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MEMORANDUM State of Alaska 
DEPARTMENT OF NATURAL RESOURCES 
DIVISION OF GEOLOGICAL AND GEOPHYSICAL SURVEYS 
TO: Laurel Murphy DATE: March 31, 1982 


Minerals Adjudicator Manager 
Div. of Minerals & Energy Mgt. FILE NO: 


TELEPHONE NO: (907) 474-7 147 


FROM: Roy D. Merritt SUBJECT: Evaluation of Alaska's 
Coal Geologist Coal Potential 


As per your request, we have completed a preliminary evaluation 
of the coal potential of Alaska's patented and tentatively approved 
lands. However, this evaluation is very generalized; if you require 
a more detailed study of specific blocks (i.e., certain townships), 
please let us know. 


A modification of the coal-potential-rating system developed by 


- Eakins and Clough for evaluating applications for coal prospecting 
permits was used for this assessment. As you know, this method 
ranks four grades of relative coal potential: 


i. Indicates a high potential for coal development and includes 
areas where reserves have been proven by drilling or detailed 
field investigations. 


2. Indicates areas of moderate potential for coal development 
and probably warrants exploration. This classification may 
refer to areas that are reasonable distances from coal out- 
crops or drill holes so that significant reserves can be 
projected and inferred to be present; or the area is rated 
as such due to remoteness, complex geology (structure), or 
other constraints. 


3. Indicates areas where available evidence for the presence 
of significant coal at mineable depths is either lacking 
or suggests that the area has a 2 potential. 


4 .  Indicates areas where coal-bearing formations are absent 
and hence, there exists - no possibility for coal production. 


The coal resources for areas of state patented and tentatively ap- 
proved land have been classified by quadrangle (see appended gen- 
eralized state-land-activity map). The coal potential has been 
evaluated for those areas with reported coal occurrences or known 
fields and overlapping state patented or tentatively approved lands. 


Detailed reserve figures and resource evaluations, in the manner of 
I the U.S. Geological Survey and U.S. Bureau of Mines, cannot be com- 


puted at this time for Alaskan coal deposits. A data base must be 







Laurel  Murphy 
Minerals Adjudicator 
Manager, DMEM 


March 31, 1982 


developed i n  these  regions,  and t h i s  w i l l  r equ i re  a long-term 
commitment by t h e  S ta te  of Alaska f o r  coa l - f i e ld  invest igat ions .  


This obviously i s  a hasty assessment of t h e  o v e r a l l  coal-devel- 
opment p o t e n t i a l  i n  Alaska, and we must emphasize t h e  prelimi- 
nary na tu r e  of t h i s  work. It i s  d e f i n i t e l y  open t o  question, 
and refinements i n  rankings can be made a s  f u r t h e r  information 
becomes ava i l ab l e .  Because of t he  l a c k  of subsurface data i n  
most a r ea s  of Alaska, s i gn i f i c an t  undetected coa l  resources may 
e x i s t .  


The coa l -po ten t ia l  l i n e s  shown on t h e  quadrangle maps only broad- 
l y  o u t l i n e  c o a l  basins or  known coa l  occurrences. These boun- 
d a r i e s  -- do no t  i n f e r  t ha t  a l l  areas  wi th in  t he  enc i rc led  regions 
a r e  of h igh ,  moderate, o r  low p o t e n t i a l ,  but  t h a t  one or  typi- 
c a l l y  s e v e r a l  land blocks within t h e  ou t l ined  a r e a  can be c las-  
sed as such on t h e  bas i s  of known coa l  occurrences,  extent ,  and 
character .  


The p o t e n t i a l  rankings have a l so  been tabu la ted  along with p e r t i -  
nent comments about t he  character  of t h e  coa l s ,  and an appended 
l i s t i n g  of key references i s  included f o r  each quadrangle. It 
is i n t e r e s t i n g  t o  note (but f r u s t r a t i n g  when faced with t h i s  type 
of eva lua t ion)  t ha t  de ta i l ed  geologic mapping has not  been com- 
p le ted  f o r  most of these quadrangles. Rowever, t h e  avai lable  
coal-resource s tudies  and geologic maps are l i s t e d .  


We hope t h a t  t h i s  work w i l l  be of bene f i t .  If you have fu r the r  
quest ions  o r  requ i re  assessment of s p e c i f i c  blocks of land,  p lease  
f e e l  f r e e  t o  c a l l  upon us. 


Enclosures 


cc: Ross Schaff 
B i l l  Barnwell 












ATTACHMENT B 


COAL POTENTIAL RATING SYSTEM FOR STATE LANDS 


State of Alaska Department of Natural Resources, Div. of Geological & Geophysical Surveys (ratings of areas for 


potential of coal development are subject to change when additional geologic information becomes available, November 


2004). 


1.)  HIGH POTENTIAL -  Indicates a high potential for coal development and includes areas where minable reserves have been 


proven by drilling or detailed investigations. 


Land rated as high potential for coal development has an estimated 70 percent to more than 90 percent chance of locating 


minable coal resources.  Resources of minable coal are very likely known based on drilling, detailed mapping, field 


observations, and/or outcrop measurements; tonnages of potentially minable coal resources can be estimated based on 


moderate and high degrees of geologic assurance in order to bracket the possible range of resource magnitude.  These are 


based on the measured and indicated coal resource classifications of Wood and others (1983) as follows: a) measured 


resources - with a high degree of geologic assurance, the area of coal resource is within 1/4 mile of points of thickness 


measurement within geologic constraints; b) indicated resources - with a moderate degree of geologic assurance, the area of 


coal resource is extended 3/4 mile from points of thickness measurement within geologic constraints. 


Generally, the thickness of a minable coal bed (by surface and underground techniques) is dependent on its coal rank, and 


should be ≥ 30 inches for lignite and subbituminous coal and ≥ 14 inches for anthracite and bituminous coal (Wood and 


others, 1983).  However, coal seams thinner than these limits shall be considered in high potential ratings if currently being 


mined locally, especially on adjacent lands.  Generally, minable coal beds within these thickness limits will have a total ash 


content of 15 percent or less on an as-received-basis.  However, high-ash coal (more than 15 percent total ash on an as-


received basis) shall be considered in high potential ratings if currently being mined locally.   


Areas with proven minable coal bed thicknesses and coal quality may be assigned a moderate potential rating if the area is 


very small and therefore contains currently subeconomic coal reserves. 


2.)  MODERATE POTENTIAL -  Indicates areas of moderate potential for coal development and probably warrants 


exploration.  This classification may refer to areas that are reasonable distances from coal outcrops or drill holes so that 


significant reserves can be projected and inferred to be present at minable depths; or the area rates as such due to remoteness, 


complex geologic structure(s), or other constraints.   


Land rated as moderate potential for coal development has an estimated 30-70 percent chance of locating minable deposits 


of coal.  Resources of minable coal are likely based on the reasonable inference of the continuity of classifications of Wood 


and others (1983) as follows: a) inferred resources - with a low degree of geologic assurance, the area of coal resource is 


extended from 3/4 mile to 3 miles from points of thickness measurement; b) hypothetical resources - with a low degree of 


geologic assurance, the area of coal resources is extended beyond 3 miles from points of thickness measurement within 


geologic constraints.   


Generally, the thickness of a minable coal bed (by surface and underground techniques) is dependent on coal rank and 


should be ≥ 30 inches for lignite and subbituminous coal and ≥ 14 inches for anthracite and bituminous coal (Wood and 


others, 1983)  However, coal seams thinner than these limits shall be considered in moderate potential ratings if currently 


being mined locally and are likely present based on the reasonable inference of the continuity of coal-bearing rock units. 


May include areas with proven minable coal bed thickness and coal quality if the area is very small and therefore contain 


currently subeconomic coal reserves. 


3.)  LOW POTENTIAL - Indicates areas where available evidence for the presence of significant economic coal at minable 


depths is either lacking or suggests that the areas has low potential for coal development.     


Land rated as low potential for coal development has an estimated 10-30 percent change of locating minable coal 


resources.  Resources of minable coal are unlikely based on the distant extrapolation of the continuity of coal-bearing rock 


units from more removed areas, or coal resources are known at considerable depth (>6000ft) and are currently noneconomic. 


4.)  NO POTENTIAL -  Indicates areas where known coal-bearing formations are absent and hence, the presence of any coal 


resources is extremely unlikely, and there is no potential for coal production (based on currently available geologic data). 


Land rated as no potential has an estimated 0-10 percent chance of locating minable coal resources, resources of minable 


coal are known not to be present or are extremely unlikely based on drilling, field observations, and/or outcrop measurements.  


In many cases, surface formations are restricted to basement igneous and/or metamorphic rock or other barren strata.   


REFERENCE:  Wood, G.H., Jr., Kehn, T.M., Carter, M.D., and Culbertson, W.C., 1983, Coal resource classification 


system of the U.S. Geological Survey: U.S. Geological Survey Circular 891, 65 p. 
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Chapter 1:  Introduction



Proposed Action

	

The proposed action is the issuing of coal prospecting permits within parts of T8-9S, R3-10E, Umiat Meridian.  (See Location Map, Plate 1)  Coal prospecting permits are issued rather than leases where the Division of Geological and Geophysical Sciences (DGGS) has determined the potential for coal development to be low.  If the DGGS determines that the potential for mineable coal deposits is moderate or high, AS 38.05.150 mandates that a competitive lease sale will be held.  The DGGS has determined that the coal potential within the Nanushuk Coal Permitting area is low.  (See Chapter 3:  Geology and Coal Potential)  Therefore, this Decision addresses whether issuing coal prospecting permits in the permitting area is in the best interest of the State.  



Alaska Statute 38.05.150 (c) provides for the issuance of coal prospecting permits for a term of three years, covering an area of up to 5,120 acres per permit.  If the permittee conducts diligent prospecting activities in the permit area but is unable to determine the existence of workable coal deposits, the commissioner shall issue up to three subsequent two-year permit extensions.   At any time during the period of the permit, the permittee is entitled to a lease after submitting a mining plan satisfactory to the commissioner for that portion of the land in the permit as is shown to contain coal in commercial quantities or to be needed for mining, reclamation, or processing the coal.



The proposed permitting area lies along the northern foothills of the Brooks Range, in a narrow east-west belt extending from approximately five miles west of Toolik Lake to Banded Mountain, just west of the Anaktuvuk River.  (See Location Map, attached)  The nearest community is Anaktuvuk Pass, approximately 36 miles south-southwest of the western end of the proposed permitting area.  This coal permitting is being proposed by the Division of Mining, Land and Water, Mining Section in response to a request for coal leases from Beischer and Associates, St George Ventures Inc., and Xplore LLC.  



	The southeastern corner of the original requested permit area was approximately 2 ½ miles from the Dalton Highway.  AS 19.40.200. Disposal of Land or Materials stipulates that, “(a) The state may not dispose of state land under AS 38 which is within five miles of the right-of-way of the highway.”  Under this statute no coal prospecting permit may be offered within five miles of the Dalton Highway.  This eliminates approximately eight square miles in sections 23 -27 and 34-36, T9S, R10E, Umiat Meridian from the permitting area.  	 



	The coastal zone encompasses a buffer extending one mile on either side of anadromous streams within the proposed permitting area.  The affected anadromous streams are the Anaktuvuk, Nanushuk,  Kanayut, and Itkillik Rivers, and May Creek.  A coastal consistency determination is being coordinated by the Mining Section of the DMLW concurrently with this best interest finding.  



	The public is invited to comment on this Preliminary Decision. Comments may be submitted to the Department of Natural Resources during the period for public comment, which will be from March 5, 2010 through April 5, 2010.  Comments must be in writing, email, or by testimony at a public hearing.  Written comments and emails should be sent to the attention of:  



Bill Cole 

Department of Natural Resources

550 West 7th St. Suite 900B

Anchorage, AK 99501-3577 

william.cole@alaska.gov

Phone: 907-269-8648



All comments must be received by 5:00 PM on April 5, 2010.   



After all comments have been considered and responded to, a Final Finding and Decision (FFD) will be issued.  Persons eligible under AS 38.05.035 (i) can file an administrative appeal or request for reconsideration.  A person is eligible to file an administrative appeal or a request for reconsideration if the person 

1. meaningfully participated in the process set out in Chapter AS 38.05 for receipt of public comment by

a. submitting written comment during the period for receipt of public comment; or

b. presenting oral testimony at a public hearing, if a public hearing was held; and 

2. is affected by the final written finding. 





Authority

	

AS 38.05.150. Coal.  

AS 38.05.200 Disposal of Land or Materials 

11 AAC 85 Coal.  





Administrative Record



The administrative record for this case consists of casefile ADL 418881, AS 38.05.135-150 (Leasing and Coal), AS 27.21 Alaska Surface Coal Mining Control and Reclamation Act, 11 AAC 85 Coal, and 11 AAC 90 Surface Coal Mining.  Also incorporated by reference are:  



· Oil and Gas Lease Sale, North Slope Foothill Areawide, 2001, Final Finding of the Director, February 7, 2001, and references cited within this Finding	

· North Slope Borough Area Wide Comprehensive Plan 2005

· North Slope Borough Charter and Municipal Code of Ordinances

· Draft Best Practices in Underground Coal Gasification, Lawrence Livermore National Laboratory (LLNL), 2006 at https://eed.llnl.gov/co2/pdf/BestPracticesinUCG-draft.pdf.  

· Preliminary Screening — Technical and Economic Assessment of Synthesis Gas to Fuels and Chemicals with Emphasis on the Potential for Biomass-Derived Syngas, December 2003, National Renewable Energy Laboratory, NREL/TP-510-34929,   Spath, P. L. and Dayton, D. C.  

· ADL 50666 - Special Land Use Designation to require a permit for geophysical, exploration, construction and off-road transportation activities.  Land use permit issued by Land Section of DMLW for vehicle use associated with these activities.  

· Various references listed in the Reference section of this Decision



 

Scope of the Decision 



The scope of review is based on the facts and issues known, or made known, to the director and may address only reasonably foreseeable, significant effects of the uses proposed to be authorized by the disposal (AS 38.05.035(e)(1)(A)).  The scope of this Decision is further limited to the applicable statutes and regulations, material facts pertaining to the land, resources, and interest in them, and various issues that are material to the determination of whether the disposal is in the best interest of the State.  



	The purpose of this Decision is to determine whether granting coal prospecting permits in the proposed permit area is in the best interest of the State.  (See Proposed Action, above)  The Decision does not permit future coal exploration or mining, or any physical activity within the proposed permit area.  However, under AS 38.05.150 (c) a permittee is entitled to a lease after submitting a mining plan satisfactory to the commissioner for that portion of the land in the permit as is shown to the satisfaction of the commissioner to contain coal in commercial quantities or to be needed for mining, reclamation, or processing the coal.  Therefore, it is reasonable to predict that granting coal prospecting permits could result in the permittee finding workable deposits of coal and resultant development and mining.  For this reason, the scope of this Decision will include, to the extent reasonably foreseeable, material issues related to exploration and mining.  



	At the time of this review, it is impossible to predict whether, let alone exactly where, exploration and mining might occur within the proposed permitting area.  Nor can the size of any coal deposits and the resulting mining operation be predicted, or even if mining would be surface mining or underground.  AS 38.05.035 (h) expresses this concept:  “In preparing a written finding under (e)(1) of this section, the director may not be required to speculate about possible future effects subject to future permitting that cannot reasonably be determined until the project or proposed use for which a written best interest finding is required is more specifically defined, including speculation about (1) the exact location and size of an ultimate use and related facilities;”  Therefore, the scope of this review is somewhat generalized.  Any mitigation measures discussed are potential measures, since actual operational stipulations must depend on the specific circumstances of any future exploration or mining activity.  



The Alaska Surface Coal Mining Control and Reclamation Act and the associated regulations (AS 27.21.010-999 and 11 AAC 90.001-911) mandate that effectively all subsequent coal exploration and mining activities are subject to public notice and comment, review, and written decision by the Commissioner.  The resultant permits will carry the appropriate operational stipulations.  



	The foreseeable material issues for exploration and mining are:  



· Potential for economic development of coal 

· Economic effects on the area

· Economic benefits to the State 

· Facilities necessary for coal exploration and development

· Effects of exploration and mining on wildlife and habitats

· Effects of exploration and mining on fish and habitats

· Effects of exploration and mining on flora and plant communities

· Effects of exploration and mining on wetlands

· Effects of exploration and mining on air quality 

· Tundra damage/protection 

· Public access 

· Subsistence uses

· Other current uses of the area 

· Historical and archaeological sites

· Potential effects of mining on communities and the culture of local citizens

· Potential conflicts between mining and current surface uses 

· Potential oil and gas development 

· Mitigation measures





Chapter 2:  Description



Location and Geographic Description

	

The proposed permitting area lies along the northern foothills of the Brooks Range, in a narrow east-west belt extending from approximately five miles west of Toolik Lake to Banded Mountain, just west of the Anaktuvuk River.  The area covers portions of townships 8 and 9 south, ranges 3 through 10 east, Umiat Meridian.  (See Location Map, Plate 1)  The proposed permitting area encompasses approximately 116,000 acres.  The topography is moderately to very rugged with elevations ranging from around 1,500’ along several of the major stream drainages to 3,293’ on Itigaknit Mountain, in the northeastern part of the permitting area.  The Anaktuvuk River cuts the western edge of the area, draining the high Brooks Range to the south.  The Itkillik River traverses the eastern end of the area, and the Nanushuk and Kanayut Rivers run north-south through the west-central part of the permitting area.  The area does not have many lakes, and those that are present are small.  Precipitation in the Brooks Range foothills averages about 6 inches per year, including snowfall.  Average winter temperature is -35° F in the foothills. In July, the average temperature ranges from low to mid-60°s F (Arctic Environmental Information and Data Center, University of Alaska (AEIDC), 1975:11-15, 114).  Permafrost in the foothills area is generally shallow and surface ice may be present (AEIDC, 1975:113).  



The distribution of vegetation in the northern foothills of the permit area is affected by soil conditions, elevation, and drainage. Moist tundra is the dominant plant community of the foothills region. It is dissected locally by river drainages. Cottongrass tussocks 6 to 10 inches high, separated by narrow channels, cover large areas of rolling terrain. Other plants growing with the cottongrass include small shrubs such as dwarf birch, willows, Labrador tea, cloudberry, and a few herbs like bistort and cloudberry (AEIDC, 1975:121).



The permitting area is entirely within the North Slope Borough, and is partially within the Borough coastal district.  (See Alaska Coastal Management Program, below.)  The nearest community is Anaktuvuk Pass, approximately 36 miles south-southwest of the western end of the permitting area.  In 2007 Anaktuvuk Pass had a population of 277 (2007 Department of Commerce, Community and Economic Development Certified Population, http://www.commerce.state.ak.us/dca/commdb/CF_BLOCK.cfm ).  Nunamuit Corporation is the Village Corporation established pursuant to the Alaska Native Claims Act of 1971, for the Inupiat  Eskimos of  Anaktuvuk Pass.  Nunamuit Corporation owns approximately 92,000 acres of surface lands in and around the community.  None of the Nunamuit Corporation lands are near the proposed permitting area.  





Title



This title report includes active oil and gas leases.  There are no active mining claims within the permitting area, although the area is open to mineral entry.  



T9S, R3E, Umiat Meridian Sections 13, 24 - GS 2346, Patented, Land & Mineral

ADL 389828 – Section 13.  Oil and Gas Lease.  Anadarko Petroleum, Encana Oil and Gas, Petro-Canada (Alaska), BG Alaska E & P Inc.  Lease Exp. 6/30/2012.  



ADL 389829 – Section 24.  Oil and Gas Lease.  Anadarko Petroleum, Encana Oil and Gas, Petro-Canada (Alaska), BG Alaska E & P Inc.  Lease Exp. 6/30/2012.  



T9S, R4E, Umiat Meridian, Sections 13-24 – GS 2346, Patented, Land & Mineral  

ADL 389830 – Sections 13-15.  Oil and Gas Lease.  Conoco Phillips Alaska, Inc, Chevron USA, Inc.  Lease Exp. 6/30/2012.  



ADL 389831 – Sections 16-18.  Oil and Gas Lease.  Conoco Phillips Alaska, Inc, Chevron USA, Inc.  Lease Exp. 6/30/2012.  



ADL 389832 – Sections 19-21.  Oil and Gas Lease.  Anadarko Petroleum, Encana Oil and Gas, Petro-Canada (Alaska), BG Alaska E & P Inc.  Lease Exp. 6/30/2012.  



ADL 389833 – Sections 22-24.  Oil and Gas Lease.  Anadarko Petroleum, Encana Oil and Gas, Petro-Canada (Alaska), BG Alaska E & P Inc.  Lease Exp. 6/30/2012.  



T9S, R5E, Umiat Meridian, Sections 11-24.  GS 5058, TA (Tentative Approval), Land & Minerals

ADL 389834 – Sections 11-15.  Oil and Gas Lease.  Conoco Phillips Alaska, Inc, Chevron USA, Inc.  Lease Exp. 6/30/2012.  



ADL 389835 – Sections 16-18.  Oil and Gas Lease.  Conoco Phillips Alaska, Inc, Chevron USA, Inc.  Lease Exp. 6/30/2012.  



