
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CHAPTER 4:  ENVIRONMENTAL 
CONSEQUENCES 

 



Chapter 4: Environmental Consequences 

Yukon Flats Land Exchange Final EIS February 2010 4-1 

4 Environmental Consequences 

4.1 Summary of Major Changes between the Draft and Final EIS 

Several major changes were made to the Draft Environmental Impact Statement (EIS) and 
incorporated into this chapter of the Final EIS based on public comments on the Draft EIS. These 
changes are (and Section where change was made): 

1. Included a section on emergency spill response activities that would occur if a spill occurred 
during oil and gas exploration and development (Section 4.5.2.2). 

2. Included an expanded discussion of the risks of an oil spill to aquatic resources in the Yukon 
Flats, including Beaver Creek and the Yukon River (Section 4.5.2.3). 

3. Included a discussion of modeling used to predict air quality impacts from exploration and 
development (Section 4.6.1.2). 

4. Included a section that discusses the potential impacts to paleontological resources from 
Phase I and Phase II activities for each alternative (Section 4.7). 

5. Expanded the discussion of the effects of oil spills on resources for most resource sections in 
Chapter 4. 

6. Prepared tables showing criteria for Wilderness review and evaluation for Wilderness 
Review Units on the Refuge for each alternative (Section 4.17.1, Tables 4-28 to 4-37). 

7. Added a section for each resource under Cumulative Effects that discusses potential effects 
of climate change on Refuge resources. 

4.2 Introduction – Preview of this Section 

This chapter discusses the potential effects that the Proposed Action and other alternatives might 
have on the natural, cultural, and socioeconomic resources of the Yukon Flats. A summary of the 
relative degree of predicted effects for each resource was provided in Table 2-5. This chapter 
should be read together with Chapter 2 (Alternatives) and Chapter 3 (Affected Environment). The 
analyses of environmental consequences found in this chapter are based on the alternatives and 
special features of the alternatives as identified in Chapter 2, and on the descriptions of the 
important resources and their occurrence and status within the Yukon Flats National Wildlife 
Refuge (Refuge) provided in Chapter 3. The maps, tables, and figures found in these earlier 
chapters may be particularly useful to the reader’s understanding of the potential impacts of each 
alternative upon the different resources that occur in the Refuge. 

The effects of the Proposed Action and other alternatives are discussed by resource in 
Sections 4.6 through 4.28. Within each resource, the direct and indirect effects are evaluated by 
alternative (Proposed Action, Land Exchange with Non-Development Easements Alternative, 
Land Exchange Excluding the White-Crazy Mountains Alternative, and No Land Exchange 
Alternative) and by phase (Phase I and Phase II). These direct and indirect effects evaluations are 
followed with discussions of the cumulative effects (Section 4.24), unavoidable adverse effects 
(Section 4.25), the relationship between local short-term uses and maintenance and enhancement 



Chapter 4: Environmental Consequences 

4-2 February 2010 Yukon Flats Land Exchange Final EIS  

of long-term productivity (Section 4.26), the irreversible and irretrievable commitment of 
resources (Section 4.27), and energy use and conservation (Section 4.28).  

One of the consequences of the proposed land exchange may be oil exploration and development 
on lands obtained by Doyon, Limited (Doyon). Therefore, we assessed the potential direct and 
indirect effects of oil and gas exploration and development on core exchange lands in addition to 
the effects of the land exchange itself. Each action alternative has two phases. Phase I is the initial 
land exchange, along with proposed oil and gas exploration activities. Phase II includes proposed 
oil and gas development by Doyon and land purchases/infrastructure improvements by the 
Service that could occur if oil and gas resources are discovered and developed. Oil and gas 
development may or may not take place as it is dependent on a discovery being made during 
exploration. Oil and gas exploration and development may also be conducted on other Native-
owned lands within the Refuge, with or without the land exchange. As these activities are not 
directly related to the land exchange, their effects are addressed in the cumulative effects analysis 
in Section 4.24. 

The effects analysis is limited to lands in the Refuge as indicated in Figure 1-1 and in figures 
throughout this chapter, unless otherwise noted. When the Refuge is referenced in this context, it 
refers to all lands within the Refuge boundary regardless of land ownership. When the term 
Refuge lands is referenced, it means all Federal lands and water within the Refuge that are 
managed by the U.S. Fish and Wildlife Service (Service) and not selected by Native corporations. 
The area of interest is broadened in some cases, particularly for socioeconomics, to include the 
communities of Arctic Village, Central, Circle, and Venetie, which are outside but near the 
Refuge. The analyses also extend into the White Mountains National Recreation Area for 
discussions of the road and pipeline that would be required for accessing any development within 
the Refuge. The area of interest also varies for the analysis of cumulative effects as described in 
Section 4.24.  

4.3 Land Management  

Direct and indirect effects of the proposed land exchange are directly related to key differences in 
landowner management practices and allowable uses of the land before and after they are 
exchanged. These key differences are summarized in Table 4-1 and are used as a basis for 
evaluating the environmental consequences. The primary land status types involved in the 
Proposed Action and other alternatives include: Refuge lands on which the Federal ownership 
includes both surface and subsurface; halo lands that would be federally owned, but on which 
Doyon would hold subsurface oil and gas interests; Doyon lands (Doyon holds surface and 
subsurface ownership); Doyon lands on which Doyon would donate non-development easements; 
and the Beaver Creek public use easement, which would be on lands Doyon would own, but on 
which the Service would retain a surface easement.  

All Refuge lands are managed under “minimal management” guidelines as described in the 
Refuge’s Comprehensive Conservation Plan (CCP). Lands that are selected, but not yet 
conveyed, are managed under the same guidelines. Halo lands would be managed in the same 
manner because the Service would retain surface ownership. Lands on which Doyon would place 
non-development easements would be managed the same as other Doyon lands, with the 
exception that commercial uses and development would be prohibited as indicated in Table 4-1. 
In most cases, lands on which the Service would obtain public use easements would be managed 
under the same guidelines with some exceptions as shown in Table 4-1. Draft terms for the non-
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development easements and Beaver Creek public use easement are provided in Appendix E. The 
current management guidelines for Refuge lands will be in effect at least until such time as the 
CCP is revised. The CCP review and revision process is set to commence in 2012. 

Table 4-1 Land management and allowable uses on lands involved in the Proposed Exchange 

Use Refuge Land1 Halo Land Doyon Land 
Beaver Creek  

Public Use 
Easement 

Non-  
Development 

Easement 
Public Use 
Hunting Yes Yes No Yes No 
Fishing  Yes Yes No Yes No 
Wildlife observation Yes Yes No Yes No 
Camping Yes Yes No Yes No 
Hiking Yes Yes No Yes No 
Trapping Yes Yes No Yes No 
Commercial Use 
Oil development No No2 Yes on  <1,000 acres No 
Mining NA3 NA3 NA3 NA3 NA3 
Timber harvest NA3 NA3 NA3 NA3 NA3 
Guided hunting/fishing Yes Yes No No No 
Sand/gravel extraction No No Yes on  <1,000 acres No 
Grazing No No Yes No No 
Subsistence Use – Hunting 
Federal regulations Yes Yes No No No 
State regulations Yes4 Yes4 Yes Yes Yes 
Subsistence Use – Fishing 
Federal regulations Yes Yes Yes Yes Yes 
State regulations Yes4 Yes4 Yes4 Yes4 Yes4 
Access 
Controlled by Refuge5  Yes Yes No No6 No 
Controlled by Doyon No No Yes Yes6 Yes 
Notes: 
1 Native-selected lands are Federal lands until such time as they may be conveyed. They are managed the same as the 

surrounding Refuge lands. 
2 Oil and gas resources could be extracted, but no surface development permitted. 
3 NA is not applicable, as commercial resources have not been identified on these lands. 
4 State regulations apply unless superseded by Federal regulations. 
5 Doyon has some control according to Title 11 of the Alaska National Interest Lands Conservation Act (ANILCA). 
6 The Beaver Creek public use easement would be on lands Doyon would own and would control the right-of-way access, but 

on which the Service would retain a surface easement. 
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4.4 Assumptions about Future Oil and Gas Exploration and Development  

The following sections describe how and where future oil and gas exploration activities might 
occur in the core lands that would be obtained by Doyon. The descriptions are somewhat 
speculative, but they are based on recent examples of oil and gas exploration and development 
projects on the North Slope and in interior Alaska. At this time, we do not know exactly what 
activities may take place and in what order. Additionally, the magnitude of future activities 
depends entirely on the volume of recoverable oil and gas that might ultimately be discovered in 
the Yukon Flats Basin. However, the following descriptions represent a reasonably foreseeable 
development scenario of future oil and gas activities on these lands. We developed these 
hypothetical scenarios as a basis for assessing the potential environmental effects of future oil and 
gas exploration and development. 

4.4.1 Where Future Oil and Gas Exploration and Development Might Occur 
The locations where exploration and development might occur are not known because: (1) Doyon 
has not yet proposed specific exploration plans, and (2) additional exploration is needed before 
the specific locations of developable quantities of oil and gas resources can be predicted. 
However, we assume that cost constraints would limit exploration to areas where the potential for 
oil and gas resources has been identified and that development would only occur on lands that 
have been explored. 

Oil and gas resources form at certain depths in the earth under certain conditions but may 
subsequently migrate laterally or upwards through the earth. Studies suggest that any technically 
recoverable oil and gas resources in the Yukon Flats Basin are likely to be in the deeper parts of 
the basin with the maximum amount of sedimentary fill. Assessments based on gravity and 
magnetic surveys (Stanley et al. 2004; Till et al. 2006) have enabled scientists to map the deeper 
areas of the basin where sedimentary fill is comparatively thick (Barnes 1977; Decker and Karl 
1977; Ehm 1983; Morin 2002). Figure 3-3 shows those areas in the Refuge under which the 
basin is thought to be deep enough (>8,200 feet) to have generated oil and gas, and surrounding 
areas where generated oil and gas may have migrated within the earth. The limits of lateral 
migration are estimates and could be more or less. These areas, which include the potential 
generation and migration areas, are considered to have potential for oil and gas resources. The 
areas with potential oil and gas resources are identified with stippling in Figure 3-3 and total 
approximately 2.9 million acres. Subsequent to these studies, Rowan and Stanley (2007) 
conducted burial and thermal history modeling and concluded that the depth to the top of the oil 
window could be 6,000 feet in depth. Thus, the amount of area with potential oil and gas 
resources could be larger than the area shown in Figure 3-3. 

It is important to note that Figure 3-3 is based on information released by the U.S. Geological 
Survey (USGS) in 2006 that was not available during the exchange negotiations. At that time, 
both parties believed there was a single deep-basin area. The recent USGS basin mapping 
identifies a much larger area with oil and gas potential, including multiple deep basin areas (Till 
et al. 2006; Rowan and Stanley 2007). This information likely would have influenced which 
lands Doyon was willing to give up in the exchange. 

We assume all exploration and development in the Refuge would be restricted to Native-owned 
lands that are located within the 2.9 million acres with oil and gas potential. Currently, 
approximately 1,055,000 or more acres of the 2.9 million or more acres of lands with potential for 



Chapter 4: Environmental Consequences 

Yukon Flats Land Exchange Final EIS February 2010 4-5 

oil and gas are Native-owned and therefore open to exploration and development. Refuge-
administered lands with potential for oil and gas would be closed to exploration and development. 
In our analysis of the direct and indirect effects of the land exchange, we only evaluated 
exploration and development that would occur on the portion of the core lands that has been 
identified as having potential for oil and gas resources. However, the core lands and associated 
halo lands under each action alternative (Proposed Action, Land Exchange with Non-
Development Easements, and Land Exchange Excluding the White-Crazy Mountains) lie almost 
entirely within the area with potential for oil and gas (Figures 4-1, 4-2, and 4-3, respectively). 
The effects of exploration and development on non-exchange Native-owned lands in the Refuge 
are addressed in the cumulative effects analysis in Section 4.24.  

The land exchange would open 83,500 to 110,000 acres of former Refuge land to exploration and 
development. However, the Service would acquire lands with oil and gas potential from Doyon. 
The net result of all the action alternatives would be less surface land with oil and gas potential 
being open to exploration and development than at present (Table 4-2). This is because the land 
parcels to be exchanged were selected prior to the re-mapping of the Yukon Flats Basin; some of 
the lands that would be obtained by the Service are within the area now identified as having oil 
and gas potential. 

Table 4-2 Approximate area of surface lands in the Yukon Flats Refuge that would be open to 
oil and gas exploration and development under the Proposed Action and other 
alternatives 

Alternative 
Land Open to Exploration and Development (acres) 1, 2 

Existing Conditions After Phase I After Phase II 
Proposed Action 1,055,000 1,034,000 990,000 
Exchange with Non-
Development Easements 
Alternative 

1,055,000 990,000 990,000 

Exchange Excluding 
White-Crazy Mountains 
Alternative 

1,055,000 1,009,000 1,000,000 

No Land Exchange 
Alternative 1,055,000 1,055,000 1,055,000 

Note: 
1 Refuge-administered lands are currently closed to oil development. Surface lands open to oil and gas exploration and 
development are limited to Native-owned (Village and Regional Corporation) lands within the estimated oil generation and 
migration areas. These include lands that would be acquired by Doyon in the land exchange (Phase I and Phase II). Doyon 
owns the subsurface of all Native-owned lands inside the Refuge. If the surface estate is under a different ownership, Doyon 
would need to negotiate a surface-use agreement with the surface landowner. Halo lands are considered closed to exploration 
and development in this analysis, as no surface occupancy would be permitted for exploration and development. However, 
resources could be extracted by Doyon from these lands via directional drilling. 

2 Acreages are based on information in Till et al. (2006), who estimated that the depth to the top of the oil window may be 
about 8,200 feet. A more recent study by Rowan and Stanley (2007) suggested that the depth to the top of the oil window may 
be about 6,000 feet. If so, the acreage that could have potential for oil and gas may be greater than the acreage given above. 

 

4.4.2 Exploration Activities that Might Occur 
Exploration includes the gathering of data through remote-sensing methods, such as geophysical 
and geochemical surveys, and by exploratory drilling. In frontier areas, oil and gas exploration 
usually begins with seismic surveys conducted at the surface in order to define prospective areas  
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and reduce the cost of drilling. However, because some seismic surveys have already been 
conducted in the Refuge, it may be cost-effective to proceed with exploratory drilling without 
conducting additional seismic surveys. If additional seismic surveys are needed, they would likely 
focus on areas with a high likelihood of having oil and gas resources. 

4.4.2.1 Exploration Seismic Surveys 

There are two basic kinds of seismic surveys: two-dimensional (2-D) and three-dimensional 
(3-D). For 2-D surveys, data are acquired sequentially along relatively few linear survey lines that 
may be parallel to each other or may intersect. There can be miles of space between lines. The 
layouts of 178 miles of existing Texaco 2-D seismic survey lines and 240 miles of existing Exxon 
2-D seismic surveys on the Refuge are shown on Figure 3-2 and provide an indication of the 
scale and geometric formation of 2-D seismic surveys. The layout of other smaller 2-D surveys 
conducted in the Kandik Basin can be seen in the same figure. In comparison, 3-D surveys 
involve multiple, closely spaced (often as close as 220 feet, but can be as wide as 1,760 feet) lines 
in a tight grid pattern, with parallel source lines (along which shot points are located) crossing the 
receiver lines (along which geophone receivers/recorders are placed) at a diagonal angle. These 3-
D surveys are generally conducted over a smaller field or prospect area. They provide better 
images of the subsurface conditions than can be accomplished with 2-D. 

Based on discussions with industry, Doyon and the Bureau of Land Management (BLM) believe 
that 100 to 200 miles (a footprint of 170 to 340 acres) of new 2-D seismic surveys could be 
conducted in the core lands during exploration efforts over the 2 to 3 years following the 
exchange. It is possible that additional 2-D seismic surveys or 3-D seismic surveys could be 
conducted in the future, pending the results of the initial seismic surveys or drilling, but such 
efforts are too speculative to quantify at this time. Typical seismic survey camps, equipment, and 
survey lines are pictured in Photos 1 through 16.  

We based our effects analyses on the following additional assumptions concerning future 
exploration seismic surveys in the Refuge. The assumptions, except where noted, were based on 
the characteristics of a 2004 to 2005 survey conducted in the Nenana Basin about 150 miles west 
of the Refuge by a group in which Doyon was a partner. We assumed that: 

• All seismic surveys would be conducted in the winter when there is sufficient frost and snow 
cover to avoid most direct effects on soils. 

• Seismic exploration involving surface-disturbing activities or clearing of vegetation would not 
be permitted on Refuge lands.  

• The seismic energy source would be either vibroseis or explosives such as dynamite. 

• Shot points would be located along survey source lines at intervals of approximately 220 feet. 

• If vibroseis is the energy source, the vibrator pads would be mounted on trucks (Photos 1 
and 2) with low pressure tires (3 to 4 pounds per square inch). 

• If explosives are used as the energy source, narrow profile, tracked drills with air, dry, or wet 
auger systems (Photos 3 and 4) would be used for drilling 25-foot-deep (could be 20 to 60 feet 
deep), 3.5-inch-diameter holes in which an approximately 5-pound explosive charge would be 
placed and detonated. Prior to detonation, the augered material would be placed back in the 
hole over the explosive and a plug placed in the hole. Material is rarely ejected from the surface 
of the hole during detonation. 
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• Other equipment that would be required includes all-terrain vehicles (ATVs) for the movement 
of crews and equipment, 4x4 pick-up trucks, mulchers, and a bulldozer. 

• Woody vegetation would be cleared along survey lines using mechanized mulchers (Photo 5). 

• Survey lines cleared by the mulchers would be approximately 14-feet-wide (Photos 6 
through 14). 

• Global Positioning System positioning would allow the placement of some line meanders 
(Photo 8) to reduce clearing and other environmental impacts. 

• A remote camp (Photos 15 and 16) would be established on about 2 acres of private lands in 
the core lands to house the survey crew; the camp may be located on a frozen lake so that 
clearing of vegetation is not required. 

• A survey crew of up to 50 people would be required for a 2-D survey; a crew of up to 74 people 
would be required for a 3-D survey (Doyon 2004). 

There would be no discharges of wastes from the remote camp; flammable wastes, including 
human sanitary wastes, would be incinerated; the ash and inflammable wastes would be hauled to 
a certified landfill in Fairbanks. 

  
Photo 1 Typical truck-mounted 

vibroseis equipment 
 

Photo 2 Covered truck-mounted 
vibroseis equipment on 
the line 
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Photo 3 Side view of a narrow 
track-mounted auger 
drilling a shot-point hole 
for a seismic survey 

 

Photo 4 View at back of a narrow 
track-mounted auger 
drilling a shot-point hole 
for a seismic survey 

 

 
Photo 5 Mulcher used to clear 

survey lines in the Nenana 
Basin seismic survey 

 

  
Photo 6 Ground view of a recently 

cleared 2-D survey line for 
the Nenana Basin seismic 
survey 
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Photo 7 Aerial view of a single 2-D 
survey line for the Nenana 
Basin seismic survey 

 

Photo 8 A meander in a Nenana 
seismic survey line (Photo 
by Jim Durst Alaska Department 
of Natural Resources Office of 
Habitat Management and 
Permitting [ADNR/OHMP]) 

 

Photo 9 Recently mulched seismic 
survey line 
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Photo 10 View from the air of 
mulched seismic survey 
line in the Copper River, 
Alaska, area in the summer 
following the survey (Photo 
by Jim Durst ADNR/OHMP) 

 

 
Photo 11 A mulched seismic survey 

line in mixed spruce/shrub 
cover types in the Copper 
River, Alaska, area in the 
summer following the 
survey (Photo by Jim Durst 
ADNR/OHMP) 
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Photo 12 A mulched seismic survey 
line in mixed spruce/shrub 
cover types in the Copper 
River, Alaska, area in the 
summer following the 
survey (Photo by Jim Durst 
ADNR/OHMP) 

 

Photo 13 A mulched seismic survey 
line in closed spruce forest 
in the Copper River, 
Alaska, area in the summer 
following the survey (Photo 
by Jim Durst ADNR/OHMP) 

 

Photo 14 A mulched seismic survey 
line in the Copper River, 
Alaska, area in the summer 
following the survey (Photo 
by Jim Durst ADNR/OHMP) 
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Photo 15 Aerial view of the Nenana 
Basin seismic survey 
remote camp 

 

Photo 16 Close-up view of the 
Nenana Basin seismic 
survey remote camp 

 

 

• Cleanup crews would be employed to inspect and clean all survey lines and camp sites at 
completion of the survey, and all refuse would be hauled out of the Refuge and disposed of 
properly. 

• Overland travel could be required on Federal and private lands within the Refuge to provide 
access to the survey area for crews, equipment, and supplies, which would require some 
clearing of vegetation. 

Several routes and transportation methods have been considered for accessing the core lands with 
survey equipment and supplies. These include: 

• Barging exploration equipment to Fort Yukon and using the existing winter trail to get 
equipment to Birch Creek, and then constructing a new trail to the core lands. 

• Flying the equipment into Birch Creek, followed by overland transport to core lands. 

• Flying the equipment in and landing on an airstrip prepared on a large frozen lake, such as 
Berman Lake or Strip Lake, in or near the core lands. 

• Overland access via a new trail from Livengood on the Dalton Highway. 

• Overland access via Birch Creek during winter when it is frozen. 

• Overland access via a new trail from Circle on the Steese Highway. 

All of these options for transporting equipment, except overland from Circle, are thought to be 
impractical. In a likely scenario, both the temporary remote camp and seismic equipment would 
be driven along the Steese Highway to Circle and subsequently hauled by Low Pressure Vehicles 
(LPVs) overland to the survey area during the winter. A preliminary engineering review 
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identified the most likely route for the overland move (Recon 2004). This route is approximately 
80 miles long from Circle to the center of the core lands; about 28 miles of the route would be 
located on Refuge lands and would require a right-of-way (ROW) permit from the Service. Most 
woody vegetation would be cleared from the route to a width of about 30 feet. Approximately 10 
miles of the route could be on frozen lake surfaces where there is no vegetation. Other portions of 
the route would be in vegetated areas such as muskeg that would not require clearing. The route 
also could be aligned to minimize clearing; however, for this analysis we assumed that clearing 
would be required along 70 miles (directly impacting approximately 250 acres). A snow-packed 
trail would be created along the route by clearing the vegetation with a mechanical mulcher, 
spreading the mulched material in the trail, and plowing/compacting the snow to make a firm 
surface. The route would be used twice, once for entering and once for exiting. Travel would be 
more frequent along some of the survey lines that are used to transport survey crews between the 
remote camp and the work site.  

We assumed that the overland move to the survey site, as well as the seismic survey, would take 
place when there is sufficient depth of frost in the soils and sufficient snow depth on the surface 
to avoid most direct effects on the soils from vehicular traffic. However, there are currently no 
requirements as to the snow and frost depths on private lands. In the Northeast National 
Petroleum Reserve-Alaska on the North Slope, the BLM limits overland vehicular traffic to 
periods when the ground is frozen to a depth of 12 inches and there is an average snow depth of 6 
inches (Bureau of Land Management and Minerals Management Service 1998). On State lands on 
Alaska’s North Slope, the Alaska Department of Natural Resources (ADNR) requires there be 
6 inches of frost and 6 inches of snow before overland tundra travel can occur. On other State 
lands in the interior of Alaska, permits issued by ADNR for exploration stipulate that there must 
sufficient depth of snow and ice to protect the ground surface. Photos 17 and 18 show some of 
the types of LPVs that might be used to transport equipment for these overland moves. 

Photo 17 LPV (tracked) 
equipment used for 
overland moves 
during exploration 
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Photo 18 LPV (Rolligon) 
moving exploration 
equipment 

 

 
 

4.4.2.2 Exploratory Drilling 

Recent exploration in comparatively remote roadless areas, such as the North Slope and the 
Nenana Basin, suggests that exploratory drilling in the Refuge would take place during the 
winter. Drill sites would probably be accessed with LPVs in the same manner as described above 
for the seismic survey areas. We assume that the trails created for the seismic survey overland 
move also would be used to access exploratory drill sites so that additional clearing would be 
restricted to the length of trail required to access drill sites from the former location of the seismic 
survey remote camp. The drill sites also would be supported by a 5,000-foot airstrip that might be 
a frozen lake surface.  

Drilling would take place on specially constructed ice pads (Photo 19). Woody vegetation would 
first be cleared from the pad area, which would then be repeatedly flooded to build up layers of 
ice. Under very cold conditions, the ice build-up may be 1.5 inches per day, but the process can 
be accelerated by the introduction of ice chips from lake surfaces. The ice pads are typically 0.5 
to 1.0 feet thick. The same process is used to create floating or grounded ice bridges across 
streams along the site access route. 

Photo 19 Typical North Slope ice 
drilling pad and drilling rig 

 
 

For the purposes of this impact assessment, we made the following assumptions concerning 
future exploration and delineation drilling on the core lands and currently Native-owned lands in 
the Yukon Flats.  

• Exploratory drilling would be conducted only on the core lands received by Doyon and Native-
owned lands; no drilling would occur on Refuge lands. 
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• Drilling would be conducted in winter on 6-acre ice pads; drilling crew quarters would be 
located on the pad. 

• A maximum of twelve 10,000-foot-deep vertical (not directional drilling) exploration and 
delineation wells would be drilled over a 4-year period (approximately 3 per year, 
consecutively within the year), each on a separate pad with a single drilling rig and crew of 55 
to 65 workers. 

• Total annual water use for drilling operations and pad construction, based on 3 wells per year, 
would be approximately 3,850,000 to 6,450,000 gallons (12 to 20 acre-feet [ac-ft]); all water 
would be used during the winter. Water use would be less if Doyon were to use reinjected 
natural gas rather than water to maintain well pressure. 

• Water sources would be surface waters for ice pads and drilling, while water wells may be 
drilled for potable water. A Temporary Water Use Permit from ADNR would be required and 
would include stipulations to protect aquatic resources from excessive water withdrawals. 

• Snow-packed trails, rather than ice roads, would be used to access drill sites. 

• The number of miles of snow-packed trails (30 feet wide) required to access drill sites is 
unknown; we assume the same route used to access seismic survey areas would also be used to 
access the exploratory drilling sites. 

• Drilling would generate about 140,000 gallons of waste drilling fluids and 800 tons of drill 
cuttings (earth removed by drill bit) per well; 420,000 gallons of drilling fluids and 2,400 tons 
of drill cuttings per year; and about 840,000 to 1,680,000 gallons of drilling fluids and 4,800 to 
9,600 tons of drill cuttings for the entire exploratory drilling program (6 to 12 wells). 

• Generated waste consisting of drilling waste (primarily used drilling fluids and drill cuttings), 
sanitary waste, domestic waste, and trash would be stored temporarily on the drill pad in metal 
containers and then either hauled off for disposal via truck or injected into the well. 

4.4.3 Oil Development That Might Occur 
Oil field development may occur after one or more seasons of exploratory drilling, seismic 
surveys, and subsequent delineation drilling if economically recoverable resources are identified. 
The probability of a discovery and subsequent development is difficult to predict. Success rates of 
7.7 to 21.5% were reported for wildcat wells (wells in previously unexplored areas) in various 
locations in the United States during the period 1987 through 1991 (Iledare 1999) and 38 to 45% 
in 2001 and 2002 (Indian Health Service Energy Inc. 2004). Success rates are generally higher in 
mature sedimentary basins and especially along producing trends where well data and 3-D 
seismic data are available. For example, the success rate on the North Slope before the advent of 
3-D seismic and widespread use of directional drilling was 3.3% (Alaska Department of Natural 
Resources 2003), but from 1995 to 2001, the success rate was 32%. The Yukon Flats Basin has 
no drilling history, no established trends, and no surface indications of hydrocarbon traps, such as 
the surface expression of geologic structures that would have a high probability of containing 
hydrocarbons (such as anticlines), and may therefore experience a lower success rate. 

The majority of economically recoverable reserves are produced from the few largest prospects in 
a basin. If all lands in a basin are equally available for exploration, these largest prospects are 
usually drilled first. Oil resources in the Yukon Flats Basin could be as great as 500 million to 
1 billion barrels (bbls). For the purpose of describing a comparatively low probability but high 
resource scenario for our analysis, we assume the largest oil discovery in the core lands could be 
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500 million barrels (MMbbls). This is based on the fact that the core lands together with the halo 
lands, represent less than 10% of the area identified as having potential for oil and gas. The North 
Slope’s Alpine field, with reserves of about 500 MMbbls, is an example of such a large field. 
Comparatively smaller fields are also likely to have development potential. Tabasco, Tarn, and 
Badami fields, with 25, 50, and 125 MMbbls, are examples of small-to-medium North Slope oil 
fields.  

To assess the potential effects of oil and gas development on core lands that could be received by 
Doyon through the exchange, we made assumptions about what oil and gas development might 
look like should resources be discovered. We assumed development in the core lands would 
consist of one oil field, which in size and magnitude of effects would range from a small field 
similar to Tabasco, Tarn, or Badami, to a large field with satellites similar to the Alpine field. We 
developed scenarios or hypothetical models for a small and large field using these oil fields as 
examples of recent North Slope development. Analyses of the direct and indirect effects of the 
Proposed Action and other alternatives were based on these scenarios.  

4.4.3.1 Large Oil Field Development 

Figure 4-4 is a schematic of a hypothetical large oil field that could be developed within the core 
lands in the event of a significant discovery. This large oil field scenario is based on the Alpine 
field and consists of (1) two main production drilling pads, (2) a gravel airstrip, (3) five satellite 
pads with intra-facility gravel roads, (4) fluid transfer pipelines, and (5) six arterial roads. At the 
peak of development, a full-scale project with roads and multiple drill pads could employ 600 to 
700 people, with 300 to 400 people involved in construction and the remainder involved in 
drilling. All personnel would be housed at the facilities on the gravel pads. During the production 
stage, only 40 to 50 people would be needed to conduct routine production operations. We 
assume the large field would be accessed from outside the Refuge by an all-weather gravel access 
road from the Dalton Highway and a crude oil sales pipeline to the Trans-Alaska Pipeline System 
(TAPS). These facilities, which would be constructed in the same ROW, are discussed in Section 
4.4.3.3.  

We assumed the large (Alpine-type) field would have about 100 wells in the main development 
area and a maximum of 30 wells per satellite pad (total 250 wells). These wells would include 
production, injection, and service (monitoring and disposal) wells. The large field is assumed to 
have reserves of about 500 MMbbls, a life-span of 30 to 50 years, and peak production of about 
100,000 bbls per day. 

The large field would result in direct disturbance of about 630 acres; 525 acres for gravel pads, 
airstrip, and infield road; and 105 acres for gravel mines (Table 4-3). We assume up to 90 miles 
of gravel access road would be required for a connection to the Dalton Highway, which would 
result in direct disturbance to an additional 675 acres for the road and 135 acres for the gravel 
mine(s). Projected gravel requirements based on gravel depths of 2 to 5 feet are summarized in 
Table 4-3. Depending upon the positioning of arterial roads, the large oil field could be 
approximately 23 miles in length and 20 miles in width and encompass about 460 square miles. 
Indirect impacts would likely occur within this larger footprint. 

Gravel pads and roads may be 2 to 5 feet thick depending on soil stability. Projected gravel 
requirements based on this range are summarized in Table 4-3. Gravel is thought to be common 
in the Refuge and surrounding area, and bedrock exposures around the periphery of the Refuge 
also could be mined and processed for aggregate. Gravel is not expected to be extracted from  
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Table 4-3 Graveled surface footprint, gravel mines, and gravel requirements for a large field 
development on core exchange lands in the Yukon Flats based on gravel thickness 
requirements of 2 and 5 feet 

Facility Number Size 
(acres) 

Footprint 
(acres)1 

Gravel 5 Feet  
Thick 

(cubic yards) 

Gravel 2 Feet Thick
(cubic yards) 

Field 
Main pad A 1 50 50 500,000 200,000 
Main pad B  1 15 15 150,000 60,000 
Airstrip 1 10 10 100,000 40,000 
Satellite pad 5 10 50 500,000 200,000 
Infield road 53 miles 7.5acres 

/mile 400 4,000,000 1,600,000 

Gravel mine2 Multiple 25-50 105 -- -- 
Total field -- -- 630 5,250,000 2,100,000 
Access ROW 
Access road3 90 miles 7.5 acres 

/mile 675 6,750,000 2,700,000 

Gravel mine2 Multiple -- 135 -- -- 
Total ROW -- -- 810 6,750,000 2,700,00 
Grand Total -- -- 1,440 12,000,000 4,800,000 
Notes: 
1 Footprint is a minimal estimate of affected acres and does not include buffer zones.  
2 Gravel mine acreage includes overburden stock piles and is conservatively calculated at 1 acre of mine per 5 acres of gravel 
pad per North Slope average of 1:8.  

3 Acreage includes only the gravel footprint of the road that would be located within a 100-foot-wide ROW totaling about 
1,090 acres.  

Source: Bureau of Land Management 2005. 

 

streambeds as upland sources appear to be common and Doyon prefers to extract gravel in the 
uplands for environmental reasons. Gravel for the field facilities could potentially be extracted 
from a single 105-acre mine, but multiple gravel sources may be required. We assume that 
multiple sources would be required for the access road. Gravel mines for the field are expected to 
be on private lands. Gravel sources for the access road would likely be scattered along the access 
road at intervals of 4 to 7 miles due to the expense of hauling gravel; therefore, most gravel 
sources for the access road would be on Federal lands administered by the Service or BLM. 

Most of the wells would feature extended reach technology using directional drilling to access the 
entire reservoir and horizontal completions within the reservoir (Figure 4-5). The Alpine field 
also utilizes multilateral completions from the same well bore. These practices maximize the 
amount of reservoir penetration and completions for production while minimizing surface 
impacts (number and size of gravel pads). For example, using these technologies, the two 
comparatively small main drilling pads at Alpine effectively drain about 25,000 acres of 
reservoir.  

Extended reach drilling would be required to access resources in the halo lands and should cause 
no surface impacts to the halo lands. Extended reach drilling using directional drilling is a 
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technology that provides the driller with the ability to steer the drill bit to a desired location in the 
earth. Currently, many North Slope wells reach out 1 to 3 miles from the surface drilling location 
using extended reach technology; however, step-outs as great as 6.6 miles have been obtained by 
the industry in other locations (Alaska Department of Natural Resources 2002). Lateral 
movement of the drill bit occurs at depths of hundreds or thousands of feet below the earth 
surface and the state of the control technology is quite advanced, so there is little chance of any 
surface impacts. Additionally, the Alaska Oil and Gas Conservation Commission regulations 
specify that wells must be designed to provide safe operating conditions for the entire depth 
drilled, confine fluids to the wellbore, prevent migration of fluids, ensure control of well 
pressures encountered, protect against thaw subsidence and freezeback effects within permafrost, 
and prevent contamination of freshwater. 

 

Figure 4-5 Extended Reach Drilling and Horizontal Completions 

 

Infield pipelines would be required to transport the produced materials from the drilling pads (and 
satellites) to the main pad or central processing facility, and to transport any water or gas to be 
injected from the central processing facility back to the drilling pads. Based on our Alpine field 
model, we expect that these pipelines would be 12 to 16 inches in outside diameter and placed on 
vertical support members. The infield pipelines would parallel the gravel roads that are used to 
access the facilities for construction and maintenance.  

Water requirements for a large field would include about 100 gallons of potable water per day per 
person (60,000 to 70,000 gallons of potable water per day). Well drilling would require 20,000 to 
60,000 gallons per day, depending on whether the wells were vertical or horizontal completions 
and how quickly the wells could be drilled. Water sources may include surface waters and wells. 
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Total water consumption during the construction and initial drilling phase may be about 0.4 acre-
feet per day (146 acre-feet per year). When construction is completed, the number of maintenance 
and drilling personnel on the site would drop considerably with a commensurate drop in water 
consumption to probably less than 10 acre-feet per year. Permits (water rights, water use permits) 
from ADNR would be required for surface water use and would include stipulations to protect 
aquatic resources from excessive water withdrawals. 

Drilling of 250 typical, vertical development wells would generate about 35,000,000 gallons of 
waste drilling fluids and 200,000 tons of drill cuttings. However, it is expected that many wells 
would be directionally drilled, extended reach wells that would use incrementally more drilling 
fluid and generate more drill cuttings because of the additional footage that would be drilled. 
Therefore, we assume that up to 400,000 tons of drill cuttings and 70,000,000 gallons of drilling 
fluids may be generated. Much of the drilling mud would be recycled. Cuttings would be hauled 
away and disposed off site or ground up and re-injected on site if there is a suitable subsurface 
formation for disposal. Other types of waste, sanitary and otherwise, would be hauled to 
Fairbanks for disposal at certified landfills, injected, or otherwise disposed according to Alaska 
Department of Environmental Conservation (ADEC) regulations and guidance. 

Over the lifetime of the field, the largest volume of waste that would be generated would be 
produced water. It is expected that all of the produced water would be re-injected into the oil 
reservoir for formation pressure maintenance or into a deep saline aquifer for disposal. Small 
amounts of produced water may be used in the preparation of drilling mud and completion fluid 
and disposed with these wastes. Reservoir fluids would be brought to the surface at the well and 
piped to a production facility where they would be separated into crude oil, gas, and (produced) 
water. 

4.4.3.2 Small Field Development 

A field size of 125 million bbls of oil was selected for the small field development model based 
on the largest of the Tarn, Tabasco, and Badami fields. This scenario assumes all production 
facilities and drill sites for the small field would be located on the same 50-acre gravel pad. With 
extended-reach drilling, the single production pad with 60 to 80 wells could drain approximately 
18,000 acres and produce oil at about 25,000 bbls of oil per day for up to 30 years. The facilities 
would be supported by a gravel airstrip, an all-weather gravel access road, and a crude oil sales 
pipeline connecting to the TAPS. The surface area directly affected by the small field 
development is shown in Table 4-4. At peak development, personnel requirements would be 
about 300 to 350 people. Long-term production would require less than 40 people, but the 
workforce would fluctuate with occasional well drilling or maintenance requirements. 

Gravel for the field facilities could potentially be extracted from one 12-acre mine that is 20 to 40 
feet deep (depending on overburden thickness). We assume that multiple gravel sources or mines 
would be required for the access road. Gravel mines for the field are expected to be on private 
lands. Gravel sources for the access road would likely be scattered along the access road at 
intervals of 4 to 7 miles due to the economics of hauling gravel; therefore, most sources would be 
on Federal lands managed by the Service or BLM. 

Water requirements for a small field would include about 100 gallons of potable water per day 
per person (30,000 to 35,000 gallons of water per day). Well drilling would require 20,000 to 
60,000 gallons per day, depending on whether the wells were vertical or horizontal completions 
and how quickly the wells could be drilled. Total water consumption during the construction and 
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initial drilling phase may be about 0.3 acre-feet per day (110 acre-feet per year), but it would drop 
to less than 10 acre-feet per year when construction and development drilling is complete. Water 
sources may include surface waters and water wells. Permits (water rights, water use permits) 
from ADNR would be required for surface water use and would include stipulations to protect 
aquatic resources from excessive water withdrawals. 

Table 4-4 Gravel requirements and sources for a small field development in the Yukon Flats 
based on gravel thickness requirements of 2 feet and 5 feet 

Facility Number Size 
(acres) 

Footprint1 
(acres) 

Gravel 5 Feet 
Thick 

(cubic yards) 

Gravel 2 Feet 
Thick 

(cubic yards) 
Field 
Main pad  1 50 50 500,000 200,000 
Airstrip 1 10 10 100,000 40,000 
Gravel mine2 1 12 12 -- -- 
Total field -- -- 72 600,000 240,000 
Access ROW 
Access road3 90 miles 7.5 acres 

/mile 675 6,750,000 2,700,000 

Gravel mine2 Multiple 25 to 50 135 -- -- 
ROW Total   810 6,750,000 2,700,000 
Grand Total -- -- 882 7,350,000 2,940,000 
Notes: 
1 Footprint is a minimal estimate of affected acres and does not include buffer zones. 
2 Gravel mine acreage includes overburden stockpiles and is conservatively calculated at 1 acre of mine per 5 acres of gravel 
pad per North Slope average of 1:8. 

3 Acreage includes only the gravel footprint of the road that would be located within a 100-foot-wide ROW totaling about 
1,090 acres.  

Source: Bureau of Land Management 2005. 

 

The majority of wastes generated during field development would be drilling mud and drill 
cuttings. Vertical wells that were 10,000 feet deep would generate about 140,000 gallons of 
drilling fluids and 800 tons of drill cuttings. The 60 to 80 wells assumed for the small field would 
generate about 8,400,000 to 11,200,000 gallons of waste drilling fluids and 48,000 to 64,000 tons 
of drill cuttings. However, the small field would be expected to use directionally drilled, extended 
reach wells that could use twice as much drilling fluid (16,800,000 to 22,400,000 gallons) and 
generate twice as much drill cuttings (96,000 to 128,000 tons) as vertically drilled wells because 
of the additional footage that would be drilled. Cuttings would be hauled away and disposed off 
site or ground up and re-injected on site if there is a suitable subsurface formation for disposal. 
Other types of waste, sanitary and otherwise, would be hauled away from the Yukon Flats for off-
site disposal. 

The largest volume of waste that would be generated would be produced water. It is expected that 
all of the produced water would be re-injected into the oil reservoir for formation pressure 
maintenance or into a deep saline aquifer for disposal. Some small amounts of produced waters 
may also be used in the preparation of drilling fluids. Reservoir fluids would be brought to the 
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surface at the well and piped to a production facility where they would be separated into crude 
oil, gas, and (produced) water.  

4.4.3.3 Sales Pipelines and Access Roads 

Although oil fields, such as the Alpine field, are sometimes developed without year-round road 
access, we assume that any field in the Refuge would be accessed from the Alaska highway 
system via a permanent gravel road. The gravel road is assumed to be similar to North Slope oil 
field roads, which are approximately 35 feet wide. Doyon has indicated that portions of any 
access road would be gated and closed to the general public; however, it is unclear at this time 
whether or not roads on Refuge lands would be open to the public. If public funds are used to 
construct an access road, it is likely that the road would be open to the public. 

A sales pipeline would transport the processed crude oil to the TAPS. The pipeline would be 16 
to 20 inches outside diameter and elevated above the ground on vertical support members. No 
pump stations would be required between the field processing facilities and TAPS. We assume 
the access road and sales pipeline would be parallel to each other in the same ROW. It is expected 
that the total ROW width would be approximately 100 feet and would directly impact about 
12 acres per mile.  

Almost all North Slope pipelines are elevated due to the soft tundra and permafrost. Elevated 
lines are less costly to build and are simpler to maintain and repair than buried lines. Pipelines on 
the North Slope are elevated 5 to 7 feet aboveground to allow unimpeded transit by wildlife. We 
assume that any pipelines associated with development in the Yukon Flats would be elevated on 
vertical support members due to similar concerns with permafrost. However, it may be possible to 
construct buried pipelines, especially around the basin periphery due to the discontinuous nature 
of the permafrost in the Refuge. The method by which rivers would be crossed by the pipeline 
would be determined by characteristics of the particular river. Elevated pipeline spans similar to 
bridges could be used to cross narrow, deep rivers. Wide shallow rivers may be traversed by 
burial in trenches. The pipeline may be drilled under the largest rivers using a method referred to 
as horizontal directional drilling. 

Two potential routes have been identified for a sales pipeline and access road for an oil field in 
the core lands, a southern route and a northern route. The locations of these routes are indicated in 
Figure 4-6. Both the northern and southern routes would require a permanent ROW across 
Federal lands, which the Service and BLM would be obligated to issue under Title XI of the 
Alaska National Interest Lands Conservation Act (ANILCA) to provide “adequate and feasible” 
access. A National Environmental Policy Act (NEPA) review, culminating in an Environmental 
Assessment or Environmental Impact Statement (EIS) to evaluate site-specific impacts, would be 
required for any ROW crossing Federal lands. The footprints and lengths of ROW on Federal 
lands are indicated in Table 4-5 for each route for the Proposed Action and Land Exchange with 
Non-Development Easements Alternative, and in Table 4-6 for Land Exchange Excluding the 
White-Crazy Mountains Alternative. 

4.4.3.4 Exploration and Development Life Cycle 

A typical sequence of activities in the exploration and development of oil resources is as follows. 
Seismic surveys are carried out over rather large geographic areas to gain an understanding of the 
geologic structure deep in the earth and identify any structures that might hold oil. If promising 
structures are identified by the survey, exploratory wells are drilled to ground-truth the interpreted 
seismic data and determine whether or not oil or gas resources are located within the geologic 
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structures of interest. If resources are discovered, delineation wells are drilled and sometimes 
additional seismic surveys are conducted to determine the extent and volume of the discovered oil 
and gas resources. Development takes place if the exploration and delineation efforts indicate 
reserves of sufficient size and quality to be economically viable.  

Table 4-5 Length, area, and ownership of lands traversed by ROWs preliminarily identified for 
an access road and sales pipeline for an oil field development in the core lands 
under the Proposed Action and Land Exchange with Non-Development Easements 
Alternative 

Route 
Overall 

Land Ownership 

State of Alaska Refuge 
(Service Lands) 

White Mountain 
National 

Recreation Area 
(BLM-

administered 
Lands) 

Private Lands 

Length 
(miles) 

Area 
(acres) 

Length
(miles) 

Area 
(acres) 

Length
(miles) 

Area 
(acres) 

Length
(miles) 

Area 
(acres) 

Length
(miles) 

Area 
(acres) 

Northern 90 1,090 38 460 37 450 0 0 15 180 

Southern 80 970 33 400 0 0 32 390 15 180 
 

Table 4-6 Length, area, and ownership of lands traversed by ROWs preliminarily identified for 
an access road and oil pipeline for an oil field development in the core exchange 
lands under the Land Exchange Excluding the White-Crazy Mountains Alternative 

Route 
Overall 

Land Ownership 

State of Alaska Refuge 
(Service Lands) 

White Mountain 
National 

Recreation Area 
(BLM-

administered 
Lands) 

Private Lands 

Length 
(miles) 

Area 
(acres) 

Length
(miles) 

Area 
(acres) 

Length
(miles) 

Area 
(acres) 

Length
(miles) 

Area 
(acres) 

Length
(miles) 

Area 
(acres) 

Northern 90 1,090 38 460 42 510 0 0 10 120 

Southern 80 970 33 400 8 95 32 390 7 85 
 

A possible timeline for exploration and development on the exchange lands is depicted below in 
Figure 4-7. Seismic surveys could be conducted for 2 to 3 years after the property is leased, 
followed by up to 4 years of exploration and delineation drilling. Construction of the facilities 
could take as long as 3 years, during which time the drilling of development wells would 
commence. Permitting of the facilities, including NEPA review of the pipeline ROW, may take a 
year or more. Under these assumptions, production of oil could begin within 10 to 12 years after 
the land exchange was finalized and continue for 30 to 50 years, depending on the size of the 
field.
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Figure 4-7 Possible Timeline for Oil Field Exploration and Development on Core Lands in 
the Yukon Flats Refuge 

 

4.4.3.5 Gas Field Development 

Based on U.S. Geological Survey (2005) assessments, there may be up to 14.5 trillion cubic feet 
of natural gas in the Yukon Flats Basin. However, there is currently no infrastructure for 
transporting discovered gas to market. Proposals to build a natural gas transmission line to 
transport natural gas to market from the Alaska North Slope have been offered since at least 
1973, but none have been built. Most of these have involved proposed gas pipelines that closely 
follow the TAPS oil pipeline along the Dalton Highway. With the construction of the proposed 
Alaska gas line and discovery of natural gas reserves, natural gas development could conceivably 
take place in the Refuge. However, the distance between the core lands and the location where an 
Alaska gas line might be constructed is probably great enough to render gas development 
uneconomical for the near future. In addition, it is likely that a gas pipeline would be supplied by 
gas from the North Slope, with estimated gas reserves of 35 trillion cubic feet. Thus, development 
of natural gas in the core lands is unlikely in the foreseeable future and is not considered in this 
EIS.  

4.5 Assumptions About Future Oil Spills 

The following section presents our assumptions with regard to the probability of spills of crude 
hydrocarbons and refined petroleum products that could occur during oil exploration and 
development on core lands in the Refuge, and estimated volumes that might be released. These 
assumptions were based on historical (1995 through 2006) spill rates on the North Slope. 
Historical and future spills in the following discussion are classified as very small (<1 bbl), small 
(1 to 500 bbls), large (501 to 120,000 bbls), or very large (>120,000 bbls) spills.  



Chapter 4: Environmental Consequences 

Yukon Flats Land Exchange Final EIS February 2010 4-29 

4.5.1 Expected Oil Spills Based on North Slope Spill Rates and Volumes 
The ADEC spill database indicates that from 1995 through 2006 there were 576 spills or releases 
of crude oil on the North Slope, with a total volume of 9,167 bbls and 2,411 releases of non-crude 
oils or hydrocarbons (primarily diesel, hydraulic fluid, engine lubricants, and propane) totaling 
3,272 bbls (Alaska Department of Environmental Conservation 2007). During this time period, 
the North Slope produced 4,988 MMbbls of oil and experienced a combined rate of North Slope 
crude and refined oil spills of 0.6 spills with a total volume of 2.5 bbls (105 gallons) per MMbbls 
of oil produced. The number and volume of spills of crude and non-crude oil that might occur on 
the core lands using these historical North Slope spill rates are provided in Table 4-7 for the 
small and large oil field scenarios.  

Table 4-7 Number of crude oil and refined petroleum product spills and total volume that 
might be spilled in the future on core lands in the Yukon Flats Refuge over the life 
of the field under the large field and small field development scenarios 

Development Scenario Total Production 
Predicted Number of Spills and Spill Volumes 

Number of Spills1 
Total Spill Volume2  

Barrels Gallons 
Large oil field 500 MMbbls 300 1,250   52,500 

Small oil field 125 MMbbls 75 313 13,150 
Notes: 
1 At a rate of 0.6 spills of crude oil and refined oil products per million barrels (MMbbls) of crude oil produced as determined 
by spills recorded in the ADEC spill database 1995 through 2006.  

2 At a rate of 2.5 barrels of crude oil and refined oil products spilled per MMbbls of crude oil produced recorded in the ADEC 
spill database 1995 through 2006. 

 

Activities associated with oil production accounted for 77% of the crude oil spills and 96% of the 
spilled volume of crude oil, and 42% of the non-crude oil spills and 39% of the volume. 
Exploration activities contributed little to either the total number (3%) of oil spills or total volume 
(<1%) of oil spilled. However, exploration represents a small proportion of the total activities. 
From 1995 through 2006, only 130 of the thousands of wells drilled were exploratory wells. The 
calculated exploration oil spill rate over this period was 0.7 oil spills, with a total volume of 
0.4 bbls (15 gallons), per exploration well. It may be that a number of the spills attributed to other 
facility types, such as vehicles, were associated with exploration. None of the reported North 
Slope oil spills from 1995 through 2006 that were attributed to exploration released crude oil. All 
released oil consisted of non-crude oils such as diesel, hydraulic fluids, and lubricants. Other 
types of releases sometimes occur during exploration, such as drilling fluids and chemicals 
(e.g., ethylene glycol), but these generally occur at low rates as well (0.3 spills per 116 gallons of 
drilling fluids and 0.1 spills per 2 gallons of chemicals per well). Barring a well blowout with a 
release (which is unlikely), the drilling of 6 to 12 exploration and delineation wells for future 
exploration on the core exchange lands would be expected to result in small spills of fuel, 
lubricating oils, or similar refined petroleum products – perhaps as many as 8 spills totaling 
4.3 bbls given the observed North Slope rate. Transmission pipelines accounted for about 11% of 
the crude oil spills (3% by volume) and 5% of the non-crude oil spills (12% by volume). The 
remaining spills were associated with air transportation, power generation, vehicles, maintenance 
yards, and unidentified sources. 
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The average crude oil spill volume was 16 bbls. The largest crude oil spill, with a volume of 
4,785 bbls, was associated with a slow leak in a gathering line (discussed in Section 4.5.2.3). 
Volumes of the next largest recorded crude oil spills were 715 and 607 bbls. The vast majority of 
crude oil spills were very small. About 75% of all 1995 through 2006 North Slope crude oil spills 
had a volume of less than 1 bbls (average volume 0.246 bbls per 10 gallons), but they represented 
only 1% of the total volume released. About 25% of the crude oil spills were small (1 to 
500 bbls), and these constituted 25% of the total volume spilled. Only about 0.5% of North Slope 
spills have been greater than 500 bbls, but they represent about 84% of the volume of crude oil 
spilled.  

4.5.2 Oil Spill Scenarios 
We developed oil spill scenarios for large and very large crude oil spills to assess the potential 
impacts associated with future oil development. Specific scenarios were not developed for small 
and very small spills because such spills would be expected to be contained on the pad, road, or 
other non-vegetated surface (Bureau of Land Management and Minerals Management Service 
1998); because they would be expected to have much less effect than a large spill; and because 
even on the North Slope, where oil production has occurred at high rates for 30 years, there has 
been little or no accumulation of effects due to small oil spills (National Research Council 2003). 
A well blowout was selected as a possible situation in which a very large spill could occur, and a 
pipeline rupture was selected as a situation in which a large spill could occur. Worst-case 
discharge volumes were estimated based on assumptions concerning the size and production rate 
of future facilities. Probabilities for spills of these volumes were developed based on historical 
records and projected field size.  

4.5.2.1 Very Large Spill from a Well Blowout 

Mallary (1998) reported that six blowouts occurred on the North Slope from 1974 to 1997. 
During that time, a total of 3,336 wells were drilled, resulting in a rate of approximately 
1.8 blowouts per 1,000 wells drilled (0.18%). This is similar to the rate of 1.2 blowouts per 
1,000 wells (0.12%) reported by Skalle and Podio (1998) for the U.S. Gulf Coast region from 
1960 to 1996. At a rate of 1.8 blowouts per 1,000 wells, there would be about a .0.2% chance of a 
blowout occurring during the drilling of 6 to 12 exploration and delineation wells in the Refuge 
under our scenario for oil exploration. The probability of a well blowout occurring and releasing a 
large quantity of oil is much less because many blowouts result in little or no release of reservoir 
fluids. Devon (2004) calculated the chance of a well blowing out and releasing 1.0 bbl of oil to be 
1 out of 5,000 (0.02%), the chance of releasing 10,000 bbls to be 1 out of 12,000 (0.008%), and 
the chance of releasing 150,000 bbls to be 1 out of 35,000 (0.003%). Scandpower (2001) 
calculated the probability of a well blowout occurring at Northstar on the North Slope and 
releasing more than 130,000 bbls as 9.4 X10-7 per well, which would be 0.00094 per 1,000 wells 
drilled (0.0094%). 

Predicting maximum spill volumes from well blowouts is difficult, but it can be estimated where 
information regarding oil and gas resources in the area is available. Where this information is 
lacking, agency and industry standards are often used. Oil and gas exploration requires 
preparation of Oil Discharge Prevention and Contingency Plans and approval of these plans by 
ADEC. These plans must be based on a worst-case discharge scenario. Where resource 
information is lacking, the scenario and response planning is based on the discharge of a standard 
volume of 5,500 bbls of oil per day. The flow is assumed to continue unabated for 15 days and 
then taper off to zero over the following 15 days as the well sands in. An additional 41,250 bbls 
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of oil are assumed to be discharged over the second 15 days for a total release of 123,750 bbls. 
This is assumed to be the projected worst-case discharge for a well blowout during future oil 
exploration in the Refuge.  

Determining the probability of a well blowout that would result in such a large release is difficult 
as blowouts of that magnitude have not occurred in the United States to date. Worldwide, only 
five oil-well blowouts of that magnitude or greater occurred from 1979 to 2000 (Oil Spill 
Intelligence Report 1996, Cutter 1997, DeCola 2001), and these occurred while using drilling 
practices that are no longer used or permitted in the United States (Bureau of Land Management 
2005). Based on international statistics cited above, the chance of such an occurrence is 0.003% 
(1 out of 35,000) or less. 

4.5.2.2 Large Spill from a Pipeline Rupture 

A worst-case discharge from a pipeline during future oil and gas development in the Refuge can 
be estimated based on the large oil field scenario provided in Section 4.4.3.1. A worst-case 
discharge would occur in a complete and immediate break in the pipeline. Under these conditions, 
the amount of crude oil that would be discharged is a function of the amount of oil in the pipeline; 
the rate at which oil is flowing at the time of the rupture; and the time required for pipeline 
operations to detect the leak, shut down operations (pumping), and isolate the section of pipe 
where the rupture has occurred. We make the following assumptions based on our large oil field 
development scenario and common pipeline construction and operation practices: 

• The large field produces 100,000 bbls of oil per day, the small field produces 25,000 bbls of oil 
per day; 

• The pipeline is 14.0 inches in diameter; 

• Block valves or other approved isolating devices are located along the pipeline at 25,000-foot 
intervals, except at stream crossings where there are installed on both sides of the stream, 
1,000 feet apart; and  

• It takes 15 minutes for the pipeline Supervisory Control and Data Acquisition system to sense 
the leak, close off block valves, and shut down feed pumps. 

Given these assumptions, a worst-case discharge of oil occurring at a break anywhere along a 
gathering or transportation pipeline could release up to 1,990 bbls of oil at stream crossings or 
5,800 bbls elsewhere. 

Neither the proposed land exchange nor the potential ROWs are adjacent to or cross the Yukon 
River. The nearest point is approximately 18 miles south of the Yukon River. Therefore, there 
would be no spills directly to the Yukon River from the action alternatives. The only way that 
spilled oil from exploration and development activities could reach the Yukon River would be via 
a spill into Beaver Creek or one of its tributaries. Therefore, the worst-case assumption is based 
on a pipeline break at a Beaver Creek crossing. 

Pipelines transporting processed crude oil from a development in the core lands to TAPS would 
be subject to U.S. Department of Transportation Office of Pipeline Safety regulations at 49 Code 
of Federal Regulations (CFR) 194 and 195. The Office of Pipeline Safety administers a 
comprehensive pipeline safety program that includes requirements in design, inspection, testing, 
and operation of the pipeline; requirements for a pipeline integrity program; and requirements for 
an oil spill response plan. Design requirements include installation of valves or other approved 
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isolating device in the pipeline that can be used to isolate a damaged length of the pipeline to 
minimize spillage. Isolating devices must be placed on either side of stream crossings greater than 
100 feet in width and elsewhere along the pipeline at locations that would minimize 
environmental damage from such releases. Operational requirements include inspection of the 
ROW at intervals not exceeding 3 weeks to search for leaks or other damage to the pipeline. If the 
areas traversed by the pipeline were to be considered an unusually sensitive area, such as a sheep 
lick, an Integrity Management Plan would have to be prepared and implemented, which would 
include, as a minimum, internal pigging of the pipeline every 5 years. An Oil Spill Response Plan 
would have to be prepared that addresses the removal and cleanup of a worst-case discharge. 

Future infield pipelines in the Yukon Flats that transport fluids between wells and production 
facilities or between satellite fields and production facilities would be subject to ADEC Oil and 
Hazardous Substances Pollution Control regulations in Title 18 of the Alaska Administrative 
Code (AAC), Chapter 75. These regulations require that a facility-specific Oil Discharge 
Prevention and Contingency Plan be developed and implemented for oil exploration and 
production facilities. The plan would specify spill prevention measures and planned response 
actions.  

The following oil spill prevention measures would be required: 

• Training and drills; 

• Security; 

• Adequate means of discharge detection; 

• Piping and tank construction consistent with national standards; 

• Corrosion control measures for piping; 

• Piping maintenance and inspection programs consistent with a national standard; and  

• Verification of compliance with the corrosion control, maintenance program, and inspection/ 
leak detection requirements. 

ADEC regulations also require operators of oil exploration and production facilities to be able to 
demonstrate that they have sufficient oil discharge containment, storage, transfer, and cleanup 
equipment, personnel, and other resources to contain or control and clean up a spill of a defined 
size within the defined time frame. The response planning standard, which is the spill volume that 
the operator must be prepared to effectively control, contain, and clean up, is defined by ADEC 
regulations (18 AAC 75.434).  The response planning standard would be based on the maximum 
rate of unassisted crude oil flow from a well to the surface and the oil production rate of the 
facility.   

Details of the spill response capabilities must be included in the plan, including the following:   

• Equipment that would be available for spill response 

• Equipment that would be pre-staged or pre-deployed in critical areas 

• The number of trained emergency response personnel 

• Specifics of the training to be provided 
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• The frequency of emergency drills to be performed 

• Spill response tactics that could be used, depending upon the specifics of the incident   

The response tactics and equipment stored and pre-staged would vary with site features, potential 
routes of travel, and resources potentially impacted.   

Oil Discharge Prevention and Contingency Plans must be submitted to ADEC for approval prior 
to start-up of operations. ADEC routinely performs site inspections to ensure that the plans are 
implemented as written and that they provide adequate protection of the environment. ADEC also 
calls periodic unannounced drills to test the response plans.   

4.5.2.3 Behavior of an Oil Spill  

The fate and behavior of spilled oil is influenced by the receiving environment, as well as many 
physical and chemical processes including spreading, evaporation, dispersion, dissolution, and 
emulsification (Boehm 1987, Lehr 2001). These processes act in the short term (days to weeks) 
and cause significant changes to the spilled hydrocarbons. Other processes, such as 
photo-degradation and bio-degradation, operate on the oil over a much longer period of time, 
which can be months or years. Spill containment, response, and cleanup can also have a great 
effect on the fate and behavior of spilled oil. 

Terrestrial Spills 

Spreading of oil spilled to land is controlled by the volume released, the topography, vegetation, 
snow cover, and time of year. Cold ambient temperatures can cause the oil to become very 
viscous and slow the rate of spreading. Frozen ground limits the penetration of spilled oil into the 
soil. Thick vegetation and snow act as absorbents and can greatly reduce spreading. Snow 
generally facilitates cleanup while thick vegetation makes it more difficult. A relatively 
conservative estimate of the area across which oil can spread can be obtained by assuming a 
consistent thickness of the oil on a flat surface (Bureau of Land Management 2002). The areas of 
spread of our small, large, and very large scenario spills, assuming a spill thickness of 1 to 3 
inches, are provided below in Table 4-8.  

Table 4-8 Estimates of the spreading of small, large, and very large crude oil spills 

 
Spill Size 

Spill Quantity 
(barrels) 

Area (acres) Covered by Crude Oil at Various Thicknesses 
1 inch thick 2 inches thick 3 inches thick 

Small 500 0.8 0.4 0.3 
Large 5,800 9.0 4.5 3.0 

Very Large 123,750 191.4 95.7 63.8 
 

Observed spreading rates of spilled oil in undisturbed boreal forests have been higher than those 
shown in Table 4-8. Studies reviewed by Kershaw (1990) have a mean winter spreading rate of 
2.54 acres per 1,000 bbls and a mean summer spreading rate of 6.39 acres per 1,000 bbls. The 
areas that might be affected from spills in the Refuge based on these rates are provided in 
Table 4-9. The above estimates of oil spill spread are based on the conservative assumption that 
oil would continue to spread as if containment by spill responders would not occur. 
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Table 4-9 Estimates of the spreading of small, large, and very large crude oil spills based on 
observed rates in undisturbed boreal forest 

Season 
Predicted Spreading Area (acres) of Spilled Oil 

500 Barrels Spilled 5,800 Barrels Spilled 123,750 Barrels Spilled 
Winter 1.3 14.7 314.1 

Summer 3.2 37.1 791.0 
Note: Predicted spreading rate based on review in Kershaw 1990. 

 

Conditions at the spill site and containment measures can greatly influence the amount of area 
impacted by the spill and the magnitude of impacts. The TAPS bullet-hole (Milepost 400) spill is 
one example of the behavior and cleanup of a large oil spill associated with a pipeline. This oil 
spill occurred near Livengood, Alaska, on October 4, 2001, when the TAPS pipeline was shot 
with a high power rifle. This spill was noticed within hours of when it started, and control efforts 
began almost immediately. Pipeline valves were closed to isolate the segment and minimize the 
amount of oil that would be released. Response crews and heavy machinery were mobilized to 
clean up the oil. Trenches, berms, and containment pits were constructed, which contained the 
leak to the area within 0.25 miles of the release and within an affected area of approximately 
2.5 acres. It took approximately 36 hours to completely arrest the flow from the pipeline. The 
volume released was estimated to be 6,800 bbls (285,600 gallons). Approximately 
178,000 gallons, or 62% of the released crude oil, were recovered and re-injected into the 
pipeline. Over 2,490 cubic yards of oiled vegetation and soil were removed, and the area was 
backfilled and re-vegetated. Some soils under the pipeline could not be removed for safety 
reasons, and some oil was found to have contaminated soils to depths of 15 to 22 feet. The site is 
monitored, and concentrations of hydrocarbons in groundwater at depths where soil was removed 
still exceed State water quality standards. 

Another example is a large spill that occurred when corrosion opened a 0.25-inch hole in a 
36-inch-diameter crude oil gathering pipeline (GC-2 Oil Transit Line) on the North Slope. The 
spill was discovered on March 2, 2006, and was estimated to be 4,785 bbls (201,000 gallons). 
The spill covered a 1.93-acre area of frozen tundra and lake-surface to a depth of 7 inches. 
Approximately 1,538 bbls of free-flowing crude oil, 484 cubic yards of contaminated gravel, and 
10,876 cubic yards of contaminated soil and snow were removed from the spill site (Alaska 
Department of Environmental Conservation 2006). The area was back-filled and covered with a 
mat of frozen tundra. Soil sampling confirmed that the entire spill cleanup site met with 
regulatory cleanup criteria. Long-term monitoring is in place to determine the success of the 
tundra restoration efforts. Because the oil leaked slowly from the pipeline, it was difficult to 
detect until relatively large volumes of oil were released. However, cold weather slowed the 
movement of the oil and helped to reduce the area of impact. 

Spills to Water 

The worst-case oil spill scenario for a discharge of oil to water from a pipeline was assumed to be 
a 1,990 bbl spill to Beaver Creek approximately 148 river miles upstream of the confluence of 
Beaver Creek with the Yukon River. For this analysis, we assumed that the spill would occur 
during the summer, when the creek is ice-free and the stream flow is higher than during the 
winter months. 
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Figure 4-6 shows two potential ROW routes for the sales oil pipeline, both of which cross and/or 
run adjacent to creeks in a number of places. Neither of the potential ROWs in Figure 4-6 crosses 
Beaver Creek. Since the specific locations of future exploration and production projects are not 
known, however, the stream crossings of any future sales line and the in-field pipelines are also 
not known. Since some pipelines could be built across Beaver Creek, the worst-case oil spill 
scenario was based on a spill from a pipeline directly into Beaver Creek.    

Neither the proposed land exchange nor the potential ROWs are adjacent to or cross the Yukon 
River. The nearest point to the Yukon River is approximately 18 miles south of the river. 
Therefore, there would be no spills directly to the Yukon River from the action alternatives. The 
only way that spilled oil from exploration and development activities could reach the Yukon 
River would be for the oil to be spilled into Beaver Creek or one of its tributaries and be carried 
downstream to the Yukon River. Therefore, the worst-case assumption is based on an assumption 
of a pipeline break at a Beaver Creek crossing. 

Because the density of crude oil is less than the density of water, oil spilled to water would tend 
to float on the surface and spread. Oil spilled to moving water would be transported downstream 
by the surface currents. Depending on the volume spilled, stream width, and the wind direction, 
oil could be driven to one or both of the creek banks. Oil would be deposited on creek banks and 
other exposed surfaces in or adjacent to the creek. Given all of the physical, chemical, and 
biological processes that act on the oil, as well as the changing morphology of the stream, the fate 
and transport of oil downstream following a spill is very complex and can be difficult to analyze. 
For this scenario, we made some conservative assumptions as follows. 

Initial response to a spill into Beaver Creek would include deploying containment booms at 
various locations along Beaver Creek. Tools and tactics specifically designed to enable 
responders to work in moving water would be employed. The types of booms and booming 
techniques would be different from those used in lakes and ponds. For moving water, the tactics 
would tend to emphasize diverting or deflecting the oil to a lower energy area along the shoreline, 
where equipment would be deployed to contain and recover the oil. Responders would be trained 
and drilled on the appropriate equipment and tactics. Response team members would participate 
in training exercises specifically designed for the conditions that they could encounter at the 
facility, using the appropriate equipment, during all seasons of the year. 

The facility-specific oil spill prevention and contingency plan would include information about 
each potential spill source, the associated sensitive areas, spill equipment and tactics that could be 
used, and the specifics of any equipment that would be pre-staged to protect sensitive areas. For 
this scenario, it was assumed that, as a contingency, containment equipment would be pre-staged 
in critical areas and boom deployment locations would be identified prior to transport of oil in the 
pipeline. For locations where a pipeline would cross a creek, the plan would include details of 
that crossing, any associated sensitive areas, and the specifics of spill response equipment and 
tactics that could be most effectively used at that location. 

As described in Section 3.3.6.1, the width of the creek channel averages about 150 feet and water 
depths are 2 to 6 feet with scattered deep pools to 10 feet (Bureau of Land Management and U.S. 
Fish and Wildlife Service 1983). Kostohrys (2005) found that during months of high flow, the 
mean flow rate in upper Beaver Creek where it enters the Refuge was 2,665 cubic feet per 
second. An average channel width of 150 feet, an average depth of 4 feet, and an average flow 
rate of 2,665 cubic feet per second would result in an average creek velocity of 3 miles per hour. 
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The location of the leading edge of the oil plume was estimated as the product of the stream 
velocity and the time since the first drop of oil hit the water. If otherwise uncontained, the 
estimated time for the leading edge of the oil plume to travel 148 miles and reach the confluence 
of Beaver Creek and the Yukon River would be approximately 49 hours. It is assumed that this is 
sufficient time for the responders to deploy equipment at various pre-planned locations along 
Beaver Creek and that this effort would be sufficient to deflect and divert the oil into containment 
areas, from which the free oil could be recovered..  

Under this scenario, although the bulk of the spilled oil would be diverted to and contained in 
areas of calmer water along the bank and then recovered, some oil would become entrained in 
soils and vegetation along the banks of Beaver Creek. In areas of the creek bank where complete 
cleanup of the oil (including oiled vegetation and oiled soil) was not possible, spilled material 
could be dislodged from stream banks and reintrained in the creek during subsequent years after 
the spill. Recovery efforts would continue to be employed beyond the initial response action.   

Some amount of oil from the worst-case scenario spill to Beaver Creek could be carried 
downstream to the Yukon River. This oil could be dissolved in the water, could be dislodged 
from the creek bank in subsequent years, and could have bypassed the diversion/containment 
system.  However, given the average monthly discharge rate of the Yukon River (800,000 to 
1,600,000 gallons per second), the oil reaching the Yukon River would be thoroughly mixed and 
diluted.   

Should an exploration and production project be proposed in the future, the spill prevention and 
response planning process would be based on actual project details (e.g., facility locations, crude 
oil properties, anticipated production rates, fluid storage volumes) rather than the generalized 
assumptions used in this EIS. 

An example of a large oil spill into a river is the 6,200 bbl Pine River light crude oil spill from a 
500-mile pipeline in remote British Columbia on August 1, 2000 (British Columbia 2000a). The 
rupture occurred on a line that could transport 50,000 bbls of oil per day, and was operating at 
near capacity at the time of the spill (Reuters World Environmental News 2000a). Despite spill 
containment booms set up 13 to 18 miles downstream of the spill site, the oil sheen was observed 
passing the town of Chetwynd, approximately 60 miles downstream, within 3 days (British 
Columbia Attorney General 2000; British Columbia Ministry of the Environment 2000b). 

The District of Chetwynd shut down its surface drinking water uptake system in response to the 
spill. Groundwater uptakes in the area were released as safe for drinking water by March of 2001. 
The District of Chetwynd did not resume surface water uptakes from the Pine River (British 
Columbia Ministry of the Environment, no date; CBC News 2001). Biological effects of the spill 
included a fish kill during the first week after the spill, and sublethal to lethal impacts to two birds 
in the immediate spill area (British Columbia Attorney General 2000b).  

Ten days after the spill, more than 1,570 bbl of oil had been recovered. At that time, most of the 
spilled material had been recovered from the main river channel, and cleanup efforts focused on 
the log jams and back eddies. The British Columbia Ministry of Environment reported that the 
final product recovery rate was high; 2,830 bbl were removed from the river, 2,610 bbl were 
removed from contaminated soil, and about 503 bbl were removed from other areas, for a total 
recovery of 5,943 bbl, or approximately 96% of the amount spilled (British Columbia Ministry of 
the Environment 2000).  
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4.6 Effects on Air Quality and Climate 

Air quality in the Yukon Flats is thought to be relatively pristine, with concentrations of regulated 
air pollutants being considerably lower than the maximum concentrations allowed under the 
National Ambient Air Quality Standards (NAAQS) and the Alaska Ambient Air Quality 
Standards (AAQS). The area is in attainment for all criteria pollutants. Few pollution sources 
affect the region. Localized pollution resulting from the combustion of wood and oil for 
residential heating has been reported primarily during the winter during stagnant meteorological 
conditions (i.e., strong winter time inversions). Smoke from summer wildfires sometimes results 
in concentrations of airborne particulates that may exceed ambient air quality standards. 

The exchange of lands would have no direct effect on air quality or climate. Exploration and 
development on the core lands after the exchange would have minor effects on air quality. Air 
pollutants generated by exploration and development would be limited to the area near the site of 
the activity. There would be no difference in the effects of the Proposed Action, the Land 
Exchange with Non-Development Easements Alternative, and the Land Exchange Excluding the 
White-Crazy Mountains Alternative on air quality and climate. The No Land Exchange 
Alternative would have no effects on air quality or climate. 

4.6.1 Effects of Proposed Action on Air Quality and Climate 
Effects of the Proposed Action on air quality and climate are described by phase in the following 
sections. 

4.6.1.1 Phase I Effects 

Exploration  

Seismic Surveys 

Seismic surveys would involve the operation of mechanical equipment including trucks, LPVs, 
mulchers, chainsaws, heavy equipment, and possibly helicopters. These mobile sources are 
temporary and emit air pollutants in relatively low quantities. Seismic surveys would be expected 
to have only a transient and minor effect on local air quality and negligible effect on regional air 
quality. 

Seismic surveys would generally consume less fuel than a typical exploratory drilling operation, 
and emissions from seismic surveys would be spread over a larger area than a typical exploratory 
drilling operation.  Therefore, air quality impacts from seismic surveys should be less than those 
from exploratory drilling. Activities would have a minor effect on local air quality and a 
negligible effect on regional air quality. 

Exploratory Drilling 

Combustion equipment on the drill rigs would emit air pollutants including the criteria pollutants 
nitrogen dioxide (NO2), sulfur dioxide (SO2), carbon monoxide (CO), volatile organic compounds 
(VOCs), and particulate matter less than 10 micrometers in diameter (PM10). The primary sources 
of these pollutants would be diesel engines used to generate electricity and provide power to the 
drill bit, drilling fluid pumps, boilers, air heaters, and test flares. Additional sources associated 
with exploratory drilling activities would include portable light plants and heaters, and sources 



Chapter 4: Environmental Consequences 

4-38 February 2010 Yukon Flats Land Exchange Final EIS  

associated with the rig camp would include generators and refuse and sewage incinerators. 
Drilling is typically a 24-hour operation, and it generally takes 30 to 45 days to complete an 
exploratory well. Some of the primary equipment, such as the generators, operates 24 hours a day 
while other equipment, such as incinerators, operates intermittently. 

As part of rulemaking for portable oil and gas operations, the Alaska Department of Environment 
Conservation (2004) used the U.S. Environmental Protection Agency (EPA)-developed ISCST3 
dispersion model to conduct air dispersion modeling of emissions from a typical drilling 
operation during a typical drilling season to predict resulting concentrations of NO2, SO2, and 
PM10 in the surrounding air. This model was developed for predicting impacts over land with 
both simple and complex terrain, from multiple emission sources under a wide range of 
meteorological conditions, including persistent strong inversions similar to those that occur in the 
Refuge. ADEC used specifications compiled from several actual drill rigs and meteorological 
conditions representative of the North Slope, Kenai Peninsula, and West Cook Inlet. Conditions 
representative of strong inversions were present in each of the meteorological data sets; however, 
the inversions used in the analysis may not have been representative of those that occur in the 
Refuge.  ADEC decided that a typical exploratory drilling operation consumed 500,000 gallons of 
diesel fuel per season, which is a little over 1.5 times the allowable yearly fuel consumption of 
the Fort Yukon power station operated by Gwitchyaa Zhee Utilities (Alaska Department of 
Environment Conservation Permit No. PAL000002). The amount of pollutants that would be 
emitted, and the range of concentrations in the air that would result under these modeled drilling 
efforts, are provided in Table 4-10. 

The results presented in Table 4-10 indicate that concentrations of criteria pollutants in the air 
from a typical 4-month exploratory drilling operation operating at maximum expected fuel use 
would not exceed air quality standards at the edge of the drilling pad. These conclusions are 
based on worst-case operating scenarios (i.e., maximum reported fuel usage and flaring). 
Emissions from the drilling of up to three sequential exploratory wells in 1 year on core lands 
within the Refuge should be less than those presented in Table 4-10. 

The State of Alaska requires that temporary/portable oil and gas drill rigs obtain a Drill Rig 
General Permit MG1. Conditions attached to the permit limit fuel usage and fuel sulfur content to 
ensure operations are in accordance with modeled scenarios and therefore produce air quality 
impacts below modeled predicted results. Other mitigating conditions, such as proximity to other 
operations and major stationary sources, also are attached to assure consistency with modeled 
scenarios and minimize cumulative impacts. Operating under the conditions of an MGP1 permit, 
exploratory drilling on the core lands (up to three wells in a season drilled sequentially with a 
single rig) would be expected to have minimal short- and long-term effects on local air quality, 
and a negligible effect on regional air quality.  

4.6.1.2 Phase II Effects  

The largest sources of air pollutants associated with oil field development include internal 
combustion engines (reciprocating and turbine), external combustion heaters, emissions leaking 
from valves and pipelines, and fugitive dust from exposed areas and traffic on gravel roads. Air 
pollution impacts are limited by State and Federal regulations, standards, and implementation 
plans established under the Clean Air Act and administered by the applicable air quality 
regulatory agency (including ADEC and EPA). Air quality regulations require that potential new, 
or modified existing, air pollutant emission sources undergo a permitting review before they are 
constructed. This permitting review includes State- and Federal-enforced legal requirements to  
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Table 4-10  Worst-case estimates of the volumes (tons per year) of criteria pollutants that 
might be generated by exploratory drilling with one rig for one drilling season1 and 
the resulting concentrations of pollutants in the ambient air 

Parameter 
Criteria Pollutant Emissions2 and Concentrations3 

NOx SO2
4 NO2

5 PM10
6 CO7 VOCs7 

Concentration8 25-45 µg/m3 62-210 µg/m3 19-34 µg/m3 28-110 µg/m3 NM NM 
Human health 
standard9 NS 365 µg/m3 100 µg/m3 150 µg/m3 NM NM 

Public welfare 
standard10 NS NS 100 µg/m3 150 µg/m3 NM NM 

Sensitive 
vegetation 
screening 
thresholds11 

NS NS 100 µg/m3 NS NM NM 

Total emissions 
(tpy)12 100 18 -- 5 23 5 

Notes: 
1 Drilling season is 3 months of drilling and 1 month well testing/flaring. 
2 Emissions based on a stand-alone drill rig, associated rig camp, and miscellaneous activities burning 500,000 gallons of 

diesel fuel per season. The drill rig includes three primary drilling engines, three secondary generators, and six primary hot 
air heaters/boilers. The rig camp includes two generators, and refuse and sewage incinerators. Miscellaneous activities 
include four light plants, four portable heaters, and a well test flare. 

