous fish. 
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In addition to these criteria, two other overriding conditions were considered when evaluating alternative 
locations.  First, no alternative locations were considered that were within the Monument Boundary or 
would increase the proposed footprint with the boundary.  Second, the geotechnical stability of the 
tailings disposal facility over the long- and short-term needed to be evaluated at for each alternative 
location.  This is an overriding (fatal flaw) analysis, in that each alternative must meet an adequate safety 
factor (a measure of stability).  For screening purposes, only areas with less than a 20 percent slope were 
considered. 

Reconfiguring and Realigning the Design of the Proposed Action 

Participants in the interagency alternatives meeting expressed interest in minimizing effects on wetlands 
and aquatic resources within the Tributary Creek watershed by reconfiguring the design of Hecla’s 
proposed action.  While locating additional storage capacity outside the Monument would achieve some 
of the objectives set forth in the alternatives analysis, it is acknowledged that there are substantial benefits 
to maintaining a single facility such as limiting new disturbance to watersheds already affected and 
limiting the focus on water management and water treatment requirements to the expansion of existing 
facilities rather than the construction of new, additional facilities.  Proposed Alternative Areas 7 and 8 in 
figures 1, 1A, 8, and 9 provide more detail on locations given further consideration as components of 
potential tailings disposal alternatives. 

The screening criteria identified for this alternative were similar to those of the 2003 evaluation: 

 Technical feasibility; 
 Linear feet of stream directly affected; 
 Acres of wetlands or riparian management areas that are disturbed; 
 Type of wetland disturbed; 
 Total linear feet of stream(s) downstream from the tailings location; and, 
 Length of stream(s) (linear feet) that support anadromous fish. 

Contemporaneous Reclamation of the Tailings Facility 

The oxidation of pyrite could potentially produce geochemical conditions known as acid rock drainage 
(ARD) or ARD chemistry.  Typical ARD chemistry includes leachate or pore water that has high levels of 
acidity, dissolved solids (including sulfate), low pH, and elevated metals concentrations from the 
dissolution of minerals.  The development of ARD chemistry is confounded and dependent on a variety of 
factors, including buffering potential and exposure to oxygen.  Depending on conditions, ARD could 
develop relatively rapidly, take hundreds or thousands of years, or not develop at all.  The development of 
ARD conditions could significantly impact water quality.  Contemporaneous reclamation could be used to 
establish a final cover over stages of the tailings facility that have been completed and sufficiently 
separated from active tailings placement.  Placing the final cover incrementally rather than postponing the 
process until all tailings have been placed could reduce the time that tailings at the surface are exposed to 
air.  Contemporaneous reclamation would accomplish two objectives; reduce the risk of ARD chemistry 
developing at the surface and provide an earlier start to re-establishing the long-term vegetation cover and 
thereby reducing the temporal aspect of the disturbance within the Monument. 

While several factors would need to be considered in a detailed analysis of alternatives, only a single 
criterion was identified to screen the use of contemporaneous reclamation of the tailings facility, technical 
feasibility.  Issues that could affect technical feasibility include the availability and location of sufficient 
materials to construct the cap, including top soil, low permeability materials, and materials to construct 
the capillary breaks; access of equipment to the finished portion of the tailings facility; and operational 
logistics associated with the active placement of tailings. 
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Reduce the Concentration of Pyrite in the Tailings 

Factors associated with the oxidation of pyrite and the potential development of ARD conditions were 
discussed above for Contemporaneous Reclamation.  The objective of the alternative would be drive the 
acid potential:neutralization ratio to a level that would favor neutralization within the tailings.  The 
alternative would require modifying a flotation circuit to concentrate pyrite thereby lowering the pyrite 
concentration within the existing lead zinc tailings prior to disposal at the tailings facility.  This would 
result in two products, tailings with substantially less pyrite than the existing tailings, and a pyrite 
concentrate that would need to be managed separately.  The pyrite concentrate would be backfilled into 
the mine, with the tailings placed in the tailings facility.  A substantial reduction in pyrite concentrations 
could potentially reduce the risk of ARD chemistry developing in the tailings, especially at the surface 
where they are exposed to the air. 

A similar alternative involving a pyrite flotation circuit was identified, screened, and evaluated in the 
2003 EIS.  A detailed discussion and evaluation of several options regarding this alternative were 
provided in Appendix G of that document.  The alternative was screened out from further consideration at 
that time.  However, during the inter agency meeting on February 22 – 23, 2011, there was renewed 
interest in re-screening and reviewing the feasibility and merits of this alternative. 

The screening criteria that have been identified for this alternative are similar to those associated with the 
alternative location alternative: 

 Technical and logistical feasibility; and, 
 Predicted long-term water quality 

Screening Results 

Alternative Locations 

The location for potential alternative facility sites consumed a substantial portion of time during the 
interagency alternatives meeting.  The discussion of alternative locations was followed by a robust 
discussion of screening criteria to be employed in assessing the ecological sensitivity of different 
alternative location(s) and how the most appropriate location(s) would be identified.  The following 
discussion focuses on six alternative locations although two others (areas 7 and 8 were also assessed 
using the same criteria) are discussed below under the Reconfiguring and Realignment discussion below. 

Alternative locations areas 1, 2, and 3 (see Figure 1) were initially included in a February 15, 2011 
alternatives memo.  Areas 4, 5, and 6 (Figure 1) resulted from the mapping exercise at the interagency 
meetings.  Figures 2 through 7 present detailed views of each of these areas with respect to their 
relationship to wetlands and their fit in terms of local topography.  As discussed during the interagency 
meeting, areas 2 and 3 are too small to accommodate the full capacity of the proposed action 
(approximately 14.2 million cubic yards of tailings).  While these facilities are presented in the figures 
and in the following data, they were not recommended for further consideration because of their 
inadequate capacity. 

Table 1 presents a summary of stream, aquatic life, and wetland aspects of each alternative area with 
Tetra Tech’s initial rankings on an overall basis.  The table includes the length of stream directly affected, 
the length of stream downstream from each facility, the degree to which each facility encroaches into 
stream buffer areas (Riparian Management Areas), and the length of anadromous stream occurring 
downstream.  The table also includes a summary in acres of wetlands affected.  Table 2 presents the type 
of wetlands that would be affected by each alternative area.  For weighing purposes and based on the 
discussion during the interagency meeting, wetland complexes, consisting of two or more wetland types 
were considered to have higher habitat values than simple wetland communities (e.g., forested or 
emergent).  Further, wetlands within anadromous drainages were considered of higher value than 
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wetlands that did not occur within anadromous drainages, regardless of the proximity to anadromous 
habitat. 

Two of the sites (areas 1 and 4) could be built such so that contact water could be directed away from the 
Fowler Creek drainage (which supports a large anadromous fishery).  The construction techniques that 
could keep contact water out of the Fowler Creek drainage would result in the loss of some wetland 
habitat that currently supports anadromous fish habitat in Fowler Creek.  The fact that long-term water 
management could reduce or eliminate threats to water quality within the Fowler Creek drainage made 
these two locations desirable for further consideration in the alternatives analysis.  Area 1 would affect 
substantially less wetland than Area 2 and was therefore the recommended alternative location to carry 
forward for detailed study.  The other areas with adequate capacity to store the tailings expansion (areas 5 
and 6) are both entirely within the Fowler Creek drainage and would affect a greater extent of wetlands 
compared to Area 1.  Therefore these locations were not recommended to be carried forward for detailed 
analysis. 

Reconfiguring and Realigning the Design of the Proposed Action 

The reconfiguration of the tailings disposal facility expansion described under the proposed action could 
reduce some long-term effects to wetlands in the Tributary Creek drainage, compared to the proposed 
action.  Proposed Alternative Area 7 (see figures 1, 1A, and 8) would result in tailings being placed into 
wetland areas within the Cannery Creek drainage.  The design of this potential alternative was 
incorporated into the mitigated version of Alternative B and is discussed in greater detail in the EIS and is 
not considered further here. 

Proposed Alternative Area 8 (see figures 1, 1A, and 9) would involve shifting the tailings disposal facility 
to the west and away from the Tributary Creek channel.  This design was carried beyond the preliminary 
layout by incorporating supporting facilities including water management ponds and an access road 
(Figure 10). 

Most of the existing tailings facility sits on a layer of drainage material, which is consistent with the 
design of the proposed expansion.  In addition to the drainage layer, the reconfiguration depicted by 
Proposed Alternative Area 8 would involve the placement of a substantial volume of fill (3.6 million 
cubic yards) to create a buttress along the slope leading to Hawk Inlet (see figures 10 and 11, cross-
sections B-B’ and C-C’).  The buttress would be necessary to enhance the stability of the western slope of 
the facility, which would be located on the slopes directly above Hawk Inlet.  The slopes of the 
reconfigured facility including the buttress, would achieve a slightly lower factor of safety (1.28) 
compared to that which would be met by proposed action and other facility designs (minimum 1.30).  The 
proximity of the pile to Hawk Inlet was not considered in calculating the factor of safety or the potential 
consequences of a failure. 

The 3.6 million cubic yards of clean fill for the buttress would need to be barged to the site as is currently 
done with material necessary for road construction.  The volume of fill necessary to construct the facility 
would be 225 times greater than the typical volume of clean fill imported annually (16,000 cubic yards) 
and would represent a substantial cost to the operation.  Another substantial cost resulting from this 
configuration would be the necessity to construct a new water treatment plant within the early phases of 
facility construction and well before the end of the existing plant’s effective service life.  The increased 
costs were not evaluated directly in terms of whether they could render the project uneconomical (not 
practicable) over the long-term. 

Compared to the proposed action, the Area 8 reconfiguration would expand the facility away from 
sedge/fen wetlands in the headwaters of Tributary Creek into forested wetlands that drain to Tributary 
Creek and Hawk Inlet.  Emergent wetlands in the Tributary Creek drainage would be affected under both 
designs.  An initial facility layout that includes supporting infrastructure (Figure 10) shows that numerous 
water management ponds would need to be built around the perimeter of the facility, which would have 
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short-term effects to wetlands.  A large water management pond would need to be constructed on 
relatively steep (10 percent slope) immediately above the Hawk Inlet shoreline.  The ultimate capacity of 
the water management pond was not calculated; however the preliminary design presented in Figure 10 
represents approximately half of the storage capacity anticipated under the proposed action.  The western 
portion of the facility would be built on slopes above Hawk Inlet with much of the infrastructure (e.g., 
access road, water management pond and wastewater treatment plant) being both within the Forest 
Service’s 1,000-foot Beach and Estuary Fringe and visible to vessel traffic and recreational users within 
Hawk Inlet.  The design would not address the significant issue related to Monument values since it 
would not minimize the footprint within the Monument. 

Area 8 was not recommended for further analysis for a number of reasons including: 

 The presence of the facility within the Monument and the 1,000-foot Beach and Estuary Fringe; 

 The costs associated with construction of the retaining berm and construction of a new water 
treatment plant; 

 The proximity of the facility to Hawk Inlet, which would be immediately downslope of the dry 
stack; and 

 The complexity of managing contact water and the limited space available to provide adequate 
capacity for the water management pond.   

Contemporaneous Reclamation 

Contemporaneous reclamation would involve placing the final cover on portions of the dry stack that 
have achieved their ultimate height and slope.  As currently described, the design of the proposed action 
would support the placement of the cover over small portions of the facility without the need to wait until 
the final stages of tailings placement.  In addition to the benefits note above, contemporaneous 
reclamation could serve as a test facility in which to monitor vegetation establishment and succession, soil 
building processes and the performance and overall effectiveness of the cover itself.  Since 
contemporaneous reclamation is technically feasible and would provide some clear benefits, it was 
recommended for inclusion in the EIS as either part of an alternative or a mitigation measure.  It should 
be noted however, that incorporating contemporaneous reclamation into the alternative designs could 
prove challenging since the driver for the design of those facilities has been minimizing the overall 
footprint.  The alternative designs may not provide a sufficient amount of working surface to incorporated 
an aspect of contemporaneous reclamation. 