ADL 389836 – Sections 19-21.  Oil and Gas Lease.  Anadarko Petroleum, Encana Oil and Gas, Petro-Canada (Alaska), BG Alaska E & P Inc.  Lease Exp. 6/30/2012.  



ADL 389837 – Sections 22-24.  Oil and Gas Lease.  Conoco Phillips Alaska, Inc, Chevron USA, Inc.  Lease Exp. 6/30/2012.  



T9S, R6E, Umiat Meridian, All.  GS 2345, TA, Land & Minerals

ADL 390225 – Sections 1-3, 10-15.  Oil and Gas Lease.  Anadarko Petroleum, Petro-Canada (Alaska), BG Alaska E & P Inc.  Lease Exp. 2/28/13.  



ADL 390226 – Sections 4-9. 16-18.  Oil and Gas Lease.  Anadarko Petroleum, Petro-Canada (Alaska), BG Alaska E & P Inc.  Lease Exp. 2/28/13.  



ADL 389838 – Sections 19-21, 28-33.  Oil and Gas Lease.  Anadarko Petroleum, Petro-Canada (Alaska), BG Alaska E & P Inc.  Lease Exp. 6/30/2012.  



ADL 389839 – Sections 22-27, 34-36.  Oil and Gas Lease.  Anadarko Petroleum, Petro-Canada (Alaska), BG Alaska E & P Inc.  Lease Exp. 6/30/2012.  



T8S, R7E, Umiat Meridian, Sections 32-36.  GS 2333, Patented, Land & Minerals



T9S, R7E, Umiat Meridian, Sections 1-6, 25-36.  GS 2345, Patented, Land & Minerals 

ADL 390227 – Sections 1-3. Oil and Gas Lease.  Anadarko Petroleum, Petro-Canada (Alaska), BG Alaska E & P Inc.  Lease Exp. 2/28/13.  



ADL 390228 – Sections 4-6.  Oil and Gas Lease.  Anadarko Petroleum, Petro-Canada (Alaska), BG Alaska E & P Inc.  Lease Exp. 2/28/13.  



ADL390229 – Sections 25-27, 34-36.  Oil and Gas Lease.  Anadarko Petroleum, Petro-Canada (Alaska), BG Alaska E & P Inc.  Lease Exp. 2/28/13.  



ADL389840 – Sections 28-33.  Oil and Gas Lease.  Conoco Phillips Alaska, Inc, Chevron USA, Inc.  Lease Exp. 6/30/2012.  



T8S, R8E, Umiat Meridian, Sections 28, 29, 31-36.  GS 2333, Patented, Land & Minerals



T9S, R8E, Umiat Meridian, Sections 1-6, 25-36.  GS 2345, Patented, Land & Minerals

ADL 390230 – Sections 1-3.  Oil and Gas Lease.  Anadarko Petroleum, Petro-Canada (Alaska), BG Alaska E & P Inc.  Lease Exp. 2/28/13.  



ADL 390231 – Sections 4-6.  Oil and Gas Lease.  Anadarko Petroleum, Petro-Canada (Alaska), BG Alaska E & P Inc.  Lease Exp. 2/28/13.  



ADL 390232 – Sections 28-33.  Oil and Gas Lease.  Anadarko Petroleum, Petro-Canada (Alaska), BG Alaska E & P Inc.  Lease Exp. 2/28/13.  



ADL 390233 – Sections 25-27, 34-36.  Oil and Gas Lease.  Anadarko Petroleum, Petro-Canada (Alaska), BG Alaska E & P Inc.  Lease Exp. 2/28/13.  



T8S, R9E, Umiat Meridian, Sections 10-15, 22-29, 31-33.  GS 5095, Patented, Land & Minerals  



T9S, R9E, Umiat Meridian, Sections 4-9, 15-23, 26-36.  GS 2344, Patented, Land & Minerals 



T8S, R10E, Umiat Meridian, Sections 7-11, 14-23, 26-32.  GS 5102, Patented, Land & Minerals.  



T9S, R10E, Umiat Meridian, Sections 31-33.  GS 5103, Patented, Land & Minerals.  

ADL 390235 – Sections 31-33.  Oil and Gas Lease.  Anadarko Petroleum, Petro-Canada (Alaska), BG Alaska E & P Inc.  Lease Exp. 2/28/13.  



All patented lands include standard reservations for ditches and canals constructed by the authority of the United States.  All tentatively approved land includes right-of-way reservations for railroads and telegraph lines, with 100’ and 25’ ROWs on either side of center line, respectively.  



	Much of the land surrounding the proposed coal permitting area is currently patented or tentative approved state land.  However, the Arctic Slope Regional Corporation owns approximately 22,400 acres in T9S, R7 & 8E, Umiat Meridian.  The land bounding the south side of the permitting area is federal BLM land.  Much of this land is state selected and prioritized 1 or 2.  Some of the state selected land is also ANILCA topfiled by Arctic Slope Regional Corporation.  The topfiled land includes 7 sections included in the Nanushuk Site Specific Plan associated with this Preliminary Decision (See Planning and Classification, below).  





Planning and Classification

	

	Under AS 38.05.300, AS 38.04.065, and 11 AAC 55.040 land must be appropriately classified before a disposal of the land or an interest in the land can take place.  This includes a coal disposal, either through competitive leasing or granting of coal prospecting permits.  Classification is normally accomplished through area plans or management plans.  If there is no existing land use plan, classification can be done through a site specific plan.  



There is no area plan for the North Slope.  The Dalton Highway Master Plan dictates the management of the Dalton Highway.  The Dalton Highway Master Plan does not stipulate how wide an area it encompasses on either side of the highway.  However, AS 19.40 prohibits the disposal of state land or an interest in state land for five miles on either side of the road.  



Since there is no land use plan for the permitting area, the Nanushuk Site Specific Plan (SSP) is being prepared concurrently with this finding in order to classify the area.  The area will be classified as Resource Management.  The SSP will encompass a one-mile wide buffer around the permitting area for all patented, tentative approved, and state selected priority 1-2 lands.  The purpose of the buffer is to allow for mitigation of any effects caused by coal development within the permitting area.  The SSP is being developed separately from this Decision, and will go through the public review process separately.  



The North Slope Borough has zoned the proposed permitting area as part of its “conservation district” under section 19.40.070 of the Borough code.  According to the code, “The Conservation District encompasses the undeveloped areas of the Borough. The District is intended to conserve the natural ecosystem for all the various plants and animals upon which Borough residents depend for subsistence. Subject to this overall intent, it can accommodate resource exploration and development on a limited scale, but major resource development projects must apply for rezoning to the Resource Development District.”  (Emphasis added.)  The rest of the section clarifies the minimal work that can be done with only administrative approval, and the work that can be done under a borough development permit or with Borough Planning Commission approval.  



The North Slope Borough zoning code may require a borough development permit for prospecting activities, exploration, or limited coal development in the proposed permitted area.  It may also require that the area be re-zoned to accommodate major resource development.  It is possible that the zoning provisions of the North Slope Borough code may be preempted to the extent that their application may unreasonably impede mineral development decisions or authorizations that are the exclusive prerogative of the state under the Alaska Constitution and implementing statutes and regulations.  However, the code does not affect the decision to issue or not issue the proposed prospecting permits.




Alaska Coastal Management Program



The coastal zone for the North Slope Borough Coastal District encompasses a buffer extending one mile on either side of anadromous streams.  Within the proposed permitting area the Anaktuvuk, Kanayut, Nanushuk and Itkillik Rivers, and May Creek are anadromous (See Figure 2.1).  Therefore, the coastal zone covers a two-mile-wide buffer along each of these streams.  These buffer zones are subject to ACMP review.  The permitting area lies within the North Slope Borough District, and would be subject to that district’s enforceable policies.  However, the North Slope Borough does not have an approved coastal zone management plan, so the coastal zone review will be subject to the statewide standards (Chapter 11 AAC 112).  Because these coal permits would require approval by only one government agency, the Department of Natural Resources, there will be a single agency ACMP review.  The DNR Division of Mining, Land and Water is coordinating the review.  The ACMP review will go to public notice concurrently with this preliminary best interest finding and the site specific plan.  








[image: ] (
Figure 2.1:  Alaska Coastal Zone Boundary
)


Historical and Archeological Sites 



Regulation 11 AAC 90.041 Cultural and Historical Information mandates that each application for a coal exploration or mining permit must describe cultural and historic resources listed or eligible for listing on the National Register of Historic Places, and known archeological features within the permit area and adjacent area.  The description must be based on all available information, including data from state and local archeological, historical, and cultural preservation agencies.  The description should include information provided by the North Slope Borough and local residents, documentation of oral history regarding historic and prehistoric uses of such sites, evidence of consultation with the Alaska Heritage Resources Survey and the National Register of Historic Places, and site surveys.  Under 11 AAC 90.041 the commissioner may also require the applicant to conduct field investigations or perform other appropriate analyses in order to evaluate cultural, historical and archaeological resources.  



The Alaska Heritage Resources Survey is an inventory of all reported historic and prehistoric sites within the state of Alaska. This inventory of cultural resources includes objects, structures, buildings, sites, districts, and travelways, with a general provision that they be over 50 years old.  For each individual site, the Office of History and Archaeology maintains a site record card containing such information as the site name, a description of the physical remains, data on the site's location, and list of bibliographic citations, as well as a variety of additional information relevant to management and research needs.



Through knowledge of possible cultural remains prior to construction, efforts can be made to avoid project delays and prevent unnecessary destruction of historical or archaeological sites. Listing on the AHRS does not, in and of itself, provide protection for sites.  Joan Dale, of the Alaska State Historical Preservation Office, has conducted a survey of known historical, archaeological and paleontological sites within the proposed lease area.  A summary of her findings follows:    



	No part of the proposed coal permitting area has been systematically surveyed for the presence of archaeological or historic remains.  Throughout the permitting area and adjacent land, the areas adjacent to rivers, lakes and trail systems are believed to have very high potential for historic and prehistoric sites.  This expectation is based on archaeological experience in determining where people have been active and lived in the past.  There are three paleontological sites within or adjacent to the permitting block requested by St George Ventures, Inc.  There is also a tent ring site along the Itkillik River within the block, and a second historic site immediately outside the block.  There are three paleontological sites within the Xplore LLC permitting block as well.  The Beischer and Associates block contains one paleontological site, and no historic or archaeological sites.    



Depending on the permitted activity, potential mitigation measures might include the following conditions:    

· Stipulate that The State Historical Preservation Office (SHPO) and the North Slope Borough (NSB) be consulted with regard to the need for protection of any existing historical or archaeological sites, and appropriate protective measures be put into place.  

· Stipulate that prior to ground disturbing activities the affected area must be evaluated for significant objects or historical or archaeological sites.  If new objects or sites are found work will be suspended until they can be evaluated, in consultation with the SHPO and the NSB, and appropriate protective measures can be put into place.  

· Stipulate that in the event that any object or site of historic or archaeological significance is found in the course of exploration or mining, the operator will immediately report the finding to the Director of Mining, Land and Water.  The Director, in consultation with the SHPO, would determine what actions must be taken to preserve the site if such actions are necessary.  





Access



As a matter of departmental procedure, the holder of a coal prospecting permit or lease may not restrict public access without permission from the DNR.  Such permission is usually only granted for active mining operations where public safety is a concern.  



Waterways

This permit area includes the Anaktuvuk, Kanayut, Nanushuk and Itlillik Rivers and  May Creek.   Therefore, AS 38.05.127 and 11 AAC 51.035 must be followed.  11 AAC  51.035 (a) requires a navigability determination and reservation of access easements under 11 AAC 51.045.  However, this determination may be postponed for an oil and gas or mineral leases.  



This action is for coal prospecting permits.  DNR determines that the navigability decision and associated access easement determinations may be postponed and will be made when and if exploration and/or development applications are submitted with a proposal by the prospective permittee showing activities within 100 feet upland from the ordinary high water mark.  See also AS 38.05.127(e).  It is noted that under the Alaska Constitution and AS 38.05.126 the people of the state have a constitutional right to free access to and use of the navigable or public water of the state.   This permit does not authorize any interference of this access.     



Roads and Trails 

The Hickel Highway, RST 450, traverses the proposed permitting area along the Anaktuvuk River in sections 16, 17, 20, and 21, T9S, R4E UM.  The Hickel Highway is a qualified RS 2477, and any coal activities will be subject to this right-of-way.  There are no omnibus roads in the permitting area.  Other trails or routes with an established history of use may exist in the area in addition to those listed.  



Section Line Easements

Pursuant to AS 19.10.010, 11 AAC 51.025 mandates that “before selling, leasing, or otherwise disposing of the surveyed or unsurveyed land estate, the department will reserve along each section line public easements in the following widths:  (1) if the section line forms a boundary of the parcel being disposed, 50 feet measured from the section line; (2) if the section line runs through the parcel being disposed, 50 feet measured on each side of the section line, for a total width of 100 feet.”  These section line easements must be reserved before the Department can permit a coal mining operation.  However, under 11 AAC 51.065 (a) (4) they can be vacated, modified, or relocated in order to accommodate mining operations.  





Survey Requirement



Under 11 AAC 82.640 a survey of lease boundaries may be required if it is determined that the survey is necessary to establish compliance with the lease, or to determine the extent of possible damage to adjacent lands from lease operations.  However, the lessee is not required to pay the costs of a survey in excess of that required to establish that its operations are in compliance with the terms of the lease.  





Compensation



	Coal prospecting permits do not yield any immediate compensation to the State, through either rental or bonus payments.  There is a work requirement to extend the lease after three years.  Under 11 AAC 85.110 (h) the permittee is required to submit copies of all data collected from the permit area either at the time of application for a lease or within 90 days of expiration of the prospecting permit.  All data are held confidential.  



	If a prospecting permittee demonstrates the existence of a workable coal deposit they are eligible to be issued a lease.  Leases are subject to annual rental payments and royalties.  The annual rental for all coal leases is $3 per acre, and is subject to adjustment by the commissioner not more frequently than every 10 years.  The rental is credited against the royalty payment each year.  The royalty is based on the adjusted gross value of coal from the leased area that is sold, disposed of, or consumed by the lessee.  The rate is five percent of the adjusted gross value for noncompetitive leases.  





Bonding  



	AS 27.21.160 and 11 AAC 90.201 mandate that, before any permit is issued for coal mining, the applicant must file a performance bond.  Any successive phases of development or mining must also be bonded under the statute.  The amount of the bond must reflect the probable difficulty of the reclamation considering the topography, geology, hydrology, revegetation potential, and similar factors relating to the area. The amount of the bond must be sufficient to assure the completion of the reclamation plan by the commissioner in the event of forfeiture and, for the entire permit area, may not be less than $10,000.  The bond is released in phases as recontouring, revegetation, and success of the revegetation are confirmed.  The final bond is held for a sufficient period of time to ensure that the reclamation has been successful.  Public notice and comment are required before any bond is released.  



	Regulation 11 AAC 90.167 (b) provides for the commissioner to require a performance bond for coal exploration activities.  Bonding is required for any activities that will cause substantial surface disturbance.  Substantial surface disturbance is determined by the commissioner based on information provided by the applicant.  Before conducting exploration, the applicant is required to submit a written notice of intent which includes:  



· the boundaries of the exploration area, 

· a description of the exploration activities, including any major pieces of equipment to be used, and 

· a description of how the environment will be protected from the adverse impacts of the proposed exploration activities.  



If the commissioner determines that the exploration will result in substantial surface disturbance, the applicant must post a bond in an amount determined by the commissioner.  The applicant must also comply with 11 AAC 90.165, which provides strict performance standards for environmental protection.  





Hazardous Materials and Potential Contaminants 



	A search was conducted of the Department of Environmental Conservation’s Contaminated Sites database and no contaminated sites were found within the proposed permitting area.  





Chapter 3:  Geology and Coal Potential



Chapter 3:  Geology and Coal Potential was written by Jim Clough, of the Division of Geological and Geophysical Surveys.  His evaluation of the coal potential of the proposed permitting area is reproduced here in its entirety.  



I have reviewed the coal resource potential for the three prospective 40,320 acre coal disposal lease areas on the North Slope, west of the Trans-Alaska Pipeline. The areas for these prospective coal disposal areas were provided to me in a topographic map by William Cole, DMLW (See Plate 1). They are Beischer & Associates (designated area A herein), St. George Ventures LLC (designated area B herein), Xplore LLC (designated area C herein).  



The Department of Natural Resources, Division of Geological & Geophysical Surveys (DGGS) has previously described the criteria for assessing the coal potential for commercial development of state land (Merritt memo dated March 31, 1982, see attachment A) as set forth in regulation 11A AAC 85.010. We use a coal-potential-rating system, which ranks four grades as High, Moderate, Low, and No potential, for commercial development of coal on state lands (see attachment B describing the coal rating system used by DGGS). This rating system is based on the published coal resources  classification system of the United States Geological Survey (Wood and others, 1983).



To assist in the interpretation of the prospective coal lease disposal areas, I have utilized portions of four published or soon to be published geologic maps. These are shown in Plate 2 and are (from west to east): Patton and Tailleur (1964), Geology of the Killik-Itkillik region, Alaska; Harris and others (in press), Geologic Map of the Kanayut River Area, Chandler Lake Quadrangle, Alaska; Mull and others, (in press) Geologic Map of the Cobblestone Creek – May Creek Area, East-Central Brooks Range Foothills, Alaska; and Harris and others (2002), Geologic map of the Dalton Highway (Atigun Gorge to Slope Mountain) area, southern Arctic Foothills, Alaska.



The three Prospective Coal Disposal Areas are shown on Plate 2 as A through C. Within areas A, B, and C there are exposures of five sedimentary rock units that could have some bearing on the potential for minable coal. They are all Cretaceous in age and are, from youngest to oldest, the Tuluvak Formation, Upper Unit of the Nanushuk Formation, Lower Unit of the Nanushuk Formation, Torok Formation, and the Fortress Mountain Formation. Brief descriptions of these sedimentary rocks are below.



Sedimentary Rock Units within the Prospective Coal Disposal Areas



Ktu- TULUVAK FORMATION – Upper Cretaceous (revised nomenclature; Turonian to Coniacian))- Dominantly marine, clean, well sorted, fine- to medium-grained sandstone and conglomerate interbedded with shale and siltstone.  No coal known from the prospective coal lease areas. Description is from Harris and others (in press).  



Knu- NANUSHUK FORMATION, UPPER UNIT – Lower Cretaceous (revised nomenclature; Albian to Cenomanian)— Pebbly sandstone and pebble conglomerate, light gray to red-brown, thin- to thick-bedded; forms resistant beds and rubble traces. Interbedded recessive rocks, which make up the greater thickness of the unit, consist of

dark gray silty shale, clay shale, black carbonaceous shale, siltstone, and local coal beds. Sandstone is typically medium to very coarse-grained and commonly includes floating pebble-sized clasts of quartz, quartzite, argillite, and chert. Unit is predominantly nonmarine and is interpreted to record deposition in a low-sinuosity braided fluvial system. Description from Harris and others (in press).



Knl- NANUSHUK FORMATION, LOWER UNIT – Lower Cretaceous (revised nomenclature; Albian)—— Predominantly greenish gray to medium gray sandstone, minor pebble conglomerate and interbedded with dark gray silty shale and siltstone; locally includes brown and red-brown sideritic siltstone and coal. Sandstone is typically very fine- to fine-grained lithic arenite. Shale is fissile, commonly silty, and typically poorly exposed. The lower Nanushuk Formation, is interpreted to have been deposited in a wave-modified deltaic setting with stacked coarsening-upward cycles, records repeated progradation of individual delta lobes. Upward intertonguing of marine and marginal-marine to nonmarine sediments marks transition to the upper Nanushuk. Of special note, two units that were mapped as “Tuktu Formation (Ktu) and Chandler Formation (Kc) by Patton and Tailleur, (1964) have been abandoned and are now considered as parts of the Nanushuk Formation by Mull and others (2003). Description is from Harris and others (in

press).  



Kt- TOROK FORMATION, UPPER PART – Lower Cretaceous (Albian-Aptian or Albian)— Predominantly dark gray to black shale and silty shale, with subordinate amounts of thin bedded medium gray and green gray siltstone and lithic sandstone (graywacke). Subdivided into upper and lower parts on Harris and others (in press) geologic map of the Kanayut River area and undivided on older maps (Patton and Tailleur, 1964). This was deposited in a predominantly marine environment with the shale, silty shale, siltstone, and minor sandstone recording hemipelagic deposition and

deposition from dilute turbidity currents in basin, slope, and outer shelf settings. Description is from Harris and others (in press).



Kfm- FORTRESS MOUNTAIN FORMATION, LOWER PART (Lower Cretaceuous, Aptian ?)— Poorly sorted polymict cobble-to boulder conglomerate and breccia probably deposited as debris flows, ~15 m thick, that contain clasts of chert, mafic igneous rocks, gabbro, granitic rocks, limestone, and quartzitic sandstone. Resistant conglomeratic beds apparently thin and fine upward into lithic sandstone, silty mudstone, and shale. Contains very minor coal outside of the prospective coal disposal areas. Description is from Mull and others (in press).  



Discussion



The Tuluvak Formation (Ktu) crops out in the western end of Prospective Coal Disposal Area B.  However, in these outcrops, the Tuluvak Formation is marine and most likely non coal-bearing (Rocky Reifenstuhl, DGGS, personal communication, April 2009). The Fortress Mountain Formation in the far eastern part of area C appears to be marine slope deposits and is likely not coal bearing.  