3 Maximum concentrations predicted using three different meteorological data sets (North Slope, West Side Cook Inlet, and 
East Side Cook Inlet) covering a wide-range of meteorological conditions.  Maximum impacts were dominated by low wind 
speeds and stable conditions, and occurred at the edge of drilling activities. Concentrations are for North Slope Worst Real 
Case Scenario 2 and West Side and East Side Worst Real Case (75% vertical velocity). Concentrations are the result of only 
drilling activities and do not include background concentrations. 

4 Sulfur oxide concentrations are on a 24-hour basis and assume 0.15% sulfur in the liquid fuel (1,500 ppmw); by 2010,  the 
fuel sulfur content must be below 0.002% (15 ppmw). Therefore, future impacts would be <10 µg/m3. ADEC-predicted 
impacts for the North Slope assumed 0.25% sulfur in the liquid fuel and for the West Side and East Side Cook Inlet assumed 
0.50% sulfur in the liquid fuel; therefore, predicted concentrations were scaled to report them on a 0.15% sulfur basis for use 
in this table. 

5 NO2 concentrations are on an annual basis. 
6 PM10 concentrations are on a 24-hour basis. 
7 ADEC did not model for CO and VOCs because previous modeling efforts have shown that these are not the limiting 

pollutants from a regulatory standpoint. 
8 Indicates the range of values from modeling of different rigs in different locales with remote location meteorology. 
9 Alaska AAQS and NAAQS. The Clean Air Act, which was last amended in 1990, requires the EPA to set NAAQS for both 

short- and long-term exposures to criteria pollutants. These primary standards set limits designed to protect public health, 
including the health of “sensitive” populations such as asthmatics, children, and the elderly. 

10 Secondary NAAQS, which are limits set to avoid damage to vegetation resulting in economic losses in commercial crops; 
aesthetic damage to cultivated trees, shrubs, and other ornamentals; and reductions in productivity, species richness, and 
diversity in natural ecosystems to protect public welfare (Section 109 of the Clean Air Act). 

11 These values represent the minimum concentration at which adverse growth effects or tissue injury in exposed vegetation 
were reported in a literature survey conducted by Environmental Protection Agency (1980). 

12 Total emissions for the drilling season in tons per year. 

Key:   
µg/m3 = Micrograms per cubic meter; AAQS = Ambient air quality standards; ADEC = Alaska Department of Environmental 
Conservation; CO = Carbon monoxide; EPA = U.S. Environmental Protection Agency; NAAQS = National Ambient Air 
Quality Standards; NM = Not modeled; NO2 = Nitrogen dioxide; NOx = Nitrogen oxides; NS = No standard; PM10 = 
Particulate matter less than 10 micrometers in diameter; ppmw = Parts per million by weight; SO2 = Sulfur dioxide; tpy = Tons 
per year; and VOCs = Volatile organic compounds. 
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ensure air pollutant concentrations in ambient air remain within specific allowable levels. These 
requirements include the NAAQS and Alaska AAQS that set maximum limits on emissions and 
resulting concentrations of several air pollutants. These limits are designed to protect public 
health, including the health of “sensitive” populations such as asthmatics, children, and the 
elderly. 

Depending on source size, regulatory agencies could require a site-specific ambient air quality 
impact analysis of the projected emissions and emission control measures to ensure protection of 
air quality resources. If necessary, air quality permits issued by the State would contain a number 
of conditions to protect ambient air quality. Examples of conditions include: 

• Fuel sulfur content restrictions; 

• Equipment-specific operating hour restrictions; 

• Site-specific operating hour restrictions; and 

• Equipment and/or facility fuel consumption limits. 

Compliance with permit conditions must be recorded and reported to the regulatory agency on a 
regular basis. The regulatory agency also requires reporting of permit deviations and excess 
emissions.  

Large Oil Field Development 

We conducted a screening level dispersion modeling analysis of air pollutant emissions that 
might be expected from a large oil field. The analysis was designed to predict impacts 
independent of location and site-specific dispersion meteorological conditions (wind speed, wind 
direction, temperature, and stability), so that the analysis would be valid for any location on the 
core lands after the exchange. The assessment was based on available engineering data and worst-
case meteorology data. Impacts were predicted using the ISCST3 dispersion model developed by 
the EPA, and following procedures published in 40 CFR Part 51 Appendix W as clarified in EPA 
guidance documents. The ISCST3 model was developed for predicting impacts over land with 
both simple and complex terrain, from multiple sources under a wide range of meteorological 
conditions, including persistent strong inversions similar to those that occur in the Refuge. This 
model has been validated by EPA and has been rigorously evaluated in the published literature. 
Modeled meteorological conditions included all potential wind directions and temperatures, and 
ranged from those favorable to dispersing pollutants (i.e., high winds [>60 feet per second; 
41 miles per hour]) to those minimizing pollutant dispersion (i.e., highly stable conditions with 
low wind speeds [3.3 feet per second; 2 miles per hour] and low mixing depths [i.e., 1,000 feet]). 
The latter should simulate conditions similar to the inversions experienced during the winter in 
the Refuge. If specific data or procedures were unavailable, we incorporated “reasonable, but 
conservative” assumptions. Maximum pollutant concentrations in the surrounding air were 
modeled using a development scenario that included an inventory of air emission sources similar 
to the Alpine field. Reasonable assumptions were made regarding potential resource 
development. Modeled source inventory and emission rates for criteria pollutants were based on 
information on the permanent emission units from the Alpine CD1 Solar Taurus 60S Turbine 
Project Prevention of Significant Deterioration (PSD) Application (Conoco Phillips Alaska Inc. 
2004). Following EPA screening procedures guidance, all emission units were merged into five 
representative stacks (Environmental Protection Agency 1992) with the parameters and emission 
rates listed in Table 4-11. 
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Table 4-11 Representative modeled source stack parameters and emission rates 

Source1 NOX 
(g/s) 

PM10 
(g/s) 

SO2 
(g/s) 

Stack 
Height
(feet) 

Emission 
Temperature 

(ºF) 

Emission 
Velocity 
(ft/sec) 

Stack 
Diameter
(inches) 

Flares 0.031 0.009 0.011 44 1,831 66 8.5 
Engines 0.586 0.226 0.359 18 908 69 12.0 
Heaters 2.200 0.222 0.571 74 493 79 18.0 
Incinerators 0.202 0.050 0.065 38 150 55 12.0 
Turbines 56.000 0.993 3.040 72 538 141 42.0 
Total modeled 
emission (tpy) 2,050 52 140 -- -- -- -- 

Note: 
1 Assumed all sources were at the single point of origin and at an elevation of 5 feet. 

Key:  ºF = Degree Fahrenheit; ft = Feet; ft/sec = Feet per second; g/s = Grams per second; NOx = Nitrogen oxides; PM10 = 
Particulate matter less than 10 micrometers in diameter; and SO2 = Sulfur dioxide. 

 

Predicted 1-hour impacts and the scaled impacts for longer averaging periods are given in 
Table 4-12. The modeling indicates that standards designed to protect the health of sensitive 
human populations (Alaska AAQS and NAAQS), public welfare including flora and fauna 
(Secondary NAAQS), and sensitive vegetation would not be exceeded near the main pad of a 
large field. This implies that sensitive populations of humans (i.e., those with compromised 
health, elderly, and infants) and sensitive species of vegetation should be able to live as close as 
100 yards from the main pad emission sources of a large field without experiencing adverse 
effects. The analysis also showed that the highest air quality impacts are dominated by emission 
sources with low level releases that are heavily influenced by air flow around nearby structures. 
Therefore, the highest impacts occur near the pad and rapidly decrease with increasing distance 
from the facility. Modeling results show that at a distance of 3 miles from the main pad, air 
quality impacts (concentrations of criteria pollutants) from the main pad would be 
indistinguishable above existing background concentrations using standard EPA Prevention of 
Significant Deterioration (PSD) monitoring techniques. Facilities at satellite developments would 
have lower emissions than facilities on the main pad. Because air quality impacts from a main 
pad and satellite developments would be indistinguishable from background air quality at 3 or 
more miles from the facilities, the cumulative effects of simultaneous operations would be 
negligible unless individual facilities are located within 6 miles of each other. These effects 
would last as long as the field operates, which would be expected to be 30 to 50 years. 

Fugitive dust emissions would result from wind-blown dust from exposed areas (e.g., production 
pads and roadways), entrainment of dirt particles from unimproved road use, and heavy 
construction activities (gravel mining and infrastructure development). Once disturbed, the dust 
would disperse. Most (75%) suspended particulates from these types of activities would remain 
close to the ground and tend to deposit on vertical surfaces soon after suspension (Watson et al. 
2000). Because fugitive dust would be naturally limited in the winter due to snow and ice, effects 
on air quality from fugitive dust emissions would be greatly reduced during winter.  
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Table 4-12 Modeled air quality concentrations at a location 100 yards from the source1,2,3,4 

Parameter 
Criteria Pollutant Concentration (µg/m3) 

NO2 SO2 PM10 
Averaging period Annual Annual 24-hour 3-hour 24-hour 
Model predicted impact 39 3 148 333 92 
Human health standard5 100 365 365 1,300 150 
Public welfare standard6 100 NS NS 1,300 150 
Sensitive vegetation 
screening thresholds7 100 NS NS 786 NS 

Notes: 
1 All emissions modeled through five representative stacks with a single row of receptors to the east of the origin point and 
spaced 82 feet apart along the Y axis from 164 feet to 55 yards from the origin (see Table 4-11).  

2 Modeled representative emission units were collocated at the origin at an elevation of 5 feet above the surrounding 
terrain.  

3 Downwash was included in the modeling. 
4 Scaling factors were obtained from guidance produced by Environmental Protection Agency (1994). 
5 Alaska AAQS and NAAQS. The Clean Air Act, which was last amended in 1990, requires EPA to set NAAQS for both 
short- and long-term exposures to criteria pollutants. These primary standards set limits designed to protect public health, 
including the health of “sensitive” populations such as asthmatics, children, and the elderly. 

6 Secondary NAAQS, which is a limit set to avoid damage to vegetation resulting in economic losses in commercial crops, 
aesthetic damage to cultivated trees, shrubs, and other ornamentals, and reductions in productivity, species richness, and 
diversity in natural ecosystems to protect public welfare (Section 109 of the Clean Air Act). 

7 These values represent the minimum concentration at which adverse growth effects or tissue injury in exposed vegetation 
were reported in a literature survey conducted by Environmental Protection Agency (1980).  

Key:  µg/m3 = Micrograms per cubic meter; AAQS = Ambient air quality standards; EPA = U.S. Environmental Protection 
Agency; NAAQS = National Ambient Air Quality Standards; NO2 = Nitrogen dioxide; NS = No standard; PM10 = 
Particulate matter less than 10 micrometers in diameter; and SO2 = Sulfur dioxide. 

 

During scoping, public concerns were raised about the occurrence of arctic haze on the North 
Slope, whether it is related to oil and gas development, and if it could occur in the Yukon Flats if 
oil development took place on the Refuge. Arctic haze was first reported on the North Slope 
during military weather reconnaissance flights conducted in 1949 through 1968, before oil and 
gas fields were developed. The haze was determined to be associated with the long-range 
transportation and build up of sulfate aerosols and carbon particles that originated in northern 
Eurasia and Siberia (Rahn 1977, 1981). These sulfur dioxide emissions have been estimated to be 
1 to 10 million tons per year, as compared to estimated emissions of 1,000 tons per year on the 
North Slope (Barrie 1986). Studies conducted on the North Slope, including air quality 
monitoring at Nuiqsut, Alaska, have shown that local air quality resources are only minimally 
affected by oil development emissions, and that air quality is well within Federal and State 
standards (SECOR 2001). 

It has been asserted that the cumulative effect of all greenhouse gases emitted globally has 
contributed to global climate change. It is difficult to ascertain the magnitude of the contribution 
human-related emissions have on global climate change since the biogenic contributions are not 
well characterized. Whatever that effect may be, it is clear that local climate change resulting 
from greenhouse gas emissions is not the result of local sources but rather the cumulative effect 
of all greenhouse gases emitted globally and mixed over large scales in the atmosphere (Singh 
1995).  
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U.S. emissions of greenhouse gases in 2005 were about 7,200 million metric tons of carbon 
dioxide equivalent (CO2e) emissions (Energy Information Administration 2006). Alaska currently 
produces about 53 million metric tons of CO2e emissions per year and is expected to produce 
about 60 million metric tons per year by 2020 (Alaska Department Environmental Conservation 
2008). About 29% of these emissions, or approximately 15.3 million metric tons, are produced by 
the oil industry during the production and refining of oil and gas at a production rate of about 
864,000 bbls per day and a refining capacity of 373,500 bbls per day.  

Operation (maintenance of the field and production of crude oil for sale) of an Alpine-sized 
production facility (not including satellites) would result in about 0.520 million metric tons of 
CO2e emissions per year. With five satellites, the large field development could result in total 
emissions of 570,000 metric tons (0.57 million metric tons), which is about 0.008% of U.S. 
annual greenhouse gas emissions and about 1% of Alaska annual greenhouse emission. About 
99% of these emissions would be from the combustion of fuel by production and maintenance 
equipment. The remaining 1% of the emissions would be from gas leaks associated with oil/water 
separators, pump and compressors seals, valves, flanges, and storage tanks (fugitive emissions) 
located throughout the facility and associated gathering systems. Greenhouse gas emissions from 
a large oil field development, including the satellite fields, would be equivalent to the greenhouse 
gas emissions potentially produced by the power utility at Fort Yukon in 160 years. Although 
Alaska greenhouse gas emissions from all sources are expected to rise over the next 15 years, the 
production from oil fields in Alaska is expected to decline by about 1.3% annually (Alaska 
Department Environmental Conservation 2008) during the next decade. Therefore, emissions 
from oil production in the Refuge would likely not result in a net increase in greenhouse gas 
emissions from the oil industry in Alaska. 

Small Oil Field Development 

Development of a large oil field would have minimal effect on local air quality and a negligible 
effect on regional air quality. Air pollutant emissions from a small field development would be 
much less than for the large field and would therefore have minimal effect on local or regional air 
quality. Greenhouse gas emissions from operation of a small field would be one quarter of that 
emitted by operation of a large field or less than 0.002% of U.S. annual greenhouse gas emissions 
and 0.3% of current annual Alaska greenhouse gas emissions.  

Oil Spills 

The majority of VOCs resulting from crude oil spills would be expected to evaporate within a few 
hours of a spill, especially between late spring and early fall (Bureau of Land Management 2004). 
Concentrations of VOCs, including hazardous air pollutants, are known to be negligible within 
about 24 hours of release (IT Alaska 2001). Lighter compounds, such as benzene, xylene, and 
toluene would be emitted at peak levels within the first couple of hours and would drop by two 
orders of magnitude within about 12 hours (Bureau of Land Management 2004). Heavier 
compounds would take longer to evaporate, especially in the very cold winter temperatures found 
on Yukon Flats. Air quality effects of spills onto land would be less than effects from spills into 
water. Air quality impacts of spills would be localized and short term. 
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4.6.2 Effects of the Land Exchange with Non-Development Easements Alternative on 
Air Quality and Climate 
Effects on air quality and climate under this alternative would be the same as those for the 
Proposed Action. 

4.6.3 Effects of the Land Exchange Excluding the White-Crazy Mountains Alternative on 
Air Quality and Climate  
Effects on air quality and climate under this alternative would be the same as those for the 
Proposed Action. 

4.6.4 Effects of the No Land Exchange Alternative on Air Quality and Climate 
Under the No Land Exchange Alternative, there would be no land exchange between Doyon and 
the Service, and no exploration or development on core lands. There would be no net gain in 
acres of Refuge lands and no consolidation of existing Refuge lands. There would be no effects 
on air quality or climate. Lands administered by the Refuge would continue to remain in 
relatively pristine condition and serve to meet the Refuge purposes. Most Doyon land would 
likely continue to remain in pristine condition, which would benefit Refuge resources and support 
the Refuge purposes at a regional scale. Exploration and possibly oil and gas development could 
occur on private lands in the Refuge but not on Refuge lands. The effects of exploration and 
development on private lands and air quality in the Refuge are discussed in the cumulative effects 
analysis (Section 4.24). 

4.7 Effects on Geology and Geologic Hazards, Soil, Paleontological Resources, 
and Oil and Other Mineral Resources  

Geologic resources in the Refuge include gravel and potentially oil and gas. The land exchange 
would transfer ownership of potentially valuable resources. The value of these resources would 
be considered in the appraisal of the lands to be exchanged, and the land exchanges under any of 
the action alternatives must be an equal value exchange. The changes in acreage of lands 
identified as having oil and gas potential are indicated in Table 4-13 by ownership, alternative, 
and phase. In Phase I of each of the action alternatives (Proposed Action, Land Exchange with 
Non-Development Easements, and Land Exchange Excluding the White-Crazy Mountains), 
Doyon would receive more lands identified as having oil and gas potential than the Service. In 
Phase II, the Service would be able to purchase some additional lands with oil and gas potential 
from Doyon. The No Land Exchange Alternative would entail no land exchange and have no 
effect on mineral resources.  

Oil exploration and development could take place in the core lands that would be received by 
Doyon under all of the action alternatives and could impact soils. Seismic surveys would impact 
soil during the clearing and use of seismic lines, snow-packed trails, ice pads, and base camp 
sites. Thermokarst, subsidence, and erosion would likely occur over a small portion of these 
areas. The No Land Exchange Alternative would have no effect on soils. 
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Table 4-13 Number of acres in the Refuge with oil and gas potential owned by Doyon and 
the Service before and after the proposed land exchange under each 
alternative1, 2 

Exchange 
Party 

No Land 
Exchange 

Alternative 

(Existing 
Conditions) 

Proposed Action 
Exchange with Non-

Development Easements 
Alternative 

Exchange Excluding 
the White-Crazy 

Mountains Alternative 
Phase I 

 
Phase II 

 
Phase I 

 
Phase II 

 
Phase I 

 
Phase II 

 
Service 1,845,000 1,769,000 1,814,000 1,769,000 1,769,000 1,786,000 1,795,000 
Doyon 1,055,000 1,131,000 1,087,000 1,131,000 1,131,000 1,114,000 1,105,000 

Notes: 
1 Includes acres of subsurface oil and gas interests (halo lands) that Doyon would obtain under the action alternatives. 
2 Acres with oil and gas potential could be greater than given in this table based on a recent study by Rowan and Stanley (2007). 
Source: Till et al. 2006. 

 
If an oil field was developed, gravel mining to supply materials for infield gravel roads and pads 
would probably take place within the core lands. Gravel mining could occur on Federal lands 
along an access road/sales pipeline ROW. The amount of gravel needed would depend on the size 
of the field, but it would be similar under all action alternatives and is estimated to be as much as 
12,000,000 cubic yards. Areas near cleared and graveled areas would be impacted by dust, gravel 
spray, flooding, and thermal erosions. Soil productivity would be lost in mined and graveled 
areas, and paleontological resources could be covered by gravel and lost from mined areas.  

4.7.1 Effects of the Proposed Action on Geology and Geologic Hazards, Soils, 
Paleontological Resources, and Oil and Other Mineral Resources 

4.7.1.1 Phase I Effects 

In Phase I, the Service would exchange 110,000 acres of Refuge lands in the deepest part of the 
Yukon Flats Basin with oil and gas potential for at least 150,000 acres elsewhere in the Refuge, 
some of which also have oil and gas potential (Figure 4-1). Doyon would also receive from the 
Service 97,000 acres of subsurface oil and gas interests in the halo lands and these lands have oil 
and gas potential. No surface occupancy for oil and gas development would be allowed on these 
lands, except for a road/pipeline ROW as authorized under Title XI of ANILCA. Seismic surveys 
could be authorized by permit (at the Refuge Manager’s discretion), but would be limited to 
methods that do not require clearing of vegetation, such as helicopter-supported surveys. Doyon 
could directionally drill onto these lands and remove oil and gas resources. If an alternative is 
chosen in the Record of Decision that requires an exchange of lands, a new land appraisal that is 
acceptable to the Appraisal Services Directorate would be required before the Service and Doyon 
could proceed with the exchange. The value of the potential oil and gas resources would be 
considered in the property appraisal, and the exchange would be based on equal value being 
exchanged by each party. The Service would have a net loss of 76,000 acres, and Doyon would 
have a net gain of 76,000 acres, of lands with oil and gas potential (Table 4-13). This acreage 
includes subsurface oil and gas interests that Doyon would obtain in the halo lands. With the 
exception of gravel, no other mineral resources have been identified in the exchange lands. No 
paleontological resources have been found on the Refuge, but resources have been found to the 
south and southwest of the core area. Unlike wildlife and habitat, paleontological resources are 
not ubiquitous in the Refuge, and their locations are much less predictable.  
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Exploration  

Seismic Surveys 

Survey lines would be cleared over 170 to 340 acres of core lands. Access trails could require 
some clearing over an additional 250 acres, about 100 acres of which would be on Refuge lands. 
Seismic surveys and overland moves to access the survey areas could alter the thermal balance 
and increase the risk of thermokarst, which is the melting of ice and subsequent settling of ground 
and ponding of surface waters (Jorgenson et al. 1996). Thermokarst can affect surface water flow 
and cause soils to be permanently inundated.  

Seccombe-Hett and Walker-Larsen (2004) studied the regeneration of cleared seismic survey 
lines in black spruce uplands, black spruce fens, white spruce forests, and shrub meadows near 
Fort McPherson in Northwest Territories, Canada, about 300 miles east of Venetie and at about 
the same latitude. The lines were cleared 33 to 37 years prior to the study. Melting of the 
permafrost (thermokarst) increased after clearing of the lines, which resulted in subsidence and an 
increase in the depth of the active layer. They found that survey lines cleared using a bulldozer 
showed some subsidence due to thermokarst in about 64% of the wet sites and 12% of the moist 
sites in black spruce forests, and the average depth of the permafrost active layer was increased 
by about 6 inches (from 17 to 23 inches). The subsidence caused ponding and affected vegetation. 
Survey lines had less effect on soils in the drier areas such as white spruce forests and shrub 
habitats. The effects on soils were estimated to last about 20 years. Effects on lines cleared with a 
bulldozer would probably be greater than lines cleared with the narrow mulchers that are 
commonly used today. Studies of seismic surveys conducted on North Slope tundra where 
clearing was not required reported lower levels of effect (Jorgenson et al. 2003a; National 
Research Council 2003).  

Alaska North Slope tundra travel research indicates that disturbance to tundra from overland 
tundra travel by LPVs should be minimal if limited to periods when soil temperatures in the first 
12 inch of soil beneath the surface are 23ºF or colder and there is a minimum of 6 inches of snow 
cover in wet sedge tundra and 9 inches of snow cover in tussock tundra environments (Bader 
2005). Using LPVs, reducing the width of the survey lines, and using mulchers to cut vegetation 
would help reduce impacts to soils during seismic surveys.  

Because most of the activity would occur during the winter months, the potential for impacts to 
paleontological resources is extremely minor. The likelihood of impacting surface paleontological 
material also is low due to their isolated and rare occurrence. 

Exploratory Drilling 

Exploratory drilling activities would be conducted on ice pads in winter, which would help to 
minimize potential effects to soil and gravel resources. The construction of ice pads for drilling 
exploratory or delineation wells could create minor, localized impacts on soils primarily from 
compression of the ground under pads. The compaction would not result in long-term impacts. 
The construction and use of up to twelve 6-acre ice pads could result in such minor impacts to 
soils over about 72 acres. Drilling of the wells would require excavation of about 16 square feet 
to construct a well cellar at each of the 12 drill sites.  

Exploratory drilling would be supported by LPVs using snow-packed trails. Vehicles could 
compact soils enough to create localized ponding and degrade the permafrost; however, given 
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adequate snow cover (12 inches of frost, 6 to 9 inches of snow), soil compaction impacts would 
be minimal. We assume that most, if not all, of the access route cleared for seismic surveys would 
be used for access with drilling equipment. 

Drill pads, camp pads, roads, and airstrips made of ice and snow would be used; therefore, ground 
disturbance could occur and buried paleontological material could be impacted. The other 
substantial subsurface disturbance associated with drilling would be the making of the drill hole 
itself. Were scientifically important paleontological material present at the site of the borehole, 
these resources could be impacted by the drilling practice. However, the probability of such an 
occurrence is low. 

4.7.1.2 Phase II Effects  

If oil resources were discovered and developed, the Service would purchase up to 120,000 acres 
of Doyon lands with the perpetual production payments from oil produced on exchange lands. 
Approximately 45,000 acres of these lands have been identified as having potential oil and gas 
resources.  

Large Oil Field Development 

Gravel would be placed over about 525 acres of land for the pads, airfield, and infield road 
associated with the oil field, and 675 acres for a ROW access road (Figure 4-4). Gravel would 
probably be mined at a number of locations near the oil field or ROW due to the costs of hauling 
gravel to the sites. The field would require about 105 acres of gravel mines. A 90-mile access 
road would require about 135 acres of gravel mines comprised of several smaller mines spaced 
about 4 to 7 miles apart from each other. We assume that gravel mining would directly impact 
about 240 acres, for a total direct disturbance due to gravel mining and deposition of about 1,440 
acres (Table 4-3). The estimated area required for mining is based on the ratio of mine acres 
required per acre of graveled roads and pads for developments on the North Slope. Gravel sources 
in the Refuge are thought to have reasonably thin overburden. Gravel placement and mining 
remove soil and reduce soil productivity. Soils at the mine sites would be stockpiled and used 
during restoration of the mine areas. Placement of vertical support members for an oil pipeline 
would affect about 0.03 acres per mile of line, or 2.7 acres.  

Development of a large oil field development would require roughly 2,100,000 to 
5,250,000 cubic yards of gravel for the field and an additional 2,700,000 to 6,750,000 cubic yards 
for the access road. Gravel mining could affect a total of about 240 acres depending on over-
burden thickness and depth to groundwater.  

Construction of gravel roads and pads with too thin a layer of gravel can result in thermokarst. 
Gravel roads and pads that are thick enough to protect the permafrost, however, can block 
drainages and create flooding, alter snow drift patterns, and result in road dust and gravel on 
adjacent vegetation. Roadside dust can change the plant composition and darken snow (cause it to 
melt earlier), both of which can result in thermokarst (National Research Council 2003). Gravel 
roads have been found to cause flooding over fairly large areas on the North Slope. Walker et al. 
(1986) studied some of the older and more highly traveled roads in the Prudhoe Bay field on 
Alaska’s North Slope and reported ratios of acres of direct effect (graveled areas) to indirect 
effect (flooding, thermokarst, dust coverage, and changes in vegetation) varied from 2.4:1 to 8.6:1 
with an average of 6:1. To reduce impacts from gravel placement, depth to permafrost should be 
determined in areas slated for development in order to design for adequate gravel fill thickness. 
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Fill structures should be oriented to the extent practical to reduce the amount of snow that could 
drift along the edges of the structures and to facilitate drainage of runoff during warm periods.  

A large oil field would probably be in place for 30 to 50 years. An earthquake that caused ground 
motions of 30% of gravity or more could cause damage to poorly engineered structures 
(Bolt 1993). Oil field facilities would be built in accordance with applicable seismic design 
standards.  

The potential pipeline routes cross the Tintina Fault zone (Figures 3-3 and 4-6), which is 
considered to be “potentially active” by Haeussler and Plafker (2003). Ground penetrating radar 
surveys of the valley fill alluvial deposits across the Tintina Fault Zone showed no disruption of 
sediments that would suggest recent movement across the fault (Froese et al. 2005). Numerous 
earthquakes have been recorded in the vicinity of the fault, but no recent surface rupture has been 
documented (Page et al. 1991; National Earthquake Information Center 2008). As discussed in 
Section 3.3.2, effects to a pipeline from seismic activity can be mitigated and reduced by properly 
engineered pipeline crossings of suspected or known active faults.  

The primary impact to paleontological resources would result from the excavation of material for 
construction of the permanent facilities. Extraction of the terrestrial materials could impact 
paleontological resources. Pleistocene vertebrate fossils are commonly recovered during gravel-
mining operations on the North Slope, and fossil sites have been found near the core exchange 
area. Overall, ground disturbance from development would have a minor impact on 
paleontological resources. It is unlikely that paleontological resources would be impacted by 
abandonment activities, as these areas would have been previously disturbed by construction and 
development activities. 

Small Oil Field Development 

Potential impacts would be similar to those described above for a large oil field except that less 
surface area would be affected. A small oil field development and ROW would be in place for up 
to 30 years and directly disturb about 880 acres (Figure 4-4, Table 4-4). Gravel would be placed 
over about 60 acres for the field and another 675 acres for an access road. Gravel mining would 
likely impact about 147 acres for the field and access road. Placement of vertical support 
members for a transportation pipeline would affect about 0.03 acres per mile of line, or 3.6 acres. 
This placement of fill and vertical support members would result in soil loss and productivity.  

About 2,940,000 to 7,350,000 cubic yards of gravel would be needed for the pad, airstrip, and 
access road. Gravel resources are likely plentiful in much of the Yukon Flats area because of 
abundance of streams and rivers (Williams 1962, Szumigala 2007). It is expected that gravel 
would be found near the oil field. A 12-acre mine should be adequate to provide gravel for the 
small oil field development (Figure 4-4), while a 90-mile access road would require about 
135 acres of gravel mines comprised of several smaller mines spaced about 4 to 7 miles apart 
from each other. The estimate of the area required for mining is conservatively based on the ratio 
of mine acres required per acre of graveled roads and pads on the North Slope. Soils at the mine 
sites would be stockpiled and used during restoration of the mine areas.  
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Oil Spills 

Soils could be affected by spills onto land and through cleanup efforts. The area contaminated by 
a spill would depend on a number of factors including the volume released, the topography, 
vegetation, snow cover, and time of year. Estimates of the area of impact from an uncontrolled 
large (500 to 5,800 bbls) pipeline spill vary from 1.3 to 314.1 acres in winter and 3.2 to 
791.0 acres in summer (Table 4-9). These estimates are based on uncontrolled releases. Prompt 
containment efforts would reduce the spread of an oil spill. Spills that take place during the 
winter may result in little or no contamination of soils, depending on the volume and rate of 
discovery, and can generally be cleaned to State standards (Alaska Department of Environmental 
Conservation 2006). At other times of the year containment and cleanup efforts can damage, 
change, or remove vegetation, which could impact permafrost.  

If present, surface paleontological material could be impacted; however, since the occurrence of 
paleontological remains is rare, the probability of an impact is low. 

4.7.2 Effects of the Land Exchange with Non-Development Easements Alternative on 
Geology and Geologic Hazards, Soils, Paleontological Resources, and Oil and 
Other Mineral Resources  

4.7.2.1 Phase I Effects 

Effects on geology and geologic hazards, soils, paleontological resources, and oil and other 
mineral resources in Phase I of the Land Exchange with Non-Development Easements 
Alternative would be the same as under the Proposed Action. The Service would be exchanging 
110,000 acres of Refuge lands in the deepest part of the Yukon Flats Basin with oil and gas 
potential for at least 150,000 acres of other lands in the Refuge, some of which also have oil and 
gas potential (Figure 4-2). Doyon would also receive from the Service 97,000 acres of subsurface 
oil and gas interests in the halo lands and these lands have oil and gas potential. Under this 
alternative, Doyon would grant non-development easements on 120,000 acres of Doyon lands in 
Phase I in lieu of committing to land sales to the Service in Phase II. About 45,000 acres of these 
lands have oil and gas potential. As with the Proposed Action in Phase I of this alternative, the 
Service would experience a net loss of 76,000 acres and Doyon would gain 76,000 acres of lands 
with oil and gas potential (Table 4-13). Oil and gas potential would be considered in the property 
appraisal, and the land exchange would be based on equal value. 

Exploration  

Effects of exploration on the geology, geologic hazards, soil, paleontological resources, and oil 
and other mineral resources in Phase I of the Land Exchange with Non-Development Easements 
would be the same as those for seismic surveys and exploratory drilling under the Proposed 
Action.  

4.7.2.2 Phase II Effects  

No additional lands would be purchased by the Service in Phase II of the Exchange with Non-
Development Easements. 
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Large Oil Field Development 

Effects of development of a large field on geology and geologic hazards, soils, paleontological 
resources, and oil and other mineral resources in Phase II of the Land Exchange with Non-
Development Easements Alternative would be the same as for a large field development under 
the Proposed Action.  

Small Oil Field Development 

Effects of development of a small field on geology and geologic hazards, soils, paleontological 
resources, and oil and other mineral resources in Phase II would be the same as those described 
above for a small oil field development under the Proposed Action.  

Oil Spills 

Effects of an oil spill to geology and geologic hazards, soils, paleontological resources, and oil 
and other mineral resources under the Land Exchange with Non-Development Easements 
Alternative would be the same as under the Proposed Action.  

4.7.3 Effects of the Land Exchange Excluding the White-Crazy Mountains Alternative on 
Geology and Geological Hazards, Soils, Paleontological Resources, and Oil and 
Other Mineral Resources 

4.7.3.1 Phase I Effects 

In Phase I of the Land Exchange Excluding the White-Crazy Mountains Alternative, Doyon 
would receive oil and gas interests, without the right of surface occupancy, within and along the 
northern edge of the recommended-Wilderness area. Surface oil exploration and development 
would not occur on these 12,000 acres, and there should be no direct effects to geology and 
geologic hazards, soils, paleontological resources, and oil and other mineral resources in this area. 

The Service would exchange 83,500 acres (26,500 acres less than under the Proposed Action) of 
Refuge lands in the deepest part of the Yukon Flats Basin with oil and gas potential for 
115,000 acres of Doyon lands within the Refuge, some of which are also within the oil and gas 
potential area (Figure 4-3). In Phase I, the Service would experience a net loss of about 
60,000 acres and Doyon would gain 60,000 acres of lands with oil and gas potential (Table 4-13). 
The estimated value of the mineral estate, including oil and gas potential, would be considered in 
the property appraisal, and the land exchange would be based on equal value. 

Exploration 

Effects of exploration on geology and geologic hazards, soils, paleontological resources, and oil 
and other mineral resources in Phase I of the Land Exchange Excluding the White-Crazy 
Mountains Alternative would be the same as those described above for seismic surveys and 
exploratory drilling under the Proposed Action and the Land Exchange with Non-Development 
Easements Alternative, except that that there would be no effects in the recommended-Wilderness 
area.  
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4.7.3.2 Phase II Effects  

If oil and gas resources were discovered and developed, the Service could purchase up to 
81,000 acres of Doyon lands with the perpetual production payments. Approximately 9,000 acres 
of these lands have been identified as having potential for oil and gas resources (Figure 4-3, 
Table 4-13). 

Large Oil Field Development 

Effects of development of a large field on geology and geologic hazards, soils, paleontological 
resources, and oil and other mineral resources under the Land Exchange Excluding the White-
Crazy Mountains Alternative would be the same as those for the other action alternatives, except 
that that there would be no exploration or development of an oil field in the recommended-
Wilderness area. However, the pipeline ROW would traverse approximately 8 miles (southern 
route) to 42 miles (northern route) of the recommended-Wilderness area. 

Small Oil Field Development 

Effects of development of a small oil field on geology and geologic hazards, soils, 
paleontological resources, and oil and other mineral resources under the Land Exchange 
Excluding the White-Crazy Mountains Alternative would be the same as those described above 
for small field development under the other action alternatives, except that that there would be no 
effects from field development in the recommended-Wilderness area. However, the pipeline 
ROW could traverse approximately 8 miles (southern route) to 42 miles (northern route) of the 
recommended-Wilderness area. 

Oil Spills 

Effects of oil spills on geology and geologic hazards, soils, paleontological resources, and oil and 
other mineral resources under Land Exchange Excluding the White-Crazy Mountains Alternative 
would be the same as those described above for oil spills under the action alternatives, except that 
there would be less potential for spills in the recommended-Wilderness area due to restrictions on 
surface occupancy. Under this alternative, the pipeline and road could traverse a minimum of 8 
miles of the recommended-Wilderness, and pipeline spills could potentially affect the area. 

4.7.4 Effects of the No Land Exchange Alternative on Geology and Geologic Hazards, 
Soils, Paleontological Resources, and Oil and Other Mineral Resources 
Under the No Land Exchange Alternative, there would be no land exchange between Doyon and 
the Service, and no exploration or development on core lands. There would be no net gain in 
acres of Refuge lands and no consolidation of existing Refuge lands. There would be no effects 
on geology and geologic hazards, soils, paleontological resources, and oil and other mineral 
resources. Lands administered by the Refuge would continue to remain in relatively pristine 
condition and serve to meet the Refuge purposes. Most Doyon land would likely continue to 
remain in pristine condition, which would benefit Refuge resources and support the Refuge 
purposes at a regional scale. Exploration and possibly oil and gas development could occur on 
private lands in the Refuge but not on Refuge lands. The effects of exploration and development 
on private lands in the Refuge are discussed in the cumulative effects analysis (Section 4.24). 
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4.8 Effects on Water Resources, Water Quality, and Hydrology 

Water resources—lakes, ponds, sloughs, and streams—are the dominant features of the Refuge 
landscape (Trawicki 2000). Surface water and groundwater are used as drinking water sources for 
villages located in the Refuge. Maintenance of water quality and quantity for the purpose of fish 
and wildlife conservation is one of the stated Refuge purposes.  

Under the action alternatives, there would be a net increase in the number of lakes and miles of 
rivers under Refuge management (Table 4-14). The exchange would also consolidate Refuge-
managed water resources. Potential adverse impacts to water resources from the action 
alternatives would be associated with oil and gas exploration and development, and include the 
use of surface water or groundwater for constructing ice pads, drilling, and oil production. 
Discharges of pollutants associated with oil could affect water quality.  

Table 4-14 Net gain of surface water bodies on Refuge-administered lands resulting from the 
alternatives 

Alternative 
Number of Lakes Acres of Lakes River Miles 

After  
Phase I 

After  
Phase II1 

After  
Phase I 

After  
Phase II1 

After  
Phase I 

After  
Phase II1 

Proposed Action 1,430 3,720 24,100 66,700 118 350 
Exchange with 
Non-Development 
Easements 

1,4302 1,430 24,1002 24,100 1182 118 

Exchange 
Excluding White-
Crazy Mountains 

1,250 3,020 22,000 58,300 116 281 

No Land Exchange 0 0 0 0 0 0 
Note: 
1 These are cumulative net gains that include gains from lands transferred in both Phase I and Phase II. 
2 Doyon would donate 120,000 acres of non-development easements in Phase I. An estimated 2,290 lakes (42,600 acres) and 232 
river miles would be given protection under the easements. Thus, 3,720 lakes (66,700 acres) and 350 river miles would be given 
some level of protection after Phase I under this alternative. 

4.8.1 Effects of the Proposed Action on Water Resources, Water Quality, and Hydrology 
4.8.1.1 Phase I Effects 

There would be a net gain of 1,430 lakes (24,100 acres) and 118 river miles on Refuge lands 
under Phase I of the Proposed Action. While the exchange itself would have no direct impacts to 
water quality, quantity, or flow regimes, the exchange would permit the exploration and possible 
development of oil resources on the core lands by transferring them into private ownership. 
Activities associated with oil exploration and development could affect water resources as 
described below.  

Exploration 

Seismic Surveys 

The movement of vehicles across streams to access the survey site and conduct the seismic 
surveys can result in erosion of stream banks. Erosion of the banks can lead to increased 
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sedimentation in the stream and suspended materials in the surface water. Sedimentation could 
alter the stream bottom, reducing the value to spawning fish. These effects would be minimized 
by restricting the surveys to periods in the winter when there is sufficient frost and snow, and 
minimizing stream crossings. Seismic surveys have the potential to increase erosion and 
sedimentation through thermokarst due to the removal or compaction of the snow cover, which 
alters the soil thermal regime. Removal of the organic mat or moss layer can result in exposure of 
soil to erosion by wind and water, leading to potential sediment loading of streams during spring 
runoff. In addition, snow removal and compaction can increase the depth of ice on surface waters, 
and may result in an increase in the salinity of the unfrozen water beneath the ice. The use of 
LPVs would help to minimize impacts, but camp moves could still impact soils and eventually 
surface waters (Bureau of Land Management 2005). Observations on the North Slope have shown 
that short-term, transitory impacts occur over about 1% of the seismic survey lines conducted 
during the winter months (National Research Council 2003). The expected 100 to 200 miles of 
seismic survey lines on the core lands could therefore affect a total of 2 to 3 acres based on these 
studies. Most of the impacts would be to vegetation. Long-term impacts, which include those to 
soils and water resources, have been reported to be about 1% of the short-term impacts based on 
North Slope surveys. Thus, long-term impacts to water resources from surveys on the core lands 
would be about 0.02 to 0.03 acre. Best management practices that would reduce the impact of 
seismic surveys include restricting the bulldozing of trails and using narrow-track mulchers to 
clear the woody vegetation. ROW permits needed for traversing public lands would require 
sufficient snow depth and frost in the soils to protect water quality and ground conditions before 
overland activities could occur, and repeated use of trails would be restricted to avoid rut 
formation. This requirement would not apply to the surveys taking place on the core lands, as 
they would be private lands. 

Water consumption for seismic operations would be limited to seismic crew use and should be 
less than 800,000 gallons per season. Because this water would have to be potable, it would likely 
be filtered local water from surface water or groundwater sources or could come from an outside 
source. Wastewater from camp activities would be taken off site for disposal. 

Exploratory Drilling 

Following State and Federal regulations that require secondary and tertiary containment, drilling 
fluids, wastewater, and solid wastes would be stored and disposed of in a manner that minimizes 
spills. Used drilling fluids and drill cuttings would either be disposed of by injection into geologic 
formations in the well bore or transported to regulatory-approved off-site waste disposal facilities 
outside of the Refuge. Federal and State requirements placed on underground drilling and 
injection permits provide some protection to groundwater quality. Exploration drilling would be 
expected to yield small amounts of produced water from well testing. Produced water would be 
stored in tanks on site and would eventually be disposed of in the same manner as drilling fluids 
or used in the makeup of drilling fluid for drilling additional wells.  

Exploratory drilling activities would consume an estimated 12 to 20 ac-ft (3,850,000 to 
6,450,000 gallons) of water each drilling season for three seasons. The water source would likely 
be from nearby surface waters, or transported to the site from another location. Water 
withdrawals from surface waters require temporary water use permits from the State. They are 
only issued for lake water bodies beyond minimal sizes and depths and from streams with 
adequate flows to ensure that withdrawals will not impact fish habitats, especially during low-
flow winter months. On the North Slope, water withdrawal is limited to a maximum of 15% of 
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the under-ice volume of the lake for lakes 7 feet deep or deeper for fish-bearing lakes (Bureau of 
Land Management 2005). Regulations require that no water be taken from lakes less than 7 feet 
deep that are fish-bearing or connected to a fish-bearing stream. Similar requirements would be 
attached to any temporary water use permit for surface water use in the Refuge. Given the 
substantial surface water resources in the basin, water-related impacts from exploration activities 
would be minimal.  

The Service has submitted an application to the State of Alaska for reservation of instream flow 
in Beaver Creek. Winter flows in Beaver Creek can be well below 100 cubic feet per second, and 
can approach zero in the uplands near the southern Refuge boundary. The instream flow 
reservation should provide some protection from excessive water withdrawals.  

4.8.1.2 Phase II Effects 

Land purchases by the Federal Government under Phase II would have no effect on water 
resources, but would bring additional water resources under Federal ownership, where oil and gas 
exploration and development and most other types of development would not be permitted. The 
purchase of all 120,000 acres of land by the Federal Government under Phase II would result in 
an additional 2,290 lakes (42,600 acres) and 232 river miles under Refuge management 
(Table 4-14).  

Large Oil Field Development 

Large oil field development would entail considerable planning, permitting, site preparation, and 
construction of support facilities, such as roads, air fields, housing, power lines, and pipelines to 
transport the oil. These activities could result in sedimentation and spills into streams, wetlands, 
and lakes. Road construction and pipeline construction could affect drainage patterns and stream 
flow. Vehicle traffic over gravel pads and roads could result in gravel being sprayed on 
vegetation within about 30 feet of the pad or road and noticeable dust out to 150 feet or more.  

Surface activities that disturb streambeds and stream banks, including Beaver Creek, or remove 
protective vegetation can lead to channel erosion and alteration of stream banks (Lawson 1986). 
Inadequate design or placement of structures, culverts, or bridges can alter natural sedimentation 
patterns, creating scour channels and channel bars in streams and create ice damming. Improper 
placement of gravel pads can result in erosion from the pads and transport of gravel to streams, 
wetlands, and lakes. Blockages or diversions in streams can result in washouts during spring 
breakup flooding. Removal of gravel from areas near streams and lakes can result in changes to 
stream or lake configurations and flow patterns. Impacts to stream channels and lakes can be 
minimized by limiting construction and transport to winter months or months of low-water flow 
and keeping culverts free of snow and ice (Walker et al. 1987a, b). Gravel pads should also not be 
located near streams and lakes.  

Blockage of natural drainages by road or pipeline construction could lead to the formation of 
impoundments. These impoundments could alter both the hydrology and plant species 
composition in wetlands (Bureau of Land Management 2005). In most cases, impoundments 
would lead to a decrease in plant species richness (Klinger et al. 1983). The use of adequate cross 
drainage structures in gravel roads and attention to natural drainage patterns during design of 
roads, airstrips, and facility areas would minimize impacts to surface waters.  
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The hydrology of the Yukon Flats, including the core lands, is complex and not well studied. The 
hydrologic system is likely a continuum, in that regional groundwater flow systems are recharged 
in uplands and discharged in lowlands (Winter 1988). In addition to groundwater, hundreds of 
feeder streams channel water directly from upland and highland habitats to lowlands. It is 
expected that water consumption, which would occur in upland habitats, would be about 146 ac-ft 
per year during full field development and be less than 10 ac-ft per year during the production 
phase. It is unclear what effects the removal of 146 ac-ft of water per year from uplands would 
have on lowland habitats downslope, but it is likely some alteration of lowland habitats would 
occur. The types and degree of alterations to lowland habitats are unknown. If exploration and 
developed occurred concurrently, water needs for both activities would be additive and dependent 
upon the level of exploration and development activities. 

Small Oil Field Development 

The impacts to water resources would be similar to those described above for development of a 
large oil field but on a smaller scale. The impact of a small oil field relative to a large oil field 
would be proportional to its surface dimensions, as impacts to water resources are somewhat 
proportional to the area disturbed. Water consumption for small oil field development would have 
a minor impact on water resources. It is expected that water consumption during full field 
development, which would occur in upland habitats, would be about 110 ac-ft per year during full 
field development and less than 0.3 ac-ft per year during the production phase. 

Oil Spills 

The greatest risk to water quality is from an oil spill. Oil from a spill could spread oil over the 
water surfaces, be transported downstream by currents, damage the insulating layers of birds and 
mammals, damage vegetation, harm or kill fish, and harm fish and wildlife food sources. Shear-
dominated flows could drive oil below the surface and lead to accumulation of oil in sediments 
(Overstreet and Galt 1995). Immediate action by the well operators would help to contain the 
spill, while removal of soil and vegetation impacted by the spill should prevent any long-term 
effects to fish or aquatic wildlife.  

Oil spills associated with exploration are rare and generally consist of small releases of refined 
petroleum products such as fuels and lubricants. Based on past North Slope spill rates, we would 
expect about eight small spills during the life of the exploratory drilling program (6 to 12 wells). 
These spills would likely be located and contained on the ice drilling pads and have no effect on 
water quality. 

Potential oil spills from production operations could threaten domestic water supplies in Refuge 
villages if the oil and gas operations were close to the village or its water supply. Villages in the 
Yukon Flats are located along major drainages and obtain drinking water either directly from the 
streams or from alluvium along the river courses. The villages of Beaver, Birch Creek, and 
Chalkyitsik obtain water from river alluvium or from slant wells under the rivers. Fort Yukon has 
two shallow alluvial wells. A surface oil spill into a river course upstream is a potential threat to 
that water supply. There are no villages in the Beaver Creek watershed or within the core lands.  
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4.8.2 Effects of the Land Exchange with Non-Development Easements Alternative on 
Water Resources, Water Quality, and Hydrology 

4.8.2.1 Phase I Effects 

The Service would experience the same net gain of water bodies (1,430 lakes, 118 river miles) on 
Refuge lands under Phase I of Land Exchange with Non-Development Easements Alternative as 
under Phase I of the Proposed Action (Table 4-14). Under Phase I of Land Exchange with Non-
Development Easements Alternative, Doyon would also donate non-development easements on 
up to 120,000 acres of Doyon lands that would provide some protections for water resources on 
these lands by prohibiting most types of development and other commercial activities, including 
oil and gas development. An estimated 2,290 lakes (42,600 acres) and 232 river miles would be 
given protection under the easements. Thus, 3,720 (66,700 acres) lakes and 350 river miles would 
be given some level of protection after Phase I under this alternative. Given that the non-
development easements would be on the same lands as those available for purchase under Phase 
II of the Proposed Action, the effects of land exchange under Phase I and Phase II of the 
Proposed Action would be similar to those under Phase I of the Land Exchange with Non-
Development Easements Alternative. However, the net increase of lakes and river miles to the 
Service in Phase II of the Proposed Action is dependent on discovery and development of oil 
resources. Under this alternative, the protections are provided to the 120,000 acres in Phase I and 
are not dependent on oil development. 

Exploration 

The effects of seismic surveys and exploratory drilling on water resources under Land Exchange 
with Non-Development Easements Alternative would be the same as those described above for 
exploration under the Proposed Action. 

4.8.2.2 Phase II Effects 

Large Oil Field Development 

Effects of development of a large oil field on water resources, water quality, and hydrology under 
Phase II of Land Exchange with Non-Development Easements Alternative would be the same as 
described above for a large field under Phase II of the Proposed Action. 

Small Oil Field Development 

Effects of development of a small oil field on water resources, water quality, and hydrology under 
Phase II of Land Exchange with Non-Development Easements Alternative would be the same as 
described above for a small field under Phase II of the Proposed Action. 

4.8.3 Effects of the Land Exchange Excluding the White-Crazy Mountains 
4.8.3.1 Phase I Effects 

There would be no direct impacts to water resources from the exchange of lands, but the 
exchange would permit exploration and development on the core lands that would be received by 
Doyon, and provide protections to water resources being received by the Service. Land exchanges 
under Phase I of this alternative would result in a net gain of 1,250 lakes (22,000 acres) and 
116 river miles on Refuge lands (Table 4-14).  
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Exploration 

Effects on water resources due to seismic surveys and exploratory drilling on core lands under the 
Land Exchange Excluding the White-Crazy Mountains Alternative would be similar to those 
described above for the Proposed Action. These activities would not be conducted on the 
26,500 acres of land in the recommended-Wilderness area that are excluded from the exchange; 
however, approximately the same level of exploration would be expected to occur as in the 
Proposed Action. 

4.8.3.2 Phase II Effects 

The effects on water resources would be similar to those described above for the Proposed 
Action, except that approximately 9,000 fewer acres of land with oil and gas potential within the 
Refuge would be open to drilling and development after Phase I than after Phase II (Table 4-13).  

In Phase II of the Land Exchange Excluding the White-Crazy Mountains Alternative, there would 
be a net gain of approximately 1,770 lakes (36,300 acres) and 165 river miles on the Refuge. The 
total increase (Phase I and II) in surface waters on Refuge lands would be approximately 
3,020 lakes (58,300 acres) and 281 river miles if all available Doyon lands were purchased 
(Table 4-14). 

Large Oil Field Development 

Effects of development of a large oil field on water resources under Phase II of the Land 
Exchange Excluding the White-Crazy Mountains Alternative would be similar to those described 
above for a large field under Phase II of the Proposed Action. 

Small Oil Field Development 

Effects of development of a small oil field on water resources under Phase II of the Land 
Exchange Excluding the White-Crazy Mountains Alternative would be similar to those described 
above for a small oil field under Phase II of the Proposed Action. 

4.8.4 Effects of the No Land Exchange Alternative on Water Resources, Water Quality, 
and Hydrology 
Under the No Land Exchange Alternative, there would be no land exchange between Doyon and 
the Service, and therefore no gains or losses in surface waters on Refuge lands. There would be 
no net gain in acres of Refuge lands and no consolidation of existing Refuge lands. There would 
be no effects on water resources, water quality, or hydrology. Lands administered by the Refuge 
would continue to remain in relatively pristine condition and serve to meet the Refuge purposes. 
Most Doyon land would likely continue to remain in pristine condition, which would benefit 
Refuge resources and support the Refuge purposes at a regional scale. No oil exploration or 
development would take place on the core lands or other Refuge lands, so there would be no 
effects to water resources on Refuge lands. Oil exploration and development could take place on 
Native-owned lands within the Refuge; effects to water resources from oil exploration and 
development on private lands are addressed in the cumulative effects analysis (Section 4.24). 
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4.9 Effects on Biological Integrity, Diversity, and Environmental Health 

In 1997, the National Wildlife Refuge System Improvement Act (Public Law 105-57) amended 
the National Wildlife Refuge Administration Act of 1966.  The significance of the Improvement 
Act is that it: (1) established a mission statement for the National Wildlife Refuge System; (2) 
directed management of refuges to fulfill both the mission of the System and the specific 
purposes of the refuge; (3) defined compatible uses of the System and established a process to 
determine compatibility; and (4) set management direction that included ensuring “that the 
biological integrity, diversity, and environmental health of the System are maintained…” 

In 2001, the Service developed a refuge policy to interpret the mandate of the Improvement Act 
concerning biological integrity, diversity, and environmental health (U.S. Fish and Wildlife 
Service 2001). This policy states that the Service will, first and foremost, maintain existing levels 
of biological integrity, diversity, and environmental health at the refuge scale. The policy defines 
these terms as follows: 

Biological Integrity. Biotic composition, structure, and functioning at genetic, organism, and 
community levels comparable with historic conditions, including the natural biological processes 
that shape genomes, organisms, and communities.  

Biological Diversity. The variety of life and its processes, including the variety of living 
organisms, the genetic differences among them, and communities and ecosystems in which they 
occur.  

Environmental Health. Composition, structure, and functioning of soil, water, air, and other 
abiotic features comparable with historic conditions, including the natural abiotic processes that 
shape the environment. 

Information on the current and past condition of resources on the Refuge is integral toward 
meeting refuge policy regarding biological integrity, diversity, and environmental health. As 
stated in Section 3.12 A of the policy, “Maintaining biological integrity, diversity, and 
environmental health requires an ecological frame of reference. A frame of reference allows us to 
contrast current conditions of our resources with historic conditions. The reference guides us in 
two ways. It provides information on how the landscape looked prior to changes in land use that 
destroyed and fragmented habitats and resulted in diminished wildlife populations and the 
extirpation or extinction of species. It also allows us to examine how natural ecosystems function 
and maintain themselves. We use these conditions as a frame of reference in which to develop 
goals and objectives.” 

As discussed in Chapter 3, the following provisions of the policy apply to the exchange and 
acquisition (U.S. Fish and Wildlife Service 2005): 

• 3.10.B(3). We strive to maintain populations of breeding individuals that are genetically viable 
and functional. We provide for the breeding, migrating, and wintering needs of migratory 
species. We also strive to maximize the size of habitat blocks and maintain connectivity 
between blocks of habitats, unless such connectivity causes adverse effects on wildlife or 
habitat (e.g., by facilitating the spread of invasive species). 

• 3.17 We consider the mission, goals, and objectives of the System in planning for its strategic 
growth. We will take a proactive approach in identifying lands that are critical for maintaining 
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or restoring the biological integrity, diversity, and environmental health of the System at all 
landscape scales. We will integrate this approach into all Service strategies and initiatives 
related to the strategic growth of the System. We will incorporate the directives of this policy 
when evaluating an area’s potential contribution to the conservation of the ecosystems of the 
United States. 

The following discusses how the proposed land exchange and oil development would affect the 
Service’s ability to meet these provisions, in addition to the larger goals of promoting biological 
integrity, diversity, and environmental health. 

4.9.1 Effects of the Proposed Action on Biological Integrity, Diversity, and 
Environmental Health 

4.9.1.1 Phase I Effects  

The exchange of lands would increase the size of wetland habitat blocks, which serves to meet 
the mandate to identify and obtain lands important for maintaining the biological integrity and 
diversity of the Refuge. Since Phase I of the land exchange defines the boundaries of the potential 
development area (i.e., development would occur only on Native-owned land), it allows us to 
forecast future impacts on the biological integrity, diversity, and environmental health of the 
Refuge. 

The Service would receive at least 150,000 acres of primarily lowland habitat with high habitat 
value for wetland species, and Doyon would receive 110,000 acres of primarily upland habitat. 
This would result in an increase in habitat on the Refuge for plant and animal species that favor 
lowland habitats. The Yukon Flats is one of the most productive waterfowl habitats in North 
America, largely due to the abundance, diversity, and productivity of wetlands and other lowland 
habitats. Actions that promote the acquisition and protection of wetlands would benefit waterfowl 
and other species that favor aquatic habitats on the Refuge. These benefits would be minor, 
however, as the gain in lowland habitat under Service management would increase by only about 
2% from current levels. The amount of upland habitat under Service management would decrease 
by about 2% from current levels. Refuge lands are currently about 42% lowland and 58% upland, 
so neither type is rare.  

Land acquired by the Service in Phase I would result in consolidation of both Refuge lands and 
Doyon lands. Consolidation would increase the size of habitat blocks and better facilitate 
management of the Refuge. However, since nearly all lands within the Refuge boundary are 
undeveloped and relatively pristine and little development is likely to occur in the Refuge 
villages, benefits to plants and animals from the land exchange would be negligible in the 
immediate future.  

Exploration 

Seismic Exploration 

Seismic surveys would be restricted to private (core) lands. Thus, direct impacts to biological 
integrity, diversity, or environmental health of the Refuge would not occur from seismic 
exploration. However, the activities and movements of wildlife on Refuge lands adjacent to the 
core area could be impacted by seismic activities. 
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The clearing of woody and other vegetation within a 14-foot-wide survey path and for survey 
crew camps, and noise associated with use of vibrator pads and explosives, would disturb and 
displace soil, plants, and animals. Even though surveys would be conducted during winter to 
minimize the number of wildlife impacted by surveys, resident species, including bears, foxes, 
and burrowing mammals, could be displaced from their dens or other habitat use areas. Habitat 
fragmentation from the clearing of seismic survey lines could render patches of habitat less than 
optimal for some species. The clearing of survey lines and use of survey equipment could result 
in conditions that encourage the establishment and spread of invasive plant species. Seismic 
surveys could create corridors that may aid predators, such as wolves. Seismic survey lines and 
the effects of habitat fragmentation would cover a relatively small portion (0.1 to 0.3%) of the 
core lands, and a much smaller percentage of lands within the exterior Refuge boundaries 
(0.004%). Thus, effects from exploration would have negligible impacts on the biological 
integrity, diversity, or environmental health of the Refuge or the core exchange lands if 
exploration activities are carried out using standard industry practices.  

Exploratory Drilling 

Exploratory drilling would occur only during the winter months. Surface disturbance and noise 
associated with drilling could destroy vegetation, harm, disturb, or displace hibernating animals, 
and disturb or displace animals that remain active in the vicinity of the drill rig. Unless an oil spill 
occurs, exploratory drilling could have localized effects on the biological integrity, diversity, and 
environmental health of the Refuge. The effects of an oil spill are discussed below.  

4.9.1.2 Phase II Effects  

If oil resources are discovered and developed, the Service could acquire up to 120,000 additional 
acres within the Refuge. Acres selected would be those ranked high in the exchange prioritization 
process for their biological and physical characteristics, and other considerations, including if 
selection of the parcel would provide the Refuge with the potential to consolidate ownership into 
large contiguous blocks of habitat (see Section 2.3.3). The proposed land exchange under Phase II 
would increase the size of habitat blocks, which would facilitate Service management of Refuge 
lands. The exchange of lands would have a positive effect on the Service’s ability to maintain the 
biological integrity and diversity of the Refuge.  

The Service would only have the opportunity to acquire more land if Doyon develops the “core” 
lands. Should development occur, the impacts of the exchange of lands would be noticed, and 
could include impacts to the biological integrity, diversity, and/or environmental health of the 
Refuge. Infrastructure and activities associated with oil development on core lands and 
pipeline/road ROWs could have adverse effects on the biological integrity, diversity, and 
environmental health of the Refuge. Development within the privately owned corridor through 
the middle of the Refuge might effectively split the Refuge into two large units. Consolidation 
would increase the size of habitat blocks and better facilitate management of Refuge lands within 
each of the two units, but the actual effect of splitting the Refuge in two is uncertain. There would 
be a loss of organisms and their habitats due to development. The structure and function of plants 
and animals and the relatively pristine nature of the landscape would be disrupted by 
development activities. Development also would alter the composition, structure, and function of 
soil, water, air, and other abiotic features on developed and adjacent areas. Effects to the 
biological integrity, diversity, and environmental health of the Refuge would primarily be 
associated with construction of a ROW across Refuge-administered lands, but also could occur 
for oil development on Doyon lands if development occurred in close proximity to Refuge lands. 
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Regionally, effects to biological integrity, diversity, and environmental health would occur from 
all actions associated with oil development, regardless of location.  

Development activities could alter wildlife migration patterns on the Refuge. The Proposed 
Action could result in a development corridor through the southcentral portion of the Refuge. 
This development corridor could extend to the northcentral border of the Refuge, essentially 
splitting the Refuge in half along a belt-like corridor, if development occurred on Native-owned 
lands north of the core lands (see discussion under cumulative effects, Section 4.24). Depending 
upon how and where development occurs, the movements of bear, moose, and other wildlife 
between the two portions of the Refuge could be altered. 

Oil infrastructure would require protection from wildland fire. Plants and animals on the Refuge 
have adapted to natural wildfire regimes where wildland fire control is minimal. Fires result in a 
mosaic of different vegetation types and forest ages. When older forests are burned, nutrients are 
released that result in increased productivity and early successional stages of plant growth that are 
important to many wildlife species. Climax and mature forest stages are uncommon in interior 
Alaska, as frequent fires maintain most forest stands in early successional stages (Dyrness et al. 
1986). Wildland fire protection in areas with oil infrastructure could result in more mid- to late-
successional stands of vegetation and wildlife species associated with mid- to late-successional 
vegetation. However, if oil infrastructure is removed at the end of the projected life of a field 
(30 to 50 years) and reclaimed areas allowed to return to historical fire regimes, effects on 
vegetation would be minor.  

Large Oil Field Development 

Disturbances associated with large oil field development activities could affect the biological 
integrity, diversity, and environmental health of lands within and adjacent to the Refuge under the 
Proposed Action. Impacts would result from construction of gravel pads (115 acres), an airstrip 
(10 acres), an infield road (400 acres), and an all-weather access road and crude oil pipeline ROW 
(up to 90 miles or 675 acres); gravel mines (240 acres); and human disturbances associated with 
the use of the facilities. Indirect effects could result from oil spills and subsequent cleanup 
activities, erosion, traffic, and/or looting. 

Excavation of gravel and placement of fill for the construction of permanent facilities would have 
a direct impact on the biological integrity, diversity, and environmental health of lands where the 
extraction and placement occurs. The most likely locations for mine sites include terrace gravels 
along drainages and streambeds, and bedrock exposures near the periphery of the basin. Gravel 
for small-field development could likely be mined from a single source. Mine sites would 
potentially impact local hydrology and vegetation, which could influence plant species 
composition and abundance in the immediate area of the mine. Depending on the location of mine 
site(s), increased siltation and potential loss of riparian and fish habitat may occur, particularly 
within floodplain or terrace locations, as was noted following the construction of the TAPS 
(Burger and Swenson 1977). Removal and placement of gravel would impact the composition, 
structure, and functioning of the soil, water, and abiotic features within and adjacent to the area of 
disturbance.  

Placement of gravel to construct a drill pad and airstrip would effectively destroy all vegetation 
within the oil field footprint. The placement of fill has the potential to alter local drainage 
patterns, create impoundments in some areas, and promote drying of soils at other locations that 
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would influence habitat structure and composition in the immediate area of the development. 
Construction of gravel pads, roads, and an airstrip could alter the moisture regime of vegetation 
near the structure by changing natural drainage patterns and areas where snow accumulates. 
Snowdrifts caused by gravel structures increase the wintertime soil surface temperature and 
increase thaw depth in soils near the structures. These impacts are exacerbated by dust deposition 
and by the formation of impoundments. These factors could combine to warm the soil, deepen 
thaw, and produce thermokarst adjacent to roads and other gravel structures (National Research 
Council 2003). Additionally, these changes could alter the species composition of the plant 
community near gravel structures. In general, most changes in the plant community around gravel 
structures would occur within 164 feet of the structure (Woodward-Clyde Consultants, Inc. 
1983). 

A large field would require several infield roads. A small field also would likely include an 
outside access road. Trees would be cleared from the roadway and ROW, and gravel fill would 
destroy vegetation beneath the roadbed. Similar to pad development, a gravel road could 
influence drainage patterns and could affect local community structures. An access road would 
cover approximately 600 to 675 acres of land – 80 to 90 miles at 7.5 acres per mile.  

The passage of vehicle traffic over gravel pads and roads would result in dust and gravel being 
sprayed over vegetation within about 30 feet of the pad or road, and a noticeable dust shadow out 
to 150 feet or more. Within 30 feet of gravel structures, the dust and gravel could smother 
vegetation. The effects of dust on vegetation include early snowmelt, reduced soil nutrient 
concentrations, lower moisture, an altered soil organic horizon, and higher bulk density and depth 
of thaw (Everett 1980; Walker and Everett 1987; Auerbach et al. 1997). These studies found that 
plant species richness was reduced near gravel structures, particularly in naturally acidic soils. A 
decrease in acidophilus mosses, some lichen species, and certain heath taxa altered species 
composition (Walker and Everett 1987). In areas that experience heavy dust fallout, native plant 
communities could be killed and replaced by early successional colonizers and species more 
tolerant of the altered site conditions. The magnitude of these effects would depend on the 
duration of dust exposure (i.e., traffic intensity) and the distance from the source. 

Disturbance associated with oil production facilities, including access roads and other ROWs, 
could affect wildlife behavior and movements, including those of moose, bear, small furbearers, 
and possibly waterfowl with broods. A small-field development would require a sales pipeline to 
connect with TAPS to market the oil. The pipeline and associated ROW would be approximately 
100 feet wide and include a gravel access road and the pipeline elevated on vertical support 
members. Barriers to movement caused by the placement of a road and pipeline in the same 
ROW would have the greatest potential to impact the biological integrity by altering migration 
and movement routes of animals between portions of the Refuge. Careful siting of the road and 
pipeline corridors, and adherence to maintaining appropriate distances between the roads and the 
pipelines and appropriate pipeline height, have been shown to allow unimpeded movement by 
animals across such corridors (Cronin et al. 1995).  

An important provision of the 2001 Service-developed policy on biological integrity, diversity, 
and environmental health that applies to the exchange and acquisition is to maintain connectivity 
between blocks of habitats (U.S. Fish and Wildlife Service 2001). In a north-south development 
corridor, roads and pipelines would have the potential to bisect the Refuge, depending on their 
placement. The density of roads and pipelines within this corridor or portions of the corridor 
could impact animal movement between portions of the Refuge. Multiple barriers to animal 
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movement caused by the placement of roads and pipelines have the greatest potential to 
negatively impact the biological integrity of the Refuge by altering migration and movement 
routes of animals around the large field development. Careful siting of roads and pipelines would 
be required to minimize impacts to animal migration and movement corridors, and to 
subsequently minimize unavoidable impacts to the biological integrity of the Refuge. 

Small Oil Field Development 

The types of effects on biological integrity, diversity, and environmental health from a small oil 
field development would be similar to those caused by a large field development, but the potential 
for adverse effects would be less because the extent of ground-disturbing activities (up to 
880 acres) and the number of persons accessing the area (personnel between 300 to 350) would 
be less. The effects of the ROW for a sales pipeline and gravel access road also would be the 
same as for a small field. Impacts would result from the placement of gravel fill (road and pads), 
pipelines, and gravel-source mines. The most significant difference between the small and large 
developments would be the addition of infield roads and pipelines between facilities as well as an 
increased likelihood that multiple gravel mines would be required for the large field development.  

Oil Spills 

The effect of a spill on the environmental health of the Refuge would depend on the size, 
location, and timing of a spill. Given the cold temperatures in the Yukon Flats, oil spills in water 
should not spread rapidly, unless they are driven by strong winds. Spills into water bodies with 
broken ice would spread between the ice floes into any gaps greater than 3 to 6 inches (Free et al. 
1982). 

An oil spill during spring or summer would have a much greater impact on vegetation than a spill 
during winter. Shallow, marshy, ponded, or flooded tundra during the summer months can reach 
temperatures of about 64 ºF (Miller et al. 1980), which would allow for a lower viscosity of the 
oil and a spreading of the oil spill. Oil coverage would eliminate a plant’s ability to 
photosynthesize and transpire through its leaves. Gas exchange at the soil surface would also be 
restricted. The combination of these factors would likely result in plant mortality. If a fuel spill of 
sufficient size were to occur in a small, fish-containing body of water with restricted water 
exchange, lethal and sublethal effects would be expected on most of the fish and food resources 
in that water body. Mortality would be higher for larval fish because they are relatively immobile 
and are often found at the water’s surface where oil concentrations would be high. Substrate 
contamination in spawning areas could result in high egg mortality. Sublethal effects include 
changes in growth, feeding, spawning, and reduced fitness. Oil spilled into streams would be 
driven and dispersed by stream currents. The oil would be driven downstream, likely 
accumulating in quiet pools and along natural and man-made structures that impede or redirect 
flow in the stream. The oil slick would move fastest along the centerline of the stream channel, 
where currents are the highest, leading to a dispersed oil slick elongated downstream. In near-
bank areas, the oil slick would tend to accumulate, bind with sediments and vegetation, and 
become difficult to remediate (Overstreet and Galt 1995). This oil along the banks could be 
released at a later date and re-enter the main flow of the stream. 

The primary effect of a spill on water quality in ponds would be direct toxicity rather than oxygen 
depletion or other secondary effects. Long-term toxicity could result from a small spill. Small 
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water bodies, such as tundra ponds and small lakes, would be more susceptible to oil spills than 
larger lakes. 

Snow cover during winter could prevent damage to most ground cover plants provided spill 
contaminants were adequately removed. Even with limited snow cover, frozen or impermeable 
ground would allow for contaminants to be absorbed or flushed, collected, and removed before 
most biological resources would be exposed to the spill. Woody and shrub vegetation are more 
difficult to decontaminate. To prevent long-term impacts to wildlife, it is likely that trees and 
shrubs would be removed, mulched, and properly disposed. This approach, followed by 
cultivation treatments, was effective at remediation of the Milepost 400 TAPS spill in 2001.  

A large spill would be more difficult to clean up and would have the potential for longer-term 
effects than a small spill. As discussed in Section 4.5, a spill of such magnitude is very unlikely, 
however, and most spills that might likely occur would be contained and cleaned up without 
affecting biological resources at a large scale.  

4.9.2 Effects of the Land Exchange with Non-Development Easements Alternative on 
Biological Integrity, Diversity, and Environmental Health 

4.9.2.1 Phase I Effects 

The effects of Phase I under the Land Exchange with Non-Development Easements Alternative 
would be similar to those described under Phase I of the Proposed Action, with the addition of 
non-development easements being donated on 120,000 acres of Doyon lands within the Refuge – 
lands that would have been available for the Service to purchase under Phase II of the Proposed 
Action if oil resources were developed. The transfer of ownership and establishment of easements 
would have similar potential impacts on the biological integrity, diversity, and environmental 
health of the Refuge. 

4.9.2.2 Phase II Effects 

No additional lands would be acquired under Phase II of the Land Exchange with 
Non-Development Easements Alternative, so the Service would forego the opportunity to 
increase the amount of lands under Service management in the Refuge. The effects on the 
biological integrity, diversity, and environmental health of the Refuge from development of a 
large or small field would be the same as those described above for a small and large field 
development under Phase II of the Proposed Action.  

4.9.3 Effects of the Land Exchange Excluding the White-Crazy Mountains Alternative on 
Biological Integrity, Diversity, and Environmental Health 

4.9.3.1 Phase I Effects 

The effects of Phase I under the Land Exchange Excluding the White-Crazy Mountains 
Alternative would be similar to those described in the Proposed Action and Land Exchange with 
Non-Development Easements Alternative; however, the acreage of exchanged lands would be 
reduced under the Land Exchange Excluding the White-Crazy Mountains Alternative. The area of 
the White-Crazy Mountains that has been recommended for Wilderness designation would be 
excluded from the exchange. As a result, Doyon would receive 83,500 acres of Service lands and 
the Service would receive a minimum of 115,000 acres of Doyon lands within the Refuge. The 
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potential effects on the biological integrity, diversity, and environmental health of the Refuge 
would be similar to those described for the Proposed Action. 

4.9.3.2 Phase II Effects 

If oil was to be discovered and developed on the exchange lands, the Service could purchase up to 
81,000 acres from Doyon with the perpetual production payments. The additional 81,000 acres 
could have a positive effect on the biological integrity of the area if these are lands that would 
have been developed by Doyon (see cumulative effects analysis in Section 4.24). As with the 
other action alternatives, however, oil development on core lands would likely have negative 
impacts on the biological integrity, diversity, and environmental health of Doyon and possibly 
Refuge lands. The effects on the biological integrity, diversity, and environmental health of the 
Refuge from development of a large or small field would be the same as those described above 
for a small and large field development under Phase II of the Proposed Action and Land 
Exchange with Non-Development Easements Alternative.  

4.9.4 Effects of the No Land Exchange Alternative on Biological Integrity, Diversity, and 
Environmental Health 
Under the No Land Exchange Alternative, there would be no land exchange. There would be no 
net gain in acres of Refuge lands and no consolidation of existing Refuge lands. There would be 
no effects on air quality or climate. Lands administered by the Refuge would continue to remain 
in relatively pristine condition and serve to meet the Refuge purposes. Most Doyon land would 
likely continue to remain in pristine condition, which would benefit Refuge resources and support 
the Refuge purposes at a regional scale. No oil and gas exploration or development would occur 
on the proposed core exchange lands as they would remain under Federal ownership. This 
alternative would not affect the Refuge’s biological integrity, diversity, or environmental health.  

4.10 Effects on Refuge Purposes 

The Service must ensure that any land management action it undertakes, including a land 
exchange, is consistent with the mission of the National Wildlife Refuge System and the Refuge 
purposes specified in the establishing legislation. The mission of the National Wildlife Refuge 
System is: 

... to administer a national network of lands and waters for the conservation, 
management and, where appropriate, restoration of the fish, wildlife, and plant 
resources and their habitats within the United States for the benefit of present 
and future generations of Americans. 

Section 302(9)(B) of ANILCA specifies that the purposes for establishing and managing the 
Yukon Flats National Wildlife Refuge include:  

(i) to conserve fish and wildlife populations and habitats in their natural diversity 
including, but not limited to canvasbacks and other migratory birds, Dall’s 
sheep, bears, moose, wolves, wolverines and other furbearers, caribou ... and 
salmon;  

(ii) to fulfill the international treaty obligations of the United States with respect 
to fish and wildlife and their habitats; 
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(iii) to provide, in a manner consistent with the purposes set forth in 
subparagraphs (i) and (ii), the opportunity for continued subsistence uses by 
local residents; and 

(iv) to ensure, to the maximum extent practicable and in a manner consistent with 
the purposes set forth in paragraph (i), water quality and necessary water 
quantity within the refuge. 

An analysis of the proposed land exchange and alternatives on Refuge purposes is usually 
accomplished by comparing the habitat values of the traded lands and considering whether the  
exchange would consolidate ownerships, reduce habitat fragmentation, and simplify management. 
The transfer of lands from Doyon to the Service under the action alternatives would benefit the 
Service’s ability to manage Refuge lands according to the National Wildlife Refuge System 
mission statement and Refuge purposes listed above. The increase in acreage and the 
consolidation of Refuge lands could have a positive effect on the ability of Refuge managers to 
manage and conserve habitats and therefore comply with the mission statement and meet Refuge 
purposes (i) and (iv).  

The net effect of the proposed land exchange on Refuge purposes is complicated by several 
factors. The transfer of lands from Service ownership to Doyon under Phase I of the action 
alternatives would increase the likelihood of oil exploration and development on private lands 
within the exterior Refuge boundaries, construction of a pipeline/access road ROW on Refuge 
lands, and the potential for a large oil spill on or adjacent to Refuge lands (because the Refuge 
lands desired by Doyon may have a high likelihood of drilling success). Oil exploration and 
development would likely take place first on former Refuge lands, and could affect adjacent 
Refuge resources. Successful exploration increases the potential for additional exploration on 
adjacent Doyon lands that may or may not support development by themselves. Clearing of 
snow-packed trails for accessing exploration and development sites, construction and operation of 
a ROW, and oil spills associated with the pipeline ROW could occur on Refuge lands. These 
activities on private and Refuge lands would not support Refuge purposes (i) and (iv).  

Most of the core lands where exploration and development would occur are not heavily used for 
subsistence activities, so the exchange would have little effect on Refuge purpose (iii). It is 
unlikely that oil exploration, development, and production would impact the ability of the United 
States to meet its treaty obligations with respect to fish and wildlife and their habitats. 

4.10.1 Effects of the Proposed Action on Refuge Purpose 
4.10.1.1 Phase I Effects 

Phase I of the Proposed Action would result in a net increase of at least 96,500 acres of Federal 
land within the Refuge boundary. Much of this acreage would consist of priority lowland habitats, 
including a potential net gain of up to 1,430 lakes. The Proposed Action could also result in an 
increase in riparian habitats along approximately 118 river miles, which would have a positive 
effect on the ability of the Service to meet Refuge purposes (i) and (iv). While many of the lands 
the U.S. Government would receive are not currently threatened by development, more than 
134,000 acres are in areas identified as having potential for oil and gas. Phase I of the Proposed 
Action would be consistent with and benefit Refuge purposes (i), (ii), (iii), and (iv) by increasing 
both the quality and quantity of publicly owned habitat within the Refuge and providing 
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protections from potential private development for that land. Additional information on 
vegetation, fish, wildlife, and biodiversity issues is found in Sections 4.9 and 4.11 through 4.15. 

These same Refuge purposes would also be addressed by the provision that up to 132,000 acres 
of land would be exchanged between the Service and Doyon to consolidate land holdings. 
Consolidation of Refuge lands should improve the contiguity of habitat, the consistency of 
management of habitat, and the overall manageability of Refuge lands. In Phase I, the boundaries 
of Service lands would decrease by 137 miles due to consolidation of smaller parcels into larger 
parcels, despite gaining 96,500 acres in fee title lands (Table 4-15). Consolidation would increase 
the size of habitat blocks and facilitate management of Refuge lands.  

Table 4-15 Net gain in Refuge lands and reduction in the length of the boundaries of Federal 
lands within the Refuge after each phase under each alternative of the proposed land 
exchange 

 
Proposed Action Exchange with Non-

Development Easements 
Exchange Excluding the 
White-Crazy Mountains No Land 

Exchange 
Phase I Phase II 1 Phase I Phase II 1 Phase I Phase II 1 

Acres gained by 
Service2 96,500  216,500 96,500 96,500 88,000 169,000 0 

Refuge boundary  
(length in miles)3 722 701 722 722 734 696 859 

Boundary 
reduction (%) 16 18 16 16 15 19 0 

Notes: 
1 Cumulative net gain in acres and reduction in boundary miles after Phase II. 
2 Totals could be more or less, depending on the land appraisal and discovery of oil and gas. 
3 Total length of exterior Refuge boundary and all internal boundaries between Refuge lands and inholdings. Boundary length is 
a relative measure of ownership consolidation. 