Reduction in the Pyrite Concentration in the Tailings 

Existing flotation circuits in the mill could not be used for pyrite flotation without reducing the 
production rates of iron and zinc concentrates.  For this reason, a separate pyrite plant would need to be 
constructed adjoining the existing mill at the 920 mine site.  The pyrite concentration process uses 
sulfuric acid requiring an additional sulfuric acid storage area.  A concentrate storage facility would also 
need to be constructed in order to coordinate disposal with underground operations.  It is likely that the 
rate of production of pyrite concentrate would sometimes exceed the ability of the underground mine to 
accept it, simply due to mining logistics. 

The 2003 EIS estimated that the pyrite plant would require approximately 1 acre.  That analysis also 
estimated that a sulfuric acid storage and handling facility could require an additional one half acre and a 
concentrate handing and temporary storage facility would could occupy an additional acre.  All three 
facilities would need to be located in the mill site which is a highly congested area with steep topography.  
The feasibility of locating these facilities in this area is low. 

The storage of sulfuric acid would greatly add to the inventory of hazardous materials at the mine, and 
would require a high level of spill prevention and pollution controls.  There would also be increased risk 
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of hazardous material spills during shipping, both by barge to the mine and by truck to the mill.  Spills 
could directly and severely impact water quality, aquatic life, and Monument values. 

The pyrite concentrate would be highly reactive with the potential for spontaneous combustion.  The 2003 
EIS estimated that the pyrite concentrate would have the potential to oxidize within a year.  Like the 
sulfuric acid storage facility, pyrite storage facility would require a high level of spill prevention, special 
material handling, and pollution controls. 

This alternative was not recommended for further analysis for the following reasons: 

 The difficult logistics and low feasibility of placing the required facilities at the current millsite. 

 The increased risk to water quality, aquatic life, and Monument values as well as human health 
that would be associated with the shipping and storage of sulfuric acid, and the handling of pyrite 
concentrate, a highly reactive material. 

 Placement of pyrite concentrate underground would have a very high ARD risk because the 
concentrate would likely become oxidized and acidic before flooding or closure of the mine.  This 
could create further hazardous conditions in the mine. 

Table 1.  Effects of Alternative Areas on Aquatic Resources and Wetlands 

Stream Length 
Directly 
Affected 

(Linear feet) 

RMA 
Affected 
(Acres) 

Anadromous 
Stream Segment 

Affected 
(Linear Feet) 

Total Disturbed 
Wetland Area 

(Acres) 

New Tailings 
Footprint 
*(Acres) 

Tentative Rating 
(Higher = Better) 

Area 1 0 0 0 34 94 1 

Area 2 0 6.1 8,490 7 46 N/A (insufficient 
capacity) 

Area 3 0 0 0 43.5 51.5 N/A (insufficient 
capacity) 

Area 4 0 0 0 96 119 2 

Area 5 0 1.8 15,223 87.3 91.3 3 

Area 6 0 1.2 11,692 45 84 2 

Area 7 0 0.2 0 4.7 7.0 N/A - Separate 
Alternative 

Area 8 80 5.8 9,228 92 110 N/A - Separate 
Alternative 

* The illustrations in the figures 1 through 9 represent only the tailings footprint for the various tailings facilities.  The 
water management structures, access roads, and other associated structures that would be necessary to operate a 
tailings disposal facility would increase the size of the footprint at any of these proposed new areas. 
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Table 2.  Wetland Types Disturbed by Alternative  

Alternative 
Location 

Disturbed Area (acres) 

Total Disturbed 
Wetland Area 

Total Disturbed 
Area 

Forested 
Wetland 

 

Forested/ 
Shrub 

Wetland 
Complex 

Shrub/ 
Emergent 
Wetland 
Complex 

Shrub 
Wetland 

 

Emergent/ 
Shrub 

Wetland 
Complex 

Shrub/ 
Forested 
Wetland 
Complex Upland 

Area 1 11 23 - - - - 60 34 94 

Area 2 2 - 5 - - - 39 7 46 

Area 3 43 - - 0.5 - - 8 43.5 51.5 

Area 4 35 49 - - 12 - 23 96 119 

Area 5 65 0.3 22 - - - 4 87.3 91.3 

Area 6 45 - - - - - 39 45 84 

Area 7 2.4 - - 2.3 - - 2.3 4.7 7.0 

Area 8 52 - 23 - - 18 18 92 110 
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1. SUBSISTENCE 
The purpose of this section is to describe subsistence uses in the Greens Creek Mine area and to assess 
potential impacts on subsistence related to the proposed expansion of the Tailings Disposal Facilities 
(TDF) at Greens Creek Mine. Subsistence uses are central to the customs and traditions of indigenous 
cultural groups in Alaska, including the Tlingit Indians of Southeast Alaska. Subsistence customs and 
traditions encompass processing, sharing, redistribution networks, and cooperative and individual 
hunting, fishing, gathering, and ceremonial activities. Both federal and state regulations define 
subsistence uses to include the customary and traditional uses of wild renewable resources for food, 
shelter, fuel, clothing, and other uses (Alaska National Interest Lands Conservation Act [ANILCA], Title 
VIII, Section 803, and Alaska Statute [AS] 16.05.940[33]). The Alaska Federation of Natives (AFN) not 
only views subsistence as the traditional hunting, fishing, and gathering of wild resources, but also 
recognizes the spiritual and cultural importance of subsistence in forming Native peoples’ worldview and 
maintaining ties to their ancient cultures (Alaska Federation of Natives 2005).  

Subsistence fishing and hunting are traditional activities that help transmit cultural knowledge between 
generations, maintain the connection of people to their land and environment, and support healthy diet 
and nutrition in rural communities in Alaska. The Alaska Department of Fish and Game (ADF&G) 
estimates that the annual wild food harvest in rural areas of Southeast Alaska is approximately 5 million 
pounds, or 178 pounds per person per year (Wolfe 2000). Subsistence harvest levels vary widely from one 
community to the next. Sharing of subsistence foods is common in rural Alaska and can exceed 80 
percent of households giving or receiving resources (ADF&G 2011). The term harvest and its variants – 
harvesters and harvested – are used as the inclusive term to characterize the broad spectrum of subsistence 
activities, including hunting, fishing, and gathering. 

Subsistence is part of a rural economic system called a “mixed, subsistence-market” economy, wherein 
families invest money into small-scale, efficient technologies to harvest wild foods (Wolfe 2000). 
According to Wolfe and Walker (1985), fishing and hunting for subsistence resources provide a reliable 
economic base for  rural regions and these important activities are conducted by domestic family groups 
who have invested in fish wheels, gill nets, motorized skiffs, and snowmachines. Subsistence is not 
oriented toward sales, profits, or capital accumulation (commercial market production), but is focused 
toward meeting the self-limiting needs of families and small communities. Participants in this mixed 
economy in rural Alaska augment their subsistence production by cash employment. Cash (from 
commercial fishing, trapping, and/or wages from public sector employment, construction, fire fighting, oil 
and gas industry, or other services) provides the means to purchase the equipment, supplies, and gas used 
in subsistence activities. The combination of subsistence and commercial-wage activities provides the 
economic basis for the way of life so highly valued in rural communities (Wolfe and Walker 1985). 
Regarding the importance of the mixed economy to the subsistence lifestyle, George and Bosworth (1988: 
35) noted the following on the state of subsistence in the community of Angoon: “Commercial fishing 
income is, in fact, an important element of the Angoon ‘mixed’ economy, which greatly depends on a 
relatively secure cash flow and a productive subsistence resource base.” 

Participation in subsistence activities promotes transmission of traditional knowledge from generation to 
generation and serves to maintain people’s connection to the physical and biological environment. The 
subsistence lifestyle encompasses cultural values such as sharing, respect for elders, respect for the 
environment, hard work, and humility. In addition to being culturally important, subsistence is a source of 
nutrition for residents in areas of Alaska where food prices are high. While some people earn income 
from employment, these and other residents rely on subsistence to supplement their diets throughout the 
year. Furthermore, subsistence activities support a healthy diet and contribute to residents’ overall well-
being. 



Appendix G, Subsistence 

G-2 Greens Creek Mine Tailings Disposal Facility Expansion Final EIS 

Alaska and the federal government regulate subsistence hunting and fishing in the state under a dual 
management system. The federal government recognizes subsistence priorities for rural residents on 
federal public lands, while Alaska considers all residents to have an equal right to participate in 
subsistence hunting and fishing when resource abundance and harvestable surpluses are sufficient to meet 
the demand for all subsistence and other uses.  

The U.S. Congress adopted ANILCA recognizing that “the situation in Alaska is unique” regarding food 
supplies and subsistence practices. The Act specifies that any decision to withdraw, reserve, lease, or 
permit the use, occupancy, or disposition of public lands must evaluate the effects of such decisions on 
subsistence use and needs (16 United States Code [USC] 3111-3126). In 1990, the U.S. Department of 
the Interior and the U.S. Department of Agriculture established a Federal Subsistence Board to administer 
the Federal Subsistence Management Program (55 Federal Register [FR] 27114). The Federal Subsistence 
Board, under Title VIII of ANILCA and regulations at 36 Code of Federal Regulations (CFR) 242.1 and 
50 CFR 100.1, recognizes and regulates subsistence practices for rural residents on federal lands. Federal 
regulations recognize subsistence activities based on a person’s residence in Alaska, defined as either 
rural or nonrural. Only individuals who permanently reside outside federally designated nonrural areas are 
considered rural residents and qualify for subsistence harvesting on federal lands under federal 
subsistence regulations. However, federal subsistence regulations do not apply to certain federal lands, 
regardless of residents’ rural designations. These include lands withdrawn for military use that are closed 
to general public access (50 CFR Part 100.3). Nonrural areas in Alaska include the areas around 
Fairbanks North Star Borough, Wasilla/Palmer, Anchorage, Kenai, Homer, Valdez, Seward, Juneau, and 
Ketchikan. 

The Alaska Board of Fisheries and the Alaska Board of Game have adopted regulations enforced by the 
State for subsistence fishing and hunting on all State of Alaska lands and waters, and lands conveyed to 
Alaska Native Claims Settlement Act (ANCSA) groups. State law is based on AS 16 and Title 5 of the 
Alaska Administrative Code (AAC) (05 AAC 01, 02, 85, 92, and 99) and regulates state subsistence uses. 
Under Alaska law, when there is sufficient harvestable surplus to provide for all subsistence and other 
uses, all Alaskan residents qualify as eligible subsistence users.  

The State distinguishes subsistence harvests from personal use, sport, or commercial harvests based on 
where the harvest occurs, not where the harvester resides (as is the case under federal law). More 
specifically, state law provides for subsistence hunting and fishing regulations in areas outside the 
boundaries of “nonsubsistence areas,” as defined in state regulations (5 AAC 99.015). According to these 
regulations, a nonsubsistence area is “an area or community where dependence upon subsistence is not a 
principal characteristic of the economy, culture, and way of life of the area of community” (5 AAC 
99.016). 

Activities permitted in these nonsubsistence areas include general hunting and personal use, sport, guided 
sport, and commercial fishing. There is no subsistence priority in these areas; therefore, no subsistence 
hunting or fishing regulations manage the harvest of resources. Nonsubsistence areas in Alaska include 
the areas around Anchorage, Matanuska-Susitna Valley, Kenai, Fairbanks, Juneau, Ketchikan, and Valdez 
(Wolfe 2000).  