The bulk of the coal resources on the North Slope are within the Nanushuk Formation that contains in excess of 3 trillion short tons of hypothetical coal resources (Stricker, 1991). Generally, Nanushuk coal ranges in rank from lignite A to high volatile A bituminous coal with a mean of high- volatile C bituminous coal. There is no published coal quality data within the prospective coal disposal areas and there is a single outcrop of coal, in area A, and one outcrop of coal that is exposed just outside of areas A and C. Due to this lack of direct coal data, the following discussion of the Nanushuk Formation

depositional setting influences our interpretation of the coal potential within the three prospective coal lease areas.  



The coal-bearing rocks were deposited in coastal plains drained by fluvial and deltaic distributary channels that flowed into the ancestral Beaufort Sea. Peat was deposited mainly in back barrier mires as marine transgressions reworked the deltaic sediments (Flores and others, 2005). There were two west-to-east prograding deltaic settings, the fluvial-dominated systems of the Corwin delta in the west and the Umiat delta in the central part of northern Alaska (Ahlbrandt and others, 1979; Huffman and

others, 1985). The thicker and more laterally continuous coals occur within the Corwin delta system that is primarily within NPRA-Alaska where net coal thickness can exceed 350 feet. In the central North Slope, the lower Nanushuk Formation (Knl) is predominantly marine and coals are usually thin and discontinuous. The upper Nanushuk Formation (Knu) is predominantly nonmarine, however in general, coals tend to be thinner and laterally discontinuous, unlike the coals to the west. This may be

attributed to the distal nature of the delta system.  



1. On the east bank of the Kanayut River, within area B (at approximately 68° 38' 46.0674", -150° 54' 31.968") there is ~6 feet (1.8 m) of coal (with its base unexposed). About 33 feet (10 m) below this are two thinner coals, ~1.2 feet (0.36 m) and 1.3 feet (0.4 m) thick. A sandstone bed ~1230 feet (375 m) below the ~6 feet thick coal bed strikes 62° NE and dips 23° to the NW. A similar sense of strike and dip direction may be implied for the coal seams.  



2. On the east bank of the Nanushuk River, (at approximately 68° 38' 41.9994"; -150° 35' 24") there is ~3.3 feet (1 m) of coal overlain by ~1.6 feet (0.5 m) of coal. Further up section, there is another ~1.6 feet of coal. Strike and dip direction near the ~3.3 feet of coal is 104°, 15° S.  



Generally, the three prospective coal disposal areas are characterized by a series of east to west-trending anticlines and synclines composed of the two Nanushuk Formation units (Upper Unit–light green map unit Knu; and Lower Unit–darker green map unit Knl). The synclines tend to be broad structures and the anticlines are cuspate with steeper dips (up to 60 degrees) on their flanks (for example the Arc Mountain anticline). Of the two Nanushuk map units, the lower Knl map unit is characterized by dominantly marine (and hence, non-coalbearing) sandstone and minor conglomerate.

The upper Nanushuk (Knu) is dominantly nonmarine sandstone and pebble conglomerate interbedded with poorly exposed carbonaceous shale and coal. Of importance is that, where the lower Nanushuk (Knl) is exposed at the surface, there should be no coal-bearing nonmarine Nanushuk (Knu) beneath it.  



The coal rating system considers areas with a High Potential to have “resources of minable coal are very likely known based on drilling, detailed mapping, field observations, and/or outcrop measurements; tonnages of potentially minable coal resources can be estimated”. Areas that have a Moderate Potential for coal development “are reasonable distances from coal outcrops or drill holes so that significant reserves can be projected and inferred to be present at minable depths”. Areas with a Low Potential lack available evidence for the presence of significant economic coal at minable depths.



We have only one exposure of coal within Area A, with a net coal thickness of ~8.5 feet. These coals may be dipping ~23° to the northwest (no strike and dip is available on the actual coal seam) and occur within a narrow band of the Knu. At these dips, a surface minable coal is likely to be under sufficient overburden to be uneconomic and therefore unminable. A large portion of Area A is covered with Quaternary deposits and the near surface geology is unknown. Area C, has no exposures within its boundary, though coal occurrence 2 is just north of the far western end of Area C. Area B has outcrops of Knu at its eastern end, with no reported coal exposures, and no potentially coal-bearing rocks exposed at the surface to the west. Because we have no coal quality data for any possible minable coals in the three prospective areas, we do not know the rank of the coal, and therefore we cannot estimate what thickness of coal must be present to be considered economically minable. Additionally, depths to prospective coal seams is unknown as there is no drill hole data to confirm the presence of any significant coal subcrop.  



Based on the available geologic data, and the lack therein of significant coal resources being present I classify Prospective Coal Disposal Areas A, B, and C as having a Low Potential for conventional economic coal development.  
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Chapter 4:  Statutory and Regulatory Background


The Alaska Constitution provides that the state's policy is "to encourage . . . the development of its resources by making them available for maximum use consistent with the public interest" and that the "legislature shall provide for the utilization, development, and conservation of all natural resources belonging to the State, . . . for the maximum benefit of its people" (Alaska Constitution, art. VIII, §§ 1, 2). To comply with this provision, the legislature enacted Title 38 of the Alaska Statutes (AS 38) and directed ADNR to implement the statutes.  



Alaska Statute 38.05.035 governs the disposal of state owned subsurface interests and includes public notice requirements referred to in this document (AS 38.05.035(e)(6) and (AS 38.05.945). Under AS 38.05.035(e), ADNR may not dispose of state land, resources, property, or interests, unless the director first determines in a written finding (decision) that such action will serve the best interests of the state. This written finding is known as a best interest finding (or best interest finding and decision) and is a written analysis which describes for the public the facts and applicable law which are relevant to the disposal and gives a decision based on these factors.  The finding does not deal in speculation about unforeseeable events.  As 38.05.035 (e) (1) (A) requires that the finding, “shall establish the scope of the administrative review on which the director's determination is based, and the scope of the written finding supporting that determination; the scope of the administrative review and finding may address only reasonably foreseeable, significant effects of the uses proposed to be authorized by the disposal.”  AS 38.05.35 (h) states, in part, “In preparing a written finding under (e)(1) of this section, the director may not be required to speculate about possible future effects subject to future permitting that cannot reasonably be determined until the project or proposed use for which a written best interest finding is required is more specifically defined…”  



Two documents are issued by the Department of Natural Resources: a Preliminary Best Interest Finding (Preliminary Decision) and subsequently, a Final Best Interest Finding (Final finding and Decision).  The preliminary finding is generally issued at the time of public notice.  Comment is also solicited from other interested government agencies at this time.  The final finding is released after the public notice and comment period is over and all comments have been responded to and incorporated into the decision.  The final finding must discuss material issues that were raised during the public notice period.  



This section of the finding does not provide an exhaustive description of all laws and regulations that may be applicable to coal exploration and mining. However, it does provide an illustration of the broad powers of various government agencies to prohibit, regulate, and condition any activities related to coal development which may ultimately occur on prospecting permits or leases.  There is, of course, no “one size fits all” permitting process for coal exploration and mining.  Each project will require different permits and operational stipulations according to the size, nature, location and other particulars of that project.  Each agency has field monitors assigned to ensure that operations are conducted as approved.  However, the major burden of inspecting and regulating coal exploration and mining operations lies with the State Coal Inspection and Regulatory Program within the Department of Natural Resources, Division of Mining, Land and Water.  



Regulatory requirements for coal mines are different than for other types of mining. Spurred by major environmental impacts from coal mining in the 1960's and 1970's, the United Sates Congress passed the Surface Mining Control and Reclamation Act (SMCRA) in 1977.  The Department of the Interior’s Office of Surface Mining Reclamation and Enforcement (OSMRE) is responsible for ensuring that SMCRA’s goals are met.  



The federal Act allowed individual states to develop coal regulatory programs consistent with the federal legislation, and assume control (primacy) over the federal program.  Because of Alaska’s vast coal resources and unique conditions the State developed its own regulatory program, and enacted the Alaska Surface Coal Mining Control and Reclamation Act (ASCMCRA, or the Act) on May 2, 1983.  The purpose of the Act is to assure that coal mines are operated in a manner that protects citizens and the environment during mining, and to ensure that the land is restored to a stable condition for productive use following mining.  The law also works to mitigate the effects of past mining by aggressively pursuing reclamation of abandoned mine lands (AML Program).  



The essential elements of the Alaska Coal Regulatory Program are as follows:  



· All coal exploration and mining activities must be permitted under the Alaska Surface Coal Mining Control and Reclamation Act.  A variety of permits are required from other state and federal agencies as well.  

· The permitting system is to make expectations known to and binding on the operator.  

· The permitting process is public, with opportunities for public participation at various stages of exploration, development, production and bond release.  

· Baseline studies of the site are required before any mining activity occurs.  

· There are 65 separate performance standards for a variety of coal mining activities.  

· The program provides for reclamation performance bonds.  

· There are monthly inspections of each active mine site.  

· There are criminal and civil penalties for violations of the Act.  





Permitting 



	All coal mining and exploration must be permitted by the Alaska Department of Natural Resources.  Pursuant to 11 AAC 90.002 (a), “A person may not conduct exploration activities or surface coal mining and reclamation operations without a permit from the commissioner.”  Coal exploration activities are regulated under 11 AAC

90.161 - 11 AAC 90.167.  Under paragraph (c) of the above section, “A person who seeks to engage in surface coal mining and reclamation operations shall obtain a permit for those operations in accordance with 11 AAC 90.005 - 11 AAC 90.157.”  The reader is referred to http://dnr.alaska.gov/mlw/mining/coal/coalreg.pdf for the full text of the ASCMCRA regulations.  



	Underground coal mining safety is regulated by the federal Mine Safety and Health Administration (MSHA).  However, under AS 27.21.220 all surface effects of underground mining are subject to the Alaska Surface Coal Mining Control and Reclamation Act and the associated regulations. In addition to the regulatory requirements of surface operations, regulatory protection is extended to effects of underground mining from subsidence, and changes to the quality and quantity of surface and groundwater.  Code 11 AAC 90.321 states “Operations must be planned and conducted to prevent long-term adverse changes in the hydrologic balance in both the permit area and adjacent areas.”  Finally, under AS 27.21.998 Definitions, "surface coal mining operations" means, in part, an activity conducted on the surface of land in connection with a surface coal mine or, to the extent that the activity affects the surface of land, conducted in connection with an underground coal mine.  This definition clearly extends the protections of the ASCMCRA beyond the boundaries of any coal permit or lease to adjacent land.  



	AS 27.21.260 Areas Unsuitable for Surface Coal Mining mandates that persons or municipalities can petition the commissioner to designate areas as unsuitable for surface coal mining.  Under AS 27.21.260 (c) the commissioner, “shall designate an area as unsuitable for all or certain types of surface coal mining operations if the commissioner determines that reclamation in accordance with this chapter and regulations adopted under it is not technologically feasible in the area.”  This section further states, in part, that the commissioner may designate an area as unsuitable for all or certain coal mining operations if operations:  will be incompatible with existing state or local land use programs; could result in significant damage to important historic, cultural, scientific, and aesthetic values and natural systems; could result in a substantial loss or reduction of long-range productivity of water supply or food or fiber products; or will affect areas subject to frequent flooding and areas of unstable geology.  





Other State of Alaska Permitting 



	In addition to the Surface Coal Mining Permit, the Department of Natural Resources (DNR) and other state agencies issue a variety of permits.  Water uses and rights are permitted by the DNR, Division of Mining, Land and Water (DMLW).  Dam safety is also certified by the DMLW.  The State Historical Preservation Office (SHPO) provides consultation in the inventory and evaluation of historical or archaeological artifacts or sites, and advises other agencies and operators with regard to their preservation.  If the project lies within the coastal zone, a Coastal Zone Consistency Determination is made by the DNR Division of Coastal and Oceans Management.  Right of way and access permits are issued by the DNR, DMLW and Department of Transportation (DOT).  All fish habitat and fishway permits are issued by the Habitat Division of the Department of Fish and Game.  The Department of Environmental Conservation (DEC) is responsible for sewage treatment system and drinking water supply approvals, as well as solid waste disposal and air quality permits.  The DEC also approves Storm Water Pollution Prevention Plans (SWPPP).      





ADL 50666 Special Use Designation



	ADL 50666 is a special use designation covering the entire Umiat Meridian.  This special use designation requires that operators obtain a permit for geophysical, exploration, construction and off-road transportation activities.  The required permit is a land use permit issued by the Land Section of the DMLW for vehicle use associated with these activities (Frank Maxwell, Natural Resource Manager, Land Section, DMLW, personal communication, April 29, 2009).  





Public Involvement 



	The public is involved in the coal permitting process through both informal and formal channels.  Although statutory and regulatory provisions for public meetings are limited, it is the procedural policy of the DNR and its Coal Inspection and Regulatory program to reach out to the public early and often through communications with affected parties and public meetings.   In addition, the DNR Coal Inspection and Regulatory staff members are available to answer questions and hear concerns.  There are numerous opportunities for formal public comment.  



	The backbone of the formal public process for coal exploration and mining is regulated under 11 AAC 90.907, Public Participation.  It requires that all documents filed under the Act be available for public inspection and copying.  These documents include:  applications for various permits, notice of intent to conduct exploration, written comments and objections, request for bond release, and changes in any permits, applications or other documents.  11 AAC 90.907 also requires public notice, similar to AS 38.05.945, response to comments, and a written finding by the commissioner of Natural Resources.  Public notice is triggered by a variety of events, including:  exploration with significant disturbance, applications for mine permits, renewals, major revisions, and bond release.  Additionally, 11 AAC 90.113 states, “At the time an application for a permit, renewal of a permit, or major revision of a permit is determined to be complete, the commissioner will make the application available in accordance with 11 AAC 90.907(b) and provide notice as provided in 11 AAC 90.907(d)….”  



Paragraph (a) of 11 AAC 90.907 states that the section applies to all proceedings under the Alaska Surface Coal Mining Control and Reclamation Act, or the associated regulations.  In practice, virtually all coal exploration and mining activities go through the public process of notice, comments and responses, and written decisions.  Any activity involving surface disturbance beyond sampling or other minor surface disturbance triggers the public process.  In the event that any person is adversely affected by a decision of the commissioner, review hearings will be conducted in accordance with AS 44.62, the Administrative Procedures Act.  If the person is not satisfied with the results of the hearing they can appeal to the state courts.  According to 11 AAC 90.131 (f), “Any applicant or any person with an interest which is or may be adversely affected and who has participated in the administrative hearings as an objector may appeal to a court of competent jurisdiction under AS 44.62.560 if (1) the applicant or person is aggrieved by the decision of the commissioner in the administrative hearing; or (2) the commissioner fails to act within the time limits specified in the Act or this chapter.”  





Baseline Studies 



	Each application for a permit must include information on:  cultural and historical resources, geology and hydrology, surface and groundwater quality and quantity, meteorology and air quality, vegetation, fish and wildlife, soils, wetlands, and land uses.  The level of detail required depends on the type and extent of activity.  An exploration program that causes little disturbance would probably require no more than a compilation of existing information.  For a more disruptive exploration program, more information would be required, likely involving some level of field studies.  Applications for mining operations require a full evaluation of all the above fields of interest, including any necessary field and laboratory studies.  The regulatory requirements for these baseline studies are detailed.   The regulations for land use, 11 AAC90.061, are copied here as an example.  The reader is referred to the other baseline regulations at http://dnr.alaska.gov/mlw/mining/coal/coalreg.pdf, 11 AAC 90.041-065.  



11 AAC 90.061. Land Use Information. (a) An application must describe the condition, capability, and productivity of the land proposed to be affected by surface operations or facilities, including

(1) a map and supporting narrative of the uses of the land existing at the time of the filing

of the application; if the premining use of the land changed within five years before the anticipated date of beginning operations, the historic use of the land must also be described;

(2)an analysis of the land use description under this section in conjunction with other

information required under 11 AAC 90.041 - 11 AAC 90.065, including, but not limited to,

(A) soil and foundation characteristics, topography, vegetative cover and

hydrology; and

(B) the productivity before mining, expressed as average yield of food, fiber,

forage, fish and wildlife, or wood products from the land obtained under high levels of

management as determined by yield data or estimates for similar sites based on current data from appropriate federal or state agencies.

(b) The application must state whether the proposed permit area has been previously mined and, if so, the following information, if available:

(1) the type of mining method used;

(2) the coal seam or other mineral strata mined;

(3) the extent of coal or other minerals removed;

(4) the approximate dates of past mining; and

 (5) the uses of the land preceding mining.

(c) The application must contain a description of the existing land use classifications or zoning, if any, of the proposed permit area and adjacent area. (Eff. 5/2/83, Register 84)





Performance Standards



	The Alaska Administrative Code (regulations) mandates very detailed performance standards for 65 separate coal mining activities.  The performance standards are coded under 11 AAC 90.301-501, and can be viewed online at http://dnr.alaska.gov/mlw/mining/coal/coalreg.pdf.  A listing of the performance standards follows.  



11 AAC 90.

Section















92



301. Signs and markers

303. Capping, casing, and sealing of drilled holes

305. Temporary sealing of drilled holes

311. Removal of topsoil

313. Topsoil storage

315. Topsoil redistribution

317. Topsoil nutrients and soil amendments

321. Hydrologic balance

323. Water quality standards

325. Diversions and conveyance of flow

327. Stream channel diversion

329. Sediment control measures

331. Siltation structures

333. Discharge structures

335. Acid-forming and toxic-forming spoil

336. Impoundment design and construction

337. Impoundment Inspection

338. Permanent Impoundment criteria

339. Ground water protection

341. Underground mine entry and access discharges

343. Protection of ground water recharge capacity

345. Surface and ground water monitoring

347. Transfer of wells

349. Discharge of water into a mine

351. Postmining rehabilitation

353. Stream buffer zones

361. Coal recovery

371. Use of explosives

373. Preblasting survey

375. Public notice of blasting

377. Blasting signs, warnings, and access control

379. Control of adverse effects of blasting

381. Seismographic measurements

383. Records of blasting

391. Disposal of excess spoil or coal mine waste

393. Protection of underground mining

395. Coal mine waste, general requirements

397. Disposal area inspections

399. Hazardous coal processing waste, water control measures

401. Coal mine waste, refuse piles

403. Coal mine waste, fires

405. Burned waste removal

407. Coal mine waste, dams and embankments

409. Return to underground workings

411. Disposal of noncoal wastes

421. Air resources protection

423. Protection of fish and wildlife

431. Slides and other damage

433. Pipelines

435. Contemporaneous reclamation

441. Timing requirements for backfilling and grading

443. Backfilling and grading

445. Covering coal and toxic material

447. Backfilling and grading: auger mining

449. Stabilizing rills and gullies

451. Revegetation

453. Revegetation: timing

455. Revegetation: mulching

457. Standards for revegetation success

461. Subsidence control

463. Subsidence control public notice

471. Cessation of operations

481. Postmining land use

491. Construction and maintenance of roads, transportation and support facilities, and

utility installations

501. Alluvial valley floor requirements

The performance standard for water quality, section 11 AAC 90.323, is copied below as an example.  



11 AAC 90.323. WATER QUALITY STANDARDS. (a) Any discharge of water from an underground working to surface water and all surface drainage from the disturbed area, including any disturbed area that has been graded, seeded, or planted, must pass through one or more siltation structures before leaving the permit area, unless the commissioner finds that conditions such as permafrost or ice-covered ponds will allow the drainage to meet applicable state and federal water quality laws and regulations without treatment.

(b) The operator shall maintain any siltation structure that treats surface drainage from the disturbed area or discharges from underground workings until the untreated drainage from the disturbed area meets, and is expected to permanently meet, the applicable state and federal water quality laws and regulations for the receiving stream, and removal is approved by the commissioner under 11 AAC 90.331(e).

(c) The operator shall meet all applicable federal and state water quality laws and regulations for the mixed drainage from the permit area when there is mixing of drainage from disturbed and undisturbed areas.





Operation and Reclamation Plans 



	Before any coal exploration or mining project can be permitted, the following operational and reclamation plans must be submitted (if applicable) and approved by the Coal Inspection and Regulatory program of the DNR.    



· Operations Plan 

· Blasting Plan 

· Air pollution control 

· Fish and Wildlife protection plan 

· Reclamation plan 

· Post mining land use 

· Protection of the hydrologic balance 

· Protection of public parks and historic places 

· Relocation or use of public roads 

· Transportation facilities



The preparation of these various plans ensures that the applicant has designed an operation that will comply with the performance standards of the ASCMCRA and 11 AAC 90.301-501.  





Bonding 



	AS 27.21.160 and 11 AAC 90.201 mandate that before any coal mining permit is issued the applicant must file a performance bond with the commissioner to cover the full cost of reclamation.  AS 27.21.160 further provides that, “The bond must cover the area of land within the permit area on which the applicant will initiate and conduct surface coal mining and reclamation operations within the initial term of the permit. As succeeding increments of surface coal mining and reclamation operations are initiated and conducted within the permit area, the permittee shall provide an additional bond or bonds to cover those increments in accordance with this section. The amount of the bond required for an area within the permit area shall be determined by the commissioner and shall reflect the probable difficulty of the reclamation considering the topography, geology, hydrology, revegetation potential, and similar factors relating to the area. The amount of the bond must be sufficient to assure the completion of the reclamation plan by the commissioner in the event of forfeiture and, for the entire permit area, may not be less than $10,000.”  