 

Doyon currently holds the reserved mineral estates beneath about 500 acres of allotments that are 
within lands being transferred from Doyon to the Service in Phase I. Doyon would convey to the 
Service the reserved mineral estate of these allotments. This would prohibit future exploration 
and potentially development of oil resources on these lands, which would be in the middle of 
Refuge lands. 

Doyon would retain limited subsistence easements on all lands that would be transferred to the 
Service. These easements would mirror the subsistence provisions provided by ANILCA, under 
which Refuge lands are currently managed. Although subsistence uses are generally permitted on 
all Refuge lands unless there is a specific reason to restrict them, this provision would ensure 
continued subsistence use by rural residents on the transferred lands and would support Refuge 
purpose (iii). 

The exchange would result in a continuous block of Doyon inholdings within the central portion 
of the Refuge from the southern to the northern Refuge boundaries. Refuge lands to the east and 
west of these inholdings would not be completely isolated, however, as there would be no 
physical barriers set up on the private lands and the Service would maintain at least two Alaska 
Native Claims Settlement Act (ANCSA) 17(b) easements across these private lands to ensure 
future access between the eastern and western portions of the Refuge.  
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The long-term impacts of effectively dividing the Yukon Flats Refuge into two large and 
unconnected units are difficult to accurately predict. It is unlikely that development large enough 
to disrupt fish and wildlife movements between the two halves of the Refuge would occur in the 
foreseeable future. However, a developed corridor through the middle of the Refuge and across 
the White Mountains could result over time. This development could impact purpose (i) of the 
Refuge because it would: (1) facilitate human transport of invasive and other species not natural 
to the area; (2) promote connecting roads and utility corridors across the Refuge to link the 
remaining villages with the resources available in the developed corridor; and (3) potentially 
expedite the habitat changes caused by global warming by providing developed openings in the 
continuous boreal habitats. 

Exploration 

Seismic Exploration 

Seismic surveys would not be allowed on Refuge lands. However, the clearing and temporary use 
of a corridor from the Steese Highway near Circle to the core lands for accessing the survey area 
with equipment and supplies would directly impact Refuge lands and Refuge purposes. About 
28 miles of survey access route would be on Refuge lands, requiring clearing of about 100 acres 
of woody vegetation. Creation of the cleared trail may also increase public use of portions of the 
Refuge and result in disturbance to wildlife. Still, most seismic exploration activities would occur 
on private lands, and most disturbance (e.g., pedestrian and vehicular traffic and survey activities) 
would be temporary (2 to 3 winter seasons), so impacts from seismic exploration on Refuge 
purposes should be minor and last until vegetation returns to near pre-disturbance conditions. 

Activities and movements of fish and wildlife on the Refuge lands that would be transferred to 
Doyon, or on Refuge lands adjacent to the core area, could be impacted by seismic activities. The 
clearing of 170 to 340 acres of woody vegetation along the survey lines and for the survey crew 
camp, and activities associated with conducting the surveys, would disturb and displace soil, 
water,  plants, and animals as described in Sections 4.7 through 4.15. The Service’s ability to 
carry out Refuge purpose (i) may be impaired on Refuge lands near core lands if the disturbance 
and displacement of soil, plants, and animals continued onto Refuge lands. However, these 
indirect effects on Refuge lands would be short-term with seismic surveys expected to be 
conducted only in winter and for 2 to 3 years.  

Exploratory Drilling 

Exploratory drilling would be conducted on Doyon lands using ice pads during winter. We 
assume that the same route used for accessing the seismic survey areas would be used for 
accessing the drill sites, so there would be no additional clearing of vegetation on Refuge lands. 
Drilling would have some indirect effects on animals that use both the core lands and Refuge 
lands. Disturbance and noise associated with drilling activities and pedestrian/vehicular/aircraft 
traffic on the core lands could harm, disturb, or displace hibernating animals, and disturb or 
displace animals that remain active in the vicinity of the drill rig, as described in Sections 4.7, 
4.8. and 4.11 through 4.14. Noise disturbance could be greater during temperature inversions than 
during other periods as inversions could cause noises to be amplified. As some of the same 
animals may also use Refuge lands, drilling could indirectly affect the ability of the Service to 
meet Refuge purpose (i). Drilling equipment and supplies would be transported overland on 
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snow-packed trails, and re-use of these trails could have similar disturbance effects on animals 
and additional effects on vegetation.  

4.10.1.2 Phase II Effects  

Development would generate perpetual production payments to the Service that would allow the 
Service to purchase up to an additional 120,000 acres of Doyon lands. These lands have been 
identified by the Service and are priority lowland habitats based on wildlife habitat and other 
resource values. Doyon would retain a limited subsistence easement on the lands. The effects of 
adding these lands to the Refuge would be similar to those described above for exchange lands 
under Phase I. There would also be further consolidation of Refuge lands in Phase II as Refuge 
land boundaries would decrease by an additional 21 miles despite a gain of up to an additional 
120,000 acres in fee title lands by the Service (Table 4-15). The acquisition of additional lands 
and protection of subsistence uses would facilitate the Service meeting Refuge purposes (i), (iii), 
and (iv).  

Large Oil Field Development 

The transfer of 110,000 acres of Refuge lands to Doyon ownership under Phase I would facilitate 
the potential development of an oil field on these core lands. These lands would no longer be 
Refuge lands, and development on these lands would have no direct effects on Refuge purposes. 
Construction of the gravel pads, production facilities, and wells for a large oil field would only 
occur on Doyon (core) lands. Development of a large oil field on Doyon (core) lands could have 
indirect effects on adjacent Refuge lands and could adversely impact Refuge purposes (i), (iii), 
and (iv). Construction and operation of an access road and sales pipeline across Refuge lands 
would have negative direct and indirect effects on Refuge purposes. Lands used for a ROW 
would no longer fully meet purposes (ii), (iii), and (iv). Fish and wildlife habitat would be lost 
over the 1,090 acres that would be cleared of woody vegetation for the ROW, 675 acres of which 
would be gravel road with little habitat value. A portion of the 135 acres of gravel mines required 
for road construction may also be on Refuge lands. Movements of wildlife could be altered by 
construction and operation of the access road and pipeline on Refuge lands, and by placement of 
an industrial facility and supporting infrastructure on private lands in the central portion of the 
Refuge. Noise and other disturbance associated with oil facilities and their operation could impact 
fish and wildlife behavior and habitat use as described in Sections 4.12 through 4.15. Although 
Doyon has indicated that any access road would be closed to public use on its lands, it is unclear 
whether such a road would be closed to the public on Refuge lands. The road could increase 
public access to Refuge lands and result, in part, in increased hunting and fishing and harvest of 
resources on the Refuge.  Increased public use and harvest would require increased active and 
responsive management. Construction and operation of oil facilities and pipelines could also have 
the potential to degrade water quality through oil spills and releases of other pollutants, and water 
quantity from removal of surface and groundwater needed for facility operations as described in 
Section 4.8.  

The Refuge would be able to purchase up to 120,000 acres of Doyon lands if oil is produced on 
core lands and would receive 640 acres of Doyon lands per mile of ROW if a ROW is constructed 
across the Refuge (northern route). Lands transferred into Service ownership would be protected 
from future development, and a subsistence priority would be retained for local residents. These 
features would benefit Refuge purposes (ii), (iii), and (iv). 
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Oil and gas infrastructure would require protection from wildland fire. Plants and animals on the 
Refuge have adapted to natural wildfire regimes where wildland fire control is minimal. Fires 
result in a mosaic of different vegetation types and forest ages. When older forests are burned, 
nutrients are released that result in increased productivity and early successional stages of plant 
growth that are important to many wildlife species. Climax and mature forest stages are 
uncommon in interior Alaska, as frequent fires maintain most forest stands in early successional 
stages (Dyrness et al. 1986). Wildland fire protection in areas with oil infrastructure could result 
in more mid- to late successional stands of vegetation and wildlife species associated with mid- to 
late successional vegetation. These actions would not meet purpose (ii), and possibly (iii) and 
(iv). However, if oil infrastructure is removed at the end of the projected life of a field (30 to 50 
years) and reclaimed areas allowed to return to historical fire regimes, effects on vegetation 
would be minor.  

Small Oil Field Development 

The effects of development of a small oil field on Refuge purposes would be similar to those 
described above for a large oil field. The amount of Refuge lands that would be directly affected 
by construction and operation of an access road and pipeline ROW would be the same. The acres 
of private land impacted by development and potential revenue from oil production that could be 
used by the Service to purchase Doyon lands would be less, however, and thus potential benefits 
and adverse indirect impacts to Refuge purposes would also likely be less. 

Oil Spills 

Development of an oil field on the core lands would result in an estimated 75 to 300 oil spills. 
Most spills would be small and contained on the well pad, road, or other facilities or within the 
immediate area surrounding the facility. Most of these spills would not be expected to reach or 
affect Refuge lands. A large spill from a pipeline rupture on land could occur on or near Refuge 
lands along the access ROW and could directly affect 15 to 40 acres of habitat and directly or 
indirectly affect wildlife and subsistence use of wildlife over a larger area. An oil spill also could 
affect surface and groundwater quality. A large spill into a stream the size of Beaver Creek could 
affect water quality, aquatic and riparian habitats, and plants and animals along miles of the 
stream. These could adversely affect the ability of the Refuge to meet Refuge purposes (i), (iii), 
and (iv).  

4.10.2 Effects of the Land Exchange with Non-Development Easements Alternative on 
Refuge Purpose 

4.10.2.1 Phase I Effects 

Phase I of the Land Exchange with Non-Development Easements Alternative is the same as 
Phase I of the Proposed Action, except that Doyon would also donate Non-Development 
Easements on 120,000 acres of their lands. These easements would preclude oil and gas 
development on these lands, which would increase the protection to those lands whether or not oil 
and gas resources are located and developed on the core lands. These easements would not be on 
Refuge lands and would therefore have no direct effect on Refuge purposes, but they would 
reduce the potential for indirect effects to resources on Refuge lands adjacent to these easement 
lands.  
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Exploration 

The effects of exploration on Refuge purposes under Phase I of the Land Exchange with 
Non-Development Easements Alternative would be the same as described for the Proposed 
Action. 

4.10.2.2 Phase II Effects  

Phase II of the Land Exchange with Non-Development Easements Alternative contains no 
provisions for additional land purchases by the Service.  

Large Oil Field Development  

Development of a large oil field under the Land Exchange with Non-Development Easements 
Alternative would have the same effect on Refuge purposes as described above for a large field 
development under the Proposed Action.  

Small Oil Field Development 

Development of a small oil field under the Land Exchange with Non-Development Easements 
Alternative would have the same effect on Refuge purposes as described above for a small field 
development under the Proposed Action. 

Oil Spills 

The effects of oil spills on Refuge Purposes under the Land Exchange with Non-Development 
Easements Alternative would be the same as described above for oil spills under the Proposed 
Action. 

4.10.3 Effects of the Land Exchange Excluding the White-Crazy Mountains Alternative on 
Refuge Purpose 

4.10.3.1 Phase I Effects 

The effects of the Land Exchange Excluding the White-Crazy Mountains Alternative on Refuge 
purposes would be similar to the effects of the Proposed Action, except that the Service net gain 
in land ownership from Doyon would be an estimated 88,000 acres rather than 96,500 acres, as 
would occur under the other action alternatives. Under the Land Exchange Excluding the 
White-Crazy Mountains Alternative, none of the surface lands recommended for Wilderness 
designation in the CCP would be transferred out of Federal ownership; however, protection or 
conservation of Wilderness is not an identified Refuge purpose. Phase I of the Land Exchange 
Excluding the White-Crazy Mountains Alternative would result in more contiguous and larger 
blocks of land under both Federal and Native ownership. Boundaries of Service lands would 
decrease by 125 miles despite a gain of 88,000 acres in fee title lands on the Refuge. These 
actions would promote Refuge purposes (i) and (iv). Doyon would retain limited subsistence 
easements on all lands that would be transferred to the Service. Although subsistence uses are 
generally permitted on all Refuge lands unless there is a specific reason to restrict them, this 
provision would ensure continued subsistence use by rural residents on the transferred lands and 
would support Purpose (iii). Exclusion of the recommended-Wilderness area from Phase I of the 
exchange under this alternative would maintain continuous Federal ownership of surface Refuge 
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lands from east to west as an approximately 7-mile-wide area to the south of the core lands would 
remain in Federal ownership. 

Exploration 

Exploration under Phase I of the Land Exchange Excluding the White-Crazy Mountains 
Alternative would have the same effects on Refuge purposes as those described above for 
exploration under the Proposed Action and the Land Exchange with Non-Development 
Easements Alternative. 

4.10.3.2 Phase II Effects  

The effects of the Land Exchange Excluding the White-Crazy Mountains Alternative on Refuge 
purposes would be similar to the effects described above for Phase II of the Proposed Action, 
except that the increase in Service land ownership through purchases of Doyon lands with 
perpetual production payment would be up to 81,000 acres under this alternative rather than up to 
120,000 acres under the Proposed Action. Refuge boundaries would be reduced an additional 
38 miles in Phase II of the Land Exchange Excluding the White-Crazy Mountains Alternative due 
to land consolidation. 

Large Oil Field Development  

Development of a large oil field under the Land Exchange Excluding the White-Crazy Mountains 
Alternative would have similar effects on Refuge purposes to those described above for a large 
field development under the Proposed Action. However, the area of Refuge lands that would be 
directly affected by construction and operation of a pipeline/access road ROW would differ 
slightly. Under this alternative, selection of the northern route would require clearing along 
42 miles of ROW on Refuge lands (510 acres cleared, 315 acres graveled). Selection of the 
southern route would result in development of a ROW across about 8 miles of Refuge lands 
(95 acres cleared, 50 acres graveled). 

Small Oil Field Development 

Development of a small oil field under the Land Exchange Excluding the White-Crazy Mountains 
Alternative would have similar effects on Refuge purposes to those described above for a small 
field development under the Proposed Action with the exception of the acreage of Refuge lands 
directly affected by ROW construction (as noted above for a large field development).  

Oil Spills 

The effects of oil spills on Refuge Purposes under the Land Exchange Excluding the White-Crazy 
Mountains Alternative would be the same as described above for oil spills under the Proposed 
Action. 

4.10.4 Effects of the No Land Exchange Alternative on Refuge Purpose 
The No Land Exchange Alternative would result in no change in land ownership. Selection of this 
alternative would forego the potential adverse and beneficial effects of the Proposed Action, the 
Land Exchange with Non-Development Easements Alternative, or the Land Exchange Excluding 
the White-Crazy Mountains Alternative, on Refuge purposes. There would be no net gain in acres 
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of Refuge lands and no consolidation of existing Refuge lands. Lands administered by the Refuge 
would continue to remain in relatively pristine condition and serve to meet the Refuge purposes. 
Most Doyon land would likely continue to remain in pristine condition, which would benefit 
Refuge resources and support the Refuge purposes at a regional scale. However, Doyon intends to 
explore for oil and gas on Native-owned lands within the Refuge regardless of the exchange, and 
currently over 1 million acres of Native-owned lands are thought to hold potential for oil and gas. 
The effects of oil and gas exploration and development on non-exchange lands are described in 
Section 4.24. 

4.11 Effects on Vegetation, Wetlands, and Floodplains 

The action alternatives would change the cover of the various vegetation types found on Refuge 
lands and private lands within the Refuge. The percent of Refuge lands by cover type, before and 
after the land exchange, are presented by action alternative in Table 4-16. The relative amount of 
the evergreen forest on Refuge lands would decrease by approximately 1% under the Proposed 
Action. The decrease in cover would be less than 1% for evergreen forest under the other action 
alternatives, and less than 1% for all other land cover types under all alternatives. There would be 
no change in the acreage of the various land cover types found on the Refuge under the No Land 
Exchange Alternative. Refuge land acres by land cover type before and after the proposed land 
exchange are indicated in Table 4-17. 

Under all the action alternatives, vegetation would be cleared from portions of the core lands for 
seismic survey lines, survey camp sites, drill pads, and snow-packed trails used to access the sites 
(Table 4-18). Vegetation would be cleared on some Refuge lands (by permit only) for the 
creation of snow-packed trails that would be used to access the core lands for seismic surveys and 
exploratory drilling.  

Development of a large or small oil field on the core lands under all action alternatives would 
result in the removal, alteration, or disturbance of vegetation for the construction of gravel pads, 
roads, and airstrips, and to mine gravel. Construction of a ROW for an access road and sales 
pipeline would require additional clearing of vegetations on private lands and Refuge lands. Total 
direct disturbance of vegetation due to clearing, deposition of gravel for roads and pads, and 
gravel mining would be about 1,960 to 2,520 acres (Table 4-18). Vegetation could also be 
adversely affected by oil spills. The amount of vegetation affected by these activities on private 
lands would be the same under all the action alternatives. There would be no effects on vegetation 
under the No Land Exchange Alternative. 

4.11.1 Effects of the Proposed Action on Vegetation, Wetlands, and Floodplains 
4.11.1.1 Phase I Effects 

Doyon would acquire ownership of 110,000 acres of core lands (surface and subsurface rights) 
and 97,000 acres of halo lands (subsurface rights) of lands under Phase I. Core lands that would 
be acquired by Doyon would be located in uplands dominated by spruce, mixed forest, 
shrub/scrub, and woody wetlands (Table 4-19). Sedge and tussock tundra communities are 
common in areas of open forest. Along Beaver Creek (the main riparian habitat in the core lands) 
and its floodplain, habitats are dominated by spruce, mixed forest, and shrub/scrub communities. 
Bluffs in the Beaver Creek corridor are dominated by aspen, white spruce, sedges, grasses, and 
forbs.  
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Table 4-16 Projected changes in the relative amounts of land cover (vegetation) types found 
on Refuge lands that would occur due to land exchanges in Phase I and 
acquisitions in Phase II under the action alternatives  

Land Cover 
Type 

Existing 
Conditions 
(percent) 

Percent of Refuge by Land Cover Type 

Proposed Action 
Land Exchange with 

Non-Development 
Easements Alternative  

Land Exchange 
Excluding the White-

Crazy Mountains 
Alternative 

After  
Phase I 

After 
Phase II 

After  
Phase I 

After 
Phase II 

After 
Phase I 

After 
Phase II 

Barren  
Land 

1 1 1 1 1 1 1 

Deciduous 
forest 15 15 15 15 15 15 15 

Emergent 
herbaceous 
wetlands 

2 2 2 2 2 2 2 

Evergreen 
forest 35 34 34 34 34 34 34 

Mixed forest 12 12 12 12 12 12 12 
Sedge/ 
herbaceous 2 2 2 2 2 2 2 

Shrub/scrub 18 18 18 18 18 18 18 
Water 3 3 3 3 3 3 3 
Woody 
wetlands 12 12 12 12 12 12 12 

Source: U.S. Geological Survey 2007. 

 

The Service would receive a minimum of 150,000 acres of land in the exchange. Most lands 
acquired by the Service would be located in the central portion of the Refuge and would consist 
primarily of lowland habitat comprised of deciduous forest, evergreen forest, and woody 
wetlands. The exchange of lands would have no direct physical effect on vegetation but would 
slightly alter the relative and absolute amounts of various land cover types on the Refuge. 

Exploration 

Oil and gas exploration, including seismic surveys and exploratory drilling, would be conducted 
only during the winter months to facilitate cross-country travel and reduce potential impacts to 
vegetation. 

Seismic Exploration 

There have been several studies of seismic impacts to vegetation, although none are from areas 
directly comparable to the Yukon Flats or associated with surveys conducted in the same manner 
as would be expected on the core lands. Seccombe-Hett and Walker-Larsen (2004) studied the 
regeneration of cleared seismic survey lines in black spruce uplands, black spruce fens, white  
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Table 4-17 Projected acreage of land cover (vegetation) types found on Refuge lands that 
would occur due to land exchanges in Phase I and acquisitions in Phase II under 
the action alternatives 

Land Cover 
Type 

Existing 
Conditions 

(acres) 

Acreage of Refuge by Land Cover Type 

Proposed Action 
Land Exchange with 

Non-Development 
Easements Alternative  

Land Exchange 
Excluding the White-

Crazy Mountains 
Alternative 

After  
Phase I 

After 
Phase II 

After  
Phase I 

After 
Phase II 

After 
Phase I 

After 
Phase II 

Barren land 122,300 122,000 122,700 122,000 122,000 122,400 123,300 
Deciduous 
forest 1,250,300 1,280,600 1,306,500 1,280,600 1,280,600 1,274,600 1,288,400 

Emergent 
herbaceous 
wetlands 

132,000 140,100 147,700 140,100 147,100 138,800 143,900 

Evergreen 
forest 2,911,500 2,925,600 2,961,000 2,925,600 2,925,600 2,925,200 2,955,500 

Mixed forest 1,031,900 1,032,600 1,051,100 1,032,600 1,032,600 1,031,600 1,038,500 
Sedge/ 
herbaceous 173,500 173,900 176,100 173,900 173,900 175,500 179,000 

Shrub/scrub 1,528,200 1,543,400 1,548,500 1,543,400 1,543,400 1,547,700 1,553,500 
Water 236,800 251,400 261,300 251,400 251,400 248,400 254,600 
Woody 
wetlands 1,033,600 1,046,800 1,061,100 1,046,800 1,046,800 1,043,900 1,051,900 

Total 8,420,100 8,516,500 8,636,500 8,516,500 8,516,500 8,508,000 8,589,000 
Note:  

1 Doyon would donate 120,000 acres of non-development easements in Phase I. The amount of acreage given some level of 
protection under this alternative after Phase I would be similar to the acreage shown for the Proposed Action after Phase II. 

Source: U.S. Geological Survey 2007. 

 

Table 4-18 Area that would be cleared of woody vegetation or cleared of vegetation and either 
graveled or mined under all action alternatives 

Oil 
Field 

Woody Vegetation Cleared (acres) Cleared and Graveled/Mined (acres) 
Grand 
Total Seismic 

Lines1 

Snow-
packed 
Trails 

Ice 
Pads 

Access 
ROW2 Total 

Pads/ 
Infield 
Roads 

Access 
Road 

Gravel 
Mines Total 

Large  340 250 72 415 1,077 525 675 240 1,440 2,517 

Small 340 250 72 415 1,077 60 675 147 882 1,959 
Notes: 
1 Clearing of woody vegetation for seismic survey lines could be 170 to 340 acres depending on line miles (100-200 miles). 
2 Includes only the portion of the ROW that would be cleared but not graveled for road construction. 
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Table 4-19 Phase I – Acreage of land cover types found on exchange lands under the 
Proposed Action 

Land Cover Type 

Lands to Doyon (acres) Lands to Service (acres) 
Core 

Lands 
Consolidation 

Lands 
Exchange 

Lands 
Consolidation 

Lands 
ANCSA 12(b) 
Reallocation 

Phase II 
Purchases 

Barren land  600   0  300 100 0 600 
Deciduous forest  6,100   29,900  33,600 19,600 13,200 25,900 
Emergent 
herbaceous 
wetlands 

 700   1,600  7,000 900 2,500 7,600 

Evergreen forest  32,800   59,500  37,900 53,100 15,500 35,400 
Mixed forest  17,000   16,100  11,200 16,000 6,500 18,600 
Sedge/herbs  5,300   1,500  2,200 4,300 700 2,300 
Shrub/scrub  23,300   5,900  10,200 30,000 4,200 5,100 
Water  2,200   5,000  14,000 1,100 6,700 9,900 
Woody wetlands  22,000   12,500  33,600 6,900 7,300 14,600 
Total   110,000   132,000  150,000 132,000 56,600 120,000 
Key: ANCSA = Alaska Native Claims Settlement Act. 
Source: U.S. Geological Survey 2007. 

 

spruce forests, and shrub meadows near Fort McPherson in Northwest Territories, Canada, about 
300 miles east of Venetie and at about the same latitude. The lines were cleared 33 to 37 years 
prior to the study. Melting of the permafrost (thermokarst) increased after clearing of the lines, 
which resulted in subsidence and an increase in the depth of the active layer. These effects varied 
with the plant community type and site aspect. This is perhaps the most applicable study of the 
effects that might result from seismic surveys on the Refuge due to its similarity in latitude and 
vegetation to that of the Refuge. The survey lines near Fort McPherson were cleared by high-
blading with a bulldozer so the ground surface was not typically broken or exposed. However, 
there was likely much more disturbance of the vegetative mat and surface soils during these 
surveys than would be expected to occur with mulching.  

Regeneration of the black spruce forest community was slow, and trees had not formed a canopy 
yet on any of the 33- to 37-year-old lines; shrub species composition was different, shrub 
diversity was slightly lower, and lichen cover was about 50% of that found in undisturbed 
habitats. There was a 17-year delay between clearing of the lines and the establishment of black 
spruce seedlings in the cleared areas. The authors estimated that at the observed rates, 
regeneration of the black spruce forests to a height of 15 feet would take 72 (dry sites) to 232 
(wet sites) years, and that lichens could take hundreds of years to regenerate. 

Fens showed the least amount of regeneration of all the cover types studied. Some seismic lines 
were apparently cleared differently than others. Those lines that were cleared to the soil layer 
were found to have shifted to aquatic vegetation consisting of sedges, leather-leaf, and standing 
water. Only four survey line study sites were located within shrub meadows, but the magnitude 
and duration of effects of clearing of survey lines in this community type were less than in the 
three other communities studied.  

MacFarlane (1999) compared the revegetation that occurred on areas burned by wildland fires 
with observed regeneration on seismic survey lines in both deciduous (quaking aspen) and 
conifer-dominated (white spruce) boreal forests in Alberta, Canada. The density of stems was 
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found to be significantly greater on the burned areas than in seismic lines for the first 10 years, 
but this difference was not detectable after 10 years.  

MacFarlane (2003) studied the effect of seismic survey lines in the mixed-wood subregion of the 
boreal forest of Alberta. She looked at two types of survey lines, conventional lines that were 
cleared with a bulldozer 8 to 13 years previously, and low-impact lines cleared by hand or with 
low-pressure bulldozers 5 to 8 years previously. The species composition of the understory of the 
plant community in disturbed areas was still significantly different from the plant community in 
adjacent undisturbed areas after these time periods. The plant communities in the survey lines 
were also found to differ significantly between the conventional and low impact lines. Few trees 
had developed on the sites, and she suggested that the absence of regeneration by tree species 
may have been due to the original disturbance including soil compaction and tire ruts, and low 
light levels due to the narrowness of the cleared areas, possibly from mulch accumulation. Effects 
to vegetation were largely limited to the cleared line. There was a significant increase in growth 
of deciduous vegetation along the survey line edge for the first 5 to 10 years when compared to 
the interior of the forest, but no significant differences in plant community composition. There 
was no other significant difference between forest vegetation along the edge of the survey lines 
and vegetation in the forest interior. Some non-native plants were established in the survey lines 
but were not found to be invasive. The non-native plants did not alter the abundance or frequency 
of native species on the seismic lines and did not become well established off the seismic lines. 
With the exception of dandelion, the distance of spread of the non-native plants varied by species 
from 6 to 30 feet.  

Lee and Boutin (2005) investigated the revegetation of seismic lines in quaking aspen-dominated 
forests, white spruce forests, and lowland black spruce forests in Alberta. These lines were 
cleared in the 1960s and early and mid-1970s. After 35 years, only 8.2% of the seismic lines in all 
forest types had recovered to greater than 50% cover by trees and shrubs. Only the upland forest 
types (aspen and white spruce) showed significant regeneration of woody vegetation. Most 
seismic lines were dominated by a cover of herbaceous forbs. These lines were cleared with a 
bulldozer. Reuse of these lines hindered recovery.  

Jorgenson et al. (2003) conducted studies on a number of different sets of existing seismic lines in 
the tundra of the Colville River delta on the North Slope of Alaska. Assessing the effects of a 3-D 
seismic survey conducted in 2001 with rubber-tired or rubber-tracked vehicles (LPVs), they 
classified 28% of the study plots on the seismic lines as having no or negligible impact, 64% as 
low impact, 8% as moderate impact, and none as high, very high, or severe impact. Camp move 
trails exhibited mostly low level disturbance, but had a greater amount of moderate disturbance, 
with little to no or negligible impact observed on 18% of the plots, low impact on 54% of plots, 
and moderate impact on 29% of plots. No difference was found between the thaw depth (active 
layer) in the seismic lines or camp trails and reference areas. No plots that were sampled had high 
disturbance, but the authors reported at least one area where a high level of disturbance occurred 
in the study area outside of a plot. Moderate impact was considered to be a 25 to 50% reduction 
in vegetation or shrub cover and/or 5 to 15% soils. If these results were applied to the Yukon 
Flats, approximately 7 to 14 acres of seismic line and 62 to 67 acres of camp trails would 
experience at least moderate disturbance. However, impacts could differ given that Jorgenson et 
al. (2003) studied survey lines and camp trails in tundra environments while much of the Yukon 
Flats is forested. The investigators also studied the recovery of older survey lines that were 
conducted in 1996. Relatively rapid recovery was observed along these lines, with total plant 
cover recovering to normal levels in the disturbed areas within 7 years.  
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Approximately 100 to 200 miles of 2-D seismic surveying is expected to be conducted over 2 to 
3 years on the core lands that Doyon would receive under Phase I. Trees and shrubs would be 
cleared along 14-foot-wide paths during the winter with a mechanical mulcher (mulch left on the 
trail) to establish survey lines, directly impacting 170 to 340 acres of vegetation. A remote camp 
for the survey crews would occupy about 2 acres, but could be constructed on a frozen lake or 
non-wooded area. Creation of snow-packed trails to access the survey areas would require 
clearing along about 70 miles, directly affecting an additional 250 acres of vegetation. About 
100 acres of this cleared area would be on Refuge lands. Because the survey access route would 
originate at a public highway, there is the possibility of introducing noxious or invasive weeds 
into the trail corridor. By limiting public access at the trailhead and by screening and cleaning 
equipment before travel on this trail, the impacts from invasive weeds could be minimized. 
Studies reviewed above indicate there would be little, if any, indirect impact to vegetation beyond 
the limits of the clearing, which is estimated to be 420 to 590 acres. 

Larger shrubs and trees would be removed and mulched on site to facilitate seismic data 
collection during surveys on core lands. About 70% of the core exchange lands are forested and 
20% are shrub/scrub, so almost 90% of the survey lines would require some clearing. Removal of 
the woody vegetation from these areas would be the most obvious form of disturbance. Most 
areas where trees were removed for seismic exploration conducted in the 1970s and 1980s are 
still visible within the Refuge. Based on data collected by Seccombe-Hett and Walker-Larsen 
(2004), increased soil moisture and ponding of surface water, deepening of the active layer, and 
subsidence may occur over portions of 12 to 62% of the survey lines. Regeneration to 
communities closely resembling the existing ones in species composition and size may take 70 to 
230 years in black spruce forests, 65 to 116 years in white spruce forests, and 30 to 40 years in 
shrub/scrub habitats. Recovery in deciduous forests may occur quicker than in conifer forests, as 
most deciduous trees and shrubs in northern forests can produce new growth vegetatively from 
rhizomes through basal sprouting and suckering, while most conifers reproduce from seedling 
establishment. Seed germination is most successful on exposed mineral soil (Zasada 1986), but 
winter seismic activities are not likely to expose significant areas of mineral soil. Though 
herbaceous communities are more sensitive to crushing from exploration activities, they will 
recover faster than woody vegetation communities that have been subject to clearing for the 
actual surveys. 

Based on the prevalence of the land cover types found in the core lands, we assume that about 9% 
of the survey lines (15 to 30 acres) would be in riparian habitats and/or water. Moist or wet 
meadow communities dominated by sedges and grasses typically show little to no signs of 
disturbance following winter travel (Payne et al. 2003). Drier sites, irregular topography, tussock 
communities, and shrubby vegetation are at a greater risk for disturbance (Jorgenson 1999; 
McKendrick 2003; Pullman et al. 2003). The degree of impact may range from no apparent 
impact to significant disturbance, including destruction of plants, and may last for a few seasons 
or persist for several decades to hundreds of years (Lawson et al. 1978; Walker et al. 1987a; 
Raynolds and Felix 1989; Walker 2003). 

In meadow-type communities of grasses and sedges, winter travel may crush standing dead 
material from the plant canopy, resulting in a greener-appearing trail without any significant or 
lasting effect on the vegetation (Walker et al. 1987a, b). Irregular topography associated with 
tussock communities or around stream banks is at a greater risk for disturbance. Tussocks may be 
crushed or broken resulting in retarded growth or mortality. Similarly, dwarf shrub vegetation 
may suffer broken limbs and branches, which may kill the plant or slow growth (McKendrick 
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2003). Disturbance to vegetation or the surface organic mat may also promote erosion, 
thermokarst, and further loss of habitat. Riparian areas, such as those along Beaver Creek, would 
be at particular risk for erosion and sedimentation into the watercourse with the potential to 
reduce water quality and impact aquatic resources.  

If explosives are used as the energy source for seismic exploration, the explosive charges would 
be placed in 25-foot-deep holes and detonated; the holes would be drilled approximately every 
220 feet (Section 4.4.2.1). Vegetation at the location of each hole and the area immediately 
around each hole would be impacted. These relatively small areas would be expected to 
recolonize naturally from the surrounding vegetation, but could also take decades to recover fully. 

Wildfires are frequent in the Refuge and could possibly interrupt or reset the process of 
succession or obscure the effects of clearing by seismic surveys. The overall fire cycle in the 
Refuge is about 109 years, but it may be as low as 70 years in fire-prone plant communities such 
as black spruce forests on the north slope of the White Mountains. Seccombe-Hett and 
Walker-Larsen (2004) studied the effects of fire on the regeneration of cleared seismic survey 
lines in black spruce and white spruce forests near Fort McPherson in Northwest Territories, 
Canada. They found that fire did not reset vegetation regeneration in the cleared lines, at least not 
for the first 20 years following the clearing. 

 Exploratory Drilling 

Many of the activities associated with exploratory drilling would be similar to those discussed for 
seismic exploration. Exploratory drilling would occur only during the winter months. Equipment 
to support drilling activities would be transported overland on snow-packed trails by LPVs. The 
same snow-packed trail route used to access the core lands for seismic surveys would be used for 
accessing the drill sites. Snow-packed trails typically melt out later than undisturbed areas, which 
delays spring growth and slows natural recovery processes.  

Drilling operations would be conducted from temporary ice pads; each ice pad would cover 
approximately 6 acres. Three wells per year would impact about 18 acres of vegetation and over a 
4-year period would impact a total of 72 acres of vegetation. Ice pads are typically constructed on 
relatively uniform, level terrain to support facilities and equipment. Pad construction activities 
involve clearing the site of trees and tall shrubs if located in a forested area, repeated travel by 
LPVs to pack the snow, then flooding the area to begin pad construction. The repeated travel to 
adequately pack the snow surface would likely promote impacts closely resembling those from 
camp move trails. Tussock and other herbaceous vegetation would be crushed or scraped, and 
small shrubs would suffer broken limbs and branches (Walker et al. 1987a, b; McKendrick 2003). 
Trees and tall shrubs would be cut and mulched, the mulched material would be spread in the 
trail, and the snow plowed and compacted to make a firm surface. A well cellar would need to be 
excavated at each drill pad. Cellars encompass about 16 square feet (1,153 square feet/0.03 acre 
for 12 wells) and all vegetation in this area would be removed. Upon completion of the drilling 
season, the well cellar would be filled in and revegetated. 

Ice pads and ice roads used on the North Slope have typically not produced significant long-term 
impacts to vegetation (Pullman et al. 2003). Ice pads melt out later than undisturbed areas, which 
delays spring growth relative to the surrounding and slows natural recovery processes. Recovery 
of the understory would likely take place within a few years (Bureau of Land Management 2005). 
In forested areas, regrowth of the forest vegetation could take up to 230 years depending on the 
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forest type. Exploratory drill sites placed in forested areas would therefore be visible for many 
years following exploration. Ice pads should not be built in the same location on successive years 
as this would delay recovery of the vegetation at the site and results in greater damage to the plant 
community.  

Drilling operations could also disturb soils, destroy vegetation, and cause thermokarst in 
permafrost areas. This could occur in areas excavated for well cellars but would be unlikely over 
the remainder of the pad area. Revegetation in such areas would favor aquatic or semi-aquatic 
species in areas with standing water, but water more than a few feet deep would likely not support 
vascular revegetation. Herbaceous plants would re-colonize disturbed soils in dry or moist areas 
in one to two growing seasons. Effects on vegetation from exploratory drilling could potentially 
be distributed over a large portion of the core lands depending on the drill site locations.  

4.11.1.2 Phase II Effects 

If Doyon were to discover and produce oil on the core or halo lands, an additional 120,000 acres 
of land would be available for purchase by the Service within the Refuge. Vegetation or land 
cover types found in these 120,000 acres and would consist primarily of lowland habitat 
comprised of deciduous, coniferous, and mixed forests and wetlands (Table 4-18). The resulting 
change in land cover types found on Refuge lands is shown in Table 4-16 and Table 4-17. The 
effects of development of a large or small oil field on vegetation, wetlands, and Beaver Creek 
floodplain are described in the following sections. 

Large Oil Field Development 

Development of a large oil field would directly impact approximately 1,855 acres of vegetation. 
Placement of gravel for pads, airstrip, infield roads, and an access road, and mining of gravel 
would result in the loss of approximately 1,440 acres of vegetated lands for 30 to 50 years. An 
additional 415 acres along the access road ROW would be cleared of woody vegetation and 
maintained in that state for the life of the project. 

Gravel Pads and Airstrip 

Gravel would be used to construct the main and satellite pads, airstrip, and infield road 
(approximately 525 acres) and access road (675 acres; Table 4-3). Gravel placement would 
destroy the vegetation within the footprint. Gravel placement could alter local drainage patterns, 
creating impoundments in some areas and promoting drying of soils at other locations, and 
influence vegetation community structure and composition. The effects of impoundments would 
depend on local site conditions and duration and extent of flooding (McKendrick 2000). 
Emergent vegetation, including sedges and some grasses, would become more prominent in 
shallow areas. In deeper water, vegetation may be completely lost (Klinger et al. 1983; Walker et 
al. 1987a, b). Pad construction may promote thawing or thermokarst in the surrounding area. 
Osterkamp et al. (1997) reported that the main result of recent thawing of permafrost and the 
development of thermokarst in the boreal forest was the conversion of black spruce stands to wet 
sedge meadows. The researchers observed the occurrence of occasional young spruce stands and 
isolated young trees growing at the edges of some of these sedge meadows and theorized that 
black spruce would eventually reestablish as these sites stabilize and begin to rebuild an organic 
substrate.  
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Vehicular traffic and maintenance of roads and pads, particularly snow removal, can push gravel 
onto nearby vegetation. On the North Slope, residual gravels are often removed from adjacent 
off-pad areas during the summer, though smaller gravels may remain and accumulate over time. 
Gravels that slowly accumulate over time may have no significant effects on vegetation, whereas 
a large deposit or extensive accumulation may kill some vegetation or cause permafrost loss at 
pad or road sites (McKendrick 2000). Based on studies on the North Slope, most changes in the 
plant community and soil around gravel structures would occur within 164 feet of the structure 
(Woodward-Clyde Consultants, Inc. 1983). If all effects were to occur within this zone, 
approximately 2 acres of vegetation could be indirectly impacted per 1 acre of development. 
Thus, an additional approximately 2,400 acres (including the access road) of vegetation could be 
directly or indirectly impacted.  

A large oil field would need an access road. Trees would be cleared from the access roadway and 
ROW, and gravel fill would destroy vegetation beneath the roadbed. Similar to pad development, 
a gravel road could potentially influence drainage patterns, altering local plant community 
structure. An access road ROW would cover approximately 600 to 675 acres of vegetated land 
with gravel. An additional 415 acres would be cleared of woody vegetation as part of the pipeline 
ROW (Table 4-18). The ROW would be located primarily outside the core lands and would 
require its own environmental review process before construction. Alteration of drainage patterns 
along the proposed road would ultimately depend on the final, actual route of the access road; 
impacts would be quantified depending on the number or extent of water bodies crossed.  

Dust fallout could impact a much greater area depending upon the amount of traffic and road 
conditions. Road dust has the potential to eliminate or reduce vegetative cover (particularly 
mosses and lichens); alter soil pH, moisture, and temperature; and reduce photosynthesis rates 
and overall productivity (Everett 1980; Walker and Everett 1987; Auerbach et al. 1997). Studies 
have shown vegetation loss up to 16 feet away from the road in the most heavily traveled areas of 
the North Slope due to dust accumulation over time (Everett 1980; Walker and Everett 1987). 
However, the amount of dust created on oil fields associated with core lands should be 
substantially less than dust produced on North Slope oil fields for several reasons. The amount of 
vehicle traffic on core lands should be substantially less than on North Slope fields, helping to 
reduce the amount of dust created on core lands. Speed limits on pads and infield roads would 
typically be less than 10 miles per hour, helping to reduce the potential for large dust clouds. In 
addition, woody vegetation associated with Yukon Flats’ roads would block the wind and reduce 
the spread of dust clouds from the road.  

Dust and other air pollutants could be harmful to lichens, an important food source of caribou. 
Lichens need clean, fresh air to survive. They absorb everything through their cortex, from 
beneficial nutrients to harmful toxins. Lichens are rarely found near large cities, factories, 
highways, or other sources of pollution. The U.S. Department of Agriculture is using lichens to 
monitor air quality across the U.S. (Geiser and Reynolds 2002). 

Effects to vegetation from gravel pad construction would occur as long as the field is in operation 
(about 30 to 50 years) and would likely continue even after pads are removed (40 or more years 
after pad removal). Rehabilitation success of sites disturbed by gravel placement depends on how 
successful gravel removal from the site is, soil contamination, the extent of damage to vegetation 
from road dust, and changes in local drainage patterns caused by the gravel structures.  
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Gravel Mining 

One or more gravel mines would be located within the core lands to provide gravel for pad, 
airstrip, and road construction. Gravel sources for the access road would likely be scattered along 
the access road at intervals of 4 to 7 miles; therefore, most sources would be on Federal lands 
administered by the Service or BLM. Gravel mining for the field and access road would result in 
the long-term loss of vegetation over about 240 acres. Vegetation in the mine areas would be 
destroyed. The open pit in a gravel mine typically fills with surface and/or groundwater, and does 
not revegetate. Mine sites would impact local hydrology, which may influence plant species 
dominance and composition surrounding the pit. Depending on the location of mine sites, 
increased siltation and potential loss of riparian habitat may also occur. 

Pipelines 

A large field development would require a sales pipeline to connect with the TAPS. Two routes 
(northern route and southern route) are currently being considered for a potential pipeline 
(Figure 4-6). The elevated pipeline and gravel road would be 80 miles (southern route) to 
90 miles (northern route) long, and would potentially impact up to 970 to 1,090 acres based on a 
100-foot-wide ROW. Land cover types found along the potential routes, as mapped by the USGS 
through aerial photographic and satellite imagery interpretation, are shown in Table 4-20.  

Both the proposed northern and southern pipeline routes would primarily traverse scrub/shrub, 
and upland evergreen, mixed, and deciduous forest. The southern route could be located within 
the Victoria Creek floodplain.  

The entire ROW would be cleared during construction. The impacts on vegetation associated with 
construction, dust accumulation, and use of the gravel road are described earlier. The non-
graveled portion of the 100-foot ROW would probably be kept clear of trees and tall shrubs via 
mowing during the life of the pipeline to facilitate inspection and maintenance activities. Some of 
this vegetated area within the ROW would likely undergo additional disturbance during 
construction of the pipeline and installation of the vertical support members, and possibly from 
public access. It is uncertain whether or not the road would be closed on Federal lands. If the 
ROW was open to the public, there could be increased traffic and use of the area by dog teams 
and snowmobiles.  

Soil disturbance and loss of vegetation, particularly near the base of vertical support members, 
would occur during construction. A typical vertical support member disturbs approximately 
14 square feet. Thermokarst may occur around the base of the vertical support member and may 
lead to changes in the plant community over localized areas. An estimated 3 to 4 acres of 
vegetation would be impacted by vertical support members along the pipeline ROW. 

Invasive Species 

Several species of non-native plants have been identified within the Refuge. White sweetclover 
has been identified as a Refuge concern, and several more species have been observed within 
10 miles of Refuge boundaries, especially along the Dalton Highway corridor (ENSR 2006).  
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Table 4-20 Land cover types found along the proposed ROW from the core exchange lands to 
the TAPS and Dalton Highway 

Land Cover Type 
Northern Route Southern Route 

Length 
(miles) 

Area 
(acres) 

Percent of 
Total 

Length 
(miles) 

Area 
(acres) 

Percent of 
Total 

Barren land 0.0 1 0 0.3 4 0 
Deciduous forest 10.1 122 11 7.6 93 10 
Herbaceous 
wetlands 

0.2 2 0 0.5 6 1 

Evergreen forest 28.0 340 31 16.4 199 21 
Mixed forest 16.9 205 19 16.9 205 21 
Sedge/herbs 0.6 7 1 1.2 15 2 
Shrub/scrub 26.8 324 30 33.2 402 41 
Water 0.4 5 0 0.0 1 0 
Woody wetlands 7.1 86 8 3.8 46 5 
Total 90.0 1,090 100 80.0 970 100 

Source:  U.S. Geological Survey 2007. 
 

Non-native species have been introduced in the past along the Dalton Highway in seed mixtures 
and mulches used during rehabilitation of disturbed sites and on equipment moved along the 
highway from other areas. Recent exotic/invasive plant surveys were conducted along Beaver 
Creek in 2005 and 2007 (Vargas Kretsinger 2008). Exotic dandelion, lambsquarter, barley foxtail, 
and non-native bluegrass species were observed. Foxtail was common along the riverbank 
downstream of the Birch Creek access portage into Beaver Creek. These exotic plant species 
were likely introduced from upstream sources (on private inholdings) and/or came in on aircraft 
using gravel bar airstrips, and river floaters floating Beaver Creek. Surveys along the Dalton 
Highway in the 1970s found 13 plant species that had been introduced, and 9 were reproducing 
(Kubanis 1980). However, none of these species have invaded undisturbed native plant 
communities. Rather, they have invaded and survived in disturbed habitat along roadways and 
areas associated with development. Invasive white sweet clover is of particular concern as it tends 
to develop into monocultures along river floodplains and effectively displaces other riparian plant 
communities. White sweet clover is common along the Dalton Highway and could pose a threat 
to the Beaver Creek corridor if introduced into the area.  

Surveys for non-native invasive plants were also conducted during 2005 to 2007 along the Elliott 
Highway, near Livengood. White sweet clover is of particular concern, as it occurs all along the 
highway and would likely spread from road shoulders and pullouts along the access route. In the 
past few years, white sweet clover has been detected moving off of disturbed sites into native 
vegetation, especially in wetter areas (Gronquist 2007). The occurrence of weeds along these 
highways has reached the stage where managers are considering the use of chemical control 
(herbicides), in addition to mechanical control (e.g., chopping and mowing), to control weeds 
(Gronquist 2007). 

Any new access corridor or location, such as a road or an airstrip, could be an introduction site for 
new or aggressive species to enter Refuge lands. Development in the Refuge, particularly road 
construction (and subsequent public use) that connected the area to the TAPS corridor, would 
likely increase the non-native species found in the area and in the Refuge by creating disturbed 
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areas that provide opportunities for these plants to colonize. Although the potential for 
introduction and spread of weeds is highest during the growing season, seed can also lodge in tire 
treads of vehicles and other equipment traveling from highways and staging areas and spread to 
more remote access corridors during winter (Gronquist 2007).  

Screening and cleaning equipment of plant material before use on a site can limit the spread of 
non-native vegetation, and removal of individual plants can prevent non-native species from 
becoming established in the area. Use of weed-free certified hay for berms for sediment control 
would also prevent or limit the spread of invasive vegetation. 

Small Oil Field Development 

The types of impacts to vegetation, wetland, and floodplain habitats associated with development 
of a small field would be the same as those described for a large field development. Gravel 
placement at a small field would cover approximately 735 acres (60 acres for field and 675 acres 
for an access road). Gravel mining would destroy an estimated 147 acres (12 acres for the field 
and 135 acres for the access road). Indirect effects at a ratio of 2 acres of impact per acre of 
development could affect an additional 1,500 acres. These effects would be from dust, gravel 
spray, and thermokarst. Possible vegetation community shifts due to cleared areas now open to 
more light would remain localized and only impact the vegetation directly surrounding 
development areas. Oil spill impacts would be expected to be less based on the volume of oil that 
would be produced. About 75 very small or small spills totaling 300 bbls would be expected to 
occur over the life of a small oil field. Given that only about 27% of spills would likely reach 
vegetated areas, and using the spreading rates given for a spill associated with a large field, less 
than 2 acres of vegetation would be directly affected by oil spills. Unexpected large or very large 
oil spills could occur and would have the same effects as described above for a large oil field. 

Oil Spills 

Three general scenarios were considered to evaluate the impact of potential spills: (1) very large – 
a well blowout spilling 123,750 bbls and which could directly affect up to 800 acres; (2) large – a 
pipeline rupture spilling 5,800 bbls and covering up to 37 acres; and (3) small – a spill of 500 
bbls covering up to about 3 acres. A total of 1,250 bbls of oil would be expected to be released 
over the life of a large field (Section 4.5.1), and spills likely would be small to very small. Most 
spills would be contained on gravel pads and roads; in the past, only about 27% of North Slope 
spills have reached vegetated areas (Bureau of Land Management 2007). At a spreading rate of 
1.3 acres per 1,000 bbls for winter spills and 3.2 acres per 500 bbls for summer spills, 3.2 to 
8.0 acres would be expected to be directly affected by oil spills. Large and very large spills are 
unexpected due to their past frequencies of occurrence, but could occur during the life of a large 
field. No oil well blowouts have occurred in Alaska, although a few natural gas blowouts have 
occurred in the State. The effect of larger spills on vegetation would depend on the terrain, 
vegetation type, and timing of a spill, as well as response and containment practices.  

Winter spills can have less effect on vegetation than spring and summer spills if cleanup efforts 
are undertaken while the ground is frozen and plants are dormant. However, the type of spill 
would be an important factor. Oil released under pressure may cool enough so that it runs across 
the snow (Walker et al. 1978), facilitating cleanup with minimal damage to understory vegetation. 
In their studies of an experimental winter spill under little pressure in the boreal forest, Jenkins et 
al. (1978) and Collins et al. (1994) reported that the spilled oil quickly melted holes in the snow 
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and then moved downslope beneath the snow. Because most oil movement was in the moss layer, 
cleanup required removal of all vegetation. In some areas, even with limited snow cover, frozen 
or impermeable ground allowed for contaminants to be absorbed or flushed, collected, and 
removed before plants broke dormancy. Woody and shrub vegetation was more difficult to clean; 
it is likely that trees and shrubs would be removed, mulched, and removed from the site of an oil 
spill.  

An oil spill on sloped land would likely cause the same impacts as above, except that the 
vegetation susceptible to impacts would be concentrated in drainages where the oil from the spill 
would flow and collect, rather than in a wide area, as is expected from a spill on a flat surface.  

A large or very large oil spill during spring or summer would likely have a much greater impact 
on vegetation due to a lack of snow and ice, greater spreading of oil, and because plants would 
not be dormant. Oil would coat plants and impede photosynthesis and transpiration. Spilled oil 
would also slow gas exchange at the soil surface. These effects would likely result in plant 
mortality.  

Spill response could greatly reduce plant mortality. Oil could be washed from the vegetation and 
soil and removed from the site using absorbent pads, eliminating further spread of oil and 
allowing some plants to recover. Burning of oil is also an effective remediation method 
(McKendrick 2000). Burning would kill vegetation, but may have minimal long-term harm to 
plants that are fire-adapted (Elliot-Fisk 2000). The vegetation may also be cleared and burned or 
hauled off, and contaminated soil excavated. Soil would be replaced and the area revegetated. 
Spill response efforts could also have significant secondary impacts on vegetation (Mitchell 
1977) as it is likely that heavy equipment, such as water trucks, mulchers, and vacuum trucks, 
would be mobilized to facilitate cleanup efforts. Spill containment and cleanup activities could 
trample vegetation and disrupt the soil surface, leading to additional plant mortality and potential 
thermokarst and erosion. 

The degree of damage caused by an oil spill and the length of time that the effects of the spill 
persist have been found to decline with site moisture and increase with spill size (Walker et al. 
1978). McKendrick (2000) reported that vegetation in a wet sedge meadow habitat on the North 
Slope recovered completely in 20 years with no cleanup after experimental application of oil at a 
rate of 40 liters per square meter, while the vegetation in a dry habitat treated at the same rate 
contained less than 5% vegetative cover after 24 years. Natural recovery of North Slope tundra 
vegetation from oil spills in wet habitats would generally be expected to occur in less than 
10 years, and recovery can be accelerated with cleanup and fertilizer. Recovery time may take 
two or three times as long on drier sites (McKendrick 2000). 

Without cleanup, the effects of an oil spill persist for long periods of time in permafrost areas of 
the boreal forest. Several researchers have examined the effects of experimental oil spills without 
cleanup effects on vegetation in the boreal forest (Wein and Bliss 1973; Hutchinson and Freedom 
1978; Jenkins et al. 1978; Collins et al. 1994). Jenkins et al. (1978) reported on the effects of 
2,000-gallon experimental winter and summer crude oil spills on vegetation north of the Steese 
Highway and south of the Refuge, and Collins et al. (1994) investigated the remaining effects of 
the same releases 15 years later. The total area affected by the summer spill was 3,260 square feet 
(0.07 acre) and 1,990 square feet (0.05 acre) for the winter spill. Mortality of vegetation was 
nearly 100% in the oiled surface areas. Little recovery was observed 15 years later, with black 
spruce and other trees, and shrubs still exhibiting 100% mortality. Vegetation cover in the oiled 
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areas was about 50% and consisted primarily of cottongrass. The depth of the permafrost active 
layer increased significantly, resulting in subsidence that was still apparent after 15 years. The 
depth of the active permafrost layer after treatments was not significantly different from what 
occurs with wildland fire and mechanical disturbance, but appeared to last longer. They reported 
little microbial decomposition of oil and observed volatile components in the subsurface oil after 
15 years. 

4.11.2 Effects of the Land Exchange with Non-Development Easements Alternative on 
Vegetation, Wetlands, and Floodplains  

4.11.2.1 Phase I Effects 

The effects of the land exchange on vegetation, wetlands, and the floodplains under Phase I of the 
Land Exchange with Non-Development Easements Alternative would be similar to those 
described for land exchanges in Phase I of the Proposed Action, except that Doyon would also 
donate non-development easements on 120,000 acres of Doyon lands within the Refuge. These 
easements would limit commercial and development activities on these 120,000 acres and, 
therefore, provide a level of protection to the vegetation on these lands in perpetuity. Land cover 
types found on these exchange lands are indicated in Table 4-21. Given that the non-development 
easements would be on lands available for purchase under Phase II of the Proposed Action, the 
effects of land exchange under Phase I and Phase II of the Proposed Action would be similar to 
those under Phase I of the Land Exchange with Non-Development Easements Alternative. 
However, in Phase II of the Proposed Action, the net increase to the Service in acreage of each 
land cover types would depend on whether oil resources were discovered and developed. Under 
this alternative, the protections are provided to the 120,000 acres in Phase I and are not dependent 
on oil development. 

Exploratory Drilling 

The effects of seismic surveys and exploratory drilling on vegetation, wetlands, and floodplains 
in the core lands under the Land Exchange with Non-Development Easements Alternative would 
be the same as those described above for exploration under the Proposed Action. 

4.11.2.2 Phase II Effects 

No lands would be purchased under Phase II of the Land Exchange with Non-Development 
Easements Alternative. This alternative does not provide the Service with the option to purchase 
up to 120,000 acres of Doyon lands if oil were to be produced on core lands as would be the case 
under the Proposed Action. Because non-development easements donated in Phase I, which 
would preclude commercial development, would apply to lands that could be bought by the 
Service under Phase II of the Proposed Action, impacts from this alternative would be similar to 
those of the Proposed Action. However, the terms of the easement would allow Doyon 
shareholders, descendants, and family members to cut wood for house logs and firewood and to 
clear vegetation for homesites, cabins, and other personal uses (gardens, dog yards) on non-
development easement lands.  
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Table 4-21 Acres of land cover types found on exchange lands under the Land Exchange with 
Non-Development Easements Alternative in Phase I 

Land Cover Type 
Lands to Doyon Land to Service Non-

Development 
Easements Core Consolidation Exchange Consolidation ANCSA 

12(b) 
Barren land  600   0  300 100 0 600 
Deciduous forest  6,100   29,900  33,600 19,600 13,200 25,900 
Herbaceous 
wetlands  700   1,600  7,000 900 2,500 7,600 

Evergreen forest  32,800   59,500  37,900 53,100 15,500 35,400 
Mixed forest  17,000   16,100  11,200 16,000 6,500 18,600 
Sedge/herbs  5,300   1,500  2,200 4,300 700 2,300 
Shrub/scrub  23,300   5,900  10,200 30,000 4,200 5,100 
Water  2,200   5,000  14,000 1,100 6,700 9,900 
Woody wetlands  22,000   12,500  33,600 6,900 7,300 14,600 
Key:  ANCSA = Alaska Native Claims Settlement Act. 

Source:  U.S. Geological Survey 2007. 

 

Large and Small Oil Field Development 

The effects of development of a large or small oil field on vegetation, wetlands, and floodplains 
under the Land Exchange with Non-Development Easements Alternative would be the same as 
those described above for development of a large or small oil field under the Proposed Action. 

Oil Spills 

The effects of an oil spill on vegetation, wetlands, and floodplains under the Land Exchange with 
Non-Development Easements Alternative would be the same as those described above for oil 
spills under the Proposed Action. 

4.11.3 Effects of the Land Exchange Excluding the White-Crazy Mountains Alternative on 
Vegetation, Wetlands, and Floodplains  

4.11.3.1 Phase I Effects 

The effects of Phase I under the Land Exchange Excluding the White-Crazy Mountains 
Alternative would be similar to those described for the Proposed Action and the Land Exchange 
with Non-Development Easements Alternative, except that the acreage of exchanged lands is 
reduced under Phase I of this alternative compared to the other action alternatives. The area of the 
White and Crazy mountains, which has been recommended by the Service for Wilderness 
designation, would be excluded from the exchange. As a result, Doyon would receive 
83,500 acres of land (26,500 fewer acres than under the Proposed Action) and the Service would 
receive 115,000 acres in exchange (35,000 fewer acres than under the Proposed Action). The land 
cover types that are found on these lands and other lands involved in the exchange under this 
alternative are listed in Table 4-22. The relative amounts of land cover types that would be 
Federal properties after the exchange would be similar to those for the Proposed Action and the 
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Land Exchange with Non-Development Easements Alternative and nearly the same as under 
existing conditions (Tables 4-16 and 4-17).  

The area of the White and Crazy mountains that would not be included in this exchange is 
primarily black spruce and mixed forest and open alpine meadow communities. The transfer of 
ownership would have no direct biological impact on vegetation, wetland, and floodplain 
habitats.  

Exploratory Drilling 

The effects of seismic surveys and exploratory drilling on vegetation, wetlands, and the Beaver 
Creek floodplain in the core exchange lands under the Land Exchange Excluding the 
White-Crazy Mountains Alternative would be the same as those described above for exploration 
under the Proposed Action.  

4.11.3.2 Phase II Effects 

If Doyon were to locate and produce oil, an additional 81,000 acres of land would be available for 
purchase by the Service within the Refuge. The lands available for purchase would be primarily 
lowland habitat comprised of deciduous, coniferous, and mixed forests, and would further 
consolidate Service lands (Table 4-22). 

Large and Small Oil Field Development 

The effects of development of a large or small oil field on vegetation, wetlands, and floodplains 
under the Land Exchange Excluding the White-Crazy Mountains Alternative would be the same 
as those described above for development of a large or small field under the Proposed Action.  

Table 4-22 Acres of land cover types found on exchange lands under the Land Exchange 
Excluding the White-Crazy Mountains Alternative 

Land Cover Type 
Lands to Doyon Lands to Service 

Core Consolidation Exchange Consolidation ANCSA 
12(b) Phase II 

Barren land 200 0 200 100 0 1,000 
Deciduous forest 4,300 29,900 25,800 19,600 13,200 13,800 
Herbaceous wetlands 400 1,600 5,400 900 2,500 5,100 
Evergreen forest 24,500 59,500 29,000 53,100 15,500 30,600 
Mixed forest 15,300 16,100 8,600 16,000 6,500 6,800 
Sedge/herbs 3,100 15,200 1,700 4,300 700 3,500 
Shrub/scrub 16,700 5,900 7,800 30,000 4,200 5,900 
Water 1,900 5,000 10,800 1,100 6,700 6,300 
Woody wetlands 17,100 12,500 25,700 6,900 7,300 8,000 
Key:  ANCSA = Alaska Native Claims Settlement Act. 
Source:  U.S. Geological Survey 2007. 
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Oil Spills 

The effects of an oil spill on vegetation, wetlands, and floodplains under the Land Exchange 
Excluding the White-Crazy Mountains Alternative would be the same as those described above 
for exploration under the Proposed Action. 

4.11.4 Effects of the No Land Exchange Alternative on Vegetation, Wetlands, and 
Floodplains 
Under the No Land Exchange Alternative, there would be no land exchange and no change in the 
absolute or relative amount of land cover or vegetation types on Refuge lands. There would be no 
net gain in acres of Refuge lands and no consolidation of existing Refuge lands. There would be 
no effects on vegetation, wetlands, or floodplains. Lands administered by the Refuge would 
continue to remain in relatively pristine condition and serve to meet the Refuge purposes. Most 
Doyon land would likely continue to remain in pristine condition, which would benefit Refuge 
resources and support the Refuge purposes at a regional scale. As there would be no exchange, 
exploration and development would be prohibited in the lands that form the core lands under the 
action alternatives, and there would be no effect on vegetation, wetlands, or floodplains in this 
area from oil exploration or development. Exploration, and possibly development, would take 
place on Native-owned lands elsewhere in the Refuge but not on Refuge lands. The effects of oil 
exploration and development on non-exchange Native-owned lands in the Refuge are addressed 
in the cumulative effects analysis (Section 4.24). 

4.12 Effects on Fish and Essential Fish Habitat 

4.12.1 Effects of the Proposed Action on Fish and Essential Fish Habitat 
4.12.1.1 Phase I Effects 

In Phase I of the Proposed Action, there would be a net increase of 96,500 acres of fish and 
wildlife habitat that would be managed by the Service. Selection of lands by the Service for the 
exchange was based on fish and wildlife habitat values. There would be a net increase of 
118 river miles and 1,430 lakes (24,100 acres) within Federal lands in the Refuge under Phase I 
(Table 4-14).  

In the Yukon Flats, the waters of the main stem of the Yukon River and its tributaries are 
Essential Fish Habitat (EFH) for three species of Pacific salmon: Chinook, chum, and coho 
salmon (National Marine Fisheries Service 2005). Freshwater EFH for Pacific salmon includes all 
streams, lakes, ponds, wetlands, and other water bodies that have been historically accessible to 
Pacific salmon. The waters of Beaver Creek are EFH for Chinook and chum salmon, and the 
main stem of the Yukon River and its other tributaries (Hodzana River, Hadweenzic River, 
Chandalar River, Christian River, Sheenjek River, Porcupine River, Black River, Little Black 
River, Grass River, Dall River, and Birch Creek) are EFH for Chinook, chum, and coho salmon. 
The Yukon River, Beaver Creek, and Birch Creek are partially within areas identified as having 
potential for oil and gas resources.  

Some Doyon lands, primarily those centered around Yukon Flats villages, are along the Yukon 
River and its principal tributaries: Porcupine River, Black River, Little Black River, Birch Creek, 
Beaver Creek, Grass River, and Dall River. These water bodies contain quality fish habitat, as 
well as EFH. The proposed exchange consolidates land ownership within the vicinity of Stevens 
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Village, Beaver, Birch Creek, Fort Yukon, and Chalkyitsik. Petroleum exploration and 
development efforts on the 110,000 acres of core lands would be located more than 160 miles 
upstream from where Beaver Creek enters the Yukon River. No impacts to fish habitat or EFH 
are expected from the land exchange itself, but direct and indirect impacts to fish and their 
habitats within Beaver Creek could occur if exploration and development were to be conducted in 
close proximity to this water body. These impacts could include fish passage barriers, stream 
sedimentation, and water quality degradation from oil spills. Stream sedimentation could limit 
suitable spawning habitat and decrease egg-to-fry survival.  

Seismic Surveys 

Seismic surveys would use vibroseis and possibly explosives as energy sources. Because seismic 
surveys are conducted in winter (see Section 4.4.2.1), potential threats to overwintering fish in the 
core lands would stem primarily from (1) stress associated with acoustic energy pulses 
transmitted into the ground directly over overwintering pools, (2) noise distress and direct 
mortality with use of explosives in proximity to overwintering sites, and (3) physical damage to 
overwintering habitat caused by seismic vehicles. If exploration in the core lands was to occur in 
proximity to Beaver Creek, impacts would occur where water is free-flowing beneath the ice. 
Vibrator trucks use low-pressure tires to protect snow-packed surfaces, and safety concerns 
would preclude traversing deep-water reservoirs if there were any chance of vehicles breaking 
through the ice. However, low winter flows could allow vehicles to cross Beaver Creek in 
shallow or dry streambeds and alter or damage stream habitats.  

Vibroseis surveys transmit acoustical energy into the ground over a localized area. Because fish 
overwintering sites are likely scattered throughout the core lands and seismic soundings would be 
made at intermittent locations, it is unlikely that fish would be directly exposed to vibroseis. The 
exception would be if the survey were conducted directly above overwintering habitat. Fish in 
close proximity to vibroseis surveys could be harmed by the acoustical energy. Avoidance of 
deep-water areas would add an extra level of protection. In general, adherence to the standard 
practices and environmental protections for overwintering fish habitat contained in Alaska Statute 
Title 41 should provide adequate protection to overwintering fish, provided overwintering sites 
are properly identified. However, many of the crucial overwintering sites are unknown at this 
time and, without further research, this information would likely not be available when seismic 
surveys were conducted. Given that most vibroseis surveys would be unlikely to occur above 
overwintering habitat, these surveys are not expected to have a measurable effect on fish 
populations. The use of explosives would increase the probability of damage to overwintering 
fish and habitat because the noise level and surface shock are more wide-ranging than 
disturbances associated with vibroseis. Still, the effects on most overwintering fish are expected 
to be short term and sublethal.  

Exploratory Drilling 

Access to drill sites would include overland vehicular (LPV) traffic over lakes and streams. The 
threat to fish would be from alteration of surface thermal layers, which could destroy 
overwintering sites due to heavy ice accumulation. Freeze-down or collapse of surface ice could 
result in high mortality of overwintering fish and complete destruction of habitat. Freeze-down 
can also cause barriers to water circulation and compartmentalization of habitat resulting in 
reduced oxygen levels for overwintering fish. Oxygen depletion in overwintering areas can result 
in large-scale mortality (Schmidt et al. 1989). The siting of ice pads should avoid extensive, 
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deep-water areas within core lands and Beaver Creek. Given the likelihood of scattered and low-
density occurrence of fish overwintering habitat, the construction of exploratory support 
structures is not likely to have a measurable effect on fish populations. Nevertheless, the siting of 
ice pads and airstrips should avoid deep-water areas within the core lands since there is little 
knowledge of fish overwintering habitat in the core lands. 

Large quantities (12 to 20 ac-ft) of water would be needed for drilling operations, camp use, and 
the construction of ice pads. Water is often withdrawn from rivers and deep lakes during winter to 
support the construction of ice pads and for exploratory drilling (Bureau of Land Management 
and Minerals Management Service 1998, 2003). However deep-water areas are also the prime 
location for overwintering fish, and excessive water withdrawal from these sites could stress and 
even kill resident fish. Potential effects to fish would have to be assessed on a site-by-site basis to 
determine overall source lake size and whether the lake is used by fish for overwintering. ADNR 
does not have specific standards for winter water use for interior Alaska but may apply North 
Slope standards that require that water withdrawals not exceed 15% of volume (for lakes 7 feet or 
deeper) in lakes containing sensitive fish and 30% of the lake volume for lakes with non-sensitive 
fish (see Section 4.8). Further, summer water use cannot impact water flow within the watershed. 
The Service has applied to ADNR for an Instream Flow Reservation in Beaver Creek to protect 
base flow. If water withdrawal does not conform to State guidelines, excessive water loss from 
overwintering areas could cause fish overcrowding and result in oxygen depletion and death. 

4.12.1.2 Phase II Effects 

If oil resources are discovered and developed on core lands, the Service would have the 
opportunity to purchase up to an additional 120,000 acres of priority fish and wildlife habitat 
within the Refuge with perpetual production payments. Selection of Doyon lands by the Service 
for the exchange was based on fish and wildlife habitat values. These lands contain 
approximately 232 river miles and 2,290 lakes (42,600 acres). Purchase of these lands would 
result in a total (Phase I and Phase II) net gain of approximately 3,720 lakes (66,700 acres) and 
350 river miles on Refuge lands. 

Large Oil Field Development 

The facility pads, airstrip, infield roads, and access road would be constructed of gravel. 
Construction of these structures could eliminate, divert, or otherwise impede water flow from 
small tributaries that connect rivers, streams, and lakes. Proper placement of these structures 
would reduce some of these effects, but most would affect water flow. Altering water flow 
characteristics could interfere with fish migrations to and from overwintering, spawning, and 
feeding grounds. Loss of access to these critical habitats could kill or stress fish. Adverse impacts 
to natural water flow from roadways can be minimized by the use of bridges, culverts, and low-
flow crossings (Bureau of Land Management and Minerals Management Service 1998, 2003). It 
is crucial that these structures be designed for the site-specific characteristics of the potentially 
affected drainages. Obstructions to fish movement are most common when culverts or low water 
crossings are not properly sized to allow for the passage of fish during critical migration periods 
(Elliott 1982). Improperly engineered culverts can also become blocked with ice during the spring 
breakup, causing upstream flooding and possibly interfering with fish migrations. Increased water 
velocities through insufficiently sized culverts during flooding can alter streambed configurations 
and result in downstream gravel deposition that can block fish movement during periods of low 
water (Morris and Winters 2004). Drilling and production pads should be sited, where feasible, to 
minimize interference with water flows. 
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Additional impacts associated with gravel-base structures are erosion and stream sedimentation. 
Suspended sediments could affect plant production and the respiration and filter-feeding 
capabilities of invertebrates that serve as food sources for fish. Sediment deposition may have 
sublethal to lethal effects on stream invertebrate and fish species, including effects to successful 
reproduction, egg development, overwintering and rearing habitat, and food resources (Waters 
1995). The feeding patterns for sight-dependent feeders, such as arctic grayling, might be 
disrupted. Steps that can be taken to minimize the adverse effects of erosion and sedimentation 
associated with roadways and pads include using proper road surfacing and drainage, ensuring 
adequate cross-drainage, minimizing the number of stream crossings, and armoring and 
vegetation planting. 

The construction of a large oil field would have a localized affect on fish provided the pads are 
sited so that they do not interfere with Beaver Creek. Adverse affects from erosion and 
sedimentation would be limited to areas surrounding the pads and would not have a measurable 
effect on fish populations throughout most of the watershed. Erosion effects to fish could be 
further limited by placing the pad away from creeks and streams.  

Roadways and the access/pipeline ROW pose greater threats than an oil field because, although 
their areal footprint may be relatively small, their linear configurations can affect large expanses 
of the watershed. Roadways should be designed with the appropriate protective measures (bridges 
and culverts) to minimize disturbance to water flow and fish migration pathways. Adverse affects 
from erosion and sedimentation would be limited to waterways immediately adjacent to the 
roadways. Erosion could result from thermokarst in association with roads and pad development. 

The proposed development would bring in large numbers of workers to the area, providing a road 
network in the developed lands. This increase in human access could increase fishing pressure on 
private and public lands, facilitate the accidental or intentional introduction of exotic fish and 
other aquatic species to streams, and increase boat traffic on navigable waters. These impacts 
could be reduced by controlling access to the area. Doyon has indicated that the road would be 
closed to the public on Doyon lands, but the status of the road on Federal lands would be 
uncertain. 

It is assumed that pipelines would be constructed during winter either from ice roads if terrain 
permits or via vehicular travel such as LPVs. The potential effects of roads on fish and fish 
habitat are discussed above. Pipelines would have to conform to the drainage configurations of 
the pipeline route. The pipeline ROW should avoid crossing deep lakes to prevent disturbances to 
fish overwintering habitats. Shallow streams and lakes could be crossed by supporting the 
pipeline on vertical support members while buried pipelines or bridges may be required to cross 
larger rivers. Once installed, suspended and buried pipelines should have little measurable effects 
on stream and water flow characteristics or on fish and fish habitat. 

If bridges are used for roadway or pipeline crossings at large rivers or drainages, such as Beaver 
Creek, structures should be constructed outside of the floodplain to enable unobstructed water 
flow during the open-water season (U.S. Fish and Wildlife Service 2005). The proposed southern 
access route crosses Victoria Creek twice. Bridges should be designed to span the entire 
floodplain and not just the main channel. Bridging just the main channel requires that solid-fill 
approaches be constructed on the floodplain terraces to access the center span. These solid 
supports can cause a constriction in river flow during flood stage. Increased water velocity can 
scour the river bottom and result in gravel deposition downstream. Turbulent flow can also 
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increase bank and terrace erosion. Channel constriction further increases the likelihood of ice 
jams, followed by flooding, then by pulse floods down the channel when the ice jams break up. 
These events could adversely alter fish habitat and migratory corridors in the vicinity of the 
bridge. If ice jams were to occur, fish would be dispersed over the floodplain as water levels rose 
and could then be stranded when the ice jam breaks up. 

Material sites for gravel extraction for construction of roads, pads, and pipelines have not been 
identified in the development area. However, Doyon has stated that numerous upland gravel 
sources exist and that gravel extraction from Beaver Creek is unlikely. Gravel extraction in 
Beaver Creek or its tributaries would not likely have a major affect on fish in terms of direct loss 
of summer habitat, but the suspension of sediments could indirectly affect a large area, including 
spawning and rearing habitat. A total of 5,250,000 cubic yards of gravel could be required for the 
large oil field and another 6,750,000 cubic yards could be required for the access road if the 
gravel on pads and roads was 5 feet thick. Detrimental effects could include the blocking and 
rerouting of stream channels, high silt concentrations resulting in reduced primary production and 
the loss of invertebrate prey species, and disruption of feeding patterns for sight-dependent 
feeders (Bureau of Land Management 1989). 

Year-round resident species like arctic grayling, slimy sculpin, and possibly round whitefish and 
longnose sucker could be adversely affected during winter if material sites were located in 
overwintering areas. Viable habitat becomes limited during winter and is generally restricted to 
deepwater river channels and lakes. The loss of these critical areas could result in fish mortalities. 
Gravel mining activities near spawning grounds could also result in localized spawning failures. 
Gravel removal from non-overwintering, non-spawning, or low fish density areas of the Beaver 
Creek watershed would likely have little to no adverse effect on fish populations in the core 
lands. Therefore, the proper selection of the gravel mine site could minimize adverse impacts. 
Gravel mining activities could also be limited to specific times of the year to avoid impacts to 
spawning or newly hatched fish. 

If gravel is removed from Beaver Creek, deep-water pits could be created that could be used by 
fish as both overwintering sites and productive summer feeding habitats (Hemming 1996). The 
utility of reclaimed, flooded gravel mine sites depends on their permanent access to surrounding 
stream or river channels, depth, sufficient oxygen concentration, and sufficient primary and 
invertebrate production to sustain summer populations. A permanent connection to surrounding 
streams and rivers allows fish to move in and out of a site. Site reclamation may include 
constructing or enhancing access channels from surrounding streams and rivers. The proper 
planning and placement of gravel extraction sites could provide fish with habitat year-round. 
Guidelines for the siting and construction of gravel mine pits for enhancing fish habitat may be 
found in North Slope Gravel Pit Performance Guidelines (McLean 1993). 

Small Oil Field Development 

The types of impacts to fish from a small oil field would be similar to those for a large field. The 
magnitude of impacts would be less, however, as the footprint of the pads, infield roads, and an 
access ROW under the small field scenario would be about 560 acres smaller than for the large 
field. This area (approximately 880 acres) constitutes a small percent of available habitat within 
the potential development area. If responsible oil field development techniques are used, 
development of the small field, as with the large field, could have a limited effect on fish 
populations within the development area. 
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Oil Spills 

The effects of oil spills on fish have been discussed in previous EIS documents (e.g., Sale 
144 Final EIS [Minerals Management Service 1996]; Northeast National Petroleum Reserve-
Alaska Final EIS [Bureau of Land Management and Minerals Management Service 1998]; 
Liberty Development and Production Plan Final EIS [Minerals Management Service 2002]; and 
Northwest National Petroleum Reserve-Alaska Final EIS [Bureau of Land Management and 
Minerals Management Service 2003]), which are incorporated here by reference and summarized. 
Oil spills have been observed to have a range of effects on fish (Malins 1977; Hamilton et al. 
1979; Starr et al. 1981). The specific effect depends on the concentration of petroleum present, 
the length of exposure, and the stage of fish development involved (eggs, larva, and juveniles are 
most sensitive). If lethal concentrations are encountered (or sublethal concentrations over a long 
enough period), fish mortality is likely to occur. However mortality caused by a petroleum-
related spill is seldom observed outside the laboratory environment. Most acute-toxicity values 
(96-hour lethal concentration for 50% of test organisms) for fish generally are on the order of 1 to 
10 parts per million. Concentrations observed under the slicks of former oil spills at sea have 
been less than the acute values for fish and plankton. For example, concentrations observed 1.5 to 
3 feet beneath a slick from the Tsesis spill (Kineman et al. 1980) ranged from 0.05 to 0.06 parts 
per million. Extensive sampling following the Exxon Valdez oil spill (about 260,000 bbls in size) 
also revealed that hydrocarbon levels were well below those known to be toxic or to cause 
sublethal effects in plankton (Neff 1991). However, other studies have concluded that acute and 
chronic toxicity values may inaccurately portray the lowest concentrations that can impair the 
health of exposed organisms (Heintz et al. 1999, 2000).  These studies, which evaluated delayed 
effects of embryonic exposure to weathered crude oil constituents on pink salmon, determined 
that concentrations as low as 0.001 ppm may fail to protect fish embryos due to long term 
impacts and delayed effects. 

Oil spills into smaller water bodies could result in much greater concentrations. If a fuel spill of 
sufficient size were to occur in a small, fish-containing body of water with restricted water 
exchange, lethal and sublethal effects would be expected on most of the fish and food resources 
in that water body. Mortality would be higher for larval fish because they are relatively immobile 
and are often found at the water’s surface where oil concentrations would be high. Substrate 
contamination in spawning areas could result in high egg morality. Sublethal effects include 
changes in growth, feeding, spawning, and reduced fitness.  