1.1 Subsistence – Pre-mining Environment 
This section addresses the subsistence environment before the development of the Greens Creeks Mine in 
1976. Prior to European contact, the study area was inhabited by Tlingit Indians; many of their 
descendants continue to reside in southeast Alaska communities, including the study communities of 
Angoon and Hoonah. Studies that describe early subsistence patterns and historical territories of the 
Tlingit near the study area include Emmons (1991), Goldschmidt and Haas (1998), de Laguna (1960), 
Krause (1970), and Grinev (2005). These studies documented Tlingit history in the area from the time of 
European contact through Alaska statehood. In 1946, Goldschmidt and Haas (1998) documented the 
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traditional Angoon territory as part of Tlingit and Haida land claims. Angoon residents’ traditional 
territory included the shores of Chatham Strait on Admiralty Island from Point Marsden south to Chapin 
Bay, and on Chichagof and Baranof islands from Basket Bay south to Gut Bay (Goldschmidt and Haas 
1998: 67). Just as they had documented the traditional territory of Angoon, Goldschmidt and Haas (1998) 
documented the traditional Hoonah territory in 1946 as part of Native land claims. Hoonah’s traditional 
territory included the area along Chatham Strait from Point Howard westward to Cape Fairweather; 
Chichagof Island from Point Augusta west to Point Urey; and all the islands in Icy Straits and Cross 
Sound (Goldschmidt and Haas 1998: 53). Later studies, primarily by ADF&G, documented more 
contemporary subsistence uses of the study area and are described below. 

1.2 Subsistence – Baseline Conditions 
1.2.1 Study Area 
The proposed Greens Creek Mine Tailings Disposal Facility Expansion is located within Hawk Inlet on 
lands owned by the U.S. Department of Agriculture Forest Service, Tongass National Forest (Forest 
Service) and Admiralty Island National Monument. Because the project is located within federal lands, 
federal subsistence regulations apply and only harvests by rural residents in these areas are considered 
subsistence harvests. Nonrural residents (e.g., Juneau area residents) are not allowed to hunt or fish on 
these lands under federal subsistence regulations. Nonrural residents may harvest fish and game on these 
federal lands; however these harvests occur under state regulations. Because the entire project lies in the 
state defined Juneau nonsubsistence area boundary, all harvests of wildlife and fish near the project area 
by nonrural residents are considered sport or personal use harvests and are not addressed in this section. 
Subsistence harvests by rural residents that may be most affected by the proposed project include the 
nearby rural communities of Angoon, Hoonah, and Tenakee Springs.  

Important subsistence resources harvested by residents of Angoon, Hoonah, and Tenakee Springs include 
deer, salmon, halibut, seal, waterfowl, marine invertebrates, berries, and plants. Due to their island 
locations and lack of major road development, much of these communities’ use areas are accessed using 
skiffs or boats with some hiking further inland for resources not readily found along the coast. The 
increased development of logging roads beginning in the early 1980s associated with the passage of the 
Tongass Land Management Plan and ANILCA has opened access to additional areas. Access to Hawk 
Inlet is either by boat and skiff or by floatplane.  

1.2.2 Angoon 
Angoon is located on the west coast of Admiralty Island approximately 44 miles to the south of Hawk 
Inlet and has a population of 459 residents, 76 percent of which are Alaska Native (U.S. Census Bureau 
2011). Subsistence studies that document Angoon residents’ harvest activities are primarily found in 
ADF&G, Division of Subsistence technical papers collection and the Community Subsistence 
Information System (CSIS) (ADF&G 2011). Complete, all resources harvest studies for Angoon are 
available for the 1984, 1987, and 1996 study years and are based on studies conducted by George and 
Bosworth (1988) as well as unpublished ADF&G technical papers and a U.S. Forest Service report for the 
Tongass Resource Use Cooperative Survey (TRUCS) prepared by Kruse and Frazier (1988a). Individual 
resources studies, particularly for deer and harbor seal, were also conducted in Angoon by ADF&G and 
include Technical Papers 39 (Hall 1981), 70 (George and Kookesh 1982), 71 (George and Kookesh 
1983), 238 (Wolfe and Mishler 1996), 241 (Wolfe and Mishler 1997), 246 (Wolfe and Mishler 1998), 250 
(Wolfe and Hutchinson-Scarbrough 1999), 266 (Wolfe and Scott 2001), 273 (Wolfe, Fall, Stanek, and 
Scott 2002), 288 (Fall, Kerlin, Easley, and Walker 2004), 291 (Wolfe, Fall, and Stanek 2004), 303 
(Wolfe, Fall, and Stanek 2005), 345 (Wolfe, Fall, and Riedel 2009a), and 347 (Wolfe, Fall, and Riedel 
2009b).  
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Map 3.16-1 in the main body of text shows the subsistence use areas of Angoon residents for the time 
periods of pre-1988 (TRUCS 1988) and 1991-1995 (ADF&G 1997). Although not digitized and hence 
not shown on Map 3.16-1, ADF&G (1986) documented Angoon subsistence use areas for the pre-1985 
time period. For the pre-1985 time period, Angoon residents reported use areas along the Admiralty, 
Chichagof, and Baranof islands on either side of Chatham Strait. Pre-1988 subsistence use areas included 
the pre-1985 use areas and covered the entirety of Admiralty Island, including the area around Hawk Inlet 
as well as across Chatham Strait along the eastern coastline of Chichagof and Baranof islands to the area 
just south of Catherine Island. Use areas for game and fish during the 1991-1995 time period are centered 
along Chatham Strait with additional fish use areas further south of the community into the Pacific Ocean. 
During the mapping studies (ADF&G 1986, TRUCS 1988), Angoon households reported using the Hawk 
Inlet area for deer hunting and marine invertebrate harvesting for the pre-1985 and pre-1988 time periods. 
During the most recent 1991-1995 study, Angoon residents did not report use areas within Hawk Inlet. 

All resources harvest data are available for the 1984, 1987, and 1996 study years (Table 1). ADF&G 
(2011) considers the 1996 study year data to be the most representative of Angoon residents’ harvests. In 
all study years, fish provide approximately half of the total subsistence harvest, and land mammals 
account for roughly one quarter to one third of the total harvest, with marine mammals, marine 
invertebrates, and vegetation accounting for the remaining harvests. Bird and egg harvests do occur but 
do not provide a substantial amount of the yearly harvest as measured in edible pounds. Individual 
resources that contribute a large amount to Angoon’s total harvest based on the most representative study 
year (1996) include salmon (36 percent), deer (23 percent), halibut (18 percent), harbor seal (four 
percent), chiton (four percent), and butter clams (four percent) (Table 2). Table 3 shows 12 individual 
study years for harbor seal; residents reported harvesting between 46 and 85 harbor seals during these 
study years. 

Angoon’s seasonal round of harvest activity is based on the research conducted by George and Bosworth 
(1988) (Figure 1). At the peak of summer, residents are engaged in fishing activities, particularly for 
salmon but also other species such as halibut, cod, and other marine fish.  

Beginning in August and continuing on through the fall and early winter, a variety of marine invertebrates 
are harvested in the shallow waters and harbor seals are also sought. As summer turns to fall, Angoon 
residents harvest deer in alpine areas and harvest waterfowl and berries. Late fall and early winter include 
continued harvests of crab, seal, and waterfowl as well as the peak coho season. Shellfish are also a focus 
of residents’ activities due to the extreme tides, and other marine fish are harvested during these months. 
For the few individuals that trap, furbearers are targeted beginning in December and on through January. 
Early winter subsistence activities are fewer than in other months but include harvests of deer, shellfish, 
Dolly Varden, herring, king salmon, and grouse. Late spring and early summer are characterized by 
harvests of king salmon and other marine fish, bird eggs, and seaweed. 
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Table 1: Angoon Subsistence Harvests by Major Resource Category 

Year Resource 

Percent 
Households 
(HH) Using 

Percent HH 
Attempting to 

Harvest 
Percent HH 
Harvesting 

Percent HH 
Giving 
Away 

Percent 
HH 

Receiving
Estimated 
Harvest 

Estimated 
Pounds 

Harvested 

Average Lbs 
Harvested per 

HH 

Per Capita 
Lbs 

Harvested 

Percent 
of 

Harvest 
1984 All Resources  97 97 97 74 87 134469 927 216 100 

 Fish  92 90 90 55 74 74399 513 120 55 

 Land Mammals  90 63 61 50 47 454 36327 251 58 27 

 Marine Mammals  32 16 16 13 24 57 10302 71 17 8 

 Birds and Eggs  18 16 13 5 8 313 508 4 1 0 

 Marine 
Invertebrates  87 84 84 45 58 

 
8056 56 13 6 

 Vegetation  92 92 92 40 50 4876 34 8 4 
 
1987 All Resources  100 99 84 93 127202 912 244 100 

 Fish  99 75 60 87 54952 394 106 43 

 Land Mammals  100 75 40 53 474 37926 272 73 30 

 Marine Mammals  38 32 18 21 198 16640 119 32 13 

 Birds and Eggs  11 10 6 4 245 296 2 1 0 

 Marine 
Invertebrates  88 

 
75 40 61 

 
13510 97 26 11 

 Vegetation  99 98 37 50 3879 28 7 3% 
 
1996 All Resources  97 93 93 68 95 130385 810 224 100 

 Fish  89 70 70 50 84 75230 467 130 58 

 Land Mammals  74 51 51 27 50 379 29811 185 51 23 

 Marine Mammals  32 15 15 8 28 63 5239 33 9 4 

 Birds and Eggs  5 5 5 1 3 152 99 1 0 0 

 Marine 
Invertebrates  89 78 78 42 73 

 
17480 109 30 13 

 Vegetation  66 62 57 18 50 2525 16 4 2 

Source: ADF&G 2011; Stephen R. Braund & Associates, 2011 
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Table 2: Angoon Subsistence Harvests by Species – Most Representative Study Year - 1996 

Resource 

Percent of 
Households 
(HH) Using 

Percent HH 
Attempting 
to Harvest 

Percent HH 
Harvesting 

Percent 
HH 

Giving 
Away 

Percent 
HH 

Receiving 
Estimated 
Harvest 

Estimated 
Pounds 

Harvested 

Average 
Lbs 

Harvested 
per HH 

Per Capita 
Lbs 

Harvested 

Percent 
of 

Harvest 
All Resources  97 93 93 68 95 130385 130385 810 224 100 
Fish  89 70 70 50 84 75230 75230 467 130 58 
Salmon  80 65 65 42 62 7882 47590 296 82 36 

Chum Salmon  18 16 16 10 11 733 5074 32 9 4 
Coho Salmon  55 45 43 20 32 3207 17446 108 30 13 
Chinook Salmon  57 47 46 26 30 946 12001 75 21 9 
Pink Salmon  14 11 11 5 4 442 963 6 2 1 
Sockeye Salmon  68 51 50 23 45 2554 12107 75 21 9 

Non-Salmon Fish  82 61 61 30 70 27640 27640 172 48 21 
Herring 32 26 26 0 14 838 838 5 1 1 
Herring Roe 41 7 7 7 39 1153 1153 7 2 1 
Herring Spawn on Kelp 5 3 3 3 4 544 544 3 1 0 
Herring Roe on Hair 
Seaweed 1 0 0 0 1 0 0 0 0 0 

Herring Roe on 
Hemlock Branches 35 3 3 4 35 566 566 4 1 0 

Smelt  3 0 0 1 3 0 0 0 0 0 
Cod  7 5 5 3 1 70 223 1 0 0 
Flounder  1 1 1 0 0 7 20 0 0 0 
Lingcod 1 1 1 0 0 2 14 0 0 0 
Halibut  72 50 50 27 50 23508 23508 146 40 18 
Rockfish  18 12 12 4 8 292 978 6 2 1 
Dolly Varden  12 11 11 1 5 213 576 4 1 0 
Grayling  1 1 1 0 0 52 37 0 0 0 
Cutthroat Trout  3 3 3 0 0 33 49 0 0 0 
Steelhead  3 1 1 0 1 4 37 0 0 0 
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Resource 

