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STATE OF ALASKA DEPARTMENT OF NATURAL RESOURCES 
DIVISION OF MINING, LAND AND WATER 

Statewide Abatement of Impaired Land Section 

Preliminary Decision 
ADL 421226 

Roger Burggraf 
Restricted Use Authorization 
AS 38.05.035 & AS 38.05.20 

This Preliminary Decision (PD) is the State’s preliminary best interest finding regarding a 
proposed disposal of interest in state land. The public is invited to comment on this PD. The 
deadline for commenting is 5:00 pm June 20th, 2023. Please see the Public Notice section of 
this decision for requirements related to submitting comments for consideration. 

Requested Action 
Roger Burggraf submitted a request to the Department of Natural Resources (DNR), Division of 
Mining, Land & Water (DMLW) for consent to conduct activities necessary for the Department 
of Environmental Conservation (DEC) to close a contaminated site with Activity and Use 
Limitations (AULs), or Institutional Controls (ICs) that include land use controls (LUCs). DEC 
contaminated site closure with AULs requires DNR’s signature on an Environmental Covenant 
(EC) associated with State-owned, DMLW-managed land in perpetuity unless the EC is 
amended or terminated in compliance with AS 46.04.325 and AS 46.04.330 and signed by DNR 
and DEC. The contaminated site proposed for closure with AULs is a former tailings 
impoundment at the former Grant Mine site in Fairbanks on Saint Patrick Road, within the 
Fairbanks Meridian, 1 North, 2 West, Section 28. A map showing the location is included as 
Appendix A. The purpose of this request is to allow for protection of human health and the 
environment by maintaining a closed and capped deregulated tailings impoundment and 
managing the flow of surface water at the site. 

Proposed Action 
DNR proposes to sign an EC in accordance with the Uniform Environmental Covenants Act 
(UECA). DNR’s signature on the EC would fulfill DEC’s requirements for site closure with 
AULs that protect human health and the environment. AULs would include maintaining the 
administrative record for the site in DNR’s publicly available Land Administration System 
(LAS) and online map applications, requirements to monitor and maintain a cap over the closed 
tailings impoundment, water management controls, and land use restrictions. An AUL 
monitoring form can be found within the Shannon & Wilson's Contaminated Site Closure 
Report as Appendix F (this document's Appendix B).

Scope of Decision 
The scope of this decision is to determine if it is in the State’s best interest to issue a Restricted 
Use Authorization (RUA), sign an EC, and consent to AULs. The administrative review for this 
authorization is defined by AS 38.05.035(e)(1)– (2) and limited to (1) reasonably foreseeable, 
significant effects of the uses to be authorized; (2) applicable statutes and regulations; (3) the 
facts pertaining to the land or resources; and (4) any issues that are material to the 
determination. 



Restricted Use Authorization     ADL 421226 Page 2 of 13 

Authority 
This RUA is being adjudicated pursuant to AS 38.05.020, Authority and duties of the 
commissioner; AS 38.05.035, Powers and duties of the director; and AS 38.05.945, Notice. The 
authority to execute the Final Finding and Decision (FFD), RUA, and the EC has not been 
delegated to the DMLW Director, therefore, if issued, the FFD, RUA, and EC will be signed by 
the DNR Commissioner. 

Administrative Record 
The administrative record for the proposed action consists of the Constitution of the State of 
Alaska, the Alaska Land Act as amended, applicable statutes and regulations referenced here-in, 
the 2015 Eastern Tanana Area Plan, and the casefile for the requested action serialized by DNR 
as ADL 421226. The administrative record also includes an Application for Permits to Mine in 
Alaska (APMA) serialized by DNR as F20187130 and F20237130, and DNR’s Decision to 
Deregulate Grant Mine Tailings Dam (ID #AK00409). Information related to contamination on 
site can be found in DNR’s potentially hazardous site file, ADL 421028, and DEC file 
100.38.182 and Hazard ID 731. 

Location Information 
Geographic Location: This parcel is located northwest of Fairbanks, at approximately 
1.2-mile Saint Patrick Road, as shown in Appendix A. 

Legal Description: A tract of land located within Government Lot 2 of the U.S. 
Government Plat of Survey accepted 1/5/1964 within Section 28, Township 1 North, 
Range 2 West, Fairbanks Meridian.  

Municipality: The site location is within the Fairbanks North Star Borough, though no 
borough lands are impacted. 

Regional/Village Corporation: The site is located within the Doyon Limited region. No 
corporation lands are involved. 

Approximate Lat/Long: 64° 52’ 48.07” North, 147° 57’ 36.53” West. 

Title 
The State obtained tentative approval to the subject parcel under state selection general grant, GS 
958, F-028735, dated February 20, 1985 (document no. 1985-0052) and March 3, 1998 
(document no. 1998-0037). Temporary approval was made subject to a right-of-way for ditches 
or canals and rights-of-way for power transmission lines to Golden Valley Electric Association 
(F-86327 and F-90548).  

Third Party Interests 
The applicant holds state mining claims within the boundaries of the subject parcel (ADL 
315145, ADL 536566, ADL 536567, and ADL 313580).  

Golden Valley Electric Association holds a public utility easement on the eastern edge of the 
subject parcel. The eastern edge of the deregulated tailings dam (also referred to as primary 



tailings impoundment prior to capping and subsequent deregulation) is approximately 65 feet 
from the west bounda1y of the 100-foot-wide easement. 

Adjacent Landowners 

The lands immediately adjacent are state land, as shown in Attachment C. 

See the Public Notice section for a list oflandowners in the vicinity who will be mailed Public 
Notice of this Preliminaiy Decision. 

Planning and Classification 
The subject pai·cel is located within the Eastern Tanana Area Plan (ET AP), within the Fairbanks 
Region, and within classification unit F-19. This unit is designated as Minerals, and Public 
Recreation-Dispersed lands and is to be managed for its mineral and public recreation values 
(ETAP p. 3-35). 

The management intent for the Management Unit F-19 is primai·ily for recreation if that does not 
interfere with mining activities (ETAP 3-35). Any mineral development must consider potential 
impacts on recreational and residential uses and provide appropriate avoidance or minimization 
practices (ETAP 3-35). Mineral designated lands ai·e those ai·eas considered to have mineral 
potential and for which mining is considered to be an appropriate use. Mineral designated lands 
ai·e to remain in state ownership, except under AS 38.05.195-.275 (ETAP 3-9). 

Public Recreation-Dispersed designated lands are ai·eas that have a high potential for dispersed 
recreation or tourism and where dispersible recreation conditions are scattered or widespread 
rather than localized. Lands are to be retained in public ownership in an undisturbed, natural 
state except for improvements related to public health, safety, or recreation. Utilities, roads, and 
other uses may be appropriate with appropriate design if recreation functions can be maintained, 
the use can be compatible with management intent, and is detennined to be in the best interest of 
the state (ETAP 3-10). Land designated Public Recreation-Dispersed is typically not considered 
appropriate for land use authorizations unless necessaiy for public health, safety, or recreation 
(ETAP 3-10). 

The proposed AULs and EC will serve to minimize the effects of prior mining activity on state 
land and ai·e necessa1y to protect public health and safety, and recreation. Therefore, the 
proposed land use restrictions imposed though implementation of AULs and DNR signature on 
an EC is consistent with the classification, designation, and management intent of ETAP for the 
subject pai·cel. 

Access 

Functional legal access to the state land discussed herein exists via Saint Patrick Road. Access 
onto the capped impoundment is impeded and deteITed by strategically placed bmsh and root 
wads on the surface of the cap. 