The overall effect of an oil spill on the fish and fish habitat of Beaver Creek, its tributaries, and 
the main stem Yukon River would depend on the size of the spill, its proximity to surrounding 
waterways, weather conditions, and seasonality. Drilling pad oil spills are typically small and 
easily cleaned up. Crude-oil spills occurring on production pads are likely to have little or no 
effect on the surrounding environment and fish communities if confined to the drilling pad. 
Approximately 20 to 35% of crude-oil spills occur off the pad and are typically associated with 
pipeline leaks (Bureau of Land Management and Minerals Management Service 2003). These 
spills generally remain restricted to an area of the land where they are more easily contained and 
cleaned up. Small spills reaching nearby streams, rivers, or lakes could adversely affect fish and 
fish habitat. If the flow characteristics of surrounding waterways were sufficient enough to 
disperse the spill over a wider area, the affect would cover a larger area. If an oil spill were to 
occur during a high water event on Beaver Creek (as is typical in the spring and periodically 
throughout the summer months as the White Mountains receive heavy rains), the spill would have 
the potential to spread across the Beaver Creek floodplain and into adjacent lakes, generating 
similar adverse effects to fish, their habitat, and their food supply within these lake systems. 
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During winter, ice and snow cover would further contain and minimize the effect of small oil 
spills. The added risk of a winter spill is that even lightly contaminated water, which might 
otherwise be insufficient to elicit lethal or sublethal effects in fish in an open-water environment, 
could have more detrimental impacts in confined overwintering areas. If sub-avoidance levels of 
contamination reach overwintering areas during the open-water season, fish using those areas 
during the ensuing winter would be forced to endure low-level conditions continuously over the 
entire winter. Spills from the proposed pipeline (northern or southern route) could similarly affect 
Service, BLM, Doyon, or other Native-owned lands not associated with the oil field development 
itself.  

Large-scale well blowouts are rare, occurring about once for every thousand wells drilled 
(National Research Council 2003). If a large blowout spill reached main waterways during the 
open-water season, longer downstream stretches of Beaver Creek tributaries, Beaver Creek, and 
possibly the Yukon River main stem could be affected. Adult and subadult fish might be able to 
avoid contact with oiled waters, remaining either upstream of the spill or dispersing downstream 
and possibly out into the more open waters of the Yukon River. The time frame of contamination 
could be highly variable. The flushing effect of the spring freshet could purge contaminants from 
some rivers and streams, and possibly low-lying or open access lakes. The overall effect would be 
to spread and dilute the effect over a much larger portion of the landscape. A spill during periods 
of reduced flow could increase the period of contamination and compromise spawning areas for a 
longer period of time.  

The best countermeasures for ensuring that large crude oil spills do not adversely affect fish 
habitat are the oil spill contingency plans and rapid response mechanisms that are an integral part 
of the State, Federal, and local permitting process. These include required contingency plans that 
establish procedures to ensure prompt response, notification, and cleanup of any spill, regular 
spill response-training, and spill-response field drills for all spill-response personnel. In general, 
oil spills associated with the development would likely be small and their effects localized. 
Excluding the rare chance of a large-scale blow out, the development would not be expected to 
have a measurable effect on fish populations in the core lands. Long-term, indirect effects, such 
as a decrease in the prey base for fish (i.e., invertebrates), would also be small and localized from 
an accident of this type.  

4.12.2 Effects of the Land Exchange with Non-Development Easements Alternative on 
Fish and Essential Fish Habitat 

4.12.2.1 Phase I Effects 

Under the Land Exchange with Non-Development Easements Alternative, the same land would 
be exchanged as under Phase I of the Proposed Action, except that Doyon would also donate non-
development easements on 120,000 additional acres within the Refuge. There would be a net 
increase of 118 river miles and 1,430 lakes (24,100 acres) on lands under Phase I of this 
alternative, the same as under the Proposed Action (Table 4-14). The non-development 
easements would provide some protection from developments and other commercial activities to 
232 river miles and 2,290 lakes (42,600 acres). Doyon would have the opportunity to develop up 
to 1,000 acres of the non-development easement in this alternative. Given that the non-
development easements would be on the same lands as those available for purchase under Phase 
II of the Proposed Action, the effects of land exchange under Phase I and Phase II of the 
Proposed Action would be similar to those under Phase I of the Land Exchange with 
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Non-Development Easements Alternative. However, the net increase of fish habitats to the 
Service in Phase II of the Proposed Action is dependent on discovery and development of oil 
resources. Under this alternative, the protections are provided to the 120,000 acres in Phase I and 
are not dependent on oil development. 

Exploration 

The effects of seismic surveys, exploratory drilling, and access to these areas on fish and EFH on 
core lands under Phase I of the Land Exchange with Non-Development Easements Alternative 
would be the same as those described above for exploration under Phase I of the Proposed 
Action. 

4.12.2.2 Phase II Effects 

No additional land would be acquired under Phase II of the Land Exchange with Non-
Development Easements Alternative unless development occurs and a ROW across Federal lands 
in the Refuge is needed. In this case, the Service would receive an additional 640 acres of land for 
every mile of ROW in Service lands.  

Oil Field Development 

The effects of development of a large or small oil field and any potentially associated oil spills on 
fish and fish habitats on the core lands under Phase II of the Land Exchange with 
Non-Development Easements Alternative would be the same as those described above for oil 
field development under the Proposed Action. 

4.12.3 Effects of the Land Exchange Excluding the White-Crazy Mountains Alternative on 
Fish and Essential Fish Habitat 

4.12.3.1 Phase I Effects 

Under the Land Exchange Excluding the White-Crazy Mountains Alternative, the land exchange 
would occur as described in Phase I of the Proposed Action except that 26,500 acres within the 
recommended-Wilderness area in the White and Crazy mountains would be excluded from the 
exchange and remain under Federal ownership. There would be a net increase of 116 river miles 
and 1,250 lakes (22,000 acres) on Refuge lands under Phase I (Table 4-14). 

Exploration 

The effects of seismic surveys and exploratory drilling on fish and EFH on core lands under 
Phase I of the Land Exchange Excluding the White-Crazy Mountains Alternative would be the 
same as those described above for exploration under Phase I of the Proposed Action. 

4.12.3.2 Phase II Effects 

The environmental consequences of land exchanges on fish and EFH in Phase II of the Land 
Exchange Excluding the White-Crazy Mountains Alternative would be similar qualitatively as 
those described under the Proposed Action except that only up to 81,000 acres of land is available 
for purchase by the Service under this alternative as compared to the 120,000 acres under the 
Proposed Action. In Phase II of this alternative, the Service would gain approximately 165 river 
miles and 1,770 lakes (36,300 acres) on Refuge lands (Table 4-14). 
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Oil Field Development 

The effects of development of a large or small oil field and any potentially associated oil spills on 
fish and fish habitats on the core exchange lands under Phase II of the Land Exchange Excluding 
the White-Crazy Mountains Alternative would be similar to those described above for oil field 
development under the Proposed Action. 

4.12.4 Effects of the No Land Exchange Alternative on Fish and Essential Fish Habitat 
Under the No Land Exchange Alternative, there would be no land exchange; thus, there would be 
no specific effects to fish because land ownership and management would remain under the 
existing conditions. There would be no net gain in acres of Refuge lands and no consolidation of 
existing Refuge lands. There would be no effects on fish or essential fish habitat. Lands 
administered by the Refuge would continue to remain in relatively pristine condition and serve to 
meet the Refuge purposes. Most Doyon land would likely continue to remain in pristine 
condition, which would benefit Refuge resources and support the Refuge purposes at a regional 
scale. Most lands subject to the proposed exchange are not under imminent threat of development 
and function as effective fish and wildlife habitat under their current management. However, 
several townships around Stevens Village, Beaver, and Birch Creek are located within the area 
with potential oil and gas resources in areas that Doyon has expressed interest in exploring 
regardless of the exchange. With or without the land exchange, oil exploration and possibly 
development could occur on these or other Native-owned lands within the Refuge. The effects of 
exploration and development on non-exchange Native-owned lands in the Refuge are addressed 
in the cumulative effects analysis (Section 4.24). 

4.13 Effects on Birds 

The Refuge has some of the highest nesting densities of waterfowl in North America (U.S. Fish 
and Wildlife Service 1987a). One of the purposes of the Refuge is to conserve waterfowl and 
their habitats; consequently the biological program has a strong focus on waterfowl inventory, 
monitoring, and research. Other important types of birds on the Refuge are other waterbirds 
(shorebirds, loons and grebes, gulls, and terns), raptors, and passerines. Although the exchange of 
lands under all the action alternatives would have no direct effect on bird species composition, 
numbers, or habitat use on the Refuge, the exchange would result in increases in lowland habitat, 
lakes, and rivers on Refuge lands (Table 4-23). The exchange would also open up lands to oil 
exploration and development while closing other lands. Activities associated with oil and gas 
exploration and development would affect bird species, their numbers, and habitat use and habitat 
availability.  
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Table 4-23 Net gain of water bodies on Refuge-administered lands under the alternatives1 

 
Proposed Action 

Land Exchange with 
Non-Development 

Easements Alternative 

Land Exchange 
Excluding White-Crazy 
Mountains Alternative 

No Land 
Exchange 

Alternative 
Phase I Phase II 2 Phase I 3 Phase II 2 Phase I  Phase II 2 

Lakes 1,430 3,720 1,430 1,430 1,250 3,020 0 
River miles 118 350 118 118 116 281 0 
Notes: 
1 Values given in the table represent net gain of water bodies under fee title ownership. 
2 Numbers are cumulative totals after Phase I and Phase II are completed. 
3 Doyon would donate 120,000 acres of non-development easements in Phase I. An estimated 2,290 lakes (42,600 acres) and 
232 river miles would be given protection under the easements. Thus, 3,720 (66,700 acres) lakes and 350 river miles would be 
afforded some level of protection after Phase I under this alternative.  

 

4.13.1 Effects of the Proposed Action on Birds 
4.13.1.1 Phase I Effects 

The land exchange under Phase I of the Proposed Action would have a minor affect on the 
absolute and relative amount of various types of bird habitats under Refuge and Doyon 
ownerships. In the negotiation process for the proposed land exchange and consolidation, the 
Service selected priority lowland habitats for the lands that would be transferred to Federal 
ownership if the exchange was carried out. As a result, the Service would gain lowland habitats 
that provide priority wetland, riparian, and lake habitats used by swans and other waterfowl and 
aquatic birds. Nearly all (149,900 acres) of the 150,000 acres of exchange lands received by the 
Service would be lowland habitat, while about 100,000 of the 132,000 acres received by the 
Service as part of the consolidation would be upland habitat. As a result of the exchange, the 
Service would have a net gain of approximately 1,430 lakes (total area 24,100 acres), and 
118 river miles. The net gain would also include riparian habitat along these river miles, and 
about 11,600 acres of dense shrub, 6,000 acres of shallow lake, and 5,000 acres of emergent 
wetlands. The Service would experience a net loss of 10,600 acres of black spruce habitat as a 
result of the land exchange and consolidation. About 71,000 acres of uplands received by the 
Service would be in the midland lake zone. The midland lake zone is an ecological zone within 
the Refuge with a high density of deep lakes found at 600 to 1,500 feet in elevation. If the 
exchange proceeds, Doyon has agreed to reallocate their ANCSA 12(b) entitlement to other 
villages (so 56,500 acres of ANCSA- selected lands would remain in Refuge ownership). The 
Service views these lands as “gained” lands only if there is an exchange. These lands are entirely 
within the lowlands. 

Nearly 100,000 of the 110,000 acres of core lands that would be received by Doyon in Phase I are 
upland habitat. Uplands would also comprise about 87,000 acres of the consolidation lands 
received by Doyon. Approximately 150,000 acres of the exchange and consolidation lands 
obtained by Doyon would be in the upland midland lake zone. In Phase I, Refuge lands would 
experience a net loss of 86,900 acres of upland, of which 79,600 acres occur within the midland 
lake zone, which is 4% of all midland lake zone acreage within the Refuge. This would include a 
net loss of 115 upland lakes in this zone, with a total lake/pond surface area of about 1,600 acres.  
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Overall, the exchange and consolidation of lands in Phase I would have little effect on the relative 
amount of different habitat types under Refuge management. The acreage of lowland habitat 
managed by the Service would increase by about 2%, and the amount of upland habitat would 
decrease by about 2%, from current levels. However, the amount of midland lake zone habitat 
managed by the Service would decline about 4% from current levels. 

The exchange of these lands and habitats would have no direct effect on birds or their habitats; 
however, the exchange would increase the amount of lowland bird habitat under Service 
management and not subject to development. The acreage of uplands on Refuge lands would be 
reduced by the same amount, and most of these uplands transferred to Doyon would be located in 
the core lands where exploration and development could occur.  

Birds that use lowland habitats within the Refuge include, but are not limited to, loons, grebes, 
waterfowl, shorebirds, gulls, terns, kingfishers, and some passerines associated with wetlands. 
The Proposed Action would increase the amount of lowland habitat managed by the Service. This 
would favor these species and could result in an increase in the numbers of birds of these species 
that use Refuge lands. The trumpeter swan is a waterfowl species of interest for the Refuge and is 
given special attention due to the availability of species-specific data. Swan census surveys have 
been conducted on the Refuge as part of a statewide survey every 5 years from 1975 to 2005 
(Figure 4-8). During the survey years, more swans have been observed on lands the Service 
would receive in the land exchange than on lands Doyon would obtain. For example, during the 
most recent survey (2005), a total of 457 swan observations were made within the Refuge. 
Forty-eight of the observed swans were on lands the Service would obtain in Phase I of the land 
exchange, and nine of the observed swans were on lands Doyon would obtain (Table 4-24). The 
number and distribution of the observed swans on these lands are indicators of the habitat 
suitability and quality for this species (Figure 4-8). Swan numbers on the Refuge have, however, 
been increasing steadily over recent years, indicating that all swan habitat may not be currently 
utilized. In 1975, only 3 swans were observed on the Refuge, but 13 were seen in 1985, and 
321 in 1995. The greater number of swans observed on lands the Service would acquire through 
Phase I of the exchange indicates that suitable and valuable swan habitat would be conserved 
through the exchange. Spatial data for other important bird species are limited, making it difficult 
to assess the importance of the exchange lands to other bird species.  

Table 4-24 Swans observed in 2005 on lands that would be exchanged under the Proposed 
Action 

Exchange 
Number of Swans1 

Core/Exchange 
Lands 

ANCSA 12(b) 
Lands 

Consolidation 
Lands Total Phase I Phase II All Phases 

To Service 33 15 0 48 17 65 
To Doyon 4 0 5 9 0 9 
Net gain to 
Service 29 15 -5 39 17 56 

Note: 
1 Numbers of observed swans are derived from Geographic Information System analysis of data from Conant and Groves 
(2006) indicated on Figure 4-8. 
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Waterfowl and other waterbird densities on the Refuge have also been investigated for many 
years and tend to be highest in lowland habitats such as those that would be transferred to the 
Service under the Proposed Action. The results of combined waterfowl and waterbird surveys 
conducted in the Refuge in 1991 and 1992 give an indication of the density of these birds at 
various locations within the Refuge (Figure 4-9). Densities are generally lower in the upland 
areas, such as the core lands that would be received by Doyon, and higher in the lowland areas, 
such as the exchange lands the Service would obtain. Indices of waterfowl and other waterbird 
densities ranged from 1.1 to 22.0 birds per square mile in most lowland townships. Lands the 
Service would acquire in Phase I have historically had higher waterfowl and waterbird densities 
than the core lands that would be acquired by Doyon.  

The Service would acquire lands with Pacific loon habitat as indicated by relatively high survey 
densities. The Refuge provides lowland habitat for shorebirds for summer breeding and for 
staging during their spring and fall migrations. Staging habitat is critical to migrant shorebird 
species because it allows them to successfully travel to and from their breeding and overwintering 
grounds.  

The majority of the 110,000-acre Refuge parcels (core lands) being transferred to Doyon under 
the Proposed Action is within the midland lake zone. Common bird species in these habitats of 
the Refuge are American pipit, American robin, common redpoll, dark-eyed junco, fox sparrow, 
and white-crowned sparrow (Bertram and Person 2005). The midland lake zone contains 
numerous lakes used by waterfowl, but waterfowl densities in uplands are generally lower than 
those in the lowlands of the Yukon Flats (Bertram and Vivion 2000; Figure 4-9). Although 
waterfowl densities in these habitats are relatively low, midland zone lakes and wetlands provide 
important habitat for some of the less common waterbird species that prefer spruce dominated 
wetlands, such as common loons, buffleheads, and Barrow’s goldeneyes.  

Approximately 173 lakes totaling about 4 square miles and over 34 miles of river habitat, 22 of 
which are on Beaver Creek, are included in the 110,000 acres of core lands that would be 
transferred from the Service to Doyon under the Proposed Action. Birds most likely to use these 
habitats include loons, grebes, waterfowl, shorebirds, gulls, terns, kingfishers, and passerines 
associated with wetlands. Bertram and Person (2005) conducted point counts within areas of the 
Beaver Creek watershed that are proposed for transfer to Doyon. Counts were made at nine 
different locations, seven of which were associated with lakes and rivers, during June and July of 
2004. Five of the most commonly recorded bird species were white-crowned sparrow, 
Swainson’s thrush, dark-eyed junco, American robin, and fox sparrow. All of these species are 
attracted to early successional habitats associated with recently burned lake edges (Bertram and 
Person 2005).  

Olive-sided flycatcher and rusty blackbird are species of concern due to apparently declining 
populations in the lower 48 states (Rich et al. 2004). Olive-sided flycatchers were recorded at 
three locations, and rusty blackbirds were reported at two locations. These species are known for 
their low detection probabilities; therefore, the number of observations does not indicate low 
densities. The distribution of these species on the Refuge and the importance of the core lands to 
them are largely unknown. One peregrine falcon nest is also located along Beaver Creek within 
the core lands.
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Exploration 

Exploration activities could impact birds and their habitats. The impacts would generally be direct 
effects due to disturbance of the birds and indirect effects from the clearing of vegetation and 
resulting alteration of habitats.  

Seismic surveys and exploratory drilling would be limited to the winter season when most bird 
species would be absent from the project area, limiting direct impact and mortality from 
exploration activities. Eighteen of the 158 bird species known to occur on the Refuge are 
considered to be year-round residents of the Refuge and could be directly impacted by 
exploration activities occurring on the Refuge in winter. These include grouse, ptarmigan, owl, 
woodpecker, and passerine species (Appendix G). Except for owls, which begin breeding in 
February, it is unlikely that exploration activities would directly impact breeding birds, though 
winter seismic and exploration activities could indirectly impact migratory birds by destroying 
and altering breeding habitat.  

Seismic Surveys 

Seismic surveys would likely disturb and/or displace overwintering birds using the habitats found 
along both routes of the snow-packed trails used to access the survey area with equipment, 
vehicles, and crews, as well as birds using habitats around the survey camp and along survey 
lines. Both explosives and vibroseis create loud noises that could disturb birds. Birds might be 
disturbed, or displaced from preferred selected feeding and roosting habitats, by the noise and 
activity from seismic and support vehicle traffic. There is evidence from North Slope oil fields to 
suggest that pedestrian traffic could disturb birds more than vehicle traffic, but most studies have 
investigated these potential impacts during the summer nesting season and may not be as useful 
for assessing winter activity (Ritchie 1987; Johnson et al. 2003). Due to the localized and 
temporary nature of seismic acquisition, coupled with extensive areas of available habitat in 
surrounding areas, physical disturbance effects on birds would be minimal and short term, lasting 
for only 2 to 3 winters.  

Both seismic lines and access routes (snow-packed trails) would create compacted snow. 
Compacted snow is less suitable for use by over-wintering bird species such as grouse and 
ptarmigan because of its hardened consistency. Grouse and ptarmigan roost beneath the snow for 
insulation and protection from cold temperatures during winter. Localized adverse impacts to 
birds would be expected over as much as 400 to 600 acres due to snow compacted by use of the 
seismic survey trails and access trails, but this effect regionally would be negligible given the size 
of the unaffected area.  

Seismic lines and access routes have the potential to affect hydrology and adjacent wetland 
habitats. For example, clearing of vegetation can trigger permafrost degradation, which may in 
turn cause wetland draining. Snow and ice roads can cause damming, obstructing movement of 
water to and from wetland areas. Such impacts from seismic lines and access routes would have 
obvious impacts on the resident and migratory bird communities that depend on these wetland 
systems. Such negative responses of wetlands to disturbance likely have a time lag (potentially 
decades), and this should be considered in development planning (Findlay and Bourdages 2000). 

The clearing of seismic survey lines and survey camp sites would involve the cutting of trees and 
shrubs over about 170 to 340 acres on the core lands. Woody vegetation would be cleared over an 
additional 250 acres on Refuge and private lands to create the snow-packed trail for accessing the 
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core lands. This would represent the loss of habitat for some species and could potentially result 
in some habitat fragmentation effects. In some areas, habitat fragmentation has been shown to 
adversely affect bird populations by several means, including the introduction of predators 
resulting in increased nest predation, nest parasitism, restriction of movements, and alteration of 
the habitat and food sources resulting in changes in the avian community (Wilcove et al. 1986; 
Brittington and Temple 1993). However, these types of effects vary with the type and magnitude 
of the fragmentation, the geographic area or forest type, and the bird species. While some 
fragmentation effects have been reported for linear corridors as narrow as 25 feet, the level of 
effect is much lower than for wider corridors (Rich et al. 1994). There is little information about 
effects on birds in the boreal forest, but several studies have found little if any fragmentation 
effect in these forests. Bayne and Hobson (1997), Cotterill and Hannon (1999), and Song and 
Hannon (1999) conducted studies of bird nest predation along forest edges of various types in the 
mixed boreal forests in Alberta and found that distance from, and type of, forest edge were poor 
predictors of nest predation. Ibarzabal and Descrochers (2001) also found no association between 
nest predation and distance from the edge of forest clearcuts in boreal forests in eastern Canada. 
Some researchers (Schmiegelow et al. 1997; MacFarlane 2003) theorized that boreal forest birds 
may be more resistant to human-induced habitat disturbance than birds in more southern areas as 
boreal forests exhibit frequent natural disturbance from fire and other causes.  

Machtans (2006) studied the response of songbird populations to 20-foot-wide seismic survey 
lines in boreal forests in Alberta, Canada, and found that, with one exception (ovenbird), songbird 
populations did not decline as a result of the lines, that songbirds did not move away from the 
cleared survey lines, and that the birds consistently crossed them. The survey lines were 
commonly incorporated in the territories of most songbirds. Machtans (2006) did find that some 
ground- and shrub-nesting species that had territories spanning seismic lines increased the size of 
their territories. Although he found no evidence, Machtans (2006) also suggested that it is 
possible that seismic lines could increase the efficiency of predators such as the gray jay. Any 
habitat fragmentation and habitat alternation effects from seismic surveys are expected to be 
minor, although the duration of any effects could be long term based on the time required for 
forest regeneration. Studies in the boreal forests of northern Alberta indicate that regeneration of 
seismic lines in forested areas can take 50 to 100 years in white spruce forests and 70 to 230 years 
in black spruce forests.  

Because the surveys would be conducted in winter, there would be few effects on nesting birds. 
However, owls nest earlier than other species on the Refuge, and nests may be active in late 
February or early March. Clearing of trees to facilitate seismic activities could result in the loss of 
active owl nests or nesting habitat. Owl species in the Refuge are protected under the Migratory 
Bird Treaty Act, and destruction of active owl nests is a violation of this Act. Effects to owls 
could be reduced or avoided by using helicopter supported above ground seismic testing, 
conducting clearing earlier in the winter before owls begin nesting, and by surveying routes for 
owl nest cavities to ensure that most owl nests are avoided during surveying. 

Exploratory Drilling 

Exploratory drilling on core lands would disturb and/or displace some birds. Because the drilling 
would take place in the winter, few species would be directly affected, though activities could 
indirectly impact migratory birds by destroying and altering breeding habitat. Disturbance would 
be limited to the area near the 6-acre ice pads, along the snow-packed trails used to access the 
sites from the Alaska Highway system, and at landing sites used by fixed-wing or rotary aircraft. 
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Noise and activity associated with the drilling rigs, camp activities, aircraft, and vehicles would 
likely disturb overwintering birds. Studies during the summer breeding season on the North Slope 
(Johnson et al. 1993) and Canada’s Yukon Territory (Gollop et al. 1974) have documented the 
potential for helicopters to disturb birds; however, the results of these studies on nesting 
waterfowl may not be relevant for birds wintering on the Refuge. Noise would be produced by 
the power generator (85 decibels) and drill rig engines (110 decibels) during drilling. Direct 
disturbances to birds from exploratory drilling activities would be localized and temporary and 
would be unlikely to pose any serious risk to overwintering birds in the Refuge. 

Exploratory drilling has the potential to affect hydrology and wetland habitats. For example, 
clearing of vegetation can trigger permafrost degradation, which may in turn cause wetland 
drainage. Additionally, ice pads can cause damming, obstructing movement of water to and from 
wetland areas. Also, removing water from wetlands and streams to form ice pads would impact 
wetlands. Such impacts from exploratory drilling would have obvious impacts on the resident and 
migratory bird communities that depend on these wetland systems. Negative responses of 
wetlands to disturbance likely have a time lag (potentially decades), and this should be considered 
in development planning (Findlay and Boudages 2000). 

Construction of ice pads would require the clearing of woody vegetation from up to 72 acres for 
12 pads. Habitat would be disturbed by the clearing of trees and shrubs along snow-packed trails 
for site access, and habitat beneath snow packed trails would be less suitable for wintering bird 
species such as grouse and ptarmigan. These effects could last for decades due to the slow forest 
regeneration time. Even if habitat disturbance factors extended beyond the development footprint 
by several hundred feet or more, the amount of habitat disturbance from ice drill pads and 
supporting snow-packed trails would be minor when compared to the overall amount of available 
lowland and upland habitat on the Refuge. One exception to this generalization may be effects to 
the midland lake zone habitat, as 150,000 acres (most of the core lands) of the 2.1 million acres of 
this zone are found in lands that would be transferred to Doyon. These habitats are unique and are 
used by loons, scoters, several species of diving ducks, American robin, thrushes, and sparrows. 
Additionally, the midland lake zone wetlands may be reservoirs to lowland wetland habitats; 
therefore impacts to these wetlands may have cascading effects to lowland wetlands that typically 
have high densities of birds. 

Exploration activities could result in bird mortalities, including bird loss from collisions with 
exploration equipment, drill rigs, and communication towers, and predation from predators 
attracted to the area by anthropogenic food sources. Losses from collisions would be small in 
number. 

4.13.1.2 Phase II Effects 

The largest potential effect on bird populations from development in Phase II would be impacts to 
habitat. Development activities that impact water resources have the potential to cause impacts to 
bird habitat in the Refuge. These would include gravel pad and road development, gravel mining, 
pumping of water from rivers, streams and wetlands, and disturbance of habitats; all have the 
potential to have widespread impacts to lowland wetlands within the Yukon Flats. There is 
evidence that the amount of water in wetlands and other water bodies on the Refuge has been 
declining in recent years, and disturbances to the hydrologic landscape have the potential to 
exacerbate this trend. This is especially true for disturbances to the midland lake zone and Beaver 
Creek, which may act as reservoirs to lowland wetlands. This has the potential to impact wetland 
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birds for which the Refuge was established. It is important to note that acquiring wetland habitats 
for the benefit of bird populations is only beneficial to the Service if these wetlands remain intact. 

If oil is discovered and developed on the core lands, the Service may purchase up to 
120,000 acres of Doyon lands within the Refuge. These lands have been pre-selected by the 
Service based on their high quality as habitat for waterfowl and waterbirds. The purchase would 
add 120,000 acres of priority lowland habitats, including 2,290 lakes (totaling 42,600 acres) and 
232 river miles, to the Federal landholdings within the Refuge. Most of these purchases would 
occur in the lowlands, but approximately 10,000 acres would occur within the uplands and would 
therefore mitigate some (about 10%) of the loss of uplands in Phase I. The purchase of up to 
120,000 acres of lowland habitat by the Service would ensure the protection of lowland habitats 
used by nesting waterfowl and other waterbirds from future development. The waterfowl density 
index on these 120,000 acres ranges from 1.1 to 9.6 waterfowl per square mile (Figure 4-9). 

Additional land from Doyon would be acquired by the Service if a pipeline ROW was granted 
across Refuge land for accessing a large or small oil field development. Each mile of pipeline 
ROW on Refuge land would result in a 640-acre transfer from Doyon to the Refuge. All land 
acquisitions by the Refuge during Phase II of the Proposed Action would increase the amount of 
habitat under Federal ownership that would receive long-term protection and remain available to 
birds.  

Birds and their habitats would be directly and indirectly affected by oil development through 
harm or mortality, disturbance, and habitat alteration or destruction. As noted above, development 
would mostly occur on uplands, and midland lake zone habitats are most vulnerable. Clearing of 
forested habitats for seismic surveys and exploratory well sites; construction of gravel pads, 
roads, and airstrips; and gravel mining would alter or destroy bird habitat. Development activities 
would occur on up to about 1,850 acres under Phase II of the Proposed Action, or about 0.01% of 
land within the Refuge. However, effects to birds could extend beyond the footprint of the oil 
development. 

Large Oil Field Development 

The construction of a large oil field on the core lands would disturb and displace birds in and 
adjacent to areas where construction activities occur. Construction would take place over 
approximately 1,855 acres including 1,200 acres of gravel pads and roads, 240 acres of gravel 
mines, and 415 acres of cleared ROW. Since most birds that use the Refuge are migrants, 
construction activities occurring during spring through fall would disturb far more birds than 
activities during winter. Restricting the clearing of vegetation to winter months would avoid 
most, if not all, nest destruction. 

Gravel mining, which may take place over as much as 240 acres, would disturb birds. The 
magnitude of disturbance would be influenced by the location of the mine(s), quantity of gravel 
mined, access routes for equipment and personnel, duration of mining activities, and seasonal 
timing. Mining gravel near where it is needed for infield roads and the access ROW would 
minimize the extent of road development required to access prospective mine sites and minimize 
disturbance to birds from site access. Impacts to birds from mining activities would be greater 
during the summer breeding season, when large numbers of migrants use the Refuge, than during 
winter.  
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Doyon proposes to extract gravel from uplands rather than from streambeds. Bedrock exposures 
along the periphery of the Yukon Flats could be mined and processed into gravel. Bedrock as a 
gravel source is likely to require more effort, energy, and resources compared with extracting a 
substrate already existing as gravel. This extra effort is due to the additional heavy equipment and 
facilities required for processing bedrock. Therefore, bedrock mining would have the potential to 
cause a greater disturbance to birds than mining pre-existing gravel sources. Regardless of the 
method and location of gravel mining, disturbances to birds from these activities associated with 
a small mine scenario would be likely to occur on a localized scale and would not pose any 
significant threat to regional populations of birds. 

Wet, lowland habitats associated with riparian areas provide important nesting habitat for a 
variety of Refuge bird species. Lowland habitats are likely to contain higher densities of 
waterbirds than uplands (U.S. Fish and Wildlife Service 2005). All aspects of development 
planning, including the siting of production pads, roads, airstrips, and pipelines, should focus on 
minimizing the development footprint. 

Habitat Loss and Alteration  

Gravel mining for production pad and road construction would result in the direct loss of habitat 
in areas where gravel and/or bedrock was extracted. Gravel mines for a large field development 
would encompass about 105 acres, with another 135 acres required for access road construction. 
Habitat loss in biologically sensitive and productive areas, like riparian corridors along streams, 
would likely impact a greater number of birds than the same amount of habitat loss in a 
biologically less productive area such as bedrock outcroppings. About 1,200 acres of land that 
would be cleared and covered with gravel for the production pad, access road, and airstrip would 
also be lost as habitat until these sites were reclaimed, or at least for the 30 to 50 years that the 
field would be in operation.  

Construction of a large oil field would modify habitat adjacent to the production pad, road, 
airstrip, and pipelines. Habitat modification would result from dust fallout along gravel roads, 
altered snow accumulation and melt patterns adjacent to developments, and removal of woody 
vegetation adjacent to roadways. Dust fallout on habitat adjacent to gravel roads tends to 
accumulate on the downwind side of a gravel road. This can result in snowmelt up to 2 weeks 
earlier than in surrounding areas, cause an early green-up of plants, and create seasonal 
impoundments (Walker and Everett 1987). Roadside impoundments have been reported to attract 
waterfowl and shorebirds during spring and summer in the Lisburne Development area of the 
North Slope (Murphy and Anderson 1993; Troy 1994; Noel et al. 1996) and along the TAPS 
ROW; a similar scenario is possible along roads in the Yukon Flats Basin. This could be 
beneficial to birds, but it may also lead to greater exposure to disturbance from vehicle traffic and 
increase the risk of bird collisions with vehicles. Removing woody vegetation along roads would 
modify a small amount of habitat for bird species that prefer brushy areas while creating habitat 
for other bird species that prefer grasslands and other open habitats.  

Bird mortalities could result from collisions with vehicles and production facilities, predation 
from avian predators attracted to anthropogenic food sources, and the effects of oil spills. Birds, 
especially waterfowl, might be attracted to roadside areas during the spring if dust accumulation 
leads to early snowmelt and subsequent impoundment of meltwater adjacent to roads. The 
proximity of birds to roads could increase the risk of avian mortality from collisions with 
vehicles. However this risk could be minimized by imposing reduced speed limits on roads and 
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by making drivers aware of the potential to collide with birds. Bird collisions with production 
facilities, equipment, and pipelines would be difficult to prevent, but the frequency of this 
occurrence would likely be minimal given the small size of a development and the ability of birds 
to avoid collisions with buildings. Communications towers and power lines may present a greater 
potential for bird collisions, particularly during periods of poor visibility, such as foggy 
conditions, at nighttime, or from smoke from wildland fires.  

Predators could be attracted to anthropogenic food sources or nesting or denning habitat 
associated with man-made structures. Foxes, bears, numerous other mammals, gulls, common 
ravens, and raptors can be attracted to human developments by both food and facilities (e.g., fox 
use of pads, buildings, culverts, etc., for den sites; mammal use of roads and trails as travel 
routes; and raptors and ravens using structures for nest and perch sites). Increased predation on 
birds as a result of oil field development may not be preventable in all instances, such as with 
raptors using pipelines as potential hunting perches. However, predation on birds could be 
minimized by eliminating predator access to food wastes and modifying facilities to prevent avian 
predators from being able to nest and perch on them. These proactive approaches are being 
implemented across many of the North Slope oil fields.  

Routine operations of a large oil field on core land would be unlikely to result in a significant 
disturbance to birds. Potential sources of disturbance would include industrial noise; vehicular, 
aerial, and pedestrian traffic; maintenance work; and activities associated with an emergency or 
oil spill. Oil spills are discussed in greater detail below. Most disturbances would likely be 
associated with vehicular and pedestrian traffic on the production pad and roads. Murphy and 
Anderson (1993) reported that geese and swans associated with the Lisburne Development 
Project of Prudhoe Bay were most likely to be disturbed within 700 feet of a road; however, less 
than 1% of all vehicles produced a response from these birds. Furthermore, long-term studies on 
the North Slope oil fields have shown that molting and brood-rearing snow geese are generally 
not affected by roads (Johnson 1998). Ritchie (1991) reported that snow geese show an “initial 
hesitancy” before crossing under new pipelines, but Johnson (1998) reported that this initial effect 
faded over time as long-lived adults habituated to developments. This suggests that disturbances 
to waterfowl from vehicular traffic and pipelines on the core lands would be minimal following 
an acclimatization period.  

Some shorebird species may be affected by road dust and disturbance near roads. Troy (1988) 
reported that some shorebird species were recorded in lower densities near roads on the North 
Slope than at locations away from roads. A few shorebird species were also recorded nesting in 
lower densities near roads than further away from roads. The pattern of shorebird use of habitats 
along gravel roads on the North Slope appears to be one of avoidance during spring nesting 
followed by diminished avoidance through the summer, until by late summer birds may be 
attracted to these habitats (Troy 2000).  Avoidance during nesting is greater along roads with 
heavier traffic, but use of these areas increases during the summer as well. Although roadside 
dust could be a factor in the avoidance, Troy (2000) reported no difference between lightly and 
heavily dusted portions of the Spine Road, and found greater use of habitats along access roads 
under conditions of greater dusting. 

Additional habitat loss would be unlikely during the operations phase of a large oil field 
development, and alteration to existing habitat would likely be minimal. Changes in habitat 
attributes during operations could occur along roadsides from dust accumulation, removal of 
woody vegetation, and flooding or other hydrological changes due to thermokarst or 
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impoundment. Pipelines and associated ROW corridors would likely alter habitat attributes and 
could alter the movement of birds. However, elevated pipelines adjacent to roads have been 
reported to have little effect on movement patterns of brood-rearing waterfowl in arctic Alaskan 
oil fields (Murphy and Anderson 1993). 

Small Oil Field Development  

Development of a small oil field would have the same types of effects as described above for a 
large field, but the effects would be limited to a smaller area. About 60 acres would be cleared 
and graveled for the field and another 675 acres for the access road. Gravel mining would alter 
about 147 acres of bird habitat and another 415 acres would be cleared for the sales pipeline 
ROW. 

Oil Spills 

Oil spills would pose a risk to birds. Birds depend on their feathers for insulation and flight. 
Exposure of feathers to oil would reduce their insulating properties and make it more difficult for 
a bird to fly. If birds ingest oil while preening, feeding, or drinking, oil can lead to impaired liver 
and kidney function, reduced breeding success, and bird mortality (Holmes and Cavenaugh 1990, 
Exxon Valdez Oil Spill Trustee Council 1994).  

The chance of a major oil spill occurring is very low, but the impacts of a large spill on birds 
could be substantial. The two most likely scenarios leading to a major oil spill are a production 
well blowout and a pipeline rupture/burst. Large oil spills have the potential to impact expansive 
areas of habitat and can affect birds far from the source (Exxon Valdez Oil Spill Trustee Council 
2000). Potential impacts to birds from spilled oil would likely be more severe if oil entered a 
waterway and spread. The potential for spreading may be greatest during periods of flooding 
during spring breakup or during heavy midsummer rains. An oil spill in the Refuge could impact 
bird populations if habitat became oiled, resulting in widespread bird sickness or mortality or 
reduced breeding success.  

The impact of an oil spill on individual birds and local/regional bird populations would largely 
depend on the location of the spill, behavior of oil following the spill, amount of oil spilled, and 
seasonal timing of the spill. An oil spill in dry, upland habitat would likely be easier to contain 
and clean up than a spill in wet, lowland habitat. Oil that spilled and became naturally trapped or 
isolated by surface features would result in a smaller impact to birds than a similar quantity of 
spilled oil that subsequently spread across a larger surface area. Effects on birds would likely be 
less severe if a spill was to occur during the winter months when most birds are absent from the 
project area, and cleanup of oil on frozen ground and ice might be easier than during other times 
of the year. 

4.13.2 Effects of the Land Exchange with Non-Development Easements Alternative on 
Birds 

4.13.2.1 Phase I Effects 

The effects on birds from the initial Phase I land exchange under the Land Exchange with Non-
Development Easements Alternative would be the same as those described for the Proposed 
Action in Section 4.13.1.1, except that Doyon also would donate non-development easements on 
120,000 acres of their land. These easements could represent a positive effect on birds by 
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protecting high quality lowland habitats from development. Two of the townships included in 
these 120,000 acres are located within areas identified as having potential for oil and gas, and 
would otherwise be available for exploration and development by Doyon. Under Phase I, the 
Service would experience a net gain of 1,430 lakes (totaling 24,100 acres) and 118 river miles 
(Table 4-22). The potential for the Service to gain priority waterfowl and waterbird habitat under 
Phase I of the Land Exchange with Non-Development Easements Alternative is evidenced by the 
results of surveys that show greater numbers of swans on lands that would be acquired by the 
Service than lands acquired by Doyon (Table 4-25; Figures 4-10 and 4-11). 

Table 4-25 Swans observed in 2005 on lands that would be exchanged under the Land 
Exchange with Non-Development Easements Alternative1 

Exchange 
Number of Swans Observed 

Core Lands ANCSA 12(b) 
Lands Consolidation Total Phase I2 Phase II All Phases 

To Service 33 15 0 48 -- 48 
To Doyon 4 -- 5 9 -- 9 
Net Gain to 
Service 29 15 -5 39 -- 39 

Notes: 
1 Numbers of observed swans are derived from Geographic Information System analysis of data from Conant and Groves (2006). 
2 Doyon would donate 120,000 acres of non-development easements in Phase I. An estimated 17 swans were observed on lands 

Doyon would donate, increasing to 65 the overall number of swans observed on lands that would be given some level of 
protection after Phase I with a net gain of 56 swans to the Service. 

Exploration 

The effects of seismic surveys and exploratory drilling on birds under the Land Exchange with 
Non-Development Easements Alternative would be as the same as those described above in 
Section 4.13.1.1 for exploration under the Proposed Action. 

4.13.2.2 Phase II Effects 

Under the Land Exchange with Non-Development Easements Alternative, the Service would not 
have the option to purchase up to 120,000 acres of additional lands from Doyon lands if oil were 
produced on core lands. This could be viewed as a lost opportunity to bring these high quality 
waterfowl/waterbird habitats under Federal ownership. These lands would, however, remain 
undeveloped due to the non-development easements applied under Phase I. 

Large Oil Field Development 

The effects of a large oil field development on birds under the Land Exchange with 
Non-Development Easements Alternative would be the same as those described above in 
Section 4.13.1.2 for a large oil field development under the Proposed Action. 

Small Oil Field Development 

The effects of a small oil field development on birds under the Land Exchange with 
Non-Development Easements Alternative would be the same as those described above in 
Section 4.13.1.2 for a small oil field development under the Proposed Action. 
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Oil Spills 

The effects of oil spills on birds under the Land Exchange with Non-Development Easements 
Alternative would be similar to those described above in Section 4.13.1.2 for oil spills under the 
Proposed Action. 

4.13.3 Effects of the Land Exchange Excluding the White-Crazy Mountains Alternative on 
Birds 

4.13.3.1 Phase I Effects 

The potential effects on birds from Phase I of the Land Exchange Excluding the White-Crazy 
Mountains Alternative would be very similar to those described in Section 4.13.1 for Phase I of 
the Proposed Action. However Doyon would receive only 83,500 acres of upland bird habitats 
under this alternative because the recommended-Wilderness area in the White and Crazy 
mountains would be excluded from the exchange. The Service would receive up to 115,000 acres 
of exchange lands. As a result, the Service would gain fewer lakes (1,250 lakes/22,000 acres), 
river miles (116), and acres of quality lowland habitats for waterfowl and waterbirds than under 
the Proposed Action. Net gains in habitats used by swans and other waterfowl and waterbirds on 
the Refuge would also be less under this alternative than the other action alternatives 
(Tables 4-23 and 4-26; Figures 4-12 and 4-13). 

The Land Exchange Excluding the White-Crazy Mountains Alternative would also likely result in 
a smaller decrease in use of Refuge lands by birds associated with upland habitats when 
compared with the Proposed Action because fewer acres of Refuge upland habitat would be 
transferred to Doyon. The few bird surveys conducted within the portion of the recommended-
Wilderness area that would be excluded from the exchange suggest that waterfowl densities in the 
area are relatively low compared with the interior of the Refuge. The most common waterfowl 
species identified during aerial waterfowl surveys near the northern boundary of the excluded 
recommended-Wilderness area in 2000 were white-winged scoter and lesser scaup (Bertram and 
Vivion 2000). Bertram and Person (2005) conducted point counts at a single upland lake site 
within the White-Crazy Mountains parcel; the most commonly reported bird species were 
American robin, lesser yellowlegs, northern waterthrush, Swainson’s thrush, and white-crowned 
sparrow. It is likely that these species were more representative of the localized lake habitat site 
being surveyed than the upland habitats that are more characteristic of the parcel. All upland bird 
species within the excluded recommended-Wilderness area parcel would remain on Refuge lands 
under the Land Exchange Excluding the White-Crazy Mountains Alternative. 

Exploration  

The effects of seismic surveys and exploratory drilling on birds under the Land Exchange 
Excluding the White-Crazy Mountains Alternative would be the same as those described above in 
Section 4.13.1.1 for exploration under the Proposed Action. 

4.13.3.2 Phase II Effects 

Phase II of Land Exchange Excluding the White-Crazy Mountains Alternative differs from the 
Proposed Action in that fewer acres (up to 81,000 acres) would be available for purchase by the 
Service if oil resources were discovered and developed than under the Proposed Action (up to 
120,000 acres).  
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These 81,000 acres have been pre-selected by the Service as priority habitat for waterfowl and 
waterbirds. The purchase would add 81,000 acres of priority lowland habitats, including 2,770 
lakes (totaling 36,300 acres) and 165 river miles, to Federal landholdings within the Refuge. 
Under Phase II of the Land Exchange Excluding the White-Crazy Mountains Alternative, the 
Service would acquire lands with priority waterfowl and water bird habitat, although not to the 
same extent as with the other action alternatives (Table 4-26). 

With the exception of a sales pipeline and access road ROW, no oil development would be 
permitted in the recommended-Wilderness area. Development of an oil field would be restricted 
to the remaining portion of the core lands.  

Large Oil Field Development 

The effects of a large oil field development on birds under the Land Exchange Excluding the 
White-Crazy Mountains Alternative would be the same as those described above in 
Section 4.13.1.2 for a large oil field under the Proposed Action. 

Small Oil Field Development 

The effects of a small oil field development on birds under the Land Exchange Excluding the 
White-Crazy Mountains Alternative would be the same as those described above in 
Section 4.13.1.1 for a small oil field development under the Proposed Action. 

Oil Spills 

The effects of oil spills on birds under the Land Exchange Excluding the White-Crazy Mountains 
Alternative would be the same as those described above in Section 4.13.1.2 for oil spills under the 
Proposed Action. 

 

Table 4-26 Swans observed in 2005 on lands that would be exchanged under the Land 
Exchange Excluding the White-Crazy Mountains Alternative 

Exchange 
Number of Swans Observed 

Core lands ANCSA 12(b) 
Lands Consolidation Total Phase I Phase II All 

Phases 
To Service 25 15 0 40 2 42 
To Doyon 4 0 5 9 0 9 
Net gain to 
Service 21 15 -5 31 2 33 

Note: 
1 Numbers of observed swans are derived from Geographic Information System analysis of data from Conant and Groves (2006). 
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4.13.4 Effects of the No Land Exchange Alternative on Birds 
Under the No Land Exchange Alternative, no land would be transferred between Doyon and the 
Service. There would be no net gain in acres of Refuge lands and no consolidation of existing 
Refuge lands. Lands administered by the Refuge would continue to remain in relatively pristine 
condition and serve to meet the Refuge purposes. Most Doyon land would likely continue to 
remain in pristine condition, which would benefit Refuge resources and support the Refuge 
purposes at a regional scale. There would be no effects on birds or bird habitat within the Refuge 
as a result of changes in land ownership. No oil exploration or development would occur on the 
core lands or other Refuge lands. Exploration and development could occur on other Native-
owned lands within the Refuge. The effects of exploration and development on these non-
exchange lands are addressed in the cumulative effects analysis (Section 4.24).  

4.14 Effects on Mammals 

The Proposed Action, the Land Exchange with Non-Development Easements Alternative, and the 
Land Exchange Excluding the White-Crazy Mountains Alternative would likely benefit mammals 
through: (1) a net increase in Service-administered lands within the Refuge, (2) an increase in the 
relative amount of lowland habitat managed by the Service on the Refuge, (3) consolidation of 
land ownership that should simplify wildlife management, and (4) the potential for the Service to 
acquire additional lands. Adverse effects to mammals resulting from the action alternatives may 
include habitat loss, displacement, direct mortality (including vehicular deaths), and obstructions 
to movements/migrations. 

4.14.1 Effects of Proposed Action on Mammals 
4.14.1.1 Phase I Effects 

The Service would gain 96,500 acres of Refuge lands in Phase I. Uplands under Federal 
ownership would decrease by about 99,500 acres and lowlands under Federal ownership would 
increase by the same amount. The Service would experience a net gain on Federal lands that 
would also include 1,430 lakes (total area 24,100 acres) and 118 miles of rivers (Table 4-14). The 
exchange of these lands and habitats would have no direct effect on mammals; however, it would 
increase the amount of habitat for mammals that is administered by the Service and would not be 
subject to development.  

The gain in lowland habitat would have a beneficial effect on the conservation of mammal 
species such as moose, red fox, beaver, muskrat, river otter, black bear, and mink that favor 
lowland habitat. Lands that the Service would obtain north of Chalkyitsik support healthy lynx 
populations (U.S. Fish and Wildlife Service 1987).  

Though mammal population numbers would not change, the transfer of upland habitats on the 
Refuge to Doyon could result in a smaller proportion of mammals associated with upland habitats 
being found on Refuge lands. Affected species include wolf, Dall sheep, grizzly bear, marten, and 
least weasel. Wolves and Dall sheep have been observed using upland habitats in the vicinity of 
lands that would be transferred to Doyon, although densities of these species in the area are low 
(U.S. Fish and Wildlife Service 2005). Wolves and bears also use Beaver Creek, which bisects 
the upland habitat, as a movement corridor (U.S. Fish and Wildlife Service 2005). This area 
provides potential bear denning habitat (i.e., well-drained soils near wetlands); five bear dens 
were documented in the area in the late 1990s (Bertram and Vivion 2002). Moose have been 
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observed in the Beaver Creek area, and radiotelemetry data suggest moose use Beaver Creek as a 
movement corridor. Moose numbers are moderate in the core and halo lands (Figure 3-15). The 
effects on moose resulting from the transfer of upland habitat to Doyon from the Service could be 
offset by the addition of lowland habitat to the Refuge where moose densities are higher 
(Figure 4-14; Bertram 2007). Caribou are not found in core and halo lands. However, while the 
Service would receive more lowland than upland habitat as a result of the action alternatives, no 
land cover type (as mapped by the U.S. Geological Survey 2007) under Service management 
would change by more than 1% (Table 4-16), so there should be minimal effect on biodiversity, 
both on Refuge and private lands, as a result of the land exchange. 

Reallocation of Doyon’s ANCSA 12(b) land selections to locations outside the Refuge would 
increase the area on the Refuge in which these mammals occur. Most of Doyon’s ANCSA 12(b) 
lands are near villages in the Refuge; these lands are predominately lowlands with riverine and 
wetland habitats. Mammals such as moose, red fox, beaver, muskrat, river otter, black bear, and 
mink should benefit from the long-term protection afforded by the Service on these lands.  

Consolidating land ownership would result in more contiguous blocks of habitat under Service 
management near the existing villages (areas of higher use). 

Exploration 

Seismic Surveys 

Noise from seismic operations could potentially displace black and grizzly bears from dens, 
resulting in decreased survival of young. Most black bear dens (five total) observed on the Refuge 
were excavated earthen dens (Bertram and Vivion 2002), although black bears are also known to 
den in shallow exposed depressions on the ground surface in interior Alaska (Hechtel 1991). 
Black bear dens have been found on lands that would be transferred to Doyon (Bertram and 
Vivion 2002). Hanberg and Bartlett (2002) monitored a denned, radio-collared black bear during 
a shot-hole method seismic survey. Eight charges were detonated at distances between 320 and 
1,310 feet from the den. The bear exhibited no response except during the two closest detonations  
of 350 and 320 feet, when the bear moved enough to activate the transmitter for approximately 
15 seconds, but it did not leave the den. Reynolds et al. (1986) studied the responses of four 
radio-collared grizzly bears denning near winter seismic surveys on the North Slope of Alaska. 
None of the bears left their dens as a result of seismic survey activities, although one bear 
exhibited signs of movement within its den. While disturbance of denning bears, especially sows 
with cubs, could potentially have significant energetic costs and lead to cub mortality, survey 
activity must be very close to a den to evoke a response such as temporary den abandonment 
(Goodrich and Berger 1994; Linnell et al. 2000). 

Given the probable density of observed black and grizzly bear dens in the core lands and the size 
(110,000 acres) of the core lands in which the expected 100 to 200 miles of survey lines would be 
conducted (Section 4.4.2.1), the potential for effects on bears does exist, but would be low. 
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 Seismic energy could potentially injure or displace burrowing mammals, although some studies 
suggest burrowing mammals may benefit from seismic activities. Menkens and Anderson (1985) 
evaluated soil compaction, vegetation damage, burrow collapse, and animal populations before 
and after a vibroseis seismic survey in a white-tailed prairie dog town in Wyoming during the 
summer. Some soil compaction was evident and found to vary with soil moisture. No evidence of 
burrow collapse was observed, and they concluded that there was no effect on prairie dog 
populations. Tabor and Thomas (1995) studied the effects of a vibroseis survey (mounted on 
wheeled trucks) on small mammals in California. Six months after the survey was complete, they 
found as many or more small mammal burrows along the survey lines and in the vibroseis pad 
areas than in control areas. The investigators concluded that the survey operation may have had a 
positive effect on small mammals, as evidenced by the number of burrows. Vegetation and debris 
removal prior to surveys may disturb the upper layer of the substrate causing a greater 
disturbance to small mammals tunneling through this layer rather than burrowing further into the 
soil. Given that the soils would be frozen when seismic surveys are conducted on the exchange 
properties, little or no effect would be expected on small mammals from seismic activity itself. 

Fox dens could be damaged by seismic surveys, foxes could be displaced, and survival of young 
could decrease. Marten, which climb in trees, could be susceptible to seismic operations that 
require tree removal, as marten are known to be adversely affected by forest loss (Soutiere 1979, 
Gibilisco 1994). However, most of the information on the effects of forest fragmentation on 
marten pertains to commercial timber operations. Marklevitz (2003) studied the effects of wide 
(230 to 300 feet wide), medium (100 to 135 feet), and narrow (50 to 88 feet) pipeline ROWs on 
marten density and habitat use. He reported no adverse effects of the ROWs on the density of 
marten populations and found an increase in marten use of forest habitats along the edges of the 
larger ROWs. It was unclear whether the ROWs acted as a barrier to marten movement; crossings 
of the narrow and medium ROWs by marten were documented, but no crossings of the widest 
ROWs were observed. Marten generally avoid areas devoid of overhead canopy vegetation as a 
response to predation threats (Hawley and Newby 1957; Specer et al. 1983; Buskirk and Powell 
1994). Their activity in response to these open ROW areas may also be a direct result of their 
prey species attitude towards the open corridors. Robinson (1953) observed that marten in 
Colorado avoided areas more than 75 feet from the forest edge. Given that future seismic survey 
lines on the exchange lands would be less than 14 feet wide, little if any effect on marten would 
be expected. 

Caribou occasionally use the southern part of the Refuge and could potentially be affected by 
seismic surveys. We found no studies on the response of caribou to on-going seismic surveys, but 
avoidance due to human activity such as traffic and construction has been suggested by some 
researchers (Northcott 1985). Dyer (1999) investigated the potential effects of existing seismic 
survey lines on woodland caribou. These seismic lines were older conventional lines that were 
much wider (49 feet) than the lines that would be cleared on the core lands (14 feet wide). The 
seismic lines did not appear to restrict caribou movement, but caribou habitat use within 325 feet 
of the seismic lines was lower than elsewhere. In contrast, Oberg (2001) found no avoidance of 
16- to 80-foot-wide seismic survey lines by mountain caribou in Alberta. Caribou could be 
disturbed or displaced for short distances during seismic surveys, but the survey lines would have 
little long-term impact on caribou. Current caribou range maps show little use of the core lands. 

Moose are more common on the core lands than caribou. We found no information on the 
response of moose to seismic surveys or use of existing survey lines. As with caribou, they may 
be disturbed or displaced short distances during surveys, but the seismic lines would not be 



Chapter 4: Environmental Consequences 

Yukon Flats Land Exchange Final EIS February 2010 4-121 

expected to have a significant effect on moose movements or habitat use. Mulched survey lines 
would represent a temporary loss in foraging habitat; but with the regrowth of vegetation, the 
forage value on survey lines may exceed that of the original forest as the forest vegetation 
recovers.  

A cleared equipment transport trail from Circle could attract recreational snowmachine riders 
from urban areas, particularly in spring as trail conditions deteriorate further south along the road 
system. Motorized vehicle disturbance (such as snowmachines) can cause critical energy loss 
during winter in ungulates such as moose as a result of direct flight from disturbance. It can also 
cause displacement from preferred habitat, or indirect physiological stress (reviewed in Canfield 
et al. 1999).  

Cleared survey lines would represent linear corridors that could be used by wolves in the area. In 
northeastern Alberta, James and Stuart-Smith (2000) found that locations of wolf-killed caribou 
were closer to linear corridors (old seismic lines, pipeline ROWs, trails, and roads) than locations 
of live radio-collared caribou, and concluded that caribou closer to the linear corridor were at a 
greater risk of predation. However, they did not find an overall increase in caribou predation 
rates. James and Stuart-Smith (2000) speculated that linear corridors might allow increased 
predation by wolves, as wolves have been found to travel 2.8 times faster along the corridors than 
in other areas (Dyer 1999). However, other researchers (Whittington et al. 2004) have found that 
wolves prefer to travel along these corridors only for short distances and that the “tortuosity” of 
their paths did not decrease from what was observed in forested areas. While not yet shown to 
increase overall mortality of prey species, this phenomenon may affect wolf predation on moose 
or other mammals within the Refuge.  

Dall sheep are found along the southern edge of the Refuge (Figure 4-15) and may occasionally 
use the core lands. There have been few studies on the effects of seismic surveys on mountain 
sheep. Andryk (1983) looked at the effects of seismic surveys on bighorn sheep in Montana and 
found evidence of sheep displacement from one of two lambing areas studied, although the study 
was unable to assess the impact of seismic survey activities on reproduction. Hook (1986) 
monitored radio-collared bighorn sheep before, during, and after a helicopter-supported shot point 
seismic survey and reported apparent displacement of sheep from part of their fall range; 
however, sheep use of the area was apparently normal the following year. A reduction in home 
range was also noted during the surveys. There could be some disturbance of individual sheep 
using the area or during transport of seismic equipment into the area, but the effect would be 
minor and last only as long as the surveys are ongoing. Most of the core lands receives little if 
any use by Dall sheep. 

The number of bears, foxes, martens, and small mammals directly affected by seismic operations 
would depend on the extent, duration, and frequency of seismic data collection activities. Other 
mammals, such as moose, wolves, and Dall sheep, may be present during the winter in areas 
where seismic activities may occur; however, these species are capable of avoiding seismic 
operations. Although temporary displacement may occur, the effects to these mammals from 
seismic operations would be expected to be minimal. 
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Exploratory Drilling 

Exploratory drilling would occur during the winter months. The drilling operation and transport 
of equipment, supplies, and crews to the survey area could potentially affect mammals that use 
the exchange lands in the winter. Because equipment transportation and exploratory drilling are 
temporary operations (about 4 months in duration), the effects on mammals would also be 
temporary. However an exploratory drilling program would be expected to continue for two to 
three consecutive drilling seasons, so the temporary effects would recur in successive winters.  

Similar to seismic surveys, denning bears and foxes and small burrowing mammals could be 
affected by exploratory drilling because of burial or soil compaction of dens or burrows, as well 
as noise disturbance within dens/burrows. Other mammals would likely only experience 
temporary displacement from drilling sites. Clearing of trees and shrubs could occur on up to 
72 acres for construction of ice pads. Additional clearing could be conducted along up to 70 miles 
(covering 250 acres) of snow-packed trails used to transport equipment and supplies. This 
represents a loss of habitat for species requiring trees and shrubs until the vegetation in these 
areas regrows. Habitat may improve for some species with regrowth of the vegetation, but the 
corridor may serve as an open access corridor until regrowth occurs. 

4.14.1.2 Phase II Effects 

If Doyon were to produce oil from any lands received from the Service, the Service would 
receive a perpetual production payment. These funds could be used to purchase up to 120,000 
acres of Doyon land holdings within the Refuge. These lands would be in lowland areas of the 
Refuge and contain considerable riverine and wetland habitat. Also, some of these lands are 
adjacent to ANCSA 12(b) lands or consolidated lands that would be owned by the Service after 
Phase I. The effect of these land purchases would be similar to the increase of lowland habitats 
the Refuge would obtain in the Phase I exchange and consolidation. Thus, Refuge lands would 
include a higher proportion of available habitat for mammals using lowland habitats, such as 
moose, red fox, beaver, muskrat, river otter, black bear, and mink. If the Service purchased land 
north of Chalkyitsik, a higher proportion of lynx habitat on the Refuge would be managed by the 
Service than presently occurs. Federal purchases of lands near the Phase I acquired lands also 
would result in more contiguous lands under Service management. Ultimately, the location of the 
oil field developments and ancillary features in relation to wildlife habitat types within the Yukon 
Flats region would determine the overall impact on habitat and species distribution within the 
region.  

If a road/pipeline ROW was granted across Refuge lands, the Refuge would receive an additional 
640 acres of land for every linear mile of ROW on the Refuge. If the southern pipeline route was 
chosen, no additional lands would be available to the Service because this route would not cross 
Refuge lands. If the northern route was chosen, about 37 miles would cross Refuge lands, 
resulting in 24,000 additional acres to be transferred to the Service. Lands purchased by the 
Service would be obtained in order of the priorities established by the Service and Doyon 
(Figure 1-2). These lands would provide additional lowland habitats under Service jurisdiction 
and would benefit mammal species that use these habitats. However, if the northern route is 
selected, additional Service lands would also be affected by infrastructure associated with oil 
development activities. 

The effects on mammals from oil field development are often more extensive during the 
construction phase of development than the production phase because of the heightened level of 



Chapter 4: Environmental Consequences 

4-124 February 2010 Yukon Flats Land Exchange Final EIS  

activity during the construction phase. However because of the uncertainty in the development 
scenarios, the specific effects of these phases on mammals are addressed together. 

Large Oil Field Development 

The core lands that would be transferred to Doyon under the Proposed Action are generally 
characterized as upland habitat. The mammals most likely to be affected by oil field development 
include wolves, bears, marten, and the least weasel. Because this habitat represents only a small 
portion of the region’s available upland habitat, the effects of habitat loss would likely be 
negligible, but could result in permanent displacement of some mammals in the area.  

Construction of a 90-mile access road and pipeline would result in the clearing of a permanent 
ROW encompassing about 1,090 acres, approximately 675 acres of which would be covered by 
gravel. In addition, about 135 acres would be disturbed for gravel mines. Most of the ROW and 
gravel mines would be located outside of the core lands. Proposed routes for the access road/sales 
pipeline ROW pass through upland habitats known to be used by Dall sheep and wolves. The 
southern route follows the Victoria Creek drainage and is expected to cross the creek twice, and 
would likely impact the riparian zone (Figure 4-15).  

An access road and pipeline could obstruct or modify mammal movements in the region, though 
it would not completely hinder wildlife movement across the new corridor. Mammals most likely 
to be affected can be characterized as highly mobile species with sizable home ranges, such as 
wolves, bears, and moose. However, the effects on mammal movement can be mitigated and 
minimized with appropriate pipeline design criteria, such as minimum height requirements to 
allow animal movement under the pipeline. The actual oil field footprint should not cause 
appreciable obstructions to movement if the gravel pad and airstrip are constructed in upland 
habitat; mammals would be able to circumvent the pad development.  

McLellan and Shackleton (1988) investigated the behavior of grizzly bears near roads associated 
with oil and gas extraction in the Rocky Mountains and found that most of the bears exhibited 
some aversion to roads. Habitats within 325 feet of roads were used less than those further away 
from roads, and this aversion was independent of traffic volume. Roads were used by the bears at 
night but avoided during the day. Shideler and Hechtel (2000) reported that grizzly bear 
distribution on the North Slope has not changed with oil development. Tietje and Ruff (1983) 
reported only minimal negative impacts to black bears following oil and gas development in 
Alberta. Black bears have been reported to den within 650 feet of oil well activity. Dyer et al. 
(2001) found that the area within 3,250 feet of oil wells was used about half as much as habitat 
further away.  

Activities at a large oil field development could harm or kill mammals or result in human-animal 
conflicts. Mammals could be hit by worker vehicles, but vehicle-animal collisions would be 
minimized by establishing and enforcing appropriate speed limits on the access road to minimize 
collisions with animals. Inappropriate handling of food waste at the oil field facility could result 
in increased conflicts with bears, fox, or wolves that have or would become habituated to 
anthropogenic food sources. Both black and brown bears are attracted to food and garbage 
associated with human activity and could become conditioned to unnatural food sources. If this 
occurs, it could pose a safety threat and potentially necessitate destroying problem animals. 
Additionally, encroachment into bear habitat may increase the potential for bear-human 
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interactions, which may lead to an increase in animal mortality due to defense of life and 
property. 

We assume that the proposed permanent oil field road would be closed to public access on Doyon 
lands. It is uncertain whether such a road would be open to the public where it is on Federal 
lands. Even if public access was limited in these areas, there could be an increase in hunting and 
trapping pressure on mammals along the road/pipeline route due to illegal entry or possible 
poaching, particularly affecting moose, Dall sheep, bears, wolves, and furbearers. Hunting and 
trapping opportunities would be limited by public access restrictions on Doyon land. Similar 
access restrictions on Refuge and BLM lands, as well as current and future harvest regulations, 
could mitigate any increased hunting and trapping pressure on mammals in the region. Off-
highway vehicles would be able to access previously pristine areas along the new access road, 
potentially creating additional noise and collision impacts to wildlife in the area. If the southern 
route for access would be chosen, potential access to large areas of habitats along Victoria Creek 
could potentially impact the White Mountains caribou herd. Road density, rather than affected 
acreage, in the development area could be the controlling influence on wildlife in the area. 

The linear access corridor may alter the relationship between wolves and other mammals in the 
area. For example, Thurber et al. (1994) observed wolf avoidance of regularly used oil field 
access roads, while wolves were attracted to gated and secondary access roads. James and Stuart-
Smith (2000) observed higher wolf predation on caribou near linear corridors, including roads 
and pipeline corridors. Thus, depending on the amount of access road usage, wolf predation on 
moose or other mammals on the Refuge may be altered.  

Small Oil Field Development 

The effects of a small oil field development on mammals would be similar to those discussed for 
the large oil field, but the small oil field footprint for the production facility would be much 
smaller than the footprint for a large oil field. Potential impacts from the proposed sales 
pipeline/access ROW corridor would be the same for either a small or a large oil field 
development. Thus, there should be less impact to mammals from a small field than large field 
development.  

Oil Spills 

A large spill (5,800 bbls) from a pipeline rupture would directly affect an estimated 14 to 40 
acres, depending on the oil spill thickness, terrain, vegetation, and timing of the spill. Small 
mammals, particularly burrowing animals, would likely be killed or displaced by the initial spill 
and subsequent cleanup efforts. Large mammals would be less likely to be affected by an oil spill, 
unless they were in the affected environment at the time of the spill. Denning bears or fox could 
be harmed or displaced if the spill occurred at a den location. Other large mammals are relatively 
mobile and would not likely be affected by an oil spill. For most spill scenarios, the size of the 
affected environment would be relatively small, so the population effects to mammals are 
expected to be minimal.  

A very large spill (123,750 bbls) from a well blowout could directly affect an estimated 37 to 
800 acres, depending on the oil spill characteristics. The spill volume and acreage affected in this 
scenario would be sizable. However, well blowouts of this magnitude are rare, and a well blowout 
would occur in a location that has already been developed and likely does not provide quality 
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mammal habitat. Depending on the location of a well blowout, the affected environment could 
consist of developed land, adjacent natural habitats, or both. If the affected environment consisted 
primarily of developed lands, it is possible that the effects on mammals could be less than the 
other oil spill scenarios because few mammals would be present. However, in general, we would 
expect the effects on mammals to be similar to those discussed for the above spill scenarios, 
except that the likelihood and intensity of effects could be higher because of the larger spill 
volume and affected environment. 

4.14.2 Effects of the Land Exchange with Non-Development Easements Alternative on 
Mammals 

4.14.2.1 Phase I Effects 

Effects on mammals from the land exchange under Phase I of the Land Exchange with Non-
Development Easements Alternative would be similar to those described above for the Proposed 
Action, with the exception that Doyon would also donate non-development easements on 
120,000 acres in Phase I of this alternative.  

The effects of the 120,000 acres of non-development easements would be similar to those 
discussed for the potential purchase of these same lands during Phase II of the Proposed Action. 
The non-development easements prohibit oil and gas development on these lands and thus 
provide some protection to mammals using these lowland habitats. Although the non-
development easements would not provide benefits to mammals that would be achieved under 
Service ownership and management, the differences in management of non-development 
easements compared to Service lands would be minimal. Given that the non-development 
easements would apply to lands available for purchase under Phase II of the Proposed Action, the 
effects of land exchange under Phase I and Phase II of the Proposed Action would be similar to 
those under Phase I of the Land Exchange with Non-Development Easements Alternative. 
However, in Phase II of the Proposed Action, the net increase in mammal habitats to the Service 
would depend on whether oil resources were discovered and developed. Under this alternative, 
the protections are provided to the 120,000 acres in Phase I and are not dependent on oil 
development. 

One notable difference in management relates to hunting access: the general public may hunt on 
Service lands, subject to a subsistence hunting preference, but Doyon controls access to Doyon 
lands, which are currently available only to Doyon shareholders. Moose distribution in relation to 
the land exchange under this alternative is indicated in Figure 4-16. 

Exploration 

Seismic Surveys 

The effects of seismic surveys on mammals under the Land Exchange with Non-Development 
Easements Alternative would be the same as those described above for the Proposed Action. 
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Exploratory Drilling 

The effects on mammals from exploratory drilling under the Land Exchange with Non-
Development Easements Alternative would be the same as those described above for the 
Proposed Action. 

4.14.2.2 Phase II Effects 

The potential benefits of the Service purchasing 120,000 acres of Doyon lands (part of Phase II of 
the Proposed Action) would be lost under the Land Exchange with Non-Development Easements 
Alternative. These lands would instead be offered as non-development easements in Phase I as 
discussed above. 

Large Oil Field Development 

The effects on mammals from development of a large field under the Land Exchange with Non-
Development Easements Alternative would be the same as those described above for the 
Proposed Action. 

Small Oil Field Development 

The effects on mammals from development of a small oil field under the Land Exchange with 
Non-Development Easements Alternative would be the same as those described above for 
development of a small field under the Proposed Action. 

Oil Spills 

The effects of oil spills on mammals under the Land Exchange with Non-Development 
Easements Alternative would be the same as those described above for oil spills under the 
Proposed Action. 

4.14.3 Effects of the Land Exchange Excluding the White-Crazy Mountains Alternative on 
Mammals 

4.14.3.1 Phase I Effects 

The effects to mammals from the core land exchange under the Land Exchange Excluding the 
White-Crazy Mountains Alternative would be similar to those discussed for the Proposed Action. 
Doyon would receive 26,500 fewer acres due to exclusion of the recommended-Wilderness area, 
and the Service would receive an estimated 35,000 fewer acres from Doyon. Mammal species 
that would benefit from increased acreage of lowland riverine and wetland habitat on the Refuge 
under the Proposed Action could realize fewer benefits under this alternative. Mammal species 
with large populations in lowland areas of the Refuge (e.g., moose, beaver) could be affected by 
the reduced lowland acreage transferred to the Service, assuming that these lands would be 
impacted by development under a non-exchange scenario. Conversely, mammals using upland 
habitats on the Refuge may have fewer harmful effects under the Land Exchange Excluding the 
White-Crazy Mountains Alternative than under the Proposed Action because less upland habitat 
would be transferred to Doyon and potentially developed for oil production. The primary 
mammal species expected to benefit from protecting these upland habitats include bears and 
wolves; both have been documented to use this area. Dall sheep would not likely benefit from 
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protecting these particular upland areas, as their presence has been documented mainly west and 
south of these lands. Moose distribution in relation to the land exchange under this alternative is 
indicated in Figure 4-17. 

Exploration 

Seismic Surveys 

The effects on mammals from seismic surveys under the Land Exchange Excluding the White-
Crazy Mountains Alternative would be similar to those described above for the Proposed Action 
but exclusion of the lands in the White Mountains would reduce the potential for effects on Dall 
Sheep. 

Exploratory Drilling 

The effects on mammals from exploratory drilling under the Land Exchange Excluding the 
White-Crazy Mountains Alternative would be similar to those described above for the Proposed 
Action, but exclusion of the lands in the White Mountains would reduce the potential for effects 
on Dall Sheep. 

4.14.3.2 Phase II Effects 

Large Oil Field Development 

The large oil field development effects on mammals under the Land Exchange Excluding the 
White-Crazy Mountains Alternative would be similar to those discussed for the Proposed Action. 
The land to be conveyed to Doyon is generally categorized as upland; thus, the same species 
would likely be affected by development. However, the potential benefits to mammals from 
Service purchase of Doyon lands in lowland habitats on the Refuge would be reduced because  
39,000 fewer acres would be available for Service purchase under this alternative than under the 
Proposed Action. Nevertheless, the Service could purchase and offer long-term protection to 
mammals on up to 81,000 acres of Doyon land. 

Exclusion of the upland areas adjacent to the Refuge boundary in the core land exchange would 
increase the length and change the route of the proposed access road/pipeline ROW. The 
potentially longer ROW would increase the amount of upland habitat lost to development, but 
would also result in more lowland habitats being administered by the Service (640 acres for every 
mile of ROW on Refuge land). The northern route would cross approximately 42 miles of Refuge 
lands (compared to 37 miles under the Proposed Action), resulting in approximately 510 acres 
that would be cleared. Of these 510 acres, 315 acres would be covered with gravel. However, this 
upland habitat loss would be compensated by the transfer of approximately 27,000 acres of 
lowland habitat to the Service, potentially resulting in benefits to mammals using the lowland 
regions of the Refuge. The southern route would cross approximately 8 miles of Refuge lands 
(compared to 0 mile under the Proposed Action), resulting in 95 acres of disturbance to upland 
habitat on the Refuge, but a corresponding increase of about 5,100 acres of lowland habitat on the 
Refuge. This route would negatively impact Dall sheep and other upland species, such as marmot 
and wolverines, however.  
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Small Oil Field Development 

The effects of small oil field development on mammals under the Land Exchange Excluding the 
White-Crazy Mountains Alternative would be the same as those described for a small oil field 
under the Proposed Action, except for the differences described above for a large oil field. 

Oil Spills 

The effects to mammals resulting from oil spills under the Land Exchange Excluding the White-
Crazy Mountains Alternative would be the same as those discussed for the Proposed Action. 

4.14.4 Effects of the No Land Exchange Alternative on Mammals 
The No Land Exchange Alternative would result in no land being exchanged between the Service 
and Doyon.  There would be no net gain in acres of Refuge lands and no consolidation of existing 
Refuge lands. There would be no effects to mammals. Lands administered by the Refuge would 
continue to remain in relatively pristine condition and serve to meet the Refuge purposes. Most 
Doyon land would likely continue to remain in pristine condition, which would benefit Refuge 
resources and support the Refuge purposes at a regional scale. Thus, there would be no specific 
effects to mammals because of changes in land ownership, and management would remain under 
the existing conditions. Without the land exchange, there would also be no potential benefits from 
the consolidation of land ownership near villages, the net increase of Refuge acreage by the 
Service, or the potential benefits to mammals and other wildlife from Service management. The 
probability of locating and developing a commercially viable oil field could be reduced without 
the land exchange. Because development would not occur on core lands, the risk of development 
restricting mammal movement through the middle of the Refuge would be much less than under 
the action alternatives as the core lands would not be developed. Exploration and possibly 
development would occur on Native-owned lands in the Refuge; effects of these activities are 
addressed in the cumulative effects analysis (Section 4.24). 

4.15 Effects on Threatened and Endangered Species 

The polar bear is the only federally listed threatened or endangered species that has been found on 
the Refuge in recent years. Sightings of polar bears within the Refuge are extremely rare. The 
occurrence of a polar bear in the Refuge in 2008 was anomalous and does not reflect the accepted 
distribution of this species, which is well to the north.  It is highly unlikely that polar bears would 
be impacted by exploration or development on core lands, or construction and operation of a 
ROW, activities that would primarily occur in the southcentral portion of the Refuge. Thus, the 
Proposed Action, the Land Exchange with Non-Development Easements Alternative, the Land 
Exchange Excluding the White-Crazy Mountains Alternative, and the No Land Exchange 
Alternative would all have negligible to no effects on polar bears on a localized level. If species 
regularly found on or near the Refuge are listed as threatened or endangered by the Federal 
government in the future, the Service would assess the effects of any proposed or ongoing oil 
exploration and development on these species.  

4.16 Effects on Land Use and Recreation 

Major land uses in the Yukon Flats include subsistence, recreation, trapping, and conservation. 
Conservation is discussed with other Refuge purposes in Section 4.10. Effects on subsistence are 
discussed in Section 4.21. Impacts to land use and recreation are based primarily on the changes 
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in land ownership and net gain in lands open to public use, the proximity of oil development to 
Service (public use) lands, the type of proposed activity, and the size of the development 
footprint. Direct and indirect impacts to land use and recreation may include the following: land 
cover changes due to construction; noise, visual, and aesthetic impacts from development; 
changes in location of recreational activities in response to changes in public and private land 
ownership; and alteration of wildlife habitat use and movement. 

4.16.1 Effects of the Proposed Action on Land Use and Recreation 
The following sections discuss the potential effects of the Proposed Action and alternatives on 
land use and recreation access, and transportation. Recreation on the Yukon Flats includes 
wildlife observation and photography, float trips, camping, fishing, hunting, scenic flights and 
landings, and hiking. 

4.16.1.1 Phase I Effects 

Under Phase I, existing access and transportation routes throughout the Refuge would be largely 
unaffected under the Proposed Action. Although the exchange would result in private (Native) 
ownership of land in the central portion of the Refuge from the northern boundary of the Refuge 
to the southern boundary of the Refuge, the Service would retain access easements under 
Section 17(b) of ANCSA to allow public access between the east and west sides of the Refuge. 
Most transportation in the Refuge is by boat or airplane, which would be unaffected by the 
exchange.  

Doyon and village corporation lands are generally not open to public uses, such as recreation. 
Therefore, recreation and general land use by the public within the exterior Refuge boundary is 
restricted to Refuge (Service) lands and state waters. Under the Proposed Action, an additional 
338,500 acres of land would become open to the public. These include Refuge and State-owned 
lands. This acreage includes 56,500 acres of reallocations of Native-selected ANCSA 12(b) lands, 
which currently have very few restrictions on public use under the Service’s “interim 
management of Native and State selected land” (U.S. Fish and Wildlife Service 1989). 
Conversely, 242,000 acres of Refuge lands that are presently open to public use would become 
private lands. These land exchanges would result in a net gain of 96,500 acres (1.1% increase) in 
Federal ownership within the Refuge and corresponding increase in opportunities for public 
recreation. The Service would retain a public use easement on 13,000 acres along Beaver Creek. 
The land exchange would also result in more consolidated land ownership held by the Service, 
which could possibly facilitate recreational use of some Federal lands by increasing access. 

The extent of recreational use of the Refuge is not well known, but most public recreation 
consists of hunting, fishing, floating, camping, hiking, and scenic flights and landings (U.S. Fish 
and Wildlife Service 2005). These activities are either directly water-dependant (e.g., fishing, 
floating) or indirectly dependant on water bodies for access (e.g., hunting, camping, flight 
landings). Phase I of the Proposed Action would result in a net increase of 118 river miles and 
1,430 lakes encompassing 24,100 acres under Service management, which should provide for 
increased public recreational opportunities, as well as increased flight landing and boating 
opportunities. Most of these increased opportunities would be associated with the newly acquired 
larger lakes and water bodies connected with current transportation routes.  