Inspections 



	Under AS 27.21.230 (c) all coal mining operations must be inspected at least once per month.  The inspections are to be conducted on an irregular basis, without prior notice to the permittee.  At least one inspection per quarter must be a complete inspection.  For a complete inspection the inspection must review the operator’s compliance with all permit conditions and requirements over the entire area affected by the mining operation.  The other monthly inspections may be partial, reviewing only some of the permit requirements.  A citizen can request an inspection by providing the commissioner with written evidence that a violation exists.  If the Department does conduct an inspection as a result of a citizen request, the citizen will be allowed to accompany the inspector.  



Any violations must be reported in writing to both the commissioner and the operator immediately.  If a violation of the Alaska Surface Coal Mining Control and Reclamation Act, or of any condition of a mining permit or exploration approval is found, a notice of violation will be issued by the commissioner.  If violations are not corrected within a given period, they can ultimately lead to the suspension or revocation of the operator’s permit to mine.  Civil and criminal penalties may also be brought against the operator if serious violations are not ultimately corrected.  





Coal to Liquids Facilities



	An operator may decide to build a coal to liquids project within the proposed permitting area.  This would require some type of coal gasification facility and a gas to liquids plant.  The coal gasification might be done in a surface plant or underground.  Underground coal gasification (UCG) would require drilling injection wells to inject air or oxygen and water into the coal seam, and production wells to extract the synthesis gas produced (See Chapter 7: Reasonably Foreseeable Effects of Coal Exploration and Mining and Potential Mitigation Measures, Coal Gasification and Coal to Liquids Projects).  In addition to regulation by the EPA and DEC, damage to water supplies is regulated under the ASCMCRA.  Performance standard 11 AAC 90.321. Hydrologic Balance states, “(a) Operations must be planned and conducted to prevent long-term adverse changes in the hydrologic balance in both the permit area and adjacent areas.

(b) Changes in water quality and quantity, in the depth and flow patterns of ground water, and in the location of surface and subsurface water drainage channels must be minimized so that the approved postmining land use of the permit area is not adversely affected.

(c) The operator shall comply with all applicable federal and state water quality statutes and regulations.  (d) operations must be conducted to prevent or minimize water pollution. The commissioner will, in his or her discretion, require operation of necessary water treatment facilities for as long as treatment is required under this chapter.”  





Federal Regulation and Permitting



	Within the federal government, the Department of the Interior’s Office of Surface Mining Reclamation and Enforcement is responsible for regulating coal mining and reclamation.  However, with passage of the Alaska Surface Coal Mining Control and Reclamation Act (ASCMCRA) the Office of Surface Mining has transferred that authority to the State of Alaska.  The ASCMCRA is administered by the Coal Inspection and Regulatory Program within the Mining Section of the Division of Mining, Land and Water in the Alaska Department of Natural Resources.  As was mentioned above, the Mine Health and Safety Administration regulates worker health and safety at surface and underground coal mining operations.  



	Since coal mines use and produce water they are subject to Section 402 of the Clean Water Act, and must obtain a National Pollution Discharge Elimination System (NPDES) permit from the Environmental Protection Agency (EPA).  The NPDES permit is required before discharging any pollutants into waters of the United States, including wetlands.  The permitting system is designed to ensure that discharges do not violate state and federal water quality standards by identifying control technologies, setting effluent limitations, and gathering information through reporting and inspections.  NEPDES permitting responsibilities will be transferred to the Alaska Department of Environmental Conservation within the next two to three years.  



	In the event that a coal to liquids project were to be built in the proposed permitting area, the NEPDES permitting and regulatory requirements would apply to any discharge from surface plants for coal gasification or Fischer-Tropsch plants for gas to liquids conversion (See Chapter 7:  Reasonably Foreseeable Effects of Coal Exploration and Mining and Potential Mitigation Measures).  



If a coal to liquids project involved underground coal gasification the injection wells would be regulated by the EPA as Class V injection wells.  EPA authority for these wells is mandated under the 1974 Safe Drinking Water Act Underground Injection Control (UIC) program.  In general, Class V wells inject non-hazardous fluids into or above USDWs (drinking water aquifers) and are typically shallow, on-site disposal systems.  UCG wells would commonly be classed as Class V, In Situ Fossil Fuel Recovery Wells.  These are wells that inject generally non-toxic materials (air, oxygen, steam or ignition agents) in order to initiate combustion, then maintain and control the combustion.  The EPA defines “drinking water” as water containing less than 10,000 ppm total dissolved solids (TDS).  If coal gasification were conducted at depths where TDS were above 10,000 ppm the wells would be classified as Class II injectors.  Class II wells are injector wells in saline formations, generally for enhanced oil recovery.  



Under 40CFR 144.12 (a), owners or operators of Class V wells are prohibited from engaging in any injection activity that allows the movement of fluids containing any contaminant into United States drinking water sources, “if the presence of that contaminant may cause a violation of any primary drinking water regulation…or may otherwise adversely affect the health of persons.”  Although Class V well injectants are non-toxic, they can react with fluids and rocks in the reservoir to form harmful compounds, such as benzene and phenols.  These compounds have the potential to contaminate nearby drinking water aquifers.  According the EPA website at http://www.epa.gov/safewater/uic/class5/pdf/study_uic-class5_classvstudy_fs_insitu_wells.pdf most, if not all in situ fossil fuel recovery sites initiated in the past 20 years appear to have caused some degree of groundwater contamination.  



	Carbon sequestration could be a part of a coal to liquids project within the proposed coal permitting area.  The EPA would also have regulatory authority over CO2 injection wells.  The EPA is currently promulgating regulations for CO2 sequestration wells.  EPA’s proposed rule will establish a new class of injection well, Class VI, and technical criteria for geologic site characterization, area of review and corrective action, well construction and operation, mechanical integrity testing and monitoring, well plugging, post-injection site care, and site closure for the purposes of protecting underground sources of drinking water.  



	A coal mine or exploration program may also need a Section 404 permit from the United Sates Army Corps of Engineers (USACE).  The USACE program is authorized by Section 10 of the Rivers and Harbors Act of 1899, Section 404 of the Clean Water Act, and Section 103 of the Marine Protection, Research and Sanctuaries Act. The permit program authorizes activities in, on, or affecting, navigable waters as well as the discharge of dredge or fill material into waters of the United States. For purposes of administration, “waters of the United States” includes wetlands.  Most permafrost areas are classified as wetlands by the USACE, so much of the North Slope and foothills of the Brooks Range would require a Section 404 permit in order for a coal mine to operate.  



	In the event that endangered species are found within an area of potential coal exploration or mining, the U. S. Minerals Management Service, National Marine Fisheries Service, and the U. S. Department of Fish and Wildlife are responsible for ensuring their protection.  NOAA’s National Marine Fisheries Service (NMFS) and the U.S. Fish and Wildlife Service (USFWS) share responsibility for implementing the Endangered Species Act of 1973.  Generally, USFW manages land and freshwater species, while NMFS manages marine and anadromous species.  Furthermore, under Section 7 (a) of the Endangered Species Act the U.S. Minerals Management Service must consult on any action that may affect a listed species or designated critical habitat whether the effects are beneficial, adverse, direct, or indirect.  



In addition to the above federal involvement with coal mining activities in Alaska, it is the procedural policy of the Coal Regulatory group within the DMLW to notify landowners adjacent to any coal activity and address any concerns they may have.  For the North Slope this notification would include the Bureau of Land Management, possibly the National Park Service, the North Slope Borough, local communities, and native corporations.  





Chapter 5:  Habitat, Fish and Wildlife



A substantial amount of material in this Habitat, Fish and Wildlife chapter has been excerpted from the Alaska Department of Natural Resources Oil and Gas Lease Sale, North Slope Foothills Areawide 2001, Final Finding of the Director.  Much of the excerpted material consists of references cited in the Oil and Gas Finding and referenced in this preliminary finding.    





Habitats



The proposed permit area occupies an east-west strip of land along the foothills of the Brooks Range, from about five miles west of Toolik Lake on the Dalton Highway, to just west of the Anaktuvuk River at Banded Mountain.  The area comprises rolling uplands of moist tundra with rock outcrops on ridges, mesas, and bluffs.  



Precipitation is low in the foothills, with about six inches of precipitation per year. This includes snow, which has an average conversion rate of ten to one. Winds are generally lighter than at the coast, but can be stronger through the mountain passes. Cold winter temperatures combined with strong winds produce a chill factor that requires extreme caution in outdoor activities. February is the coldest month, except at Anaktuvuk Pass where January is recorded as the coldest. Average winter temperature is -35° F in the foothills. In July, the average temperature ranges from low to mid-60s F (Arctic Environmental Information and Data Center  (AEIDC), 1975:11-15, 114).  



The distribution of vegetation in the northern foothills is affected by soil conditions, elevation, and drainage. Moist tundra is the dominant plant community of the foothills region.  Cottongrass tussocks six to ten inches high, separated by narrow channels, cover large areas of rolling terrain. Other plants growing with the cottongrass include small shrubs such as dwarf birch, willows, Labrador tea, cloudberry, and a few herbs like bistort and cloudberry (AEIDC, 1975:121).   



The high brush plant community occurs along the floodplains of many large rivers of the Arctic Region, particularly in the mountains and foothills. Soils are usually well-drained gravel, sand, or silt, and the active layer is deeper than in the remainder of the Arctic. Spring floodwaters and floating ice may destroy some vegetation, so the community is constantly changing. Newly exposed gravel bars are invaded by a pioneer flora with such species as horsetail, alpine bluegrass, and dwarf fireweed. The high brush community, found in areas that have not been disturbed for several decades, includes willows, a few herbs, many mosses and lichens, and possibly alder and a few well-developed stands of cottonwood near springs in the eastern foothills of the Brooks Range (AEIDC, 1975:122).  



Alpine tundra communities occur in mountainous areas and along well-drained, rocky ridges. The coarse soil is rocky and dry. A fell-field[footnoteRef:1] community of low, mat-forming heather vegetation is characteristic of much of the area. Exposed outcrops and talus slopes sustain sparse islands of cushion plants and lichens among the rocks. The low growth form protects the vegetation from abrasion by blowing snow and sand in the exposed, windswept habitat. Important plants in the fell-field include mountain avens, willows, and heather.  Lichens, especially reindeer moss and other mosses, are common. Grasses, sedges, and a few herbs are also evident. Cushion plants such as moss campion and saxifrages, as well as many lichens, occur in the dry talus communities (AEIDC, 1975:118).   [1:  Fell field:  An area, within the tundra belt, of frost-shattered stony debris with interstitial fine particles, that supports various plant species in a mixed community. The vegetation is sparse, however, and typically occupies less than half the ground. Frequently fell fields display patterned-ground phenomena, resulting from freeze-thaw activity in the soil.  ] 






Fish



The permitting area contains habitat important to populations of anadromous and resident freshwater fish (Table 4.1).  Numerous oligotrophic (lacking in plant nutrients and containing a large amount of dissolved oxygen) lakes varying in size from a few to thousands of acres are located in the Brooks Range foothills.  Within the proposed permitting area there are relatively few lakes, most of which are in the eastern portion of the area near the Itkillik River.  These waters provide unique habitat needed by lake trout and lake resident Arctic char, species having very narrow environmental tolerances. The lakes also support significant populations of Arctic grayling, burbot, and whitefish. Rivers and streams within the permitting area support anadromous and resident fish populations. The streams provide necessary spawning, rearing, and overwintering habitat along with migratory pathways to seasonally critical areas (Alaska Department of Fish and Game (ADF&G), 2000a).  



A lack of overwintering habitat is the primary factor limiting arctic fish populations. Most arctic lakes and rivers are shallow and freeze solid each winter. As a result, overwintering habitat is limited to deeper pools and lakes (Baker 1987:1-8). These are localized areas of adequate groundwater spring flow that do not freeze to the bottom, providing the conditions to allow eggs to incubate and hatch, and the other ages of fish to overwinter. These spring areas are unique and essential to the survival of Dolly Varden. The entire population, including all age classes from eggs to adults, are in these spring areas during the winter.  (Winters, 2000).  



Several localities within or near the proposed permitting area have overwintering or spawning habitat (See Figure 5.1, Dolly Varden Spawning/Overwintering Habitat). The largest general area identified by ADF&G as containing overwintering and spawning habitat is about 10 miles long in the Anaktuvuk River drainage.  This section of the river begins approximately 10 miles north (downstream) of the permitting area in T6-7S, R4E, UM.  The other overwintering and spawning areas are less than 5 miles in length.  One smaller overwintering area, 2-3 miles in length, lies about 4 miles downstream from the permitting area along the Kanayut River in T8S, R5E, UM.   There are two overwintering areas on the Nanushuk River, one about 8-10 miles north of the permitting area in T7S, R7E, UM, and the other within the southern part of the permitting area, just north of the confluence with Cobblestone Creek in T9S, R7E, UM.  A final overwintering area 2-3 miles long is located within the permitting area on May Creek in T8-9S, R7E, UM.  (Winters, ADF&G, 2000:3).  



Within the proposed permitting area the Anaktuvuk, Kanayut, Nanushuk and Itkillik Rivers, and May Creek are anadromous.  (See Figure 5.2, Anadromous Streams)  Anadromous fish spawn and overwinter in rivers or lakes.  Dolly Varden, and broad and humpback whitefish remain in freshwater for several months or years, depending on the species, before migrating to coastal waters. After the initial migration these anadromous species summer in coastal waters, returning to inland waters to spawn and overwinter.  Dolly Varden are dependent on spring-fed habitats for their spawning grounds, rearing areas for fry and juveniles, and overwintering areas. Their eggs are spawned in the fall and do not hatch until early spring. The young leave the spawning grounds at about age two to four (ADF&G 1986b, Vol. II:159).    



Broad whitefish migrate out of the larger rivers, such as the Sagavanirktok, during spring breakup in early June. After spending their summer feeding in shallow bays and lagoons along the coast, they re-enter the rivers in late July and August and swim to their spawning areas in the foothill streams. After spawning, they move back downstream during freeze-up to overwinter under the ice in deep freshwater pools (ADF&G 1986b, Vol. II:217).    



Pink and chum salmon are at their most northern range in these waters. A lack of suitable spawning areas not subject to freeze-up keeps the populations low. Spawning takes place in mid-August in the Colville River and its upper reaches, including the Itkillik River (Ott, 1992, and ADF&G 1986b:217).    



Non-anadromous fish inhabit freshwater year-round, although one species, the arctic grayling, moves into river deltas and on occasion, into nearshore coastal waters after spring break-up.  Grayling spawn in May and June in the foothill streams of the Brooks Range. Adults leave these smaller feeder streams shortly thereafter to spend their summer in the main streams and rivers. Juveniles remain in the foothill streams throughout the summer and leave for deeper water before freeze-up in September. (ADF&G 1986b, Vol. II:173).    
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Figure 5.1:  Dolly Varden Spawning/Overwintering Habitat
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Figure 5.2:  Anadromous Streams
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TABLE 5.1: Major Waterways and Typical Fish Species Within the Permitting Area



		Waterway

		Anadromous Species

		Resident Species



		Anaktuvuk River

		Dolly Varden, broad whitefish

		Lake trout, arctic grayling, round whitefish, burbot, longnose sucker, slimy sculpin, ninespine stickleback 



		Cobblestone Creek

		Dolly Varden

		Arctic grayling



		Itkillik River

		Arctic char, Dolly Varden, salmon, humpback whitefish, broad whitefish, least cisco, arctic cisco

		Arctic grayling, burbot, longnose sucker, slimy sculpin, ninespine stickleback 



		Kanayut River

		Dolly Varden

		Arctic grayling, round whitefish, slimy sculpin



		May Creek

		Dolly Varden

		Arctic grayling, slimy sculpin



		Nanushuk River

		Dolly Varden

		Arctic grayling, round whitefish, slimy sculpin 



		Various Lakes

		

		Lake trout, grayling, round whitefish, arctic char, slimy sculpin, burbot











Birds



Many species of small birds use the thick, vegetated riverine areas for nesting sites and for cover from predators. These species include the savannah, fox, tree, and white-crowned sparrow; the gray-cheeked thrush; the arctic warbler; the redpoll; and the robin. Rock and willow ptarmigan may also be found along the high brush areas. Northern shrike and short-eared owls are also present in the permitting area. Birds observed in the Brooks Range foothills are listed in Table 4.2. Goose habitat is depicted in Figure 5.3 and duck habitat is shown in Figure 5.4.   Geese concentrate along the Anaktuvuk River through the permitting area during the spring.  Ducks are also found along the Anaktuvuk River, but are not know to nest there.  (ADNR, North Slope Foothills Areawide Sale 2001, FFD)

















Table 5.2 Birds Observed in the Vicinity of the Permitting Area



		Common Name 

		Scientific Name



		Red- throated Loon 

		Gavia stellata



		Pacific Loon 

		Gavia pacifica



		Yellow-billed Loon 

		Gavia adamssi



		Tundra Swan 

		Cygnus columibianus



		Greater White-fronted Goose 

		Anser albifrons



		Snow Goose 

		Chen caerulescens



		Brant 

		Branta bernicla



		Canada Goose 

		Branta canadensis



		Mallard 

		Anas platyrhynchos



		Northern Pintail 

		Anas acuta



		Green-winged Teal 

		Anas crecca



		American Wigeon 

		Anas americana



		Greater Scaup 

		Aythya marila



		Harlequin Duck 

		Histrionicus histrionicus



		Long-tailed Duck 

		Clangula hyemalis



		White-winged Scoter 

		Melanitta fusca



		Surf Scoter 

		Melanitta perspicillata



		Red-breasted Merganser 

		Mergus serrator



		Northern Harrier 

		Circus cyaneus



		Rough-legged Hawk 

		Buteo lagopus



		Golden Eagle 

		Aquila chrysaetos



		American Kestrel

		Falco sparverius



		Merlin 

		Falco columibarius



		Peregrine Falcon 

		Falco peregrinus



		Gyrfalcon 

		Falco rusticolus



		Willow Ptarmigan 

		Lagopus lagopus



		Sandhill Crane 

		Grus canadensis



		Rock Ptarmigan 

		Lagopus mutus



		Black-bellied Plover 

		Pluvialis squatarola



		Lesser golden Plover 

		Pluvialis dominica



		Sernipalmated Plover 

		Charadrius semipalmatus



		Lesser Yellowlegs 

		Tringa flavips



		Wandering Tattler 

		Heteroscelus incanus



		Spotted Sandpiper 

		Actitis macularia



		Upland Sandpiper 

		Bartramia longicauda



		Whimbrel 

		Numenius phaeopus



		Bar-tailed Godwit 

		Limosa lapponica



		Ruddy Turnstone 

		Arenaria interpres



		Sanderling 

		Calidris alba



		Semipalmated Sandpiper 

		Calidris pusilla



		Least Sandpiper 

		Calidris minutilla



		White-rumped Sandpiper 

		Calidris fuscicollis



		Baird's Sandpiper 

		Calidris bairdii



		Pectoral Sandpiper 

		Calidris melanotos



		Dunlin 

		Calidris alpina



		Stilt Sandpiper 

		Calidris himantopus



		Buff-breasted Sandpiper 

		Tryngites subruficollis



		Long-billed Dowitcher 

		Limnodromus scolopaceus



		Common Snipe 

		Gallinago gallinago



		Red-necked Phalarope 

		Phalaropus lobatus



		Red Phalarope 

		Phalaropus fulicaria



		Pomarine Jaeger 

		Stercorarius pomarinus



		Parasitic Jaeger 

		Stercorarius parasiticus



		Long-tailed Jaeger 

		Stercorarius longicaudus



		Mew Gull 

		Larus canus



		Herring Gull 

		Larus argentatus



		Glaucous Gull 

		Larus hyperboreus



		Sabine's Gull 

		Xenia sabini



		Arctic Tern 

		Sterna paradisaea



		Snowy Owl 

		Nyctea scandiaca



		Short-eared Owl 

		Asio flammeus



		Say's Phoebe 

		Sayornis saya



		Honed Lark 

		Eremophila alpestris



		Cliff Swallow 

		Hirundo pyrrhonota



		Common Raven 

		Corvus corax



		American Dipper 

		Cinclus mexicanus



		Arctic Warbler 

		Phylloscopus borealis



		Bluethroat 

		Luscinia svecica



		Northern Wheatear 

		Oenanthe oenanthe



		Gray-cheeked Thrush 

		Catharus minimus



		American Robin 

		Turdus migratorius



		Yellow Wagtail 

		Motacilla flava



		American Pipit 

		Anthus rubescens



		Northern Shrike 

		Lanius excubitor



		Yellow Warbler 

		Dendroica petechia



		American Tree Sparrow 

		Spizella arborea



		Savannah Sparrow 

		Passerculus sandwichensis



		Fox Sparrow 

		Passerella iliaca



		White-crowned Sparrow 

		Zonotrichia leucophrys



		Dark-eyed Junco 

		Junco hyemalis



		Lapland Longspur 

		Calcarius lapponicus



		Smith's Longspur 

		Calcarius spictus



		Snow Bunting 

		Plectrophenax nivalis



		Rosy Finch 

		Leucosticte arctoa



		Redpoll 

		Carduelis sp.