Access Along Navigable and Public Waters 

The proposed RUA does not require reservation of public access along navigable and public 
waters pursuant to AS 38.05.126(a). 
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Public Trust Doctrine 
The Public Trust doctrine does not apply to the proposed RUA because the site is not near a 
navigable waterway. 

Reservation of Mineral Estate 
In accordance with section 6(i) of the Alaska Statehood Act and AS 38.05.125, the state, in this 
decision, reserves unto itself the mineral estate, including oil and gas, and the rights expressed in 
the reservation clause of the statute, that being the right to reasonable access to the surface for 
purposes of exploring for, developing and producing the reserved mineral resources. Exploration 
and development, if any, which could occur, would be consistent with AS 38.05.130 and other 
applicable statutes and regulations. 

Mineral Orders 
The proposed RUA does not fall within an area delineated in an Administrative Mineral Closing 
Order (MCO). 

Agency Review 
An agency review was conducted on June 21, 2022. The deadline for agency comments was 
July 13, 2022. 

The following agencies were included in the review: 
• Dept. Natural Resources (DNR), Division of Mining, Land, & Water (DMLW);
• DNR, DMLW, Mineral Property Management;
• DNR, DMLW, Mining
• DNR, DMLW, Resource Assessment & Development (RADS);
• DNR, DMLW, Survey
• DNR, DMLW, Water
• DNR, DMLW, Water-Dam Safety Program
• DNR, Mental Health Trust Land Office (MHTLO)
• Department of Administration, Division of Risk Management;
• Department of Transportation and Public Facilities (DOT & PF)
• Office of History and Archaeology (OHA);
• Department of Environmental Conservation (ADEC), Commissioners Office;
• ADEC Contaminated Sites Program;
• ADEC Solid Waste;
• Department of Fish & Game (ADF&G), Habitat Division;
• U.S. Fish and Wildlife Service
• Bureau of Land Management (BLM).
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Agency Review Comment and Response 

Comment Received 
Alaska Department of Transportation & Public Facilities replied with no comment. 

DNR Response 
Thank you for your review.  

No other agency comments were received. 

Background 
History 
The site was originally owned by the Bureau of Land Management (BLM). In 1985 title 
transferred to the state of Alaska. The site is currently managed by DNR. The applicant has held 
mining claims at the site since 1972. From 1980 to 1983 Silverado Gold Mining, Inc. operated a 
pilot mill for metallurgical testing. Tailings from the pilot mill were placed in the initial tailings 
area (approximately 1 acre) also known as the secondary tailings impoundment. The pilot mill 
recovered gold through gravity separation; no cyanide was used during the operation of the pilot 
mill. From 1985-1989 Tri-Con Mining operated a new mill and began using cyanide process for 
gold extraction. A primary tailings impoundment, lined with compacted silt and bordered by a 
45-foot berm, was built in 1985 to contain the waste slurry. In 1988, cyanide-containing tailings
were accidently discharged upslope of the primary tailings impoundment. Cyanide migrated
down an abandoned on-site production well and was later found in groundwater. In 1989, DEC
identified portions of the Grant Mine as a contaminated site. That year DEC collected water
samples from domestic wells in the Ester Dome area and none of the samples showed detectable
levels of cyanide. In 1991 groundwater samples from two wells on the mine site were found to
contain cyanide concentrations above the federally established Maximum Contaminant Level of
0.2 mg/ L. Site investigations completed by the Environmental Protection Agency (EPA) from
1994-1996 found high concentrations of metals in the tailings impoundment and adjacent areas.
EPA’s 1995 site investigation showed again that contaminants in groundwater were not detected
above background levels in nearby domestic wells. The environmental consultant Shannon &
Wilson was hired in 2008 and began sampling groundwater from down gradient monitoring
wells in 2018-2019 and surface water and soil samples in 2019. On November 29, 2021, DEC
approved the Groundwater-Quality Assessment Summary (Appendix D) which showed there
have been three consecutive sampling events where free cyanide was non-detect or below the
DEC groundwater clean-up levels. This demonstrates that the compacted silt lining of the tailings
impoundment prevents migration of contaminants to groundwater, even prior to capping of the
impoundment. Currently, arsenic concentrations are below previously established background
concentrations for arsenic at the site, but do exceed DEC cleanup level in groundwater.

Physical Site Settings 
The site slopes gently to the east and is vegetated with a mixed forest. A 1985 pre-construction 
geotechnical investigation by Shannon & Wilson specified that seasonal frost was encountered at 
the soil surface and extended to depths varying from 2.0 to 6.5 feet, but there was no permafrost. 
Soil is categorized as 60 feet of loess that mantles schist bedrock. The site is within the Happy 
Creek watershed. Surface runoff that does not infiltrate or evaporate joins Happy Creek 
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approximately one mile downhill to the east of the site. Groundwater is located between 180 feet 
to 240 feet below the ground surface. Contaminants of concern include antimony, arsenic, free 
cyanide, manganese, mercury, and silver. Only antimony and arsenic exceed the DEC human 
health risk cleanup levels in the tailings. Oxidation of arsenopyrite in sheared gold-bearing 
quartz veins is the primary source of elevated arsenic concentrations in groundwater at Ester 
Dome. Due to the naturally high arsenic and mineral values the groundwater is considered non-
potable. The area surrounding the site is undeveloped land and low-density residential housing.  

Remedy 

In March 2020, DNR Dam Safety and Construction Unit determined the Grant Mine Tailings 
Facility was a Class II (significant) hazard potential dam as defined by AS 46.17.900 3(B) and 
11 AAC 93.1579(a)(2). 11 AAC 93.167 requires that owners of dams constructed prior to 1987 
obtain a Certificate of Approval to Operate a Dam in accordance with 11 AAC 93.173. Alaska 
Statute 46.17 was promulgated in 1987 and Article 3 of 11 AAC 93 was first promulgated in 
1989. Therefore, an application for Certificate of Approval to Abandon a Dam in accordance 
with 11 AAC 93.172 was submitted by the applicant. The Certificate of Approval to Abandon a 
Dam was courtesy public noticed on June 28, 2021, no appeals were filed. The planned remedy 
for this site satisfied DNR Dam Safety’s requirement for approval. DNR Dam Safety’s 
December 8, 2022 decision determined that the impoundment in its current configuration no 
longer meets the statutory definition of a dam as defined in AS 46.17 (Appendix E). Therefore, 
the site is no longer a risk as a dam.  

To facilitate dam deregulation and isolate the mine tailings from potential receptors such as 
inhalation and ingestion and limit infiltration of water, Shannon & Wilson developed a final 
capping and abandonment plan to construct a compacted silt cap over the primary tailings 
impoundment. The previously constructed base of the primary impoundment is a compacted silt 
structure used to contain the tailings from past mining operations and eliminate the potential for 
contact with the tailings. The cap is approximately 30-inches thick which exceeds the 24-inch 
cover thickness recommended in the DEC Solid Waste regulations. The cap is graded to a 3% 
grade and sloped to the east and domed to minimize the accumulation of standing water and 
encourage radial flow of water from the tailings. Any organic material removed from the ground 
surface was stockpiled and spread over the surface of the cap to encourage the growth of native 
vegetation. The surface of the cap was tracked to encourage the accumulation of seeds and allow 
for revegetation. A new diversion ditch was established on the uphill side of the capped area to 
carry runoff to the north then east away from the site. During the fall of 2019, the secondary 
(initial) impoundment tailings were excavated and added to the primary tailings in preparation 
for the placement of the cap.  