Percent of 
Households 
(HH) Using 

Percent HH 
Attempting 
to Harvest 

Percent HH 
Harvesting 

Percent 
HH 

Giving 
Away 

Percent 
HH 

Receiving 
Estimated 
Harvest 

Estimated 
Pounds 

Harvested 

Average 
Lbs 

Harvested 
per HH 

Per Capita 
Lbs 

Harvested 

Percent 
of 

Harvest 
Land Mammals  74 51 51 27 50 379 29811 185 51 23 
Large Land Mammals  74 51 51 27 50 372 29811 185 51 23 

Deer  74 50 50 26 49 370 29589 184 51 23 
Goat  1 1 1 1 1 2 222 1 0 0 
Moose  3 0 0 0 3 0 0 0 0 0 

Small Land Mammals  3 3 3 0 1 7 0 0 0 0 
Land Otter  3 3 3 0 1 7 0 0 0 0 

Marine Mammals  32 15 15 8 28 63 5239 33 9 4 
Harbor Seal  32 15 15 8 28 63 5239 33 9 4 

Birds and Eggs  5 5 5 1 3 152 99 1 0 0 
Bufflehead  1 1 1 0 1 7 3 0 0 0 
Harlequin  1 1 1 0 1 7 3 0 0 0 
Mallard  3 3 3 0 1 35 35 0 0 0 
Long-tailed Duck  1 1 1 0 1 9 7 0 0 0 
Northern Pintail  1 1 1 0 1 2 2 0 0 0 
Teal  1 1 1 0 1 4 1 0 0 0 
Wigeon  1 1 1 0 1 2 2 0 0 0 
Unknown Ducks  1 1 1 0 1 22 18 0 0 0 
Canada Geese  1 1 1 0 0 13 16 0 0 0 
Common Snipe  1 1 1 1 1 44 4 0 0 0 
Grouse  1 1 1 0 0 9 9 0 0 0 
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Resource 

Percent of 
Households 
(HH) Using 

Percent HH 
Attempting 
to Harvest 

Percent HH 
Harvesting 

Percent 
HH 

Giving 
Away 

Percent 
HH 

Receiving 
Estimated 
Harvest 

Estimated 
Pounds 

Harvested 

Average 
Lbs 

Harvested 
per HH 

Per Capita 
Lbs 

Harvested 

Percent 
of 

Harvest 
Marine Invertebrates  89 78 78 42 73 17480 17480 109 30 13 

Chitons  58 47 47 22 39 729 5470 34 9 4 
Butter Clams  65 51 51 18 37 1295 5761 36 10 4 
Pacific Littleneck Clams 
(Steamers)  4 4 4 0 0 7 20 0 0 0 

Basket Cockles  28 27 27 8 22 703 2186 14 4 2 
Heart Cockles  20 12 12 5 11 283 880 5 2 1 
Unknown Cockles  22 16 16 4 14 196 609 4 1 0 
Dungeness Crab  46 31 30 19 32 938 1238 8 2 1 
King Crab  4 1 1 1 3 33 176 1 0 0 
Tanner Crab  7 5 5 3 3 120 197 1 0 0 
Limpets  1 1 1 0 0 2 3 0 0 0 
Octopus  7 7 7 3 0 37 237 1 0 0 
Sea Cucumber  1 1 1 0 0 11 87 1 0 0 
Sea Urchin  3 3 3 0 0 4 7 0 0 0 
Shrimp  8 5 5 1 3 76 609 4 1 0 

Vegetation  66 62 57 18 50 2525 2525 16 4 2 
Berries  31 35 28 5 7 659 987 6 2 1 
Plants/Greens/Mushrooms  19 18 18 5 7 226 91 1 0 0 
Seaweed/Kelp  49 30 30 7 41 2298 1447 9 2 1 
Wood  28 26 26 4 5 263 0 0 0 0 
Source: ADF&G 2011; Stephen R. Braund & Associates, 2011 
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Table 3: Angoon Harbor Seal Harvest by Study Year 

Year Estimated Harbor 
Seal Harvest 

Estimated Pounds 
Harvested 

1995 81 6972 

1997 51 4366 

1998 53 4575 

2000 64 5480 

2001 85 7279 

2002 73 6304 

2003 55 4713 

2004 47 4071 

2005 56 4743 

2006 46 3955 

2007 76 6650 

2008 64 5600 

Source: ADF&G 2011; Stephen R. Braund & Associates, 
2011 
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Resource Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec 
Fish 
King Salmon                         

Chum Salmon                         

Coho Salmon                         

Pink Salmon                         

Red Salmon                         

Halibut                         

Dolly Varden                         

Cod                         

Herring                         

Herring Eggs                         

Flounder                         

Sole                          

Snapper                         

Sculpin                         
 
Mammals 
Deer                         

Black Bear                         

Furbearers                         

Seal                         
 
Birds 
Geese                         

Ducks                         

Grouse                         

Bird Eggs                         
 
Shellfish 
Dungeness 
Crab 

                        

Tanner Crab                         

King Crab                         

Clam                         

Cockle                         

Gumboot                         

Sea Urchin                         

Sea Cucumber                         
 
Plants 
Blueberry                         

Salmonberry                         

Thimbleberry                         

Seaweed                         

Occasional Harvest Effort.   Primary Harvest Effort 
Source: Adapted from George and Bosworth 1988; Stephen R. Braund & Associates, 2011 

Figure 1: Angoon Seasonal Round of Harvest Activities 
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1.2.3 Hoonah 
Hoonah is located on the northeast shore of Chichagof Island, approximately 28 miles west of Hawk Inlet, 
and has a population of 760 people, 53 percent of whom are Alaska Natives (U.S. Census Bureau 2011). 
Subsistence studies that document Hoonah residents’ harvest activities are primarily found in ADF&G, 
Division of Subsistence technical papers collection and CSIS (ADF&G 2011). Complete all resources 
harvest studies for Hoonah are available for the 1985, 1987, and 1996 study years and are based off the 
studies conducted by Schroeder and Kookesh (1990) as well as unpublished ADF&G technical papers and 
a U.S. Forest Service report prepared by Kruse and Frazier (1988b). Individual resources studies, 
particularly for halibut and harbor seal, were also conducted in Hoonah by ADF&G and include 
Technical Papers 238 (Wolfe and Mishler 1996), 241 (Wolfe and Mishler 1997), 246 (Wolfe and Mishler 
1998), 250 (Wolfe and Hutchinson-Scarbrough 1999), 266 (Wolfe and Scott 2001), 273 (Wolfe, et al. 
2002), 288 (Fall, et al. 2004), 291 (Wolfe, et al. 2004), 303 (Wolfe, et al. 2005), 345 (Wolfe, et al. 2009a), 
and 347 (Wolfe, et al. 2009b).  

Map 3.16-2 in the main body of text shows the subsistence use areas of Hoonah residents for the time 
periods of pre-1986 (Schroeder and Kookesh 1990), pre-1988 (TRUCS 1988) and 1991-1995 (ADF&G 
1997). Hoonah use areas (pre-1986 and pre-1988) were for the time period community residents had been 
living in Hoonah. For both studies, their terrestrial subsistence use areas included the northern portion and 
western coastline of Chichagof Island, Yakobi Island, and northwest coastline of Admiralty Island near 
Hawk Inlet (Map 3.16-2). Marine use areas included the area from Palma Bay along the Pacific Ocean; 
Glacier Bay; Excursion, Hawk, and Tenakee inlets; and northern portion of Chatham Strait. Use areas for 
game and fish during the 1991-1995 time period are located in similar areas as previous mapping studies 
with additional areas used near Douglas Island and in the Pacific Ocean along the coast towards Yakutat. 
During the mapping study, Hoonah households reported using the Hawk Inlet area for deer hunting, 
marine fish, salmon, and non-salmon fishing. During the most recent 1991-1995 study, Hoonah residents 
reported use areas at the entrance of Hawk Inlet but not within the Inlet. 

All resources harvest data are available for the 1985, 1987, and 1996 study years (Table 4). ADF&G 
selected 1996 as the most representative study year for that community (ADF&G 1997). Fish provided 
nearly half of Hoonah residents’ overall harvest in 1987 and 1996 (38 percent in 1985). Land mammals 
accounted for nearly one quarter of total harvests, with marine mammals, marine invertebrates, and 
vegetation accounting for the remaining harvests. In all study years, birds and eggs accounted for less 
than one percent of the total harvest. Individual resources that accounted for the majority of harvests, as 
recorded during the 1996 study year, included salmon (30 percent), deer (20 percent), a variety of marine 
invertebrates (16 percent), halibut (eight percent), and harbor seal (six percent) (Table 5). Hoonah 
residents harvested between 34 and 237 harbor seals annually over a period of 12 study years (Table 6).  

Hoonah’s seasonal round of harvest activity is based on the research conducted by Schroeder and 
Kookesh (1990) (Figure 2). While some species of fish are available year-round (e.g., halibut, snapper, 
and king salmon), the majority of fishing begins in June and continues through the summer into fall. 
During this time, halibut, salmon, and several species of cod are harvested. Residents also harvest plants 
during the summer months. Although available year-round, the majority of crabs are taken during the 
summer when they move to shallow waters. Late July and August signal the beginning of berry harvests 
and deer, seal, black bear, and goat hunting. Late fall harvest activities include waterfowl, spruce grouse, 
moose, and cranberry harvesting as well as continued fishing and marine invertebrate harvesting. 
Furbearer harvests occur during the winter. Fishing and marine invertebrate harvesting are also winter 
activities. 
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Table 4: Hoonah Subsistence Harvests by Major Resource Category 

Year Resource 

Percent 
Households 
(HH) Using 

Percent HH 
Attempting to 

Harvest 
Percent HH 
Harvesting 

Percent 
HH Giving 

Away 
Percent HH 
Receiving 

Estimated 
Harvest 

Estimated 
Pounds 

Harvested 

Average Lbs 
Harvested 

per HH 

Per Capita 
Lbs 

Harvested 

Percent 
of 

Harvest 
1985 All Resources  100 100 188016 188016 671 210 100 

Fish 100 34 35128 72200 277 87 38 
Land Mammals  87 54 595 51503 184 58 27 

 
Marine 
Mammals  54 30 28 211 18990 68 21 10 

Birds and Eggs  18 13 308 552 2 1 0 

 
Marine 
Invertebrates  85 66 20089 20090 72 22 11 

Vegetation  94 93 19235 19236 69 21 10 
 
1987 All Resources  100 95 84 100 269367 269367 1230 385 100 

Fish  100 84 72 96 125019 125019 571 179 46 
Land Mammals  94 65 46 63 2749 63163 288 90 23 

 
Marine 
Mammals  55 29 28 43 463 36926 169 53 14 

Birds and Eggs  32 23 9 10 983 829 4 1 0 

 
Marine 
Invertebrates  87 60 42 81 34591 34591 158 49 13 

Vegetation  94 90 52 59 8838 8838 40 13 3 
 
1996 All Resources  97 95 95 78 90 331453 331453 1184 372 100 

Fish  91 86 82 66 81 160344 160344 573 180 48 
Land Mammals  78 61 56 40 39 884 71825 257 81 22 

 
Marine 
Mammals  56 27 26 25 47 240 20084 72 23 6 

Birds and Eggs  14 13 12 8 4 662 618 2 1 0 

 
Marine 
Invertebrates  78 61 61 52 68 51956 51956 186 58 16 

Vegetation  84 79 79 60 55 26627 26627 95 30 8 
Source: ADF&G 2011; Stephen R. Braund & Associates, 2011 
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Table 5: Hoonah Subsistence Harvests by Species – Most Representative Study Year – 1996 

Resource 

Percent 
Households 
(HH) Using 

Percent 
HH 

Attempting 
to Harvest

Percent 
HH 

Harvesting

Percent 
HH Giving 

Away 

Percent 
HH 

Receiving 
Estimated 
Harvest 

Estimated 
Pounds 

Harvested 

Average 
Lbs 

Harvested 
per HH 

Per Capita 
Lbs 

Harvested 
Percent of 

Harvest 
All Resources  97 95 95 78 90 331453 331453 1184 372 100 
Fish  91 86 82 66 81 160344 160344 573 180 48 
Salmon  86 77 74 57 64 16753 100791 360 113 30 