 (
Figure 5.3:  Geese and Dall Sheep Habitat
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Figure 5.4:  Duck and Brown Bear Habitat
)




Within the foothills, ponds and sloughs associated with river floodplains provide nesting and brood-rearing areas for waterfowl, including tundra swans, northern pintail, green-winged teal, greater scaup, long-tailed duck, harlequin duck, and red-breasted merganser. River gravel bars provide nesting habitat for mew gulls and arctic terns.  Riverbanks and pond edges provide foraging and nesting habitat for shorebirds such as the lesser golden plover, spotted sandpiper, ruddy turnstone, Baird’s sandpiper, and buff-breasted sandpiper (Sousa 1992).  The moist tundra areas found mainly between the rivers in the permitting area are home to snow buntings, snowy owls, ravens, and northern harriers (AEIDC; 1975).  



Tundra Swans begin nesting during the last week of May and the first two weeks of June. Nests are large (approximately 1 m high and up to 2 m in diameter) and widely scattered. The nests are generally located on sedge tundra. After hatching in late June or early July, broods are reared in the nesting territory (Smith et. al. 1993:12). Adults molt from mid-July through August, and fall migration occurs from late September to early October. Tundra swans winter along the east and west coasts of North America, from the Aleutian Islands to California and from Maryland to North Carolina (Johnson and Herter, 1989:17).  



A number of birds are closely associated with the high brush community. Many are small and inhabit thick vegetation which provides cover and nesting sites. These include the fox, white-crowned, savannah, and tree sparrows; gray-cheeked thrushes and robins; redpolls; yellow wagtails; and Arctic warblers. Several predator species are found in the high brush, especially the northern shrike and the short-eared owl. The willow ptarmigan is also found here (AEIDC, 1975:126). The alpine tundra and dry areas are used extensively by a wide variety of birds. Shorebirds are represented by the whimbrel, bar-tailed godwit, golden plover, black-bellied plover, ruddy turnstone, and the sernipalmated and Baird sandpiper. Some, such as the golden plover, nest nowhere else in the Arctic (AEIDC, 1975:136).  





Terrestrial Mammals 



Caribou

	Three major caribou herds use the proposed coal permitting area.  These are the Central Arctic Herd (CAH), the Teshekpuk Caribou Herd (TCH), and the Western Arctic Herd (WAH) (Carroll, 2009).  In recent years the CAH and TCH have been increasing in size, while the WAH has suffered a substantial decline since 2003.  



	Caribou populations, migration routes, wintering areas, etc. vary over time, and are difficult to predict.  Patterns of habitat use and migration tend to be very diffuse.  Caribou generally summer on the arctic coastal plain, outside the proposed coal permitting area.  However, at times the CAH may move into the foothills of the Brooks Range during the summer months (Lenart, 2009).  In the fall they migrate south, and usually winter in the Brooks Range or along its flanks.  The fall migration takes place between September and mid-November.  They migrate back north each spring to forage and calve through the summer along the Beaufort Coast and coastal plain.  Over the North Slope as a whole, movement between the summer and winter ranges is predominately north-south along river corridors and through mountain passes of the Brooks Range.  Migrating herds tend to move along or near major river drainages, although they may take other routes, including straight over mountains.  Movement within the summer range is generally east-west along the coast, and dependent in part on the intensity of insect harassment.  (See Figures 5.5, 5.6, and 5.7)



	Mating generally occurs during the fall migration.  Caribou gestation is about 7 ½ months, and a single calf is born in late May or June (twins are very rare).  Calving generally occurs within thirty miles of the coast, well north of the proposed coal permitting area.  The Alaska Department of Fish and Game (ADF&G) has identified no caribou calving areas within the permitting area (Winters, 2000a).  



Caribou must keep moving to find adequate food. This distributes feeding pressure and tends to prevent overgrazing. Caribou are great wanderers and very efficient at moving across both boggy and rugged terrain. They commonly travel vast distances to reach suitable foraging sites on widely separated seasonal ranges. Feeding opportunities are limited in windswept insect relief areas, so caribou move inland to better foraging areas whenever insect harassment temporarily subsides, and return to the coast when harassment increases. In summer, caribou eat a wide variety of plants, favoring the leaves of willows, grasses, and herbaceous and flowering plants. During winter, they use windswept upland areas, or areas of lighter snow cover where they can dig through the snow to feed on lichens, "reindeer moss," and dried sedges (ADF&G,

1994).    



Central Arctic Herd	

The CAH has grown dramatically over the past 30 years.  In 1978 the herd numbered only 6,000 animals.  By 1997 the herd had grown to some 19,700, and in 2000 there were some 27,000 caribou in the herd (PNA, 2000).  According to the ADF&G’s 2007 photo count, the CAH now numbers 65,000 animals (Carroll, 2009).  



The range of the CAH extends from the Brooks Range to the Beaufort Sea, and from the Colville River in the west to the Canning River on the east.  The principal fall-spring migration route for the CAH is along the Sagavanirktok and Kuparuk Rivers, and the majority of the herd winters either in the area north of Galbraith Lake (near the Dalton Highway, south of Toolik Lake), or on the south side of the Brooks Range on the Chandalar Shelf (Pedersen, 2009).  However, a substantial portion of the herd may migrate through the eastern portion of the proposed permitting area.  The major migration route for this area is through the Itkillik River drainage (Lenart, 2009).   Caribou migrating along these drainages may winter on the north flanks of the Brooks Range, or more commonly will winter on the southern slopes of the Range.  In some years as many as a third of the 65,000 animal herd may use the area between the Anaktuvuk River and the Dalton 




[image: ] (
Figure 5.5:  Western Arctic Herd Fall Movements.  
Data courtesy of Jim Dau, Alaska Dept. of Fish and Game.
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Figure 5.6:  Fall Migration Routes of the Teshekpuk Caribou 
Herd
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Figure 5.7:  Spring Migration Routes of the Teshekpuk Caribou 
Herd
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Highway, either for migration or as a winter range (Carroll, 2009).  Most use of the proposed permitting area by CAH caribou occurs along the Itkillik River and east.  A few animals do move farther west, but they do not generally use Anaktuvuk River and Pass.  Most use by the CAH is during the spring, winter and fall.  They do not normally winter in the area (Lenart, 2009).  



Western Arctic Herd

The ADF&G 2003 photo count recorded some 490,000 caribou in the WAH.  However, in 2005-06 the herd experienced a very hard winter, with thawing and subsequent ice formation making foraging difficult.  Some 30% of the collared animals were lost that winter.  The 2007 ADF&G photo count found only 377,000 animals in the WAH (Dau, 2009).  



Large numbers of caribou from the WAH do not often move east of the Anaktuvuk River. There have been exceptions to this in some years, though.  Also, at least some of this herd does migrate along the Anaktuvuk and through Anaktuvuk Pass in most years. During peak population periods, even a small portion of this herd can amount to considerable numbers of animals. In some years, tens of thousands of WAH caribou have moved up and down the Anaktuvuk River. Since the mid 1980s, most WAH caribou have wintered in the Nulato Hills or on the Seward Peninsula far southwest of the central Brooks Range. However, in many years at least some caribou from this herd have wintered in the mountains and foothills between Howard and Anaktuvuk Passes.  (Dau, 2009)  



Teshekpuk Caribou Herd

	According to the 2007 photo count, the TCH has around 64,000 caribou (Carroll, 2009).  As recently as 2000 the TCH only numbered some 28,000 animals (ADNR, North Slope Foothills Areawide Sale 2001, FFD).  



During the 1990’s the TCH wintered on the Arctic Coastal Plain.  Nutritional modeling indicated that caribou should not survive wintering on the Coastal Plain.  But the TCH managed to survive and gestate calves on that winter range.  Most animals that did not survive apparently died of starvation.  Some of the advantages to wintering on the Coastal Plain are low predation and less stress from migration.  A possible tradeoff between nutrition and predation may favor wintering on the Arctic Coastal Plain in some years.  Beginning around the early 2000’s, portions of the herd began wintering along the north side of the Brooks Range.  Forage is better in the mountains, including more abundant lichen.  However, caribou can suffer heavy predation from wolves in the Brooks Range.  Since 2003 the Brooks Range has been used for winter range by a substantial portion of the TCH.  Currently, anywhere from 33% to 80% of the TCH may use the Brooks Range for wintering.  Although a few animals may migrate over to the south side of the Range, almost all of the TCH caribou wintering in the Brooks Range stay on the north flank.  Three notable exceptions have occurred:  in 1996-97, 2003-04, and 2008-09 a large proportion of the satellite collared caribou used parts of the Noatak drainage in the Kotzebue area.  (Parrett, 2009)  



The Teshekpuk Caribou Herd generally migrates south during October and November.  Their migration takes the form of a broad front, moving up all the major drainages from the Anaktuvuk River to Toolik Lake.  This path includes the Anaktuvuk, Kanayut, Nanushuk, and Itkillik Rivers.   (Parrett, 2009; Carroll, 2009)  



Moose

Moose are the world's largest members of the deer family and the Alaska moose (Alces alces gigas) is the largest of all the moose. Moose breed annually and both sexes may begin breeding at an age of 16 to 18 months. Rutting occurs during the fall between late September and early October. During this period, moose may aggregate in groups of up to 30 bulls and cows with movement between the groups (ADF&G 1986a:139-146).  Calves are born any time from mid-May to early June after a gestation period of about 230 days.  Calves begin taking solid food a few days after birth. Newborn calves weigh 28 to 35 pounds and within five months grow to over 300 pounds (ADF&G, 1994).  Moose have a high reproductive potential and can quickly fill a range to capacity if not limited by predation, hunting, and severe weather. Predation by wolves and bear limits the growth of moose populations in Alaska.  In addition, deep crusted snow can lead to malnutrition and subsequent death of hundreds of moose and decrease the survival of the succeeding year's calves (ADF&G, 1994).  



Moose eat a variety of foods, particularly sedges, equisetum (horsetail), pond weeds, willow and grasses.  During summer, moose feed on vegetation in shallow ponds, forbs, grasses, sedges, and the leaves of birch, willow, and aspen.  During winter they feed on deciduous shrubs and crater in the snow for ferns, willow, and foliose lichens.  Riparian areas are especially important during the winter when forage is mainly confined to willow stands where shrubs will not be covered by drifting snow.  Willow stands along rivers and streams are important winter habitat (Sousa, 1992).  As snow depths increase, moose prefer to migrate to dense coniferous and deciduous forests where snow accumulation is less.  Following the snow melt, usually around the beginning of May, moose occasionally disperse across the tundra, but are mainly found at varying elevations in the foothills.  



Moose are currently distributed across the North Slope, primarily along the riparian habitat of major rivers that flow north from the Brooks Range. In the mid-1940s there were few moose on the lower Colville River. Breeding populations migrated north and became established and the population grew to 1600 moose in the 1980s. In the early 1990s North Slope moose populations experienced an alarming decline. The adult population declined by 75% and calf survival was very low. The cause appeared to be a combination of factors, such as over population, disease, nutrition, predation, competition with snow shoe hares for food, toxicity, and mosquito harassment. Moose populations along the Colville and Kavik Rivers are at the northern extent of the species' range, and they are susceptible to bad winters and a short growing season. Increasing populations of wolf and bear are also a likely factor contributing to the decline (Carroll, 1996).  Population surveys indicate that after 1997 moose in the Colville, Anaktuvuk and Chandler River drainages experienced low adult mortality and high calf survival, producing two years of population increase (ADF&G, 2000b). An ADF&G count in 2006 showed a total of 1200 moose in the Colville, Anaktuvuk, and Chandler River drainages.  



Figure 5.8, Moose Habitat, indicates that within the proposed permitting area, moose have winter concentrations along the Anaktuvuk, Nanushuk and Kanayut Rivers,

and along the lower portions of May Creek.  They range throughout the area during the period from spring through fall.  
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Figure 5.8:  Moose Habitat
)


Brown Bears 

Brown and grizzly bears are classified as the same species, Ursus arctos. Generally the term brown bear is used for those found in coastal areas while bears found in the interior areas of Alaska are known as grizzlies (ADF&G, 1994).  



Grizzly bears may be found throughout the Brooks Range foothills. The highest concentrations are found each fall in berry-feeding areas along the Colville, Itkillik, Chandler, and Anaktuvuk rivers.  ADF&G estimates the 1997-1998 brown bear population of Game Management Unit (GMU) 26A at 900 to 1120 bears. Population estimates for GMU 26B are not available (ADF&G, 2000a).  Within the proposed coal permitting area bears concentrate where there are berries along the Anaktuvuk, Kanayut and Nanushuk Rivers.  (See Figure 5.4, Duck and Brown Bear Habitat.)  



Grizzly bears den in a variety of terrain ranging from creek banks at low elevations of 886 feet to mountain slopes near the crest of the Brooks Range at 4,200 feet (ADF&G 1986a:106).  They enter their dens in late September or early October and normally leave their dens in April or early May; adult males emerge first, followed by single females, then sows with young.  In the spring, grizzly bears are commonly found along major river valleys, such as the Colville and Itkillik. They later move to smaller tributaries and poorly drained areas to feed (ADF&G 1986a:103-108).  



Except for females with offspring and breeding animals, bears are typically solitary creatures and avoid the company of other bears. Exceptions to this occur where food sources are concentrated, such as along streams where bears can catch salmon swimming upstream to spawn (ADF&G, 1994).  



Mating takes place from May through July with the peak of activity in early June. Brown bears generally do not have strong mating ties. Individual bears are rarely seen with a mate for more than a week.  Males may mate with more than one female during breeding season. The young are born the following January or February in a winter den. Litter size ranges from one to four cubs, but two is most common. Offspring typically separate from their mothers as two-year olds in May or June. In some areas where food is scarce, females may skip one to three years before producing new litters. Bear populations vary depending on the productivity of the environment. In areas of low productivity, such as on Alaska's North Slope, studies have revealed bear densities as low as one bear per 300 square miles (ADF&G, 1994). 



Grizzly bears consume a wide variety of foods such as berries, grasses, sedges, horsetails, cow parsnips, fish, ground squirrels, and roots of many kinds of plants. They also prey on newborn moose and caribou, and can kill healthy adults of these species. Bears also like all types of carrion as well as garbage in human dumps. Brown bears have an especially good sense of smell and under the right conditions may be able to detect odors more than a mile distant (ADF&G, 1994).  During the summer, bears most frequently feed in wet sedge meadows, late snow bank areas, and tussock tundra, concentrating on grasses, sedges, and the fruiting and vegetative stems of horsetails.  In the fall, bears tend to use the floodplains of large creeks and rivers, dry ridge areas or mountain slopes and feed on roots, berries, and ground squirrels (ADF&G 1986a:103-109).  



Muskoxen 

The original Alaska muskoxen disappeared in the mid or late 1800s as a result of over-hunting.  Muskoxen were re-introduced in the Arctic National Wildlife Refuge (ANWR) in 1969, and are continuing to expand westward into the area west of the Canning River (USDOI 1987:26).  Muskoxen from the Arctic National Wildlife Refuge (ANWR) population are dispersing westward into eastern GMU 26A. Small groups of bull muskoxen, presumably from the Cape Thompson herd, have been observed in western GMU 26A (ADF&G, 2000b). A June 1997 survey by ADF&G showed 247 muskoxen in GMU 26 B (ADF&G, 2000).  Muskoxen are quite rare within or near the proposed permitting area, but they are occasionally seen.  When they do move into the area they are most often encountered along the Anaktuvuk River and around Anaktuvuk Pass.  There have been no sanctioned muskoxen hunts in the Anaktuvuk Pass area (Pedersen, 2009a).  



Muskoxen are not migratory, but they may move in response to seasonal changes in snow cover, vegetation, and natural behavior. Many bull muskoxen move between mixed sex groups during the summer and form bull groups during the winter. The rutting season generally occurs during August, and females calve from late April to mid-June (USDOI, 1987:27). Limited data suggest that the majority of the population calves in the southern portion of the Arctic Coastal Plain on wind-blown, snow-free banks within riparian areas, and in upland sites in the foothills (Sousa, 1992).  



Muskoxen eat a wide variety of plants, including grasses, sedges, forbs, and woody plants. Riparian habitat is preferred by muskoxen for virtually their entire annual cycle. River systems that provide diverse low shrub-forb and tall willow communities in proximity to relatively snow-free uplands, hillsides, and plateaus are important to muskoxen. Known wintering areas occur along riverside bluffs (Sousa, 1992). In summer and fall, both sexes may be found along major river drainages where they feed on willows and forbs. In winter and spring, muskoxen groups of 10 to 20 animals may be found in the uplands adjacent to river drainages which afford forage of tussock sedges and have less snow cover (USDOI, 1987:27).  Muskoxen are poorly adapted for digging through heavy snow for food, so winter habitat is generally restricted to areas with shallow snow accumulations or areas blown free of snow (ADF&G, 1994).  



Dall Sheep 

Dall sheep generally occupy the higher elevations of the Brooks Range (See Figure 5.3, Goose and Dall Sheep Habitat).  However, they tend to move to lower elevations in winter, and may winter in the proposed permitting area (Pedersen, 2009).  



The young (lambs) are born in late May or early June. As lambing approaches, ewes seek solitude and protection from predators in the most rugged cliffs available on their spring ranges. Ewes bear a single lamb, and the ewe-lamb pairs remain in the lambing cliffs a few days until the lambs are strong enough to travel. Lambs begin feeding on vegetation within a week after birth and are usually weaned by October. Normally, ewes have their first lamb at age 3 and produce a lamb annually (ADF&G, 1994).  



During summer, food is abundant, and a wide variety of plants are consumed. Winter diet is much more limited and consists primarily of dry, frozen grass and sedge stems available when snow is blown off the winter ranges. Some populations use significant amounts of lichen and moss during winter. Many Dall sheep populations visit mineral licks during the spring and often travel many miles to eat the soil at these unusual geological formations (ADF&G, 1994).    



 Furbearers

Other species that may be found in the proposed coal permitting area include wolf and wolverine.  Information on the abundance and distribution of these species is limited.  



Wolf 

Wolves (Canis lupus) are adaptable and exist in a wide variety of habitats. They are highly social animals and usually live in packs averaging 6 to 7 animals (ADF&G, 1994).  



Wolves normally breed in February and March, and litters are born in May or early June. Litters may include from 2 to 10 pups, but most often 4 to 7 pups are born. Most female wolves first breed when 22 months old but usually have fewer pups than older females. Pups are usually born in a den excavated as much as ten feet into well-drained soil, and most adult wolves center their activities around dens while traveling as far as 20 miles away in search of food, which is regularly brought back to the den. Wolf pups are weaned gradually during mid-summer. In mid- or late summer, pups are usually moved some distance away from the den and by early winter are capable of traveling and hunting with adult pack members. Wolves are great travelers, and packs often travel 10 to 30 or more miles in a day during winter. Dispersing wolves have been known to move from 100 to 700 miles from their original range (ADF&G, 1994).  



In spite of a generally high birth rate, wolves rarely become abundant because mortality is high. In much of Alaska, hunting and trapping are the major sources of mortality, although diseases, malnutrition, accidents, and particularly preying by other wolves act to regulate wolf numbers (ADF&G, 1994). An ADF&G survey conducted in 2008 over a 17,800 km2 area extending to and including the Killik River drainage to the west, the Anaktuvuk River drainage (including the Nanushuk drainage) to the east, the Colville River drainage between the mouths of the Killik and Anaktuvuk Rivers to the north, and 68º 17’ to the south indicated a population of 4.4 wolves per 1000 sq km (ADF&G, In Press).  Wolves occur commonly throughout the Nanushuk coal permitting area.  



Wolves are carnivores, with moose and caribou as their primary food. During summer, small mammals including voles, lemmings, ground squirrels, snowshoe hares, beaver, and occasionally birds and fish are supplements in the diet. Wolves are opportunistic feeders; very young, old, or diseased animals are preyed upon more heavily than other age classes. Under some circumstances, however, such as when snow is unusually deep, even animals in their prime may be vulnerable to wolves (ADF&G, 1994).   



Wolverine 

The wolverine is the largest terrestrial member of the family Mustelidae. Its scientific name is Gulo gulo, meaning glutton. Wolverines are primarily found in the wilder and more remote areas of Alaska (ADF&G, 1994). They frequent all types of terrain and often utilize rivers as territorial boundaries (USDOI, 1987:339).  Wolverines occur throughout the Nanushuk coal permitting area.  



Wolverines become sexually mature in their second year. Breeding takes place between May and August. After wolverines mate, the embryo floats in the uterus until late fall or early winter. This type of reproduction is known as delayed implantation, and allows a female wolverine to become pregnant when food supplies are plentiful and when she is in good physical condition. The abundance of food determines whether a pregnancy will be maintained and the number of young that will be born (ADF&G, 1994).  



Litters are born between January and April. In interior and northern Alaska, most young are born in snow caves. These caves usually consist of one or two tunnels that can be up to 60 yards long. Litters usually number between one to three. Baby wolverines (kits) develop rapidly and are weaned in about 8 weeks of age.  They leave their mothers at approximately 5 or 6 months to forage for themselves (ADF&G, 1994).  