All remedial work for associated with the final capping and abandonment plan is consistent with 
Alaska Mine Reclamation statutes (AS 27.19) and regulations promulgated thereunder (11 AAC 
97).  

Discussion 
It is in the best interest of the State to provide written consent to the proposed AULs and 
implement an EC under UECA.  
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DNR understands that there is a low likelihood of direct contact with groundwater from 
residential wells due to high natural levels of arsenic and minerals that discourage residents from 
drinking groundwater from this aquifer. Cyanide contamination was not detected in off-site 
residential wells. Although low, there is a potential for contaminants to impact down gradient 
domestic wells. Onsite groundwater sampling does not show contamination of cyanide above 
DEC cleanup levels. The buried tailings are contaminated with antimony, free cyanide, mercury, 
and silver, but because of the soil cap and compacted silt liner it is unlikely that contamination 
would leave the site. Snowmelt and rainwater will no longer accumulate in the primary tailings 
impoundment because the cap is in place.  

Direct contact with contaminated soil is no longer an exposure pathway because the cap is in 
place. Following the most stringent Method 2 cleanup levels for the under 40-inches of 
precipitation climate zone, the approved cleanup levels for free cyanide in soil is 0.2 mg/kg. The 
maximum contaminant concentrations of free cyanide remaining in the soil of the capped tailings 
impoundment is 0.7 mg/kg. In subsurface soil, cyanide at low concentrations will biodegrade 
into other chemical forms by microorganisms under both aerobic and anaerobic conditions. 
Therefore, the remaining free cyanide over time will be negligible and fall below the cleanup 
levels. Vegetation is expected to grow on the cap but significant uptake is not expected.  

Conditions will be placed on the site to prevent exposure to any remaining contamination. At the 
time of DEC closure, soil contamination remaining on the property will be subject to the 
following standard and site-specific conditions and/or ICs, which are equivalent to AULs. DEC 
will likely include the following in their decision to close the contaminated site:  

1. The Grantor (DNR) shall not take any action that may negatively impact or interfere with
either the response action or any operation, maintenance, inspection or monitoring of that
response action without prior written approval from DEC (18 AAC 75.395). “Response
action” shall mean “any action taken to respond to a release or threatened release of a
contaminant, including mitigation, cleanup, or removal.”

2. The Grantor shall not take any action that may increase the risks to human health, safety,
welfare, or of the environment at the site without prior written approval from DEC. This
includes, but is not limited to, any activity that results in the release of residual
contamination that was contained as part of the remedial action or that creates a new
exposure pathway for residual contamination remaining.

3. Construct, modify, or use buildings on the contaminated area of the Property.

4. Grade, excavate, dig, till, or otherwise disturb the contaminated area of the Property.

5. Use the Property for residential purposes including child day care, educational facilities,
playgrounds, hospitals, or similar facilities.

6. Subdivide or replat of the Property.
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7. The Grantor shall ensure the cap is inspected every month for five years between the
months of April through October following site closure and maintained as needed to
prevent contact with subsurface contaminated soil, and to prevent the infiltration of water
and potential leaching of contaminants. Following the first five years, the cap will be
inspected every five years by DNR. The Grantor shall report any damage to the cap to
DEC within ten (10) days after discovery. Grantor shall ensure the cap is repaired as
quickly as possible. Documentation of the repairs shall be submitted to DEC within 30
days after discovery.

8. In the event that contaminated soil on the site becomes accessible in the future, the
Grantor shall notify DEC, characterize the contamination, and, if determined necessary
by DEC, cleanup the soil pursuant to DEC’s Site Cleanup Rules.

9. DEC approval is required prior to moving soil where contamination remains above
applicable cleanup levels. If DEC approval for movement is granted, any moved soil
must still be characterized and managed following regulations applicable at that time.
Movement or use of contaminated material in a manner that results in a violation of 18
AAC 70 Water Quality Standards is prohibited.

Economic Benefit and Development of State Resources 
DMLW gives preference to uses that will be of greatest economic benefit to the State and 
development of its resources. In consideration of these factors, approval of this RUA will not 
prevent development of resources but allow for economic development and other uses. An EC 
will clearly define requirements regarding contamination on site and instruct the public and 
prospective users how to readily obtain information on use restrictions in place via publicly 
available documents.  

Performance Guaranty  
A performance guaranty is intended to incentivize performance of the conditions of the RUA and 
provide a mechanism for the State to ensure that the applicant shares in the financial burden in 
the event of noncompliance (including fee payment, survey, appraisal, etc.), restoration (interim 
and final), and any associated costs after termination or expiration of the RUA. To meet the 
requirements to deregulate the dam, the site was configured into a stable landform. In addition, 
the cap design exceeds the DEC solid waste program requirements for capping similar sites. 
Therefore, there is a low risk associated with the proposed authorization and a separate 
performance guaranty is not required at this time. DMLW reserves the right to require a 
performance guaranty during the terms of the RUA. 

History of Compliance 
DNR Land Administration System records indicate that the applicant is in compliance with the 
terms of other DMLW-issued authorizations. In addition, the applicant has been very proactive 
in taking measures to expedite and implement corrective action to eliminate environmental risk 
at this site. 
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Insurance   
Insurance is a means to protect the state from liabilities incurred through the use of state 
property, or from damage to state property as a result of accidental or catastrophic events. This 
type of protection is necessary in the event of an accident or negligence that was consequentially 
connected to activities conducted on state land, and/or if the state is named in a lawsuit as a 
result of an accident or negligence. The applicant shall be required to submit proof of insurance 
in the amount the insurance company determines necessary to protect both the State and the 
applicant from risks associated with the planned activities under the RUA for ADL 421226. The 
applicant is responsible for maintaining the insurance necessary during the term of the 
authorization. The insurance may be adjusted to reflect updates and changes in the associated 
project, and the applicant may be required to furnish additional insurance if DMLW determines 
there to be additional risk to the State. A certificate of insurance listing the State of Alaska, 
Department of Natural Resources as an additional insured on the policy, or other insurance 
acceptable to the State, must be submitted to DMLW prior to entry on State land and maintained 
throughout the term of the authorization. 

Survey  
Survey instructions were provided to the Grantee by the DMLW Survey Section. The applicant 
is required to submit a preliminary draft as-built survey a minimum of one year after the 
signature of the EC to allow adequate time for DMLW’s review and approval. The final 
approved as-built survey will be submitted to DMLW a minimum of two years after issuance of 
the RUA.  

Fees 
As a new authorization type, DMLW does not yet have regulations or policy setting out equitable 
fees for a RUA. Thus, DMLW has determined that no fees will be required.  

Public Notice  
Pursuant to AS 38.05.945, this PD will be advertised for a 30-day public comment period, 
starting on May 1st, 2023 and extended on June 6th, 2023. In addition, the post office(s) located 
near the proposed leasehold will be requested to post the notice pursuant to AS 38.05.945(b)(3)
(C). The notice will also be posted on the State of Alaska Online Public Notice website pursuant 
to AS 38.05.945(b)(3)(B) located at: https://aws.state.ak.us/OnlinePublicNotices/. 

In accordance with AS 38.05.946, a municipality or a corporation entitled to receive notice under 
AS 38.05.945(c) may hold a hearing within 30 days after the receipt of the notice. 