Chum Salmon  51 39 35 25 27 2822 19527 70 22 6 
Coho Salmon  69 58 55 38 33 4135 22492 80 25 7 
Chinook Salmon  73 64 56 42 42 2069 26236 94 29 8 
Pink Salmon  36 35 33 17 9 1622 3536 13 4 1 
Sockeye Salmon  65 47 43 29 36 6069 28767 103 32 9 
Unknown Salmon  1 1 1 1 0 36 233 1 0 0 

Non-Salmon Fish  83 75 71 47 68 59553 59553 213 67 18 
Herring  31 26 25 12 9 8505 8505 30 10 3 
Herring Roe  49 8 4 14 48 218 218 1 0 0 
Herring Roe/Unspecified  1 1 1 0 0 36 36 0 0 0 
Herring Spawn on Kelp  1 1 1 0 0 55 55 0 0 0 
Herring Roe on Hair Seaweed  4 0 0 0 4 0 0 0 0 0 
Herring Roe on Hemlock 
Branches  48 7 3 14 48 127 127 0 0 0 

Smelt  12 3 3 3 10 7036 7036 25 8 2 
Sea Bass  1 0 0 0 1 0 0 0 0 0 
Cod  10 10 10 3 1 196 615 2 1 0 
Flounder  1 1 1 0 0 4 11 0 0 0 
Lingcod  14 10 10 7 4 258 1627 6 2 0 
Halibut  75 57 53 34 48 25502 25502 91 29 8 
Rockfish  43 23 21 9 29 1462 5202 19 6 2 
Dolly Varden  46 48 43 9 5 2436 6578 23 7 2 
Cutthroat Trout  14 16 14 5 0 376 565 2 1 0 
Rainbow Trout  5 5 5 0 0 62 124 0 0 0 
Steelhead  7 7 5 3 1 29 247 1 0 0 
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Resource 

Percent 
Households 
(HH) Using 

Percent 
HH 

Attempting 
to Harvest

Percent 
HH 

Harvesting

Percent 
HH Giving 

Away 

Percent 
HH 

Receiving 
Estimated 
Harvest 

Estimated 
Pounds 

Harvested 

Average 
Lbs 

Harvested 
per HH 

Per Capita 
Lbs 

Harvested 
Percent of 

Harvest 
Land Mammals  78 61 56 40 39 884 71825 257 81 22 

Large Land Mammals  78 61 56 40 39 851 71825 257 81 22 

Black Bear  3 3 1 1 1 4 211 1 0 0 
Brown Bear  3 1 1 0 1 4 545 2 1 0 
Caribou  4 0 0 0 4 0 0 0 0 0 
Deer  74 60 56 39 31 829 66327 237 74 20 
Goat  1 0 0 0 1 0 0 0 0 0 
Moose  16 7 4 4 12 11 4364 16 5 1 
Dall Sheep  1 1 1 1 0 4 378 1 0 0 

Small Land Mammals  3 3 3 0 0 33 0 0 0 0 
Land Otter  0 1 0 0 0 0 0 0 0 0 
Marten  3 3 3 0 0 25 0 0 0 0 
Mink  1 1 1 0 0 7 0 0 0 0 

Marine Mammals  56 27 26 25 47 240 20084 72 23 6 
Harbor Seal  56 27 26 25 47 240 20084 72 23 6 

Birds and Eggs  14 13 12 8 4 662 618 2 1 0 
Bufflehead  1 1 1 1 0 11 4 0 0 0 
Goldeneye  1 1 1 1 0 11 9 0 0 0 
Mallard  7 7 7 5 0 291 291 1 0 0 
Lesser Scaup  1 1 1 1 0 18 16 0 0 0 
Teal  4 4 4 3 0 124 37 0 0 0 
Wigeon  1 1 1 1 0 47 33 0 0 0 
Unknown Ducks  0 0 0 0 0 0 0 0 0 0 
Canada Geese  7 7 7 3 0 87 183 1 0 0 
Grouse  4 4 4 0 0 36 36 0 0 0 
Seabird & Loon Eggs  4 1 1 1 3 36 7 0 0 0 
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Resource 

Percent 
Households 
(HH) Using 

Percent 
HH 

Attempting 
to Harvest

Percent 
HH 

Harvesting

Percent 
HH Giving 

Away 

Percent 
HH 

Receiving 
Estimated 
Harvest 

Estimated 
Pounds 

Harvested 

Average 
Lbs 

Harvested 
per HH 

Per Capita 
Lbs 

Harvested 
Percent of 

Harvest 
Marine Invertebrates  78 61 61 52 68 51956 51956 186 58 16 

Abalone  1 0 0 0 1 0 0 0 0 0 
Chitons 42 29 29 22 25 647 4822 17 5 1 
Butter Clams  57 47 47 23 27 2447 10890 39 12 3 
Horse Clams (Gaper)  1 1 1 0 0 1 4 0 0 0 
Pacific Littleneck Clams 
(Steamers)  38 31 31 14 13 549 1708 6 2 1 

Razor Clams  3 1 1 1 1 7 27 0 0 0 
Unknown Clams  9 8 8 4 1 400 1696 6 2 1 
Basket Cockles  8 5 5 5 5 218 679 2 1 0 
Heart Cockles  51 38 38 25 27 2902 9025 32 10 3 
Unknown Cockles  5 5 5 3 3 145 452 2 1 0 
Dungeness Crab  61 30 29 30 47 5193 6854 24 8 2 
King Crab  53 16 14 18 47 1898 10201 36 11 3 
Tanner Crab  29 14 12 9 18 662 1092 4 1 0 
Octopus  9 9 8 4 1 69 442 2 1 0 
Scallops  3 1 1 1 3 11 18 0 0 0 
Sea Cucumber  3 3 3 0 0 58 465 2 1 0 
Sea Urchin  5 3 3 0 3 58 99 0 0 0 
Shrimp  25 14 14 9 20 435 3482 12 4 1 

Vegetation  84 79 79 60 55 26627 26627 95 30 8 
Berries  75 71 71 43 25 14955 21941 78 25 7 
Plants/Greens/Mushrooms  40 40 40 27 12 2138 1279 5 1 0 
Seaweed/Kelp  60 36 36 30 40 5404 3406 12 4 1 
Wood  44 43 43 8 4 986 0 0 0 0 
Source: ADF&G 2011; Stephen R. Braund & Associates, 2011 
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Table 6: Hoonah Harbor Seal Harvest by Study Year 

Year Estimated 
Harvest 

Estimated Pounds 
Harvested 

1995 237 20106 

1997 144 12182 

1998 170 14241 

2000 148 12305 

2001 143 11972 

2002 96 8132 

2003 52 4373 

2004 53 4438 

2005 55 4624 

2006* 34 2975 

2007* 34 2975 

2008 36 3132 

*Reported Harvest – No Estimates Available 
Source: ADF&G 2011; Stephen R. Braund & Associates, 2011 
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Resource Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec 
Fish 
Pacific Cod                         

Black Cod                         

Ling Cod                         

Dolly Varden                         

Flounder (sole)                         

Halibut                         

Herring Eggs                         

Pacific Herring                         

Hooligan                         

Irish Lords                         

Other Rockfish                         

Red Snapper                         

Chum Salmon                         

Coho Salmon                         

King Salmon                         

Pink Salmon                         

Sockeye Salmon                         

Surf Smelt                         

Cutthroat Trout                         

Steelhead                         
 
Birds 
Sandhill Crane                         

Ducks                         

Geese                         

Spruce Grouse                         

Willow Ptarm.                         

Seagull Eggs                         

Waterfowl Eggs                         
 
Intertidal 
Abalone                         

Clams                         

Dungeness Crab                         

King Crab                         

Tanner Crab                         

Black Gumboot                         

Red Gumboot                         

Blue Mussels                         

Octopus                         

Sea Cucumber                         

Shrimp                         

Black Seaweed                         

Sea Ribbon                         

Garden Seaweed                         
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Resource Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec 
Mammals 
Black Bear                         

Deer                         

Land Otter                         

Marten                         

Mink                         

Moose                         

Mountain Goat                         

Harbor/Hair Seal                         

Weasel                         

Ermine                         
 
Berries 
Blueberry                         

Highbush Cran.                         

Lowbush Cran.                         

Grey Current                         

Elderberry                         

Goose Berry                         

Black 
Huckleberry 

                        

Red Huckleberry                         

Jacob Berry                         

Nagoon Berry                         

Raspberry                         

Salmonberry                         

Soapberry                         

Strawberry                         
 
Plants 
Devil’s Club                         

Ferns                         

Firewood                         

Goose Tongue                         

Hemlock Bark                         

Hudson Bay Tea                         

Indian Rice                         

Sourdock                         

Spruce Roots                         

Wild Celery                         

Wild Parsley                         

Wild Sweet 
Potato 

                        

Source: Adapted from Schroeder and Kookesh 1990; Stephen R. Braund & Associates, 2011 

Figure 2: Hoonah Seasonal Round of Harvest Activities 
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1.2.4 Tenakee Springs 
Tenakee Springs is located along the eastern coast of Chichagof Island approximately 28 miles southwest 
of Hawk Inlet and has a population of 131 residents, one percent of whom are Alaska Native (U.S. 
Census Bureau 2011). Subsistence studies that document Tenakee Springs harvest activities are primarily 
found in ADF&G, Division of Subsistence technical papers collection and the CSIS (ADF&G 2011). All 
resources harvest studies for Tenakee Springs are available for 1984 and 1987 and are based on the 
studies conducted by Leghorn and Kookesh (1987) and a U.S. Forest Service report prepared by Kruse 
and Frazier (1988c). 

Once the site of an important Tlingit winter village and originally part of the Wooshkeetaan and later 
Deisheetaan clan, Tenakee Springs is now primarily comprised of retired non-Native residents 
(Goldschmidt and Haas 1998; Leghorn and Kookesh 1987). Although not digitized and thus not shown on 
Map 3.16-3 (in the main body of text), Leghorn and Kookesh (1987) documented the lifetime use areas 
(pre-1984) of Tenakee Springs residents. Pre-1988 use areas documented during the TRUCS project show 
Tenakee Springs residents’ subsistence use areas encompassed the entire Tenakee Inlet and surrounding 
lands, portions of Peril Strait, and coastline areas around Baranof, Pleasant, Douglas, and Admiralty 
islands (Map 3.16-3). Tenakee Springs use areas on Admiralty Island are located along much of the 
island’s western and southern coastline including Hawk Inlet; Tenakee Springs residents reported deer 
hunting along Hawk Inlet’s coastline. 

All resources harvest data are available for the 1984 and 1987 study years (Table 7). ADF&G (2011) 
considers the 1987 study year data to be the most representative Tenakee Springs study years. During the 
two study years, fish accounted for between 40 and 45 percent of the total harvest; land mammals 
between 26 and 41 percent; marine invertebrates between 13 and 24 percent; and the remaining resource 
categories contributed no more than five percent individually. Based on the most representative study 
year (1987), individual resources that contribute a large amount to Tenakee Springs’ total harvest include 
deer (41 percent), salmon (15 percent), halibut (14 percent), Dungeness crab (five percent), clams (four 
percent), and Dolly Varden (four percent) (Table 8). 