Wolverines travel extensively in search of food. They are opportunistic, eating about anything they can find or kill. They are poor hunters but are well adapted for scavenging. Wolverines can survive for long periods on little food. Their diet varies from season to season depending on food availability. In the winter, wolverines rely primarily on remains of moose and caribou killed by wolves and hunters or animals that have died of natural causes. Throughout the year, wolverines feed on small and medium-sized animals such as voles, squirrels, snowshoe hares, and birds. In the right situations, wolverines can kill moose or caribou, but these occurrences are rare (ADF&G, 1994).  





Chapter 6:  Current and Projected Uses of the Proposed Permitting Area



Subsistence Hunting, Fishing and Trapping



The proposed permitting area encompasses lands traditionally and presently used for economic, cultural, and social purposes, primarily by residents of Anaktuvuk Pass, but also by residents of Barrow and Nuiqsut (ADF&G, 2000). Subsistence activities vary from season to season depending on the availability of food and the ability to travel. In summer, the primary mode of transportation is by small skiff, which can navigate the shallow river channels, and by ATV for overland access. In winter, snow machines provide transportation to hunting and fishing camps.  Historical subsistence access routes on the North Slope follow all major rivers and skirt the coast from the Canadian border to Wainwright and beyond. The Inupiat make use of virtually all local plant and animal resources for food and raw materials.  



Subsistence use of an area may vary over time.  People may use an area for a particular purpose for a period of years, then leave it alone for a time, possibly for many years.  This practice gives an area time to recover from heavy use.  After some period, people may begin using the area again.  As an example, residents of Anaktuvuk Pass hunted Dall sheep heavily in the Brooks Range between Anaktuvuk Pass and the Toolik Lake during the 1940’s and 1950’s.  Presently, they do little sheep hunting in that area, but may return to hunting there in the future.  (Pedersen, 2009)  



Factors affecting subsistence harvests include: the availability of fish and wildlife populations; weather; terrain; methods of harvest; availability of transportation; state and federal hunting and fishing regulations; local economic conditions; availability of cash for supplies and transportation (Jacobson and Wentworth 1982:30; Pederson, Coffing, and Thompson, 1985:15); the changing condition of the meat, hide or fur (Jacobson and Wentworth, 1982:29); and community needs.  



Subsistence food is the link that holds the people of the North Slope together as members of a common social and economic community. Sharing is important in Inupiat society.  A sense of community was essential in the past, when sharing was the best insurance against starvation. During times of shortage, food sharing maximized everyone's chances of survival. (Nelson, Mautner, and Bane, 1982:234).    



Subsistence resources are utilized for much more than nutrition. Many non-edible parts of the animals harvested are used to make both functional items and arts and crafts. Driftwood and willow brush are collected for firewood and building materials. Caribou hides are used for bedding, clothing, and masks. Ivory, caribou antler and bone, and whale bones are carved into miniature animals, umiaks, and hunting scenes or made into functional items, like knives or ulu handles and needle cases. Jewelry is made out of many things, including ivory, antler, feathers and imported beads. Wolverine, wolf, polar bear, seal, and fox fur are used to make parkas, slippers, mukluks, and hats, and are used in making dolls, Eskimo yo-yo's, and caribou skin masks. Feathers and skins are used to make drums and many other craft items, such as spirit masks.  (ADNR, 2001)



It has been estimated that at least one in ten residents of the North Slope Borough produces arts and crafts. These items may be traded, shared, given away, or sold. Prices of such items vary widely from ten or twenty dollars to thousands. These items are probably made for two basic reasons; for recreation and artistic expression, or to raise cash for a specific purpose, but they are not produced solely for the purpose of generating income in order to perpetuate the craft (Steihn & Hayes, 1996).  





Anaktuvuk Pass 

The most intensive subsistence users of the proposed coal permitting area are residents of Anaktuvuk Pass (population 277, 2007 DCCED Certified Population), the closest community to the permitting area. It is located approximately 35 miles south of the western end of the permitting area in the central Brooks Range. Subsistence harvest levels in this community are high and reliance on locally harvested resources is strong. Local residents know the best time to gather certain animals, fish, birds and vegetation. People depend on subsistence when there is little or no income, which is the entire winter season. According to the City Council of Anaktuvuk Pass (2000), there is also a nutritional need for traditional food over store-bought food.  



Anaktuvuk Pass residents mainly use the river corridors of the Colville, Itkillik, and Anaktuvuk rivers for subsistence activities within the foothills area of the Brooks Range (Pedersen, 1997). They also use the Killik and Chandler River corridors (City Council of Anaktuvuk Pass, 2000).   



Caribou are a very important subsistence resource for residents of Anaktuvuk Pass and provide sustenance to residents of communities surrounding the permitting area. When the Killik and Tulgak people decided to come together and settle, they chose Anaktuvuk Pass because of nearby water sources, the abundance of willows, and the known fact that thousands of caribou migrated through the pass each year (City Council of Anaktuvuk Pass, 2000).  Caribou migration occurs twice each year, in spring and fall as animals move back and forth between the coastal plain and the Brooks Range (North Slope Borough Area Wide Comprehensive Plan, 2005).  The Alaska Department of Fish and Game has created a seasonal controlled use area north of Anaktuvuk Pass to protect the resource for local use in late summer and fall (Pedersen, 2009a).    



The annual subsistence cycle of Anaktuvuk Pass revolves around the caribou. In a survey conducted by the North Slope Borough Department of Wildlife Management, caribou accounted for 82.5 percent of the harvest in edible pounds for a one-year period. The reported number of caribou harvested during the study period (July 1, 1994, to June 30, 1995) was 311. This is low when compared with previous years for which harvest data are available. For example, in 1990-91, the estimated harvest was 592; in 1993-94 it was 574 (NSB, 1996:13).  Surveys by ADF&G conducted in the 1993-1994 harvest-year show that 82 percent of Anaktuvuk Pass residents got more than half of their meat from local resources. Residents harvested 486 caribou that year, with August and September being the peak months for hunting. The sex composition of the harvest was 55 percent bulls and 45 percent cows (ADF&G, 2000).  More recently, in the year from June, 2006 through May, 2007 residents of Anaktuvuk Pass harvested 697 caribou (Pedersen, 2009a).  



Caribou are hunted year-round, but harvest is most intense in April and May as animals migrate northward, and again from August through October as the animals move south.  See Table 6.1.  





		

		2006

		2007

		



		Month

		Jun

		Jul

		Aug

		Sep

		Oct

		Nov

		Dec

		Jan

		Feb

		Mar

		Apr

		May

		Total



		Caribou

Harvested

		33

		72

		138

		144

		30

		34

		20

		15

		83

		35

		51

		42

		697







Table 6.1.  Anaktuvuk Pass Caribou Harvest by Month for 2006-2007.  Modified from Pedersen, 2009a.  



The most intensively hunted caribou herd is the Western Arctic Herd (WAH), probably because in good years thousands of animals from the WAH migrate along the Anaktuvuk River and over Anaktuvuk Pass (Pedersen, 2009).  The Central Arctic Herd is also hunted by residents of Anaktuvuk Pass.  Until recently the Teshekpuk Caribou Herd has not been much hunted, because that herd did not frequent the area often.  However, since 2003 the northern flank of the Brooks Range has seen extensive winter use by the TCH, so harvests from this herd may increase (Parrett, 2009).   



Although caribou are more abundant and depended upon, residents of Anaktuvuk Pass believe that all animals, fish, birds, and vegetation are important. (City Council of Anaktuvuk Pass, 2000). Sheep, moose and brown bear each play an important role as supplemental sources of meat when caribou are scarce. Although secondary to caribou, Dall sheep are an important resource for the people of Anaktuvuk Pass.  The sheep generally occupy the higher elevations of the Brooks Range.  However, they tend to move to lower elevations in winter, and may winter in the proposed permitting area (Pedersen, 2009).  As noted above, residents of Anaktuvuk Pass presently do not hunt sheep much in the area between the Anaktuvuk River and the Dalton Highway.  However, they used the area heavily in the 1940’s and 1950’s, and may hunt Dall sheep there again in the future.  Although there is some guided hunting for moose and brown bear, residents of Anaktuvuk Pass do not hunt these species frequently.  Bears are mostly taken incidentally while hunting for other species, and moose are mainly killed when caribou are scarce (Pedersen, 2009a).  According to the North Slope Borough Area Wide Comprehensive Plan moose and sheep are generally harvested within Gates of the Arctic National Park.  Populations there are relatively low, thus harvests are highly regulated (NSB Comprehensive Plan, citing to Brower and Opie, 1996; and Fuller and George, 1997).  



Fish are a crucial subsistence resource during times of other resource scarcity. Important fish species include grayling, arctic char, lake trout, and whitefish.  Grayling, lake trout and whitefish are harvested during July, August, and September. Spring fishing takes place in March, April, May, and June. The types of fish harvested are arctic char, grayling, and lake trout. Between October and February fishing activity is minimal (NSB, 1996).  Residents of Anaktuvuk Pass often fish for lake trout during the winter.  They sometimes take char and whitefish as well.  The lakes most used are Shainan Lake, about 25 miles northeast of Anaktuvuk Pass; Itkillik Lake, on the upper Itkillik River about 20 miles south of Toolik Lake; and the lakes along the upper reaches of the Nanushuk River (Pedersen, 2009).  All of these fishing areas are well south of the proposed permitting area.  



Anaktuvuk Pass residents do not harvest many ducks or geese compared to hunters in other North Slope villages because waterfowl in the central Brooks Range are generally scarce. The types of birds harvested include long-tailed duck, pintail, and White-fronted geese. Ptarmigan are considered the most important species and are harvested year round (NSB, 1996:15).  



Other subsistence activities include trapping and hunting wolf, wolverine, fox, and ground squirrels (NSB, 1996:13).  Residents of Anaktuvuk Pass usually trap in the area between Anaktuvuk Pass and the Dalton Highway in years when caribou concentrate in that area (Pedersen, 2009).  The harvest of furbearers occurs during the months of November through March (except for ground squirrel, which are taken May through August).  



Berry picking is an important subsistence activity in Anaktuvuk Pass. Heavy summer rains ensure a good crop of berries. In late August berries are ready to be gathered and the season can extend into September, depending on weather conditions (Toopetlook, 2001). The year 2000 was a bad year for berry picking because deep snow made for a shorter growing season (Mekiana, 2001). Some residents of Anaktuvuk Pass will travel six hours or more on ATV to gather berries (Weber, 2001). Salmonberries (cloudberries) are highly valued as are cranberries, and blueberries (McConnell, 2001). In 1994, the NSB prepared a technical report that documented subsistence harvest data from July 1, 1994 to June 30, 1995 in Anaktuvuk Pass. In 1994, 7 gallons of blueberries, 12 gallons of salmon berries and 2 gallons of cranberries were harvested by Anaktuvuk Pass residents (NSB, 1996).  



Berries are simply plucked by hand and put into a cloth bag or metal bucket then eaten raw or preserved. Before modern refrigeration berries were mixed with grease and meat and stored away for winter (Gubser, 1965:103). Today, they are packed in ziplock bags and frozen (Toopetlook, 2001; McConnell, 2001).  Berries are traded with people living in coastal areas and make a very special gift (McConnell, 2001).  Cranberries are good for digestion and are baked into bread (Weber, 2001). Salmonberries are particularly prized because they grow in marshy areas and are the most difficult to pick (Toopetlook, 2001). Sometimes blueberries and salmonberries are mixed together to create a sweet and tart taste that is highly preferred by the elders (Weber, 2001). Berries are sometimes mixed with fat and sugar to make "Eskimo ice cream," and are also made into pies and jams (Mekiana, 2001).  



Hall et al., conducted interviews with 30 residents of Anaktuvuk Pass on the general topic of subsistence. Most of the females reported berry picking as a subsistence activity. None of the males surveyed reported berry picking as a subsistence activity, however, sometimes men will pick and eat berries while hunting (Hall, 1985:34; Toopetlook, 2001). In addition to berries, other food plants include sweet vetch, parsnip, wild rhubarb, mountain sorrel, current, and wild spinach (Sour Dock).  



The importance of subsistence resources to the Anaktuvuk Pass Inupiat throughout the past, and still today is abundantly clear. In order to secure culturally, economically, and nutritionally necessary subsistence resources, the people of Anaktuvuk Pass must have continued access to the area (Hall, 1985:84).   



Nuiqsut

Nuiqsut (population 403, 2007 ADCCED Certified Population) is located on the west bank of the Nechelik Channel in the Colville River Delta (ADCCED, 2000). Although Nuiqsut is located approximately 110 miles north of the proposed permitting area, its residents use the area to meet a part of their subsistence needs. Fishing occurs both during the summer and in the fall when the ice first becomes thick enough for snow machine travel. In June, after the ice goes out, broad whitefish move upriver. Two to four weeks after break-up, when muddy waters clear, fishing begins (Hoffman, et al., 1988:15). Residents travel from the village to fish along the river channels and fish and hunt for several days. Often several family members participate in the fishing activity. Those employed in wage earning positions may travel to the camps on weekends (George and Nageak, 1986:14).    



Nuiqsut subsistence harvesters brought in 267,817 pounds of locally obtained fish, game, birds and plants for local use in 1993. The mean household harvest was 2,943 pounds of useable (dressed) food, or 742 pounds per capita. Fish rank highest with an estimated community harvest of 90,490 pounds, followed closely by terrestrial mammals and marine mammals at 87,390 pounds and 85,216 pounds, respectively. Together these three resource categories account for 98 percent of the community harvest, and birds/eggs and plants make up the remaining two percent of the community's harvest for 1993 (MMS 1995a:XXII-6).    



Among the fish harvested, non-salmon fish rank as the highest category with a per capita harvest of 248 pounds, or 99 percent of the catch. Salmon are sporadically available, but do not contribute in any major way in Nuiqsut fish harvests. It is the whitefish, burbot and grayling that Nuiqsut fishermen are so successful in harvesting. These three resources contributed 215, 16, and 11 pounds per capita to the household fish harvest in 1993. Among the whitefish, broad whitefish and arctic cisco are the targeted fish in the summer and fall net-fishery on the Colville River. Caribou contributed 228 pounds (94 percent), moose 12 pounds (5 percent), and grizzly bear 2 pounds (0.8 percent) to the per capita harvest. Ninety-eight percent of Nuiqsut households used 76 percent of the harvested terrestrial mammals during the study period (MMS 1995a:XXII- 6). Information is unavailable as to how much of these subsistence resources are obtained from within the proposed coal permitting area.  



Subsistence Resource-Use Areas

The Anaktuvuk Pass subsistence use area is large; annual use of this area varies with resource distribution and environmental conditions.  Figures 6.1, 6.2, and 6.3 depict specific subsistence resource-use areas for all communities as mapped by Pedersen (Pedersen, 1979).  The land use boundaries depicted on these maps provide minimum estimated limits of perceived subsistence hunting and trapping areas.  Figure 6.1 indicates that the entire permitting area is used for caribou and furbearer hunting.  Figure 6.2 shows that the Anaktuvuk River valley is used for harvesting grizzly bears.  Sheep may also be taken immediately west of the Anaktuvuk River and in the mountains around Anaktuvuk Pass.  Moose are hunted along the Anaktuvuk, Kanayut, and Itkillik Rivers, as shown in Figure 6.3.  
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Other Uses 



Commercial and Sport fishing

There are no commercial fishing operations within the proposed permitting area. ADF&G tabulates non-subsistence sport fishing catch and harvest estimates for the entire North Slope drainage area. Fishing effort, catch and harvest for the Sagavanirktok River is also tracked. Most sport fish caught are not harvested, but released back to the water. 



Sport Hunting, Guiding & Outfitting

Sport harvesting of big and small game in the proposed permitting area is managed by ADF&G, Division of Wildlife Conservation. It is unknown exactly how many animals of each species are harvested within the proposed coal permitting area in any given year.  The state is divided into 26 game management units (GMU). Sport hunting harvest statistics collected by ADF&G are not specific to the permitting area, but estimate the harvest of whole GMUs (ADF&G, 1996b). The proposed permitting area is almost entirely within GMU 26A.  A small portion of the permitting area along the Itkillik River and to the northeast of the river lies in GMU 26B.  Two guides operate in the upper Nanushuk River and in the Itkillik Lake areas, with hunts for moose, bear, and Dall sheep.  





Brown Bear

During the 1997-1998 season, hunters reported harvesting 20 bears in GMU 26A. North Slope residents harvested one bear, non-local residents harvested one bear, and nonresidents harvested 18 bears.  ADF&G assumes the allowable sustained yield is approximately 51 bears. Final Harvest figures were unavailable for Unit 26B (ADF&G, 2000).  



Caribou

North Slope Borough and ADF&G subsistence studies indicate Anaktuvuk Pass residents harvest 300- 600 caribou a year, some of which are taken in the permitting area. There were 51 caribou harvested in GMU 26A by hunters from south of the Yukon River in 1999-2000, most of which were probably WAH caribou. Hunters harvested 255 caribou from the CAH in GMU 26B in the 1997-1998 harvest year (ADF&G, 2000b).  



Moose

The Alaska Department of Fish and Game has created a seasonal controlled use area north of Anaktuvuk Pass to protect the resource for local use in late summer and fall.  However, the ADF&G website indicates that under Hunt Number DM981 there will be seven permits issued for bull moose within GMU 26A, in the Anaktuvuk River drainage north of the controlled use area for 2009.  





Wolves and Other Animals

During the 1997-1998 reporting period 10 wolves were harvested in GMU 26A. ADF&G's harvest monitoring program does not always effectively measure harvests in villages. The department recognizes that hunters harvest many wolves and do not have them sealed. The unreported harvest probably exceeds the reported take of wolves (ADF&G, 2000).  



In 1998-99 hunting season, 16 subsistence permits were issued to residents of Unit 26B for muskoxen.  Ten wolverines from Unit 26A were sealed during the 1997-1998 season. Arctic foxes are fairly abundant in the area, but low fur prices resulted in relatively few foxes being trapped. No lynx, red fox, or river otter were reported harvested (ADF&G, 2000).   



The level of sport hunting of waterfowl on the North Slope is currently very low. This is likely due to the number of hunters seeking them, rather than other factors, such as low population levels, climatic conditions affecting migration, or regulatory constraints. The estimated number of hunter-days afield (number of active waterfowl hunters multiplied by the number of days spent in the field) was 17 for the 1994-95 year; down from 157 hunter-days in the previous year. ADF&G reports that "there are fewer Alaskans hunting waterfowl than any time since the surge in the state's population during the 1970s." (ADF&G, 1996b:59)



Tourism and Recreation

According to a 1993 survey conducted by the state Division of Tourism & Trade, 35,400 Alaska visitors traveled the Trans-Alaska Pipeline haul road (Dalton Highway), 17,700 visitors toured the Prudhoe Bay oil fields, and 3,000 visitors visited Barrow (ADCCED, 1993:57). Anaktuvuk Pass hosts about 1,500 tourists each year, and is the only community in the borough other than Barrow that sees a substantial number of tourists (NSB, 1993:65).  Anaktuvuk Pass serves as an access point for Gates of the Arctic National Park.  





Chapter 7:  Reasonably Foreseeable Effects of Coal Exploration and Mining, and Potential Mitigation Measures



This Preliminary Decision considers whether the state should issue prospecting permits in the proposed permitting area.  The finding will not, in itself, permit any physical activity on the ground.  All coal exploration and mining in Alaska is subject to the Alaska Surface Coal Mining Control and Reclamation Act (ASCMCRA, or the Act).  The ASCMCRA is administered by the Coal Inspection and Regulatory Program within the Mining Section of the Division of Mining, Land and Water in the Alaska Department of Natural Resources.  The Act provides for strict environmental standards for protection of air and water quality (surface and groundwater), vegetation, fish and wildlife, soils, wetlands, and historic and cultural sites.  It also provides for comprehensive reclamation and bonding.  No exploration or mining can be conducted without further permitting by the Coal Inspection and Regulatory Program.  Furthermore, any significant disturbance requires public and agency comment and review.  (See Statutory and Regulatory Background)    



The Alaska Coal Surface Mining Control and Reclamation Act provides for strict oversight of operations and reclamation Activities during all phases of exploration, mining, and after mining has been completed.  Regulation 11 AAC 90.083 Reclamation Plan General Requirements is presented here.   



11 AAC 90.083. Reclamation Plan General Requirements. 

(a) Each application must contain a plan for reclamation of the proposed permit area showing how the applicant will comply with 11 AAC 90.301 - 11 AAC 90.501. The plan must include, at a minimum, all information required under 11 AAC 90.083 - 11 AAC 90.101.