The public is invited to comment on this PD. All comments received during the public comment 
period will be considered in the FFD. A copy of the FFD, along with instructions on filing a 
request for reconsideration to the DNR Commissioner, will be sent to all persons who comment 
on the PD. If public comments result in significant changes to the PD, additional public notice 
may be given. 

To be eligible to appeal, a person affected by the FFD must provide written comments during the 
public comment period per AS 38.05.035(i). 
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Public Notice will also be mailed to landowners in the vicinity of the proposed RUA, as shown 
in Attachment C, including: 

• 735 SHEEP CREEK RD, private landowner; and
• PO BOX 80772, private landowner; and
• 1460 GOSHAWK LN , private landowner; and
• 2929 ESTER DOME RD, private landowner; and
• 22 GLACIER AVE APT 12, private landowner; and
• 741 SCHLOESSER DR, private landowner; and
• 3140 PANDALUNA AVE, private landowner; and
• PO BOX 751607, private landowner; and
• 3052 ESTER DOME RD, private landowner; and
• 3021 DAVIS RD, private landowner; and
• 787 ARBUCKLE CT, private landowner; and
• PO BOX 81378, private landowner; and
• 3221 ESTER DOME RD, private landowner; and
• 2929 ESTER DOME RD, private landowner; and
• PO BOX 81477, private landowner; and
• 780 SHEEP CREEK RD, private landowner; and
• 3031 ESTER DOME RD, private landowner; and
• PO BOX 83036, private landowner; and
• 784 ARBUCKLE CT, private landowner; and
• 570 MCFADDEN LN , private landowner; and
• 590 MAMMOTH DR , private landowner; and
• 590 MAMMOTH DR , private landowner; and
• PO BOX 81471, private landowner; and
• PO BOX 81338, private landowner; and
• 787 ARBUCKLE CT, private landowner; and
• 210 E VANHORN RD, private landowner; and
• 596 CAPTAIN BEAM BLVD HAMPSTEAD NC, private landowner; and
• 3047 ESTER DOME RD, private landowner; and
• 3047 ESTER DOME RD, private landowner; and
• PO BOX 82897, private landowner; and
• 3055 ESTER DOME RD, private landowner; and
• 2949 SAXON AVE, private landowner; and
• 1364 ESRO RD, private landowner; and
• PO BOX 10743, private landowner; and
• 1362 OLD TOPANGA CANYON RD TOPANGA CA, private landowner; and
• 1681 MARMOT DR KODIAK AK, private landowner; and
• PO BOX 80454, private landowner; and
• PO BOX 82676, private landowner; and
• 1569 LA RUE LN, private landowner; and
• PO BOX 82676, private landowner; and
• 1962 YUKON DR, private landowner; and
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• 3014 ESTER DOME RD, private landowner; and
• 3036 ESTER DOME RD, private landowner; and
• PO BOX 81888, private landowner; and
• PO BOX 71285, private landowner; and
• 1860 ALASKA WAY , private landowner; and
• 1410 IVANS ALY, private landowner; and
• 685 VIKING CT, private landowner; and
• 2860 SAXON AVE, private landowner; and
• PO BOX 10416, private landowner; and
• PO BOX 80293, private landowner; and
• PO BOX 750391, private landowner; and
• 1605 SCENIC LOOP, private landowner; and
• 14105 RIATA CIR RENO NV, private landowner; and
• 815 SCHLOESSER DR, private landowner; and
• 200 A ST STOP 363 CLEAR AK, private landowner; and
• PO BOX 61274, private landowner; and
• PO BOX 74669, private landowner; and
• 1304 24TH AVE APT A2, private landowner; and
• 5395 BLAKE RD, private landowner; and
• PO BOX 81724, private landowner; and
• PO BOX 80932, private landowner; and
• 806 SHEEP CREEK RD, private landowner; and
• 2067 INLAND DR SW OCEAN ISL BCH NC, private landowner; and
• 3040 SPONY LN, private landowner; and
• PO BOX 82982, private landowner; and
• PO BOX 82907, private landowner; and
• PO BOX 82023, private landowner; and
• PO BOX 267 GOLDENDALE WA, private landowner; and
• 2925 SAXON AVE, private landowner; and
• 3605 REWAK DR, private landowner; and
• 2905 SAXON AVE, private landowner; and
• PO BOX 80932, private landowner; and
• 925 SCHLOESSER DR, private landowner; and
• 820 SCHLOESSER DR, private landowner; and
• Golden Valley Electric Association
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Written comments about this project must be received in this office no later than 5:00 PM 
on June 20th, 2023 to be considered. 
To submit comments please choose one of the following methods: 

Mail:  Department of Natural Resources 
DMLW SAIL Section 
ATTN: Alyssa Millard 
3700 Airport Way 
Fairbanks, AK 99709 

Email:  alyssa.millard@alaska.gov 

Signature page follows: 





      Appendix A 
Location Map 
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Appendix B 
Shannon & Wilson Grant Mine Closure Report with AUL Monitoring Form 
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Submitted To: Mr. Roger Burggraf 
830 Sheep Creek Road 
Fairbanks, Alaska 99709 
 

Subject: CONTAMINATED SITE CLOSURE REPORT, GRANT MINE PRIMARY MINE 
TAILINGS IMPOUNDMENT, ESTER DOME, ALASKA 

Shannon & Wilson prepared this report and participated in this project as a consultant to 
Mr. Roger Burggraf.  Our scope of services was specified in our proposal dated June 2, 2022. 
This report presents the results of the primary tailings impoundment capping and 
abandonment and was prepared by the undersigned.  

We appreciate the opportunity to be of service to you on this project. If you have questions 
concerning this report, or we may be of further service, please contact us. 

Sincerely, 

SHANNON & WILSON 

 
Andrew Frick 
Environmental Scientist 
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1 INTRODUCTION 
This report documents the capping/abandonment of the primary mine-tailings 
impoundment at the Grant Mine located on Ester Dome, northwest of Fairbanks, Alaska 
(Figure 1). The claim holder, Mr. Roger Burggraf, secured our services for the purpose of 
pursuing closure of the tailings impoundment through the Alaska Department of 
Environmental Conservation (DEC) contaminated sites program and the Alaska 
Department of Natural Resources (DNR) Dam Safety and Construction Unit (Dam Safety) 
without the assistance of the former operators. The contaminated sites database file number 
for the Grant Mine site is 100.38.182, Hazard ID 731; the Nation Inventory of Dams (NID) 
number is AK00409.  The contaminated site comprises the primary tailings impoundment, 
the former secondary tailings area, and a cyanide release to groundwater.  

DEC approved the Final R2 Capping and Abandonment Plan, Grant Mine Primary Mine Tailings 
Impoundment, Ester Dome, Alaska (C&A Plan) in a letter dated June 11, 2021. Dam Safety 
issued a Certificate of Approval to Abandon a Dam, Grant Mine Tailings Dam (NID# AK00409) 
on June 28, 2021, and issued a determination that the dam was deregulated in their 
December 8, 2022 Decision to Deregulate Grant Mine Tailings Dam (NID# AK00409) document. 

2 SITE DESCRIPTION 
The Grant Mine is located along St. Patrick Road approximately 1.2 miles from the 
intersection with Ester Dome Road, near Fairbanks, Alaska; latitude 64.8802 north, 
longitude 147.9602 west. The former mine facility and tailings impoundment are located on 
the eastern flank of Ester Dome, approximately 780 feet above mean sea level. The area 
around the mine slopes gently to the east and is vegetated with spruce, hardwoods, and 
shrubs.  