Tenakee Springs seasonal round of harvest activity was documented by Leghorn and Kookesh (1987) 
(Figure 3). Similar to other study communities, several resources are harvested throughout the year with 
peaks in harvest effort during certain months; fish and marine invertebrates are the primary resources 
harvested throughout the year. Fishing peaks during the summer months with the large runs of salmon. 
Berry and plant picking also peak in the summer and into fall for berries. Deer are primarily harvested 
during the fall and early winter alongside ducks and geese. Winter activities include some trapping as 
well as fishing and marine invertebrate gathering. Resources harvested in the spring include additional 
species of fish and marine invertebrates such as cod, herring, and mussels as well as fresh plants. 
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Table 7: Tenakee Springs Subsistence Harvests by Major Resource Category 

Year Resource 

Percent 
Households 
(HH) Using 

Percent HH 
Attempting 
to Harvest 

Percent HH 
Harvesting

Percent 
HH 

Giving 
Away 

Percent 
HH 

Receiving
Estimated 
Harvest 

Estimated 
Pounds 

Harvested

Average 
Lbs 

Harvested 
per HH 

Per Capita 
Lbs 

Harvested 
Percent of 

Harvest 
1984 All Resources 96 88 88 79 92 23475 23475 499 250 100 

 Fish 96 71 71 54 88 10635 10635 226 113 45 

 Land Mammals 88 54 54 42 63 116 6110 130 65 26 

 Marine Mammals 13 4 4 4 13 353 353 8 4 2 

 Birds and Eggs 4 4 4 0 0 6 16 0 0 0 

 Marine 
Invertebrates 

96 67 67 42 79 5733 5734 122 61 24 

 Vegetation 88 88 88 25 21 629 629 13 7 3 

 

1987 All Resources 100  90 68 97 31234 31234 702 330 100 

 Fish 97  61 45 81 12423 12423 279 131 40 

 Land Mammals 87  55 39 55 387 12826 288 135 41 

 Marine Mammals 10  3 3 6 30 721 16 8 2 

 Birds and Eggs 32  26 19 13 150 197 4 2 1 

 Marine 
Invertebrates 

94  64 45 74 4065 4065 91 43 13 

 Vegetation 87  81 32 32 1001 1001 23 11 3 

Source: ADF&G 2011; Stephen R. Braund & Associates, 2011 
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Table 8: Tenakee Springs Subsistence Harvests by Species – Most Representative Study Year – 1987 

Resource 

Percent of 
Households 
(HH) Using 

Percent HH 
Attempting 
to Harvest 

Percent HH 
Harvesting

Percent 
HH 

Giving 
Away 

Percent 
HH 

Receiving 
Estimated 
Harvest 

Estimated 
Pounds 

Harvested 

Average 
Lbs 

Harvested 
per HH 

Per Capita 
Lbs 

Harvested

Percent 
of 

Harvest
All Resources  100 90 68 97 31234 31234 702 330 100 
Fish  97 61 45 81 12423 12423 279 131 40 
Salmon  77 48 29 58 964 4671 105 49 15 

Chum Salmon  23 16 3 6 59 364 8 4 1 
Coho Salmon  48 29 16 23 178 1371 31 14 4 
Chinook Salmon  65 35 16 45 89 1357 31 14 4 
Pink Salmon  23 19 3 3 555 1222 27 13 4 
Sockeye Salmon  36 16 10 26 83 358 8 4 1 

Non-Salmon Fish  97 58 45 77 7752 7752 174 82 25 
Herring  36 13 0 32 121 121 3 1 0 
Herring Roe  16 10 10 6 185 185 4 2 1 
Herring Spawn on Kelp  16 10 10 6 185 185 4 2 1 
Smelt  0 0 0 0 0 0 0 0 0 
Cod  45 32 23 23 208 665 15 7 2 
Flounder  16 16 3 0 53 159 4 2 1 
Halibut  90 58 42 55 4412 4412 99 47 14 
Rockfish  74 48 32 36 470 939 21 10 3 
Dolly Varden  39 32 19 10 471 1272 29 13 4 

Land Mammals  87 55 39 55 387 12826 288 135 41 
Large Land Mammals  87 55 39 55 160 12826 288 135 4 

Black Bear  3 0 0 3 0 0 0 0 0 
Deer  87 55 39 45 160 12826 288 135 41 
Moose  10 0 0 10 0 0 0 0 0 

Small Land Mammals  16 16 0 0 227 0 0 0 0 
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Resource 

Percent of 
Households 
(HH) Using 

Percent HH 
Attempting 
to Harvest 

Percent HH 
Harvesting

Percent 
HH 

Giving 
Away 

Percent 
HH 

Receiving 
Estimated 
Harvest 

Estimated 
Pounds 

Harvested 

Average 
Lbs 

Harvested 
per HH 

Per Capita 
Lbs 

Harvested

Percent 
of 

Harvest
Marine Mammals  10 3 3 6 30 721 16 8 2 

Harbor Seal  10 3 3 6 9 721 16 8 2 
Unknown Marine 
Mammals  3 

 
3 3 0 21 0 0 0 0 

Birds and Eggs  32 26 19 13 150 197 4 2 1 
Ducks  32 26 19 10 112 93 2 1 0 
Canada Geese  23 16 0 6 26 88 2 1 0 
Seabirds & Loons  6 6 3 0 10 15 0 0 0 
Seabird & Loon Eggs  3 0 0 3 0 0 0 0 0 

Marine Invertebrates  94 64 45 74 4065 4065 91 43 13 
Abalone  3 0 0 3 0 0 0 0 0 
Chitons (bidarkis, 
gumboots)  6 

 
6 3 0 3 21 0 0 0 

Clams  42 35 10 10 358 1113 25 12 4 
Dungeness Crab  90 61 42 55 1148 1516 34 16 5 
King Crab  42 16 13 39 183 970 22 10 3 
Tanner Crab  10 6 6 10 11 19 0 0 0 
Octopus  19 13 6 13 43 275 6 3 1 
Scallops  16 6 3 10 29 29 1 0 0 
Shrimp  48 6 6 42 123 123 3 1 0 
Unknown Marine 
Invertebrates  3 0 0 3 0 0 0 0 0 

Vegetation  87 81 32 32 1001 1001 23 11 3 
Berries  74 68 19 26 479 718 16 8 2 
Plants/Greens/Mushrooms  39 32 13 10 113 113 3 1 0 
Seaweed/Kelp  16 10 3 6 170 170 4 2 1 
Wood  35 35 10 0 206 0 0 0 0 

Source: ADF&G 2011; Stephen R. Braund & Associates, 2011 
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Resource Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec 
Mammals 
Deer                         
Seal                         
Land Otter                         
Mink                         
Weasel                         
Marten                         
 
Intertidal and Other Gathered Resources 
Clams and 
Cockles 

                        

Mussels                         
Sea Urchins                         
Chiton                         
Scallops                         
Octopus                         
Shrimp                         
Herring Eggs                         
Crabs                         
Kelp                         
Sea Weed                         
Berries                         
Wild Rhubarb                         
Indian Celery                         
Ferns                         
Roots                         
Hudson Bay 
Tea 

                        

Goose Tongue                         
Beach 
Asparagus 

                        

Mushrooms                         
Firewood                         
 
Fish 
King Salmon                         
Sockeye 
Salmon 

                        

Chum Salmon                         
Pink Salmon                         
Coho Salmon                         
Halibut                         
Cod                         
Bass                         
Dolly Varden                         
Herring                         
Red Snapper                         
 
Birds 
Ducks                         
Canada Goose                         
Source: Adapted from Leghorn and Kookesh 1987; Stephen R. Braund & Associates, 2011 

Figure 3: Tenakee Springs Seasonal Round of Harvest Activities 
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1.3 Environmental Consequences 
1.3.1 Effects Common to All Alternatives 
Based on existing data as described in Section 2, the communities of Angoon, Hoonah, and Tenakee 
Springs have documented use of the Hawk Inlet area for subsistence purposes. Subsistence users’ access 
to use areas would not be expected to be impacted except for a potential loss of deer hunting area near the 
new TDF location at Fowler Creek (see Alternative C and D discussion). Current policy by the applicant 
prohibits hunting and fishing from mine employees while working at the site and thus extending the 
duration of the mine would not have an effect on competition for subsistence resources. According to the 
Aquatic Resources Section 3.7 and Wildlife Section 3.11, effects on certain subsistence resources (e.g., 
deer, salmon, non-salmon fish, marine invertebrates) could potentially occur due to habitat loss, fuel and 
other hazardous material spills, heavy metals accumulation, or fugitive dust dispersal. Depending on the 
magnitude of these potential impacts, subsistence resource abundance, health, and availability for species 
that are harvested within Hawk Inlet could be affected. Existing mitigation plans such as spill control 
plans, treatment of surface water runoff, dust abatement measures, and mine reclamation plans, if 
implemented properly, should minimize these effects.  

1.3.2 Effects of Alternative A, No Action 
Under Alternative A, the current mining activity regarding the creation, transport and disposal of tailings 
would contain as allowed under existing permits. Tailings would continue to be produced at a rate of 
650,000 tons per year until 2014 at which point the facility will have reached capacity. Expansion for this 
Alternative under the existing permits is limited to approximately 60 acres; the least disturbance of all 
alternatives. Subsistence uses would not be impacted beyond any potential impacts that may already 
occur from the project under the No Action Alternative. The previous Environmental Impact Statement 
for the project, which also addressed an expanded tailings area, identified the impacts of the project as 
negligible to subsistence uses (U.S. Department of Agriculture 2003: 4-53). Of all alternatives, 
Alternative A would have the least prolonged impact on subsistence resources as the proposed duration is 
three years compared to 30-50 years for Alternative B, C, and D. 

1.3.3 Effects of Alternative B, Proposed Action 
Under Alternative B, mining at Greens Creek would extend 30-50 years, and the existing TDF would be 
expanded by approximately 200 acres. Alternative B would require expanding the existing facilities 
southward, increasing the facilities lease area, and allowing for the continued use of the existing 
wastewater treatment plant for approximately 30 years into the project. Alternative B would have minimal 
impact on subsistence uses of all the action alternatives because any potential impact would occur within 
an already developed area. The expanded TDF and associated proposed components under Alternative B 
are collocated nearest to the already existing TDF and other facilities versus the other action alternatives, 
which include development of a new TDF in previously undisturbed area where subsistence resources, 
particularly deer, may be taken. Documented uses of Hawk Inlet for deer hunting occurred in pre-1985 
(ADF&G 1986) and pre-1988 (TRUCS 1988) time periods, however, the 1991-1995 (ADF&G 1997) data 
do not show subsistence uses within Hawk Inlet.  Effects to aquatic resources, including subsistence 
resources such as freshwater fish, would also be the least under Alternative B (see Section 3.7).  

1.3.4 Effects of Alternative C, TDF Located Outside 
Monument 

Under Alternative C, mining would extend 30-50 years, with short-term expansion of the existing TDF 
and the construction of a new TDF located in the Fowler Creek area, approximately three miles north of 
the existing TDF. Expansion under this alternative would disturb approximately 200 acres and require the 
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improvement of existing roads for transport of tailings and waste rock. Alternative C would have greater 
impacts on subsistence uses than Alternatives A and B due to the new TDF and resulting effects on 
aquatic resources and removal of a deer hunting area near Fowler Creek. Documented uses of Hawk Inlet 
for deer hunting occurred in pre-1985 (ADF&G 1986) and pre-1988 (TRUCS 1988) time periods, 
however, the 1991-1995 (ADF&G 1997) data do not show subsistence uses within Hawk Inlet. 

1.3.5 Effects of Alternative D, Modified Proposed Action 
Similar to Alternative C, Alternative D would extend mining 30-50 years, with expansion of the existing 
TDF and construction of a new TDF located in the Fowler Creek area. In this alternative, the existing 
TDF would be expanded by 5 million tons to accommodate for an additional 10 to 15 years of use 
followed by a second TDF and upgraded haul road three miles north of the existing facility in order to 
provide an additional source for tailings disposal once the current TDF was filled to capacity. Alternative 
D expansion would impact approximately 240 acres. Alternative D impacts on subsistence would be the 
same as Alternative C due to the new TDF and resulting effects on aquatic resources and removal of a 
deer hunting area near Fowler Creek. Documented uses of Hawk Inlet for deer hunting occurred in pre-
1985 (ADF&G 1986) and pre-1988 (TRUCS 1988) time periods, however, the 1991-1995 (ADF&G 
1997) data do not show subsistence uses within Hawk Inlet. 