(b) Each plan must contain the following information for the proposed permit area:

(1) a detailed timetable for the completion of each major step in the reclamation plan;

(2) a detailed estimate, with supporting calculations, of the cost of reclamation of the proposed operations required to be covered by a performance bond under 11 AAC 90.201;

(3) a plan for backfilling, soil stabilization, compacting, and grading, with contour maps or cross-sections that show the anticipated final surface configuration of the proposed permit area, in accordance with 11 AAC 90.441 - 11 AAC 90.449;

(4) a plan for removal, storage, and redistribution of topsoil, subsoil, and other material to meet the requirements of 11 AAC 90.311 - 11 AAC 90.317;

(5) a plan for revegetation as required in 11 AAC 90.451 - 11 AAC 90.456, including, but not limited to, descriptions of the

(A) schedule of revegetation;

(B) species and amounts per acre of seeds and seedlings to be used;

(C) methods to be used in planting and seeding;

(D) mulching techniques;

(E) irrigation, if appropriate;

(F) pest and disease control measures, if any;

(G) measures proposed to be used to determine the success of revegetation as required in 11 AAC 90.457; and

(H) a soil testing plan for evaluation of the results of topsoil handling and reclamation procedures related to revegetation;

(6) a description of the measures to be used to maximize the use and conservation of the coal resource as required in 11 AAC 90.361;

(7) a description of measures to be employed to ensure that all debris, acid-forming and toxic-forming materials, and materials constituting a fire hazard are disposed of in accordance with 11 AAC 90.409 and 11 AAC 90.445 and a description of the contingency plans which have been developed to preclude sustained combustion of these materials;

(8) a description, including appropriate cross sections and maps, of the measures to be used to seal or manage mine openings and to plug, case, or manage exploration holes, other bore holes, wells, and other openings within the proposed permit area, in accordance with 11 AAC 90.303 - 11 AAC 90.305;

(9) a description of steps to be taken to comply with the requirements of 42 U.S.C. 7401 - 7671q (Clean Air Act), 33 U.S.C. 1251 - 1376 (federal Clean Water Act), and other applicable air and water quality laws and regulations and health and safety standards;

(10) where applicable, a description of the measures to be used to comply with 11 AAC 90.393;

(11) a description, including maps and cross sections, that show how stream channel diversions will comply with 11 AAC 90.325 - 11 AAC 90.327 and;

(12) a description and schedule of plans to remove and reclaim each road not retained under the approved postmining land use. (Eff. 5/2/83, Register 84; am 7/29/98, Register 147)  Authority: AS 27.21.030 AS 27.21.110



A wide range of activities could ultimately result from the offering of coal prospecting permits in the proposed permitting area.  It is possible that little or no exploration will occur, or that no developable coal resources will be discovered.  On the other hand, exploration could result in discovery of minable coal deposits and mining activity within the permitting area.  The exact nature of future developments resulting from the disposal of coal exploration and mining rights cannot be foreseen at present.  However, a range of possible activities and their effects on the land, environment, and local communities can be predicted.  These possible activities, their effects, and potential mitigation will be discussed in this chapter.  



Exploration activities will vary depending on the operator and their financial situation, local geology, and access to the area.  The likely scenario is that early exploration work would consist of surface geological and geophysical investigations and sampling supported by helicopter and possibly fixed wing aircraft.  There would probably be a temporary camp set up to support the work crews during the exploration season.  The camp would be removed after exploration was completed, or possibly broken down and stored during the off season if further work was anticipated.  All these activities would require permitting by the DNR and other government agencies, and would be regulated under the ASCMCRA.  



If early exploration work found indications of promising coal deposits, test drilling might be done.  Early drilling might be supported with helicopters and fixed wing aircraft, and there would be a camp of about 10 people to support the work.  Depending on the location and terrain, drilling might be done during the winter months, with equipment being brought in over the snow.  If exploration moved into a more advanced stage of drilling more equipment might be moved to the area over ice roads or by cross country travel by tracked vehicles.  Advanced exploration would include the installation of monitoring wells, surface water monitoring, fish and wildlife studies, and soil and vegetation mapping.  The camp size would increase by about 4.5 workers per drill rig, and there would be storage facilities for equipment, fuel, and supplies, and facilities for sample preparation and handling.  Because of the permafrost conditions, most of the work would be supported by helicopters but a few local trails and an airstrip might be built near the camp to support moving drills, fuel, equipment and personnel into the project area.  The area involved in the drilling would likely be reduced, concentrating on evaluation of a potential mine site.  



If the exploration were ultimately successful, permitting for mine development would begin.  The size and nature of the mine would depend on a number of factors, including:  size and quality of the coal deposit, depth, shape and orientation of the deposit, nature of the surrounding rocks, environmental and reclamation considerations, transportation facilities, coal prices and markets, financing, and equipment and operating costs, and mining method.  There are several possible scenarios for mining.  



· Surface (open pit) mining

· Underground mining

· Either of the above, with conversion of coal to synthesis gas (a mixture of hydrogen gas and carbon monoxide, often referred to as “syngas.”) to be converted into liquid hydrocarbons such as diesel and naphtha through Fischer-Tropsch synthesis

· In-situ gasification to synthesis gas and production of liquid hydrocarbons in a surface plant using a Fischer-Tropsch process.  In-situ gasification is still in the experimental stage, and not a proven methodology in Alaska.   



Under the ASCMCRA any project must be bonded for the maximum disturbance proposed such that the DNR can contract a third party to completely reclaim the mine area and all related facilities even if the operator becomes unable to do so.  Table 7.1 lists the major activities that might occur during each phase of exploration and development.  



Table 7.1.  Activities that might occur during exploration, development and mining are summarized below.  



		Phase

		Activity



		

		Permitting



		

		Geologic studies



		

		Geophysical studies



		

		Sampling



		

		Environmental studies



		Early exploration

		Aircraft operations



		

		Camp activity



		

		Airstrip construction



		

		Water usage and disposal



		

		Drilling



		

		Preparation and reclamation of drill sites



		

		Permitting



		

		Environmental studies



		

		Mine planning



		

		Possible seismic studies



		

		Aircraft operations



		

		Airstrip construction



		

		Camp activity



		

		Construction of:  Man camp, office, and storage facilities 



		Advanced Exploration

		Drilling



		

		Preparation and reclamation of drill sites



		

		Water usage and disposal



		

		Ice road construction and use



		

		Trail building in facilities area



		

		Large scale sampling, up to 250 tons 



		

		Reclamation of trails, airstrip and facilities



		

		Equipment and materials storage



		

		Permitting



		

		Environmental Studies



		

		Move equipment to mine



		

		Road construction



		Mine Development

		Construction of:  Man camp, office, shop and storage facilities, coal processing facilities, loading facilities.  Possibly gasification and/or liquefaction facilities



		

		Possible drilling of air injection and synthesis gas withdrawal wells



		

		Possible pipeline construction



		

		Possible seismic studies



		

		Gravel pits



		

		Removal and storage of soils, overburden



		

		Permitting



		

		Environmental studies



		

		Coal mining



		Mining

		Removal and storage of soil and overburden



		

		Gravel pits



		

		Road construction



		

		Possible air injection and synthesis gas production



		

		Reclamation – backfilling, contouring, revegetation



		

		Monitoring



		

		Possible synthesis gas to liquids production



		

		Removal of buildings, roads, and facilities



		

		Environmental studies



		Post Mining

		Reclamation – backfilling, contouring, revegetation



		

		Monitoring of reclamation, water sampling, and revegetation work







The remainder of this chapter describes the ways in which lease activity resulting from the permitting may change the environment and affect the people of the North Slope. The key to understanding the potential effects lies in understanding the culture, communities, and economy of the North Slope Borough (Chapter 6, Current and Projected Uses).  Equally important is knowledge of the surrounding natural environment (Chapter 4, Habitat, Fish, and Wildlife ).    





Foreseeable Effects of Exploration and Potential Mitigation Measures	



Wildlife disturbance by aircraft - Wildlife could be disturbed by the use of aircraft.  However, wildlife disturbance can be avoided by adhering to appropriate flight path guidelines.  Aircraft can be limited to minimum elevations, and can maintain acceptable distances from any wildlife in the area.  In some situations seasonal flight restrictions might be needed.  Harassment of wildlife is illegal.  



Exploration Camps – An exploration camp would entail tents or WeatherPort type structures mounted on wooden platforms for crew housing, cooking and eating facilities, storage, sample handling, etc.  Surface disturbance due to these facilities would be minimal.  Sanitation facilities would also be needed, and wastewater would have to be disposed of in a permitted facility.  The Alaska Department of Environmental Conservation (DEC) regulates sanitation and the disposal of wastewater.  A plan of exploration and reclamation is required by 11 AAC 90.163 (a) (2) (c).  This plan must detail how all surface disturbances will be restored.  



An airstrip might be constructed to serve any camp and surrounding exploration activity.  Regulation 11 AAC 90.167 (e) stipulates that aircraft runways must be limited to the minimum necessary for the approved exploration and reclamation activities.  If use of the airstrip is part of the postmining land use plan, it could be left in place for future use.  If the airstrip is to be reclaimed after use, topsoil must be stored and redistributed as part of the reclamation process under 11 AAC 90.311, 313, and 315.  The disturbed area must be regraded to approximately the original contours under 11 AAC 90.443.  



Drilling – Under 11 AAC 90.163 (a) (2) (c) the plan of operations must include a plan for drill hole reclamation.  Regulations 11 AAC 90.167 (h) and 11 AAC 90.443 require that each disturbed area be recontoured to its approximate original contour.  Performance standards 11 AAC 90.167 (i) and (j), and 11 AAC90.451 require that topsoil be stored and redistributed and the area revegetated.  Revegetation after any surface disturbance must be diverse, effective, and permanent, and must be at least equal to the natural cover in the area.  Under 11 AAC 90.453 seeding and planting of disturbed areas must be conducted during the first normal period for favorable planting conditions after replacement of the plant growth medium.  Finally, regulation 11 AAC 90.303 stipulates that, “Each exploration hole, other drill or borehole, shaft, drift, adit, tunnel, entryway, well, or other exposed underground opening must be capped, cased, sealed, backfilled or otherwise managed, as approved by the commissioner, consistent with 30 CFR 75.1711. Closure measures must be designed to prevent contaminated water from entering ground or surface water, to minimize disturbance to the prevailing hydrologic balance, and to ensure the safety of people, livestock, fish and wildlife, and machinery.”  



Seismic work – In the event that seismic work is conducted, the effects of any associated blasting are regulated under 11 AAC 90.379.  That regulation provides that blasting shall be conducted so as to prevent injury to any person, injury to fish or wildlife, adverse effects on any underground mine, or change to the quantity, course, channel, or availability of ground or surface water outside the permit area.  



Large scale sampling – Bulk sampling could cause significant surface disturbance.  Backfilling and grading are regulated under 11 AAC 90.167.  The sampling area must be backfilled and graded to the approximate original contours and soil must be stockpiled and redistributed after sampling.   Finally, the area must be revegetated.  



Economic benefits - There is potential for local hire jobs during exploration.  Positions would include drillers, drilling helpers, and camp support.  These positions might also provide job training for local people.  If coal leases are issued, there will be rental and bonus revenues paid to the state.  





Foreseeable Effects of Development and Mining, and Potential Mitigation Measures  



	Mining would require some restriction of public access.  Access constraints are limited to those necessary for public and worker safety in and around the immediate mine area.  



	A mine would also cause some loss of habitat and displacement of wildlife.  However, the displacement and habitat loss would be limited to the immediate mine area and to the time period of construction through reclamation.  The ASCMCRA contains strict requirements for the protection of fish and wildlife and restoration of habitat after mining.  Performance standard 11 AAC 90.423 Protection of Fish and Wildlife (a) states, “An operator shall, to the extent possible using the best technology currently available, minimize disturbances and adverse impacts on fish, wildlife, and related environmental values, and achieve enhancement of such resources where practical.”  



	Paragraph (d) of that same section stipulates that the operator shall, to the extent possible using the best technology currently available, 



(1) fence roadways where specified by the commissioner to guide wildlife to road crossings. No new barrier will be approved in known and important wildlife migration routes unless satisfactory provision is made for mitigating possible interference with migration; 

(2) fence, cover, or use other appropriate methods to exclude wildlife from ponds which

contain hazardous concentrations of toxic-forming materials as a result of the operations;

(3) avoid disturbances to, enhance if practical, restore, or replace habitats of unusually

high value for fish and wildlife;

(4) ensure that the design and construction of electric power lines and other transmission

facilities are designed to minimize damage to eagles and other large birds;

(5) not use persistent pesticides on the area during operations, unless approved by the

commissioner as unlikely to harm fish and wildlife; and

(6) prevent, control, and suppress fires caused by the operation which are not approved

by the commissioner as part of a management plan.  



Paragraph (e) requires that, “If fish and wildlife habitat is to be a postmining land use, the plant species to be used on reclaimed areas must be selected based on their proven nutritional value for fish or wildlife, their use as cover for fish and wildlife, and their ability to support and enhance fish or wildlife habitat after bond release. The selected plants must be grouped and distributed in a manner which optimizes edge effect, cover, and other benefits for fish and wildlife. Restoration of aquatic habitats must be designed based on proven, or reasonably expected, value to fish and wildlife, and on their ability to support and enhance fish and wildlife after bond release.”  



Surface mining will create substantial disturbance to the surface and vegetation.  Regulation 11 AAC 90.083 (b)(3) requires a plan for backfilling, soil stabilization, compacting, and grading of mined ground.  Performance standards 11 AAC 90.441, 443 and 444 require that all mined areas be recontoured to their approximate pre-mining contours as soon as is practicably possible after mining. Backfilling material must be compacted, and placed so as to minimize erosion and adverse effects on ground and surface water.  



In preparation for revegetation, 11 AAC 90.083 (b) (4) calls for a plan for the removal, storage and redistribution of topsoil.  Performance standards 11 AAC 90.311-315 provide detailed requirements for the removal, storage, and redistribution of topsoil.  Briefly, 11 AAC 90.451 provides that the mine operator must establish on all affected land a vegetative cover that is at least equal in cover to the natural vegetation in the area, and which is comprised of species native to the area.  The vegetation must be compatible with the plant and animal species of the area, and appropriate to the planned postmining use of the area.  Standard 11 AAC 90.317 stipulates that soil nutrient deficiencies will be corrected as needed to ensure revegetation success.  In order to ensure that a revegetation program is adequate, 11 AAC 90.457 details a set of standards by which to measure revegetation success.  All of the above reclamation standards apply to mine facilities outside the immediate mine, including the mill, office facilities, shops and storage buildings, roads, conveyors, etc.  



A conventional coal mine, either surface or subsurface, will produce coal and non-coal mine wastes.  The following ASCMRCA regulations provide for stringent management of waste materials that are not used in the backfilling of mining pits, cuts, or underground mines.  



11 AAC 90.391  Disposal of excess spoil or coal mine waste

11 AAC 90.395  Coal mine waste, general requirements

11 AAC 90.397  Disposal area site inspections

11 AAC 90.401  Coal mine waste, refuse piles

11 AAC 90.403  Coal mine waste, fires

11 AAC 90.405  Burned waste removal

11 AAC 90.407  Coal mine waste, dams and embankments

11 AAC 90.411  Disposal of noncoal waste



The above performance standards provide for the management and placement of waste materials in such a manner as to effect the following objectives.  



· Waste materials will be placed within the permit area.  

· Materials will be stored in such a manner that leachate and surface runoff do not degrade surface or groundwater.  

· Leachate must meet all state and federal water quality standards for the stream into which the leachate is ultimately disharged.    

· Storage of coal waste will be designed to prevent fires.  

· Storage sites will be stable, and amenable to reclamation and revegetation.  

· Spoils will be placed in horizontal lifts and compacted concurrently.  Lift thicknesses will not exceed 4 feet.  

· Foundations and abutments of the fill area must be designed to be stable as determined by foundation testing and laboratory investigations of founding materials.  

· Dams and embankments may not be retained permanently as part of the postmining land use.  

· Any springs, seeps, or other watercourses in the area of the storage area must be diverted according to the requirements of 11 AAC 90.327 or 11 AAC 90.327, whichever is applicable.  



Mining, either surface, underground, or in situ gasification, may disturb surface or groundwater flows or quality.  All discharge or drainage waters must pass through one or more siltation facilities before leaving the permit area.  In addition, mining operations must comply with the federal Clean Water Act and other applicable water quality laws and regulations.  Performance standard 11 AAC 90.339 (b) mandates that in order to control the effects of mine drainage, pits, cuts, and other mine excavations or disturbances must be located, designed, constructed, and utilized to prevent or control discharge of acid, toxic, or otherwise harmful mine drainage water into ground water systems and to prevent adverse impacts on ground water systems or on approved post mining land uses.  Under 11 AAC 90.445 (c), if acid forming or toxic forming materials are to be covered, backfilling materials must be selectively transported and compacted as necessary to prevent leaching of acid-forming and toxic-forming materials into surface or ground water.  Standard 11 AAC 90.443 requires that all surface mining be conducted in a manner that will restore the capability of the area as a whole to transmit water to the groundwater system.  The recharge capacity must be restored to a condition that supports the approved postmining land use, minimizes any disturbance of the prevailing hydrologic balance in the mining area, and provides a recharge rate approximating the premining recharge rate.   



There is also a risk that storm runoff could wash sediment into streams or other water bodies.  To prevent damage cause by storm water runoff all mining operations are required to have a Storm Water Pollution Prevention Plan, approved by the Department of Environmental Conservation.    



A mine in the proposed permitting area would probably require a road to the Dalton Highway.  Road construction will cause surface disturbance.  Through the life of the road traffic would cause dust, and the road and traffic might affect wildlife movements.  Regulation 11 AAC 90.421 regulates dust control and stipulates that the operation must comply with all state and federal air quality laws and regulations.  Wildlife protections is stipulated in 11 AAC 90.423, discussed above, and the design would be made to limit wildlife disruptions.  The road might be reclaimed after mining had ceased, or maintained for local access, depending on the approved postmining land use.  





Hydrologic Balance 



For any proposed project, the applicant must provide their determination of the probable hydrologic consequences (PHC) within the project area (11 AAC 90.085 and 11 AAC 90.321). This determination addresses the anticipated effects of any planned mining, in-situ gasification, and reclamation on the quality and quantity of surface and ground water systems throughout the life of the project.  From this determination the applicant proposes a hydrologic reclamation plan (HRP) that shows how the project will minimize impacts to surface and ground water systems within and adjacent to the permit area, and how the project will prevent material damage outside the permit areas. 



From the PHC and HRP, the Department develops a Cumulative Hydrologic Impact Assessment (CHIA) for the project (11 AAC 90.085 and 11 AAC 90.321). The CHIA is an assessment of the probable cumulative impacts of all anticipated mining in an area to assure the operation has been designed to prevent material damage to the hydrologic balance outside the permit area.  





Coal Gasification and Coal to Liquids Projects



The Department of Natural Resources has received several inquiries recently concerning coal gasification or coal to liquids projects around the state.  This type of project should be considered as a future possibility for coal resources on Alaska’s North Slope.  



	Coal gasification involves heating coal in an oxygen-starved environment with H2O present.  Heat produced by partial combustion of the coal basically causes carbon in the coal to combine with water to produce carbon monoxide (CO) and hydrogen (H2).  This mix of gases is called synthesis gas, or syngas.  Synthesis gas has been used for over a century.  It was widely used for lighting, cooking and heating in the 19th and early 20th centuries, and was referred to as town gas.  The basic reaction to create synthesis gas is 



				C + H2O → CO + H2.  



Other reactions that occur during coal gasification include the complete combustion of carbon to CO2, and the combination of CO2 with another carbon atom to form more CO.  Methane (CH4) is also produced through the reaction of CO with H2, along with minor amounts of other hydrocarbons.  Because coal is rich in carbon it tends to create a product mix high in CO.  For many applications, such as conversion of synthesis gas to liquid hydrocarbons, a syngas product higher in H2 is desirable.  In order to achieve a higher H2/CO ratio more water is fed into the system to encourage the water gas shift reaction:  



				CO + H2O → CO2 + H2.  



Coal gasification is a complex chemical industrial process which requires considerable engineering design.  Most coal gasification is accomplished in surface plants with high capital costs.  However, coal can be converted to syngas underground (Underground Coal Gasification, or UCG).  In a UCG project air or oxygen plus varied amounts of water are injected into the coal seam through one or more wells, and the synthesis gas, along with other products, is recovered through a set of production wells.  Wells can be either simple vertical drill holes, directional drill holes, or horizontal holes that follow the coal seam.  



Syngas can be a high quality, low pollutant fuel for electricity generation.  However, syngas produced on the North Slope would be a considerable distance from the existing power grid.  Transmission lines would have to be built south as far as Fairbanks to connect a North Slope power plant to the grid.  The costs associated with syngas production and electricity generation and transmission would likely make the power uncompetitive with electricity produced from fuels closer to the markets, and possibly with renewable energy sources.  



The more likely use for syngas from the proposed permitting area would be the production of liquid hydrocarbons, particularly naphtha and diesel.  This is accomplished through a process known as Fischer-Tropsch synthesis.  The Fischer-Tropsch synthesis involves a variety of competing chemical reactions which lead to a series of desirable products and undesirable byproducts.  Many reactions are potentially involved in the process, and the details are not fully understood.  However, the most important reactions produce chain hydrocarbon molecules, and are of the following form.  



	(2n+1)H2 + nCO → CnH(2n + 2) + nH2O   (n is a positive integer.)



For example, to produce a hydrocarbon molecule with 14 carbon atoms in the chain, a component of diesel fuel, the reaction would be



			29H2 + 14CO → C14H30 +14H2O.  



The reactions involved are highly exothermic, so cooling the reaction system to the desired temperature is one of the major challenges in Fischer-Tropsch synthesis.  



The water gas shift reaction (see above) is also important.  Syngas produced from coal generally has a H2/CO ratio of about 0.7, whereas the ideal ratio for production of longer chain hydrocarbons through Fischer-Tropsch synthesis is about 2. Water is often added to the reactor in order to improve the ratio via the water gas shift reaction, aiding in the synthesis of longer hydrocarbon chains.  