The property is underlain by as much as 60 feet of loess (aeolian silt) that mantles schist 
bedrock. The schist is cut by gold-bearing quartz veins. The mineral assemblage in the vein 
consisted of free-milling gold, arsenic and antimony oxides, arsenopyrite, and galena 
(Bundtzen and Kline; 1981). According to Youcha (2003), the groundwater on Ester Dome is 
present in unconfined bedrock aquifers, localized by regional faults, fractures, and joints. 
The Environmental Protection Agency (EPA) found elevated concentrations of arsenic, 
barium, copper, manganese, selenium, and zinc in background groundwater samples; 
background arsenic concentrations exceeded 1,000 micrograms per liter (µg/L). According 
to Verplanck et al., (2007) oxidation of arsenopyrite in sheared gold-bearing quartz veins is 
the primary source of elevated arsenic concentrations in groundwater at Ester Dome.  
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The primary tailings impoundment occupies approximately 4 acres (Figure 2). The 
secondary (initial) tailings impoundment was located about 400 feet to the east and was 
about one acre.  

The land use around the mine is a mix of undeveloped land and low-density residential 
housing. Residents in the area are not connected to a municipal water system but instead 
obtain water from deliveries to holding tanks and/or from wells. It is unknown how many 
wells are used for drinking water; naturally high arsenic and mineral levels render the 
groundwater non-potable. 

3 SITE HISTORY 
Roger Burggraf has held the mining claims surrounding the Grant Mine since 1972. The 
land was previously owned by the Bureau of Land Management and the State of Alaska 
obtained tentative approval in 1985 and 1998. The site is currently managed by DNR. 
Silverado Gold Mines (Silverado)/Tri-con Mining Alaska (TCM) leased the claims from Mr. 
Burggraf from 1978 to 2019. Between 1980 and 1983, Silverado operated a pilot mill for 
metallurgical testing; the tailings from the pilot mill were placed in the secondary tailings 
area.  

Silverado/TCM submitted an Application to Construct or Modify a Dam to Dam Safety on 
January 11, 1985. Dam Safety issued an Approval to Construct the Grant Mine Tailings 
Impoundment on July 11, 1985. The tailings impoundment, lined with compacted silt and 
bordered by a 45-foot-high earthen berm, was designed by Shannon & Wilson, Inc. and built 
by TCM in 1985. The dam was constructed in a single raise. The primary tailings 
impoundment had a capacity of approximately 130,000 cubic yards. TCM prepared a Solid 
Waste Disposal Permit Application in 1985; there is no record that the permit was obtained. 

TCM/Silverado operated the mill at the Grant Mine from 1985 to 1989 using a cyanide 
process for gold extraction. The cyanide process involved mixing crushed ore with sodium 
cyanide and lime solution thereby extracting the gold. This generated a slurry containing 
waste rock, lime, sodium cyanide, and water. The slurry was piped into primary tailings 
impoundment; the discharge point of the piping was manually moved to distribute the 
tailings throughout the impoundment. 

The mine came to the attention of DEC in 1988 when TCM applied for a rezone, and water 
samples from two water supply wells adjacent to the impoundment contained cyanide 
concentrations above the federally established maximum contaminant level (MCL) of 0.2 
milligrams per liter (mg/L). According to TCM employees, the cyanide-rich tailings slurry 
was accidentally discharged upslope of the impoundment, allowing the tailings to reach 
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groundwater through the former water supply well. TCM removed the well casing and 
sealed the boring by pressure grouting in 1989.  

Monitoring wells, M-1 and M-2, shown in Figure 2 were installed in 1989 and 1990, 
respectively, to monitor cyanide in groundwater downgradient of the impoundment. The 
wells were routinely sampled for total cyanide and/or weak-acid-dissociable (WAD) 
cyanide concentrations. Mr. Burggraf sampled monitoring wells, M-1 and M-2 until the 
cyanide concentration did not exceed the DEC cleanup for three consecutive sampling 
events.  

3.1 1994 EPA Site Investigation 

In July of 1994, EPA sampled tailings from the primary and secondary tailings 
impoundments, groundwater from on-site monitoring wells, and groundwater from off-site 
domestic wells. Two soil and two groundwater samples were collected from upgradient, 
off-site sources to represent background analyte concentrations.  

Arsenic, cyanide, lead, manganese, mercury, and silver were detected above DEC cleanup 
levels in groundwater from on-site monitoring wells. Contaminants were detected above 
background in upgradient domestic wells, suggesting elevated metals concentrations were 
naturally occurring.  

The EPA site investigation characterized the tailings as a mixture of waste rock, lime, and 
process wastewater which contained cyanide and identified metals above background 
concentrations in both the primary and secondary tailings impoundments. The tailings in 
the primary tailings impoundment contained arsenic, antimony, and mercury exceeding the 
DEC migration-to-groundwater cleanup levels. Total cyanide was detected at a maximum 
concentration of 8.6 mg/kg, but free cyanide wasn’t analyzed during the investigation. The 
tailings in the secondary tailings area contained arsenic exceeding the DEC cleanup level. 

3.2 1996 TCM Site Investigation 

TCM collected samples from the primary tailings impoundment in 1996. Their sampling 
revealed similar concentrations of metals as found by the 1995 EPA investigation. They 
analyzed the tailings for total, WAD, and free cyanide. Results indicate concentrations of 
free cyanide in the tailings exceeded current DEC migration-to-groundwater soil cleanup 
levels but did not exceed human health cleanup criteria. The sampling also indicated the 
tailings had a pH ranging from 8.7 to 9.9, likely due to the addition of lime during the ore 
processing.  
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3.3 1998 TCM Closure Plan 

In 1998, Silverado/TCM prepared a Mine Tailings Impoundment Closure Plan. The plan 
proposed constructing a compacted silt cap over the mine tailings to isolate the tailings from 
potential receptors and limit infiltration. This plan was not carried out.  

4 SITE CLOSURE 
4.1 Groundwater 

DEC established a 1.5 ug/L groundwater cleanup level for free cyanide with their 
November 6, 2016 revision of the 18 AAC 75. Additional sampling was required since the 
previous samples were only analyzed for total and/or WAD cyanide. Free cyanide was not 
detected in the groundwater samples collected from either M-1 or M-2 
in October 2019, June 2021, and September 2021. The limits of detection were below the 
DEC cyanide cleanup level in these three sampling events; the results of these samples were 
presented in Shannon & Wilson’s report Groundwater-Quality Assessment Summary, Grant 
Mine, Ester Dome, Alaska dated October 26, 2021. In a letter dated November 29, 2021, DEC 
accepted this report and concluded that additional sampling of the monitoring wells would 
not be required. 
 
On September 15, 2022, Mr. Burggraf submitted Shannon & Wilson’s Monitoring Well 
Decommissioning Work Plan, Grant Mine Site, Ester Dome, Alaska; DEC approved the plan in a 
letter dated September 16, 2022. The wells are scheduled to be decommissioned in the 
spring of 2023. 