1.4 Subsistence – Summary 
Alternative A would have the least impact on subsistence uses due to the limited new construction and 
shorter project timeline ending in 2014. Alternative B would have the least impact on subsistence uses of 
all action alternatives due to the collocation of new project components with existing components. 
Alternatives C and D would have the same impact on subsistence uses and would be the greatest of all 
alternatives due to the extended project timeline and increased effects to aquatic resources and removal of 
a deer hunting area near Fowler Creek from the new TDF.  
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1. CULTURAL RESOURCES 
The purpose of this section is to describe cultural resources in the area of Greens Creek Mine, describe 
impacts on cultural resources resulting from mine activities to date, and to assess potential impacts on 
cultural resources related to the proposed expansion of the tailings disposal facility (TDF) at Greens 
Creek Mine.  The study area includes the proposed TDF’s, a relocated roadway, assorted buildings and 
facilities, and other project components with the potential for ground disturbance.  The following 
discussion identifies reported cultural resources within the study area and the potential for unknown or 
undocumented cultural resources that may be affected by the proposed undertaking. 

The Cultural Resources section includes a discussion of cultural resources that have been, or could be, 
found in the vicinity of the proposed TDF expansions.  Cultural resources include sites and materials of 
prehistoric Native American, historic Euro-American, and historic Tlingit origin (e.g., traditional cabin 
sites, camp sites, burial grounds, traditional subsistence harvest sites, middens, and other traditional land 
use areas, landscapes, and place names).  Residents in nearby communities such as Hoonah and Angoon 
are descendants of the original Tlingit inhabitants and have cultural ties to the sites and the lands in which 
they are found.  A key assumption for the cultural resources analysis is that cultural resources in the study 
area are assumed to be eligible for the National Register of Historic Places (NRHP) unless otherwise 
specified. 

The cultural resources analysis relies on: 

1) Alaska Heritage Resource Survey (AHRS) files located at the Alaska Department of Natural 
Resources, Office of History and Archaeology (ADNR, OHA, 2011), 

2) An assessment of available literature regarding cultural resources in the proposed project area, 
and 

3) The application of existing laws and regulations regarding the assessment of effects on cultural 
resources caused by an undertaking. 

The relevant regulations for the evaluation of effects to cultural resources are the National Environmental 
Policy Act (NEPA) and Section 106 of National Historic Preservation Act (NHPA) and its implementing 
regulations 36 CFR Part 800. 

1.2 Cultural Resources – Pre-mining Environment 

1.2.1 Prehistoric Environment (Before 12,500 years ago to 
A.D. 1740) 

Archaeological sequences for the Northwest Coast area include the Paleomarine Tradition, a Transitional 
stage, and a Northwest Coast stage as shown in Table 1.  Peats in the Juneau area have been found to be 
as old as 39,000 years Before Present (BP), indicating that the inner fjords of Southeast Alaska were open 
and ice free in places; however, no evidence exists to indicate humans were present at that time (Ames 
and Maschner 1999).  The earliest human occupation of Southeast Alaska dates to the end of the 
Pleistocene epoch, about 11,700 years ago.  Much of Southeast Alaska was heavily glaciated at that time, 
and human activity was likely concentrated in the lower elevations and coastal plains that have since been 
inundated by rising sea levels.  For this reason, there are few known archaeological sites from this period 
in the area.  
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Table 1: Sequence of Archaeological Cultures in Southeast Alaska 

Stage Phase Dates Sites Notes 

Paleomarine   12,500 BP 
to 6,400 
BP 

Groundhog Bay, 
Hidden Falls, Chuck 
Lake 

Core and blade using people with microblades, 
burins, and slotted bone and antler points similar to 
the Paleoarctic Tradition. 

Transition  6,500 to 
5,000 BP 

Lake Eva, Point 
Couverdon, Irish 
Lake, Hidden Falls 
Component II 

Ground stone tool technology replaced microblades 
and unifacial flaked tool technology.  Climate more 
stable following glacial retreat. 

Northwest 
Coast 

Early 4,670 to 
3,265 BP 

Hidden Falls, Rosie's 
rock shelter, Coffman 
Cove and Trader's 
Island. 

Fully developed ground stone tool industry.  
Subsistence emphasis on intertidal resources and 
fishing, development of large communal winter 
settlements near shorelines and specialized 
subsistence camps.  Unilaterally barbed harpoon 
point indicates possible use of marine mammals.  
Material resembles Takli Birch phase of Alaska 
Peninsula and Locarno Beach phase in BC. 

Middle 3,000 to 
1,300 BP 

Hidden Falls 
Component III 

  

Late 1,000 BP 
to 1750 
AD 

Groundhog Bay 
Component I, 
Starrigavan, Russian 
Cove, Bear Shell 
Midden 

Characterized by development of larger structures 
and defensive structures, continued use of 
seasonal procurement camps for shellfish, sea 
mammals, fish, deer and berries.  Continued use of 
ground stone and bone with some chipped stone 
tools.  New materials and technologies included 
native copper, drift and meteoric iron, stone bowls 
and oil lamps, and new harpoon forms.  

Source: U.S. Department of Interior, National Park Service (USDOI, NPS) n.d.; Ames and Maschner 1999; 
Stephen R. Braund & Associates, 2011 

 

A broken mandible and pelvis from On Your Knees Cave (PET-00408) at the northern end of Prince of 
Wales Island are the oldest human remains ever found in Canada or Alaska, dating to 9,880 years BP 
(Heaton 2002).  Other materials related to human activity recovered in and around the cave include a bone 
tool and hearth materials, both dating to 10,300 years BP (Heaton 2002).  The remains from On Your 
Knees Cave are associated with the first stage of human occupation, referred to as the Paleomarine 
Tradition.  The Paleomarine is related to the more familiar northern Paleoarctic Tradition with its 
characteristic microblades and unifacially flaked tools (Davis 1990:197).  Regional deglaciation in 
Southeast Alaska was probably complete by 13,900 years ago, creating a relatively stable coastal 
environment with sea levels several meters lower than they are now (Mann and Streveler 2008).  The 
Paleomarine people in Southeast Alaska at this time relied on a “coastal-marine” economy based on 
hunting sea mammals and fishing, probably from boats (Davis 1990:197).  There is little other evidence 
to indicate settlement patterns, seasonal rounds, or other elements of culture at the time. 

About 6,000 years ago, glaciers in Southeast Alaska re-advanced and the relative sea level began to rise 
(Mann and Streveler 2008).  These changes in the environment, called the Neoglacial period for its 
cooler, wetter weather and glacier growth, correspond with changes in the culture of the people living in 
Southeast Alaska.  Starting around 4,500 years ago, the microblades and unifacial tools of the 
Paleomarine Tradition began to be replaced by ground stone technology.  This period of change is 
referred to as the Transitional stage, indicating that the Paleomarine Tradition was in the process of being 
replaced by another tradition.  Communities formed at favorable locations for shellfish harvests, marked 
by accumulations of discarded shells called middens.  Ground slate tools may be associated with a shift to 
the harvest of marine mammals such as seal, sea lion, and sea otters.  Studies of human skeletons from the 
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period indicate that up to 90 percent of the diet was derived from marine resources (Ames and Maschner 
1999).  The periodic glacial advances and retreats caused by changes in climate beginning in the 
Transitional stage may have presented new challenges for people living in coastal Southeast Alaska into 
historic times.  Oral history recounts villages being crushed under the ice of advancing glaciers (Connor, 
Streveler, Post, Monteith and Howell 2009).  However, by about 3,000 years ago, people had adapted to 
the changing environment and their cultures diversified during the Northwest Coast stage. 

The Northwest Coast Stage is characterized by ground stone and bone tools and a subsistence economy 
that emphasized the near-shore and intertidal resources such as fishing and mollusks as evidenced by the 
occurrence of shell middens.  Winter settlements became larger, subsistence camps more specialized, and 
fortified locations were built as this stage progressed.  The Northwest Coast stage consisted of early, 
middle, and late phases, and ended in historic times with cultural groups like the Eyak and Tlingit (Davis 
1990:199-200). 

1.2.2 Historic Environment (After A.D. 1740) 
The historical period for Southeast Alaska began with several expeditions on behalf of the Spanish, 
English, Russians, and French to explore the northern Pacific coast.  The first European explorer to reach 
the region, Alexei Chirikof, sighted the Fairweather Coast in 1741, giving Alaska to Russia by right of 
discovery.  Subsequent explorations by James Cook starting in 1778 expanded European awareness of 
Alaskan geography and human populations, and piqued interest in the abundance and profitability of 
natural resources.  European interest first focused on the sea otter populations, whose pelts were a highly 
sought after commodity in Chinese, European, and Russian markets.  Russia, England, Spain, France, and 
the United States would soon compete for these resources.  In 1791, Aleksandr Baranov became chief 
manager of the Shelikhov-Golikov Company which would become the Russian American Company with 
Imperial charter in 1799.  From a base of operations at Kodiak, Baranov sought to control the fur trade in 
Alaska, establishing key outposts in the southeast at Yakutat and Sitka.  The Russian American 
Company’s management policies resulted in the near extinction of the sea otter and increased resentment 
among the Tlingit of Southeast Alaska.  Resentment grew and eventually spurred violence, resulting in 
Tlingit attacks in 1802 which destroyed the Russian post at Old Sitka and in 1805 which destroyed the 
Russian outpost at Yakutat. 

The Russians reoccupied Sitka in 1804, strengthening their hold on Southeast Alaska.  Large-scale 
harvesting of sea otters in Tlingit areas ended in the 1820s, and after 1841, the Russians relied primarily 
on trade with Tlingit middlemen for land peltry.  Tlingit trade networks continued to increase in scope 
during the early nineteenth century, as did their control of trade to the interior.  In an effort to participate 
in the trade with interior Athabaskans and avoid Tlingit middlemen, the Hudson’s Bay Company set up 
the Fort Selkirk trading post in 1848 at the confluence of the Yukon and Pelly rivers.  The Tlingit 
responded to their British competitors by attacking and looting the post in 1852, after which the British 
abandoned the endeavor.  Despite setbacks from competition and disease (i.e., a smallpox epidemic in 
1835-1839), Tlingit domination of the trade economy peaked between 1840 and 1867 – a time of “great 
Tlingit prosperity” (de Laguna 1990:223).  Russian profits in the fur trade were declining, however, and 
Russia was concerned about its ability to hold Alaska against the British.  To prevent this, Alaska was 
sold to the United States in 1867. 

The Alaska Purchase brought a major influx of Euroamericans to Tlingit territory between 1867 and 
1870.  Army forts at Sitka, Wrangell, and Tongass brought soldiers, speculators, and camp followers to 
these trading posts, which became bases for prospectors, miners, and tourists.  Fundamental changes to 
Tlingit culture came as early as the 1870s when commercial fishing, canneries and the tourist industry 
developed, integrating the Tlingit into the wage-based American economy (de Laguna 1990:224).  
Noncompliant communities were punished, with Kake and Angoon bombarded by Navy ships in 1869 
and 1882.  Beginning in 1877 missionaries proselytized to diminish Tlingit traditions and culture.  The 
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1898-1899 Klondike gold rush brought thousands of miners to Tlingit territory through some of the most 
important Tlingit trade routes.  The construction of the White Pass and Yukon Railroad and steamboats 
on interior waters that followed the gold rush ended the Tlingit trade monopoly, effectively limiting their 
economic opportunities to wage work.  By 1900, many Tlingit appeared Western and participated in the 
wage economy, spoke English, and attended Protestant or Orthodox churches; however, Euroamerican 
settlers continued to consider them inferior due to their race.  In 1912 the Alaska Native Brotherhood was 
established by Tlingits attending Sheldon Jackson Junior College, a Presbyterian school, to pursue equal 
rights and justice, including land claims, anti-discrimination laws, access to public schools and services, 
Native hospitals, citizenship and the right to vote (Brown 2011). 