Most recreational use on the core lands that would be transferred to Doyon is along Beaver 
Creek. Although Beaver Creek is a relatively popular recreation area within the Refuge, fewer 
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than 200 people are thought to float the river each year (U.S. Fish and Wildlife Service 2005). 
About 69 miles (37%) of the 188 miles of Beaver Creek within the Refuge boundary are located 
on Service-administered lands. Under Phase I of the Proposed Action, Refuge lands along 
approximately 22 miles of Beaver Creek would be transferred to private ownership. Most of the 
recreational float trips along Beaver Creek, however, probably take place upstream of these 
exchange lands. The Service would obtain 48 miles of land along lower Beaver Creek during 
Phase I and 27 additional miles along Beaver Creek through the reallocation of ANCSA 12(b) 
selected lands to areas outside the Refuge. After Phase I, approximately 122 miles (66% of the 
length of Beaver Creek within the exterior Refuge boundary) of Beaver Creek would be on 
Refuge lands, a net increase of 53 river miles. 

To reduce effects on public use of the river, the Service would reserve an approximately 1-mile-
wide (approximately 0.5 mile on either side, totaling approximately 13,000 acres) public use 
easement along the 22.1-mile portion of Beaver Creek transferred to private ownership. Oil 
development could occur on up to 1,000 acres (less than 8%) of this easement, but development 
could not restrict travel up and down the river. This easement is likely wide enough to 
accommodate public uses such as fishing, floating, camping, and scenic flight landings; however, 
use of lands beyond the easement may be restricted along this segment for activities such as 
hunting, hiking, trapping, and photography.  

At least two trappers (U.S. Fish and Wildlife Service 2005a, McGraw 2007) use the core lands 
along Beaver Creek that would be conveyed to Doyon under Phase I. Public access to these core 
lands would be denied under the Proposed Action. There also are four cabins located in this area 
that are used by trappers. Three cabins are permitted by the Service. Locations of permitted 
cabins near land exchange areas are shown on Figure 4-18. Under the conditions of the easement, 
the three permitted cabins on the core lands would be allowed to remain as long as the Service 
continues to renew the permits. Trapping would be allowed in the Beaver Creek public use 
easement area, but would be prohibited on core lands more than 0.5 miles from Beaver Creek. At 
least two other permitted cabins are located within the halo lands, and another is located to the 
south of the exchange area. As the Service retains surface rights of the lands and would continue 
to manage them under current Refuge guidelines and permitting procedures, these cabins should 
not be affected by Phase I activities. Two cabins permitted by Doyon near Chalkyitsik would be 
transferred to the Service under the Proposed Action. 

Exploration 

Seismic Surveys 

Exploration is expected to include 100 to 200 miles of seismic survey lines. The surveys would 
be conducted during winter on core lands. Core lands would be unavailable for public use due to 
private ownership. No seismic exploration is proposed on halo lands. Public use of the Refuge, 
including the core lands, is generally low in winter, except for trapping. Thus, impacts to the 
public and Doyon shareholders from seismic surveys would be minimal. The impact would be 
temporary, lasting for 2 to 3 winters. Once surveys are completed, survey lines may serve as 
cleared routes for winter access across Doyon lands. Noise and visual impacts from equipment 
and personnel involved in seismic survey activities could reduce the recreational value of Refuge 
lands adjacent to survey lands. However, this would occur in the winter when recreational use is 
very low and would last for 2 to 3 years. 
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Though no surface-disturbing activities or clearing of vegetation would occur on Refuge lands 
from seismic exploration, a new, temporary overland travel corridor to the survey areas for the 
crew, equipment, and supplies would be required. The most likely route for the corridor is from 
Circle to the center of the core lands (approximately 80 miles). About 28 miles of the route would 
be located on Refuge lands. This cleared, snow-packed trail may serve as a snowmobile trail in 
winter, but would be allowed to revegetate naturally. This trail may increase recreational use of 
Refuge lands by snowmobilers and trappers. Disturbance to traplines could occur if trappers place 
traps or snares in seismic lines or overland access trails that are being used by snowmobilers or 
other recreational users. 

An access trail into the Refuge from Circle may also attract illegal use of off-road vehicles 
(ORVs) during the snow-free period unless signage and law enforcement efforts are focused on 
access corridors. Tracked vehicles are able to traverse wet ground, and such traffic could be 
expected during the autumn hunting season. Posting signs and increasing law enforcement efforts 
until revegetation occurs could reduce illegal use and mitigate impacts. 

Exploratory Drilling 

Exploratory drilling would take place only on core lands, which would be closed to public uses. 
Drilling would occur during winter when use of drilling areas by Doyon shareholders would be 
low. Direct impacts to Doyon shareholders from drilling would be minor, while impacts to the 
public would be negligible. 

Winter recreational activities on Refuge lands may be unappealing in areas adjacent to the core 
lands where drilling is conducted. Indirect impacts from exploratory drilling would include the 
noise and visual impact of the equipment and personnel involved, reducing the recreational value 
of Refuge lands adjacent to drill sites. However, only three to four 6-acre ice drilling pads would 
be constructed and used in a year, and exploratory drilling would be limited to the core lands.  

4.16.1.2 Phase II Effects  

In Phase II, additional land acquisitions could occur if oil resources were to be discovered and 
developed. The Service could purchase up to 120,000 additional acres of Doyon land (including 
2,290 lakes [42,600 acres] and 232 river miles) with funds gained through perpetual production 
payments. Assuming 120,000 acres were purchased under Phase II, Refuge lands open to public 
recreation would increase by 216,500 acres (a 2.6% net increase). The increase in Service lands 
also represents a total net increase of about 350 river miles and 3,720 lakes (totaling 66,700 acres) 
within Refuge lands. Most recreation in the Refuge is associated with water.  

Large Oil Field Development 

Development of a large oil field would convert about 1,860 acres (cleared, graveled, and mined 
for field and access ROW) from undeveloped to industrial or access uses. All development, with 
the exception of pipeline/access road ROWs, would be located on private core lands. Core lands 
would be closed to the public except within the Beaver Creek public use easement area. Under 
the terms of draft Beaver Creek easement (Appendix E), Doyon would be allowed to restrict 
public access and use on up to 1,000 acres within the 13,000-acre easement area for oil field 
development. The development could not prevent public travel up and down Beaver Creek, so 
there would be little direct effect on recreational use of the creek. Recreational users of Beaver 
Creek may value the experience less, or even not use the area due to the presence of the oil field 
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facilities. Trapping may be restricted, prohibited, or less effective on up to 1,000 acres within the 
easement.  

It is likely that development of an oil field would precipitate revisions to fire management plans 
because of industrial activity, which could increase the risk of a human-caused fire and would 
also increase the potential for loss of life or property. However, there would be personnel and 
equipment in the area to facilitate a quick suppression response if needed (see Section 3.5.1.5).  

In addition to noise and aesthetic effects associated with development facilities, effects on 
recreation would also occur from road and pipeline construction and operation. Effects to 
recreation from a large oil field access road would depend on whether the proposed road corridor 
would be tightly controlled, such as occurs on roads to the North Slope oil fields, or open to 
public use. It is likely that portions of the access road that are on private lands would be gated and 
closed to the public. It is not possible to determine at this time whether the portion of the road 
that would be on Federal lands would be closed to public use. If the road was closed to the public, 
it would have little or no effect on Refuge access and use, except for illegal use. If the road was 
open to the public, access to the Refuge (if northern route was used) or the White Mountain 
National Recreation Area (WMNRA; if southern route was used) could increase greatly from 
current levels as there is currently no road access to the Refuge and very limited road access to 
the WMNRA. The public road would greatly increase recreational land use opportunities on the 
Refuge and WMNRA. The road could also increase access to the community of Birch Creek, 
which has expressed interest in year-round access to the village. A road or pipeline ROW could 
reduce recreational values through loss of the wilderness attributes that are present throughout 
much of the Refuge, both in and outside the recommended-Wilderness area (see Section 4.17).  

A bridge over Beaver Creek would have a direct, long-term impact on the viewshed of the creek, 
as well as on land use, since historically vegetated areas would be converted to a cleared access 
route. Temporary direct impacts could include wildlife disturbance during construction, 
vegetation removal on creek banks for construction purposes, equipment noise, and water quality 
degradation due to any construction that would take place in stream. Though recreational 
activities, such as fishing and boating, would only be temporarily impacted by construction, the 
long-term aesthetic value and wilderness quality of the creek would be lost. The bridge would 
also have to be constructed in order not to limit boating access to the creek for those floating the 
river.  

Small Oil Field Development 

A small oil field development would change the land use on about 1,300 acres (cleared, graveled, 
and mined for field and access ROW) from undeveloped to industrial uses. This is substantially 
(30%) less land disturbance than for a large oil field development. Development of a small field 
would affect a relatively small portion of the core lands. However, most effects on land use would 
be limited to development on Refuge lands that are open to public use. These effects would be the 
same as described above for a large oil field.  

Oil Spills 

Development and production of oil on the core lands may result in an estimated 75 to 300 oil 
spills during the life of the project, most of which would be expected to be small and contained 
on the well pad, road, or other facilities or within the immediate area surrounding the facility. 
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These spills should not affect Refuge lands and would likely have no effect on trapping, 
recreation, or other land uses. The probability of such a spill is greater for a large oil field 
development than for a small oil field development as spills are thought to be related to the total 
volume of petroleum that is produced. 

Pipelines under both the small and large field development scenarios (northern route only) would 
traverse Federal lands. If a spill occurred on private lands, there would be no effect on public land 
use or recreation. A large spill (5,800 bbls) from a pipeline rupture on land could directly affect 
15 to 40 acres. Disturbance associated with cleanup activities could result in the loss of 
recreational opportunities and other land uses over a larger area. The effect on land use would be 
temporary, lasting a year or two at most, as oil spills are generally cleaned up and the spill site is 
revegetated soon after the spill. Given the amount of area of the Refuge that is open to the public, 
the effect on public activities would be minimal. A large spill in a major stream, such as Beaver 
Creek, would have much greater negative impact on land use and recreation due to the greater 
area that might be affected, the greater difficulty in cleanup, and the greater land use that occurs 
along streams in the Refuge. Fishing is an important activity in the Refuge and could be adversely 
affected for a number of years by a large oil spill in a stream.  

A very large oil spill would likely involve a well blowout and would therefore occur on private 
lands. However, well blowouts with an accompanying large release of petroleum are extremely 
rare. The blowout rate for wells drilled on the North Slope is 0.18%, but not a single North Slope 
well blowout has released any oil. The probability of a well blowout occurring that results in a 
very large release, such as our worst case scenario (123,750 bbls), is extremely low. If one were 
to occur, a worst-case discharge would be expected to encompass about 800 acres if restricted to 
land (Section 4.5.2.3). As drilling would only take place on Doyon lands, and the State of Alaska 
requires wells to be at least 500 feet from a property line (Title 20 of the Alaska Administrative 
Code, Chapter 25.055), it is unlikely that such a well blowout would affect Refuge lands to any 
great degree. If a considerable quantity of oil was to reach a water body, the affected area could 
be much greater. Such a release reaching an important stream, such as Beaver Creek or Birch 
Creek, could result in adverse effects on stream resources, and therefore fishing and other 
recreational opportunities for many miles of creek and for several years or more.  

4.16.2 Effects of the Land Exchange with Non-Development Easements Alternative on 
Land Use and Recreation 

4.16.2.1 Phase I Effects 

The effects of Phase I of the Land Exchange with Non-Development Easements Alternative on 
trapping and recreation would be similar to those for the Proposed Action. Phase I of the land 
exchange under this alternative would be similar to those for Phase I for the Proposed Action, 
with the addition that Doyon also would donate non-development easements on up to 120,000 
acres of their lands. The public would not have access to non-development easement lands, so 
there would be no net change in the effects of this alternative on public access for recreation or 
other uses in comparison with the Proposed Action. The net gain of Refuge lands (96,500 acres) 
and the public’s access and opportunities for recreation in the Refuge would be similar to the 
Proposed Action.  
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Exploration 

The effects on land use and recreation would be similar to those as described above for seismic 
surveys and exploratory drilling under Phase I of the Proposed Action. 

4.16.2.2 Phase II Effects  

There would be no land acquisitions by the Service under Phase II of the Land Exchange with 
Non-Development Easements Alternative. Thus, there would be no increase in public access or 
recreational opportunities on the Refuge.  

Large Oil Field Development  

The effects of a large field development under the Land Exchange with Non-Development 
Easements Alternative on land use and recreation would be would be similar to those described 
above for a large field development under the Proposed Action. 

Small Oil Field Development 

The effects of a small oil field on land use and recreation under the Land Exchange with Non-
Development Easements Alternative would be similar to those described above for a small oil 
field development under the Proposed Action. 

Oil Spills 

The effects of oil spills on trapping, recreation, and other public land uses would be similar to 
those described above for oil spills under the Proposed Action. 

4.16.3 Effects of the Land Exchange Excluding the White-Crazy Mountains Alternative on 
Land Use and Recreation 

4.16.3.1 Phase I Effects 

The net gain in Refuge lands under Phase I of the Land Exchange Excluding the White-Crazy 
Mountains Alternative would be 88,000 acres, a 1% net increase in lands available for public use 
within the Refuge. This net gain includes a net increase of 116 river miles and 1,250 lakes 
encompassing 22,000 acres within the Refuge, which would provide for additional water-based 
recreational opportunities. The Service would retain public use on 13,000 acres in the area of the 
Beaver Creek public use easement. The land exchange would also consolidate Refuge lands, 
which could improve opportunities for use by the public.  

The 26,500 acres of excluded land within the recommended-Wilderness area are located to the 
west of, and adjacent to, the Beaver Creek Wild River corridor. Exclusion of these lands would 
avoid potential effects on the quality of recreation along this 16-mile river segment by prohibiting 
development (except assess road and pipeline ROWs) in the viewshed. 

This alternative would transfer ownership of Refuge lands along 22 miles of Beaver Creek to 
Doyon, but the Service would reserve an approximately 1-mile-wide (approximately 0.5 mile on 
either side, totaling approximately 13,000 acres) public use easement along this portion of Beaver 
Creek. This easement is likely wide enough to accommodate such public uses as fishing, floating, 
camping, and scenic flight landings, but may restrict the use of lands further back from the river 
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along this segment for such things as hunting, hiking, and trapping. This alternative would result 
in an overall net increase of land ownership along 47 river miles of lower Beaver Creek due to 
other aspects of the exchange. 

Exploration 

Effects on trapping and recreation under Phase I of the Land Exchange Excluding the White-
Crazy Mountains Alternative would be similar to those described for seismic surveys and 
exploratory drilling under the Proposed Action, except there would be no effects in the 
26,500 acres of recommended-Wilderness area excluded from the exchange. 

4.16.3.2 Phase II Effects  

Land available for purchase by the Service with funds gained through perpetual production 
payments from oil production on exchange lands would be reduced from up to 120,000 acres 
under the Proposed Action to 81,000 acres under this alternative. The net gain of 81,000 acres 
through acquisition in Phase II would include 1,770, lakes encompassing 36,300 acres, and 
165 river miles. After Phase II (assuming the full 81,000 acres would be purchased), the total net 
gain in Refuge lands open to public recreation would be 169,000 acres (a 1.9% increase), 
281 river miles, and 3,020 lakes (totaling 58,300 acres) within the Refuge. Most recreation in the 
Refuge is associated with water bodies.  

Oil Field Development 

Effects on land use and recreation from the development of a large or small oil field under the 
Land Exchange Excluding the White-Crazy Mountains Alternative would be similar to those 
described above for a large oil field under the Proposed Action, except that development could 
not occur in the excluded 26,500 acres in the recommended-Wilderness area. These 26,500 acres 
are located near Beaver Creek, which is one of the more popular recreation resources in the area. 

Oil Spills  

Effects on trapping and recreation under the Land Exchange Excluding the White-Crazy 
Mountains Alternative would be similar to those described above for oil spills under the Proposed 
Action.  

4.16.4 Effects of the No Land Exchange Alternative on Land Use and Recreation 
Trapping, recreation, and other land uses would be expected to remain near their present levels 
under the No Land Exchange Alternative. There would be no net gain in acres of Refuge lands 
and no consolidation of existing Refuge lands. There would be no effects on land use or 
recreation. Lands administered by the Refuge would continue to remain in relatively pristine 
condition and serve to meet the Refuge purposes. Most Doyon land would likely continue to 
remain in pristine condition, which would benefit Refuge resources and support the Refuge 
purposes at a regional scale. Access and opportunities for recreation would be expected to remain 
nearly the same in the foreseeable future. There would be no net increase in Refuge land as would 
occur under the action alternatives.  

Approximately 188 miles of Beaver Creek are within the Refuge and 69 river miles are within or 
adjacent to Service lands. Under the No Land Exchange Alternative, the lands along 
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approximately 22 miles of the upstream portion of Beaver Creek, where much of the recreational 
floating takes place, would remain in Federal ownership. Under the action alternatives, however, 
Refuge lands along the length of Beaver Creek would increase, mainly downstream from the 
recommended-Wilderness area.  

Refuge lands with Service-permitted cabins, such as those located along Beaver Creek, would 
remain in Federal ownership and would primarily be used by trappers.  

Doyon intends to explore for oil and gas on Native-owned lands within the Refuge regardless of 
the exchange, and over 1 million acres of Native-owned lands are thought to hold potential for oil 
and gas. A discovery on these lands could result in the need for a ROW across Refuge lands that 
would have similar effects on land use as described under the Proposed Action. The effects of oil 
and gas exploration and development on non-exchange lands are described in the cumulative 
effects analysis in Section 4.24. 

4.17 Effects on Wild and Scenic Rivers, Wilderness Values, and Other Special 
Areas 

The Beaver Creek Wild River, the Steese National Conservation Area, the WMNRA, and the 
recommended-Wilderness area within the Yukon Flats National Wildlife Refuge all have the 
possibility of being impacted under the action alternatives. Activities restricted to private lands 
would not be considered to impact wilderness values as Federal ownership is a prerequisite for 
Wilderness designation and one of the Wilderness suitability requirements. 

The Refuge includes 658,000 acres of land (8% of Refuge lands) that were recommended by the 
Service for Wilderness designation in 1987 in the Refuge CCP (Figures 3-18 and 4-18). This 
recommendation was never acted on by the Secretary of the Interior or Congress. While only this 
segment of the Refuge was recommended for Wilderness designation, other Refuge lands have 
wilderness characteristics. Visitors cannot readily discern the difference between the proposed 
recommended-Wilderness area and other lands open to the public that exhibit the same or similar 
wilderness values. Under the action alternatives, there would be an increase in Refuge lands with 
wilderness values within the Refuge. The Land Exchange Excluding the White-Crazy Mountains 
Alternative excludes the Service recommended-Wilderness area from the land exchange, though 
these lands may later be subject to impacts from the proposed northern and southern ROW routes 
(Table 4-27).  

4.17.1 Effects on 1987 Wilderness Review Units 
As discussed in Section 3.5.2.1, five Wilderness Review Units were assessed during preparation 
of the Refuge CCP, but only the White Mountains Unit was recommended for Wilderness 
designation. The exchange alternatives could decrease the Wilderness suitability of some of the 
Wilderness Review Units (e.g., the White Mountains Unit) and increase the suitability of others 
(e.g., the Hodzana River Unit). A summary of the Phase I and Phase II effects of the exchange 
alternatives on the wilderness values in each of the five Wilderness Review Units follows below. 
The summary is followed by detailed tables of the Phase I and Phase II effects for each unit 
(Tables 4-28 to 4-37). 

White Mountains Unit – All proposed exchange scenarios would compromise this statement in 
the 1987 Wilderness Review: “Vistas from the peaks of the White Mountains make the visitor 
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aware of just how primitive and remote this area is.” Even if oil and gas activities take place 
outside of the area recommended for Wilderness designation in the 1987 Refuge CCP, the 
activities would be visible from the core upland areas within the recommended-Wilderness area. 
The value of wilderness for this unit, as identified in the 1987 Wilderness Review, would be 
reduced or eliminated. 

Table 4-27 Direct effects on wilderness values, wild and scenic rivers, and special use areas 
from the proposed land exchange under the action and no land exchange 
alternatives  

 Proposed Action 

Land Exchange 
with Non-

Development 
Easements 
Alternative 

Land Exchange 
Excluding the 
White-Crazy 
Mountains 
Alternative 

No Land 
Exchange 

Alternative 

Loss of recommended-Wilderness 
(acres)1 26,500 26,500 0 0 

Net increase in Refuge lands with 
wilderness value (acres)2 216,500 96,500 169,000 0 

Beaver Creek Wild River 
corridor3 

No direct effect No direct effect No direct effect No direct effect 

White Mountain National 
Recreation Area4 ROW 0 to 390 acres ROW 0 to 390 acres ROW 0 to 390 acres ROW 0 to 390 acres

Notes: 
1 Does not include halo lands of which Doyon would receive oil and gas interests on 12,000 acres under the Proposed Action and 

Land Exchange with Non-Development Easements Alternative and 21,000 acres under the Land Exchange Excluding the White-
Crazy Mountains Alternative. 

2 Net increase in Refuge lands in Phase I and Phase II. 
3 Beaver Creek Wild River corridor indirectly affected if oil or gas resources are developed in close proximity to the corridor and/or 

if the southern ROW route is selected. 
4 White Mountains National Recreation Area directly affected only if oil resources are developed and the southern ROW route is 

selected. 
 

Hodzana River Unit – This unit would be unaffected by all scenarios under the exchange 
alternatives.  The Hodzana Highlands, with their remoteness and scenic uplands, might provide 
an area comparable to the recommended-Wilderness area in the White Mountains for 
consideration as designated Wilderness. 

Black River Unit – This unit would have no net gain or loss of lands under Phase I of the 
exchange alternatives, since the Since an equivalent acreage of Service and Doyon lands would 
be involved in the consolidation of lands near Chalkyitsik. However, under Phase II, the Service 
could gain one additional township through purchase from Doyon. This land is in close proximity 
to the Village of Chalkyitsik, in an area of heavy subsistence use, making it unlikely that the Flats 
Unit would receive a formal designation of Wilderness.  

The Flats Unit – This Wilderness Review Unit could gain more than eight townships under 
Phase I of the proposed exchange.  In Phase II under the Proposed Action and the Excluding 
White-Crazy Mountain Alternative, up to four additional townships could be purchased. The 
majority of this land is in close proximity to villages, or is situated along the Yukon River. This 
area receives substantial subsistence use, making it unlikely that the Flats Unit would receive a 
formal designation of Wilderness. 
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Sheenjek/Porcupine Unit – This unit could gain two and a half townships near the village of 
Chalkyitsik in Phase I under all the exchange alternatives. In Phase II, another one and a half 
townships could be purchased along the Porcupine River. The land that would be received by the 
Service is either in close proximity to the Village of Chalkyitsik or along the Porcupine River.  
Both areas receive a concentration of subsistence activities, making it unlikely that this land 
would receive a formal designation of Wilderness. 

The Refuge contains a 16-mile-segment of Beaver Creek Wild River (Figure 3-18). Lands within 
the Wild River corridor are not included in the exchange under any alternative and would not be 
directly affected by development of a pipeline/access road ROW (Figure 4-18). Two special use 
areas, the Steese National Conservation Area and the WMNRA, are adjacent to the south 
boundary of the Refuge and near the core lands (Figures 1-1 and 4-6). The WMNRA could be 
affected under the action alternatives if oil is discovered and developed and the southern route is 
selected for an access road and pipeline ROW. 

The following sections discuss the direct and indirect effects for each alternative. The assessment 
of effects on wilderness values is based on Wilderness suitability criteria developed by the 
Service (Section 3.5.2.1) and Refuge purposes (Section 4.10). 

4.17.2 Effects of the Proposed Action on Wild and Scenic Rivers, Wilderness Values, and 
Other Special Areas 

4.17.2.1 Phase I Effects 

Under Phase I, ownership of approximately 26,500 acres of the recommended-Wilderness area 
would be transferred to Doyon, effectively bisecting the area into eastern and western portions 
under Service ownership. The eastern portion remaining in Service ownership would encompass 
approximately 348,500 acres and the western portion approximately 283,300 acres. The CCP will 
be revised in the near future, at which time the Service could choose to revisit the Wilderness 
recommendation for these lands. Doyon would also receive subsurface oil and gas interests on 
approximately 12,000 acres of land (halo lands) in the recommended-Wilderness area; there 
would be no impact to wilderness values of these lands.  

Some of the core lands to be received by Doyon in Phase I border the Beaver Creek Wild River 
corridor. These lands are not adjacent to the river itself but are adjacent to the Wild River 
corridor, which ranges from 0.75 to 1.5 miles wide within Refuge lands (Figure 4-18). The 
Beaver Creek River Management Plan policy states that changes in the scenic quality caused by a 
land use activity should be minimized within the boundaries of the corridor without mention of 
management constraints outside the wild river corridor. No lands within the corridor would leave 
Service ownership; however, the viewshed along the river is 4 to 10 miles wide (Bureau of Land 
Management and U.S. Fish and Wildlife Service 1983), so privatizing the lands along the corridor 
could increase the potential for impacts to the scenic value of the river. Doyon would also receive 
lands along the 22-mile segment of Beaver Creek immediately downstream of the wild river 
portion, along which the Service would maintain a 1-mile-wide Beaver Creek public use 
easement. 
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Exploration  

Seismic Surveys 

Seismic surveys would be conducted only on core lands and would therefore have no direct 
effects on the Beaver Creek Wild River, WMNRA, or recommended-Wilderness area. Seismic 
survey vehicles, crews, and equipment would be transported to the survey area via snow-packed 
trails, which may require clearing of trees and shrubs over about 100 acres along 28 miles of 
Refuge land. The clearing could be evident for extended periods of time (50 to 200 years) and 
would affect the wilderness values (e.g., natural integrity or primeval character, and apparent 
naturalness) for the duration. Noise and human activity along these access routes could 
temporarily impact wilderness values such as opportunities for solitude. However, these effects 
would last only as long as the survey was underway and would affect few users of these areas as 
recreational land use is low during the winter. Similar effects would be generated by the transport 
of crews and supplies by aircraft. After the surveys were completed, the trail may serve as a 
corridor for snowmobilers, and the use of snowmobiles would detract from the area’s wilderness 
values, such as solitude. These effects could last for decades, as experience has shown that trails 
associated with seismic surveys are often kept open by repeated use. 

Exploratory Drilling 

Exploratory drilling would be conducted only on core lands and would have no direct effect on 
wilderness values, Beaver Creek Wild River, or the WMNRA. Drilling operations could have an 
indirect impact on the wilderness values of adjacent Refuge lands depending on the proximity of 
the drill sites. Accessing drill sites with equipment, supplies, and crews could directly and 
indirectly impact wilderness values of Refuge lands along the access route, including naturalness, 
outstanding opportunities for solitude, natural integrity, and the appearance of the rugged terrain 
and wildlife noted as special or unique features. Human activity, machinery, and noise associated 
with drilling could indirectly affect the wilderness values of adjacent Refuge lands while drilling 
is ongoing. Due to the size of the core lands (110,000 acres), only drilling activities near the 
perimeter would have such effects on wilderness values. Drilling would not be conducted within 
the Beaver Creek Wild River corridor as the corridor is not part of the exchange lands.  

4.17.2.2 Phase II Effects  

If oil resources are produced on exchange lands, the Service would have the option to purchase 
up to 120,000 acres of Doyon lands that currently exhibit wilderness values. Including net gains 
in Refuge lands that would occur in Phase I, this would represent a total net increase to the 
Service of up to 216,500 acres of lands with wilderness values.  

Large Oil Field Development 

Development of a large oil field (excluding the access ROW) would directly affect about 630 
acres (graveled areas and gravel mines) but would occur only on private land and have no direct 
effects on wilderness, Beaver Creek Wild River, or the WMNRA.  However, if development 
occurred near the river, river users could be indirectly affected by noise and visual impacts 
associated with the development. Oil production facilities that may be built immediately 
downstream of its boundary within the Refuge, the planned road and pipeline access route along 
its western border in the Refuge down to Victoria Creek as well as within WMNRA, and other oil  
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Table 4-28 White Mountains Unit wilderness study valuation of Refuge lands with suitable wilderness values under Phase I of the alternatives  

Alternative 

Criteria for Wilderness Review and Evaluation Net Effect on 
Refuge Lands 

Size Land 
Ownership 

Natural 
Integrity 

Apparent 
Naturalness 

Outstanding 
Opportunities for 

Solitude 

Outstanding 
Opportunities for 

Primitive Recreation 

Special or Unique 
Features Acres 

Proposed Action 1.4 
million 
acres 

White 
Mountain unit 
would lose 
about 110,000 
acres of 
Service land 
in core area, 
but gain 
40,000 acres 
through 
consolidation 
near Stevens 
Village.  

Fish, wildlife, 
and 
ecosystem 
generally 
unaffected 
except where 
seismic 
surveys and 
exploratory 
drilling 
occurs. 

Natural in 
appearance, 
except where 
seismic surveys 
and exploratory 
drilling occurs. 

Opportunities for solitude 
would still exist in much 
of the unit unless 
visitation occurred when 
seismic surveys and 
exploratory drilling were 
taking place, causing 
visual and auditory 
impacts. 

Challenge and risk would 
still be part of most 
recreational experiences 
in this unit. Isolation 
would be reduced near 
seismic survey and 
exploratory drilling areas.  
Loss of 26,500 acres 
could occur in the center 
of the recommended-
Wilderness area and 
would divide the 
recommended-Wilderness 
area in half. 

No impacts to the 
white limestone 
outcroppings that 
comprise the White 
Mountains.  

Loss of roughly 
100,000 acres of 
Service land in 
this wilderness 
review unit, 
26,500 of which 
have been 
recommended 
for Wilderness 
designation.  

Non-
Development 
Easements 
Alternative 

1.4 
million 
acres 

White 
Mountain unit 
would lose 
about 110,000 
acres of 
Service land 
in core area, 
but gain 
40,000 acres 
through 
consolidation 
near Stevens 
Village. 

Fish, wildlife, 
and 
ecosystem 
generally 
unaffected 
except where 
seismic 
surveys and 
exploratory 
drilling 
occurs. 

Natural in 
appearance, 
except where 
seismic surveys 
and exploratory 
drilling occurs. 

Opportunities for solitude 
would still exist in much 
of the unit unless 
visitation occurred when 
seismic surveys and 
exploratory drilling were 
taking place, causing 
visual and auditory 
impacts. 

Challenge and risk would 
still be part of most 
recreational experiences 
in this unit. Isolation 
would be reduced near 
seismic survey and 
exploratory drilling areas.  
Loss of 26,500 acres 
could occur in the center 
of the recommended-
Wilderness area and 
would divide the 
recommended-wilderness 
area in half. 

No impacts to the 
white limestone 
outcroppings that 
comprise the White 
Mountains. 

Loss of roughly 
100,000 acres of 
Service land in 
this wilderness 
review unit, 
26,500 of which 
have been 
recommended 
for Wilderness 
designation.           
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Table 4-28 White Mountains Unit wilderness study valuation of Refuge lands with suitable wilderness values under Phase I of the alternatives 
(continued) 

Alternative 

Criteria for Wilderness Review and Evaluation Net Effect on 
Refuge Lands 

Size Land 
Ownership 

Natural 
Integrity 

Apparent 
Naturalness 

Outstanding 
Opportunities for 

Solitude 

Outstanding 
Opportunities for 

Primitive Recreation 

Special or Unique 
Features Acres 

Excluding 
White-Crazy 
Mountains 
Alternative 

1.4 
million 
acres 

White 
Mountain unit 
would lose 
83,500 acres 
of Service 
land in core 
area, but gain 
a little bit 
through 
consolidation 
near Stevens 
Village. 

Fish, wildlife, 
and 
ecosystem 
generally 
unaffected, 
except where 
seismic 
surveys and 
exploratory 
drilling 
occurs. 

Natural in 
appearance, 
except where 
seismic surveys 
and exploratory 
drilling occurs. 

Opportunities for solitude 
would still exist in much 
of the unit unless 
visitation occurred when 
seismic surveys and 
exploratory drilling were 
taking place, causing 
visual and auditory 
impacts. 

Challenge and risk would 
still be part of most 
recreational experiences 
in this unit. Isolation 
would be reduced in the 
proximity of seismic 
surveys and exploratory 
drilling. The 
recommended-Wilderness 
area would be kept intact.  

No impacts to the 
white limestone 
outcroppings that 
comprise the White 
Mountains. 

Loss of roughly 
73,500 acres of 
Service land in 
this Wilderness 
review unit, 
although these 
acres are outside 
the area 
recommended 
for Wilderness 
designation in 
the 1987 CCP. 

No Land 
Exchange 
Alternative 

1.4 
million 
acres  

Primarily 
federal 
ownership. 

Fish, wildlife, 
and 
ecosystem 
generally 
unaffected by 
human 
activities. 

Natural in 
appearance. 

This unit is large and 
remote. Access to the unit 
is difficult and limited 
primarily to boat access 
on Beaver Creek and float 
plane access on lakes.  
Except for possible 
encounters along Beaver 
Creek, a visitor to the 
White Mountains unit 
would be unlikely to meet 
other users of the area. 

Challenge, isolation, and 
risk would be part of any 
recreational experience.  
Vistas from the peaks of 
the White Mountains 
make the visitor aware of 
just how primitive and 
remote the area is. This 
unit includes 658,000 
acres recommended for 
Wilderness per the 1987 
Refuge CCP. 

The white limestone 
outcroppings that 
comprise the White 
Mountains are the 
most special features 
that distinguish this 
unit from the others 
and from other areas 
in Alaska. 

No loss or gain. 
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Table 4-29 White Mountains Unit wilderness study evaluation of Refuge lands with suitable wilderness values under Phase II of the alternatives  

Alternative 

Criteria for Wilderness Review and Evaluation Net Effect on 
Refuge Lands 

Size Land 
Ownership 

Natural 
Integrity 

Apparent 
Naturalness 

Outstanding 
Opportunities for 

Solitude 

Outstanding 
Opportunities for 

Primitive Recreation 

Special or Unique 
Features Acres 

Proposed Action 1.4 
million 
acres 

No lands to 
be purchased 
in unit. If a 
pipeline right-
of-way 
occurs, more 
recommended 
Wilderness 
acreage 
would be lost. 

Fish, wildlife, 
and 
ecosystem 
would be 
affected by 
the industrial 
complex and 
associated 
infrastructure. 

Naturalness 
would be lost 
within sight and 
sound of the 
industrial 
complex and 
infrastructure.   

Opportunities for solitude 
would still exist in the unit 
outside of the viewshed 
and outside earshot of the 
industrial complex and 
infrastructure.   

Challenge and risk would 
still be part of most 
recreational experiences in 
this unit. Isolation would 
be reduced in proximity of 
the industrial complex and 
infrastructure. If a 
northern pipeline right-of-
way is selected, an 
additional stretch of 37 
miles of the 
recommended-Wilderness 
area in the western half 
would be lost. 

If a southern route of 
the pipeline right-of-
way occurs there 
would likely be 
impacts in visual 
proximity to the white 
limestone 
outcroppings of the 
Victoria Creek 
drainage of the White 
Mountains.  

No additional 
loss or gain of 
Service land in 
this unit. If 
pipeline right-
of-way occurs, 
wilderness 
values for 
recommended-
Wilderness 
would be lost to 
various degrees.    

Non-
Development 
Easements 
Alternative 

1.4 
million 
acres 

No lands to 
be purchased 
in unit. If a 
pipeline right-
of-way 
occurs, more 
recommended 
Wilderness 
acreage 
would be lost. 

Fish, wildlife, 
and 
ecosystem 
would be 
affected by 
the industrial 
complex and 
associated 
infrastructure. 

Naturalness 
would be lost 
within sight and 
sound of the 
industrial 
complex and 
infrastructure. 

Opportunities for solitude 
would still exist in the unit 
outside of the viewshed 
and outside earshot of the 
industrial complex and 
infrastructure.   

Challenge and risk would 
still be part of most 
recreational experiences in 
this unit. Isolation would 
be reduced in proximity of 
the industrial complex and 
infrastructure. If the 
northern route for the 
pipeline right-of-way is 
selected, an additional 
stretch of 37 miles of the 
recommended-Wilderness 
area in the western half 
would be lost. 

If a southern route of 
the pipeline right-of-
way occurs there 
would likely be 
impacts in visual 
proximity to the white 
limestone 
outcroppings of the 
Victoria Creek 
drainage of the White 
Mountains. 

No additional 
loss or gain of 
Service land in 
this unit. If a 
pipeline right-
of-way occurs, 
wilderness 
values for 
recommended-
Wilderness 
would be lost to 
various degrees.    
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Table 4-29 White Mountains Unit wilderness study evaluation of Refuge lands with suitable wilderness values under Phase II of the 
alternatives (continued) 

Alternative 

Criteria for Wilderness Review and Evaluation Net Effect on 
Refuge Lands

Size Land 
Ownership 

Natural 
Integrity 

Apparent 
Naturalness 

Outstanding 
Opportunities for 

Solitude 

Outstanding 
Opportunities for 

Primitive Recreation 

Special or Unique 
Features Acres 

Excluding 
White-Crazy 
Mountain 
Alternative 

1.4 
million 
acres 

No lands to 
be purchased 
in unit. If a 
pipeline right-
of-way 
occurs, more 
recommended 
Wilderness 
acreage 
would be lost. 

Fish, wildlife, 
and 
ecosystem 
would be 
affected by 
the industrial 
complex and 
associated 
infrastructure. 

Naturalness 
would be lost 
within sight and 
sound of the 
industrial 
complex and 
infrastructure. 

Opportunities for solitude 
would still exist in the unit 
outside of the viewshed 
and outside earshot of the 
industrial complex and 
infrastructure.   

Challenge and risk would 
still be part of most 
recreational experiences in 
this unit. Isolation would 
be reduced in proximity of 
the industrial complex and 
infrastructure. If a 
northern pipeline right-of-
way is selected, an 
additional stretch of 37 
miles of the 
recommended-Wilderness 
area in the western half 
would be lost. A southern 
route would result in a 
stretch of 7 miles being 
lost in the recommended-
Wilderness area. 

If a southern route of 
the pipeline right-of-
way occurs there 
would likely be visual 
impacts due to the 
proximity of the 
white limestone 
outcroppings of the 
Victoria Creek 
drainage of the White 
Mountains. 

No additional 
loss or gain of 
Service land in 
this unit. If a 
pipeline right-
of-way occurs, 
wilderness 
values for 
recommended-
Wilderness 
would be lost to 
various degrees.    

No Land 
Exchange 
Alternative 

1.4 
million 
acres  

Primarily 
Federal 
ownership. 

Fish, wildlife, 
and 
ecosystem 
would be 
generally 
unaffected by 
human 
activities. 

Natural in 
appearance. 

This unit is large and 
remote. Access to the unit 
is difficult, limited 
primarily to boat access on 
Beaver Creek and float 
plane access on lakes. 
Except for possible 
encounters along Beaver 
Creek, a visitor to the unit 
would be unlikely to meet 
other users of the area. 

Challenge, isolation, and 
risk would be part of any 
recreational experience.  
Vistas from the peaks of 
the White Mountains 
make the visitor aware of 
just how primitive and 
remote the area is. This 
unit includes 658,000 
acres recommended for 
Wilderness per the CCP. 

The white limestone 
outcroppings that 
comprise the White 
Mountains are the 
most special features 
that distinguish this 
unit from the others 
and from other areas 
in Alaska. 

No loss or gain. 
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Table 4-30 Hodzana River Unit wilderness study evaluation of Refuge lands with suitable wilderness values under Phase I of the alternatives 

Alternative 

Criteria for Wilderness Review and Evaluation Net Effect on 
Refuge Lands 

Size Land 
Ownership 

Natural 
Integrity 

Apparent 
Naturalness 

Outstanding 
Opportunities for 

Solitude 

Outstanding 
Opportunities for 

Primitive Recreation 

Special or Unique 
Features Acres 

Proposed Action 2.1 
million 
acres 

The Hodzana 
Wilderness 
Review Unit 
would not be 
affected by 
the proposed 
land exchange 
with Doyon. 

Fish, wildlife, 
and 
ecosystem 
would be 
generally 
unaffected by 
human 
activities. It 
has two 
virtually 
undisturbed 
watersheds. 

Natural in 
appearance. 

This unit is large and 
remote. Access to the unit 
is difficult, limited 
primarily to boat access 
on the Dall, Hodzana, and 
Hadweenzic rivers.  
Opportunities for airplane 
landings are limited. A 
visitor to the unit is 
unlikely to meet other 
humans, except along 
major rivers of the unit. 

The Hodzana Highlands 
provide outstanding 
opportunities for primitive 
recreation. Challenge, 
isolation, and risk would 
be part of any recreational 
experience. 

The virtually 
undisturbed 
watersheds of the 
Hodzana and 
Hadweenzic rivers 
are entirely in this 
unit. This unit 
contains several 
archeological sites. 

No loss or gain. 

Non-
Development 
Easements 
Alternative 

2.1 
million 
acres 

The Hodzana 
Wilderness 
Review Unit 
would not be 
affected by 
the proposed 
land exchange 
with Doyon. 

Fish, wildlife, 
and 
ecosystem 
would be 
generally 
unaffected by 
human 
activities. It 
has two 
virtually 
undisturbed 
watersheds. 

Natural in 
appearance. 

This unit is large and 
remote. Access to the unit 
is difficult, limited 
primarily to boat access 
on the Dall, Hodzana, and 
Hadweenzic rivers. 
Opportunities for airplane 
landings are limited. A 
visitor to the unit is 
unlikely to meet other 
humans, except along 
major rivers of the unit. 

The Hodzana Highlands 
provide outstanding 
opportunities for primitive 
recreation. Challenge, 
isolation, and risk would 
be part of any recreational 
experience. 

The virtually 
undisturbed 
watersheds of the 
Hodzana and 
Hadweenzic rivers 
are entirely in this 
unit. This unit 
contains several 
archeological sites. 

No loss or gain. 
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Table 4-30 Hodzana River Unit wilderness study evaluation of Refuge lands with suitable wilderness values under Phase I of the alternatives 

(continued)  

Alternative 

Criteria for Wilderness Review and Evaluation Net Effect on 
Refuge Lands

Size Land 
Ownership 

Natural 
Integrity 

Apparent 
Naturalness 

Outstanding 
Opportunities for 

Solitude 

Outstanding 
Opportunities for 

Primitive Recreation 

Special or Unique 
Features Acres 

Excluding 
White-Crazy 
Mountains 
Alternative 

2.1 
million 
acres 

The Hodzana 
Wilderness 
Review Unit 
would not be 
affected by 
the proposed 
land exchange 
with Doyon. 

Fish, wildlife, 
and 
ecosystem 
would be 
generally 
unaffected by 
human 
activities. It 
has two 
virtually 
undisturbed 
watersheds. 

Natural in 
appearance. 

This unit is large and 
remote. Access to the unit 
is difficult, limited 
primarily to boat access 
on the Dall, Hodzana, and 
Hadweenzic rivers. 
Opportunities for airplane 
landings are limited. A 
visitor to the unit is 
unlikely to meet other 
humans, except along 
major rivers of the unit. 

The Hodzana Highlands 
provide outstanding 
opportunities for primitive 
recreation. Challenge, 
isolation, and risk would 
be part of any recreational 
experience. 

The virtually 
undisturbed 
watersheds of the 
Hodzana and 
Hadweenzic rivers 
are entirely in this 
unit. This unit 
contains several 
archeological sites. 

No loss or gain. 

No Land 
Exchange 
Alternative 

2.1 
million 
acres 

Primarily 
Federal 
ownership. 

Fish, wildlife, 
and 
ecosystem 
would be 
generally 
unaffected by 
human 
activities. It 
has two 
virtually 
undisturbed 
watersheds. 

Natural in 
appearance. 

This unit is large and 
remote. Access to the unit 
is difficult, limited 
primarily to boat access 
on the Dall, Hodzana, and 
Hadweenzic rivers. 
Opportunities for airplane 
landings are limited. A 
visitor to the unit is 
unlikely to meet other 
humans, except along 
major rivers of the unit. 

The Hodzana Highlands 
provide outstanding 
opportunities for primitive 
recreation. Challenge, 
isolation, and risk would 
be part of any recreational 
experience. 

The virtually 
undisturbed 
watersheds of the 
Hodzana and 
Hadweenzic Rivers 
are entirely in this 
unit. This unit 
contains several 
archeological sites. 

No loss or gain. 
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Table 4-31 Hodzana River Unit wilderness study evaluation of Refuge lands with suitable wilderness values under Phase II of the alternatives  

Alternative 

Criteria for Wilderness Review and Evaluation Net Effect on 
Refuge Lands 

Size Land 
Ownership 

Natural 
Integrity 

Apparent 
Naturalness 

Outstanding 
Opportunities for 

Solitude 

Outstanding 
Opportunities for 

Primitive Recreation 

Special or Unique 
Features Acres 

Proposed Action 2.1 
million 
acres 

The Hodzana 
Wilderness 
Review Unit 
would not be 
affected by 
the proposed 
land exchange 
with Doyon. 

Fish, wildlife, 
and 
ecosystem 
would be 
generally 
unaffected by 
human 
activities. It 
has two 
virtually 
undisturbed 
watersheds. 

Natural in 
appearance. 

This unit is large and 
remote. Access to the unit 
is difficult, limited 
primarily to boat access 
on the Dall, Hodzana, and 
Hadweenzic rivers. 
Opportunities for airplane 
landings are limited. A 
visitor to the unit is 
unlikely to meet other 
humans, except along 
major rivers of the unit. 

The Hodzana Highlands 
provide outstanding 
opportunities for primitive 
recreation. Challenge, 
isolation, and risk would 
be part of any recreational 
experience. 

The virtually 
undisturbed 
watersheds of the 
Hodzana and 
Hadweenzic rivers 
are entirely in this 
unit. This unit 
contains several 
archeological sites. 

No loss or gain. 

Non-
Development 
Easements 
Alternative 

2.1 
million 
acres 

The Hodzana 
Wilderness 
Review Unit 
would not be 
affected by 
the proposed 
land exchange 
with Doyon. 

Fish, wildlife, 
and 
ecosystem 
would be 
generally 
unaffected by 
human 
activities. It 
has two 
virtually 
undisturbed 
watersheds. 

Natural in 
appearance. 

This unit is large and 
remote. Access to the unit 
is difficult, limited 
primarily to boat access 
on the Dall, Hodzana, and 
Hadweenzic rivers.  
Opportunities for airplane 
landings are limited. A 
visitor to the unit is 
unlikely to meet other 
humans, except along 
major rivers of the unit. 

The Hodzana Highlands 
provide outstanding 
opportunities for primitive 
recreation. Challenge, 
isolation, and risk would 
be part of any recreational 
experience. 

The virtually 
undisturbed 
watersheds of the 
Hodzana and 
Hadweenzic rivers 
are entirely in this 
unit. This unit 
contains several 
archeological sites. 

No loss or gain. 
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Table 4-31 Hodzana River Unit wilderness study evaluation of Refuge lands with suitable wilderness values under Phase II of the 

alternatives (continued) 

Alternative 

Criteria for Wilderness Review and Evaluation Net Effect on 
Refuge Lands

Size Land 
Ownership 

Natural 
Integrity 

Apparent 
Naturalness 

Outstanding 
Opportunities for 

Solitude 

Outstanding 
Opportunities for 

Primitive Recreation 

Special or Unique 
Features Acres 

Excluding 
White-Crazy 
Mountains 
Alternative 

2.1 
million 
acres 

The Hodzana 
Wilderness 
Review Unit 
would not be 
affected by 
the proposed 
land exchange 
with Doyon. 

Fish, wildlife, 
and 
ecosystem 
would be 
generally 
unaffected by 
human 
activities. It 
has two 
virtually 
undisturbed 
watersheds. 

Natural in 
appearance. 

This unit is large and 
remote. Access to the unit 
is difficult, limited 
primarily to boat access 
on the Dall, Hodzana, and 
Hadweenzic rivers. 
Opportunities for airplane 
landings are limited. A 
visitor to the unit is 
unlikely to meet other 
humans, except along 
major rivers of the unit. 

The Hodzana Highlands 
provide outstanding 
opportunities for primitive 
recreation. Challenge, 
isolation, and risk would 
be part of any recreational 
experience. 

The virtually 
undisturbed 
watersheds of the 
Hodzana and 
Hadweenzic rivers 
are entirely in this 
unit. This unit 
contains several 
archeological sites. 

No loss or gain. 

No Land 
Exchange 
Alternative 

2.1 
million 
acres 

Primarily 
Federal 
ownership. 

Fish, wildlife, 
and 
ecosystem 
would be 
generally 
unaffected by 
human 
activities. It 
has two 
virtually 
undisturbed 
watersheds. 

Natural in 
appearance 

This unit is large and 
remote. Access to the unit 
is difficult, limited 
primarily to boat access 
on the Dall, Hodzana, and 
Hadweenzic rivers. 
Opportunities for airplane 
landings are limited. A 
visitor to the unit is 
unlikely to meet other 
humans, except along 
major rivers of the unit. 

The Hodzana Highlands 
provide outstanding 
opportunities for primitive 
recreation. Challenge, 
isolation, and risk would 
be part of any recreational 
experience. 

The virtually 
undisturbed 
watersheds of the 
Hodzana and 
Hadweenzic rivers 
are entirely in this 
unit. This unit 
contains several 
archeological sites. 

No loss or gain. 
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Table 4-32 Black River Unit wilderness study evaluation of Refuge lands with suitable wilderness values under Phase I of the alternatives 

Alternative 

Criteria for Wilderness Review and Evaluation Net Effect on 
Refuge Lands 

Size Land 
Ownership 

Natural 
Integrity 

Apparent 
Naturalness 

Outstanding 
Opportunities for 

Solitude 

Outstanding 
Opportunities for 

Primitive Recreation 

Special or Unique 
Features Acres 

Proposed Action 1.25 
million 
acres 

The Black 
River Unit 
would not 
gain or lose 
Service land 
in Phase I. 
Consolidation 
of lands near 
Chalkyitsik is 
an equal 
township 
exchange. 

Fish, wildlife, 
and 
ecosystem 
would be 
generally 
unaffected by 
human 
activities.   

Natural in 
appearance. 

This unit is large and 
remote. Most travel is by 
motorboat or snowmobile 
on the Black and Little 
Black rivers. 
Opportunities for airplane 
landings exist on large 
lakes. A visitor to the unit 
is unlikely to meet other 
humans, except along 
major rivers of the unit. 

The Black River unit 
provides outstanding 
opportunities for primitive 
recreation. Challenge, 
isolation, and risk would 
be part of any recreational 
experience that a person 
might undertake while 
visiting the unit. 

The Black River 
country is probably 
the most productive 
Canada lynx area in 
Alaska. This area 
remains as some of 
the most remote and 
wild country in North 
America. 

No loss or gain. 

Non-
Development 
Easements 
Alternative 

1.25 
million 
acres 

The Black 
River Unit 
would not 
gain or lose 
Service land 
in Phase I.  
Consolidation 
of lands near 
Chalkyitsik is 
an equal 
township 
exchange. 

Fish, wildlife, 
and 
ecosystem 
would be 
generally 
unaffected by 
human 
activities.   

Natural in 
appearance. 

This unit is large and 
remote. Most travel is by 
motorboat or snowmobile 
on the Black and Little 
Black rivers. 
Opportunities for airplane 
landings exist on large 
lakes. A visitor to the unit 
is unlikely to meet other 
humans, except along 
major rivers of the unit. 

The Black River unit 
provides outstanding 
opportunities for primitive 
recreation. Challenge, 
isolation, and risk would 
be part of any recreational 
experience that a person 
might undertake while 
visiting the unit. Non-
development easement on 
Doyon lands near 
Chalkyitsik (township 
#10) under this alternative 
would not be open to the 
general public. 

The Black River 
country is probably 
the most productive 
Canada lynx area in 
Alaska. This area 
remains as some of 
the most remote and 
wild country in North 
America. 

No loss or gain.  
Non-
development 
easement 
(township 
ranking  #10) on 
Doyon lands 
near Chalkyitsik 
would not be 
open to general 
public. 
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Table 4-32 Black River Unit wilderness study evaluation of Refuge lands with suitable wilderness values under Phase I of the alternatives 

(continued) 

Alternative 

Criteria for Wilderness Review and Evaluation Net Effect on 
Refuge Lands

Size Land 
Ownership 

Natural 
Integrity 

Apparent 
Naturalness 

Outstanding 
Opportunities for 

Solitude 

Outstanding 
Opportunities for 

Primitive Recreation 

Special or Unique 
Features Acres 

Excluding 
White-Crazy 
Mountains 
Alternative 

1.25 
million 
acres 

Black River 
Unit would 
not gain or 
lose Service 
land in Phase 
I. 
Consolidation 
of lands near 
Chalkyitsik is 
an equal 
township 
exchange. 

Fish, wildlife, 
and 
ecosystem 
would be 
generally 
unaffected by 
human 
activities.   

Natural in 
appearance. 

This unit is large and 
remote.  Most travel is by 
motorboat or snowmobile 
on the Black and Little 
Black rivers. 
Opportunities for airplane 
landings exist on large 
lakes. A visitor to the unit 
is unlikely to meet other 
humans, except along 
major rivers of the unit. 

The Black River unit 
provides outstanding 
opportunities for primitive 
recreation. Challenge, 
isolation, and risk would 
be part of any recreational 
experience that a person 
might undertake while 
visiting the unit. 

The Black River 
country is probably 
the most productive 
Canada lynx area in 
Alaska. This area 
remains as some of 
the most remote and 
wild country in North 
America. 

No loss or gain. 

No Land 
Exchange 
Alternative 

1.25 
million 
acres 

Primarily 
Federal 
ownership. 

Fish, wildlife, 
and 
ecosystem 
would be 
generally 
unaffected by 
human 
activities.   

Natural in 
appearance. 

This unit is large and 
remote. Most travel is by 
motorboat or snowmobile 
on the Black and Little 
Black rivers. 
Opportunities for airplane 
landings exist on large 
lakes. A visitor to the unit 
is unlikely to meet other 
humans, except along 
major rivers of the unit. 

The Black River unit 
provides outstanding 
opportunities for primitive 
recreation. Challenge, 
isolation, and risk would 
be part of any recreational 
experience that a person 
might undertake while 
visiting the unit. 

The Black River 
country is probably 
the most productive 
Canada lynx area in 
Alaska. This area 
remains as some of 
the most remote and 
wild country in North 
America. 

No loss or gain. 
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Table 4-33 Black River Unit wilderness study evaluation of Refuge lands with suitable wilderness values under Phase II of the alternatives 

Alternative 

Criteria for Wilderness Review and Evaluation Net Effect on 
Refuge Lands 

Size Land 
Ownership 

Natural 
Integrity 

Apparent 
Naturalness 

Outstanding 
Opportunities for 

Solitude 

Outstanding 
Opportunities for 

Primitive Recreation 

Special or Unique 
Features Acres 

Proposed Action 1.25 
million 
acres 

The Service 
could gain a 
township 
from Doyon 
in the unit 
(ranked #10) 
through 
purchase.  

Fish, wildlife, 
and 
ecosystem 
would be 
generally 
unaffected by 
human 
activities.   

Natural in 
appearance. 

This unit is large and 
remote. Most travel is by 
motorboat or snowmobile 
on the Black and Little 
Black rivers. 
Opportunities for airplane 
landings exist on large 
lakes. A visitor to the unit 
is unlikely to meet other 
humans, except along 
major rivers of the unit. 

The Black River unit 
provides outstanding 
opportunities for primitive 
recreation. Challenge, 
isolation, and risk would 
be part of any recreational 
experience that a person 
might undertake while 
visiting the unit. The 
township gained through 
purchase would be close to 
the village of Chalkyitsik 
and receive a fair amount 
of subsistence use.   

The Black River 
country is probably 
the most productive 
Canada lynx area in 
Alaska.  This area 
remains as some of 
the most remote and 
wild country in North 
America. 

Under Phase II, 
up to one 
additional 
township could 
be purchased in 
the Black River 
unit. 

Non-
Development 
Easements 
Alternative 

1.25 
million 
acres 

Primarily 
Federal 
ownership, 
with no 
further gains 
in land by the 
Service. 

Fish, wildlife, 
and 
ecosystem 
would be 
generally 
unaffected by 
human 
activities.   

Natural in 
appearance. 

This unit is large and 
remote. Most travel is by 
motorboat or snowmobile 
on the Black and Little 
Black rivers. 
Opportunities for airplane 
landings exist on large 
lakes. A visitor to the unit 
is unlikely to meet other 
humans, except along 
major rivers of the unit. 

The Black River unit 
provides outstanding 
opportunities for primitive 
recreation. Challenge, 
isolation, and risk would 
be part of any recreational 
experience that a person 
might undertake while 
visiting the unit. The 
general public would not 
have access to non-
development easements. 

The Black River 
country is probably 
the most productive 
Canada lynx area in 
Alaska. This area 
remains as some of 
the most remote and 
wild country in North 
America. 

No loss or gain, 
since township 
(ranked #10) 
near Chalkyitsik 
would be placed 
under a non-
development 
easement in 
Phase I.  

4-154 February 2010 Yukon Flats Land Exchange Final EIS 



Chapter 4: Environmental Consequences 

Table 4-33 Black River Unit wilderness study evaluation of Refuge lands with suitable wilderness values under Phase II of the alternatives 
(continued) 

Alternative 

Criteria for Wilderness Review and Evaluation Net Effect on 
Refuge Lands

Size Land 
Ownership 

Natural 
Integrity 

Apparent 
Naturalness 

Outstanding 
Opportunities for 

Solitude 

Outstanding 
Opportunities for 

Primitive Recreation 

Special or Unique 
Features Acres 

Excluding 
White-Crazy 
Mountains 
Alternative 

1.25 
million 
acres 

The Service 
could gain a 
township 
from Doyon 
in the unit 
(ranked #10) 
through 
purchase. 

Fish, wildlife, 
and 
ecosystem 
would be 
generally 
unaffected by 
human 
activities.   

Natural in 
appearance. 

This unit is large and 
remote. Most travel is by 
motorboat or snowmobile 
on the Black and Little 
Black rivers. 
Opportunities for airplane 
landings exist on large 
lakes. A visitor to the unit 
is unlikely to meet other 
humans, except along 
major rivers of the unit. 

The Black River unit 
provides outstanding 
opportunities for primitive 
recreation. Challenge, 
isolation, and risk would 
be part of any recreational 
experience that a person 
might undertake while 
visiting the unit. The 
township gained through 
purchase would be close to 
the village of Chalkyitsik 
and receive a fair amount 
of subsistence activities.   

The Black River 
country is probably 
the most productive 
Canada lynx area in 
Alaska. This area 
remains as some of 
the most remote and 
wild country in North 
America. 

Under Phase II 
up to one 
additional 
township could 
be purchased in 
the Black River 
unit. 

No Land 
Exchange 
Alternative 

1.25 
million 
acres 

Primarily 
Federal 
ownership 

Fish, wildlife, 
and 
ecosystem 
would be 
generally 
unaffected by 
human 
activities.   

Natural in 
appearance. 

This unit is large and 
remote. Most travel is by 
motorboat or snowmobile 
on the Black and Little 
Black rivers. 
Opportunities for airplane 
landings exist on large 
lakes. A visitor to the unit 
is unlikely to meet other 
humans, except along 
major rivers of the unit. 

The Black River unit 
provides outstanding 
opportunities for primitive 
recreation. Challenge, 
isolation, and risk would 
be part of any recreational 
experience that a person 
might undertake while 
visiting the unit. 

The Black River 
country is probably 
the most productive 
lynx area in Alaska.  
This area remains as 
some of the most 
remote and wild 
country in North 
America. 

No loss or gain. 
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Table 4-34 The Flats Unit wilderness study evaluation of Refuge lands with suitable wilderness values under Phase I of the alternatives 

Alternative 

Criteria for Wilderness Review and Evaluation Net Effect on 
Refuge Lands 

Size Land 
Ownership 

Natural 
Integrity 

Apparent 
Naturalness 

Outstanding 
Opportunities for 

Solitude 

Outstanding 
Opportunities for 

Primitive Recreation 

Special or Unique 
Features Acres 

Proposed Action 2.25 
million 
acres 

This unit 
would 
increase by 
roughly six 
townships in 
the initial 
exchange. 
Another 
nearly 2 1/3 
townships 
would be 
gained when 
Doyon takes a 
12(b) 
selection 
elsewhere.   

Fish, wildlife, 
and 
ecosystem 
would be 
generally 
unaffected by 
human 
activities.   

Natural in 
appearance. 

This unit is large and 
much of it is remote.  
Most travel occurs on the 
Yukon River and its major 
tributaries by boat.  
Snowmobiles are common 
transportation on the 
frozen rivers. Planes can 
land on the large lakes, 
river, or gravel bars. 
Opportunities are plentiful 
for solitude and visitors 
will seldom encounter 
other people except along 
the rivers. 

The Yukon River is a 
good river for floating. It 
provides good wildlife 
viewing and fishing. 
Gravel bars are plentiful 
for camping. Venturing 
away from the river would 
take a visitor to areas 
rarely visited by others. 
The majority of lands 
gained through the 
exchange would be in 
close proximity to villages 
and/or the Yukon River. 
These lands are major 
subsistence use areas.  

This unit contains one 
of the most consistent 
and outstanding 
waterfowl production 
areas in North 
America. Numerous 
historic sites also 
occur along the 
Yukon River, which 
add to the character 
of the unit. 

The Flats Unit 
could gain 
roughly 8 1/3 
townships 
through the 
initial exchange 
and from Doyon 
not making a 
12(b) selection.   
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Table 4-34 The Flats Unit wilderness study evaluation of Refuge lands with suitable wilderness values under Phase I of the alternatives 

(continued) 

Alternative 

Criteria for Wilderness Review and Evaluation Net Effect  on 
Refuge Lands 

Size Land 
Ownership 

Natural 
Integrity 

Apparent 
Naturalness 

Outstanding 
Opportunities for 

Solitude

Outstanding 
Opportunities for 

Primitive Recreation

Special or Unique 
Features Acres 

Non-
Development 
Easements 
Alternatives 

2.25 
million 
acres 

This unit will 
increase by 
roughly six 
townships in 
the initial 
exchange. 
Another 
nearly 2 1/3 
townships 
would be 
gained when 
Doyon takes a 
12(b) 
selection 
elsewhere.   

Fish, wildlife, 
and 
ecosystem 
would be 
generally 
unaffected by 
human 
activities.   

Natural in 
appearance. 

This unit is large and 
much of it is remote.  
Most travel occurs on the 
Yukon River and its major 
tributaries by boat. 
Snowmobiles are common 
transportation on the 
frozen rivers. Planes can 
land on the large lakes, 
river, or gravel bars. 
Opportunities for solitude 
are plentiful, and visitors 
seldom encounter other 
people, except along the 
rivers. 

The Yukon River is a 
good river for floating. It 
provides good wildlife 
viewing and fishing. 
Gravel bars are plentiful 
for camping. Venturing 
away from the river would 
take a visitor to areas 
rarely visited by others. 
The majority of lands 
gained through the 
exchange would be in 
close proximity to villages 
and/or the Yukon River. 
These lands are major 
subsistence use areas.   

This unit contains one 
of the most consistent 
and outstanding 
waterfowl production 
areas in North 
America.  Numerous 
historic sites also 
occur along the 
Yukon River which 
add to the character 
of the unit. 

The Flats Unit 
could gain 
roughly 8 1/3 
townships 
through the 
initial exchange 
and from Doyon 
not making a 
12(b) selection.   

Excluding 
White-Crazy 
Mountains 
Alternatives 

 

 

 

 

2.25 
million 
acres 

This unit 
would 
increase by 
roughly six 
townships in 
the initial 
exchange. 
Another 
nearly 2 1/3 
townships 
would be 
gained when 
Doyon takes a 

Fish, wildlife, 
and 
ecosystem 
would be 
generally 
unaffected by 
human 
activities.   

Natural in 
appearance. 

This unit is large and 
much of it is remote. Most 
travel occurs on the 
Yukon River and its major 
tributaries by boat. 
Snowmobiles are common 
transportation on the 
frozen rivers. Planes can 
land on the large lakes, 
river, or gravel bars. 
Opportunities for solitude 
are plentiful, and visitors 
seldom encounter other 

The Yukon River is a 
good river for floating. It 
provides good wildlife 
viewing and fishing.  
Gravel bars are plentiful 
for camping. Venturing 
away from the river would 
take a visitor to areas 
rarely visited by others. 
The majority of lands 
gained through the 
exchange would be in 
close proximity to villages 

This unit contains one 
of the most consistent 
and outstanding 
waterfowl production 
areas in North 
America. Numerous 
historic sites also 
occur along the 
Yukon River, which 
add to the character 
of the unit. 

The Flats Unit 
could gain 
roughly 8 1/3 
townships 
through the 
initial exchange 
and from Doyon 
not making a 
12(b) selection.   
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Table 4-34 The Flats Unit wilderness study evaluation of Refuge lands with suitable wilderness values under Phase I of the alternatives 
(continued) 

Alternative 

Criteria for Wilderness Review and Evaluation Net Effect  on 
Refuge Lands 

Size Land 
Ownership 

Natural 
Integrity 

Apparent 
Naturalness 

Outstanding 
Opportunities for 

Solitude

Outstanding 
Opportunities for 

Primitive Recreation

Special or Unique 
Features Acres 

Excluding 
White-Crazy 
Mountains 
Alternatives 
(continued) 

12(b) 
selection 
elsewhere.  

people, except along the 
rivers. 

and/or the Yukon River. 
These lands are major 
subsistence use areas. 

No Land 
Exchange 
Alternative 

2.25 
million 
acres 

Primarily 
Federal 
ownership, 
although large 
blocks of 
Native lands 
surround 
communities. 

Fish, wildlife, 
and 
ecosystem 
would be 
generally 
unaffected by 
human 
activities.   

Natural in 
appearance. 

This unit is large and 
much of it is remote.  
Most travel occurs on the 
Yukon River and its major 
tributaries by boat. 
Snowmobiles are common 
transportation on the 
frozen rivers. Planes can 
land on the large lakes, 
river, or gravel bars. 
Opportunities for solitude 
are plentiful, and visitors 
seldom encounter other 
people except along the 
rivers. 

The Yukon River is a 
good river for floating. It 
provides good wildlife 
viewing and fishing.  
Gravel bars are plentiful 
for camping. Venturing 
away from the river would 
take a visitor to areas 
rarely visited by others. 

This unit contains one 
of the most consistent 
and outstanding 
waterfowl production 
areas in North 
America. Numerous 
historic sites also 
occur along the 
Yukon River, which 
add to the character 
of the unit. 

No loss or gain. 
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Table 4-35 The Flats Unit wilderness study evaluation of Refuge lands with suitable wilderness values under Phase II of the alternatives 

Alternative 

Criteria for Wilderness Review and Evaluation Net Effect on 
Refuge Lands 

Size Land 
Ownership 

Natural 
Integrity 

Apparent 
Naturalness 

Outstanding 
Opportunities for 

Solitude 

Outstanding 
Opportunities for 

Primitive Recreation 

Special or Unique 
Features Acres 

Proposed Action 2.25 
million 
acres 

The Service 
could gain up 
to four 
townships 
from Doyon 
(ranked #12, 
13, 15, and 
16) through 
purchase in 
this unit. 

Fish, wildlife, 
and 
ecosystem 
would be 
generally 
unaffected by 
human 
activities.   

Natural in 
appearance. 

This unit is large and 
much of it is remote. Most 
travel occurs on the 
Yukon River and its major 
tributaries by boat. 
Snowmobiles are common 
transportation on the 
frozen rivers. Planes can 
land on the large lakes, 
river, or gravel bars.  
Opportunities for solitude 
are plentiful, and visitors 
seldom encounter other 
people, except along the 
rivers. 

The Yukon River is a 
good river for floating. It 
provides good wildlife 
viewing and fishing. 
Gravel bars are plentiful 
for camping. Venturing 
away from the river would 
take a visitor to areas 
rarely visited by others. 
The majority of lands 
gained through the 
exchange would be in 
close proximity to villages 
and/or the Yukon River, 
which are major 
subsistence use areas.   

This unit contains one 
of the most consistent 
and outstanding 
waterfowl production 
areas in North 
America. Numerous 
historic sites also 
occur along the 
Yukon River that add 
to the character of the 
unit. 

Under Phase II, 
up to four 
additional 
townships in the 
unit (ranked 
#12, 13, 15, and 
16) could be 
purchased by 
the Service 
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Table 4-35 The Flats Unit wilderness study evaluation of Refuge lands with suitable wilderness values under Phase II of the alternatives 

(continued) 

Alternative 

Criteria for Wilderness Review and Evaluation Net Effect on 
Refuge Lands

Size Land 
Ownership 

Natural 
Integrity 

Apparent 
Naturalness 

Outstanding 
Opportunities for 

Solitude

Outstanding 
Opportunities for 

Primitive Recreation

Special or Unique 
Features Acres 

Non-
Development 
Easements 
Alternative 

2.25 
million 
acres 

Primarily 
Federal 
ownership, 
although large 
blocks of 
Native lands 
consolidated 
around 
communities. 

Fish, wildlife, 
and 
ecosystem 
would be 
generally 
unaffected by 
human 
activities.   

Natural in 
appearance. 

This unit is large and 
much of it is remote. Most 
travel occurs on the 
Yukon River and its major 
tributaries by boat. 
Snowmobiles are common 
transportation on the 
frozen rivers. Planes can 
land on the large lakes, 
river, or gravel bars. 
Opportunities for solitude 
are plentiful, and visitors 
seldom encounter other 
people, except along the 
rivers. 

The Yukon River is a 
good river for floating. It 
provides good wildlife 
viewing and fishing.  
Gravel bars are plentiful 
for camping. Venturing 
away from the river would 
take a visitor to areas 
rarely visited by others. 
The general public would 
not have access to non-
development easements. 

This unit contains one 
of the most consistent 
and outstanding 
waterfowl production 
areas in North 
America.  Numerous 
historic sites also 
occur along the 
Yukon River that add 
to the character of the 
unit. 

No loss or gain 
since four 
townships along 
the Yukon River 
would be placed 
under a non-
development 
easement in 
Phase I. 

Excluding 
White-Crazy 
Mountains 
Alternative 

2.25 
million 
acres 

The Service 
could gain up 
to four 
townships in 
this unit from 
Doyon 
(ranked #12, 
13, 15, and 
16) through 
Service 
purchase. 

Fish, wildlife, 
and 
ecosystem 
would be 
generally 
unaffected by 
human 
activities.   

Natural in 
appearance. 

This unit is large and 
remote. Most travel occurs 
on the Yukon River and 
its major tributaries by 
boat. Snowmobiles are 
common transportation on 
the frozen rivers. Planes 
can land on the large 
lakes, river, or gravel bars. 
Opportunities for solitude 
are plentiful, and visitors 
seldom encounter other 
people, except along 
rivers. 

The Yukon River is a 
good river for floating. It 
provides good wildlife 
viewing and fishing. 
Gravel bars are plentiful 
for camping. Venturing 
away from the river would 
take a visitor to areas 
rarely visited by others. 
The majority of lands 
gained through the 
exchange would be in 
close proximity to villages 
and/or the Yukon River.     

This unit contains one 
of the most consistent 
and outstanding 
waterfowl production 
areas in North 
America. Numerous 
historic sites also 
occur along the 
Yukon River that add 
to the character of the 
unit. 

Under Phase II 
up to four 
additional 
townships in the 
unit (ranked 
#12, 13, 15, and 
16) could be 
purchased by 
the Service. 
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Table 4-35 The Flats Unit wilderness study evaluation of Refuge lands with suitable wilderness values under Phase II of the alternatives 
(continued) 

Alternative 

Criteria for Wilderness Review and Evaluation Net Effect on 
Refuge Lands

Size Land 
Ownership 

Natural 
Integrity 

Apparent 
Naturalness 

Outstanding 
Opportunities for 

Solitude

Outstanding 
Opportunities for 

Primitive Recreation

Special or Unique 
Features Acres 

No Land 
Exchange 
Alternative 

2.25 
million 
acres 

Primarily 
Federal 
ownership, 
although large 
blocks of 
Native lands 
surround 
communities. 

Fish, wildlife, 
and 
ecosystem 
would be 
generally 
unaffected by 
human 
activities.   

Natural in 
appearance. 

This unit is large and 
much of it is remote. Most 
travel occurs on the 
Yukon River and its major 
tributaries by boat. 
Snowmobiles are common 
transportation on the 
frozen rivers. Planes can 
land on the large lakes, 
river, or gravel bars.  
Opportunities are plentiful 
for solitude and visitors 
seldom encounter other 
people except along the 
rivers. 

The Yukon River is a 
good river for floating. It 
provides good wildlife 
viewing and fishing. 
Gravel bars are plentiful 
for camping. Venturing 
away from the river would 
take a visitor to areas 
rarely visited by others. 

This unit contains one 
of the most consistent 
and outstanding 
waterfowl production 
areas in North 
America. Numerous 
historic sites also 
occur along the 
Yukon River that add 
to the character of the 
unit. 

No loss or gain. 
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Table 4-36 Sheenjek/Porcupine Unit wilderness study evaluation of Refuge lands with suitable wilderness values under Phase I of the 
alternatives  

Alternative 

Criteria for Wilderness Review and Evaluation Net Effect on 
Refuge Lands 

Size Land 
Ownership 

Natural 
Integrity 

Apparent 
Naturalness 

Outstanding 
Opportunities for 

Solitude 

Outstanding 
Opportunities for 

Primitive Recreation 

Special or Unique 
Features Acres 

Proposed Action 1.45 
million 
acres 

This unit 
would 
increase by 
one township 
in the initial 
exchange. 
Consolidation 
of lands 
would add 
one township. 
Another ½ 
township 
would be 
gained when 
Doyon takes a 
12(b) 
selection 
elsewhere.  

Fish, wildlife, 
and 
ecosystem 
would be 
generally 
unaffected by 
human 
activities.   

Natural in 
appearance. 

This unit is large and 
remote. Most travel 
occurs by motorboat on 
the Porcupine and 
Sheenjek rivers. 
Snowmobiles are 
common transportation on 
the frozen rivers. Planes 
can land on the large 
lakes, river, or gravel 
bars. Opportunities for 
solitude are plentiful, and 
visitors seldom encounter 
other people, except along 
the rivers. 

The Porcupine and 
Sheenjek rivers are good 
for floating. Gravel bars 
for camping are plentiful. 
Those willing to venture 
away from the main rivers 
would soon be in areas 
rarely visited by others. 
Travel on foot is difficult. 
Visitors would soon be 
aware of the challenge and 
risk that comes with travel 
in this unit. The majority 
of lands that would be 
gained through the 
exchange are close to the 
village of Chalkyitsik and 
receive a fair amount of 
subsistence use.    

The Sheenjek and 
Porcupine rivers are 
special features in 
this area. Both were 
identified in 
ANILCA for study as 
possible additions to 
the Wild and Scenic 
River system. 

The Sheenjek / 
Porcupine Unit 
could gain 2½ 
townships 
through the 
initial exchange, 
from 
consolidation, 
and from Doyon 
not making a 
12(b) selection.   
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Table 4-36 Sheenjek/Porcupine Unit wilderness study evaluation of Refuge lands with suitable wilderness values under Phase I of the 

alternatives (continued) 

Alternative 

Criteria for Wilderness Review and Evaluation Net Effect on 
Refuge Lands

Size Land 
Ownership 

Natural 
Integrity 

Apparent 
Naturalness 

Outstanding 
Opportunities for 

Solitude

Outstanding 
Opportunities for 

Primitive Recreation

Special or Unique 
Features Acres 

Non-
Development 
Easements 
Alternative 

1.45 
million 
acres 

This unit 
would 
increase by 
one township 
in the initial 
exchange. 
Consolidation 
of lands 
would add 
one township.  
Another ½ 
township 
would be 
gained when 
Doyon takes a 
12(b) 
selection 
elsewhere. 

Fish, wildlife, 
and 
ecosystem 
would be 
generally 
unaffected by 
human 
activities.   

Natural in 
appearance 

This unit is large and 
remote.  Most travel 
occurs by motorboat on 
the Porcupine and 
Sheenjek rivers.  
Snowmobiles are 
common transportation on 
the frozen rivers. Planes 
can land on the large 
lakes, river, or gravel 
bars. Opportunities for 
solitude are plentiful, and 
visitors seldom encounter 
other people, except along 
the rivers. 

The Porcupine and 
Sheenjek rivers are good 
for floating. Gravel bars 
for camping are plentiful. 
Those willing to venture 
away from the main rivers 
would soon be in areas 
rarely visited by others. 
Travel on foot is difficult. 
Visitors would soon be 
aware of the challenge and 
risk that comes with travel 
in this unit. The majority 
of lands that would be 
gained through the 
exchange are close to the 
village of Chalkyitsik and 
receive a fair amount of 
subsistence use. Non-
development easements 
on Doyon lands near 
Chalkyitsik (township 
ranked #9 and half of 
township ranked #11) 
would not be open to the 
general public. 

Both the Sheenjek 
and Porcupine rivers 
are the special 
features in this area.  
Both were identified 
in ANILCA for study 
as possible additions 
to the Wild and 
Scenic River system. 

The Sheenjek / 
Porcupine Unit 
could gain 2½ 
townships 
through the 
initial exchange, 
from 
consolidation, 
and from Doyon 
not making a 
12(b) selection.   
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Table 4-36 Sheenjek/Porcupine Unit wilderness study evaluation of Refuge lands with suitable wilderness values under Phase I of the 
alternatives (continued) 

Alternative 

Criteria for Wilderness Review and Evaluation Net Effect on 
Refuge Lands

Size Land 
Ownership 

Natural 
Integrity 

Apparent 
Naturalness 

Outstanding 
Opportunities for 

Solitude

Outstanding 
Opportunities for 

Primitive Recreation

Special or Unique 
Features Acres 

Excluding 
White-Crazy 
Mountains 
Alternative 

1.45 
million 
acres 

This unit 
would 
increase by 
one township 
in the initial 
exchange. 
Consolidation 
of lands 
would add 
one township. 
Another ½ 
township 
would be 
gained when 
Doyon takes a 
12(b) 
selection 
elsewhere. 

Fish, wildlife, 
and 
ecosystem 
would be 
generally 
unaffected by 
human 
activities.   

Natural in 
appearance. 

This unit is large and 
remote. Most travel 
occurs by motorboat on 
the Porcupine and 
Sheenjek rivers. 
Snowmobiles are 
common transportation on 
the frozen rivers. Planes 
can land on the large 
lakes, river, or gravel 
bars. Opportunities for 
solitude are plentiful, and 
visitors seldom encounter 
other people except along 
the rivers. 

The Porcupine and 
Sheenjek rivers are good 
for floating. Gravel bars 
for camping are plentiful. 
Those willing to venture 
away from the main rivers 
would soon be in areas 
rarely visited by others. 
Travel on foot is difficult. 
Visitors would soon be 
aware of the challenge and 
risk that comes with travel 
in this unit. The majority 
of lands that would be 
gained through the 
exchange are close to the 
village of Chalkyitsik and 
receive a fair amount of 
subsistence use.    

The Sheenjek and 
Porcupine rivers are 
special features in 
this area. Both were 
identified in 
ANILCA for study as 
possible additions to 
the Wild and Scenic 
River system. 

The Sheenjek / 
Porcupine Unit 
could gain 2½ 
townships 
through the 
initial exchange, 
from 
consolidation 
and from Doyon 
not making a 
12(b) selection.   

No Land 
Exchange 
Alternative 

 

 

 

 

1.45 
million 
acres 

Primarily 
Federal 
ownership 

Fish, wildlife, 
and 
ecosystem 
would be 
generally 
unaffected by 
human 
activities.   