4.2 Secondary Tailings Area 

In October 2019, Mr. Burggraf moved the tailings from secondary tailings area into the 
primary tailings area prior to capping. Details of the secondary tailing area cleanup and the 
results of soil sampling at the limits of the excavation are presented in Shannon & Wilson, 
Inc.’s letter report entitled Post-Excavation Sampling, Secondary Tailings Impoundment Revision 
2, Grant Mine, Ester Dome, Alaska, DEC File #100.38.182, Hazard ID 731 dated April 13, 2020. 
In a letter dated April 20, 2020 DEC accepted the closure of the secondary tailings 
impoundment based on the post-excavation sampling. 
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4.3 Primary Tailings Impoundment 

Mr. Burggraf began the closure construction on July 28, 2021 using his own equipment 
and staff. Stutzmann Engineering Associates, Inc. (Stutzman) laid out survey control; 
Mr. Burggraf’s crew removed the fence, stripped the berm of vegetation, and contoured 
the tailings surface to mimic the final cap surface. Once the vegetation was stripped, the 
operator began dismantling the earthen berm and spreading the silt from the berm over 
the tailings. Generally, the operator spread the soil in the east to west direction to 
optimize the compaction with the loaded, rubber-tired loader; compaction testing 
results are discussion in Section 4.3.1. The capping advanced from the south to the 
north.  

The drainage diversion channel was constructed in accordance with the specifications of 
the C&A Plan, with only the exception noted in Section 4.3.2. Photos of the closure 
construction are presented in Appendix A. Stutzmann surveyed the site on September 16, 
2022 after the capping and diversion channel was completed and prepared the Record 
Drawing As Built presented in Appendix B. Based on Stutzmann’s survey, the thickness of 
the cap is at least 24 inches. 

4.3.1 Compaction 

18 AAC 60.455 requires a capped monofill to include an infiltration layer of at least 18 inches 
of earthen material with a permeability no greater than 1 x 10-5 centimeters per second 
(cm/sec). In situ permeability testing of undisturbed samples during construction of the 
tailings impoundment was found to range from 2 x 10-5 to 5.8 x 10-5 cm/sec. Compacted 
samples of the same material had a permeability of 8.7 x 10-6 cm/sec at a compaction of 
about 94.5 percent of Standard Proctor. The C&A Plan called for compacting the natural 
material to 92 percent based on Standard Proctor test, using a wet density of 98.1 pounds 
per cubic foot (pcf); dry density of 82.6 pcf; and water content of about 19 percent to yield a 
permeability of less than 1 x 10-5 cm/sec.  

On July 22, 2021, Stephen Chase, a laboratory technician with Shannon & Wilson, Inc. used a 
nuclear densometer to assess the compaction of an eight-inch lift in accordance with the 
specifications. The results of the compaction testing indicated the density was 106 percent of 
Standard Proctor, exceeding the 92 percent recommendation. Therefore, the capping density 
meets or exceeds the infiltration permeability requirement of less than 1 x 10-5 cm/sec. The 
test result is presented in Appendix C. 
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The results of the testing indicated the specified compaction was met by rolling of the 
capping material with a minimum of two passes of the loaded, rubber-tired loader. As the 
cap was installed, the entire area was subjected to at least two passes of the loader.  

4.3.2 Placement of Riprap in Drainage Diversion Channel 

In accordance with the C&A Plan specifications, Mr. Burggraf placed 460 cubic yards of 
Class I riprap in two sections of the drainage diversion channel as specified by AWR 
Engineering, LLC. The local source of rip rap varied slightly from the specifications; the 
material was more tabular than blocky. In an e-mailed dated September 22, 2021, Ms. Janie 
Dusel, PE, with AWR concurred the material was acceptable for use in the diversion ditch.  

On August 10, 2021, Shannon & Wilson, Inc. subjected a subsample of the riprap to L.A. 
abrasion test (ASTM C131/C535 AASHTO T96). The results indicate the material met the 
soundness requirements set forth in design; the test results are presented in Appendix D. 

4.3.3 Seeding 

Once the earthwork was complete, Shannon & Wilson staff spread a seed mixture a rate of 
1.5 pounds per 1,000 square feet. The seed mixture contained 50-percent Nortran Tufted 
Hairgrass, 35-percent Arctared Fescue, 10-percent Wainwright Wheatgrass, and 5-percent 
Annual Rye. The seed was placed in the unlined ditches and the exposed top of the berm in 
accordance with the specifications. Natural vegetation has begun to populate the disturbed 
area. 

5 CONTAMINANTS OF POTENTIAL CONCERN 
DISCUSSION 
Contaminants of potential concern (COPCs) at the site include metals and cyanide. For the 
purpose of this proposed site closure and associated institutional controls implemented, we 
understand that the DEC human health cleanup levels are appropriate for evaluating 
potential exposure risks from COPCs remaining at the site.  

5.1 Metals 

Based on our review of historical soil sampling data, only antimony and arsenic were 
detected at concentrations greater than DEC human health cleanup levels in soil sampled at 
the site.  



Grant Mine Primary Mine Tailings Impoundment 
Contaminated Site Closure Report 

31-1-20094-010 March 2023 
7 

5.1.1 Chromium Speciation 

Chromium was detected in samples collected by DEC, EPA, and TCM in the 1990s. As a 
point of clarification, the chromium present in the tailings is assumed to be chromium III; 
there’s no documented source of hexavalent chromium at the site. 

5.2 Cyanide 

Total cyanide is the sum of free cyanide, weak metal cyanide complexes, and strong metal 
cyanide complexes. Free cyanide is highly toxic and the most bioavailable of the expected 
cyanide species, with toxicity moderated through complexation with other compounds 
(Redman and Santore, 2012). DEC has only established soil or groundwater cleanup levels 
for free cyanide. 

5.2.1 Groundwater 

Groundwater samples collected previous to 2009 were analyzed for total cyanide. 
Groundwater samples collected from 2009 to June 2018 were analyzed for total cyanide and 
WAD cyanide. Groundwater samples collected after June 2018 were analyzed for free 
cyanide. Free cyanide was not detected in the last three groundwater sampling events. 

5.2.2 Soil 

Cyanide analysis was performed on samples collected at the primary tailings impoundment 
in 1989, 1994, and 1996 by AMAX, EPA, and TCM, respectively. Analysis of free cyanide 
was only requested for the 1996 samples. 

Free cyanide was not detected at concentrations above the DEC human health soil cleanup 
level in the 1996 soil samples, and the reported free cyanide concentrations were less than 5 
percent of total cyanide concentrations. This indicates a low bioavailability potential for 
cyanide present at the site.  

6 CUMULATIVE RISK ASSESSMENT 
We performed a cumulative risk assessment using analytical sample results from the 
primary tailings impoundment, the secondary tailings impoundment, and groundwater at 
the site. In accordance with the February 2018 DEC Procedures for Calculating Cumulative Risk 
guidance document, we identified COPCs detected at concentrations greater than one-tenth 
of their human health cleanup level for each dataset; the maximum concentration of each 
analyte was used for this evaluation. 
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6.2 Cumulative Risk Assessment Results 

The cumulative risk assessment for the primary tailings impoundment indicated 
concentrations of COPCs exceed the cumulative carcinogenic risk standard of 1 in 100,000 
and the cumulative non-carcinogenic hazard index of 1 for a residential land use scenario. 
The land use restrictions and institutional controls discussed below will eliminate potential 
exposure pathways and mitigate associated exposure risk. 

The cumulative risk assessment for groundwater indicated concentrations of COPCs were 
below the cumulative carcinogenic risk standard of 1 in 100,000 and the cumulative non-
carcinogenic hazard index of 1. 

The cumulative risk values are presented in Appendix E. 