Commercial activities in the region at the end of the nineteenth and beginning of the twentieth centuries 
included fishing, whaling, minerals exploration, timber harvest, fur farming, and tourism (Bower, 
Iwamoto, and McCallum 2003:9).  In 1878, profitable salmon canneries were constructed near Klawock 
and Sitka, marking the onset of the commercial fishing industry that would eventually construct 134 
canneries in Southeast Alaska (Bower, Iwamoto, and McCallum 2003:8).  The Hawk Inlet Cannery was 
constructed by the Hawk Fish Company around 1910 as the industry was becoming highly mechanized 
and dependable markets were being developed, utilizing fish traps as the predominant harvest method.  
The cannery changed ownership several times, being sold to Peter Pan Seafoods in 1967 and finally to the 
Dillingham Native Corporation in 1975.  In May of 1976 most of the cannery was destroyed in a fire. 

Other commercial opportunities including trapping and mining continued to attract homesteaders, migrant 
workers, and profit seekers to the region during the first half of the twentieth century.  Mink, marten, 
skunk, raccoon, beaver, muskrat, and fox were all harvested for fur, and after legislation was passed in 
1911 in order to protect fur seals, the price of a single pelt jumped from $12.50 to $185 in less than ten 
years (Bower et al. 2003:10).  Gold was extracted from the Alaska Empire Mine beginning in 1919 near 
Hawk Inlet, and in 1926 there were 96 claims in the vicinity, though production slowed steadily until only 
a crew of five was employed there in 1946.  In 1973 the Pan Joint Venture began exploring for base 
metals in Southeast Alaska, and from 1974 to 1976 geologic studies revealed high base metal deposits on 
Admiralty Island.  Noranda, Inc. assumed responsibilities for field operations in 1976 and began the 
initial work at Greens Creek (Bower et al. 2003:9). 

1.2 Cultural Resources – Baseline Conditions 
Based on a review of available information regarding cultural resources in the study area, nine 
documented cultural resource sites are located in an area bounded by the head of Hawk Inlet to the north, 
the southwest corner of Young Bay to the east, Chatham Strait to the west, and as far south as the mouth 
of Hawk Inlet.  Site types in the area include mining sites with accompanying built environment 
resources, early twentieth century homestead claims cabins, prehistoric shell middens, a reported 
petroglyph/pictograph, and the Hawk Inlet Cannery.  Five sites have been evaluated for inclusion on the 
NRHP; two sites, including the Hawk Inlet Cannery (JUN-00092) and the Young Bay Midden site (JUN-
00091), have been determined eligible for the NRHP.  Fowler Creek Homestead (JUN-00918), Jacobsen’s 
Cabin (JUN-00236), and the Greens Creek Midden site (JUN-00090) were all determined to be ineligible 
for inclusion on the NRHP.  The Piledriver Cover Pictograph/Petroglyph (JUN-00045), Soldier’s 
Additional Homestead Claim (JUN-00237), Greens Creek Cabin (JUN-00238), and Alaska Empire Mine 
and Dock Site (JUN-00689) have not been evaluated for eligibility to the NRHP. 

Cultural resource investigations of note in the study area include an archaeological impact assessment 
(Carlson 1981) conducted prior to the development of an Environmental Assessment (U.S. Department of 
Agriculture, Forest Service [USDA, FS] 1982) for the Noranda Mining Project at Greens Creek.  Two 
midden sites (JUN-00090 and JUN-00091), three historic cabins (JUN-00236; JUN-00237; JUN-00238), 
and a historic cannery (JUN-00092) located within the study area were initially recorded by Carlson 
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(1981); the middens were later more fully investigated by Davis (1990).  In 1983, the Hawk Inlet Cannery 
(JUN-00092) was documented and determined to be eligible for the NRHP (see Johannsen 1983). 

1.3 Cultural Resources – Environmental Consequences 

1.3.1 Effects Common to All Alternatives 
An adverse effect to a cultural resource occurs when an undertaking may alter, directly or indirectly, any 
of the characteristics of a cultural resource that could qualify the property for the inclusion in NRHP in a 
manner that would diminish the property’s integrity (location, design, setting, materials, workmanship, 
feeling, association) and/or association (i.e., association with an important even or person [Criteria A and 
B], style of architecture [Criterion C], or information potential [Criterion D]) thus rendering it ineligible 
for the NRHP.  Effects to cultural resources also include those impacts that result from the action later in 
time or further removed in distance but still reasonably foreseeable such as increased access to and close 
proximity of project components to culturally sensitive areas. 

Examples of direct effects to cultural resources from ongoing or proposed activities could include 
physical destruction of or damage to all or part of the resource, removal of the resource from its original 
location, change of the character of the resource’s use or of physical features which in the resource’s 
setting that contribute to its historic significance, change in access to traditional use sites by traditional 
users, or loss of cultural identity with a resource.  Indirect effects to cultural resources from the proposed 
project could include impacts caused by increased access to and close proximity of project components to 
cultural resources.  This could result in a greater vulnerability of cultural resources to damage caused by 
project personnel and equipment construction and operation. 

1.3.2 Effects of Alternative A, No Action 
Under Alternative A, current mining activities would continue under existing permits.  Tailings would 
continue to be produced at a rate of 650,000 tons per year, and would continue to be stored at the location 
currently reserved for their storage until 2014 at which point the TDF will have reached capacity.  Further 
expansion for this alternative under the existing permits is limited to 65.3 acres.  Continued use of the 
Greens Creek Mine, TDF and associated facilities until 2014 may result in direct and indirect effects on 
cultural resources as a result of material spills, fuel spills or discharge of water from the current 
underground drainage system.  Risk of project personnel visiting a site and causing damage or disturbance 
to its historic context would continue throughout the life of the project.  Currently, appropriate 
identification efforts have already been conducted for the current project, and it is likely that no additional 
sites will be found in this area; two previously identified sites (Hawk Inlet Cannery and Jacobsen’s 
Cabin) are within 0.5 miles of the existing site although the Jacobsen Cabin has been previously 
determined ineligible for the NRHP.  Alternative A would have the least potential for impacts on cultural 
resources due to lack of construction activities and shortened project timeline that extends only to 2014. 

1.3.3 Effects of Alternative B, Proposed Action 
Under Alternative B the existing TDF would be expanded to allow for approximately 30-50 years of 
continued production at the current production rates.  Alternative B would require expanding the existing 
TDF southward, increasing the facilities lease area, and allowing for the continued use of the existing 
water treatment plant for approximately 30 years into the project. 

No previously identified sites are located within the proposed footprint of project components under this 
alternative; however three sites (Hawk Inlet Cannery, Jacobsen’s Cabin, and Soldiers’ Homestead) are 
located within 0.5 miles and could experience indirect effects.  As discussed above, the Jacobsen’s Cabin 
has been previously determined ineligible for the NRHP.  As the total number of acres disturbed 
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increases, the potential for the destruction of unidentified cultural resources increases.  The 208 acre 
expansion under Alternative B would pose a greater potential for destroying unidentified cultural 
resources than Alternative A (65.3 acres).  Unidentified cultural resources within the proposed TDF and 
associated structures could be affected due to construction of the TDF.  Additionally, the length of time 
for uncovering unidentified cultural resources would be extended due to the projected 50 year timeline.  
Furthermore, cultural resources near these facilities could be contaminated or disturbed in the event of a 
material spill, fuel spill or discharge of water from the proposed TDF.  Risk of project personnel visiting a 
site and causing damage or disturbance to its historic context would continue throughout the life of the 
project and be greater than Alternative A because of the expanded TDF area and extended project 
timeline. 

1.3.4 Effects of Alternative C, TDF Located Outside 
Monument 

Under Alternative C, a new TDF would be created approximately three miles north of the existing TDF.  
Since Alternative C requires the construction of a new TDF, a small expansion of the existing TDF would 
be necessary to accommodate three years’ worth of tailings and waste rock disposal during the time 
necessary to develop the new TDF. 

No previously identified sites are located within the proposed new TDF for this alternative; however two 
sites (Hawk Inlet Cannery and Jacobsen’s Cabin [NRHP ineligible]) are located within 0.5 miles and 
could experience indirect effects.  The 221 acre expansion under Alternative C would pose a greater 
potential for destroying unidentified cultural resources than alternatives B (208 acres) and A (65.3 acres).  
In addition to increasing the length of time in which cultural materials may be discovered and potentially 
damaged, unidentified cultural resources within the proposed new TFD could be affected due to 
construction of as the TDF and associated activity.  Furthermore, cultural resources near these facilities 
could be contaminated or disturbed in the event of a material spill, fuel spill or discharge of water from 
the proposed TDF.  Risk of project personnel visiting a site and causing damage or disturbance to its 
historic context would continue throughout the life of the project and be greatest under this alternative 
because of the upgraded haul road, new TDF, and extended project timeline. 

1.3.5 Effects of Alternative D, Modified Proposed Action 
Under Alternative D, the existing TDF would be expanded by 5 million tons to accommodate for an 
additional 15 years of use.  In addition, a new TDF and upgraded haul road would be constructed three 
miles north of the existing TDF. 

Similar to Alternative C, Alternative D proposes constructing a new TDF as well as extend the existing 
TDF.  No previously identified sites are located within the new TDF under this alternative; however two 
sites (Hawk Inlet Cannery and Jacobsen’s Cabin [NRHP ineligible]) are located within 0.5 miles and 
could experience indirect effects.  The 243 acre expansion under Alternative D would pose a greater 
potential for destroying unidentified cultural resources than alternatives A (65.3 acres), B (208 acres), and 
C (222 acres).  In addition to increasing the length of time for uncovering cultural materials by extending 
the mines operating capacity, unidentified cultural resources within the new TFD and associated 
structures could be affected due to construction of this facility as well as associated activity.  Furthermore, 
cultural resources near these facilities could be contaminated or disturbed in the event of a material spill, 
fuel spill or discharge of water from the proposed TDF.  Risk of project personnel visiting a site and 
causing damage or disturbance to its historic context would continue throughout the life of the project and 
be greater than alternatives A and B because of the upgraded haul road, expanded and new TDF, and 
extended project timeline. 
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1.5 Cultural Resources Summary 
Alternative A would have the least potential for impacts on cultural resources due to the least amount of 
disturbance (65.3 acres) and shortened project timeline that extends to 2014.  Of all the action 
alternatives, Alternative B would have the least potential for impacts on cultural resources due to the 
smaller area of disturbance (208 acres).  Alternatives C and D would pose greater risk to impacts on 
cultural resources due to the larger area of disturbance (222 and 243 acres respectively).  In addition, 
these two alternatives could increase the potential for indirect effects such as increased access to cultural 
sites due to the upgraded haul road and new TDF.  Alternative D (243 acres) would have the greatest 
potential for impacts on cultural resources due to having the largest area of disturbance and thus the most 
likely to impact unidentified cultural resources. 

1.6 Recommended Mitigation 
Access related effects could be mitigated through implementation of a Cultural Resources Management 
Procedure that includes annual training for employees/contractors, posting of cultural resource 
information including company policy regarding cultural resources, and maintaining confidential records 
for all sites with access limited to designated employees.  Continued enforcement of procedures related to 
cultural resources such as halting operations when cultural resources are found and documenting the site 
will help mitigate any potential effects in the unlikely event that previously unidentified cultural resources 
are located in the expansion areas.  If material for reclamation of mine components is obtained from areas 
outside of the existing footprint or from areas not previously surveyed, previously undocumented cultural 
resources could be affected.  These areas should be surveyed carefully prior to ground disturbing activity.  
If a cultural resource is found, it should be assessed for eligibility for the NRHP and avoided or mitigated 
in an appropriate manner. 
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