Natural in 
appearance. 

This unit is large and 
remote. Most travel 
occurs by motorboat on 
the Porcupine and 
Sheenjek rivers.  
Snowmobiles are 
common transportation on 
the frozen rivers. Planes 
can land on the large 
lakes, river, or gravel 
bars. Opportunities for 

The Porcupine and 
Sheenjek rivers are good 
for floating. Gravel bars 
for camping are plentiful. 
Those willing to venture 
away from the main rivers 
would soon be in areas 
rarely visited by others. 
Travel on foot is difficult. 
Visitors would soon be 
aware of the challenge and 

The Sheenjek and 
Porcupine rivers are 
special features in 
this area. Both were 
identified in 
ANILCA for study as 
possible additions to 
the Wild and Scenic 
River system. 

No loss or gain. 
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Table 4-36 Sheenjek/Porcupine Unit wilderness study evaluation of Refuge lands with suitable wilderness values under Phase I of the 
alternatives (continued) 

Alternative 

Criteria for Wilderness Review and Evaluation Net Effect on 
Refuge Lands

Size Land 
Ownership 

Natural 
Integrity 

Apparent 
Naturalness 

Outstanding 
Opportunities for 

Solitude

Outstanding 
Opportunities for 

Primitive Recreation

Special or Unique 
Features Acres 

No Land 
Exchange 
Alternative 
(continued) 
 

 

solitude are plentiful, and 
visitors seldom encounter 
other people, except along 
the rivers. 

risk that comes with travel 
in this unit. 
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Table 4-37 Sheenjek/Porcupine Unit wilderness study evaluation of Refuge lands with suitable wilderness values under Phase II of the 
alternatives  

Alternative 

Criteria for Wilderness Review and Evaluation Net Effect on 
Refuge Lands 

Size Land 
Ownership 

Natural 
Integrity 

Apparent 
Naturalness 

Outstanding 
Opportunities for 

Solitude 

Outstanding 
Opportunities for 

Primitive Recreation 

Special or Unique 
Features Acres 

Proposed Action 1.45 
million 
acres 

The Service 
could gain up 
to 1½ 
townships 
from Doyon 
(ranked #9 
and 11) 
through 
purchase in 
this unit.  

Fish, wildlife, 
and 
ecosystem 
would be 
generally 
unaffected by 
human 
activities.   

Natural in 
appearance. 

This unit is large and 
remote. Most travel occurs 
by motorboat on the 
Porcupine and Sheenjek 
rivers. Snowmobiles are 
common transportation on 
the frozen rivers. Planes 
can land on the large 
lakes, river, or gravel bars. 
Opportunities for solitude 
are plentiful, and visitors 
seldom encounter other 
people, except along the 
rivers. 

The Porcupine and 
Sheenjek rivers are good 
for floating. Gravel bars 
for camping are plentiful. 
Those who are willing to 
venture away from the 
main rivers would soon be 
in areas rarely visited by 
others. Travel on foot is 
difficult. Visitors would 
soon be aware of the 
challenge and risk that 
comes with travel in this 
unit. The majority of lands 
gained through the 
exchange would be in 
close proximity to the 
Porcupine River, which is 
a major travel corridor for 
subsistence users.    

The Sheenjek and 
Porcupine rivers are 
the special features in 
this area. Both were 
identified in ANILCA 
for study as possible 
additions to the Wild 
and Scenic River 
system. 

Under Phase II 
up to 1½ 
additional 
townships 
(ranked #9 and 
11) could be 
purchased in 
the unit. 
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Table 4-37 Sheenjek/Porcupine Unit wilderness study evaluation of Refuge lands with suitable wilderness values under Phase II of the 

alternatives (continued) 

Alternative 

Criteria for Wilderness Review and Evaluation Net Effect on 
Refuge Lands

Size Land 
Ownership 

Natural 
Integrity 

Apparent 
Naturalness 

Outstanding 
Opportunities for 

Solitude

Outstanding 
Opportunities for 

Primitive Recreation

Special or Unique 
Features Acres 

Non-
Development 
Easements 
Alternative 

1.45 
million 
acres 

Primarily 
Federal 
ownership, 
with no 
further gains 
in land by the 
Service. 

Fish, wildlife, 
and 
ecosystem 
would be 
generally 
unaffected by 
human 
activities.   

Natural in 
appearance. 

This unit is large and 
remote. Most travel occurs 
by motorboat on the 
Porcupine and Sheenjek 
rivers. Snowmobiles are 
common transportation on 
the frozen rivers. Planes 
can land on the large 
lakes, river, or gravel bars. 
Opportunities for solitude 
are plentiful, and visitors 
seldom encounter other 
people, except along the 
rivers. 

The Porcupine and 
Sheenjek rivers are good 
for floating. Gravel bars 
for camping are plentiful. 
Those who are willing to 
venture away from the 
main rivers would soon be 
in areas rarely visited by 
others. Travel on foot is 
difficult. Visitors would 
soon be aware of the 
challenge and risk that 
comes with travel in this 
unit. The general public 
would not have access to 
non-development 
easements. 

Both the Sheenjek 
and Porcupine Rivers 
are the special 
features in this area.  
Both were identified 
in ANILCA for study 
as possible additions 
to the Wild and 
Scenic River system. 

No loss or gain 
since 1 ½ 
townships 
along the 
Porcupine 
River would 
have been 
placed under a 
non-
development 
easement in 
Phase I. 

Excluding 
White-Crazy 
Mountains 
Alternative 

 

 

 

1.45 
million 
acres 

The Service 
could gain up 
to 1½ 
townships 
from Doyon 
(ranked #9 
and 11) 
through 
purchase in 
this unit. 

Fish, wildlife, 
and 
ecosystem 
would be 
generally 
unaffected by 
human 
activities.   

Natural in 
appearance. 

This unit is large and 
remote. Most travel occurs 
by motorboat on the 
Porcupine and Sheenjek 
rivers. Snowmobiles are 
common transportation on 
the frozen rivers. Planes 
can land on the large 
lakes, river, or gravel bars. 
Opportunities for solitude 
are plentiful, and visitors 
seldom encounter other 

The Porcupine and 
Sheenjek rivers are good 
for floating. Gravel bars 
for camping are plentiful. 
Those willing to venture 
away from the main rivers 
would soon be in areas 
rarely visited by others. 
Travel on foot is difficult. 
Visitors would soon be 
aware of the challenge and 
risk that comes with travel 

The Sheenjek and 
Porcupine rivers are 
special features in this 
area. Both were 
identified in ANILCA 
for study as possible 
additions to the Wild 
and Scenic River 
system. 

Under Phase II 
up to 1½ 
additional 
townships 
(ranked #9 and 
11) could be 
purchased in 
the unit. 
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Table 4-37 Sheenjek/Porcupine Unit wilderness study evaluation of Refuge lands with suitable wilderness values under Phase II of the 
alternatives (continued) 

Alternative 

Criteria for Wilderness Review and Evaluation Net Effect on 
Refuge Lands

Size Land 
Ownership 

Natural 
Integrity 

Apparent 
Naturalness 

Outstanding 
Opportunities for 

Solitude

Outstanding 
Opportunities for 

Primitive Recreation

Special or Unique 
Features Acres 

Excluding 
White-Crazy 
Mountains 
Alternative 
(continued) 

people, except along the 
rivers. 

in this unit. The majority 
of lands gained through 
the exchange would be in 
close proximity to the 
Porcupine River, which is 
a major travel corridor for 
subsistence users.    

No Land 
Exchange 
Alternative 

1.45 
million 
acres 

Primarily 
Federal 
ownership. 

Fish, wildlife, 
and 
ecosystem 
generally 
unaffected by 
human 
activities.   

Natural in 
appearance. 

This unit is large and 
remote. Most travel occurs 
by motorboat on the 
Porcupine and Sheenjek 
rivers. Snowmobiles are 
common transportation on 
the frozen rivers. Planes 
can land on the large 
lakes, river, or gravel bars. 
Opportunities for solitude 
are plentiful, and visitors 
seldom encounter other 
people, except along the 
rivers. 

The Porcupine and 
Sheenjek rivers are good 
for floating. Gravel bars 
for camping are plentiful. 
Those willing to venture 
away from the main rivers 
would soon be in areas 
rarely visited by others. 
Travel on foot is difficult. 
Visitors would soon be 
aware of the challenge and 
risk that comes with travel 
in this unit. 

The Sheenjek and 
Porcupine rivers are 
special features in this 
area. Both were 
identified in ANILCA 
for study as possible 
additions to the Wild 
and Scenic River 
system. 

No loss or gain. 
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and gas activities on Doyon lands adjacent to the Wild River corridor would have negative 
impacts on the scenic qualities of this unit 

Development of a large oil field would adversely impact wilderness values such as naturalness, 
solitude, and primitiveness for 30 to 50 years or more, depending on the conception of wilderness 
character. With the exception of access road and pipeline ROWs, development would be 
restricted to lands transferred to Doyon. Impacts to the wilderness values of Service lands in the 
Refuge would be mostly limited to areas adjacent or near the well pad, pad access roads, and 
pipeline/access road ROW.  

Construction and use of a ROW for an access road and sales pipeline would result in direct and 
indirect impacts to the wilderness values of Refuge lands or the WMNRA. If the northern route 
was selected, direct impacts would occur along approximately 37 miles of Refuge lands, all of 
which would be located within the recommended-Wilderness area. Construction and maintenance 
of the pipeline and gravel road ROW would directly impact about 450 acres (cleared and/or 
graveled areas) in the recommended-Wilderness area, and indirectly affect a larger area due to 
noise, traffic, and other activity. These activities would adversely impact wilderness values such 
as naturalness, solitude, and primitiveness for 30 to 50 years or more. If the southern route was 
selected, impacts would occur along approximately 32 miles through the WMNRA, directly 
impacting about 390 acres. Opportunities for solitude would be impacted on a broader scale if 
public access to the area increased due to construction of an access road. It is uncertain whether 
or not the road would be closed to the public on Federal lands. If it were to be open to the public, 
there would be increased traffic and use of the area by the public, which could impact wilderness 
values.  

Small Oil Field Development 

The effects of development of a small oil field would be similar to those described above for 
development of a large field. Except for the access ROW, the field would be developed on private 
lands. Direct effects of the ROW would be the same as described above for a large oil field 
development. Indirect effects would be proportionately reduced due to the smaller scale of the 
field, which would have less activity (e.g., traffic) due to reduced staffing and fewer well sites 
and roads. 

Oil Spills  

Most oil spills would be expected to affect only areas very near development unless released into 
a large stream. Most spills would be expected to occur at the field itself located on private lands 
and would be contained on gravel pads. Depending upon the ROW route alignment, the 
recommended-Wilderness area or the WMNRA could be affected if an oil spill were to occur 
along the pipeline or access road.  

4.17.3 Effects of the Land Exchange with Non-Development Easements Alternative on 
Wild and Scenic Rivers, Wilderness Values, and Other Special Areas 

4.17.3.1 Phase I Effects 

Under this alternative, lands would be exchanged as described under Phase I of the Proposed 
Action; Doyon would place non-development easements on up to 120,000 acres of Doyon lands 
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within the Refuge. Although easement lands exhibit wilderness values, they would not be open to 
the public. Therefore, the easements would have no effect on wilderness values.  

Exploration  

Effects of seismic surveys and exploratory drilling on Wild and Scenic Rivers, wilderness values, 
and special areas under the Land Exchange with Non-Development Easements Alternative would 
be the similar to those identified above for exploration under the Proposed Action. 

4.17.3.2 Phase II Effects  

There would be no purchase of lands in Phase II of this alternative. 

Large Oil Field Development 

Direct and indirect effects of development of a large oil field under the Land Exchange with 
Non-Development Easements Alternative on Wild and Scenic Rivers, wilderness values, and 
special use areas would be similar to those identified above for development of a large field under 
the Proposed Action.  

Small Oil Field Development  

Direct and indirect effects from the development of a small field under the Land Exchange with 
Non-Development Easements Alternative on Wild and Scenic Rivers, wilderness values, and 
special use areas would be similar to those described above for small field development under the 
Proposed Action. 

Oil Spills  

Direct and indirect effects of oil spills on Wild and Scenic Rivers, wilderness values, and special 
use areas under the Land Exchange with Non-Development Easements Alternative would be 
similar to those described above for oil spills under the Proposed Action. 

4.17.4 Effects of the Land Exchange Excluding the White-Crazy Mountains Alternative on 
Wild and Scenic Rivers, Wilderness Values, and Other Special Areas 

4.17.4.1 Phase I Effects 

Under Phase I of the Land Exchange Excluding the White-Crazy Mountains Alternative, Refuge 
lands would increase by at least 88,000 acres and would exhibit wilderness values. Refuge lands 
would also be consolidated, resulting in more contiguous ownership in larger blocks. This aspect 
of the exchange could augment the property’s wilderness values by creating larger blocks of 
public land, possibly further increasing the opportunity for primitive recreation, solitude, and 
other wilderness values.  

Under the Land Exchange Excluding the White-Crazy Mountains Alternative, Doyon would not 
receive any surface lands or surface occupancy rights in the recommended-Wilderness area. 
Doyon would receive some subsurface oil and gas interests on approximately 20,800 acres in this 
area (halo lands), but without surface ownership or rights to surface occupancy; there would be 
no direct effects on the wilderness values. Exclusion of these lands would also provide a buffer of 
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Refuge lands approximately 7 miles wide between the WMNRA and the core lands where 
exploration and development could take place.  

Exploration 

Effects of seismic surveys and exploratory drilling on Wild and Scenic Rivers, wilderness values, 
and special areas under the Land Exchange Excluding the White-Crazy Mountains Alternative 
would be nearly the same as those identified above for the Proposed Action and the Land 
Exchange with Non-Development Easement Alternative. However, under the Land Exchange 
Excluding the White-Crazy Mountains Alternative, exploration (seismic surveys or drilling) 
would not take place in the area specifically recommended by the Service for Wilderness 
designation. There would also be an approximately 7-mile-wide buffer of Refuge lands between 
the core lands where exploration would take place and the WMNRA, greatly limiting potential 
indirect effects on this special area. 

4.17.4.2 Phase II Effects  

If oil or gas resources are discovered and developed on exchange lands, the Service would be able 
to purchase up to 81,000 acres of Doyon lands within the Refuge boundary using the perpetual 
production payments. All of these lands currently exhibit most, if not all, wilderness values. 
Along with Phase I, this represents a total net increase by the Service of up to 169,000 acres of 
surface lands with wilderness value. The WMNRA could be affected under this action alternative 
if oil is discovered and developed, and the southern route is selected for an access road and 
pipeline ROW. The recommended-Wilderness area could be affected if the northern ROW route 
is selected. Though directional drilling into halo lands underlying the recommended-Wilderness 
areas would be allowed in this alternative, no impacts to surface wilderness values would be 
expected from this activity.  

Large Oil Field Development 

Direct and indirect effects of development of a large oil field under the Land Exchange Excluding 
the White-Crazy Mountains Alternative on Wild and Scenic Rivers, wilderness values, and 
special areas would be nearly the same as those identified above for development of a large field 
under the Proposed Action, except that the development could not take place within the 
recommended-Wilderness area. The direct effects to Refuge lands with wilderness values would 
also differ in that with the northern route, 42 miles of the ROW (510 acres) would be on the 
Refuge and within the recommended-Wilderness area, while with the southern route, 
approximately 8 miles of the ROW (95 acres) would be on the Refuge and within the 
recommended-Wilderness area. 

Small Oil Field Development  

Direct and indirect effects of development of a small oil field under the Land Exchange 
Excluding the White-Crazy Mountains Alternative on Wild and Scenic Rivers, wilderness values, 
and special areas would be nearly the same as those identified above for development of a large 
field under the Proposed Action, except that the development could not take place within the 
recommended-Wilderness area.  
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Oil Spills  

Direct and indirect effects of oil spills on Wild and Scenic Rivers, wilderness values, and special 
use areas under the Land Exchange with Non-Development Easements Alternative would be 
similar to those described above for oil spills under the Proposed Action. 

4.17.5 Effects of No Land Exchange Alternative on Wild and Scenic Rivers, Wilderness 
Values, and Other Special Areas 
Under the No Land Exchange Alternative, no land exchanges would take place between Doyon 
and the Service. There would be no net gain in acres of Refuge lands and no consolidation of 
existing Refuge lands. There would be no effects on wild and scenic rivers, wilderness values, or 
other special areas. Lands administered by the Refuge would continue to remain in relatively 
pristine condition and serve to meet the Refuge purposes. Most Doyon land would likely continue 
to remain in pristine condition, which would benefit Refuge resources and support the Refuge 
purposes at a regional scale. There would be no effect on Wild and Scenic Rivers, wilderness 
values, or special use areas. Under this alternative, there would be no net increase in, or 
consolidation of, Refuge lands with wilderness values. Doyon lands could be explored and 
potentially developed for oil and gas. Effects of oil and gas exploration and development on non-
exchange lands are considered in the cumulative effects analysis (Section 4.24).  

4.18 Effects on Visual Resources 

The Refuge is a large and relatively pristine area used for conservation purposes, subsistence 
activities, and various recreational pursuits. The area is also used by the public for scenic 
overflights and landings. One of the “special values” of the Refuge is the scenic White Mountains 
(U.S. Fish and Wildlife Service 1987a); this area of the Refuge was recommended by the Service 
to be a designated Wilderness area based in part on its visual resources. Except for the five 
villages, there are no developed areas within the Refuge. The BLM has assigned lands within this 
conservation unit to Visual Resource Management classes based on scenic value and sensitivity, 
and manages the lands accordingly. 

The analysis of effects on visual resources focused on the potential loss of public access to scenic 
areas due to the proposed land exchange and on the alteration of vegetation and landscape in 
areas associated with oil and gas exploration and development. The area of potential effect was 
established using U.S. Forest Service (1995) standards for distances that would constitute the 
foreground (up to 0.5 mile from the viewer), middle ground (up to 4 miles from the foreground), 
and background (4 miles from the viewer to the horizon) of a viewer. The horizon distance of 10 
miles was selected based on the maximum viewshed reported for the Beaver Creek Wild River 
(Bureau of Land Management and U.S. Fish and Wildlife Service 1983). This horizon distance 
was applied to the entire Refuge as a conservative estimate; however, much of the Refuge is level 
terrain and forested, and would therefore have a much smaller viewshed.  

The exchange of lands under all of the alternatives would have no direct effect on visual 
resources, but the exchange under the action alternatives would affect public access and use of 
areas with scenic value. All Refuge lands have scenic value as undeveloped areas in a 
conservation unit managed partly for recreational opportunities; and under all three action 
alternatives the Refuge would experience a net gain in Refuge lands. There would be no net gain 
in lands under the No Land Exchange Alternative. Under the Proposed Action and the Exchange 
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with Non-Development Easements Alternative, Doyon would receive 26,500 acres in the 
recommended-Wilderness area, which is considered to have high scenic value.  

Visual resources would be affected by the clearing of vegetation for seismic survey lines and 
access trails, for ice pads for exploratory drilling, and for the development of a large or small oil 
field. The maximum areas of visual disturbance from the development of a large or small field are 
shown in Table 4-38. These areas of potential effect would be the same for all action alternatives. 
However, under the Land Exchange Excluding the White-Crazy Mountains, exploration and 
development (except the ROW) would not take place in the recommended-Wilderness area, 
which has high scenic value. Under all the action alternatives, development could possibly be 
seen from the recommended-Wilderness area, especially at night when lighting would be visible 
in the night sky. The No Land Exchange Alternative would have no effect on visual resources. 
The acreages listed in this section are for the maximum potential (worse-case scenario) visual 
impacts; the actual visual impact of any part of the development may be much less due to local 
conditions such as tree height or topography. 

Development under any action alternative would require a pipeline and access road ROW. The 
maximum area within which there would be impacts to visual resources from construction and 
operation of a ROW for accessing a large or small field would vary with the route selected and 
alternative, as shown in Tables 4-39 and 4-40. 

Construction of an access road and sales pipeline along the northern route under any action 
alternative would traverse the recommended-Wilderness area that has a high scenic value. A 
ROW along the southern route would traverse the WMNRA under the Proposed Action and Land 
Exchange with Non-Development Easements Alternative, and would affect the WMNRA and a 
smaller portion of the recommended-Wilderness area under the Land Exchange Excluding the 
White-Crazy Mountains Alternative. 

4.18.1 Effects of the Proposed Action on Visual Resources 
4.18.1.1 Phase I Effects 

The exchange of lands would not in itself affect visual resources. The exchange would facilitate 
exploration of the core lands for oil and gas. Under the Proposed Action, Doyon would receive 
26,500 acres in the recommended-Wilderness area, which is considered to have high scenic value. 
The exchange would also privatize the 110,000 acres of core lands, which would then be closed 
to public use and diminish use of scenic values. The Refuge would experience a net gain of 
96,500 acres under Federal ownership, all of which would have scenic value as undeveloped land. 

Exploration  

Seismic Surveys 

Seismic surveys can affect visual resources through the clearing of vegetation and construction 
and operation of camps and other human activity. Seismic surveys are expected to occur only in 
winter when land use is at a minimum. Temporary visual impacts would be caused by vehicles, 
equipment, and camp structures. Long-term impacts would be caused by the clearing/mulching of 
survey lines, and the formation of ruts, thermokarst, or exposed soil due to vehicle travel. Survey 
lines would be cleared on approximately 170 to 340 acres, and access trails could require some 
clearing over an additional 250 acres. Cleared seismic survey trails would likely be visible from 
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both the ground and air for decades, with the length of time until regeneration depending on the 
type of plant cover. Regeneration to communities closely resembling the existing ones in plant 
species composition and size may take 70 to 230 years in black spruce forests, 65 to 116 years in 
white spruce forests, and 30 to 40 years in shrub/scrub habitats. However, a portion of the core 
lands has experienced wildfires over the last 20 years, with some as recent as 2005. Evidence of 
seismic surveys would be less visible in these burned areas. With an average fire cycle of about 
100 years, future wildfires may shorten the duration of visual effects of seismic surveys 
conducted in forested areas. Plant recovery in deciduous forests may occur quicker than in conifer 
forests, as most deciduous trees and shrubs in northern forests can produce new growth 
vegetatively from basal sprouting and suckering, while most conifers reproduce from seedling 
establishment. Seed germination is most successful on exposed mineral soil (Zasada 1986), but 
winter seismic activities are not likely to expose major areas of mineral soil. 

Table 4-38 Maximum area of potential visual impact from construction and operation of a 
large or small field (excluding the access road and/or sales pipeline ROW) 

Distance Zone 
Maximum Area of Visual Impact 

Large Field 
(acres) 

Small Field 
(acres) 

Foreground  37,500  1,000 
Middle Ground  344,000  44,500 
Background  803,000  209,000 

 

Table 4-39 Maximum area of potential visual impact from construction and operation of an 
access road and sales pipeline ROW along the southern route 

Visual 
Distance 

Zone 
Alternative 

Refuge 
Lands 
(acres) 

BLM Lands 
(acres) Total Route

(acres) 2 All Class II1 Class III1 

Foreground 

Proposed Action 0 21,000 12,800 8,000 51,500 
Non-Development 
Easements 0 21,000 12,800 8,000 51,500 

Excluding White-
Crazy Mountains 5,000 21,000 12,800 8,000 51,500 

No Land Exchange  0 0 0 0 0 

Middle 
Ground 

Proposed Action 0 184,500 115,500 69,000 461,000 
Non-Development 
Easements 0 184,500 115,500 69,000 461,000 

Excluding White-
Crazy Mountains 46,000 184,500 115,500 69,000 461,000 

No Land Exchange 0 0 0 0 0 

Background 

Proposed Action 0 410,000 256,000 153,500 1,024,500 
Non-Development 
Easements 0 410,000 256,000 153,500 1,024,500 

Excluding White-
Crazy Mountains 102,500 410,000 256,000 153,500 1,024,500 

No Land Exchange 0 0 0 0 0 
Notes: 
1 Class II: Beaver Creek Wild River viewshed and Primitive Management Unit (Objective: to retain the existing character of the 

landscape. The level of change to the characteristic landscape should be low. Management activities may be seen but should not 
attract the attention of the casual observer). Class III: Semi-Primitive Management Unit (Objective: to partially retain the 
existing character of the landscape. The level of change to the characteristic landscape should be moderate. Management 
activities may attract attention but should not dominate the view of the casual observer). 

2 Includes private lands. 
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Table 4-40 Maximum area of potential visual impact from construction and operation of an 
access road and sales pipeline ROW along the northern route 

Visual 
Distance Zone Alternative Refuge Lands

(acres) 

BLM Lands 
(acres)1 Total Route 

(acres)2 All Class II Class III 

Foreground 

Proposed Action 24,000 0 0 0 58,000 
Non-Development 
Easements 24,000 0 0 0 58,000 

Excluding White-
Crazy Mountains 27,000 0 0 0 58,000 

No Land Exchange 0 0 0 0 0 

Middle Ground 

Proposed Action 213,500 0 0 0 519,000 
Non-Development 
Easements 213,500 0 0 0 519,000 

Excluding White-
Crazy Mountains 242,000 0 0 0 519,000 

No Land Exchange 0 0 0 0 0 

Background 

Proposed Action 474,000 0 0 0 1,152,500 
Non-Development 
Easements 474,000 0 0 0 1,152,500 

Excluding White-
Crazy Mountains 535,500 0 0 0 1,152,500 

No Land Exchange 0 0 0 0 0 
Notes: 
1 Class II: Beaver Creek Wild River viewshed and Primitive Management Unit (Objective: to retain the existing character of the 

landscape. The level of change to the characteristic landscape should be low. Management activities may be seen but should not 
attract the attention of the casual observer.) Class III: Semi-Primitive Management Unit (Objective: to partially retain the 
existing character of the landscape. The level of change to the characteristic landscape should be moderate. Management 
activities may attract attention but should not dominate the view of the casual observer.) 

2 Includes private lands. 

 The cleared areas would contrast with the surrounding landscape and could be visible in the 
foreground from recreational and subsistence hunting trails, waterways, lakes, and public use 
areas. From the ground, cleared seismic lines and similar disturbances would only be visible 
laterally for a few hundred feet on most areas. Seismic survey activities would have the most 
visual effect if located on lands visible from elevated locations such as in the recommended-
Wilderness area and where surveys cross traveled areas such as Beaver Creek and Birch Creek. 
Effects could be mitigated by placing meanders in the cleared survey lines and/or making them 
discontinuous at the crossings of waterways and other areas of high use for recreation or access. 

Exploratory Drilling 

The main impacts to visual resources from exploratory drilling would be associated with 
construction and operation of ice pads, access trails, roads, camps, drill rigs, vehicles, and 
machinery. Exploratory drilling is expected to occur only in winter when visitor use is at a 
minimum. These structures would contrast with the surrounding landscape and cause moderate to 
major impacts if located in the visible foreground from villages and from recreational and 
subsistence hunting trails, waterways, lakes, and public use areas. Drilling rigs are approximately 
200 feet tall and brightly painted; they may be visible on level ground for several miles. They 
would be lighted at night and could be visible for great distances. Middle ground (up to 4.5 miles) 
and background (up to 10 miles) viewing situations would result in minor to moderate impacts. 
With the exception of access routes, exploratory drilling activities are confined to relatively small 
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areas (6 acres for each pad). Drilling is expected to occur at only two to three sites per year and 
would affect a very small proportion of the Refuge at any one time. Under the Proposed Action, 
exploratory drilling could be conducted on lands within the viewshed of Beaver Creek Wild 
River, where the viewshed can be greater than 4 miles, and within the recommended-Wilderness 
area in the White and Crazy mountains. Most of the effects on visual resources from exploratory 
drilling would be short-term and last only through the winter, although the clearing required for 
the drill pads (6 pads, 72 acres), could be visible from the air or from higher elevations for 
decades to several hundred years. As described in the seismic survey section above, the period of 
time required for regeneration of the plant communities to a state where they closely resemble 
adjacent unaffected areas depends on the type of vegetation present. 

4.18.1.2 Phase II Effects 

The purchase of additional lands by the Service would have no direct effect on visual resources, 
but would preserve the scenic values of up to 120,000 acres of land because those lands would be 
closed to development. 

Large Oil Field Development 

The effects on visual resources from development of a large oil field would be associated with the 
construction and operation of the gravel pads and oil processing facilities, gravel roads, air fields, 
housing, power lines, and pipelines to transport the oil. These activities would take place year-
round and would result in visual impacts if located in the visible foreground from recreational and 
subsistence hunting trails, waterways, lakes, or public use areas. The visible foreground is 
conservatively estimated to be 37,500 acres (Table 4-38). Lesser effects could occur within the 
middle ground (344,000 acres) and background (803,000 acres). In addition, burn-off flares and 
general work lighting would contrast against the dark night sky. These effects could be 
minimized by using the minimum number of lights needed to ensure worker safety and safe 
operation of the facility. Large oil fields typically have economic life spans of up to 30 to 
50 years, so the effects on visual resources should be considered long term. Development would 
be restricted to private lands, but may affect visual resources on adjacent Refuge lands or the 
WMNRA depending on proximity of the infrastructure to these lands and the aspect of the land. 
The greatest effect on visual resources would result from development within the viewshed of 
rivers used for recreation and subsistence. Under the Proposed Action, large field development 
could take place within the viewshed of the Beaver Creek Wild River or in the recommended-
Wilderness area.  

Vehicle traffic over gravel pads and roads could cause gravel to be sprayed on vegetation and 
dust out to 30 feet from the graveled area, and could be visible as far as 150 feet or more (Bureau 
of Land Management 2005), affecting the health of vegetation and visual characteristics of the 
surrounding landscapes.  

Surface activities that disturb stream bank terrain or remove protective vegetation could result in 
geometric gaps, patterns, and erosion in the landscape. Gravel pads would have visual impacts if 
located in the visible foreground from recreational and subsistence hunting trails, waterways, 
lakes, or use areas. Middle ground and background viewing impacts also could occur from 
surface activities. Surface activities would have substantial impacts if located in areas visible 
from and near designated scenic areas such as Beaver Creek and Birch Creek. 
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Aboveground and buried pipelines result in impacts to visual resources by altering terrain and 
vegetation. Pipelines would have visual impacts if located in the visible foreground from 
recreational and subsistence hunting trails, waterways, lakes, or other use areas. Pipelines would 
cause substantial impacts if located in areas visible from designated scenic areas such as Beaver 
Creek.  

A road and pipeline along the southern route, which is about 80 miles long, could affect visual 
resources over as much as 51,500 acres in the foreground (Table 4-39). Lesser effects could 
occur over larger areas in the middle ground (461,000 acres) and background (1,024,500 acres). 
The southern route would entail about 32 miles of gravel road and elevated pipeline within the 
WMNRA, which would be visible from most of the Victoria Creek watershed and Beaver Creek 
near its confluence with Victoria Creek. The viewshed for Beaver Creek Wild River is considered 
to be 4 to 10 miles wide (Bureau of Land Management and U.S. Fish and Wildlife Service 1983). 
The route would be within the viewshed of the Beaver Creek Wild corridor for approximately 
2 miles within the WMNRA and 3 miles within the core lands (Recon 2002). Additional miles 
could occur within the core lands depending on the final placement of production facilities and 
connecting pipeline.  

The Beaver Creek Wild River is managed under the River Management Plan (Bureau of Land 
Management and U.S. Fish and Wildlife Service 1983). Scenic quality is addressed as part of the 
Management Program, which states that the river corridor shall be managed to maintain the 
natural landscape. There would be no alteration of the landscape in the Wild River corridor. 
However, the pipeline route is located within the larger viewshed of the Beaver Creek Wild 
River. A natural landscape may no longer be maintained over this larger area, which could detract 
from the natural, primitive experience sought by most river visitors. As a result, there could be 
impacts to visual resources within at least the 5 mile stretch of the Wild River where the pipeline 
could be in close proximity to the creek (further stretches may be impacted dependent on the final 
location of production facilities). 

The BLM manages visual resources in the context of Visual Resource Management (VRM) 
system within the WMNRA. The BLM applies several different VRM objectives to lands in the 
WMNRA that could be impacted by development of the southern pipeline route. These relevant 
VRM classes, locations, and objectives are listed below (Bureau of Land Management 1986). 

Class I: Beaver Creek Wild River corridor (Objective: to preserve the existing character of the 
landscape. The level of change to the characteristic landscape should be very low and must not 
attract attention.) 

Class II: Beaver Creek Wild River viewshed and Primitive Management Unit (Objective: to 
retain the existing character of the landscape. The level of change to the characteristic landscape 
should be low. Management activities may be seen but should not attract the attention of the 
casual observer.) 

Class III: Semi-Primitive Management Unit (Objective: to partially retain the existing character 
of the landscape. The level of change to the characteristic landscape should be moderate. 
Management activities may attract attention but should not dominate the view of the casual 
observer.) 
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Based on the objectives of the VRM classes, there would be major impacts to visual resources in 
Class II and III lands. There will be no impacts to Class I lands as no development would take 
place within the river corridor.  

Class II lands could be impacted along approximately 20 miles (2 miles adjacent to the Beaver 
Creek Wild River and approximately 18 miles within the Primitive Management Unit) of the 
route. Effects to visual resources could occur over as much as 12,800 acres in the foreground, and 
lesser effects could occur over as much as 115,500 acres in the middle ground and 256,000 acres 
in the background (Table 4-39). The pipeline/gravel road could be located within the established 
viewshed of the Beaver Creek Wild River and, applying the same viewshed boundaries to 
Victoria Creek, within the viewshed of this river at various points. A pipeline/gravel road could 
be considered a high level of change to the characteristic landscape and, as a result, likely to 
attract attention of the casual observer, contrary to the management objectives of the Class II 
area.  

Within the Class III Semi-Primitive Management Unit, there could be approximately 12 miles of 
pipeline/gravel road following Victoria Creek to the western edge of the WMNRA. Effects to 
visual resources could occur over as much as 8,000 acres in the foreground in this area, and lesser 
effects could occur over as much as 69,000 acres in the middle ground and 153,500 acres in the 
background (Table 4-39). It is likely that the pipeline/gravel road would be a major impact within 
the viewshed of Victoria Creek, as it would be a major change to the characteristic landscape and 
could dominate the view of the casual observer.  

A road and pipeline along the northern route ROW, which is about 90 miles long, could affect 
visual resources over as much as 58,000 acres in the foreground (Table 4-40). Lesser effects 
could occur over larger areas in the middle ground (519,000 acres) and background 
(1,152,500 acres). Approximately 37 miles of the ROW would be within Refuge lands. Effects to 
visual resources could occur over as much as 24,000 acres in the foreground, with lesser effects 
occurring over larger areas in the middle ground (213,500 acres) and background (474,000 acres). 
The northern route ROW would traverse the recommended-Wilderness area for a distance of 
approximately 37 miles. Areas within the viewshed of the pipeline/gravel road would no longer 
meet all Wilderness suitability criteria required by the Wilderness Act. Some of the features of 
this area that led to its recommendation as a Wilderness area are its natural integrity, apparent 
naturalness, outstanding opportunities for solitude, and outstanding opportunities for primitive 
recreation (U.S. Fish and Wildlife Service 2005). The pipeline/gravel road would have a major 
impact on these qualities as they relate to the visual enjoyment component of these features. 
These impacts would be confined to the viewshed of the pipeline/gravel road ROW.  

Small Oil Field Development 

The types of impacts to visual resources would be similar to those for a large oil field, but the 
impacts would occur on a smaller area. Effects to visual resources could occur over as much as 
1,000 acres in the foreground, 44,500 acres in the middle ground, and 209,000 acres in the 
background (Table 4-38). 
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4.18.2 Effects of the Land Exchange with Non-Development Easements Alternative on 
Visual Resources 
The effects on visual resources from Phase I and Phase II of the Land Exchange with 
Non-Development Easements Alternative would be the same as those described above for the 
Proposed Action, except that non-development easements would be applied to 120,000 acres of 
Doyon lands in Phase I and no Service purchase of lands would occur in Phase II. The easements 
would preserve the scenic values of these lands by prohibiting most forms of development, and 
this potential benefit to visual resources would occur even if oil development occurs. 

4.18.3 Effects of the Land Exchange Excluding the White-Crazy Mountains Alternative on 
Visual Resources 

4.18.3.1 Phase I Effects 

The exchange of lands under Phase I would not directly affect visual resources but would 
facilitate exploration and possibly development of the core lands for oil. The exchange would 
privatize the 83,500 acres of core lands, which would then be closed to public use and diminish 
use of scenic resources. Doyon would not receive any lands in the recommended-Wilderness 
area, which is considered to have high scenic value. These lands would remain in Federal 
ownership, open to the public, and closed to exploration and development except for access 
ROWs. The Refuge would experience a net increase of 88,000 acres under Federal ownership, all 
of which would have some scenic value as undeveloped land. 

Exploration 

The effects of exploration under this alternative would be similar to those described above for the 
Proposed Action except that exploration could not be conducted in the recommended-Wilderness 
area. The recommendation was based partly on the scenic value of this area at the base of the 
White Mountains. This exclusion would likely not reduce the amount of exploration that takes 
place in the core lands. Exploration would not occur within the viewshed of the Beaver Creek 
Wild River; however, any exploration occurring along the southern boundary of the exchange 
lands would be visible from the northern sections of the recommended-Wilderness area. 

4.18.3.2 Phase II Effects  

The purchase of additional lands by the Service would have no direct effect on visual resources 
but would preserve the scenic values of up to 81,000 acres of land currently owned by Doyon. 

Large Oil Field Development 

Effects on visual resources from the development of a large oil field would be the same as those 
described for development of a large oil field under the Proposed Action, except that the 
development could not take place in the recommended-Wilderness area (Table 4-38). Although 
this exclusion may not reduce the amount of development that takes place, it would minimize 
impacts to visual resources in some of the more scenic areas of the Refuge. Development could 
take place up to the southern boundary of the exchange lands, which would impact the viewshed 
in the northern portion of the recommended-Wilderness area.  
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Effects of construction and operation of an access road and pipeline for a large field would be the 
same as described above for the Proposed Action, except that ownership along the routes and the 
lands potentially affected would differ (Tables 4-39 and 4-40).  

If the northern route ROW was selected, visual resources would be affected along 42 miles in the 
recommended-Wilderness area by construction and operation of an access road and pipeline. 
Visual resources would be affected on up to 27,000 acres in the foreground, 242,000 acres in the 
middle ground, and 538,500 acres in the background (Table 4-40). 

If the road and pipeline were to be constructed along the southern route ROW, approximately 8 
miles of the ROW would be on Refuge lands (recommended-Wilderness area). Visual resources 
on Refuge lands could be affected over as much as 5,000 acres in the foreground, 46,000 acres in 
the middle ground, and 102,500 acres in the background (Table 4-39). 

Small Oil Field Development  

Effects on visual resources would be the same as those described above for development of a 
small field under the Proposed Action, except that the field could not be developed in the 
recommended-Wilderness area. Visual resources in the recommended-Wilderness area could be 
impacted if directional drilling infrastructure was placed adjacent to the area; these impacts would 
be as described under the Proposed Action. Impacts to visual resources from construction and 
operation of a pipeline and access road would be the same as described above for a large oil field 
development.  

4.18.4 Effects of the No Land Exchange Alternative on Visual Resources 
Under the No Land Exchange Alternative, there would be no net gain in acres of Refuge lands 
and no consolidation of existing Refuge lands. There would be no effects on visual resources. 
Lands administered by the Refuge would continue to remain in relatively pristine condition and 
serve to meet the Refuge purposes. Most Doyon land would likely continue to remain in pristine 
condition, which would benefit Refuge resources and support the Refuge purposes at a regional 
scale. Exploration and development could take place on privately held lands within the Refuge; 
the effects of exploration and development on non-exchange Native-owned lands on visual 
resources are discussed in Section 4.24. 

4.19 Effects on Socioeconomics 

This section describes the direct and indirect socioeconomic effects of the various alternatives. 
The study area for the analysis of effects on socioeconomics is larger than the study area for the 
other resources described in this chapter because the social and economic impacts of oil 
development would reach beyond the borders of the Refuge. Some of the socioeconomic impacts 
of oil development may be experienced at the census area level, in Fairbanks – the Interior’s 
urban center – and in Anchorage. However, whenever the term “local” is used in the 
socioeconomics section, the term refers to the nine rural communities in and around the Refuge 
that support a mixed subsistence/cash economy. The focus of this socioeconomics analysis is the 
effects of the alternatives on employment and revenues, and on social conditions in and near the 
Refuge. The effects of the alternatives on subsistence activities are examined in Section 4.21. The 
socioeconomic effects on minority and low-income populations in the study area are described in 
Section 4.22. 
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4.19.1 Effects of Proposed Action on Socioeconomics 
Increased employment opportunities and more personal income would be among the most 
important economic effects in the project area that would occur under the Proposed Action should 
Doyon explore for, locate, and produce oil resources on the lands acquired in Phase I. Direct 
employment gains would include jobs in oil exploration as well as in the construction, operation, 
and servicing of oil-related facilities. 

Exploration and development would have both direct and indirect impacts on employment. The 
direct effects would be the jobs created by the oil companies and the primary contractors involved 
in exploration, development, and production activities. The estimated number of direct jobs that 
might be generated is based on the assessment of manpower requirements for oil development in 
the Yukon Flats Basin conducted by Doyon (2004). These estimates closely approximate current 
industry estimates of manpower requirements of similar oil developments on the North Slope. 
The potential direct employment generated during each phase of oil development (exploration, 
development, and production) are also noted as part of our assumptions in Sections 4.4.2 and 
4.4.3. 

Additional indirect jobs are created when the oil companies and the primary contractors involved 
in exploration or development activities purchase goods and services from the many diverse 
businesses that support exploration and development. These businesses include equipment 
suppliers, oil field services, construction services, transportation services, management services, 
food services, and many other types of support businesses. Moreover, other induced jobs are 
created when employees of the primary contractors and support businesses spend a part of their 
earnings throughout the economy for food, housing, clothing, etc. The term indirect effects is 
used throughout the rest of the report to represent the indirect and induced employment. The 
numbers of indirect and induced jobs were estimated using multipliers from IMPLAN, which 
account for the ripple effects of money in the economy as it is spent and re-spent. IMPLAN is the 
2004 Minnesota IMPLAN® Groups’ economic impact modeling system for estimating indirect 
and induced effects. IMPLAN is a widely used input-output software that uses economic data for 
every county and borough in the United States. The multipliers are based on industry-specific 
production functions combined with local business patterns. These employment multipliers 
represent the ripple effects of money in the economy as it is spent and re-spent in the community. 

4.19.1.1 Phase I Effects 

The exchange of lands is not anticipated to have any discernible effect on socioeconomics. 
Seismic surveys and exploratory and delineation drilling would affect the socioeconomic 
environment, and these effects are described below. 

Exploration  

The types of jobs required for seismic surveys and exploratory and delineation drilling are listed 
in Table 4-41. The estimated employment that would be generated by exploration activities, 
including delineation drilling for a small field and a large field, are provided in Table 4-42.  

In 2000, there were 101 unemployed persons in the study area and another 426 persons of 
working age that were not in the workforce (see Table 3-22). This information suggests that there 
are sufficient people in the workforce to fill some or all of the local jobs that may be created 
during exploration. 
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4.19.1.2 Phase II Effects 

The socioeconomic effects of development of an oil field under Phase II include the potential jobs 
generated during construction or development of the oil field and the revenue stream from taxes, 
royalties, and perpetual production payments that would accrue to the State of Alaska, to Doyon, 
to the Service, and to village corporations whose land is used for oil-related facilities and 
activities during the 30- to 50-year production phase. In 2000, there were approximately 100 
persons in the study area villages in the fields of construction, extraction, maintenance, 
production, transportation, and material moving (Table 3-23). These occupations have skills that 
are relevant to the positions noted below. Training programs are available for persons that do not 
have the requisite skills. 

Table 4-41 Job positions required for seismic surveys and exploratory and delineation drilling 
under the Proposed Action 

Phase Activity Positions 

Phase I – 
exploration  

Seismic surveys Superintendent, surveyors, recording crew, and caterers 

Exploratory and 
delineation drilling  

Supervisors/tool pushers, rig crews, welders, electricians, 
mechanics and roustabouts, winter road construction and 
maintenance crews, drilling services, caterers, and security 

 

Table 4-42 Estimated employment generated by seismic surveys and exploratory and 
delineation drilling under the Proposed Action 

Exploration Activity 
Direct Jobs Indirect and Induced Jobs Total Jobs 

Annual Part- or Full-Time Jobs 
Local Employment 
Seismic surveys  30 3 33 
Exploratory drilling 30 3 33 
Small field delineation 30 3 33 
Large field delineation 30 3 33 
Rest of Alaska 
Seismic surveys  20 to 44 57 77 to 101 
Exploratory drilling 25 to 35 37 62 to 72 
Small field delineation 25 to 35 37 62 to 72 
Large field delineation 80 to 100 187 267 to 287 
Total Statewide 
Seismic surveys  50 to 74 60 110 to 134 
Exploratory drilling 55 to 65 40 95 to 105 
Small field delineation 55 to 65 40 95 to 105 
Large field delineation 110 to 130 190 300 to 320 
Note:  
1 The small field delineation assumes delineation drilling occurs over 1 season, while the large field delineation assumes drilling 

occurs over 2 seasons. It is anticipated that the exploration activities would have little interaction with local “study area” 
businesses, so there is a limited number of indirect and induced jobs. The indirect and induced jobs that are created in the local 
area are due to spending by direct employees that reside in the villages and revenues received by the village corporations for 
exploration on their lands.  

 



Chapter 4: Environmental Consequences 

Yukon Flats Land Exchange Final EIS February 2010 4-183 

Potential Jobs Generated 

The types of jobs that would be required for each oil development and production phase or 
activity in the Yukon Flats Basin are provided in Table 4-43. These jobs should pay higher wages 
compared to other industries. According to the Alaska Department of Labor and Workforce 
Development, the average laborer in oil and gas development occupations in 2005 made 
$6,171 per quarter, while oil and gas workers in occupations requiring higher skills made an 
average of $12,440 per quarter. Average quarterly wages for oil and gas workers were 
$18,000 for management positions, $14,000 for inspectors, $13,500 for operating engineers, and 
$12,500 for pipefitters and welders. 

Table 4-43 Job positions required for oil field development under Phase II of the Proposed 
Action 

Phase Activity Positions 

Development phase  

Development 
drilling 

Supervisors/tool pushers, rig crews, welders, electricians, mechanics and 
roustabouts, winter road construction and maintenance crews, drilling 
services, caterers, and security 

Facilities 
construction 

Project management, construction crews, permanent road construction and 
maintenance crews, support services such as mechanics, electricians and 
water/sewage treatment workers, caterers, and security 

Pipeline 
construction 

Project management, welders and helpers, general laborers, permanent road 
construction and maintenance crews, and support services such as 
mechanics and electricians, caterers, and security 

Production phase Operations 
Production supervisors, production operators, roustabouts, road 
maintenance, and support services such as mechanics and electricians, 
caterers, and security 

Source: Doyon 2004. 

 

The estimated numbers of direct and indirect jobs represent the employment effects of oil field 
development under the Proposed Action. The estimated numbers of jobs generated by 
development and production of a large and a small oil field are indicated in Table 4-44 and 
Table 4-45, respectively. The jobs generated during the production phase would include the jobs 
resulting from the operation and maintenance of the oil field, and the jobs created by the revenue 
stream from oil production that accrues to Doyon and affected village corporations in the form of 
royalty payments, to the State of Alaska in the form of production profits taxes, corporate income, 
taxes and property taxes, and to the Service in the form of perpetual production payments. These 
latter jobs are considered induced jobs and are shown in a separate line in the tables. The numbers 
of jobs that would be generated were estimated using industry categories and multipliers provided 
by IMPLAN. For this analysis, we assumed that these revenue-related jobs would be distributed 
throughout Alaska. The amount of revenues generated was estimated using the methodologies 
described in Table 4-46 

It is anticipated that some of the employment effects in the rest of Alaska would occur in the 
Fairbanks area. The concentration of engineering, construction, and manufacturing firms in 
Fairbanks makes it probable that this city would benefit, both directly and indirectly, from 
expenditures during the exploration, construction, and production phases. Some firms in 
Anchorage and the Kenai Peninsula, and other firms from outside the State are also likely to 
receive contracts and/or subcontracts.  
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Table 4-44 Estimated employment generated by development and production of a large oil 
field under the Proposed Action 

Phase 
Annual Part or Full Time Jobs 

Direct Jobs Indirect and Induced Jobs Total Jobs 
Local Employment 
Development  144 32 176 
Production  34 31 to 401 65 to 74 
Rest of Alaska 
Development  4,156 2,368 6,524 
Production  196 to 216 132 to 1451 328 to 361 
Total Statewide 
Development  4,300 2,400 6,700 
Production  230 to 250 110 340 to 360 
Production with revenue 
stream employment effects  Same as above 2,303 to 3,175 2,533 to 3,425 

Note: 
1 These estimated indirect and induced jobs during the production phase include the jobs that would be potentially generated from 

royalty payments to Native village corporations. 

 
Table 4-45 Estimated employment generated by development and production of a small oil 

field under the Proposed Action 

Phase 
Annual Part or Full Time Jobs 

Direct Jobs Indirect and 
Induced Jobs Total Jobs 

Local Employment 
Development  92 14 106 
Production  6 8 to 111 14 to 17 
Rest of Alaska 
Development  508 336 844 
Production  74 to 94 27 to 311 101 to 125 
Total Statewide 
Development  600 350 950 
Production  80 to 100 20 100 to 120 
Production with revenue 
stream employment effects same as above 615 to 891 695 to 991 

Note: 
1 These estimated indirect and induced jobs during the production phase include the jobs that would be potentially generated from 

royalty payments to Native village corporations. Local direct employment estimates reflect the current local workforce size and 
skills. In the event that oil and gas development occurs, investments in local job training are anticipated which could result in 
higher local hires. 

 

The employment estimates do not include out-of-state workers. During the last decade, between 
22 and 29% of Alaska’s oil industry workers have been nonresidents of Alaska (Fried and 
Windisch-Cole 2003). These workers, who commute to residences outside the State of Alaska,  
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Table 4-46 Estimated revenue stream (in millions of dollars) from production of a large or 
small oil field under the Proposed Action and Land Exchange Excluding the White-
Crazy Mountains Alternative assuming a ROW along the northern route 

 State of Alaska 
Doyon Royalty 

Payments4 

Service Perpetual 
Production 
Payments4 

Production 
Profits Taxes1 

Corporate 
Income Tax2 

Property 
Taxes3 

Large Oil Field 
Total net present value5 $894.6 - $1,353.9 $221.3 $162.2 $625.9 - $876.8 $85.4 - $119.6 
Annual average $68.5- $103.3 $16.7 $11.2 $47.3 - $66.3 $6.5 - $9.0 
Small Oil Field      
Total net present value5 $189.5 - $355.8 $64.5 $45.7 $182.4 - $255.5 $24.9 - $34.8 
Annual average $15.5 - $27.8 $4.9 $3.2 $13.8 - $19.3 $1.9 - $2.6 

Notes: 
1 Production profits taxes would be paid by the field operators to the State. Production profits tax rate is 22.5% of net income 
(profits) on the non-royalty oil and 5% on the private royalty oil. Assumes a range of real market prices in 2006 dollars using 
the Department of Revenue’s projected long-term price for Alaska North Slope West Coast crude oil of $33.99 per barrel in 
2015 when production starts (Department of Revenue Fall 2006 Revenue Sources Book) and the Energy Information 
Administration’s long-term price forecast for imported crude oil of $46.05 per barrel (Energy Information Administration 
2007). Netback price was estimated using Department of Revenue-published marine transportation costs, feeder pipe and other 
upstream costs, and the mileage adjusted TAPS tariff. Production assumed to start in 2015 with field life of 30 years. Per 
Section 4.4, assumptions on oil field development, total estimated oil recoverable reserves are 125 MMbbls for small and 429 
MMbbls for large field. To calculate net income, lease expenditures were estimated using the following assumptions (based on 
Department of Revenue’s production profits tax analysis – Fiscal Note): i) capital expenses of $1 per barrel of oil (on-going 
capital); ii) operating cost of $3 per barrel of conventional oil; and iii) conservation surcharge on oil of 4 cents per gallon. In 
addition, the analysis assumed that the operator would qualify for new area credits of $6 million per year and small producer 
credits until 2024. It is assumed that the exploration credits would be traded during the pre-production phase and would not 
affect the state revenue stream. 

2 State corporate income tax (SCIT) payments are estimated based on an annual average per barrel of oil estimate ($1.17 
annual SCIT per barrel of oil equivalent). This unit factor estimate is calculated from a revenue model developed by the 
Department of Revenue. The State levies a corporate net income tax based on Federal taxable income with certain Alaska 
adjustments. Multi-state corporations apportion income on a water’s edge basis using the standard apportionment formula of 
property, payroll, and sales. Oil and gas corporations use a modified apportionment formula applied to worldwide income. 
Tax rates are graduated from 1% to 9.4% in increments of $10,000 of taxable income. The 9.4% maximum rate applies to 
taxable income of $90,000 and over. 

3 Property tax payments are estimated using a unit factor estimate of $0.50 per barrel of oil. The State property tax rate is 20 
mills. For oil and gas properties, the annual levy is based on the full and true value of property taxable under Alaska Statute 
43.56. For production property, the full and true value is based on the replacement cost of a new facility less depreciation. 
The depreciation rate is based on the economic life of the proven reserves. Pipeline property is treated differently from 
production facilities. Its value is based on the economic value of the property over the life of the proven reserves; typically, 
this is the present value of all future income streams of the pipeline. 

4 Royalty payments would accrue to entities that own lands where oil and gas production would occur. Currently producing 
leases in the North Slope pay a fixed 12.5% royalty to the State of Alaska. This analysis assumes that the same rate would 
apply in the Yukon Flats leases, and Doyon would receive a 12.5% royalty on oil produced on their lands. Given the land 
exchange agreement, the Service also would receive between 1.25 and 1.5% of the royalty payments. The field operator 
would only pay a total royalty share of 12.5%, and the amount would be apportioned between Doyon and the Service. The 
Service perpetual production payments are assumed to be part of the 12.5% total royalty payments. Hence, the payments to 
Doyon shown in the table represent the net royalty payments to Doyon. It is anticipated that the village corporations would 
not obtain ownership of the surface rights on core lands and therefore would not levy a surface use royalty on those lands.  

5 The net present values of revenues were determined using a 5% real discount rate. 

 

would not generate any significant induced employment in the economy of the project area. 
Doyon companies that operate in the oil industry have lower rates of non-resident hire than the 
State averages. Doyon Drilling has maintained a 40% shareholder-hire rate, and Doyon Universal 
Services has a 30% shareholder-hire rate (Marth 2007). Doyon would make efforts to maximize 
shareholder hire as part of any agreement with oil companies that explore and produce from their 
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lands (Marth 2007). Over half of the labor force at the Red Dog mine are NANA shareholders 
(Hanneman 2007), and similar rates of shareholder employment may be attainable by Doyon. 

The number of workers needed to operate the infrastructure would be determined by the scale of 
the infrastructure and not by the amount of oil produced. A wide range of production volume 
would be handled by a given level of infrastructure. Once the infrastructure was in place, the 
number of workers needed to operate it would not depend on the amount of product flowing 
through it. Further, as oil fields mature and production decreases, they typically require more 
employees per unit of production; consequently, employment in the oil sector may remain 
constant or even increase slightly, although revenues may decline. 

A manpower and contractor assessment for oil field development in the Yukon Flats Basin found 
that there is potential local hire and/or shareholder hire for many positions (Doyon 2004). For the 
purposes of this socioeconomic impacts analysis, the breakdown of employment by place of 
residence was based on the assumption that approximately 3 to 15% of the jobs generated by oil 
field development and production could be filled by residents of the Yukon Flats villages 
depending on the oil field development phase and whether it’s a large or small oil field. The 
relatively low numbers for local village employment are based on an evaluation of local 
employment in North Slope oil fields, at the Red Dog mine, and at other industrial developments 
around the State. While a larger number of people from the villages may obtain employment with 
additional training, it is anticipated that a number of them would move to Fairbanks, similar to 
the experience for other industrial development in the region. The number of jobs held by village 
residents would remain small, although a number workers in the non-local workforce could reside 
in the villages when they were first hired.  

The estimated number of generated local jobs represents a substantial increase in the availability 
of jobs given that 530 persons were employed in the project area in 2000 according to U.S. 
Census data. Other local jobs would be created by the royalties and other payments received by 
the village corporations.  

Potential Stream of Revenues 

The production of oil would generate a stream of revenues to the State of Alaska in the form of 
corporate income taxes, property taxes, and production profit taxes payments. Royalty payments 
would also accrue to Doyon and to the Service. The analysis considered a range of oil prices 
based on projections by the Department of Revenue and by the Energy Information 
Administration (2008). The estimated annual average production payments (royalties) to Doyon 
would be, depending on the market price of oil, between $47.3 million to $66.3 million for a large 
field and $13.8 million to 19.3 million for a small oil field (Table 4-46). These revenues are 
substantial given that the consolidated revenue of Doyon was approximately $96.7 million in 
2006 (Doyon 2007a). These results assume that all production occurs on core and halo lands, and 
the sales pipeline for any field is routed over Refuge lands. 

Payments accrued by both Doyon and the Service would depend on the route of the ROW for the 
sales pipeline. Perpetual production payments accrued by the Service and royalty payments 
accrued by Doyon, assuming the northern and southern routes are utilized for the ROW, are 
compared in Tables 4-47 and 4-48. 
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According to Section 7(i) of ANCSA, 70% of the royalties that Doyon receives from oil field 
development would be shared with all Alaska Native regional corporations, including Doyon. A 
further provision of ANCSA calls for distribution of a portion of the revenues to village 
corporations within the region and individual “at-large” shareholders holding only shares of a 
regional corporation and not a village corporation. The distribution of revenues to village 
corporations is on a per capita basis (of the Alaska Natives initially enrolled in Doyon); therefore, 
the village corporation of Fort Yukon would receive the largest share of village distributions 
among those villages in the Refuge. The amounts shown for Doyon in Table 4-47 and 
Table 4-48 are prior to any distributions to the regional or village corporations.  

Local governments may also experience increased revenues. For example, more economic 
activity in Fort Yukon could result in an increase in sales tax revenues; however, there is 
insufficient information to estimate these local government revenues. Fort Yukon is currently the 
only community in the study area with a sales tax. The potential exists that various types of 
revenues could accrue to a new borough if residents of the study area should decide to form a 
borough. The socioeconomic effects given this possibility are assessed in Section 4.24. 

4.19.1.3 Social Effects 

The social implications of oil for communities in the Yukon Flats and greater Yukon-Koyukuk 
area are not fully understood. As noted above, there are the potential direct benefits of economic 
growth that many look forward to, such as more employment opportunities, more discretionary 
income, and expanded public services. The overall positive result may be more money in the 
local economy, easier transportation access and cheaper goods, lower construction costs, and 
improved access to basic amenities that make life easier for elders and other community 
members.  

Moreover, there is another, more intangible, potential social impact – what some social scientists 
call an “opportunity-threat impact” or concerns about what might happen to the health and well-
being of one’s family and community. These social impacts begin the day an action is announced, 
and they result from the efforts of community members to define, and to respond to, the 
anticipated effects of development (National Research Council 2003). Some residents welcome 
the transformation of the community and the availability of more employment opportunities and 
public services, such as clean drinking water, sewers and better housing. Others see development 
as a potential threat to the long-term survival of cultural traditions and a distinctive way of life. 

Finally, it is important to note that the production phase would require far fewer local workers 
than the construction phase. This difference creates the potential for an economic “bust” in the 
project area once the construction phase is completed. Local residents may experience an initial 
spike of wealth, but that is unlikely to be sustainable and they may experience financial stress 
over the long term as their incomes drop to near “pre-development” levels. 

Whether the social changes that accompany oil development in the Yukon Flats would be positive 
or destructive depends on a number of factors. In its review of rural economic development 
programs, the Joint Federal-State Commission on Policies and Programs Affecting Alaska 
Natives (1994) identified two characteristics that successful programs had in common. The first 
characteristic is coordination of a number of different “entities” throughout the program’s 
planning and development, including the traditional and Indian Reorganization Act councils, 
municipal governments, village and regional ANCSA corporations, State agencies, and the 
Federal government. The second characteristic that appeared to be common to all of the 
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successful projects that the Commission reviewed was community-based strategic planning, and 
an important component of that planning was the attention paid to community values and 
interests. 

Table 4-47 Estimated perpetual production payments to the Service from a large or small oil 
field under the Land Exchange with Non-Development Easements, the Proposed 
Action, and the Land Exchange with Non-Development Easements Alternative 

 Service Perpetual Production Payments (Millions of Dollars)1 
Land Exchange with Non-
Development Easements 

Proposed Action and Exchange Excluding 
the White-Crazy Mountains Alternative 

Southern Route2 Northern Route3 Southern Route2 Northern Route3 
Small Oil Field Development 
Total net present value4 $4.1 - $5.8 $8.3 - $11.6 $20.7 - $29.0 $24.9 - $34.8 

Annual average $0.3 - $0.4 $0.6 - $0.9 $1.6 - $1.2 $1.9 - $2.6 
Large Oil Field Development 
Total net present value4 $14.2 - $19.9 $28.5 - $39.9 $71.1 - $99.6 $85.4 - $119.6 

Annual average $1.1 - $1.5 $2.2 - $3.0 $5.4 - $7.5 $6.5 - $9.0 
Notes:  
1 Royalty payments would accrue to entities that own lands where oil and gas production would occur. Currently producing leases 
in the North Slope pay a fixed 12.5% royalty to the State of Alaska. This analysis assumes that the same rate would apply in the 
Yukon Flats leases, and Doyon would receive a 12.5% royalty on oil produced on their lands. Given the land exchange agreement, 
the Service also would receive between 1.25 and 1.5% of the royalty payments. The field operator would only pay a total royalty 
share of 12.5%, and the amount would be apportioned between Doyon and the Service. The Service perpetual production 
payments are assumed to be part of the 12.5% total royalty payments. Hence, the payments to Doyon shown in the table represent 
the net royalty payments to Doyon. It is anticipated that the village corporations would not obtain ownership of the surface rights 
on core lands and therefore would not levy a surface use royalty on those lands.  

2 If a ROW were granted along the southern route, the Service’s perpetual production payment would be 0.25%. 
3 If a ROW were granted along the northern route, the Service’s perpetual production payment would be 0.5%. 
4 The net present values of revenues were determined using a 5% real discount rate. 

 

Table 4-48 Estimated royalty payments to Doyon from a large or small oil field under the Land 
Exchange with Non-Development Easements, the Proposed Action, and the Land 
Exchange with Non-Development Easements Alternative 

 Doyon Royalty Payments (Millions of Dollars) 1 
Land Exchange with Non-
Development Easements 

Proposed Action and Exchange Excluding 
the White-Crazy Mountains Alternative 

Southern Route2 Northern Route3 Southern Route2 Northern Route3 
Small Oil Field Development 
Total net present value4 $203.1 - $284.5 $199.0 - $278.7 $186.5 - $261.3 $182.4 - $255.5 

Annual average $15.4 - $21.5 $15.0 - $21.1 $14.1 - $19.8 $13.8 - $19.3 
Large Oil Field Development 
Total net present value4 $697.1 - $976.5 $682.8 - $956.5 $640.2 - $896.8 $625.9 - $876.8 

Annual average $52.7 - $73.8 $51.6 - $72.3 $48.4 - $67.8 $47.3 - $66.3 
Notes:  

See notes 1, 2, 3, and 4 in Table 4-47. 
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4.19.2 Effects of the Land Exchange with Non-Development Easements on 
Socioeconomics 

4.19.2.1 Phase I Effects 

The effects on socioeconomics from the land exchange and exploration (seismic surveys and 
exploratory drilling) under Phase I of the Land Exchange with Non-Development Easements 
Alternative would be similar to those described for the Proposed Action. 

4.19.2.2 Phase II Effects 

Socioeconomic effects on the State of Alaska would be the same as under the Proposed Action 
(Tables 4-44, 4-45, and 4-46). Projected Service perpetual production payments and Doyon 
royalty payments under this alternative would differ from the Proposed Action because the 
Service perpetual production payments generated from any oil production on lands received by 
Doyon in the exchange would be 0.25% of the resource value at the wellhead for the southern 
route (rather than 1.25% under the Proposed Action) and 0.5% for the northern route (rather than 
1.5%). Comparisons of the estimated Service perpetual production payments and Doyon royalty 
payments from oil production under the Land Exchange with Non-Development Easements and 
the Proposed Action are provided in Tables 4-47 and 4-48.  

4.19.2.3 Social Effects 

Social effects under this alternative are anticipated to be similar to those described for the 
Proposed Action. 

4.19.3 Effects of the Land Exchange Excluding the White-Crazy Mountains Alternative on 
Socioeconomics 

4.19.3.1 Phase I Effects 

The effects of the land exchange and exploration (seismic surveys and exploratory drilling) on 
socioeconomics from Phase I of the Land Exchange Excluding the White-Crazy Mountains 
Alternative would be similar to those described for Phase I of the Proposed Action. 

4.19.3.2 Phase II Effects 

The effects would be similar to those described for the Proposed Action as shown in Tables 4-44 
to 4-38. 

4.19.3.3 Social Effects 

Social effects under this alternative are anticipated to be similar to those described for the 
Proposed Action. 

4.19.4 Effects of No Land Exchange Alternative on Socioeconomics 
Under this No Land Exchange Alternative, there would be no exchange of lands. Exploration and 
development would not take place on existing Refuge lands, so there would be no effect on 
socioeconomics attributed to this alternative. However, Doyon may explore and develop oil on 
the lands it currently holds within the Refuge with or without the exchange. The socioeconomic 
effects of these actions are discussed in Section 4.24. There would be no production payments to 
the Service, State of Alaska, or Doyon from oil and gas development. 
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4.20 Effects on Cultural Resources 

More than 200 Alaska Heritage Resources Survey (AHRS) sites and more than 500 Gwich’in 
place names are documented in the Refuge. Because only a small portion of the Refuge has been 
surveyed to date, it is highly likely that many more AHRS-eligible sites and place names are in 
the Refuge, but undiscovered. The AHRS is a database containing information on known cultural 
resources in the State of Alaska that are generally more than 50 years old. Place names provide 
possible indications that cultural resources, such as subsistence camps, cabins, and places of 
cultural importance, may exist in the area. Place names can provide information about the cultural 
importance of an area on the landscape, in terms of how the people used the land, and have 
continued to be culturally linked to the land. Additional discussion of place names is included in 
Section 3.5.6. Less than 5% of the documented cultural resources within the Refuge are located 
on lands involved in the proposed land exchange. Known cultural resources within the exchange 
lands include three sites listed on the AHRS, two of which have cabins or cabin remains. There 
also are 22 Gwich’in place names associated with these lands. The five AHRS sites are described 
as: 

• A historic site associated with trapping and containing cabin remains, logs, a dog barn, and a 
cache, which is Gwich’in Athabascan.  

• A historic site with cabin remains that are Gwich’in Athabascan.  

• A historic site that is a possible seasonal settlement.  

• A historic Native site used in the 1920s to 1930s that is a possible seasonal settlement.  

• A historic site used in the 1940s with cabin and cache remains that is associated with Gwich’in 
Athabascan. 

AHRS sites and locations with place names that could be affected by the alternatives are listed in 
Table 4-49. Resources identified in Table 4-49 do not include the two place names that are 
located on halo lands as surface land ownership would not change. 

Five historic trapping cabins identified during a recent survey of Beaver Creek are located within 
the core exchange lands (McGraw 2006); however, one of these recently fell into the creek due to 
streambank erosion. These cabins are not currently included in the AHRS, but may be eligible for 
the National Register of Historic Places (NRHP) as a historic district. The Service is in the 
process of requesting Determinations of Eligibility for the cabins. 

Cultural resources are not distributed evenly across the landscape, and cultural resource surveys 
have not been conducted on many of the lands involved in the exchange. Therefore, statements 
concerning the effects of the proposed land exchange should be considered probabilistic based on 
relative proportions of lands going into and out of Service management. 

Direct effects to cultural resources could include destruction or defacement of artifacts from 
ground disturbance associated with oil exploration and development activities, from construction 
of a ROW to provide pipeline/road access to oil fields, or from oil spills and oil spill cleanup. 
Indirect effects to cultural resources could include: (1) disturbance or loss of artifacts and sites 
from increased erosion because of altered hydrology; (2) visual disturbance of sacred locations or 
cultural setting; (3) damage to resources by the general public and workers due to improved site 
access; (4) interference with access to sites; or (5) increased access to culturally sensitive areas 
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that could result in inadvertent damage to cultural resources or looting. Most direct effects would 
be limited to areas of surface disturbance. 

Under 36 CFR 800.5(a)(2)(vii), the “transfer, lease or sale of property out of Federal ownership 
or control without adequate or legally enforceable restrictions or conditions to ensure long-term 
preservation of the property’s historic significance” would be considered an adverse effect. 
Section 106 of the National Historic Preservation Act (NHPA), as outlined in 36 CFR 800, 
mandates that agencies consider the effects of any project funded, licensed, or permitted by a 
Federal agency on any district, site, building, structure or object that is included in or eligible for 
inclusion in the National Register of Historic Places (NRHP) prior to initiation of that 
undertaking. In addition to the land transfer, some actions taken on Doyon lands, such as oil and 
gas development, would require Federal and State permits, licenses, or approvals before the 
undertaking could take place. The undertaking would then be subject to NHPA Section 106 
review at the time the projects are initiated. 36 CFR 800.1(a) defines Section 106 as a process that 
“seeks to accommodate historic preservation concerns with the needs of Federal undertakings 
through consultations” with concerned and interested parties. 36 CFR 800.1(a) states that the 

Table 4-49 AHRS sites and known place names located on lands for which surface rights 
would be transferred in the Proposed Land Exchange 

Phase Alternative 
AHRS Sites Place Names 

To Doyon To Service To Doyon To Service 

Phase I 

Proposed Action 0 4 5 1 112 
Exchange with Non-
Development 
Easements 

0 4 51 112 

Exchange Excluding 
White-Crazy 
Mountains 

0 4 51 9 

No Land Exchange 0 0 0 0 

Phase II 

Proposed Action 0 1 0 4 
Exchange with Non-
Development 
Easements 

0 0 0 0 

Exchange Excluding 
White-Crazy 
Mountains 

0 1 0 6 

No Land Exchange 0 0 0 0 

Phases I and II 

Proposed Action 0 4 51 15 
Exchange with Non-
Development 
Easements 

0 3 51 11 

Exchange Excluding 
White-Crazy 
Mountains 

0 3 51 15 

No Land Exchange 0 0 0 0 
Notes: 
1 Does not include resources on halo lands; two place names occur on halo lands. 
2 Includes resources on ANCSA 12(b) lands and consolidation lands. 
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“goal of consultation is to identify historic properties potentially affected by the undertaking, 
assess its effects and seek ways to avoid, minimize or mitigate any adverse effects.” Agencies 
responsible for issuing such permits must allow the State Historic Preservation Office (SHPO), 
Native American tribal organizations, and the Advisory Council on Historic Preservation to 
comment on the project. The Alaska Historic Preservation Act contains a provision similar to 
Section 106, which mandates that any project with State involvement be reviewed in a similar 
manner. 

4.20.1 Effects of Proposed Action on Cultural Resources 
4.20.1.1 Phase I Effects 

Known cultural resources in lands that would be exchanged in Phase I of the Proposed Action are 
listed in Table 4-50; locations of these resources are indicated in Figure 4-19. Other 
undocumented resources may exist on the exchange lands as few surveys have been done on 
these lands. No cultural resources located in lands exchanged under Phase I of the Proposed 
Action have been evaluated for eligibility for the NRHP.  

Doyon would receive surface lands associated with five Gwich’in place names. All five place 
names are associated with lands Doyon would receive as part of the consolidation exchange; none 
are associated with the core lands where oil exploration and development would be expected. 
Lands Doyon would receive in Phase I do not contain any AHRS sites. The four historic trapping 
cabins identified during the recent survey of Beaver Creek are located within the core lands to be 
transferred to Doyon in Phase I, but these are not currently AHRS sites (McGraw 2006). These 
cabins, which may be eligible for listing on the NRHP, are located on lands upon which the 
Beaver Creek public use easement would be established. 

Table 4-50 Cultural resource sites in the Proposed Action Phase I land exchange parcels 

Exchange AHRS Sites Place Names 
Doyon to Service – exchange lands 1 8 
Doyon to Service – consolidation lands 0 2 
ANCSA 12(b) reallocations 3 1 
Service to Doyon – core lands 0 0 
Service to Doyon – consolidation lands 0 5 
Halo Lands – no change in surface ownership 0 2 

 

The Service would receive lands containing one AHRS site and ten place names. Three AHRS 
sites and one Gwich’in place name are also associated with ANCSA 12(b) land selections that 
would be reallocated outside the Refuge. Reallocation of these ANCSA selections outside the 
Refuge would leave these lands in the permanent ownership of the Service. The Service would 
also retain surface ownership of the halo lands, which contain two place names. 

The effects of Phase I of the Proposed Action on cultural resources include both beneficial and 
adverse effects. After the transfer, any sites on lands transferred to Doyon would belong to 
Doyon; however, no AHRS sites have been identified on any of these lands. Sites on privately 
owned lands are not subject to Federal preservation laws and regulations, unless the “project, 
activity or program is funded in whole or in part under the direct or indirect jurisdiction of a 
federal agency,” or requires a “Federal permit, license or approval” [36 CR 800.16(y)]. Permits,  
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licenses, and approvals issued in conjunction with development of an oil field or associated ROW 
would constitute a Federal undertaking and trigger review of the project under Section 106 of 
the NHPA. 

Exploration 

Seismic Surveys 

No AHRS sites or place names have been documented on the core lands where the seismic 
surveys would take place. However, few surveys have been conducted in the area, so there is a 
possibility of undocumented cultural resources. Effects on undocumented cultural resources from 
clearing and using 100 to 200 miles of seismic surveys and 70 miles of access trail could include 
direct adverse impacts to subsurface, surface, and aboveground cultural resources from the 
movement of heavy equipment and vehicles along the survey lines. Seismic surveys could 
damage grave sites, Native allotments, historic resources, archaeological sites, and traditional 
land use areas. Because gathering of seismic data is permitted only during the winter and would 
use LPVs, it is less likely that the survey would adversely affect undocumented subsurface 
cultural resources. However, use of the vehicles could result in the damage or destruction of 
surface cultural resources. In general, one can visually detect and subsequently avoid most 
surface cultural resources, such as structures or surface depressions, even when these resources 
are covered by snow. Snow cover and frozen vegetation would protect other surface cultural 
resources, such as isolated artifacts, from vehicle crushing. An exception could be human skeletal 
remains that lie on the ground surface and are not protected from vehicle crushing by snow cover. 
Shot holes could have direct adverse effects on previously undocumented cultural resources. 
However, the effects would be expected to be minimal based on the total surface area of land 
(<150 square feet) that would be drilled. Vibroseis is not likely to have as much of an impact on 
subsurface cultural resources because soil disturbance would be minimal compared to shot holes.  

Brush and tree removal along the survey lines access trail with mechanical mulchers could 
directly impact surface and aboveground cultural resources and create new transportation 
corridors, increasing the likelihood of indirect impacts through access by other potential land 
users. Effects also could include inadvertent or purposeful discovery of cultural resources 
resulting in artifact looting and site damage or destruction, which could make cultural resources 
ineligible for the NRHP. 

Exploratory Drilling 

No AHRS sites or place names have been documented on the core lands where exploratory 
drilling would take place. However, few surveys have been conducted in the area, so there is a 
possibility of undocumented cultural resources. Effects on undocumented cultural resources from 
exploratory drilling could include direct adverse impacts to subsurface, surface, and aboveground 
cultural resources from construction, operation, and maintenance of ice pads (including 
excavation of a 16-square-foot well cellar) and snow-packed trail, and other ground disturbances 
for exploratory drilling, as well as the drilling itself. Effects also could include inadvertent or 
purposeful discovery of cultural resources resulting in artifact looting and site damage or 
destruction, which could make cultural resources ineligible for the NRHP. Potential adverse 
effects to cultural resources would have to be mitigated with interested parties and the SHPO as 
part of compliance with Section 106 of the NHPA.  
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Exploratory drilling would likely have a greater effect on cultural resources than seismic surveys, 
as the ground-disturbing activities associated with drilling are larger in scale and require the 
construction of ice pads and well cellars. Support and logistical activities would most likely have 
direct and indirect effects to cultural resources. LPVs would be used to transport equipment to 
drill sites. Exploratory drilling would require up to 80 miles of snow-packed trails for accessing 
drill sites, but this is assumed to be the same access route as used for seismic surveys and so 
would only consist of re-use, not additional clearing. Use of the trail could affect surface and 
subsurface cultural resources, but the snow cover would minimize the effects. In general, one can 
visually detect and subsequently avoid most surface cultural resources, which are usually 
structures of some type, even when these resources are covered by snow. Snow cover and frozen 
vegetation would protect other surface cultural resources, such as isolated artifacts, from vehicle 
crushing. Trail construction would result in new transportation corridors, increasing the 
likelihood of indirect impacts through access by other potential land users. These effects could 
occur until trails revegetate with shrubs and trees. 

The construction of as many as 12 ice pads totaling 72 acres could affect surface and subsurface 
cultural resources directly through soil and vegetation compaction and indirectly through runoff 
erosion. It is possible that damage would occur to known or unidentified cultural resources in the 
core area. Undocumented shallow and surface level cultural resources could be damaged even 
using the best available practices. The drilling of up to 12 exploration and delineation wells could 
directly affect subsurface cultural resources in the area where the drilling occurs. 

4.20.1.2 Phase II Effects  

In Phase II, Doyon would sell up to 120,000 acres more of its land holdings in the Refuge to the 
Service. Four documented Gwich’in place names and one AHRS site are located on Doyon lands 
that could be sold to the Service (Figure 4-19, Table 4-51).  

Two additional AHRS sites, located less than 5 miles from the proposed northern and southern 
pipeline/access routes, lie outside the area of potential effect and would not be directly impacted 
by the exchange or subsequent developments. One of the sites is a historic cairn and the other is a 
site of unknown age. Neither site has been evaluated for inclusion on the NRHP. 

Table 4-51 Cultural resource sites in the Proposed Action, Phase II Land Exchange parcels 

Exchange AHRS Sites Place Names 
Doyon to Service – Phase II lands 1 4 

 

Construction of an access road could provide increased access to remote areas and increased 
human activity on Refuge and Doyon lands. Use of these areas by humans could increase the 
likelihood of inadvertent discovery of cultural resources, accidental damage, or loss of resources 
due to looting. Doyon would restrict public (but not local) access on its lands, but it is uncertain if 
public access would be limited on ROWs on Federal lands. Some cultural resources retain their 
significance only when traditional users continue to have access to resources. Doyon policies 
limiting access could adversely affect some traditional users. 

Pre-construction cultural resource surveys would be required before a pipeline/access road ROW 
could be built across Federal lands. This would increase the likelihood that cultural resources 
would be identified and evaluated for listing on the NRHP.  