7 FUTURE LAND USE RESTRICTIONS 
Shannon & Wilson presented an updated conceptual site model (CSM) in our Revised Site 
Characterization Report, Grant Mine Tailings Impoundment, 1.2 Mile St. Patrick Road, Fairbanks, 
Alaska dated August 2019. The exposure medium of concern at the site described in the CSM 
was the uncapped mine tailings. With the capping of the tailings and implementation of the 
future land restrictions discussed below, the potential exposure pathways will be removed 
along with the risk of exposure to receptors. 

The capped tailings within the impoundment exceed DEC’s human health risk cleanup 
levels for antimony and arsenic and will not be removed from the site. Under the Alaska 
Uniform Environmental Covenants Act, an environmental covenant is required to ensure 
future land use will not adversely affect or disturb the cap. Because the environmental 
covenant constitutes a disposal of interest in real property, DNR must prepare a written best 
interest finding and preliminary decision regarding the covenant and, in accordance with 
AS 38.05.945, provide notice. We understand Mr. Burggraf has requested a Restricted Use 
Authorization (RUA) from DNR to initiate their decision process. The boundaries of the area 
surrounding the capped tailings are currently being surveyed and will be available for 
inclusion in the RUA/covenants document. The proposed area of the RUA is shown in 
Figure 3. 

According to Section 46.04.300 of the Alaska Statues: 
(a) An environmental covenant is required if the department makes a remedial decision as

part of an environmental response project and that environmental response project results
in

(1) residual contamination remaining in the environment in concentrations that are safe
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for some, but not all, uses; or 
 
     (2) an engineered feature or structure that requires monitoring, maintenance, or 
operation, or that will not function as intended if disturbed. 
 
 (b) An environmental covenant may be held by one or more holders. A holder may own an 
interest in the real property subject to an environmental covenant. The interest of a holder is 
an interest in real property. 

We understand Mr. Burggraf is working with DEC and DNR to develop an environmental 
covenant for the portion of the property surrounding the primary mine tailings 
impoundment. 

8 POST-CAPPING MONITORING AND REPORTING 
Mr. Burggraf will be responsible for monthly monitoring of the capped tailings 
impoundment for a period of 5 years following the completion of the cap. We understand 
that Mr. Burgraff is planning to contract Shannon & Wilson to perform the inspections. 

The monthly inspections will include monitoring for settlement and erosion of the 
impoundment cap and will also include photographing vegetative growth on berms and 
unlined ditches to document revegetation. The post-closure inspection form is presented in 
Appendix F. Mr. Burggraf proposes the monitoring period be between April and October 
due to the prevalence of snow cover and freezing conditions during the winter months. 

At the end of the post-capping monitoring period, Mr. Burggraf will submit a report to the 
DEC Contaminated Sites Program and DNR that describes site conditions and summarizes 
the information collected. We understand DNR will then monitor the site yearly for five 
years, and every five years after. We also understand DNR may take over the monitoring at 
an earlier date if Mr. Burggraf is unable to complete the proposed five-year monthly post-
closure monitoring period. 

9 REFERENCES  
Alaska Administrative Code 18 AAC 60 Solid Waste Management, April 2022. 

Alaska Administrative Code 18 AAC 75 Oil and Other Hazardous Substances Pollution Control, 
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TABLE 1
GRANT MINE TAILINGS IMPOUNDMENT CLOSURE

2018-2021 GROUNDWATER SAMPLE RESULTS

SHANNON & WILSON, INC.

M-1 M-101 M-2 M-1 M-2 M-102 M1 M2 M202 M1 M2 M101 M1 M2 M101

9/14/2018 9/14/2018 9/14/2018 6/20/2019 6/20/2019 6/20/2019 10/17/2019 10/17/2019 10/17/2019 6/16/2021 6/16/2021 6/16/2021 9/27/2021 9/27/2021 9/27/2021
SW9016 Cyanide (free CN-) 1.5 µg/L <0.544 <0.544 <0.544 1.04 J 1.42 J 1.55 J † <0.544 <0.544 <0.544 <0.544 <0.544 <0.544 <0.544 <0.544 <0.544

Antimony 7.8 µg/L <1.50 <1.50 <1.50 — — — — — — — — — — — —
Arsenic 0.52 µg/L 61.5 65.1 196 — — — — — — — — — — — —
Barium 3,800 µg/L 42.8 44.8 12.2 — — — — — — — — — — — —
Cadmium 9.2 µg/L <1.00 <1.00 <1.00 — — — — — — — — — — — —
Chromium 22,000 µg/L <2.00 <2.00 <2.00 — — — — — — — — — — — —
Lead 15 µg/L 0.456 J 0.495 J 1.41 — — — — — — — — — — — —
Mercury 0.52 µg/L 0.249 0.237 <0.100 — — — — — — — — — — — —
Selenium 100 µg/L <10.0 <10.0 <10.0 — — — — — — — — — — — —
Silver 94 µg/L <1.00 <1.00 <1.00 — — — — — — — — — — — —

Notes: Regulatory groundwater cleanup levels were obtained from the November 2021 18 AAC 75.345 Table C. Groundwater Cleanup Levels.
Sample M-101  is a field-duplicate of sample M-1 .
Sample M-102  is a field-duplicate of sample M-2 .
Sample M202  is a field-duplicate of sample M2 .
The most recent analytical results for each location were assessed for inclusion in the cumulative risk evaluation. 

ADEC Alaska Department of Environmental Conservation 
µg/L micrograms per liter

— Analyte not requested.
< Analyte not detected; result listed as less than the limit of detection (LOD).
J Estimated concentration, detected greater than the LOD and less than the limit of quantitation (LOQ). Flag applied by the laboratory.

Bold Detected concentration exceeds the ADEC Human Health groundwater cleanup level.
Result Maximum concentration detected for the analyte in the dataset.

Red Bold Maximum concentration detected for the analyte in the dataset exceeds one-tenth of the DEC human health cleanup level.
† Cyanide was not included in the cumulative risk evaluation; though cyanide was detected in 2019, it was not detected in subsequent samples.

Analytical 
Method Analyte

ADEC 
Cleanup 

Level Units

SW6020A 
(Metals)
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TABLE 2
GRANT MINE TAILINGS IMPOUNDMENT CLOSURE

PRIMARY TAILINGS IMPOUNDMENT HISTORICAL SOIL SAMPLE RESULTS

SHANNON & WILSON, INC.

Sample ID: 88021004 88021005 AGI#840 SS001 SS002 SS002 a SSCP769040196 SSCP760040196 SSCP760040196D b SSCP751040196 SSCP751040196D c

Sampler: ADEC ADEC AMAX EPA EPA EPA Tri-Con Tri-Con Tri-Con Tri-Con Tri-Con
2/17/1988 2/17/1988 5/1/1989 7/19/1994 7/19/1994 7/19/1994 4/1/1996 4/1/1996 4/1/1996 4/1/1996 4/1/1996