The Fischer-Tropsch process is carried out by passing syngas over a catalyst, usually iron or cobalt.  Temperatures are generally within the 200-400° C range, and pressures range from approximately 150 to 600 psi.  The Fischer-Tropsch synthesis unavoidably produces a wide variety of hydrocarbon products.  The most common single product by mole percent is methane, which is generally considered an undesirable by-product.  (Because methane has a low molecular weight, the most common products by weight percent are larger hydrocarbons, generally within the gasoline to diesel range depending on the catalyst and reactor conditions.)  Substantial volumes of carbon dioxide can also be produced, as well as other undesirable hydrocarbons.  The process can be engineered to produce more of the favorable products.  Product distributions are influenced by temperature, pressure, feed gas composition (H2/CO), catalyst type, and catalyst composition.  Longer hydrocarbon chains, such as heavy waxes, can be cracked back down to shorter molecules like diesel fuel.  (USDOE/NREL, 2003).  



	Although not fully understood, the Fischer-Tropsch synthesis is a well developed technology. The process was first discovered in the 1920s by German chemists.  Germany used Fischer-Tropsch synthesis during World War II to produce fuel from coal.  South Africa has been producing coal-derived fuels since 1955, and today around 30% of the country’s gasoline and diesel needs are produced from indigenous coal.  The formerly state-owned company Sasol has produced over 1.5 billion barrels of synthetic fuel and chemical products since it commenced its coal to liquids operation in 1955.  The total capacity of the South African coal to liquids operations now stands in excess of 160,000bbl/d of product.  (World Coal Institute web site:  http://www.worldcoal.org/assets_cm/files/PDF/wci_coal_liquid_fuels.pdf )  



	In order for coal to liquids projects to be economically viable, they must be built on a large scale.  Although estimates of capital costs vary, capital requirements are high.  Building a gas to liquids (GTL) plant can cost $40,000 per daily barrel of capacity vs. $15,000 for a conventional oil refinery (Business Week, February 26, 2006).  This estimate does not include the cost of syngas generation.  At their Chinchilla project in Queensland, Australia, Linc Energy has plans to develop a 20,000 barrels per day (BPD) coal to liquid (with UCG) motor fuels plant.  The syngas will be generated in situ.  The company is trying to raise $650M for capital cost.  That calculates to about $32,500 capital costs/BPD capacity for the combined underground coal gasification and the Fischer-Tropsch plant.  (Peel, 2006)  Over 50% of the capital cost for Fischer-Tropsch production from coal commonly comes from syngas generation (Dry 2002, Senden, et al, 1992, and Vosloo, 2001, cited in USDOE/NREL, 2003).    



In 2007 the U. S. Department of Energy National Energy Technology Laboratory released a feasibility study for a 50,000 BPD coal to liquids facility in the Illinois coal basin.  (USDOE/NETL, 2007)  The study modeled a plant capable of producing 27,819 BPD of diesel, 22,173 BPD of naphtha, and 124 MW of electricity from 24,533 tons of coal per day.  At this production rate the plant was anticipated to produce 612 tons of elemental sulfur per day, and capture 32,481 tons of carbon dioxide per day.  Total capital costs were estimated at $4.528 billion, including working capital, start-up and owners’ costs, and financing costs.  This equals $90,574 per barrel of product per day capacity.  



In Situ Coal Gasification

Underground coal gasification has a number of advantages.  Since it is done in situ there is no need to mine the coal.  Many problems of mining, reclamation, and dealing with waste materials are avoided.  The ash produced by conventional burning or surface gasification of coal is left in the ground, eliminating the need to deal with these wastes at the surface.  Most of the heavy metals associated with the ash, such as mercury, arsenic, or lead, also stay in the ground.  Many other undesirable reaction products, such as SO2 and NOx, are greatly reduced.  Unwanted byproducts that are extracted from the coal seam, such as CO2, SO2, NOx, benzene, and other hydrocarbons, are relatively easily captured for sequestration or other disposal (LLNL, Draft, 2006).  



In situ gasification saves most mining and many reclamation costs.  Although there are costs associated with operating the UCG, these are generally considerably less than the costs of mining and reclamation (LLNL, Draft, 2006).  In situ gasification also saves the cost of building a surface gasifier.  As mentioned above, gasification plants frequently account for 50% or more of capital costs in coal to liquids projects.  Finally, underground gasification can produce deeper, lower quality coals than conventional mining can exploit economically.  UCG may provide a use for otherwise unmineable coal resources.  



There are also a number of technical and environmental drawbacks to UCG, which is why it has not been widely used on a commercial scale.  Underground coal gasification fundamentally involves carrying out an industrial process in an underground cavity, rather than in a controlled industrial facility.  The lack of physical control over the process creates a plethora of engineering, data gathering, monitoring, and environmental challenges.  Among the engineering problems, developing effective dispersal of oxygen and combustion within the coal seam, and creating an effective connection between the combustion zone and the production wells can be major challenges.  Supplying the right amount of oxygen to maintain optimal combustion and reaction activity, and to keep the reactor chamber at the desired temperature and pressure can also be problematic.  



The two greatest environmental hazards are the potential for groundwater contamination, and for surface subsidence due to cavity development in the coal seam followed by stoping to the surface.  In past underground coal gasification operations that resulted in contaminated aquifers, the contaminants were primarily low molecular weight organic compounds. The compounds of greatest concern were phenols and low molecular weight polycyclic aromatic hydrocarbons (PAHs), primarily the carcinogen benzene, formed by the thermal breakdown of coal in the high temperature gasification chamber (LLNL, Draft, 2006).  Despite the challenges, UCG does offers the environmental and economic advantages outlined above.  Researchers at LLNL believe that with proper site selection, engineering, and monitoring UCG can be conducted safely and effectively.   



There have been many pilot UCG projects conducted around the world.  Over 30 pilots were carried out in the United States between 1975 and 1996, testing bituminous, sub-bituminous, and lignite coals.  Presently, there are no UCG projects in the world that can be considered to be operating on a commercial scale and truly economically viable.  The former Soviet Union conducted over 50 years of research on UCG, including an electric power plant in Angren, Uzbekistan that was still operating as of 2006 after 47 years.  (LLNL, Draft 2006)  Since the Angren plant operated most of its life under the Soviet system there is some question as to whether it has been truly economically viable by capitalist standards.  Linc Energy and Ergo Exergy have been working with the Chinchilla Project in Queensland, Australia since the late 1990s.  Linc Energy hope to develop a coal to liquids facility producing 20,000 BPD of liquid fuels using UCG in the near future.  Researchers at LLNL believe UCG holds high potential for supplying future energy needs (LLNL, Draft, 2006).    



The basic requirements for in situ coal gasification are as follows:  



· The coal can be lignite, sub-bituminous, or bituminous.  It can have a high ash content.  Higher grades of coal may actually be undesirable for UCG because of difficulties developing pathways for combustion and gas movement between the injection and production wells.   

· For good performance the coal seam should be more than 10 feet thick. 

· The reaction chamber should be below the water table and deeper than 500 feet.   Depths over 1,000 feet are preferred.  

· Surrounding rock strata should provide isolation from aquifers that might be used as water supplies.  

· Vertical or horizontal wells can be used.

· Average well spacing is 200-400 feet.  



Site selection for underground coal gasification is crucial in reducing environmental and operational risks.  Strong, low permeability strata above the coal seam, low permeability in surrounding rocks stratigraphically equivalent to the coal seam, and an absence of nearby aquifers are critically important to a successful UCG project.  Failure to meet these criteria may result in poor control of the gasification reactions, poor gasification performance, leakage of both valuable products and harmful contaminants into surrounding strata, and possible contamination of nearby aquifers.  It is also critical that the UCG system operates below hydrostatic pressure so that contaminants are not forced out into surrounding rock, and possibly into nearby aquifers.  



Temperatures above about 1,000°C greatly facilitate coal gasification.  At these temperatures most of the product gas is H2 and CO, with 10-15% CO2 and minimal methane (Stephens, 1980).  Depending on local geological and hydrological circumstances, maintaining the desired operating temperature without exceeding surrounding hydrostatic pressures may be difficult or impossible.  Rock strength, permeability, and fracturing within both the coal seam and the surrounding strata will change as combustion, heating, pressurization, and cavity development proceed.  As temperature and pressure increase they may expand existing fractures or aid in the creation of new ones.  Pre-existing stress fields in the rocks may also induce fracturing under changing conditions.  As gasification continues and the reaction chamber expands, caving may extend into overlying strata, and possibly into overlying aquifers.  In order to deal with these issues and others, a detailed knowledge of local geology is crucial before beginning UCG.  



Well bore integrity will be an important component of the environmental safety of any UCG project.  A leaking well bore which penetrates the reaction chamber could allow escape of CO2, syngas, benzene and other hydrocarbons.  These leaking compounds could contaminate overlying potable water aquifers or release gases to the air.  If cement around well casing were to fail in some manner pressurized CO2 and other fluids could migrate upward into overlying strata.  Mixing CO2 with water and possibly sulfur bearing coal has the potential to generate carbonic and sulfuric acids.  These might gradually dissolve the cement securing the well casing.  Dissolution would be a much more serious problem if the cement were weak or fractured.  If CO2 and other waste products remain in the reaction chamber after gasification is complete, such as in the case of carbon sequestration, there would be a long term question of well bore integrity and leakage.  



Because the proposed permitting area is not close to any communities or other facilities, subsidence is less likely to be an issue, whether due to in situ gasification or underground coal mining.  However, regulation 11 AAC 90.101 requires a detailed subsidence management plan.  Performance standard 11 AAC 90.461 Subsidence Control requires that a miner prevent or control subsidence to the extent technically and economically feasible, and repair any damages caused by subsidence or otherwise take financial responsibility.  Paragraph (e) states, “Underground mining activities may not be conducted under or adjacent to buildings and facilities generally used by members of the public, bodies of water such as perennial streams or impoundments with a storage volume of 20 acre-feet or more, or any aquifer that serves as a significant water source for any public water supply system, unless the subsidence control plan demonstrates that

subsidence will not cause material damage or reduce the reasonably foreseeable use of the features or facilities. The commissioner will, in his or her discretion, prohibit underground mining under or adjacent to, or may limit the percentage of coal extraction in the vicinity of, the features or facilities to minimize the potential for material damage or to protect the public health and safety.”  



	If, on completion of a UCG project air from the surface somehow had access to the combustion chamber, stopping the burn could be a problem.  However, if the combustion is carried out well below the water table this should not be a problem.  



Due to the above concerns, UCG in the vicinity of fresh-water aquifers should be avoided.  Pressure, temperature, subsidence, fracturing of surrounding rock formations, and caving of the reactor cavity must be monitored carefully throughout the life of the project, and the gasification process modified to accommodate changing circumstances.  Even with the best engineering, local geological and hydrological circumstances may make UCG environmentally unacceptable due to high risk of damage to groundwater reservoirs.  



	In some cases it may be possible to use the cavity created by UCG for sequestration of unwanted carbon dioxide, and possibly other compounds.  The wells previously drilled for air/oxygen injection and syngas recovery can be used for CO2 injection.  Using existing wells for injection offers a significant savings, since well drilling commonly accounts for 40-60% of sequestration costs.  (LLNL, Draft, 2006)  



However, there are potential problems and limitations for carbon sequestration in the reaction cavity.  Sequestration is probably not practicable in reservoirs shallower than about 800 m (2,500 feet).  Carbon dioxide is sequestered as a supercritical fluid.  Storage as a supercritical fluid allows a much greater mass of CO2 to be stored in a given volume.  The critical point for CO2 is at 31.1° C and 73 atm pressure.  Under a normal hydrostatic pressure gradient, 73 atm is attained at around 800m depth.  Sequestering CO2 at a shallower depth would require overpressuring the reservoir in order to maintain a supercritical state, likely causing leakage from the reservoir.  Sequestration at this depth does have the advantage of being below most potable water reservoirs.  The farther the sequestration is from potential water supplies the better for environmental safety.  However, the operator should be certain that there are no easy pathways for CO2 and other contaminants to migrate upward into potable aquifers.  Supercritical CO2 and most hydrocarbons are less dense than water, and will migrate upward if a pathway exists.  



All of the above problems associated with cavity leakage apply to carbon sequestration.  Volatile organic compounds such as benzene may dissolve into the CO2 and be transported out of the reservoir if the CO2 escapes.  Furthermore, CO2 reacts with water to form carbonic acid.  It may also interact with sulfur in coal, char, and ash to form sulfuric acid.  Metals have increased solubility in low pH conditions, so the potential for metal leakage from the cavity is enhanced.  



Surface Gasification

	Given the uncertainties of UCG, coal could be gasified in a surface plant.  The greatest single advantage to a surface facility is that the process would be carried out in a controlled industrial facility.  Combustion rates, temperatures, pressures, feed gas and coal would all be controlled to maximize the effectiveness of the process.  Issues like creating and maintaining combustion, and connectivity between the combustion cavity and production wells would not be problems in a surface plant.  There would be no risk of contaminating groundwater aquifers through leakage from the combustion cavity.  



	The greatest disadvantages would be the cost of the gasification plant, and the costs and associated environmental effects of mining of the coal.  The coal mining would, of course, be regulated under the ASCMCRA, as well as other relevant state and federal laws.  



Coal to Liquids – Concluding Remarks  

It is possible that a coal to liquids project might be the means of making coal development on the north flank of the Brooks Range economically viable.  Such a project would be expensive, probably in the hundreds of millions or billions of dollars.  Syngas production is the greatest challenge for a coal to liquids project.  High costs would be associated with mining and surface gasification.  Underground coal gasification could reduce capital costs dramatically, thereby improving the economics.  However, the technical challenges for in situ gasification are great.  Great care would be needed to prevent contaminating groundwater supplies.  Site selection would be critical.  Without the necessary geological and hydrological conditions it might be impossible to operate a UCG project effectively and in an environmentally sound manner.  With all these caveats, coal to liquids production, possibly with underground coal gasification, may have economic potential in this part of Alaska.  

 



Economic and Cultural Effects



A coal mine and/or coal to liquids facility can reasonably be expected to have a number of economic and cultural effects.   A mine would create jobs for local people.  Potential jobs would include equipment operators, mechanics, plant and facilities operators and maintenance personnel, etc.  As an example, at Barrick Gold Corporation’s Donlin Gold Project in western Alaska, 92% of exploration camp employees and 90% of crew supervisors are Alaska Natives.  The reader is referred to http://www.barrick.com/CorporateResponsibility/CaseStudies/default.aspx for detail on the Donlin native hiring story.  Valuable job training for local residents would be an additional employment benefit.  Not only would the training prepare local workers for jobs in the mine, it would give them work skills that could be applied elsewhere, in other jobs.  



Tax revenues are another benefit.  The North Slope Borough would benefit from property taxes.  The current Borough mil rate is 18.5, or 0.0185% of the assessed property value.  The State would receive royalty payments and corporate taxes.  The state royalty for coal is a minimum of 5% of the adjusted gross value of the coal when royalty is a bid variable.  If royalty is not a bid variable it can be set from a minimum of 5% to a maximum of 12%.  The corporate tax rate is effectively 9.4% of net income.  



If a large mine were to be developed it could bring an influx of population.  However, given the remote nature of the proposed permitting area it is unlikely that workers at the mine would live in any local communities.  They would probably commute to the mine for work shifts and live in a man camp during those shifts.  This would relieve cultural and social pressure on local communities.  Mine personnel would be prohibited from hunting and fishing anywhere near the mine.  



A mine near the Dalton Highway would create increased business activity in Fairbanks and Anchorage to provide materials and supplies for the mine and other facilities.  It could provide products that would be shipped on the Alaska Railroad or perhaps through the Trans Alaska Pipeline, and would additionally benefit all Alaskans.





Chapter 8:  Discussion, Alternatives, and Recommendation



Discussion and Alternatives



	The proposed permitting would only grant exploration rights for coal.  It would not authorize any physical activity on the land; the decision to explore for and develop a coal mining operation is the subject of separate regulatory processes.  Even the coal exploration license is subject to a separate public process.  Because this Decision only considers whether to dispose of coal rights in the requested area, there are only three basic alternatives.  



1. Issue prospecting permits for the entire requested area.  

2. Issue prospecting permits for parts of the requested area, withdrawing portions of the area due to environmental or cultural sensitivity.  

3. Do not issue prospecting permits for coal.  



As has been discussed in the previous text, there are numerous potential benefits to coal development on the North Slope.  There are also potential environmental and cultural drawbacks.  Given the current level of knowledge regarding the geology of the area and its potential for coal development, it is impossible to foresee all future scenarios and evaluate potential actions for their economic benefits, social outcomes, and environmental consequences and mitigation measures.  



The ASCMCRA mandates that all future exploration, development, and mining must be thoroughly studied, with agency and public comment, and then permitted before any actions are taken.  At each step along the way applicants will clearly state desired exploration and development activities through plans of operation and reclamation.  As exploration and development proceed (if exploration and development occur) more information will become available to guide better informed decisions.  If the requirements of the ASCMCRA cannot be met at any stage, development will not be permitted.  



The first alternative allows the state to reap the potential benefits of coal development on this part of the North Slope.  This alternative allows the Department of Natural Resources to fulfill its responsibility for natural resource development under Article VIII of the Alaska Constitution.  The potential environmental and cultural problems can be avoided or mitigated through the ASCMCRA and other regulatory programs.  



Alternative number two would be appropriate if most or a large portion of the proposed permitting area were suitable for issuing coal prospecting permits, but not all.  This would allow the state and local governments to benefit from coal development, while protecting particularly sensitive areas.  Issues that might preclude coal permitting include critical wildlife and habitat, very important subsistence use areas, or historical or archaeological sites of great value.  As an example, caribou migration along the Anaktuvuk River is very important to the community of Anaktuvuk Pass.  Depending on the location of the caribou migration, a corridor along the Anaktuvuk River might be withdrawn from the permitting area.  The DNR looks forward to input from residents of the North Slope and others on the second alternative.  



The third alternative would preclude the negative environmental and cultural effects of development.  However, it would also preclude realization of any of the potential economic and social benefits of development.  Furthermore, a decision not to offer coal permitting will de facto make coal development decisions without the benefit of knowledge to be gained in the future.  





Recommendation



The second alternative is in the best interest of the State.  The Alaska Department of Fish and Game (ADF&G) has submitted comments recommending that a half mile buffer on either side of the Nanushuk River and May Creek be omitted from any coal prospecting permits along stretches of these two streams that contain Dolly Varden spawning/overwintering habitat.  (See Appendix A:  State Agency Comments, and Figure 5.1: Dolly Varden Spawning/Overwintering Habitat, p. 37.)  The department of Natural Resources will implement the ADF&G recommendation.  



Further information received during the period of public notice may justify the exclusion of other portions of the proposed area from the permitting process.



This second alternative will allow the state and all stakeholders to move forward to realize the multiple benefits of coal development.  These benefits include:  revenues to the state and local government through taxes and royalties; development of the coal resources for the use of Alaskans and Alaska communities; jobs for the people of Alaska, particularly people in rural North Slope communities; and job training for Alaska residents.  The ASCMCRA provides for the public decision process at each step in future coal development.  In concert with action by other government regulatory agencies, ASCMCRA will preclude development with unacceptable negative consequences.  



	The foregoing is a Preliminary Decision.  A Final Finding and Decision (FFD) will be prepared subsequent to the period of public notice.  The FFD will address significant issues or concerns raised during the public review process of the Preliminary Decision.  Review of agency and public comments may result in changes to the preferred alternative, or possibly the selection of a different alternative, including not going forward with any action.  
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Appendix A:  State Agency Comments



The following table is a summary of comments from state agencies, and the DNR response, if a response is required.  Four ADF&G wildlife biologists, Jack Winters, Geoff Carroll, Jim Dau and Lincoln Parrett, provided edits to the manuscript.  Their wildlife edits were incorporated into the Preliminary Decision.  





		Agency Comment

		DNR Response



		ADF&G – ADF&G recommends that portions of the proposed coal prospecting permit areas be withdrawn from consideration due to the presence of highly limited Dolly Varden spawning and overwintering areas.  These are discrete, localized areas of adequate groundwater spring flow that do not freeze to the bottom, providing the conditions to allow eggs to incubate and hatch, and the other age classes to overwinter.  These spring areas are unique and essential to the survival of Dolly Varden.  ADF&G recommends that an area one half mile from either bank of the Dolly Varden spawning/overwintering areas in the Nanushuk River and May Creek be excluded from the coal prospecting permits.   



		DNR – The DNR will exclude the requested buffers around the Dolly Varden spawning/overwintering areas on the Nanushuk River and May Creek from the Coal Prospecting Permits.  





		ADEC – ADEC presented their regulatory requirements for coal exploration.  These included requirements for drill and exploratory pit wastes under AS 46.03.100, discharge from open cut trenches, and well design, installation, and decommissioning.  ADEC also requires permits for domestic waste water disposal from camps, drinking water, solid waste disposal, and air quality, and approves Storm Water Pollution Prevention Plans (SWPPPs).  The ADEC also commented that after October 10, 2010, the required NPDES permit will be an APDES permit, as ADEC is taking that responsibility from the EPA.  



		DNR – Comments noted.  However, the current permitting process does not authorize any activity on the ground.  The ADEC regulatory authority will be in effect when exploration or development activity is proposed.  
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