Chapter 4: Environmental Consequences 

4-196 February 2010 Yukon Flats Land Exchange Final EIS 

Large Field Development 

No AHRS sites or place names have been documented to date on the core lands where the seismic 
surveys would take place. However, few surveys have been conducted in the area, so there is a 
possibility of undocumented cultural resources. Surface and subsurface disturbances from 
activities associated with development of a large oil field could directly and indirectly affect 
undocumented cultural resources under the Proposed Action. About 1,440 acres would be 
disturbed directly through the construction of gravel pads (115 acres), gravel roads (400 acres), an 
airstrip (10 acres), an all-weather access road and crude oil pipeline ROW (675 acres), and gravel 
mines (240 acres). An additional 415 acres would be cleared of woody vegetation for the 
pipeline/access road ROW, but would not be graveled. Oil and gas development would be most 
likely to affect cultural resources through the excavation of gravel for the construction of 
permanent facilities, as the location of terrestrial gravel sources often coincides with the location 
of cultural resources. Indirect effects could also result from oil spills and subsequent cleanup 
activities, erosion, traffic, and/or looting.  

Placement of gravel for pads, roads, and airstrips could potentially alter or destroy cultural 
resources. The placement of vertical support members during pipeline construction also could 
affect buried cultural resources in the core area, depending on the depth at which the vertical 
support members were set. The excavation and burial of pipelines also could alter or destroy 
subsurface resources, depending on the depth, size, and location of the pipeline. Erosion 
associated with gravel extraction and placement and construction of the pipeline also could 
indirectly affect cultural resources. 

Small Field Development 

The types of effects on cultural resources from a small field oil development would be similar to 
those caused by large field development, but the potential for adverse effects would be less 
because the extent of ground-disturbing activities (up to 880 acres for small field, 1,440 acres for 
large field) and the number of persons accessing the area would be correspondingly smaller. The 
effects due to construction and operation of a ROW for a sales pipeline and gravel access road 
would be the same as for a large field development.  

Oil Spills 

Oil spills could have direct and indirect effects on undocumented cultural resources. Direct 
effects to cultural resources could include destruction of cultural resources by an oil spill and 
subsequent cleanup activities. Oil spills on cultural resource sites would cause damage 
proportional to the amount of oil spilled and area of contamination. Oil spills at cultural resource 
sites, either surface or buried, would make radiocarbon dating of that site problematic or 
impossible. Spilled oil could seep into charcoal, bone, wood, or other materials used for 
radiocarbon dating, and contaminate them so that their true dates would no longer be possible to 
determine accurately. A spill may also affect the chemical or physical condition of an artifact, 
potentially resulting in permanent damage or loss of the artifact.  

Most small spills would likely be contained on a gravel pad or gravel road, and would have 
limited effects on cultural resources. Large and very large spills may not be contained on pads; 
however, the probability of such spills occurring is very low. Indirect effects to cultural resources 
include cleanup activities like soil removal. Spill cleanup may pose a serious threat to the 
integrity of a site, perhaps resulting in its destruction. A spill occurring during the summer would 
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have a greater potential to affect either surface or subsurface cultural resources because the 
effects of both the spill and subsequent cleanup would be greater than if the same spill occurred 
in a frozen environment. There would also be potential for loss of cultural resources during spill 
cleanup from looting and vandalism.  

4.20.2 Effects of Land Exchange with Non-Development Easements Alternative on 
Cultural Resources 

4.20.2.1 Phase I Effects 

Lands exchanged under Phase I of this alternative would be the same as those exchanged under 
the Proposed Action. The Service would receive lands with one AHRS site and ten place names. 
Additionally, three AHRS sites and one Gwich’in place name are located on ANCSA 12(b) land 
selections that would be reallocated outside the Refuge (Figure 4-20, Table 4-52). Reallocation 
of these selections outside the Refuge would leave the sites on lands in the permanent ownership 
of the Service. The Service would also retain surface ownership of the halo lands, which contain 
two place names (Table 4-52). 

Table 4-52 Cultural resource sites in the Non-Development Easements Alternative Phase I 
land exchange parcels 

Exchange AHRS Sites Place Names 
Doyon to Service – exchange lands 1 8 
Doyon to Service – consolidation lands 0 2 
ANCSA 12(b) reallocations 3 1 
Conservation easements on Doyon lands 1 4 
Service to Doyon – core lands 0 0 
Service to Doyon – consolidation lands 0 5 
Halo lands – no change in surface ownership 0 2 

 

Ownership of lands containing five Gwich’in place names would be transferred to Doyon under 
Phase I of the Land Exchange with Non-Development Easements Alternative as part of the 
consolidation exchange (Table 4-52). The five historic trapping cabins identified during the 
recent survey of Beaver Creek (McGraw 2006) are located within the core lands that would be 
transferred to Doyon in Phase I. These cabins are located on lands upon which the Beaver Creek 
public use easement would be established 

Under this alternative, Doyon would grant non-development easements on 120,000 acres in 
Phase I, but would not sell land to the Service in Phase II. The easements would be on the same 
lands that would be available for purchase by the Service in Phase II of the Proposed Action. 
Non-development easements are permanent, legal agreements that become part of the title to the 
property and function to specifically allow or preclude certain uses of the land. One AHRS site 
and four documented Gwich’in place names are located on the lands on which Doyon would 
place the easements and parcels that would therefore be closed to commercial development 
(Table 4-52). The easements would minimize the possibility of undocumented resources being 
impacted on these lands in the future by preventing oil exploration and/or development and other 
commercial activities, including gravel mining, commercial timber harvest, road construction, 
and water withdrawals. Activities that could occur on easement lands would differ from those on 
Refuge lands in the following ways: (1) no general public access or use would be allowed on the 
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easements; (2) refuge regulations governing public entry and use regulations would not apply; 
and (3) no permanent structures would be allowed except for camps and cabins for traditional 
activities. Allowable surface activities and uses like timber and firewood harvest, subsistence 
cabin construction and use, access to inholdings, seismic exploration, etc., would be permitted 
and controlled by Doyon, not the Service. As a result of restrictions on commercial use of these 
lands and access, it is unlikely that cultural resources would be adversely impacted on these 
lands. 

Exploration 

No AHRS sites or place names have been documented on the core lands. Effects on 
undocumented cultural resources under the Non-Development Easements Alternative from 
seismic surveys and exploratory drilling would be the same as described for exploration under the 
Proposed Action. 

4.20.2.2 Phase II Effects  

There would be no additional changes in land ownership in Phase II of the Non-Development 
Easements Alternative. No AHRS sites or place names have been documented on the core lands. 
The effects on undocumented cultural resources from the development of a large or small field or 
from oil spills would be the same as those described above for development of a large or small oil 
field under the Proposed Action. 

4.20.3 Effects of the Land Exchange Excluding the White-Crazy Mountains Alternative on 
Cultural Resources 

4.20.3.1 Phase I Effects 

Under the Land Exchange Excluding the White-Crazy Mountains Alternative, Doyon would 
receive 83,500 acres (surface and subsurface) from the Service (see Figure 2-7). Approximately 
26,500 acres that would be transferred to Doyon under Phase I of the Proposed Action were 
previously recommended by the Service for Wilderness designation and would not be transferred 
to Doyon under this alternative. No documented AHRS sites or place names are associated with 
the core lands that would be transferred to Doyon as part of Phase I of the land exchange under 
this alternative (Figure 4-21, Table 4-53). However, other undocumented resources may be 
found on these lands, as few surveys have been done on these lands. 

Table 4-53 Known Cultural resource sites in the Exchange Excluding the White-Crazy 
Mountains Alternative Phase I land exchange parcels 

Exchange AHRS Sites Place Names 
Doyon to Service – exchange lands 1 6 
Doyon to Service – consolidation lands 0 2 
ANCSA 12(b) reallocations 3 1 
Service to Doyon – core lands 0 0 
Service to Doyon – consolidation lands 0 5 
Halo lands – no change in surface ownership 0 2 
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Doyon would also receive 105,000 acres of subsurface oil and gas interests or halo lands that lie 
adjacent to the core lands (Figure 2-7). Two place names are located on the halo lands, but any 
undocumented cultural resources associated with these place names would not be impacted as no 
drilling or other surface activities would be allowed on these lands (Figure 4-21, Table 4-53). 
The Service would retain surface ownership of the halo lands. The Service would receive from 
Doyon a minimum of 115,000 acres of land with fish and wildlife habitat (Figure 2-7). Six place 
names and one AHRS site are associated with these exchange lands (Table 4-53). 

Doyon would reallocate its remaining ANCSA 12(b) entitlement (approximately 56,500 acres) to 
an area outside the Refuge System. Three AHRS sites and one place name are associated with 
these ANCSA 12(b) lands (Table 4-53). There would be no change in management of the lands. 
Reallocation of these ANCSA selections outside the Refuge would leave these lands in the 
permanent ownership of the Service.  

Both parties would exchange additional lands to consolidate ownerships and facilitate land 
management. There are two place names associated with lands the Service would receive, and no 
AHRS sites. Five place names and no AHRS sites are associated with lands Doyon would 
receive.  

The effects of Phase I of the Exchange Excluding the White-Crazy Mountains Alternative on 
cultural resources would be similar to those discussed under the Proposed Action and the Non-
Development Easements Alternative, but with approximately 26,500 fewer acres of Service land 
being transferred to Doyon and losing Federal cultural resource protections. Phase I of the 
Exchange Excluding the White-Crazy Mountains Alternative would have the potential to cause 
adverse effects to proportionally fewer undocumented cultural properties.  

Exploration  

No AHRS sites or place names have been documented to date on the core lands where the seismic 
surveys and exploratory drilling would take place. However, few surveys have been conducted in 
the area, so there is a possibility of previously undocumented cultural resources. Effects on 
undocumented cultural resources from oil exploration, including seismic surveys and exploratory 
drilling, on core lands under the Exchange Excluding the White-Crazy Mountains Alternative 
would be the same as described for the other action alternatives.  

4.20.3.2 Phase II Effects  

In Phase II, Doyon would sell (at fair market value) up to 81,000 acres more of its land holdings 
in the Refuge to the Service (39,000 fewer acres than would be sold to the Service under the 
Proposed Action). One AHRS site and six Gwich’in place name locations have been documented 
on lands that could be sold by Doyon to the Service (Table 4-54, Figure 4-21). This AHRS site 
(one of those described above in Section 4.20) includes a historic site with cabins and/or cabin 
remains and has not been evaluated for inclusion in the NRHP.  

Table 4-54 Cultural resource sites in the Exchange Excluding the White-Crazy Mountains 
Alternative, Phase II Land Exchange parcels 

Exchange AHRS Sites Place Names 
Doyon to Service – Phase II lands 1 6 
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Two AHRS sites, located less than 5 miles from the proposed northern and southern pipeline 
access routes, lie outside the area of potential effect and would not be impacted by the exchange 
or subsequent developments. One of the sites is a historic cairn and the other is a site of unknown 
age. Neither site has been evaluated for inclusion on the NRHP. Two additional AHRS sites are 
located near the routes outside of the Refuge.  

The types of effects of Phase II of the Exchange Excluding the White-Crazy Mountains 
Alternative on cultural resources would be the same as those discussed under Phase II of the 
Proposed Action (see Section 4.20.1.2). However, 39,000 fewer acres would receive Federal 
protection for cultural resources under this alternative than under the Proposed Action. One less 
AHRS site and two more place name are included in the lands that would go to the Service under 
Phase II of the Exchange Excluding the White-Crazy Mountains Alternative (Table 4-54), than 
under Phase II of the Proposed Action; these cultural properties would experience an increase in 
Federal cultural resource protection.  

Large Field Development  

No AHRS sites or place names have been documented on the core lands where development of a 
large field could take place. However, few surveys have been conducted in the area, so there is a 
possibility of previously undocumented cultural resources. Effects on undocumented cultural 
resources from large oil field development on exchange lands under the Exchange Excluding the 
White-Crazy Mountains Alternative would be similar to those described above for development 
of a large field under the Proposed Action and Non-Development Easements Alternative. 
Because the amount of core lands going to Doyon are less under the Exchange Excluding the 
White-Crazy Mountains Alternative than the other action alternatives, the potential for oil 
development affecting undocumented cultural resources would be less. 

Small Field Development 

No AHRS sites or place names have been documented on the core lands where development of a 
small field could take place. However, few surveys have been conducted in the area, so there is a 
possibility of previously undocumented cultural resources. Effects on undocumented cultural 
resources from a small oil field development on exchange lands under the Exchange Excluding 
the White-Crazy Mountains Alternative would be similar to those described above for 
development of a small field under the Proposed Action and Non-Development Easements 
Alternative. Because the amount of core lands going to Doyon are less under the Exchange 
Excluding the White-Crazy Mountains Alternative than the other action alternatives, the potential 
for oil development affecting undocumented cultural resources would be less. 

Oil Spills  

The effects on cultural resources from oil spills under the Exchange Excluding the White-Crazy 
Mountains Alternative would be similar to those discussed under the Proposed Action (see 
Section 4.20.1.2). However, because the amount of core lands going to Doyon are less under the 
Exchange Excluding the White-Crazy Mountains Alternative than the other action alternatives, 
the potential for oil development affecting undocumented cultural resources would be less. 
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4.20.4 Effects of the No Land Exchange Alternative on Cultural Resources 
Under the No Land Exchange Alternative, no land exchange with Doyon would occur and the 
Service would continue to manage lands according to provisions of the Refuge CCP (U.S. Fish 
and Wildlife Service 1987). There would be no adverse effects on cultural resources from the No 
Land Exchange Alternative.  

4.21 Effects on Subsistence 

This section considers the effects of the alternatives on subsistence uses in the study area. 
Residents from communities within and near the Refuge participate in subsistence activities and 
rely on the harvests of a variety of subsistence resources to supplement their diet throughout the 
year. Subsistence is not only a source of food to these rural residents, it also holds cultural and 
historic significance for Native Alaskans who live in the area and who have traditionally used 
lands within the Refuge. Changes to residents’ subsistence lifestyle would not only affect an 
important food source, but also a way of life central to residents’ culture and identity. The land 
exchange could potentially affect subsistence activities by changing management or access on 
lands used for subsistence, increasing or decreasing local competition through changes in 
management, and affecting plant and animal availability through disturbance or contamination 
from oil and gas exploration or development.  

To reduce the effects on subsistence uses, Doyon would retain a subsistence easement on all lands 
transferred to the Service. The easement will mirror ANILCA Title VIII provisions and would 
ensure that those provisions (protecting subsistence priorities for rural residents) would remain 
intact should these provisions be repealed on Federal lands in the future. 

Section 810 of ANILCA requires agencies to evaluate the effects on subsistence uses and needs 
when deciding whether to dispose of public lands in Alaska. If the action would significantly 
restrict subsistence uses, the agency must hold public hearings in the affected communities and 
seek ways to minimize the adverse impacts. Before proceeding, the agency must determine that 
the subsistence restriction is necessary and that the action is consistent with sound management 
principles and would involve the least amount of public land possible. The subsistence evaluation 
concluded that the effects of the actions would fall below the level of significantly restricting 
subsistence uses and needs. The ANILCA Section 810 Analysis of Subsistence Impacts evaluation 
for the proposed land exchange is included in Appendix C. 

4.21.1 Effects of Proposed Action on Subsistence 
4.21.1.1 Phase I Effects 

Subsistence use areas for the communities of Beaver, Birch Creek, and Fort Yukon residents for 
the time periods 1997 to 2006 (Stephen R. Braund and Associates 2007) and lifetime-1980s use 
areas for Beaver (Sumida 1989), Birch Creek (Caulfield 1983), Fort Yukon (Caulfield 1983; 
Sumida and Anderson 1990), Stevens Village (1974 to 1984, not lifetime; Sumida 1988), 
Chalkyitsik (Caulfield 1983), and Venetie (Caulfield 1983) are overlaid on maps showing lands 
that would be exchanged under the Proposed Action in Figures 4-22 and 4-23. Areas where  
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recent (1997 to 2006) subsistence use intersects a township that would be exchanged (e.g., 
Service to Doyon, Doyon to Service, ANCSA 12(b) reallocation) represent direct effects on 
subsistence resource users, as the rules for access change when land ownership changes. The 
Service allows public access and use of lands, whereas under private ownership Doyon restricts 
access to shareholders or other designated persons. ANCSA 12(b) selected lands are currently 
managed under Federal regulations but will presumably be conveyed to private ownership in the 
near future, at which point public access would likely be restricted. The increase in access on 
Service lands is likely to increase competition between subsistence users and recreational users 
on remote but public lands. Competition for subsistence resources is already a major concern for 
local residents (see Section 3.5.7.6). The Service would continue to enforce hunting, fishing, and 
trapping regulations on Refuge lands, and would continue its outreach efforts to inform local 
residents about regulations. However, increasing enforcement efforts would depend on staff 
availability and budget allocations. Doyon would retain a limited subsistence easement on all 
lands transferred to the Service, which would ensure that subsistence uses of these lands by rural 
residents would be protected under ANILCA provisions.  

Where Service lands transfer to Doyon ownership, access would become limited to Doyon 
shareholders for subsistence purposes, with shareholders able to acquire permits for other uses 
such as trapping cabins, woodcutting, and subsistence camps. Generations of rural and urban 
Alaska Natives with ties to the Doyon region who were born since the initial distribution of 
shares may not have inherited or received shares in Doyon and may not have access to Doyon 
lands. To address this situation, in 1992 Doyon shareholders approved giving stock to Native 
children born between 1971 and 1992, to individuals who had missed the original enrollment, and 
to Elders who had turned 65 by the end of 1992 (Doyon 2000). Continued opening of enrollment 
by Alaska Natives with ties to Doyon region would mitigate this effect. Non-shareholders (e.g., 
non-shareholding Native persons and rural non-Native residents) dwelling in rural areas may also 
face subsistence restrictions on lands transferred to Doyon, which could affect rural non-
shareholders who must travel further from their communities to harvest subsistence foods. 

Subsistence use data collected in the 1980s to identify subsistence use areas (Caulfield 1983; 
Sumida 1989; Sumida and Anderson 1990) may not be indicative of subsistence use areas in the 
last 10 years (Stephen R. Braund and Associates 2007). The overlaps of the land exchange 
parcels with these older subsistence use areas that are not presently used constitute indirect effects 
as rural subsistence users continue to identify culturally with these traditional harvest areas. 
Although these areas have not been used in the last 10 years, they may be used in the future if, for 
example, fur prices should rebound or the distribution of subsistence resources should change 
(Stephen R. Braund and Associates 2007). 

Current (last 10 years) subsistence use areas for Beaver, Birch Creek, and Fort Yukon residents 
that could be directly affected by the proposed land exchange are shown in Figure 4-22 and listed 
in Table 4-55. Figure 4-23 shows subsistence use areas for Chalkyitsik, Stevens Village, and 
Venetie that overlap with exchange lands. For the 1997 to 2006 time period, use areas are shown 
as a light to dark color gradient, which represents the frequency of overlaps. The darkest color 
represents the highest density of use and the lightest color represents the lowest (based on the 
number of overlapping subsistence use areas or polygons; see Stephen R. Braund and Associates 
[2007] for a description of these data). The frequency of overlapping subsistence use areas are 
interpreted as representing low, moderate, or high subsistence use areas. Beaver’s current use 
areas intersect at least 11 townships going to the Service and 7 townships going to Doyon (six in 
the core exchange area and one north of Chalkyitsik). Birch Creek current use areas intersect one 
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township going to the Service, three townships going to Doyon, and two halo land townships. 
Fort Yukon use areas intersect eight townships going to the Service and four halo land townships 
(Table 4-55). 

Lands that are to be transferred to the Service and that are currently used for subsistence by 
residents of Beaver are primarily located near that community and include portions of the six 
townships south of Beaver (moderate to high overlap of use areas), one township north of Stevens 
Village (low use overlap), one township west of Birch Creek (low use overlap), and three 
townships north of Chalkyitsik (low overlap; Figure 4-22). Lands going to Doyon intersect seven 
townships (six in the core exchange lands and one north of Chalkyitsik) representing subsistence 
use areas that are currently little used. Direct effects of the land exchange associated with Beaver 
subsistence use areas (increased competition) would be greatest in areas south of the community 
on lands that would go to the Service. These lands represent moderate to high subsistence use 
areas for bear, moose, fish, furbearers and small land mammals, and waterfowl, and low use areas 
for berries. Less direct effects would be expected in areas indicated as relatively low use. These 
lands include six townships in core exchange lands going to Doyon, one township west of Birch 
Creek that would be transferred to the Service and which is used for moose and bear harvests, one 
township near Stevens Village, and three townships near Chalkyitsik. Lands that are to be 
transferred to the Service and that are currently used for subsistence by residents of Birch Creek 
include one township (high use area) west of the community going to the Service, three townships 
(low use area) in the core lands going to Doyon, and two townships in the halo lands 
(Figure 4-22).  

The township west of Birch Creek that would be exchanged to the Service contains subsistence 
uses along the Birch Creek waterway and banks for moose (moderate to high), bear (moderate to 
high), upland birds (moderate), wood and plants (low), and furbearer and small mammals (low). 
The land exchange would increase public access and competition for resources in this area, 
adding to existing concerns by local residents regarding increased competition and fewer moose 
in recent years (see Section 3.5.7.6). The core lands going to Doyon contain areas with low use 
for moose, bear, furbearers and small land mammals, and upland birds. The land exchange would 
decrease public access to this area and put the land under Doyon land policies favoring 
shareholders. Birch Creek subsistence use of halo lands east of Birch Creek is moderate for 
moose, bear, and upland birds and low for the township south of Birch Creek. Because Doyon 
would only receive the subsurface rights, the exchange of halo lands should not affect subsistence 
uses. 

Lands that are to be transferred to the Service, and that are currently used for subsistence by 
residents of Fort Yukon, are generally located away from that community. They include five 
townships (low use areas) located south of Beaver, one township (moderate use areas) west of 
Birch Creek, and two townships (low to moderate use areas) near Chalkyitsik (Figure 4-22). 
There are no direct effects to Fort Yukon subsistence harvest areas based on use from 1997 to 
2006 in the core lands; Fort Yukon has little activity in the halo lands (low use areas in four 
townships). 

Current subsistence use information for Stevens Village and Chalkyitsik is not available. Based 
on the historic use information for Stevens Village (1974 to 1984; Sumida 1989) and Chalkyitsik 
(lifetime to 1980s; Caulfield 1983), lands would be exchanged in the core use area around the 
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Table 4-55 Number of townships by resource affected by exchange (1997-2006 subsistence use intersection of exchange land townships)1 

Resource 
Beaver Birch Creek Fort Yukon 

Total 
(All Communities) To Service To Doyon2 To Service To Doyon2 To Service To Doyon2 

Subtotal Subtotal Subtotal Subtotal Subtotal Subtotal 
Moose 9 7 1 3 7 0 27 
Caribou 0 0 0 0 0 0 0 
Bear 7 6 1 3 0 0 17 
Furbearers3 11 1 1 0 3 0 16 
Fish 3 0 0 0 0 0 3 
Waterfowl and eggs 6 0 1 0 5 0 12 
Upland birds 0 0 1 1 0 0 2 
Berries 1 0 0 0 0 0 1 
Wood and plants 0 0 1 0 0 0 1 
Total townships affected4 11 7 1 3 8 0 19 
Notes:  
1 Includes Doyon reservation of a perpetual legal subsistence easement for local rural residents that mirrors ANILCA Title VIII. 
2 Excludes halo lands as this exchange would not result in a change in management and Doyon would have only subsurface rights. 
3 Includes furbearers and other small land mammals. 
4 More than one resource may be found in a township. 

Source: Stephen R. Braund and Associates 2007. 
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communities (Figure 4-23). The land exchange would result in more lands going to the Service 
near these two communities, especially Stevens Village, than going to Doyon. The transfer of 
lands to the Service without an equal amount of land being returned to Doyon in the land 
exchange near the communities would allow for more access to outside hunters into these 
villages’ subsistence use area. The problem of increased competition from non-local hunters in 
traditional lands is of special concern to the community of Stevens Village (see Section 3.5.7.6). 
Consolidation lands would be located primarily near the two communities (Stevens Village and 
Chalkyitsik), and consolidation lands that would be transferred to Doyon are closer to the 
communities. This could be beneficial to those local harvesters who hunt closer to the community 
because it enables Doyon to limit access to shareholders in townships near the communities. 

The only current subsistence use documented for the core lands going to Doyon in Phase I of the 
Proposed Action is associated with the villages of Birch Creek and Beaver (Figure 4-22). Birch 
Creek subsistence use of the core lands is relatively low for moose (along Beaver Creek and on 
halo lands), bear (along Beaver Creek), upland birds (northern edge of core exchange lands), and 
small land mammals and furbearers (halo lands). Similarly, subsistence use (bear and moose 
along Beaver Creek) of core lands by the community of Beaver is primarily along Beaver Creek 
and is relatively low. 

Subsistence use area data for Arctic Village, Central, Circle, and Eagle are provided in 
Section 3.5.7.5. Little data are available for Central, Circle, and Eagle, and the existing data 
appear incomplete. Subsistence use areas documented for the four villages do not overlap with 
lands that would be exchanged in the Proposed Action. Venetie use areas are shown in 
Figure 4-23 and also do not overlap with any lands involved in the exchange. According to 
known existing subsistence use area data, there would be no direct effects on subsistence for the 
residents of these five communities.  

Indirect effects on subsistence would occur where lands involved in the exchange overlap historic 
subsistence use areas. As discussed in Section 3.5.7.6, traditional lands remain important to 
communities, regardless of whether they are currently used. Subsistence users may need to return 
to these lands in the future if faced with changes in resource distribution, resource abundance, or 
economic opportunity. Historic use areas located on exchange lands include those associated with 
Stevens Village (1974 to 1984 for furbearers, wood, waterfowl, bear, and moose), Chalkyitsik 
(lifetime to 1983 for bear, moose, furbearers and small land mammals, wildfowl, fish, and wood), 
Beaver (lifetime to 1989 for furbearers, bear, moose, and waterfowl), Birch Creek (lifetime to 
1983 for moose, bear, furbearers, wildfowl, and wood), and Fort Yukon (1925 to 1987 for moose, 
furbearers, bear, trapping, and wildfowl). Most of these affected use areas are on exchange lands 
that would go to the Service and would therefore result in a sense of intrusion by outsiders onto 
traditional Native subsistence lands as public access is increased. The core lands going to Doyon 
in Phase I lie partially within Fort Yukon and Birch Creek historic use areas for trapping, 
furbearers, and moose. The exchange would have little indirect affect on Fort Yukon and Birch 
Creek residents unless they decide or need to return to this area. Additional indirect effects could 
include local hunters avoiding Refuge lands if outside hunters are present, and local hunters 
attributing changes in wildlife abundance or distribution to changes of management. 

The primary effect of Phase I of the Proposed Action on current subsistence use is that the large 
majority of exchange lands that overlap with current subsistence uses are going to the Service and 
would therefore be more open to the public. This would result in user conflicts with local 
subsistence harvesters in their traditional and current subsistence use areas. Current subsistence 



Chapter 4: Environmental Consequences 

4-210 February 2010 Yukon Flats Land Exchange Final EIS 

use areas in the core lands going to Doyon include a relatively small area immediately adjacent to 
Beaver Creek that represents a low subsistence use area by residents of Beaver, Birch Creek, or 
Fort Yukon. Lands that are transferred to the Service during the exchange that were historically 
used, but are not currently used, would affect Native cultural identity, and the loss of Native 
ownership would tend to be viewed as limiting future options to return to those lands. If effects 
on subsistence harvests were to occur, subsistence sharing networks within and among area 
communities could be disrupted. 

Exploration 

Seismic Surveys 

Seismic surveys on the core lands would have minimal effect on subsistence, as current (1997 to 
2006) subsistence use of this area is relatively low. Based on the available information, only 
Beaver and Birch Creek currently use these lands (Figure 4-22). Historic use of these areas by 
Fort Yukon and Birch Creek residents may intensify a sense of intrusion into traditional Native 
subsistence use areas. The use of vehicles to transport equipment for seismic surveys could affect 
tundra and create visible tracks, leaving the area disturbed and less desirable for subsistence uses, 
and potentially affecting habitat for subsistence resources. In addition, diesel fuel spills from 
associated equipment could also result in long-term damage to the environment, especially if the 
spills occur near waterways. Damage would be limited to the area of activity, and would be less 
significant during the winter months. Resource avoidance of seismic lines could alter migratory 
routes or distribution, thus lessening subsistence users’ hunting success. Furthermore, avoidance 
of seismic lines could prevent wildlife from properly accessing feeding or wintering grounds, thus 
affecting their health and calf production and survival (National Research Council 2003). The 14-
foot-wide clearing of vegetation along survey lines on exchange and Doyon lands would create 
new transportation corridors for ATVs and snowmobiles. Clearing of vegetation would not 
adversely affect subsistence users’ access to firewood or house logs, but if clearing occurred close 
to the communities, there could be minor impacts on vegetation resources, including berries, used 
by villagers.  

Section 4.11 provides analysis of the effects on vegetation, including evergreen forest, mixed 
forest, and deciduous forest. The analysis indicates that the seismic surveys conducted under the 
Proposed Action and alternatives would result in a 1% change in evergreen forest and a less than 
1% change in other types of vegetation. Surveys would be conducted only on private lands closed 
to public use, but the corridors could create potential access points for non-local users from the 
road system who are unaware that they are entering restricted Doyon lands, increasing the 
likelihood that subsistence users would have to compete for resources with non-subsistence users 
who unwittingly trespass on Doyon lands. Furthermore, subsistence users may make increased 
efforts to avoid areas where non-local recreational users are active. The tendency to avoid areas 
with heavy recreational use was noted by the Stevens Village Council (1999) in the Stevens 
Village Land Use Plan, Ethnogeography of Ancestral Lands, and Integrated Resource 
Management Plan (see Section 3.5.7.6). Perpetual enforcement of trespassing laws on Doyon-
owned lands is not possible, given the size and remoteness of those lands. Non-local users may 
also use the new transportation corridors to access State submerged lands within Doyon lands that 
are unsubmerged for portions of the year. Policies that restrict outside access and project worker 
hunting and fishing could mitigate these potential effects. 
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Exploratory Drilling 

Because there is little (Birch Creek and Beaver) to no (Fort Yukon) overlap of current subsistence 
use areas with the core lands where exploratory drilling would be permitted, direct effects on 
subsistence due to drilling would be minimal for the communities of Beaver, Birch Creek, and 
Fort Yukon (Figure 4-22). Current residents of Fort Yukon and Birch Creek used larger portions 
of this area in the past and may consider drilling to be an intrusion on traditional Native-owned 
lands. 

Maps of historic subsistence use areas for residents of Chalkyitsik, Stevens Village, and Venetie 
show no use of the core lands where drilling would take place, so it can be inferred that there 
would be little to no direct effect on subsistence users from those communities (Figure 4-23). 
Known subsistence use area data for Arctic Village, Central, Circle, and Eagle (see Section 
3.5.7.5) show no overlap of use areas with core lands, although the data for Central, Circle, and 
Eagle are limited and incomplete. 

Accessing the core lands from Circle would avoid current subsistence use areas of Stevens 
Village, Beaver, Birch Creek, Fort Yukon or Chalkyitsik, therefore minimizing direct effects. 
However, indirect effects could occur if residents from Circle, Livengood, or other communities 
expand the geographic extent of their harvest efforts using the new access corridor. Aircraft 
traffic and noise, especially if aircraft fly low, could affect subsistence users in areas where air 
traffic crosses high overlap harvest areas. If aircraft come from the south, this effect should be 
minimal. 

Wildlife may avoid drilling activities, which could result in a change in migration or distribution, 
as well as behavior (National Research Council 2003). Subsistence users may have increased 
difficulty harvesting resources that have encountered drilling activities. 

4.21.1.2 Phase II Effects 

The sale of up to 120,000 acres of Doyon holdings in the Refuge to the Service in Phase II would 
result in direct effects on subsistence users due to changes in management. Public access would 
be allowed on these additional lands purchased by the Service as opposed to the restricted access 
possible under Doyon management. Increased public access could result in increased use of these 
areas for hunting (increased competition) and recreation (intrusion on “homelands”). Regulations 
limiting the harvests of certain resources to residents living in those management units, as is 
currently the case with moose, would help mitigate these effects. Furthermore, Doyon would 
retain a subsistence easement on all lands purchased by the Service, which would ensure 
protection of ANILCA Title VIII provisions for rural residents on those lands. 

The Doyon lands that would be purchased by the Service during Phase II are located in two 
townships near Beaver, two townships northwest of Birch Creek, three townships near 
Chalkyitsik, and one township north of Circle (Figure 4-22). Beaver subsistence use of these 
areas is moderate in two townships near Beaver (for multiple resources) and low in the townships 
near Birch Creek, Chalkyitsik, and Circle. Birch Creek subsistence use areas that overlap with 
lands going to the Service are in two townships near Birch Creek (moderate overlap), one 
township east of Beaver (low overlap), and one township north of Circle (low overlap). Fort 
Yukon use areas overlapping with lands to be purchased by the Service are in townships north of 
Chalkyitsik (moderate to high overlap), north of Birch Creek (high overlap), east of Beaver 
(moderate overlap), and north of Circle (moderate overlap). Known subsistence use areas for 
Arctic Village, Central, Circle, and Eagle do not overlap with any of the exchange lands 



Chapter 4: Environmental Consequences 

4-212 February 2010 Yukon Flats Land Exchange Final EIS 

discussed above (Section 3.5.7.5); use area data for Central, Circle, and Eagle are incomplete, and 
residents may use additional areas for resource harvesting. 

Direct effects due to the purchase of these Doyon lands would occur in areas where there is 
moderate to high current subsistence use, which occurs for Beaver, Birch Creek, and Fort Yukon. 
Federal management of these lands could result in increased competition between local 
subsistence users and the public. The opening of the lands to the public also could affect resource 
availability in the future. Not all of the lands in these townships going to the Service are used for 
subsistence. Subsistence use is focused along the rivers and surrounding lakes, land, and 
wetlands. 

The subsistence evaluation concluded that the effects of the Proposed Action would fall below the 
level of significantly restricting subsistence uses and needs. The ANILCA Section 810 Analysis of 
Subsistence Impacts for the proposed land exchange is included in Appendix C. 

Large Field Development 

Direct effects from development of a large field would be minimal for subsistence users from 
Beaver, Birch Creek, and Fort Yukon, as the number of use areas overlapping the core area are 
relatively low (Figure 4-22). Effects also would be minimal for residents of Chalkyitsik, Stevens 
Village, and Venetie, where no historic use of the core exchange lands is documented 
(Figure 4-23). Because the development would be limited to the core lands, the area of 
subsistence resource disturbance would be relatively small and affect comparatively few users 
and a few subsistence resources. 

Direct effects of Phase II oil development on those few residents who do currently use the core 
lands could include a loss of access to subsistence harvest areas due to hunter avoidance of 
development areas, increased access and therefore competition by non-local users, possible 
deflection of game animals due to pipeline heights and pipelines next to roads and, depending on 
company policies, no trespassing areas. Gravel roads and corridors could allow access by a 
variety of on- and off-road vehicles, potentially increasing local and outside competition for some 
resources within the Beaver Creek public use easement. The road is expected to be closed to the 
general public on private lands, however, which would reduce competition for resources. Dust 
from vehicle traffic on roads could result in a loss of vegetation, including berry patches, along 
road corridors. Gravel pads and roads could provide insect refuges for large mammals. Access to 
hunting areas by boat, snowmachine, or four-wheeler may be more difficult because of hunting 
restrictions and oil field infrastructure (pipelines, roads, and drill pads). Wildlife migration or 
distribution may change due to avoidance of developed areas. Disturbance effects associated with 
oil development could include decreased health if access to feeding grounds and insect free areas 
was restricted, and could result in poor calf production (National Research Council 2003). These 
changes could result in reduced subsistence hunting success. 

Small Field Development 

The direct and indirect effects of small field development would be similar to those described 
above for a large field, but would affect a smaller area. The footprint of a small field development 
would be nearly half that of a large field development (see Tables 4-3 and 4-4), and the effects of 
development would decrease proportionately. Effects due to construction and operation of an 
access road ROW would be the same as described above for a large oil field development.  
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Oil Spills 

Oil spills that are contained on land or frozen water would have minimal effects on subsistence 
beyond the immediate area of the spill. Oil spilled into the waterways and lakes of the Yukon 
Flats could have long-term adverse effects on subsistence resources including vegetation, fish, 
moose, furbearers, small land mammals, and waterfowl (see Sections 4.11 to 4.14 for analysis of 
impacts on individual resources). These effects would occur downstream from the spill area and 
could extend beyond the Yukon Flats area if the spill occurs during breakup or open water 
periods. Current subsistence uses by Beaver, Birch Creek, and Fort Yukon residents occur largely 
along waterways, with extensive overlaps near the mouth of Beaver Creek (which flows through 
the core lands) and along the Yukon River. Communities downstream from the land exchange 
area that could experience impacts from oil spilled into waterways include Stevens Village, 
Rampart, and Tanana. Subsistence users would be concerned about contamination to subsistence 
resources during and after cleanup efforts, and these concerns may cause changes in harvest 
patterns to avoid areas and resources viewed as contaminated. If cleanup involves burning spilled 
product, air quality and hydrocarbon fallout issues could cause subsistence users to avoid areas 
perceived as polluted by the cleanup activities. Communities in the Refuge rely on the harvest of 
substantial amounts of wild foods each year (see harvest data in Appendix J). If an oil spill were 
to affect areas heavily used for subsistence, there could be major effects on residents’ subsistence 
uses. Indirect effects could also occur if changes to subsistence uses disrupt sharing networks; 
sharing within and among Yukon Flats communities remains an important aspect of rural life. 

4.21.2 Effects of the Land Exchange with Non-Development Easements Alternative on 
Subsistence  

4.21.2.1 Phase I Effects 

The effects of Phase I of the Land Exchange with Non-Development Easements Alternative 
would be the same as those described above for Phase I of the Proposed Action as the lands 
involved in the initial land exchange would be the same. Under the Land Exchange with Non-
Development Easements Alternative. Doyon also would donate non-development easements on 
120,000 acres of Doyon lands. These lands would remain under Doyon management and State 
regulatory jurisdiction. As noted in Section 2.4.2.1, no general public access or use would be 
allowed on the easements. However, Doyon shareholders and their descendants and family 
members would be allowed to engage in certain activities, including subsistence hunting and 
gathering, on the lands where Doyon has conveyed non-development easements but retains title. 
Doyon also would retain a subsistence easement on all lands transferred to the Service, which 
would protect ANILCA Title VIII provisions should these be repealed in the future, and which 
would allow subsistence activities by all local rural residents. As the majority of the residents in 
Beaver, Birch Creek, Chalkyitsik, and Circle are both rural residents and Doyon shareholders, 
opportunities for subsistence activities would not vary significantly between the non-development 
and subsistence easements. 

The location of these lands related to subsistence use areas is described under Phase II of the 
Proposed Action (the 120,000 acres going to the Service). Some of the lands on which the Land 
Exchange with Non-Development Easements could occur are in areas with moderate to high 
current overlaps with subsistence use areas for residents of Beaver, Birch Creek, and Fort Yukon. 
These subsistence uses are focused along the rivers and surrounding lakes, land, and wetlands.  
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Public access would remain restricted, and oil and gas development would be prohibited on these 
lands (Figure 4-24). 

Exploration 

The effects of seismic surveys and exploratory drilling on subsistence under Phase I of the Land 
Exchange with Non-Development Easements Alternative would be the same as those described 
above for seismic surveys and exploratory drilling under Phase I of the Proposed Action. 

4.21.2.2 Phase II Effects 

No additional land exchanges or purchases would occur in Phase II of the Land Exchange with 
Non-Development Easements Alternative, so there would be no effects on subsistence. Unlike 
under Phase II of the Proposed Action, in Phase II of the Land Exchange with Non-Development 
Easements Alternative, Doyon would not sell additional lands to the Service if oil was produced. 
Doyon would instead donate non-development easements on up to 120,000 acres of Doyon lands 
in Phase I. This alternative would result in less direct effect than the Proposed Action on 
subsistence users in Beaver, Birch Creek, and Fort Yukon by avoiding increased competition 
through a change to Federal land management (Figure 4-24). This also would likely affect 
Chalkyitsik subsistence users positively, as multiple townships that could be sold to the Service 
under the Proposed Action are north of that community (Figure 4-25). By only allowing non-
development easements on these lands, shareholders would have exclusive subsistence use 
without outside interference.  

The subsistence evaluation concluded that the effects of the actions under the Land Development 
with Non-Development Easements Alternative would fall below the level of significantly 
restricting subsistence uses and needs. The ANILCA Section 810 Analysis of Subsistence Impacts 
for the proposed land exchange is included in Appendix C. 

Oil Field Development 

The effects of development of a large or small oil field and associated oil spills on subsistence 
would be the same as described above for development of a large or small field and oil spills 
under Phase II of the Proposed Action. 

4.21.3 Effects of the Land Exchange Excluding the White-Crazy Mountains Alternative on 
Subsistence  

4.21.3.1 Phase I Effects 

The effects under Phase I of the Land Exchange Excluding the White-Crazy Mountains 
Alternative would be similar to, but less than, those described above for Phase I of the Proposed 
Action, as 35,000 fewer acres would be transferred from Doyon to Service ownership. These 
35,000 acres are in a single township north of Chalkyitsik, which was historically used but 
currently has no to low subsistence use overlap for Beaver, Birch Creek, and Fort Yukon. This 
acreage is in Chalkyitsik’s subsistence use areas. Of the known subsistence use areas for Arctic 
Village, Central, Circle, and Eagle, none overlap with this township. Doyon also would receive 
26,500 fewer acres of core lands. This land would be unavailable for oil development under the 
Land Exchange Excluding the White-Crazy Mountains Alternative. Although the acreage of the 
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core lands would be reduced, the lands that would not be exchanged as part of the core lands are 
those farthest from the affected communities on the south side of the core lands. These two 
townships have the least subsistence overlaps among the six townships in the core lands. Phase I 
of the Land Exchange Excluding the White-Crazy Mountains Alternative would affect a few 
subsistence users at the distant edge of their use area. 

Exploration 

Seismic Surveys 

The effects of seismic surveys under Phase I of the Land Exchange Excluding the White-Crazy 
Mountains Alternative would be the same as described above for seismic surveys under Phase I 
of the Proposed Action. While 26,500 fewer acres are available for survey, we assume the miles 
of seismic survey lines would not be reduced and would instead occur solely in the remaining 
core lands. The lands excluded from the core land exchange under this alternative are in an area 
of distant, low subsistence use overlaps, and therefore any favorable effects to subsistence 
brought about by the reduced land exchange would be minimal. 

Exploratory Drilling 

The effects under the Land Exchange Excluding the White-Crazy Mountains Alternative would 
be the same as described above for exploratory drilling under Phase I of the Proposed Action. A 
smaller (26,500 acres less than under Proposed Action) area of land would be available for 
drilling, but it is unlikely that the reduction in land area would result in a reduction in the number 
of wells that would be drilled. The area excluded from the core land exchange (and restricted 
from drilling) under this alternative is little used for subsistence and is distant from the 
subsistence use areas with moderate to high overlaps. 

4.21.3.2 Phase II Effects 

The effects of land purchase and development activities under Phase II of the Land Exchange 
Excluding the White-Crazy Mountains Alternative would be similar to those described above for 
Phase II of the Proposed Action. The magnitude of effects would be less, however, as 39,000 
fewer acres of Doyon lands would be purchased by the Service. These 39,000 acres are in two 
townships north and east of Beaver with moderate to high subsistence use overlaps, and two 
townships northwest of Birch Creek with low to high subsistence use overlaps (Figures 4-26 and 
4-27). This would be 39,000 fewer acres transferred to Federal management, under which 
competition for local users could potentially increase. 

Doyon lands designated for sale to the Service under Phase II of the Land Exchange Excluding 
the White-Crazy Mountains Alternative would be located in one township south of Beaver, and in 
four townships located north of Chalkyitsik (Figures 4-26 and 4-27). The township south of 
Beaver includes Beaver use areas with moderate to high overlaps. The four townships north of 
Chalkyitsik include low to moderate Beaver subsistence use overlaps. Birch Creek subsistence 
use areas do not overlap any of these Phase II lands. Fort Yukon residents reported use areas in 
the township south of Beaver (low overlap) and the four townships north of Chalkyitsik 
(moderate to high overlap).  

The purchase of up to 81,000 acres of Doyon lands by the Service under Phase II of the Exchange 
Excluding the White-Crazy Mountains Alternative would shift management from Doyon to the 
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Service, resulting in increased competition for subsistence resources with the public. These 
effects would primarily impact subsistence users in Fort Yukon and Beaver, but also residents of 
Chalkyitsik. Use area data for Arctic Village, Central, Circle, and Eagle suggest that use areas do 
not overlap with any of the exchange lands under Phase II of the Land Exchange Excluding the 
White-Crazy Mountains Alternative (see Section 3.5.7.5). However, data for Central, Circle, and 
Eagle appear incomplete and residents of these communities may use additional areas for 
subsistence. 

The subsistence evaluation concluded that the effects of the actions under the Land Exchange 
Excluding White-Crazy Mountain Alternative would fall below the level of significantly 
restricting subsistence uses and needs. The ANILCA Section 810 Analysis of Subsistence Impacts 
for the proposed land exchange is included in Appendix C. 

Oil Field Development 

The effects of development of a large or small oil field and associated oil spills on subsistence 
would be the same as described above for development under Phase II of the Proposed Action. 
Approximately 26,500 fewer acres of core lands would be available for development under this 
alternative as compared to the Proposed Action; however, the open area would still be sufficient 
in size to accommodate development of one large or small field. 

4.21.4 Effects of No Land Exchange Alternative on Subsistence 
Under the No Land Exchange Alternative, no land exchange would occur between Doyon and the 
Service. Ownership and management of townships would remain the same, and oil exploration 
and development would not occur in the core lands or in the surrounding halo lands. There would 
be no direct and indirect effects on subsistence uses in Beaver, Birch Creek, Chalkyitsik, Fort 
Yukon, Stevens Village, and Venetie from the land exchange. Oil and gas exploration could be 
conducted on other private lands within the Refuge that are not connected with the proposed land 
exchange; effects due to possible exploration and development on these lands are discussed in the 
cumulative effects analysis (Section 4.24). 

The subsistence evaluation concluded that the effects of the actions under the No Land Exchange 
Alternative would fall below the level of significantly restricting subsistence uses and needs. The 
ANILCA Section 810 Analysis of Subsistence Impacts for the proposed land exchange is included 
in Appendix C. 

4.22 Effects on Environmental Justice 

This section describes the direct and indirect socioeconomic effects of the alternatives on 
minority and low-income populations in the project area. The focus of the analysis is on the 
socioeconomic effects on Alaska Natives residing in the project area. Alaska Natives account for 
about 84% of the population in the project area and virtually all of the minority population. The 
Alaska Native population also is a low-income population with 18 to 60% of families in Refuge 
villages living below the national poverty level. 
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4.22.1 Economic Effects  
Increased employment opportunities and personal income for Alaska Natives would occur and be 
similar under the Proposed Action, the Land Exchange with Non-Development Easements 
Alternative, and the Land Exchange Excluding the White-Crazy Mountains Alternative. These 
effects are described below by phase for all action alternatives. Under the No Land Exchange 
Alternative, there would be no land exchange or subsequent exploration or development on 
exchange lands. Any economic effects to Alaska Natives resulting from development on non-
exchange lands will be discussed in the analysis of cumulative effects (Section 4.24.18).  

4.22.1.1 Phase I Effects 

The land exchange under the action alternatives would have minimal effect on employment, 
revenues, or social conditions in the project area. Exploration would have a net positive effect on 
the local economy in the form of employment opportunities (Section 4.19.1). Seismic surveys are 
projected to create 33 jobs that could be filled by residents in the nine rural communities in and 
around the Refuge. Exploratory and delineation drilling could result in another 66 jobs 
(Table 4-42). Given the fact that 84% of the local population is Alaska Native, the local Alaska 
Native populations would have the opportunity to fill some of the jobs. The local jobs represent 
only about 18 to 33% of the total jobs that are projected to be created from exploration. These 
direct benefits would last only for the duration of the exploration period, or about 2 to 6 years. 
Experience gained from employment may increase the likelihood of workers gaining employment 
on future exploration projects in Alaska. 

4.22.1.2 Phase II Effects 

The economic effects of Phase II on Alaska Native populations would be beneficial under the 
action alternatives should Doyon locate and produce oil resources on the lands acquired in 
Phase I. Benefits would accrue to Alaska Natives in the form of increased employment 
opportunities and personal income for Alaska Native members and increased revenues for Alaska 
Native entities. The employment effects of the action alternatives during Phase II are described in 
Section 4.19.1.2. If oil development occurs in the Yukon Flats, it is estimated that from 106 to 
176 jobs would be created for individuals residing in and around the project area during the 
construction phase, depending on whether the development is for a large or small field 
(Tables 4-43, 4-44, and 4-45). The likelihood that these jobs would be filled by Doyon 
shareholders is enhanced by the expected involvement of companies, wholly or partially owned 
by Doyon, in exploration, construction, and production activities related to oil development. 
Doyon Drilling, Inc. and Doyon Universal Services, LLC, have been identified as contractors for 
development of oil fields on the Yukon Flats (Doyon 2004). Hiring shareholders is a high priority 
for all Doyon subsidiaries (Stricker 2001, Doyon 2006). In recent years, Doyon Drilling has 
maintained a 40% shareholder-hire rate, and the company provides a strong training program in 
oil field industries (Stricker 2001, Doyon 2006, Marth 2007). Doyon Universal Services also 
emphasizes shareholder hire for entry-level jobs – its remote-site catering services currently has a 
30% shareholder-hire rate (Marth 2007).  

Royalty payments from oil development in the Yukon Flats would increase the operating 
revenues of Doyon and would increase shareholders’ dividends. Under a long-term policy, Doyon 
distributes half of its profits to shareholders in the form of dividends and post-secondary 
scholarships (Stricker 2001). In addition, a portion of the revenues would be sent directly to 
ANCSA village corporations within the Doyon region and to at-large shareholders according to 
ANCSA Section 7(j).  
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Alaska Natives other than Doyon shareholders also would potentially benefit if oil development 
occurs in the project area. Subsidiaries of other ANCSA Alaska Native regional corporations, 
including the Arctic Slope Regional Corporation, Calista Corporation, and NANA Regional 
Corporation, are expected to be involved in phases or activities of oil development in the Yukon 
Flats (Doyon 2004). Furthermore, under the 7(i) revenue-sharing clause in ANCSA, oil 
development in the Yukon Flats could benefit all Alaska Natives. 

The economic effects of oil development on minority and low-income populations would be 
moderate. Most opportunities for employment would occur during construction of the oil field, 
with lesser opportunities over the life of the field (30 to 50 years). Benefits due to royalty 
payments would be long term (30 to 50 years).  

4.22.2 Social Effects  
The social effects of the land exchange would be limited largely to subsistence and land use. 
These effects are discussed in Section 4.21. Other social effects that would result from 
exploration and development of oil resources are discussed below. These effects, both positive 
and adverse, would largely be limited to the local residents.  

The social implications of potential oil development for Alaska Native and other disadvantaged 
and/or low-income populations in the Yukon Flats and greater Yukon-Koyukuk area are 
uncertain. There could be direct benefits of economic growth that many look forward to, such as 
more employment opportunities, more discretionary income, and more public services. In 
addition, there may be more money in the local economy, better transportation, less-costly goods, 
lower construction and heating costs, and improved access to basic amenities that make life easier 
for community members. 

However, there also are possible negative social trends associated with rapid industrial 
development in small rural communities, including general anxiety and isolation, excessive 
alcohol and drug use, abusive and self-destructive behavior, higher accident rates, loss of 
language and subsistence skills, dissolution of family relations, decline in community rituals and 
festivities, and the dilution of cultural values such as sharing, reciprocity, respect for others, and 
consensual decision making (National Research Council 2003). These social ills could arise from 
such potential direct effects of oil development as an influx of outsiders and a displacement of 
subsistence hunting and fishing activities. These direct effects would likely be concentrated in 
those communities closest to the oil development – Stevens Village, Beaver, Fort Yukon, and 
Birch Creek. 

Moreover, there is another, more intangible, potential social impact – what some social scientists 
call an “opportunity-threat impact” or concerns about what might happen to the health and well-
being of one’s family and community. These social impacts actually begin the day a proposed 
action is announced, and they result from the efforts of community members to define, and to 
respond to, the anticipated effects of development (National Research Council 2003). Some 
residents welcome the transformation of the community and the availability of more employment 
opportunities and public services, such as clean drinking water, sewers, and better housing. 
Others see development as a potential threat to the long-term survival of cultural traditions and a 
distinctive way of life.  
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Finally, it is important to note that the production phase would require far fewer local workers 
than the development phase. This difference creates the potential for an economic “bust” in the 
project area once the construction phase is completed. Local residents may experience an initial 
spike of wealth, but that is unlikely to be sustainable, and they may experience financial stress 
over the long term as their incomes drop to near “pre-development” levels, unless workers can 
obtain production jobs. 

Doyon appears to be well aware of the need for coordination and consultation in developing oil 
resources in the Yukon Flats and the need to maximize the number of shareholders qualified for, 
and employed in, long-term oil field jobs. According to a brochure published by Doyon (2007b), 
“Leaders from the Yukon Flats villages have attended regular in-depth meetings to discuss their 
questions about the land trade regularly over the past 3 years. The two-way communication that 
has taken place both in the villages and at Doyon’s offices has enhanced Doyon’s understanding 
of village concerns and allowed village leaders a better understanding of the long-term economic 
benefits of the proposal.” The brochure concludes that the proposed land exchange “will allow us 
the control that we need to best preserve the balance between traditional uses and economic 
development opportunity that we believe is preferred by our shareholders.” However, during the 
scoping process, many local residents expressed concerns about how an oil development project 
on the exchange lands would affect the traditional Native way of life. These concerns suggest that 
questions remain as to how to strike a balance between the benefits of oil development and the 
trade-offs necessitated by its impacts.  

4.22.3 Subsistence Effects 
Both the exchange of lands, and exploration and development of oil resources, would affect 
subsistence use of lands within the Refuge. Subsistence use of Doyon lands within the Refuge is 
generally restricted to Doyon shareholders who are Alaska Natives. Refuge lands have a 
subsistence priority, and this priority is for local residents. As discussed in Section 4.21, 
subsistence is an important part of the mixed subsistence-market economy of the villages, 
provides food and materials, and has great cultural value. 

The transfer of ownership of Doyon lands to the Service could potentially affect subsistence by 
increasing competition between local subsistence users and non-local hunters and fishermen, and 
possibly restrict some activities associated with subsistence such as cabin construction and wood-
cutting. These effects would be minor as there is little use of the area by non-local hunters and 
fishermen. These effects would be greatest under the Proposed Action (Service net gain of 
216,500 acres), followed by the Land Exchange Excluding the White-Crazy Mountains 
Alternative (169,000 acres), and Land Exchange with Non-Development Easements Alternative 
(96,500 acres). The effects of development on subsistence use by Alaska Natives would be minor 
as townships in the core lands where development could take place are low-to moderate 
subsistence use areas. The effects would last for the life of the field (30 to 50 years) and likely 
decades beyond that, depending on how long it would take for the disturbed lands to recover to 
near pre-disturbance conditions. 

4.22.3.1 Phase I Effects 

Effects on subsistence due to land exchanges in Phase I of the Proposed Action, Land Exchange 
with Non-Development Easements Alternative, and Land Exchange Excluding the White-Crazy 
Mountains Alternative would be primarily related to the changes in access and management that 
change with ownership. Doyon lands are generally closed to the public, and subsistence use of 
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Doyon lands within the Refuge is generally restricted to Doyon shareholders who are Alaska 
Natives. Refuge lands have a subsistence priority, and this priority is for local residents. 
However, Refuge lands are open to the public. 

Lands being transferred from Doyon to the Service would be more accessible by hunters and 
fishermen, which could result in an increase in competition between subsistence users and the 
general public. Doyon would retain a subsistence easement on lands conveyed to the Service that 
would mirror Federal subsistence provisions under Title VIII of ANILCA by ensuring a 
subsistence priority to local rural residents. The easements would mirror current management of 
Service lands in that subsistence uses would have a priority, but the lands would be open to the 
public. The level of hunting activity by the general public is currently very light in the Refuge. 
Moose, one of the more important subsistence species, are found in relatively low numbers across 
the Refuge and have been decreasing in numbers in recent years. Much of the western part of the 
Refuge, including the area of the core exchange lands, is currently closed to moose hunting 
except by residents of Beaver, Birch Creek, and Stevens Village due to the low moose numbers 
and subsistence priority. 

Lands transferred to Doyon during the land exchange would be closed to the general public, 
which would decrease competition (although little competition is known to occur at this time) or 
the potential for future competition for subsistence resources. Doyon shareholders would be able 
to apply for permits to construct trapping and subsistence cabins and for wood-cutting on these 
lands. 

Overlaying maps of historical and current (10-year) subsistence use areas on the exchange lands 
indicate that overlap occurs in a number of townships. The historical subsistence use areas are 
much broader than the current areas, apparently due to diminished trapping efforts (due to low fur 
prices). Currently, subsistence is more closely tied to the waterways used for access. Lands that 
would be exchanged do not overlap on current or historical subsistence use areas of Arctic 
Village, Central, Circle, Eagle, or Venetie, but there is overlap for Stevens Village, Beaver, Birch 
Creek, Fort Yukon, and Chalkyitsik (see Section 4.21). Most of the townships that would be 
transferred to the Service have low to moderate subsistence use, but several are high-use areas. 

Exploration, including seismic surveys and exploratory drilling, would have a minor effect on 
subsistence use by Alaska Native populations. Townships in the core exchange lands where 
exploration would take place are low subsistence use areas, and the use appears to be limited to 
the Beaver Creek area. Exploration would occur during the winter when use is at a seasonal low, 
except for some trapping. The effects would be short term, lasting as long as the exploration (2 to 
6 years), although seismic lines could become subsistence access corridors. 

There would be some differences in Phase I effects by alternative. The Proposed Action and the 
Land Exchange with Non-Development Easements Alternative would have the most effect, as 
they would result in the most lands going to the Service in Phase I (net gain 96,500 acres or 
more). The Land Exchange Excluding the White-Crazy Mountains Alternative (net gain of 
88,000 acres or more) would have the least effect, as the Service’s net gain in Phase I would be 
slightly less under this alternative.  

4.22.3.2 Phase II Effects 

The effects of the land purchases in Phase II would be similar to those described above for 
Phase I, but they would involve different lands. Most Phase II lands are located closer to the 
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center of the Refuge and the Yukon River, and include more moderate to high subsistence use 
areas. The Proposed Action would have the greatest effect, as the most Doyon lands (up to 
120,000 acres) would be transferred to the Service. The Land Exchange Excluding the White-
Crazy Mountains Alternative would have less effect with up to 81,000 acres being transferred. No 
lands would be exchanged or acquired under the Land Exchange with Non-Development 
Easement Alternative in Phase II unless a pipeline/road ROW across Service land is required. 

Development of a large or small oil field on the core lands would have some effect on the 
subsistence activities of Alaska Natives from Beaver, Birch Creek, and Fort Yukon. Effects could 
include loss of access for subsistence due to the tendency of hunters to avoid developed areas. 
The effects would be minimal as most of the core lands where development could occur would be 
low subsistence use areas. 

4.23 Effects on Human Health 

Human health involves physiological, psychological, and social well-being, and can be influenced 
by changes to the physical and social environment, as discussed elsewhere in this EIS. 
Uncertainties associated with this assessment of human health effects include limited knowledge 
of the locations of proposed oil exploration and development; limited knowledge of potential 
contaminant exposure pathways to humans and subsistence resources; limited information 
regarding the link between Alaska Native social systems/subsistence practices and health; and 
difficulty in evaluating the complex interaction among exposure to contaminants released during 
oil exploration and development and existing health conditions of the Native population. This EIS 
utilizes aspects of the World Health Organization’s Rapid Human Impact Assessment (HIA) 
approach and applies them within the bounds of standard NEPA practice. An HIA has five stages, 
screening, scoping, appraisal, reporting, and monitoring. Aspects of screening, scoping, and 
Rapid HIA appraisal occurred during preparation of this EIS. Where the NEPA process (and 
hence this EIS) varies from the HIA process is in the reporting and monitoring phases. These 
phases are not included, as they are unsuitable for the NEPA process. A key output of HIA is a 
set of recommended changes to the proposal (World Health Organization 2008). This EIS 
identifies potential significant issues but, as the EIS is an impact assessment and not the decision 
document, it does not recommend changes to any alternative. Additionally, there is no long-term 
monitoring built into the proposal. 

There would be no substantive differences in the human health effects of the Proposed Action, 
Land Exchange with Non-Development Easements Alternative, and Land Exchange Excluding 
the White-Crazy Mountains Alternative. Under each of these alternatives, no adverse effects on 
the health care system would be expected. If oil resources were developed, new funding may 
become available to expand and improve the current health care infrastructure. Oil and gas 
industry and State and Federal regulatory practices should minimize the risk of health effects due 
to noise, air pollution, and waste discharges. Effects to subsistence resources would be minor and 
should not affect human health. Oil spills typically associated with an oil field development 
should not affect subsistence resources or human health. A very large spill could affect the 
abundance or use of subsistence foods. The No Land Exchange Alternative would have no 
adverse effects on human health.  
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4.23.1 Effects of the Proposed Action on Human Health 
4.23.1.1 Phase I Effects 

Land exchanges in Phase I of the Proposed Action would not be expected to have any adverse or 
beneficial effects on human health. 

Seismic Surveys 

Seismic surveys would not be expected to have any significant effects on human health. 
Depending on the location of the surveys, some disruption to subsistence could occur, which 
could lead to a disruption in social systems (see Sections 4.21and 4.22). Seismic surveys have not 
occurred on the Yukon Flats in decades, so potential effects of seismic surveys on the health, 
well-being, and quality of life of Yukon Flats residents could be greater than those for residents 
living in an area with recent or ongoing seismic exploration (such as the North Slope). Even if 
residents have no direct contact with the seismic program or equipment, the presence of a seismic 
program could be viewed by some as a major and disruptive change in the social system of 
residents of the Yukon Flats. 

Caution must be used by seismic personnel when working at locations where bear dens may be 
present. In winter 1998, a seismic worker on the Kenai Peninsula was killed by a grizzly bear 
while working near an occupied den. The worker was within approximately 40 feet down-slope 
of the den when the bear attacked. Surveys of the area for bear dens prior to the seismic survey 
activities did not disclose the presence of the den. Before seismic crews enter the field they 
should receive proper training to recognize den habitat, and to react appropriately to bear, should 
they be encountered. A person with wilderness training and experience should accompany all 
field crews. Various types of deterrent are available for use by field crews. Surveys of the work 
area to help locate possible dens sites should be conducted prior to entering the field.   

Exploratory Drilling 

Noise 

Noise produced during drilling would be limited to the vicinity of the power generation and 
drilling rig engines, which have decibel ratings of about 85 decibels and 110 decibels, 
respectively. At 1,000 feet from the drilling pad, noise levels would be less than 70 decibels if 
noise minimization measures such as mufflers on the exhaust systems of engines and turbines 
were used. The general public would not be exposed to noise levels that result in adverse human 
health effects.  

Air Quality 

Concentrations of air pollutants resulting from drilling rig emissions would not be expected to 
exceed Alaska AAQS or NAAQS beyond the immediate vicinity of the drilling site. These 
standards are designed to protect human health. Exploratory drilling would require an air quality 
permit from the State, which would include conditions designed to be protective of air quality 
standards. See Section 4.6 for more information about air quality permitting.  
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Exposure to Contaminants in Wastewater 

As required by the Clean Water Act, the EPA has established national water quality and pollutant 
emission standards designed to protect human health from known or anticipated adverse effects 
of a regulated discharge of a pollutant to water. The EPA regulates water pollutant emissions by: 
(1) establishing guidelines for effluent discharges from nonpoint-sources to waters; (2) 
establishing guidelines for effluent discharges from point-sources to waters; (3) regulating the 
discharge of dredged and/or fill material; (4) establishing procedures, methods and equipment, 
and other requirements for equipment to prevent the discharge of oil from facilities into or upon 
waters or adjoining shorelines; and (5) requiring any activity that might result in a discharge or 
runoff of pollutants to surface waters to comply with regulatory requirements with regard to the 
control and abatement of water pollution.  

Wastewater discharges and underground injection of wastewaters would be regulated by the EPA. 
Permitted discharges would be regulated through monitoring as defined as part of the permit 
conditions. Monitoring would help ensure that discharges do not exceed water quality standards 
and do not pose a threat to human health. Groundwater or surface water drinking resources should 
not be affected by oil activities if conducted in accordance with applicable permit requirements.  

Various methods would be used to monitor permit conditions (Environmental Protection Agency 
2007). The permit would require the facility to sample its discharges and notify the EPA and the 
State regulatory agency of these results. In addition, the permit would require the facility to notify 
the EPA and the State regulatory agency when the facility determines it is not in compliance with 
the requirements of a permit. EPA and State regulatory agencies would also send inspectors to 
companies in order to determine if they are in compliance with the conditions imposed under 
their permits. 

Federal laws provide the EPA and authorized State regulatory agencies with various methods of 
taking enforcement actions against violators of permit requirements. For example, EPA and state 
regulatory agencies may issue administrative orders that require facilities to correct violations and 
that assess monetary penalties. The laws also allow the EPA and State agencies to pursue civil 
and criminal actions that may include mandatory injunctions or penalties, as well as jail sentences 
for persons found willfully violating requirements and endangering the health and welfare of the 
public or environment. Equally important is how the general public can enforce permit 
conditions. The facility monitoring reports are public documents, and the general public can 
review them. If any member of the general public finds that a facility is violating its permit, that 
member can independently start a legal action, unless the EPA or the State regulatory agency has 
taken an enforcement action. 

Exposure to Contaminants from Accidents or Spills 

Exploratory drilling would not be expected to cause accidents or spills that would have significant 
adverse effects on human health. There would be potential for a spark or other ignition source to 
cause a fire at the facility or on adjacent lands. Workers would be trained in fire control and 
protection, and a safe zone would be established around the facility to minimize the likelihood of 
a fire at the facility spreading to adjacent vegetation. 
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Alterations in Social Systems including Subsistence 

Exploratory drilling has not occurred on the Yukon Flats in decades, so potential effects of 
drilling on the health, well-being, and quality of life of Yukon Flats residents could be greater 
than for effects on residents living in an area with recent or ongoing exploratory drilling (such as 
the North Slope). Even if residents have no direct contact with the drilling program or equipment, 
the presence of an exploratory drilling program could be viewed by some as a major and 
disruptive change in the social system of residents of the Yukon Flats. Depending on the location 
of exploratory equipment, some disruption to subsistence could occur (also see Sections 3.5.7.2 
and 4.21). 

Health Effects Due to Metabolic Disorders 

Exploration would not be expected to have an effect on metabolic disorder (e.g., diabetes and 
obesity) prevalence. As discussed above, some disruption to subsistence could occur depending 
on the location of equipment and operations and the social impacts of the presence of exploratory 
equipment.   

Injury Rates 

Seismic surveys would not be expected to have an effect on injury rates. 

Health Care Infrastructure 

Because oil industry workers (with the exception of current local residents) would not be 
expected to seek housing in Yukon Flats communities or use healthcare services, no negative 
impact on the community healthcare institutions or services would be likely to occur. One 
possible positive impact could be increased opportunities for access to medical care in Fairbanks 
and Anchorage because of increased household or village incomes. 

4.23.1.2 Phase II Effects 

The discovery and development of oil resources could benefit human health by improving 
standards of living, providing jobs, and yielding tax revenues to help pay for health care and other 
social services. However, oil development could adversely affect individual and community 
health and well-being. The following discussions apply to both small and potential large oil field 
development. 

Oil Field Development 

Noise 

Effects to health from noise would be similar to those discussed under Noise in Phase I. 

Exposure to Hazardous Air Pollutants 

The ADEC would conduct a careful review of anticipated hazardous air pollutant emissions as 
part of its air quality assessment of proposed oil development. The ADEC controls hazardous air 
pollutant emissions by issuing operating permits for facilities that emit significant amounts of 
hazardous air pollutants and establishing requirements and compliance deadlines for areas not in 
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compliance with Alaska AAQS and NAAQS. The results of the ADEC review and input from the 
public would be used to make decisions whether to issue operating permits. Oil companies have 
to demonstrate to the ADEC that their air quality impacts do not violate the State’s health-based 
air quality standards in public access areas.  

Alaska’s air quality standards were adopted from the national standards and are set to protect 
public health and well-being. They are based on standards established through human health risk 
assessments and medical studies to protect those who are most vulnerable to air pollution (e.g., 
children, elderly, pregnant women, and people with chronic breathing problems). An initial 
screening model analysis of a large field development scenario showed that both State and 
national air quality standards would be met in the vicinity of facilities associated with a large field 
development in the Yukon Flats (see Section 4.6). 

Studies have shown that air quality in local villages on the North Slope, where substantial oil and 
gas development has occurred, meets State and Federal standards, except for short-term events in 
Nuiqsut caused by wind-blown dust from nearby exposed river beds (Alaska Department of 
Environmental Conservation 2006). Based on a review of a large number of North Slope oil and 
gas facilities, the ADEC found that maximum air quality impacts occur within a few hundred feet 
of the source, rapidly decrease within the next few hundred feet, and slowly decrease beyond this 
to the level at which the impacts are considered insignificant – typically at 6 to 12 miles from the 
source in the direction of the predominant wind, and at a smaller distance in the non-predominant 
wind direction (Alaska Department of Environmental Conservation 2006). If oil development 
activities occur in the Yukon Flats, the geographic extent of significant impacts would depend on 
the size of the source, pollutant type, and predominant wind direction. Flaring of natural gas 
would only occur under the conditions set forth in an air quality operating permit. In response to 
North Slope resident concerns, the North Slope Borough has suggested that industry use the 
cleanest possible fuel sources, such as low-sulfur diesel, in order to protect the health of local 
inhabitants, subsistence resources, and the environment (Bureau of Land Management 2008).  
According to EPA requirements, ultra-low sulfur fuel will be required for use in all highway and 
non-road equipment, including Yukon Flats villages, by late 2010. 

Current modeling (as described in Section 4.6.1.2) found that sensitive populations of humans 
(i.e., those with compromised health, elderly, and infants) and sensitive species of vegetation 
should be able to live as close as 100 yards from the main pad emission sources of a large field 
without experiencing adverse effects. The analysis also showed that the greatest air quality 
impacts are dominated by emission sources with low level releases that are heavily influenced by 
air flow around nearby structures. Therefore, the greatest impacts occur near the pad, and rapidly 
decrease with increasing distance from the facility. Modeling results show that at a distance of 
3 miles from the main pad, air quality impacts (concentrations of criteria pollutants) from the 
main pad would be indistinguishable above existing background concentrations using standard 
EPA Prevention of Significant Deterioration monitoring techniques. 

Based on this information, it is unlikely that Phase II activities would create adverse health effects 
due to air pollutant emissions.  
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Exposure to Contaminants in Wastewater 

Groundwater or surface water drinking resources should not be impacted by proposed oil 
development activities. Measurable, non-localized impacts to water quality from oil development 
activities performed in compliance with applicable permits would not be expected. 

Exposure to Contaminants from Accidents or Spills 

Fires and fire risk would be dealt with as discussed under Phase I. The potential for spills to occur 
during oil development was discussed in Section 4.5. Impacts to subsistence resources could 
result from large to very large spills. Oil and gas facilities would be designed, built, and operated 
to minimize the exposure of subsistence resources to spills of oil, produced water, and/or other 
hazardous materials, in accordance with State and Federal regulations. Design plans would be 
project specific and based partly on facility location and planned operations. At this time, none of 
these factors are known, so no specific details on the design, construction, or operation of any 
facilities or infrastructure can be discussed. In the unlikely event of a spill large enough to 
potentially impact subsistence resources, the producer would implement a containment and 
cleanup response to minimize the extent and duration of potential impacts. Although population-
level effects to biological resources would not be anticipated, there could be impacts to local 
habitats and individual animals.  

Previous research has shown that fish have the capacity to biotransform many aromatic 
compounds, such as polycyclic aromatic hydrocarbons, into metabolites that are readily 
accumulated in the fish gall bladder and excreted (National Research Council 1985). These 
detoxification mechanisms greatly limit the accumulation of petroleum hydrocarbon 
contaminants in fish muscle tissue (Hom et al. 1996). Based on numerous studies, including those 
conducted after the Exxon Valdez oil spill, it is unlikely that subsistence resources exposed to oil 
and/or hazardous material spills that could occur during development on the Yukon Flats would 
contain contaminant levels that would be harmful to human health (Bolger et al. 1996; Field et al. 
1999). If resources were found to contain contaminant levels that are harmful to human health, it 
is expected that these resources would be safe to handle or eat within a few months following 
cleanup of a spill.  

Human health can also be impacted by direct contact with contaminants from accidents or spills. 
Acute exposure to a spill can result in effects from direct contamination, including rashes and 
respiratory symptoms (Bureau of Land Management 2008). However, it is unlikely that a spill to 
land would occur near a center of human population, as the core exchange lands are not in close 
proximity to the villages. If a spill were to occur into a river or near the access road (if it were 
open to the public), then there could be an opportunity for residents or recreational users to come 
into contact with a spill; however, spill response teams would quickly remove people from the 
area and the spill impact area would be secured. Spill response teams (responding to both 
hydrocarbon and non-hydrocarbon spills) would have training and be equipped with the 
appropriate personal protective equipment designed to reduce the possibility of direct contact 
with any contamination.  

Social and psychological effects of large oil spills can include anxiety disorder and post-traumatic 
stress disorder which can lead to changes such as decreased consumption of subsistence foods, 
changes in social organization, and increased risk of diabetes and other metabolic disorders, and 
injury (Bureau of Land Management 2008). Subsistence users are sensitive to food contamination 
and tend to avoid contaminated foods, even foods with extremely low levels of contamination. 
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The perception of contamination of subsistence resources in the absence of testing, or the tested 
presence of contaminants at levels deemed acceptable by others, may discourage subsistence 
users from harvesting and consuming a food resource for several years. A year after the Exxon 
Valdez oil spill, subsistence harvests in the area affected by the spill declined by as much as 77% 
compared to pre-spill averages, primarily because of villagers’ uncertainty about the safety of 
using subsistence foods that might have been contaminated by oil (Fall and Field 1996). Ten 
years after the Exxon Valdez oil spill, some subsistence species were harvested at pre-spill rates, 
but for other species, harvest numbers remained below pre-spill numbers (Fall and Utermohle 
1999). If harvesters perceive resource habitats or traditional harvest locations to be contaminated, 
they may avoid traditional harvest areas and travel to areas with uncontaminated resources. 
Subsistence users may move to other areas for their subsistence harvesting and/or purchase these 
resources or alternatives from other sources, leading to changes in social organization, decreased 
social capital, and increased risk of diabetes and other metabolic disorders. Therefore, in the 
event that a large-scale accident or spill occurs in the Yukon Flats, human health effects are likely 
to occur in the form of changes in subsistence harvests or diets.  

Alterations in Social Systems Including Subsistence 

There is an increasing focus on incorporating other aspects of health, including social, 
community, and psychological dimensions in environmental impact assessments. In this case, 
health effects are assessed not just as resulting in disease or illness, but are connected with 
psychological well-being, social and community health, and the capacity to respond to the 
changing circumstances and conditions of life (Davies and Sadler 1997; Shademani and von 
Schirnding 2001). In other words, adverse human health effects can result from non-physiological 
factors. According to the Advisory Committee on Population Health (1994), the major 
determinants in maintaining and improving human health are: 

• Income and social status 

• Social support networks 

• Education 

• Employment and working conditions 

• Physical environments 

• Biology and genetic endowment 

• Personal health practices and coping skills 

• Healthy child development 

• Health services 

It is well known that there is a link between social relationships and subsistence. Subsistence 
functions to extend social ties through cooperation (hunting partnerships and food sharing), 
which, in turn, reduces risks to individuals. More importantly, subsistence activities maintain 
social ties at a time when social change appears to be resulting in high levels of individual and 
community stress. Studies have examined patterns of subsistence activity and oil and gas 
development and compared them to observed patterns in nearby regions that have not 
experienced oil and gas development. To date, most research has focused on the North Slope 
because it is the principal location of oil and gas development in Alaska, as well as the region that 
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has experienced the greatest change in income and employment due to the formation of the North 
Slope Borough and the implementation of an extensive infrastructure improvement program 
involving local labor (Kruse et al. 1981; Kruse 1982; Worl and Smythe 1986). Residents of North 
Slope communities, including the communities nearest oil and gas development, have 
documented increased rates of crime, drug abuse, domestic violence, child abuse, and other 
community welfare pathologies. While these problems have increased during the period of oil 
industry development on the North Slope, they have not been directly linked to oil industry 
activity. Their occurrence is symptomatic of changes in community social organization, economy, 
and increased access to technology and sources of cash income (Bureau of Land Management 
2004).  

Increasing incomes of Doyon shareholders could also have disruptive effects. An anecdotal 
example from Nuiqsut has shown that an increase in income disparity is felt to have resulted from 
increased Kuukpik Corporation revenues; substantial increases in income disparity between 
shareholders and non-shareholders have resulted in tension and resentment within the community 
(Bureau of Land Management 2008). It is unclear what impact this income disparity may have on 
the Yukon Flats communities, as dividend amounts cannot be forecast. Doyon has a large number 
of shareholders, the majority of whom do not reside in the Yukon Flats, and 70% of revenue must 
be shared with other ANCSA regional corporations. Higher incomes can have a positive effect on 
participation in subsistence activities. On the North Slope, higher levels of household cash 
income have been directly correlated with peoples’ commitment to, and their returns from, 
natural resource harvesting (National Research Council 1999). Young men in Iñupiat 
communities, for example, chose to balance wage employment with seasonal subsistence 
activities despite large numbers of high paying job opportunities (Kleinfeld et al. 1983). Research 
has shown that young men participate in major subsistence activities as much as the older 
generation, and those who have been exposed to Western influences through outside schooling 
tended to be more interested in subsistence (Kruse 1986). As incomes increase and time 
constraints reduced the frequency and duration of trips to harvest resources, some residents have 
limited their subsistence harvests to the most desired species (Jorgensen 1990). Increased income, 
moreover, has led to the adoption of more efficient, reliable, useful, and less demanding 
subsistence technology (Lonner 1986).   

Anxiety and stress about potential future development effects on community health and well-
being can cause adverse health effects at the individual level. Public concerns about oil and gas 
development projects are frequently related to health, well-being, and the quality of life. Many 
people feel that their health, or the health of their children, has already been harmed by 
industrialization. Food insecurity can also cause severe health problems, both through stress 
caused by concern about potential food insecurity and physical health problems resulting from an 
actual lack of food. Concerns have already been raised by residents that current climate change 
impacts are restricting access to certain foods or subsistence methods (see Section 4.24.22). 

Since subsistence activities provide more than just economic benefit or food for the community, 
but also a “social vitality” as termed by Bowles (1979), human health effects associated with the 
ability to work together and thrive in a changing environment would be expected.  

It is unclear to what extent the rates of crime, drug abuse, domestic violence, child abuse, or other 
community social concerns might occur as a result of implementation of the Proposed Action. 
Sections 4.19, 4.21, and 4.22 describe effects on socioeconomics, subsistence, and environmental 
justice. To the extent that changes in the social structure and subsistence activities, as discussed in 
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these other sections, place stress on elements of social and community structure, indirect impacts 
on community health and welfare could occur. Potential social- and subsistence-related 
community health effects would likely be concentrated in those villages closest to the oil 
development, should it occur, such as Stevens Village, Beaver, Fort Yukon, and Birch Creek. 