Analyte Units Sediment North Edge Pit Tailings South Pit North Pit North Pit Surface Composite Mid-depth Composite Mid-depth Composite Deep Composite Deep Composite
Antimony 41 mg/kg 0.278 0.250 -- 1950 1320 870 24.0 18.0 10.6 <MDL <MDL
Arsenic 8.8 mg/kg 3020 3980 548 3600J 3230J 3210J 4410 4830 4770 6310 5630
Barium 20000 mg/kg 16.9 36.1 -- 54.5J 12.3J 15.5J 30.7 24.0 26.1 39.9 37.9
Beryllium 200 mg/kg -- -- -- 0.47J 0.310J 0.320J 0.350 0.240 0.270 0.350 0.320
Cadmium 92 mg/kg <1.00 <1.00 0.420 -- -- -- 2.40 1.90 1.80 2.20 2.00
Chromium 1.0 x 105 mg/kg 8.96 14.7 -- 31.7 16.6 16.0 22.2 9.90 10.8 15.8 15.6
Cobalt — mg/kg -- -- -- 8.0J 6.60J 6.20J -- -- -- -- --
Copper 4100 mg/kg 21.3d 27.7d 12.7 45.9 31.5 30.4 29.4 26.4 25.7 30.5 30.2
Cyanide (total) — mg/kg -- -- 5.87 8.60 <1.10 <1.10 4.31 0.97 2.46 14.60 16.5
Cyanide (WAD) — mg/kg -- -- <0.0400 -- -- -- 2.18 0.56 0.400 3.74 4.35
Cyanide (free) 34 mg/kg -- -- -- -- -- -- 0.0800 <MDL <MDL 0.7 0.670
Lead 400 mg/kg 16.9 29.0 85.2 188 100 83.0 399 106 112 216 217
Manganese 2700 mg/kg -- -- -- 393 312 267 -- -- -- -- --
Mercury 3.1 mg/kg <0.500 0.730 0.0000720 1.00 <0.110 1.30 0.850 2.11 0.600 0.110 0.110
Nickel 2000 mg/kg -- -- -- 30.4 29.0 23.7 23.8 11.3 11.4 14.3 13.8
Selenium 510 mg/kg -- -- -- -- -- -- 4.80 2.60 2.80 3.30 3.50
Silver 510 mg/kg -- -- -- 5.70J 9.60J 6.00J <MDL <MDL <MDL <MDL <MDL
Thallium 1.0 mg/kg -- -- -- -- -- -- <MDL <MDL <MDL <MDL <MDL
Vanadium 510 mg/kg -- -- -- 12.0J 7.70J 7.80J -- -- -- -- --
Zinc 30000 mg/kg 27.8 36.8 36.5 78.5 78.5 54.3 78.5 36.4 87.5 44.4 39.9
Total Solids — % -- -- -- -- -- -- 75.8 88.5 88.4 77.0 76.6
pH — -- -- -- -- -- -- -- 8.7 9.8 9.8 9.8 9.9

Notes: ADEC Soil Cleanup Levels from 18 AAC 75.341: Table B1. Method Two - Human Health (Under 40-Inch Zone) 
a Sample SS002 a  is a field duplicate of sample SS002.
b Sample SSCP760040196D b  is a field duplicate of sample SSCP760040196 .
c Sample SSCP751040196D c  is a field duplicate of sample SSCP751040196 .
d Analyte concentration may be lower due to unknown analytical interferences.

ADEC Alaska Department of Environmental Conservation 
mg/kg milligrams per kilogram

J Estimated concentration
< Analyte not reported above limit of detection.
-- Analysis not requested

— ADEC cleanup level not established for this analyte.
Bold Detected concentration exceeds the ADEC Human Health (Under 40-Inch Zone) soil cleanup level.

Result Maximum concentration detected for the analyte in the dataset.
Red Bold Maximum concentration detected for the analyte in the dataset exceeds one-tenth of the DEC human health cleanup level.

ADEC 
Cleanup 

Level
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TABLE 3
GRANT MINE TAILINGS IMPOUNDMENT CLOSURE

SECONDARY TAILINGS IMPOUNDMENT OCTOBER 2019 SOIL SAMPLE RESULTS

SHANNON & WILSON, INC.

Antimony Arsenic Barium Cadmium Chromium Lead Mercury Selenium Silver
41 mg/kg 8.8 mg/kg 20,000 mg/kg 92 mg/kg 100,000 mg/kg 400 mg/kg 3.1 mg/kg 510 mg/kg 510 mg/kg

19GM-DU1 <0.560 13.8 184 0.268 26.8 9.85 0.0496 J 0.733 J 0.115 J 
19GM-DU2 0.601 J 55.1 174 0.251 26.8 14.1 0.0436 J 0.705 J 0.28
19GM-DU3 Replicate A <0.565 15.2 178 0.26 26.2 11.6 0.0400 J 0.741 J 0.117 J 

Replicate B <0.565 18.9 205 0.284 26.5 11 0.0401 J 0.694 J 0.130 J 
Replicate C <0.565 19.8 176 0.235 25.9 9.95 0.0454 J 0.631 J 0.137 J 

<0.565 24.1 227 0.321 27.0 12.95 0.0496 J 0.828 J 0.154 J
GM19-1 <0.570 11.5 194 0.161 J 28.6 9.46 0.0407 J 0.607 J 0.118 J 
GM19-10 <0.545 15.0 184 0.247 25.7 10.3 0.0409 J 0.464 J 0.136 J 
GM19-2 <0.580 9.09 183 0.252 31.4 9.75 0.0468 J 0.518 J 0.101 J 
GM19-3 0.763 J 110 171 0.177 J 28.9 15.1 0.0629 J 0.740 J 0.324 
GM19-4 <0.595 50.0 152 0.157 J 31.5 8.82 0.0721 J 0.836 J 0.150 J 
GM19-5 <0.565 8.22 168 0.188 J 28.3 9.38 0.0423 J 0.544 J 0.127 J 
GM19-6 <0.575 13.9 209 0.205 J 28.8 9.53 0.0332 J 0.696 J 0.117 J 
GM19-7 <0.620 12.3 216 0.217 J 30.4 9.41 0.0349 J 0.527 J 0.0899 J 
GM19-8 <0.575 14.6 211 0.163 J 28.7 9.94 0.0323 J 0.644 J 0.113 J 
GM19-9 <0.565 14.8 186 0.254 26.8 10.4 0.0450 J 0.517 J 0.144 J 

Notes: ADEC Soil Cleanup Levels from 18 AAC 75.341: Table B1. Method Two - Human Health (Under 40-Inch Zone) 
Sample GM19-10  is a field duplicate of sample GM19-1 .
Sample results presented in milligrams per kilogram.

ADEC Alaska Department of Environmental Conservation
mg/kg milligrams per kilogram

95% UCL 95% upper confidence limit of mean concentration
J Estimated concentration, detected greater than the limit of detection (LOD) and less than the limit of quantitation (LOQ). Flag applied by the laboratory.
< Analyte not detected; result listed as less than the limit of detection (LOD).

Bold Detected concentration exceeds the ADEC Human Health (Under 40-Inch Zone) soil cleanup level.
Result Maximum concentration detected for the analyte.

Red Bold Maximum concentration detected for the analyte in the dataset exceeds one-tenth of the DEC human health cleanup level.

ADEC Cleanup Level →

95% UCL

January 2023 1 of 1 31-1-20094





























Appendix C 
Third Party Interests Map 
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Appendix D 
   DEC approved Groundwater-Quality Assessment Summary 





 
 

Mr. Roger Burggraf  2  November 29, 2021 
 

  Doug Buteyn, Solid Waste Program, ADEC 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



Appendix E 
DNR Dam Safety Decision to Deregulate the Grant Mine Tailings Dam 





    

 

 
   
    

       

 
   

   
   

   
   
   

 

   





           

        
           

           
         

      
         
            

           
  
   
       

   
        

  
  

 
 
 
 
 
 

    
    

  
  

    
 

      
   

     

      

     

 
 
 
 
 
 
 

       
  

    
    

     
    
    

   
    

               
       
     

     

                   
   

         

           
   

          

             
   

                   
   

                  

          







Appendix F 
Draft Environmental Covenant 






