Exposure to Infectious Diseases 

The influx of workers to the region could pose a risk of infectious disease transmission. While 
workers would be housed on site at camps, resident hires or village residents visiting the camps 
could provide an opportunity for transmission back to the area villages. Upper respiratory 
problems (which includes illnesses such as bronchitis and sinusitis) and the related Otitis media 
(middle ear) infections are currently leading causes of outpatient visits to the Yukon Flats Health 
Center (Indian Health Center 2007). Transmission of respiratory infections would be of greatest 
concern to vulnerable members of the community, including people with chronic illnesses and 
elders (Bureau of Land Management 2008). Villages could be exposed to an increased risk of 
sexually transmitted diseases. Diarrheal illness, such as Norovirus type illnesses, are common in 
groups of workers living and working in small enclosed facilities, such as oil camps, and could 
also pose a threat if the infection was transmitted to the community. 

Injury Rates 

As shown in Figure 3-50, accidents and injuries were the leading cause of outpatient visits to the 
Yukon Flats Health center in fiscal year (FY) 2004, and the number of visits doubled between FY 
2001 and 2004.  Oil development could increase injury rates through: 

• Displacement of subsistence animals, which could lead to more difficult and longer travel. 

• Increase in social disruption, which could lead to higher levels of alcohol and substance abuse 
and potentially an increase in unintentional and intentional injuries. 

Occupational Injury Rates 

Information pertaining to occupational health and safety for the oil and gas industry in Alaska is 
lacking. Information is available, however, on health and safety related inspections and fines for 
the industry.  From 1998 through 2007, 45 inspections were completed in oil and gas extraction 
facilities and 7 were conducted in pipeline transportation-related workplaces. At oil and gas 
extraction facilities, 7 inspections were conducted as a result of fatalities, 16 were based on a 
complaint, 7 were from referrals, and 15 were planned inspections. Over the same period Alaska 
Occupational Safety and Health levied penalties totaling $50,274 on the oil and gas extraction 
industry, and $29,275 on the pipeline transportation industry (Waller 2008). 

Alaska has one of the highest work related death, injury, and illness rates in the nation. However, 
the state also has high employment in industries that pose a higher worker risk, such as oil and 
gas drilling. Overall, the health and safety rates at oil and gas industry facilities are considered 
good, and increasing numbers in Alaska are demonstrating this success through acceptance into 
the national Occupational Safety and Health Administration Voluntary Protection Program 
(VPP), which recognizes good performance in health and safety management. Alaska has 1,413 
sites that qualify for some level of VPP; 5 are oil and gas company sites and 2 are direct oilfield 
support-related sites (Alaska Department of Labor and Workforce Development 2008). 
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Health Care Infrastructure 

Effects to health care infrastructure would be similar to those discussed under Health Care 
Infrastructure in Phase I. 

4.23.2 Effects of the Land Exchange with Non-Development Easements Alternative on 
Human Health 
There are no substantive differences between the effects assessment for the Proposed Action and 
this alternative. 

4.23.3 Effects of the Land Exchange Excluding the White-Crazy Mountains Alternative on 
Human Health 
There are no substantive differences between the effects assessment for the Proposed Action and 
this alternative. 

4.23.4 Effects of the No Land Exchange Alternative on Human Health 
Under the No Land Exchange Alternative, there would be no exchange of lands, and no 
exploration or development of oil resources on the core exchange lands. The potential positive 
human health effects expected as a result of oil development, such as improved standards of 
living, jobs, and tax revenues to help pay for health care, educational and social services, would 
not occur under the No Land Exchange Alternative. Community stress generated by the land 
exchange process would have the potential to affect community health for a period of time, even 
if there is no land exchange, due to concern that oil development may still occur on privately 
owned lands. The effects of potential oil and gas development on private lands in the Refuge that 
are not part of the proposed land exchange are addressed in the cumulative effects analysis 
(Section 4.24). 

4.24 Cumulative Effects 

The cumulative effects analysis follows guidance in the Council on Environmental Quality (CEQ 
1997) handbook, Considering Cumulative Effects Under the National Environmental Policy Act. 
The following sections describe and identify the scoping issues related to cumulative effects; 
temporal and geographic limits of the analysis; and the past, present, and reasonably foreseeable 
future actions addressed in the analysis. 

4.24.1 Scoping Issues Related to Cumulative Effects 
Issues related to cumulative effects that were brought up during public scoping include: 

• Describe the methodology and framework for developing the cumulative effects analysis of the 
Proposed Action and other alternatives presented in the EIS; 

• Include a detailed analysis of cumulative impacts to subsistence resources to satisfy 
environmental justice requirements; 

• Concern that opening one area of the Yukon Flats to development would lead to more 
development in adjacent lands; 
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• Concern that there would be more land exchanges in the future to expand lands open to oil and 
gas development; 

• Concerns over the cumulative loss of Native-owned lands; 

• Address whether the Yukon Flats are already affected by air pollution or haze from the North 
Slope fields; 

• Concern that small amounts of pollution can accumulate and have a severe effect on the 
environment; 

• Address impacts to fish, wildlife, subsistence, and the environment throughout the Yukon River 
watershed; 

• Concern that one project in the area would lead to more development in the Yukon Flats or 
nearby areas such as the Arctic National Wildlife Refuge; 

• Address climate change in the description of the environment and impact assessments for the 
alternatives, including a presentation and analysis of the known climate-driven changes that are 
currently occurring in the region and a description of expected changes; and 

• Address the entire region that could be affected including potential access routes across the 
WMNRA, Beaver Creek Wild River, and a previously identified Wilderness Study Area.  

4.24.2 Temporal Limits of the Cumulative Effects Analysis 
The CEQ’s regulations define cumulative effects as the “incremental effect of the action when 
added to other past, present, and reasonably foreseeable future actions” (40 CFR 1508.7). Thus, 
the cumulative effects analysis should consider past actions whose effects still remain today, 
impacts from the Proposed Action until project impacts are no longer significant, and impacts 
from reasonably foreseeable future actions that could occur during the period in which project 
impacts are considered. For our analysis, the cumulative effects analysis considered activities 
likely to occur within 50 years after initiation of the project or the estimated life of an oil field 
development project. 

4.24.3 Geographic Limits of the Cumulative Effects Analysis 
Geographic limits of the cumulative effects analysis varied with the resource that could be 
affected. For most resources, the geographical limits of the cumulative effects analysis were the 
same area as those for the project-specific impact assessment – all lands within the outer limits of 
the Refuge. Notable exceptions include air quality (regional airshed), water resources (Yukon 
River watershed), fish and wildlife (non-Refuge areas used by migratory fish and wildlife), 
socioeconomics (villages in the Refuge), and subsistence (subsistence resources used by villagers 
in the Refuge). 

4.24.4 Activities Considered in the Cumulative Effects Analysis 
Past, present, and reasonably foreseeable future activities that were considered in the cumulative 
effects analysis are described below. 
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4.24.4.1 Past Activities 

The following are activities that have occurred in the past and whose effects are still evident 
today. 

Past Oil and Gas Exploration 

Oil and gas exploration has been conducted in the Yukon Flats area since 1954. Exploration has 
consisted of exploration activities, such as the airborne magnetometer study by the USGS in 1954 
(Gates 1955), seismic surveys, well drilling, and borings. Past exploration is discussed in detail in 
Section 3.3.3 and summarized below. No development or production of oil and gas has occurred 
to date in the Refuge. 

To date, 2-D seismic surveys have been conducted along about 514 miles of survey lines in the 
Refuge. The locations of these seismic surveys are shown in Figure 3-2. However, vegetation 
was cleared along only 178 miles of these survey lines (Table 4-56). Based on an estimated 
cleared survey line width of 20 feet, past surveys cleared approximately 430 acres of vegetation. 
The other surveys were conducted in the water, along roads, or via helicopter. The current status 
of revegetation along these survey lines has not been studied; however, the survey lines are still 
clearly visible from the air. Some of the survey lines are currently used as transportation and/or 
trapping routes.  

No exploratory wells have been drilled in the Refuge. Three exploratory wells (Louisiana Land 
and Exploration [LLE] Wells No. 1, 2, and 3) were drilled on lands to the east of the Refuge in 
1980 (Figure 3-2), and two shallow stratigraphic borings were drilled in the Refuge near Fort 
Yukon. 

Table 4-56 Past seismic surveys completed in the Yukon Flats Refuge1 

Survey Operator Date Lines Line Miles Cleared Area2 
GSI survey 1970 1 88  NA 
Texaco survey 1972 5 178  430 acres 
Exxon survey 1988 5 240  NA 
ADGGS survey 2001 1 8  NA 
Total  12 514 430 acres 
Notes: 
1 Survey lines are shown on Figure 3-2; this table does not include surveys conducted in the Kandik Basin, one line of which 

is partially within the Refuge, or survey just north of Refuge near Christian village. 
2 A number of survey lines were conducted by helicopter on land or by boat in the Yukon River and required little or no 

clearing. 

Key: ADGGS = Alaska Division of Geological and Geophysical Surveys; and NA = Not applicable; surveys did not require 
clearing of vegetation. 

Previous Land Exchanges and Acquisitions by the Service 

There have been no previous land exchanges involving the Service in the Refuge since 
establishment of the Refuge in 1980. The Service has purchased 26 Native allotments in the 
Refuge, totaling 3,504 acres, since Refuge establishment.  
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4.24.4.2 Present Activities 

Ongoing activities on the Refuge were considered in the analysis. These are described in 
Chapter 3, Affected Environment. 

4.24.4.3 Reasonably Foreseeable Activities 

The following activities were identified as possibly occurring in the future within the temporal 
limits of the cumulative effects analysis. 

Alaska Natural Gas Pipeline 

North Slope gas reserves of 35 trillion cubic feet have been reported, and some believe there 
could be as much as 100 to 200 trillion cubic feet of natural gas on the Alaska North Slope. 
Proposals to build a natural gas transmission line to transport the natural gas to market have been 
offered since at least 1973. The State of Alaska passed legislation called the Alaska Gasline 
Inducement Act (AGIA) on June 7, 2007. One proposal was acceptable to the State. The proposal 
involves construction of a natural gas pipeline in northern Alaska that parallels the TAPS ROW, 
which is just west of the Refuge. The State of Alaska believes that a natural gas pipeline could be 
operating by 2016. In addition, North Slope producers have also submitted a proposal to transport 
natural gas from the North Slope in a gas line that would also parallel the TAPS ROW. 

Construction of a natural gas pipeline could have several effects on the Refuge. At an estimated 
cost of $20 to $30 billion, the Alaska natural gas pipeline would be one of the largest private 
construction projects in the United States. A project of that size would offer numerous 
employment opportunities. It could be expected to spur exploration and development of natural 
gas, including natural gas resources in the Yukon Flats Basin or other basins in the region. The 
USGS assessment of the Yukon Flats Basin estimated gas resources at 14.6 trillion cubic feet at 
the 5% probability of success. 

The 2004 ROW application (Alaska Northwest Natural Gas Transportation Company and 
TransCanada Alaska Company, LLC 2004) for the Alaska Natural Gas Transportation System 
(one of the previously proposed Alaska natural gas pipeline projects) provides an indication of the 
magnitude, economic impact, and construction methods involved with such a project. This project 
is expected to take 3 years to construct. Much of the construction, especially construction in 
wetlands, would occur during winter when the ground is frozen. Up to 8,000 people would be 
employed during the height of construction, being reduced to about 105 for operation. Total 
construction costs were expected to be about $6.8 billion. The 48-inch pipeline would be buried, 
and the gas chilled and shipped at a rate of 4.5 to 5.9 billion cubic feet per day. The construction 
ROW on State lands would be about 500 feet wide, but would be reduced to 100 feet for 
operation. After construction, the ROW would be revegetated, but the permanent ROW would be 
kept free of trees and large shrubs. The life of the pipeline is estimated to be 50 years, over which 
time it is expected to generate more than $18 billion in revenues for the State of Alaska (Alaska 
Department of Natural Resources 2004).  

Incorporation as a Borough 

In 2004 and 2005, the leaders of the communities of the Yukon Flats met to evaluate the 
formation of a local borough government (Campbell et al. 2005). The effort was initiated in 
response to proposed annexation of these communities by the Fairbanks North Star Borough. The 
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new borough would be called the Yukon Flats Borough. With a population of approximately 
1,370, the new borough would encompass an estimated 53,000 square miles, bordering the North 
Slope Borough to the north and the Fairbanks North Star Borough to the south, and would include 
the unincorporated communities of Arctic Village, Beaver, Birch Creek, Chalkyitsik, Rampart, 
Stevens Village, Venetie, and the second-class city of Fort Yukon. The proposed borough 
boundary for the Yukon Flats includes portions of the TAPS and would therefore likely also 
include portions of any future Alaska natural gas pipeline. The natural gas pipeline and TAPS 
would provide significant revenues for the borough if it was to be incorporated. 

Additional Land Purchases in the Refuge  

Native allotments conveyed to individuals under the Native Allotment Act of 1906 or the Alaska 
Native Veterans Allotment Act of 1998, are occasionally offered for sale to the Service by the 
owners. The Service has an interest in purchasing certain parcels to ensure they remain in a 
natural state. The owners often prefer to sell to the Service for the same reason. The Service has 
purchased 26 Native allotment parcels (total of 3,504 acres) in the Refuge since its establishment.  

Allotments on the Refuge consist of 334 parcels totaling 47,098 acres; however, the Service 
generally purchases private lands only if they are surrounded by Federal lands and not by Doyon 
or village corporation lands. There are approximately 134 parcels totaling 15,574 acres within the 
Refuge that the Service would consider purchasing if offered for sale. Of these, about 40 parcels 
(4,369 acres) were ranked high priority and 17 parcels (1,942 acres) were ranked medium priority 
in the Land Protection Plan.  

Additional Oil and Gas Exploration and Development in the Refuge  

Oil exploration and development could reasonably be expected to occur in the future on Doyon-
owned lands within the Refuge. Doyon has indicated that it intends to explore for oil resources on 
Native-owned lands within the Refuge with or without the land exchange. Additionally, oil 
development on the core lands could facilitate exploration and development in private lands by 
providing existing infrastructure in the Yukon Flats. We assume that any such exploration and 
development would take place only in areas identified as having potential for oil and gas 
resources (Figure 3-3). Exploration and development would be further restricted by land 
ownership and allowable land uses. Gas development is not expected to occur on these lands in 
the reasonably foreseeable future due to the distance from most of the deeper basin to the TAPS, 
along which any Alaska gas line might be constructed.  

Under the Refuge’s CCP, oil and gas studies, including surficial geology studies, subsurface core 
sampling, seismic surveys, and other types of geophysical surveys may be permitted on the 
Refuge, including areas recommended for Wilderness designation. However, the Refuge Manager 
would need to determine that these studies were “appropriate refuge uses” and compatible with 
the National Wildlife Refuge System mission and the purposes for which the Refuge was 
established. A Special Use Permit from the Service would be required, along with various State 
permits, before such activities could take place, and these permits would have stipulations and 
other conditions for environmental protection. For our analyses, we assume that seismic surveys 
would be restricted to lands under Native ownership. The Service could allow seismic survey 
lines from private lands to continue onto Federal lands, but surveys that would result in ground-
disturbing activities or significant clearing of vegetation would not be permitted. 



Chapter 4: Environmental Consequences 

Yukon Flats Land Exchange Final EIS February 2010 4-239 

Exploratory drilling, delineation drilling, and development would be allowed only on private 
lands or lands leased from the Federal government. Current management policy is to allow oil 
and gas leasing only in “Intensive” management areas. The entire Refuge is currently classified as 
“Minimal” management.  Even within Intensive management areas, oil and gas leasing cannot be 
authorized unless leasing is determined to be an appropriate use of Refuge land and the following 
process is completed:  

• An assessment of potential 

• A national interest determination 

• A refuge compatibility determination, where applicable 

• A comprehensive conservation plan amendment 

The process also involves public review. The Service would seek the views of State and local 
governments and other interested parties, in accordance with Section 1008(b)(2) of ANILCA. If 
all these conditions are met, future leasing could be allowed. For the purposes of these analyses, 
we assume that all exploration and delineation drilling and all development would take place on 
private lands.  

Approximately 1,055,000 acres or more of Native-owned lands in the Refuge have been 
identified as potentially holding oil and gas resources. We assume only Native-owned lands are 
open to exploration and development and that any and all exploration and development would 
occur on the portion of these lands identified as having potential for oil and gas resources (Figure 
3-3). After Phase I of the Proposed Action, the Land Exchange with Non-Development 
Easements Alternative, and the Land Exchange Excluding the White-Crazy Mountains 
Alternative, there would be approximately 921,000 acres or more (not including the core and halo 
lands), of Native-owned land in the Refuge with oil and gas potential (Table 4-13).  

As discussed in Section 1.4.6, development on Doyon-owned lands could drain oil and gas 
resources from adjacent Refuge lands. If a well on Doyon lands were to drain the adjacent 
Federal estate, the Government’s recourse would be to lease the Federal lands and curb drainage 
by drilling off-set wells. Statutory prohibitions against leasing do not apply when the Federal 
estate is being drained. According to 43 CFR 3100.0-3(d), if oil or gas is being drained from 
lands otherwise unavailable for leasing, there is implied authority in the agency having 
jurisdiction of the lands to grant authority to the BLM to lease those lands.  

We made the following assumptions about the reasonably foreseeable level of oil and gas 
exploration and development that might occur on the non-exchange lands. Exploration in non-
exchange Native-owned lands may include 100 to 200 miles of 2-D seismic surveys and up to 
12 exploration and delineation wells. These exploration activities would be carried out in the 
same manner as described in Section 4.4.2.1 and may be conducted in addition to the exploration 
on the exchange lands. A discovery during these exploratory efforts could result in development 
of one small (125 MMbbls) to large (500 MMbbls) field, which could be in addition to any 
development occurring on core lands. We assume the development would be similar to that 
described in Section 4.4.3 for the core lands. Routes of the access road and sales pipeline for a 
field developed on these properties would depend on the location of the discovery and would 
likely differ from the northern and southern routes identified in Section 4.4.3.3; however, new 
routes could also tie into any existing routes associated with development on the core lands. 
Pipeline feasibility studies have not been carried out for possible development in these areas; 
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however, the lengths of general corridors where such ROWs might be constructed, depending on 
the location of the oil field development, are provided in Table 4-57.  

Table 4-57 Length and area disturbed by hypothetical sales pipeline/access road ROWs from 
various potential development areas on non-exchange lands in the Yukon Flats 
Refuge1 

Area of Potential Development Distance to TAPS Area of ROW to TAPS2 

Northwest of Stevens Village to TAPS 30 miles 400 acres 
Northeast of Stevens Village to TAPS 50 miles 600 acres 
South of Beaver to TAPS 65 miles 800 acres 
North of Beaver to TAPS 80 miles 1,000 acres 
Southwest of Fort Yukon to TAPS 110 miles 1,300 acres 
North of Fort Yukon to TAPS 140 miles 1,700 acres 
South of Birch Creek to TAPS 115 miles3 1,400 acres 
South of Birch Creek to core lands 30 miles4 400 acres 
Notes: 
1 No specific routes have been identified; provided distances are straight line distances. The ROW length could 

be more or less. 
2 Based on a cleared ROW width of 100 feet that would include an elevated pipeline and a gravel road. 
3 Assumes no access road and pipeline have been built to a development on the core lands and assumes it 

follows identified northern route. 
4 Assumes an access road and pipeline have been built to a development on the core exchange lands and 

that there would be a road and pipeline ROW from the development to TAPS via the northern route. 

 

4.24.4.4 Climate Change 

The earth has warmed by 0.5 to 1.0ºF since the late nineteenth century; however warming trends 
have varied by region and have been greatest in the arctic. Alaska has experienced a mean annual 
atmospheric surface temperature warming of 3 to 4ºF since 1954 (Arctic Climate Impact 
Assessment 2004).  

The effects of human activities on the earth’s changing climate are a matter of great debate. The 
greenhouse effect is a well-accepted climate-regulating phenomenon. Solar radiation passes from 
the sun through the earth’s atmosphere to reach the earth. Some of the radiation is reflected back 
to space by clouds, but a portion reaches the earth. Radiation reaching the earth is reflected back 
to the atmosphere or is absorbed by the earth, thereby warming it. Infrared radiation is emitted to 
the atmosphere by the warmed earth. Some of the infrared radiation is absorbed and re-emitted by 
water vapor and gases commonly called greenhouse gases. The result of this effect is further 
warming of the earth’s surface and lower atmosphere. This warming effect is a natural 
phenomenon and required for life as we know it on the planet. 

Greenhouse gases, which may contribute to global warming, have increased rapidly since the 
beginning of the industrial revolution around 1750 AD. These increases in atmospheric 
greenhouse gases include a 31% increase in CO2, a 17% increase in nitrogen oxides (NOx), and a 
doubling of methane concentrations (Intergovernmental Panel on Climate Change 2001).  

The document Climate Change 2007: The Physical Science Basis of Climate Change, prepared 
by Working Group I of the Intergovernmental Panel on Climate Change (released in Paris, 
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France, on February 2, 2007), presents a comprehensive appraisal of the current state of scientific 
knowledge of climate change. Among the top findings are:  

1. Atmospheric concentrations of greenhouse gases have increased significantly due to 
human activities since 1750 due to fossil fuel use and land-use change.  

2. Most of the observed increase in globally averaged temperatures since the mid-twentieth 
century is very likely due to the observed increase in anthropogenic greenhouse gas 
concentrations. Discernible human influences now extend to other aspects of climate, 
including ocean warming, continental-average temperatures, temperature extremes, and 
wind patterns.  

3. For the next 20 years, a warming of 0.36ºF per decade is projected for a range of 
emission scenarios. Even if the concentrations of all greenhouse gases and aerosols were 
kept constant at year 2000 levels, a further warming of about 0.18ºF per decade would be 
expected.  

4. Continued greenhouse gas emissions at or above current rates would cause further 
warming and induce many changes in the global climate system during the 21st century 
that would very likely be larger than those observed during the twentieth century.  

5. Long-term changes in climate have been observed including: changes in arctic 
temperatures and ice; changes in the amounts of precipitation, ocean salinity, and wind 
patterns; and changes in extreme weather events such as droughts, heavy precipitation, 
heat waves, and intensity of hurricanes and typhoons.  

U.S. emissions of greenhouse gases in 2005 were about 7,147 million metric tons (Energy 
Information Administration 2006). Alaska currently produces about 50 million metric tons of 
greenhouse gas and is expected to produce about 60 million tons per year by 2020 (Alaska 
Department of Environmental Conservation 2007). About 40% of these emissions are from the 
burning of fuels at industrial sites and another 40% are from transportation.  

Effects attributed to climate change in Alaska include an increase in wildfires, beach erosion, 
spruce bark beetle infestations, disease in Yukon River salmon, lower salmon harvests, changes 
in the distribution of animal species, and alteration of ice regimes (Troll 2007). 

4.24.5 Cumulative Effects on Air Quality and Climate 
4.24.5.1 Past and Present Effects on Air Quality and Climate 

Air quality in the Yukon Flats meets all applicable air quality standards including those designed 
to protect the health of sensitive human populations (Alaska AAQS, NAAQS), public welfare 
including flora and fauna (Secondary NAAQS), and sensitive vegetation. Past seismic exploration 
activities have not likely affected air quality in the area.  

4.24.5.2 Future Effects on Air Quality and Climate 

Cumulative air quality impacts may result from wildland fires, and emissions associated with 
operation of vehicles and equipment in support of oil exploration and development activities on 
Doyon-owned lands and construction of a natural gas pipeline. Air quality impacts could also 
result if a spill occurs and the decision is made to burn the oil to lessen the impacts of the spill on 
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the environment. Indirect impacts from air emissions include impacts to human health and global 
climate change. These impacts may be regionally additive (e.g., increased concentrations of 
specific pollutants) or synergistic (e.g., chemical reactions that form ozone).  

Land Exchange 

The proposed land exchange, and the possible purchase of up to 15,600 acres of private lands 
within the Refuge by the Service, would have no impact on air quality. Wildland fires would 
continue to be major contributors to air emissions during the fire season, as discussed in 
Section 3.4.3, Wildland Fire. 

Exploration and Development 

The types and relative amounts of air pollutants generated by oil operations vary according to the 
phase of activity. During the exploration phase, emissions are produced by (1) diesel-power-
generating equipment required for drilling exploratory and delineation wells, (2) trucks and other 
vehicles used in support of drilling activities, and (3) intermittent operations such as mud 
degassing and well testing. Pollutants generated during exploration primarily consist of NOx, 
including nitric oxide (NO) and NO2. 

During development, the primary emission sources are (1) piston-driven engines or turbines used 
to provide power for drilling, (2) heavy construction equipment used to install modules and 
pipelines, and (3) various vehicles and aircraft. The principal development-phase emissions 
consist of NO2 with lesser amounts of SO2, CO, and particulate matter (PM).  

Exploration and development of new fields on core and non-exchange lands would most likely 
occur over many decades; thus, the cumulative effects from exploration and development would 
result in a negligible contribution to air quality. 

During the production phase, the primary source of emissions is combustion of gaseous and 
liquid fuel for power generation, heating, oil pumping, and injection; vehicles and equipment 
would be minor contributors to air emissions. These emissions would consist primarily of NO2, 
with smaller amounts of CO and PM, and negligible amounts of SO2. Oil/water separators, pump 
and compressor seals, valves, flanges, and storage tanks, and venting and flaring, would 
contribute to VOC and SO2 emissions.  

It is possible that production could occur simultaneously on land exchange and non-exchange 
lands. Modeling results presented in Section 4.6.1 for a single large production facility indicated 
that the additive effects from production in both areas would not degrade local or regional air 
quality because air quality impacts rapidly decrease to levels not measurable above the 
background with increasing distance from production activities. This would result in negligible 
overlap of impacts between development areas and negligible effects to regional air quality. 

Air quality impacts from development under any of the alternatives would be relatively small. 
New development would likely be dispersed over the deep basin area and have a minor impact on 
regional air quality. A National Research Council (2003) report assessed the cumulative effects of 
North Slope oil fields on air quality. The report stated that air quality on the North Slope meets 
state and national standards. Ambient concentrations of measured pollutants are often near 
detection limits at monitoring stations. Although local air quality does not appear to have been 
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seriously degraded by emissions from oil and gas production facilities, emissions from local 
facilities result in observable low-level, local (not regional or arctic) haze, increased atmospheric 
turbidity, and decreased visibility (Alaska Oil and Gas Association 2001). 

The most conspicuous air quality problems on the North Slope are the widespread arctic haze, 
which occurs at higher latitudes, and locally produced smog. Research confirms that arctic haze is 
a common phenomenon in polar climates that results from distant emissions rather than local 
sources. Fugitive emissions from industrialized areas in the temperate zone are transported long 
distances and affect these high latitude regions. There has been no research to determine how 
local and regional air masses and their contained contaminants interact. The lack of pre-
development baseline data also hampers assessing the effects of local or distant pollution on 
North Slope air quality. 

Clean Air Act standards would be used to establish the maximum concentrations of allowable 
pollutants for operations proposed for each alternative. Construction would not be permitted to 
commence if the ADEC believed those standards would be exceeded. These “not to exceed” 
concentrations are designed to protect the health of sensitive human populations (Alaska AAQS), 
public welfare including flora and fauna (Secondary NAAQS), and sensitive vegetation. 

Climate Change 

While it is difficult to estimate greenhouse gas emissions from past and future oil and gas 
production activities in northern Alaska, it is assumed that greenhouse gas emissions would 
continue to be proportional to the oil production rate at the current ratio. An assessment made for 
the ADEC in 2007 projected that oil production would decline from 2006 levels (864,000 bbls) at 
a rate of 1.3% annually during the next decade (Alaska Department of Environmental 
Conservation 2008). Based on this assumption, the regional greenhouse gas emissions associated 
with future cumulative production would be approximately the same as current emission levels 
and approximately one-half the emission levels in the late 1980s. 

Though regional greenhouse gas emissions should remain relatively unchanged, local emissions 
would increase as a result of exploratory drilling and subsequent production on the Yukon Flats. 
As part of rule-making for portable oil and gas operations, the Alaska Department of 
Environmental Conservation (2004) decided that a typical exploratory drilling operation 
consumed 500,000 gallons of diesel fuel per season and flared gas during well testing at a rate of 
10 million standard cubic feet per day. The ADEC assumed that a typical drilling season would 
last 3 months, with 1 month of well testing/flaring. Assuming that the majority of the diesel fuel 
is combusted in large engines, total greenhouse gas emissions produced by a typical exploratory 
drilling operation on core lands would be approximately 22,000 metric tons  of CO2e per season. 
If exploration takes place on non-exchange private lands in the Refuge at the same time, 
emissions would be double, or about 44,000 metric tons of CO2e  per season.  

Operation of a production facility for a large (Alpine-sized not including satellites) oil field would 
produce about 520,000 metric tons of CO2e emissions annually. Of this amount, 99% would be 
from combustion of fuel (primarily fuel gas and some liquid fuel) in generators, heaters, pumps, 
and other production equipment. The remaining 1% would be the result of fugitive gas emitted 
from oil/water separators, pump and compressor seals, valves, flanges, and storage tanks 
throughout the facility and associated gathering systems. The emissions inventory at a typical 
satellite production pad in an arctic environment consists of a single small (20 million British 
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thermal units per hour) production heater that is capable of producing approximately 
10,000 metric tons of CO2e. With five satellites, the large field development could result in total 
emissions of 570,000 metric tons. If two such fields were operating in the Refuge (one on the 
core lands and one on non-exchange private lands), the emissions could be double that amount or 
about 1.14 million metric tons annually.  

Greenhouse gas emissions associated with the operation of production activities can be reduced 
by using more fuel-efficient power-generating equipment and vehicles and by minimizing flaring. 
Future oil production, including up to one large field on core lands and another large field on non-
exchange Native-owned lands in the Refuge, could produce a relatively small (approximately 
0.005%) additive contribution to global greenhouse gas emissions. Global greenhouse gas 
emissions could be reduced by conserving energy, improving energy efficiency, and developing 
alternative energy sources.  

Cumulative effects could also arise from combustion of the crude oil produced at a field in the 
Refuge subsequent to its sale, its transport offsite, and its being refined and resold. Assuming 
conservatively that 90% of each barrel of crude produced for sale is typically combusted, 
865 pounds of CO2e would be produced from the combustion of refined products from each 
barrel of crude oil produced (Energy Information Administration 1998), and greenhouse gas 
emissions from post-production combustion of refined crude oil products from crude oil produced 
by a large field in the Refuge could represent as much as 216 million metric tons of CO2e over 
the life of the project or 7.2 million metric tons annually. This would represent approximately 
0.1% of total U.S. annual emissions.  

It has been asserted that the cumulative effect of all greenhouse gases emitted globally has 
contributed to global climate change. It is difficult to ascertain the magnitude of the contribution 
human-related emissions have on global climate change, as the biogenic contributions are not 
well characterized. Whatever that effect may be, it is clear that local climate change resulting 
from greenhouse gas emissions is not the result of local sources but rather the cumulative effect 
of all greenhouse gases emitted globally mixed over large scales in the atmosphere (Singh 1995). 
When annualized over an expected 30-year lifespan, crude oil production of a large oil field 
(approximately 17 million bbls per year) would represent about 0.56% of U.S. 
(2,993 MMbbls/year), 0.30% of North American (5,512 MMbbls/year), and 0.05% of world 
annual production (30,770 MMbbls/year) based on 2005 production statistics (Energy 
Information Administration 2007).  

4.24.5.3 Differences Among the Alternatives 

With the exception of the No Land Exchange Alternative, which could result in half the emissions 
(as there would be no production on core lands), there would be no differences in the cumulative 
effects on air quality or climate among the alternatives. 

4.24.6 Cumulative Effects on Geology and Geologic Hazards, Soils, Paleontological 
Resources, and Oil and Other Mineral Resources  

4.24.6.1 Past and Present Effects on Soils and Paleontological and Mineral Resources 

Few effects on geology and geologic hazards, soils, paleontological resources, and oil and other 
mineral resources have accumulated. Most of the Refuge has undergone little disturbance. Soils 
have been disturbed or removed, and gravel has been excavated and used for village development 
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projects. Past oil and gas exploration activities, which have been limited to seismic work and 
stratigraphic borings in villages, have not left any known lasting effects on geology, geologic 
hazards, soils, paleontological resources, and oil and other mineral resources on the Refuge.  

4.24.6.2 Future Effects on Geology and Geologic Hazards, Soil, Paleontological Resources, and 
Oil and Other Mineral Resources 

Land Exchange 

The proposed land exchange, and the possible purchase of up to 15,600 acres of private lands 
within the Refuge by the Service, would have no impact on geology and geologic hazards, soils, 
paleontological resources, and oil and other mineral resources. Natural processes, such as heavy 
snowmelt that leads to erosion and wildland fires that kill vegetation and disturb the soil, would 
continue to be major contributors to soil and paleontological resource disturbance and loss on the 
Refuge. 

Exploration and Development 

Impacts to soils, paleontological resources, and oil and other mineral resources would occur from 
activities associated with oil and gas exploration and development on core and non-exchange 
Native-owned lands. Activities could include exploration, construction of gravel pads, roads, 
airstrips, pipelines, and staging areas, and excavation of material sites associated with 
development. Up to 24,000,000 cubic yards of gravel could be excavated within the Refuge 
boundaries and used to construct pads and roads for future oil and gas exploration and 
development on core and non-exchange lands in the Refuge. Construction of the proposed Alaska 
natural gas pipeline would require gravel for some facilities, but we do not know if gravel for the 
gas pipeline would be mined from private lands on the Refuge. Production of oil or gas resources 
on non-exchange lands could result in the drainage of oil and gas resources from under Refuge 
lands. 

Future seismic surveys and exploratory drilling on core and non-exchange lands would have 
minor impacts on soils and could result in some minor subsidence and deepening of the 
permafrost active layer over portions of the 280 to 680 acres that would be cleared of vegetation. 
Based on North Slope experience, soils on about 70 acres could show moderate levels of impact 
including exposure of mineral soils, deepening of the permafrost active layer, and subsidence. 
Similar impacts could occur along any trail cleared for accessing the survey sites. These effects 
could last 20 years.  

Oil field development on non-exchange lands could disturb from 60 to 525 acres, and 
construction of an access road and pipeline from potential oil and gas development areas to the 
TAPS could disturb 400 to 1,700 acres. Mining of the gravel would impact another 147 to 
240 acres. Total surface acreage directly impacted by reasonably foreseeable development would 
total about 600 to 2,500 acres, or less than 0.03% of the area within the exterior Refuge 
boundaries. This would be additive to the similar level of disturbances that would be expected 
from oil and gas development on exchange (core) lands, which could also affect about 0.02% of 
the Refuge. Indirect impacts are more difficult to quantify. In some of the older, more 
industrialized portions of the Prudhoe Bay oil field, the ratio of indirect effects to direct effects is 
about 6:1. This ratio may not apply to smaller fields developed with newer technologies. 
However, it is possible that oil field development could indirectly impact as much as 23,600 acres 
(0.3% of Refuge) by thermokarst, flooding, and erosion if oil fields are developed on core and 
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non-exchange lands. The effects of any mining for gravel on private lands in the Refuge for the 
proposed Alaska natural gas pipeline would be additive to these effects. 

Oil spills and cleanup activities could impact soils by altering vegetation and disturbing soil. The 
oil alone would decrease plant growth, but oil spills probably would leave the surface organic mat 
intact. Spill cleanup, however, would be more likely to damage soils. Cleanups are not always 
well controlled; heavy traffic and digging, which are common cleanup methods, result in 
damaged soils. Oil-spill cleanup would mitigate impacts on soils only if cleanup methods and 
operations were very carefully controlled to minimize surface disturbance. The area affected 
would be limited to the area immediately adjacent to and covered by the spill. 

Paleontological resources (plant and animal fossils) are nonrenewable. Once they are impacted or 
displaced from their natural context, the damage is irreparable and cumulative. While 
paleontological resources have been found near the core land exchange area, most of these 
resources are of the marine plant and invertebrate variety and are so numerous that the potential 
impacts do not present a substantial threat. However, vertebrate fossils are much less common 
and are more likely to be impacted by the activities associated with non-oil and gas activities and 
oil and gas exploration and development.  

The effects of a large oil spill on a paleontological deposit would be directly related to the time of 
year and the setting of the resource. If the spill were to occur during the time of year when the 
ground is not frozen, then the potential level of impact would be substantially greater. In an 
unfrozen setting, surface or near-surface paleontological resources would be impacted primarily 
by contamination that would interfere with radiocarbon and biomolecular analysis of the fossil 
material. Contamination would occur as a result of the cleanup rather than the actual spill. 
Impacts from both the spill and spill cleanup would be considerably less when the ground was 
frozen, although warm oil could melt the snow and permafrost and damage underlying 
paleontological resources. In the case of deeply buried paleontological deposits, neither the spill 
nor the subsequent cleanup (regardless of the time of year) would impact the resource.  

Development on Native-owned lands could drain oil and gas resources from adjacent Refuge 
lands. Federal regulations require producers to use methods that maximize the volume of oil and 
gas recovered. If the oil or gas reservoir spans both private and Federal lands, drainage from the 
adjacent Federal estate could result.  

In cases where a leased well on public lands is draining adjacent unleased oil on Federal lands, 
there are two avenues of recourse (43 CFR Section 3162.2-2[b] and [c]). The Government may 
either: (1) enter into an agreement with the owner of the producing well to compensate the 
Government for the drainage, or (2) the Government may choose to lease the lands being drained. 
The lessee would pay royalties to the Government for the right to drill on Federal land. 
Traditionally, most of the funds generated by these royalties have gone directly into the general 
U.S. Treasury.  

The case in the Yukon Flats National Wildlife Refuge, however, would be somewhat different. A 
well on Doyon lands would not be operating under a Federal lease, so it is unclear how the 
Government could persuade Doyon to compensate the Government for the drainage. Therefore, if 
a well on Doyon lands were to drain the adjacent Federal estate, the Government’s recourse 
would be to lease the Federal lands and curb drainage by drilling off-set wells. Statutory 
prohibitions against leasing do not apply when the Federal estate is being drained. According to 
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43 CFR 3100.0-3(d), if oil or gas is being drained from lands otherwise unavailable for leasing, 
there is implied authority in the agency having jurisdiction of the lands to grant authority to the 
BLM to lease those lands. 

Climate Change 

Experimental studies have shown that a warming of the soil could lead to increased turnover of 
soil organic matter and redistribution of nitrogen from soils to vegetation (Nadelhoffer et al. 1992 
in National Research Council 2003). If warming were accompanied by increased soil moisture, 
there could be a long-term loss of both carbon and nitrogen from the system, and potential losses 
of mineralized nitrogen from leaching. The depth of the active layer is likely to increase. If the 
climate continues to warm, the period during which the snow and frost cover on the ground 
would be adequate to support seismic and other exploration activities would shorten, and the 
potential for seismic activities to disturb the soil would increase. The potential for many shallow 
streams, ponds, and wetlands to dry out under a warming climate is increased by the loss of 
permafrost (Arctic Climate Impact Assessment 2004). In other areas, warming of the surface 
permafrost could increase the formation of ponds, wetlands, and drainage networks, especially in 
areas with heavy concentrations of ground ice. Such thawing could also lead to large increases in 
sediment deposition into rivers, lakes, and wetlands, potentially impacting aquatic organisms. 

As the permafrost warms, its ability to support structures diminishes, which could affect 
development on the Yukon Flats as well as existing infrastructure in the villages. Thicker gravel 
may be needed to support structures, and abandoned work pads and roads could become unusable 
as they are cut up by deep polygonal troughs over thawing ice wedges, or by other thermokarst 
degradation. 

4.24.6.3 Differences Among the Alternatives 

There would be no differences in cumulative effects on geology and geologic hazards, soils, 
paleontological resources, and oil and other mineral resources among the action alternatives. The 
No Land Exchange Alternative would have fewer cumulative effects, as no oil exploration or 
development would occur on the core lands and the probability of locating and developing a large 
quantity of recoverable oil would be reduced. 

4.24.7 Cumulative Effects on Water Resources, Water Quality, and Hydrology 
4.24.7.1 Past and Present Effects on Water Resources, Water Quality, and Hydrology 

Minor cumulative effects to water resources have occurred from activities on or near the Refuge. 
These include effects to water movement and quality from the construction of roads, airstrips, 
building pads, and other infrastructure associated with villages, and from sewage. Future growth 
and development in villages could lead to additional impacts to water quality. Placer mining in 
the Birch Creek and Beaver Creek watersheds has increased sediment loads in downstream 
waters in the past, but water quality is currently considered to be good in these watersheds. 

4.24.7.2 Future Effects on Water Resources, Water Quality, and Hydrology 

Cumulative effects on water resources would come from future exploration and development on 
core and non-exchange lands due to the possible discovery of oil resources. Effects from these 
activities would be associated with an increase in seismic lines and oil field development. 
Additive effects to water resources could be expected in the Beaver Creek drainage if 
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development occurs both upstream in the core lands and downstream on non-exchange Native-
owned lands near the communities of Birch Creek or Beaver.  

Land Exchange 

The land exchange could encourage new development and use of lands within the central portion 
of the Refuge. The Refuge would become fragmented, as lands administered by the Service 
would be divided into eastern and western regions. This corridor could also facilitate access 
between Fort Yukon and the White Mountains. Increased traffic through these areas could result 
in impacts to water bodies and water quality. Wildland fire would continue to have a major role in 
types and amounts of vegetation on the Refuge. If vegetation is lost due to wildland fire, the risk 
of soil erosion would increase and could lead to impacts to water quantity and quality. 

Exploration and Development 

Cumulative effects to water resources from oil and gas development could include: (1) 
disturbances to soil, water, and vegetation from seismic surveys; (2) temporary blockages of 
natural channels and floodways during construction of roads and pipelines that would disrupt 
drainage patterns; (3) increased erosion and sedimentation in rivers and lakes; (4) removal of 
water from lakes for ice pads, drilling, and human use; (5) spills; and (6) removal of gravel from 
Beaver Creek and lakes, although Doyon has stated that gravel is expected to be excavated from 
upland areas. These types of impacts have been discussed in detail under the direct and indirect 
effects of the Proposed Action (Sections 4.6 to 4.23).  

Direct impacts to water resources from future development on non-exchange lands would 
primarily occur on 72 to 630 acres on which gravel would be excavated or deposited for field 
development and 400 to 1,700 acres on which gravel would be excavated or deposited for the 
access road/sales pipeline ROW. However, because the hydrology of the Yukon Flats is complex 
and not well studied, the potential downstream effect to lowland habitats from future oil and gas 
development in upland habitats is largely unknown. Indirect impacts to nearby (Beaver Creek 
watershed) and downstream water resources (Yukon River) could occur over a much larger area, 
especially in the case of an oil spill. Effects on water resources would primarily be limited to the 
Refuge, although it is likely that downstream water resources connected via the Yukon River 
could be impacted by oil and gas activities on the Refuge and from other activities such as the 
proposed Alaska natural gas pipeline. 

Development on core and non-exchange lands may require as much as 20 ac-ft of water 
(6.52 million gallons) per year. Additive effects to water resources could be expected in the 
Beaver Creek drainage if development occurs both upstream in the core exchange lands and 
downstream on Doyon holdings near either Birch Creek or Beaver villages. While surface water 
is generally abundant on the Refuge, Riordan et al. (2006) documented an 18% decrease in closed 
basin ponds, which they hypothesize may be due to climate change resulting in warming of the 
permafrost and/or increased evapotranspiration. Surface water volume in both lakes and streams 
is lowest in late winter. The reduction in surface water due to these factors may actually increase 
base flows in the streams due to increased groundwater discharge (Brabets et al. 2000).  

As stated in Section 3.3.6, the hydrology of the Yukon Flats region is complex and not well 
studied. The Refuge is within an area mapped as discontinuous permafrost. Permafrost soils act as 
a barrier to groundwater infiltration, and confine aquifers. The location and depth of permafrost 
soils on the Refuge has not been studied. The presence of groundwater complicates the analysis 
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of permafrost distribution in abandoned floodplains  in the discontinuous zone (Kreig and Reger 
1982).  The response of rivers, lakes, wetlands and other water resources to climate change and 
any resulting permafrost degradation would be varied and complex.  

A large oil spill from oil and gas development would degrade the aquatic environment through 
the release of petroleum hydrocarbons into the water column. An oil spill within a fish-bearing 
lake or stream could have a substantial impact on fish resources and use of the lake or stream by 
wildlife and local natives.  

The quality of freshwater within the Refuge should not be affected by any of the major projects 
considered in the cumulative case, unless there was a large oil spill within or near a fish-bearing 
lake or stream. The effects of construction activities should be short term and would be greatest in 
the immediate vicinity of the activity. Construction activities would not be expected to introduce 
or add any chemical contaminants. Removal of water from lakes during the winter months should 
not affect water quality.  

Climate Change 

As stated in Section 3.3.6, the hydrology of the Yukon Flats region is complex and not well 
studied. The Refuge is within an area mapped as discontinuous permafrost. Permafrost soils act as 
a barrier to groundwater infiltration, and confine aquifers. The location and depth of permafrost 
soils on the Refuge has not been studied. The response of rivers, lakes, wetlands and other water 
resources to climate change is  more varied and complex due to changes resulting from 
permafrost degradation.  These actions would occur under the action and No Land Exchange 
alternatives. 

Climate change modeling on the Yukon Flats predicts an increase in both mean temperatures and 
precipitation (Springsteen et al. 2008).  It is expected that, as a result, there will be a later freeze 
up and earlier thaw in the Yukon Flats that will lengthen the growing season by 2.6 days per 
decade.  Precipitation is expected to increase by about 0.5 inches per decade, which would 
increase the current mean annual precipitation from 10.6 inches to 13.4 inches by 2040 and 
15.4 inches by 2080. Currently about 6.8 inches of precipitation falls during the growing season 
and 3.8 inches fall in the winter as snow. This seasonal precipitation is expected to increase by 
about 1.4 inches by 2040 and 2.4 inches by 2080, for both the growing season and winter, which 
amounts to a 33% increase in precipitation during the growing season and a 63% increase in 
winter over current levels by 2080. The uplands in the northwestern and southern edges of the 
Refuge are expected to continue to receive twice the annual precipitation as other areas.   

Despite the predicted increase in precipitation, the predicted extended growing season would 
increase evapotranspiration rates enough that the Yukon Flats would be drier. All of these 
predicted climate changes would potentially contribute to permafrost degradation (Ostertkamp 
2005). 

Effects on Rivers  

Ten major tributaries flow across the Yukon Flats into the Yukon River; this discussion is limited 
to these tributaries. The flows of most tributary rivers result primarily from annual precipitation 
and groundwater. There is little permanent snow or ice in the headwaters of these rivers. 
Predicted increases in snowfall would likely result in larger pulses of spring discharge and greater 
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potential for flooding during breakup. Earlier thawing and winter warming would result in earlier 
spring discharge and/or spring discharge that could be drawn out over a longer period of time, if 
accompanied by greater variability of temperatures during breakup (Springsteen et al. 2008). 
Trawicki’s (2000) assessment indicates Beaver Creek and Birch Creek stream flows are very 
responsive to short duration thunderstorms during the summer months, which may cause stream 
flows to exceed peak runoff from snowmelt and result in flooding. Increased growing season 
precipitation associated with climate change could increase the frequency, duration, or intensity 
of storm events. The amount of runoff generated under these differing storm characteristics would 
determine the response in stream flow. Climate change models also predicted greater variability 
in precipitation during the growing season, which could result in more frequent periods of 
drought, resulting in lower stream flows during dry years.   

Effects of Thawing Permafrost on Streamflow   

Thawing of permafrost would allow greater water permeation into the soil, and could potentially 
reduce storm runoff.  Increased winter stream flows (Yang at al. 2002) and decreased summer 
peak flows (Bolton et al. 2000; Yoshikawa and Hinzman 2003) are associated with degrading 
permafrost. Thawing permafrost along the stream banks would continue to slough off, increasing 
sedimentation. 

Effects from Oil and Gas Exploration and Development 

Increases in stream flows and flood events on Beaver Creek would result in greater erosion and 
sedimentation. The mining of gravel from the stream channel or development of sites within the 
active flood plain would increase sedimentation within the stream, should these areas flood. 

Effects on Wetlands   

Increased temperatures and an extended growing season could increase the potential 
evapotranspiration on the Yukon Flats, potentially increasing the water deficit (the amount by 
which evapotranspiration exceeds precipitation) from an estimated 17.9 inches per year to 
19.7 (10%) and 22.2 (24%) inches per year by 2040 and 2080, respectively (Springsteen et al. 
2008). This is a conservative estimate, as it does not take into account an extended growing 
season (Springsteen et al. 2008). It is expected that closed basin wetlands would decrease as the 
annual water deficit increases. Riordan et al. (2006) observed a reduction in wetland extent on the 
Yukon Flats between 1980 and 2002. However, it appears that wetland drying is variable across 
the Yukon Flats, with wetland extents drying in some areas, but increasing or stable in other areas 
(Guldager 2008). 

The effects of climate change on the lakes and wetlands of the Yukon Flats may be closely tied to 
presence and state of underlying permafrost. Groundwater moves through unfrozen earth in the 
permafrost, which is common under large lakes and rivers and in areas where warm summer 
streamflow infiltrates into course alluvium. Permafrost is discontinuous throughout the Yukon 
Flats, of varying thicknesses in the lowlands, and thin to moderately thick in the uplands (Brabets 
et al. 2000). Ice-rich permafrost confines water to a relatively thin active layer and restricts the 
interaction of surface and groundwater, enabling ponded water to persist through more of the 
summer (Rouse 2000).  
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Permafrost degradation may be responsible for both wetland enhancement and creation or 
wetland drainage. For example, Jogenson et al. (2001) documented lowland birch forest 
transitioning to fens, bogs, and ponds due to degrading permafrost on the Tanana Flats.  Other 
examples include lake recharge from a sub-permafrost aquifer as surface water was allowed to 
penetrate through areas of degraded permafrost (Kane and Slaughter 1973 in Yoshikawa and 
Hinzman (2003), and ponds forming in depressions created by differential thawing of permafrost 
(Yoshikawa and Hinzman 2003).   

4.24.7.3 Differences Among the Alternatives 

There would be minor differences in the cumulative effects on water resources, water quality, or 
hydrology among the action alternatives. The effects from exploration and development would be 
similar, but the net gain in surface water bodies, and presumably protection of these bodies, to the 
Service would be greater under Proposed Action than other action alternatives. Under the No 
Land Exchange Alternative, there would be no exploration or development on the core lands and 
therefore less effect. There could be a single ROW if Doyon develops oil and gas on its own 
lands under the No Land Exchange Alternative, and two ROW under the action alternatives.  

4.24.8 Cumulative Effects on Biological Integrity, Diversity, and Environmental Health 
Service policy on biological integrity, diversity, and environmental health is that the Service will, 
first and foremost, maintain existing levels of biological integrity, diversity, and environmental 
health at the Refuge scale (U.S. Fish and Wildlife Service 2001). Secondarily, the Service will 
restore lost or severely degraded elements of integrity, diversity, environmental health at the 
Refuge scale and other appropriate landscape scales where it is feasible and supports achievement 
of Refuge purpose(s) and System mission. In addition to information on current and past 
condition of resources on the Refuge, information on the potential for future activities to be 
harmful or beneficial to Refuge goals is integral toward ensuring that the Refuge meets its policy 
regarding biological integrity, diversity, and environmental health. Future activities that could 
affect the biological integrity, diversity, and environmental health of the Refuge are land 
exchanges, exploration and development on core and Native-owned lands, and construction and 
operation of a ROW across Refuge- or other Federally (BLM) administered lands.  

4.24.8.1 Past and Present Effects on Biological Integrity, Diversity, and Environmental Health 

Very few land-disturbing activities have taken place in the Refuge. Past seismic surveys in the 
Refuge have resulted in the clearing of about 430 acres along 178 miles of survey lines. These 
lines are still visible and therefore may be having some effect on biological integrity; however, 
studies have reported few edge or habitat fragmentation effects due to such narrow corridors in 
boreal forests. Past exploratory drilling has been limited to the villages. Some contamination of 
soils may have occurred in villages within the Refuge associated with landfills or fuel storage. 
Water quality on some streams has been affected by placer mining upstream of the Refuge; 
however, water quality is currently believed to be high. There has been limited development 
within the villages, including unpaved roads, power generation, and gravel mining. No other 
environmental degradation is evident. There are no threatened or endangered species that are 
residents or regular visitors on the Refuge. Some plant species that are rare in the State are known 
to occur on the Refuge, and polar bears are rare on the Refuge. Any past effects on biological 
integrity, diversity, and environmental health have apparently not accumulated. 
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4.24.8.2 Future Effects on Biological Integrity, Diversity, and Environmental Health 

Land Exchange 

No lands have been exchanged between the Service and Doyon in the past. The Service has 
purchased 26 allotments totaling 3,500 acres and would consider purchasing an additional 
15,574 acres of private lands within the Refuge in the future. The purchase of these allotments 
would provide some protection to the biological integrity and environmental health of the Refuge 
by preventing purchase by other parties that might place developments or commercial enterprises 
in these Refuge inholdings.  

The proposed land exchange would also provide some protection to the biological integrity of the 
Refuge by increasing and consolidating Federal ownership within the exterior Refuge boundaries. 
While the land exchange would have no direct effect on biological integrity, it would increase the 
total amount and size of individual holdings under Service management that are critical for 
maintaining the biological integrity, diversity, and environmental health of the Refuge. Under the 
Proposed Action and the Land Exchange with Non-Development Easements Alternative, about 
216,500 acres of land would be protected from development due to Service ownership or 
non-development easements being placed on Doyon lands. Under the Land Exchange Excluding 
the White-Crazy Mountains Alternative, the Service would experience a net gain of about 
169,000 acres that would then be protected from development by Service acquisition. Under the 
No Land Exchange Alternative, there would be no gain of Refuge lands. Refuge lands would also 
be consolidated by the land exchanges that would occur under the action alternatives. The transfer 
of land parcels to conservation status under Refuge or Doyon jurisdiction may not, in fact, be a 
benefit if there is no pressure to develop the lands; however, some of the lands the Service would 
receive, or upon which Doyon would place non-development easements, have oil and gas 
potential and would otherwise be targeted for exploration and possibly development.  

The proposed land exchange would result in a continuous or nearly continuous strip of private 
lands within the Refuge, from the southern Refuge boundary to the northern Refuge boundary. As 
with the positive effects of the land exchange, this would not affect biological integrity of the 
Refuge unless development or other activities occurred over large portions of these private lands.  

The proposed land exchange could affect the biological diversity in the Refuge, as Refuge lands 
in the uplands are being exchanged for Doyon lands located in the lowlands. However, the 
Refuge is a mosaic of habitats. Analysis of land cover types on exchange lands indicates that the 
relative amount of no land cover type will change by more than 1% on Refuge lands due to the 
land exchange. However, the amount of Refuge lands within the midland lake zone would 
decrease by up to 4%. This area holds a number of deep water lakes that are important for some 
waterbird species, including loons and some diving duck species. 

Exploration and Development 

Exploration on non-exchange Native-owned lands in the Refuge would result in the clearing of 
woody vegetation over about 170 to 340 acres along 100 to 200 miles of seismic survey lines, 
72 acres for drilling sites, and some additional acres for accessing the survey areas and drilling 
sites. The habitat would be altered for 30 to 230 years, depending on the vegetation type. Effects 
due to clearing would be additive to those of past seismic surveys (430 acres) and seismic surveys 
and drilling associated with the core lands (500 to 660 acres). This acreage (1,200 to 1,500 acres) 
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would represent a small portion of lands within the exterior Refuge boundaries, but would be 
spread out over 590 to 930 miles of linear corridors. 

Linear corridors such as roads and ROWs have been found to cause habitat fragmentation and 
edge effects. However, most studies have shown that cleared survey lines, which are relatively 
narrow, are not barriers to animal movements and have little or no effect on the density, 
population, or distribution of birds and mammals in boreal forests. Some studies have shown 
avoidance or reduced use of these areas by caribou, and possibly greater use by predators. The 
clearing of survey lines and use of survey equipment could also result in conditions that 
encourage the establishment and spread of exotic plant species. However, in the case of seismic 
lines in boreal forests, these plants have not been found to invade adjacent undisturbed areas. 
Seismic surveys could create corridors that may aid predators such as wolves. In the context of 
total acreage within the exterior Refuge boundary, and limited edge and habitat fragmentation 
effects reported for narrow seismic lines, it is expected that effects from exploration would have 
minimal impact on biological integrity or diversity, or environmental health. 

Future oil field development and production activities (i.e., the construction of production pads 
connected by roads, airstrips, staging bases, and pipelines) on non-exchange lands in the Refuge 
could directly impact from 600 (small oil field) to 2,500 (large oil field) acres within the Refuge. 
Under the assumptions for the cumulative effects analysis, the amount of area impacted by oil 
development could be twice that of the action alternatives. Oil field development and production 
could affect the biological integrity, diversity, and environmental health of lands within and 
adjacent (e.g., a ROW on BLM-administered lands south of the Refuge) to the Refuge under the 
action alternatives. Excavation of material (e.g., gravel) and placement of fill for the construction 
of permanent facilities would have a direct impact on the biological integrity, diversity, and 
environmental health of lands where the extraction and placement occurs. Indirect effects could 
result from oil spills and subsequent cleanup activities, erosion, and traffic. These effects are 
discussed in Section 4.9. 

Disturbance associated with oil production facilities, including access roads and other ROWs, 
could affect wildlife behavior and movements, including those of moose, bear, small furbearers, 
and possibly waterfowl with broods. An oil field development would require a sales pipeline to 
connect with TAPS to market the oil. The pipeline and associated ROW would be approximately 
100 feet wide and include a gravel access road and an elevated pipeline. Maintaining cleared 
ROWs may also create fire breaks and influence the area’s fire regime. Because the level of fire 
suppression relates to the value of resources warranting protection, it is expected that oil and gas 
development could change the current fire regimes on private and surrounding Refuge lands.  

Under the action alternatives, an access road/sales pipeline ROW would be located on the 
southern portion of the Refuge or on BLM-administered lands to the south of the Refuge if oil 
was discovered and an oil field were to be developed. However, if development occurs on Native-
owned lands, an access road/pipeline ROW up to 140 miles long, from Beaver, Birch Creek, Fort 
Yukon, and/or Stevens Village to TAPS, may be required and would cross the central and 
western portions of the Refuge. This pipeline may be in addition to a pipeline in the southern 
portion of the study area. Barriers to movement caused by the placement of a road and pipeline in 
a ROW would have the potential to impact the biological integrity by fragmenting habitats and 
altering movement routes of animals between portions of the Refuge.  
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An important provision of the 2001 Service-developed policy on biological integrity, diversity, 
and environmental health that applies to the land exchange and acquisition is to maintain 
connectivity between blocks of habitats (U.S. Fish and Wildlife Service 2001). Oil field 
development and associated roads and pipelines, depending upon placement, would have the 
potential to bisect the Refuge with a development corridor from north to south. The density of 
roads and pipelines within this corridor or portions of the corridor could impact animal movement 
between portions of the Refuge. Multiple barriers to animal movement caused by the placement 
of roads and pipeline have the greatest potential to negatively impact the biological integrity of 
the Refuge by altering migration and movement routes of animals around the large field 
development. Careful siting of roads and pipelines would be required to minimize impacts to 
avoid animal migration and movement corridors and to subsequently minimize unavoidable 
impacts to the biological integrity of the Refuge. 

The potential for development on non-exchange lands, in addition to core lands, also increases the 
potential for a large oil spill and spills in general, as spill frequency is related to volume of oil 
produced. The effects of oil spills in other areas, such as the Alaska North Slope where a number 
of fields have been developed and exploration and production have been ongoing for 30 years, 
have not accumulated. Spills would be expected to occur with any field developed on the core 
lands and non-exchange lands, but they would be expected to be small. Production of oil at a 
large field on core lands and a large field on non-exchange lands could be expected to result in 
600 spills totaling about 2,500 bbls of crude oil or refined petroleum products. Based on North 
Slope experience (Bureau of Land Management 2007), about 27% of the spills (162 spills, 
675 bbls) would be expected to occur in or reach vegetated areas. The oil spill and cleanup 
activities would have effects on vegetation until regrowth occurred, but effects on environmental 
health would not be expected to accumulate. 

Large or very large spills could have a much greater effect on environmental health, but have a 
low probability of occurrence. The magnitude of the effect would depend on the size, location, 
and timing of a spill. Large or very large oil spills that occur on land could spread over and affect 
as many as 15 to 800 acres. Cleanup of such spills would be required, but some contamination 
could remain in areas that are difficult to clean or cannot be cleaned for safety reasons. Oil spills 
to water have much greater potential to affect environmental health. The primary effect of a spill 
on water quality in ponds would be direct toxicity rather than oxygen depletion or other 
secondary effects. Long-term toxicity could result from a small spill. Small water bodies, such as 
tundra ponds and small lakes, are more susceptible to oil spills than larger lakes. A large spill 
would be more difficult to clean up and would have the potential for longer-term effects than a 
small spill. As discussed in Section 4.5, a spill of such magnitude is unlikely, however, and most 
spills that might likely occur would be contained and cleaned up without further degrading the 
biological integrity, diversity, and environmental health of the Refuge. 

Climate Change 

Paleoclimate analyses indicates that warming in the 20th century likely exceeds trends within any 
century in the last 1,000 years and that the 1990’s were likely the warmest decade in the 
millennium, and 1998 the warmest year (Folland et al. 2001; Mann et al. 1999). Modeling has 
predicted increased temperatures on the Yukon Flats, and increased summer and winter 
precipitation, buffered by significant increases in drying (Springsteen et al. 2008). Other 
investigations in Alaska have documented permafrost degradation, decline of white spruce 
growth, outbreaks of spruce beetle, increase in severity and frequency of fire seasons, and disease 



Chapter 4: Environmental Consequences 

Yukon Flats Land Exchange Final EIS February 2010 4-255 

and decreased harvest of Yukon River salmon, all indicators that the landscape is already 
responding to climate change, which is progressing faster than predicted in many earlier modeling 
efforts (Soja et al. 2007). Walther et al. (2002) and McCarty (2001) reported recent changes in 
species phenology and physiology, range and distribution, community composition, and the 
structure and dynamics of ecosystems, all examples of accelerated change.  Boreal terrestrial 
species typically adapt to environmental change over time through migration or other adaptive 
means. However, rapid environmental change poses a risk to species’ ability to adapt 
(LaRoe 1991). Rapid change can promote declines in aquatic invertebrates, decreases in habitat 
productivity, and increases in habitat fragmentation, which isolates species into remnants of their 
historical range where large refugia once existed (LaRoe 1991). Rapid environmental change can 
be expected to accelerate changes to the landscape and have cascading effects on ecological 
systems as a result of water scarcity, non-native species infestations, off-Refuge land use, and 
energy development (Scott et al. 2008).   

A likely outcome of climate change on the Refuge is an active fire regime, which would make the 
landscape more vulnerable to colonization and establishment of invasive plant species. All of 
these projected changes would likely impact both the biological integrity and environmental 
health of the Refuge. The long-term effects to biological diversity would be more complex.  
Some species would adapt to climate change while others would be unable to adapt and would be 
lost.  Range shifts may also cause some species to replace lost species. 

The exchange of lands would result in a continuous tract of private lands that bisects the Refuge 
into eastern and western blocks. If these private lands are extensively developed, this action could 
create a barrier between the eastern and western units of the Refuge, primarily between Fort 
Yukon and the White Mountains. Potential future impacts expected from oil and gas exploration 
and development subsequent to the land exchange include: (1) a change in fire management due 
to shifts in land ownership and a projected increase in critical fire management protection levels; 
(2) introduction of invasive species to private and Refuge lands; (3) further habitat fragmentation 
due to increased infrastructure within the private lands corridor between Fort Yukon and the 
White Mountains; (4) creation of multiple barriers to animal movement by roads, pipelines, and 
oil field infrastructure; (5) long-term impacts from access roads between potential development 
areas on non-exchange lands and developed access routes in the core lands; and 6) effects to 
downstream and lowland Refuge wetland habitats from water withdrawal from either Beaver 
Creek or upland lakes. These impacts would counter the Service’s ability to maintain connectivity 
between habitat blocks and would negatively affect the biological diversity, biological integrity, 
and environmental health of the Refuge. Therefore, the Proposed Action would likely exacerbate 
the effects of climate change on these biological components. Effects to biological integrity, 
diversity, and environmental health from climate change are discussed under the Vegetation, Bird, 
and Mammal sections (Sections 4.24.10, 4.24.12, and 4.24.13),  

4.24.8.3 Differences Among the Alternatives 

Beneficial and adverse cumulative effects would be similar among the action alternatives. 
Although the amount of lands to be exchanged and the number of acres with easements differ 
among proposed land exchange alternatives, differences in the effects to the biological integrity, 
diversity, and environmental health of the Refuge would be negligible given that differences 
amount to tens of thousands of acres within a 10.9 million acre Refuge. Under the No Land 
Exchange (No Action) Alternative, there would be no land exchanges, although the Service may 
purchase up to 15,000 acres of some Native-owned lands in the future. Under this alternative, the 
Service would not receive compensation if a ROW is constructed across Refuge lands. In 
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addition, oil development and production could occur on Native-owned lands, with potential 
adverse effects to the biological integrity, diversity, and environmental health of the Refuge for 
lands near development areas and Refuge lands impacted by a ROW. Under the No Land 
Exchange Alternative, there would be no exploration or development on the core lands, but there 
could be exploration and development on Native-owned lands. 

4.24.9 Cumulative Effects on Refuge Purposes 
Refuge purpose applies to Refuge lands only. The Service must ensure that any land management 
action it undertakes, including a land exchange, is consistent with the mission of the National 
Wildlife Refuge System and the refuge purposes specified in the establishing legislation. The 
mission of the National Wildlife Refuge System is: 

... to administer a national network of lands and waters for the conservation, 
management and, where appropriate, restoration of the fish, wildlife, and plant 
resources and their habitats within the United States for the benefit of present 
and future generations of Americans. 

Section 302(9)(B) of ANILCA specifies that the purposes for establishing and managing the 
Yukon Flats National Wildlife Refuge include:  

(i) to conserve fish and wildlife populations and habitats in their natural diversity 
including, but not limited to canvasbacks and other migratory birds, Dall’s 
sheep, bears, moose, wolves, wolverines and other furbearers, caribou ... and 
salmon;  

(ii) to fulfill the international treaty obligations of the United States with respect 
to fish and wildlife and their habitats; 

(iii) to provide, in a manner consistent with the purposes set forth in 
subparagraphs (i) and (ii), the opportunity for continued subsistence uses by 
local residents; and 

(iv) to ensure, to the maximum extent practicable and in a manner consistent with 
the purposes set forth in paragraph (i), water quality and necessary water 
quantity within the refuge. 

4.24.9.1 Past and Present Effects on Refuge Purpose 

Few activities have taken place in the Refuge before or since its establishment. Land use is of low 
intensity and consists primarily of conservation, subsistence, and recreation. Past seismic surveys 
in the Refuge have resulted in the clearing of about 430 acres along 178 miles of survey lines. 
These lines are still visible but have had no noticeable effect on the ability of the Service to 
manage the Refuge to meet all of its stated purposes. Seismic lines would also not preclude the 
Service from moving ahead on Wilderness designation.  

4.24.9.2 Future Effects on Refuge Purpose 

Future activities that could affect Refuge purposes include land exchanges and acquisitions, 
exploration and development on core and non-exchange Native-owned lands, and construction 
and operation of a ROW across Refuge- or other Federally (BLM) administered lands. 
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Land Exchange 

The Service could purchase up to 15,574 acres of private lands within the Refuge if offered for 
sale by willing buyers. These purchases would increase the amount of lands managed by the 
Service for conservation within the Refuge. The purchase would prevent other potential buyers 
from acquiring the property and establishing developments or commercial operations that would 
have a negative effect on Refuge purposes. These effects would be additive to the net gains in 
Refuge lands that would occur through the proposed land exchange. 

Under the Proposed Action there would be a net gain of 216,500 acres of Refuge lands. Under the 
Land Exchange with Non-Development Easements Alternative, the net gain would be 
96,500 acres of land and Doyon would donate non-development easements on 120,000 acres of 
Doyon lands. Under the Land Exchange Excluding the White-Crazy Mountains Alternative, the 
Service would experience a net gain of about 169,000 acres that would then be protected from 
development by Service acquisition. Under the No Land Exchange Alternative, there would be no 
gain of Refuge lands. Refuge lands would also be consolidated by the exchanges that would occur 
under the action alternatives. The transfer of land parcels to conservation status under Refuge or 
Doyon jurisdiction may not, in fact, be a benefit if there is no reason to develop the lands. 
However, some of the lands the Service would receive, or Doyon would place non-development 
easements on, have oil and gas potential and would otherwise be targeted for exploration and 
possibly development. The lands the Service would obtain are priority fish and wildlife habitats. 
The net gain would include up to 3,720 lakes and 350 river miles on Refuge lands. Doyon would 
retain subsistence easements on all lands transferred to the Service. These aspects of the proposed 
exchange indicate the exchange would be consistent with, and may result in a net benefit to, 
Refuge purposes (i), (iii), and (iv) by increasing the amount of priority fish and wildlife habitats 
managed for conservation, facilitating management through land ownership consolidation, and 
increasing the amount of surface water bodies on conservation lands. However, the transfer of 
lands from Service ownership to Doyon would increase the likelihood of oil exploration and 
development within the exterior Refuge boundaries, construction of a pipeline/access road ROW 
on the Refuge, and the potential for a large oil spill. 

Exploration and Development 

Seismic surveys would not be allowed on Refuge lands, but would occur on core lands and on 
non-exchange Native-owned lands. Thus, direct impacts to Refuge purposes would not occur. 
However, the activities and movements of fish and wildlife on Refuge lands transferred to Doyon, 
or Refuge lands adjacent to the core lands, could be impacted by seismic activities. The effects of 
seismic surveys on core and non-exchange lands would be additive. Still, the effects from 
exploration on Refuge purposes would be minor. 

Exploratory drilling on core or non-exchange lands would occur only during the winter months. 
Surface disturbance and noise associated with drilling could destroy vegetation, harm, disturb, or 
displace hibernating animals, and disturb or displace animals that remain active in the vicinity of 
the drill rig. Given the small area of disturbance, drilling would have negligible impact to Refuge 
purposes unless a large oil spill occurred. 

Oil fields could be developed on both the core lands and non-exchange Native-owned lands 
within the Refuge. With the exception of access roads and pipelines, these developments would 
be restricted to private lands, and effects on Refuge purpose would be limited to indirect impacts 
or the effects of these pipeline ROWs.  
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These effects could adversely affect the ability of the Service to manage the Refuge for purposes 
(i), (iii), and (iv). These effects include harm to plants and animals, loss of habitat, modification 
of fire regimes and its influence on plant succession, alteration of fish and wildlife behavior, and 
movements of fish and wildlife. Developed lands would no longer be available for subsistence 
use, and it is likely that areas near facilities would also be avoided by subsistence users. Finally, 
construction and operation of oil facilities and pipelines have the potential to degrade water 
quality from oil spills and releases of other pollutants, and affect water quantity from removal of 
surface and groundwater needed for facility operations. However, if oil infrastructure is removed 
at the end of the projected life of a field (30 to 50 years) and reclaimed areas allowed to return to 
near pre-development conditions, effects of oil development on Refuge purposes would be 
reduced. 

Development of oil fields on core lands and non-exchange Native-owned lands could likely result 
in 150 to 600 small or very small releases of crude or refined oil spills. Most of these spills would 
be expected to be contained on the well pad, road, or other facilities or within the immediate area 
surrounding the facility. These spills would not be expected to reach or affect the Refuge. 
Cumulative effects would not be expected as the National Research Council (2003) reported that 
effects due to oil spills on the North Slope have not accumulated over the 30 years of exploration 
and production. A large spill from a pipeline rupture could occur on or near Refuge-administered 
lands and could impact plants and animals, their habitats, and availability for subsistence users. 
An oil spill could also affect water quality. Individually these could have adverse impacts on the 
Refuge with regard to Refuge purposes (i), (iii), and (iv); however, the effects would not be 
expected to accumulate.  

Climate Change 

Warming in Alaska rose sharply beginning in 1977, concurrent with large-scale Arctic 
atmosphere and ocean regime shifts (Weller and Anderson 1998; Parson et al. 2000). The 
growing season in Alaska has lengthened by 13 days since 1950 (Keyser et al. 2000), and the 
growing season on the Yukon Flats is projected to increase by another 26 days by 2080 
(Springsteen et al. 2008). Precipitation in interior Alaska has been variable since 1900, but 
increased 30% (both summer and winter) between 1968 and 1990 (Parson et al. 2000; Groisman 
and Easterling 1994). Precipitation is projected to increase by another 33% and 63% in summer 
and winter, respectively, over the next 80 years (Springsteen et al. 2008). However, evaporation 
is expected to override precipitation increases, resulting in a projected annual water loss of at 
least 24% (Springsteen et al. 2008).   

The geographic ranges of North American flora and fauna are expected to shift upwards in 
elevation and northward in response to projected temperature and precipitation changes in the 
next 100 years (Intergovernmental Panel on Climate Change 2002; Payette et al. 2001). Because 
the Refuge includes breeding populations of waterfowl that are of international significance, 
recent and projected changes to wetland habitats are of great management interest. Water surface 
decreases on the Refuge of 14 to 18% between 1950 and 2002 have been documented 
(Section 3.1.1; Riordan et al. 2006). However, it appears that there has been an uneven pattern of 
change in water levels across the Yukon Flats, with evidence of drying in wetlands adjacent to 
Beaver and Birch creeks, increases in surface water in the western Refuge, and no change in 
available water in southern Refuge uplands, including the core exchange lands (Guldager 2008; 
Section 3.1.1). 



Chapter 4: Environmental Consequences 

Yukon Flats Land Exchange Final EIS February 2010 4-259 

Three primary purposes of the Refuge are: (1) to conserve migratory bird populations and their 
habitats in their natural diversity; (2) to provide for the opportunity of continued subsistence uses; 
and (3) to ensure water quality and necessary quantity within the Refuge. Wetlands in the Refuge 
are of continental significance because the Refuge acts provides breeding habitat for migratory 
birds that winter in the lower 48 states. Wetlands are also important from a cultural standpoint, 
providing habitats for critical subsistence resources such as waterfowl and moose.  Widespread 
changes in the availability of water in Refuge lowlands may have both short- and long-term 
impacts on the amount of available wetland habitats and food for waterbirds. Additionally, 
lengthening of the growing season  may allow some migrants, like swans, to capitalize on earlier 
access to resources and increase the length of time available for renesting attempts fledging of 
young and increase production (Scott et al. 2008).  However, a predicted increase in storm 
intensity and frequency may negatively impact both early and later nesting species on the Refuge 
(Babock et al. 1998). In the long term, greater length of the ice-free season on the breeding 
grounds could contribute to permafrost degradation and reduction in the number and surface area 
of closed-basin ponds (Riordan et al. 2006), potentially reducing habitat availability, particularly 
for diving ducks. Furthermore, melting permafrost could connect shallow lakes and wetlands to 
groundwater, resulting in draining and the loss of many shallow-water systems (Marsh and 
Neumann 2001). Reductions in water volume of remaining ponds may result in increased nutrient 
or contaminant concentrations, increases in phytoplankton, and a shift from an invertebrate 
community dominated by benthic amphipods to one dominated by zooplankton in the water 
column (Corcoran 2005; Section 3.1.1). Relatively late migrants, such as lesser scaup, the most 
numerous waterfowl on the Refuge, may not be able to adapt to the warming-induced variable 
timing of open water and food resources (Austin et al. 2000).   

It is expected that the proposed exchange of lands and subsequent development would exacerbate 
future effects of climate change on Refuge purposes in several ways. The development of lands 
under the action alternatives would result in habitat fragmentation and loss of surface and 
groundwater through construction of ice pads, drilling, human use, seismic work demands, oil 
spills, and removal of gravel from potential sources in upland habitats. Additive effects to water 
resources could be expected in the Beaver Creek drainage if development occurs both upstream in 
the core lands and downstream on non-exchange Native-owned lands near the communities of 
Birch Creek and Beaver. Further, changes in structure, function, and abundance to wetlands in the 
Refuge have the potential to affect the sustainability of subsistence lifestyles dependent on 
waterfowl hunting. It is likely that impacts to water resources from climate change, exacerbated 
by development, would reduce the Refuge’s ability to conserve and manage migratory bird 
resources and water resources.   

4.24.9.3 Differences Among the Alternatives 

Cumulative effects described above would be similar among the action alternatives. Although the 
amounts of acreage exchanged or put into easements would differ among alternatives, effects to 
Refuge purpose would be negligible given that differences amount to tens of thousands of acres 
within a 10.9 million acre Refuge. Under the No Land Exchange Alternative, there would be no 
land exchanges, although the Service may purchase up to 15,574 acres of Native-owned lands in 
the future. The Service would not receive compensation if a ROW is constructed across Refuge 
lands. In addition, oil development and production could occur on Native-owned lands, with 
potential adverse effects to the Refuge purposes for lands near development areas and Refuge 
lands impacted by a ROW. 
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4.24.10 Cumulative Effects on Vegetation, Wetlands, and Floodplains 
4.24.10.1  Past and Present Effects on Vegetation, Wetlands, and Floodplains 

Most of the Refuge, with the exception of the areas immediately surrounding the five villages, is 
vegetated. Fire and flooding currently are, and have historically been, the major forces of effect 
on vegetation in the Refuge.  

4.24.10.2  Future Effects on Vegetation, Wetlands, and Floodplains 

Vegetation, wetlands, and floodplains in the Refuge would be impacted by direct and indirect 
disturbance associated with future village-related development, which is expected to be minimal, 
and oil and gas exploration and development on core and non-exchange lands. Additional habitat 
could be lost through the placement of gravel fill and development of new gravel-source mines. 
Local hydrology affected by the placement of fill could promote flooding and erosion, and 
influence soil temperature and available nutrients, which could alter plant species composition 
and habitat distribution. Expanded or new facilities would increase traffic, especially during 
construction. Changes in soil temperature and moisture, pH, and photosynthesis rates attributed to 
dust fallout would continue to influence species composition and productivity. 

Land Exchange 

The proposed land exchange, and the possible purchase of up to 15,600 acres of private lands 
within the Refuge by the Service, would have no direct physical effect on vegetation. Natural 
processes, such as heavy snowmelt that leads to erosion and wildland fires that kill vegetation and 
disturb the soil would continue to be major contributors to vegetation resource disturbance and 
loss on the Refuge. 

The land exchange could encourage new development and use of lands within the central portion 
of the Refuge. The Refuge would become fragmented, as lands administered by the Service 
would be divided into eastern and western regions. This corridor could also facilitate access 
between Fort Yukon and the White Mountains; increased human use of these areas could result in 
impacts to vegetation, wetlands, and floodplains. Wildland fire would continue to have a major 
role in determining the plant community types on the Refuge. 

Exploration and Development 

Past seismic surveys have resulted in clearing of vegetation on about 430 acres along 178 miles of 
survey lines. These effects are still evident, as the vegetation has not fully regenerated. Seismic 
surveys conducted on core and non-exchange lands would clear or disturb vegetation on 340 to 
680 acres, plus an additional 250 acres for a trail to access the survey area. Use of newer 
technologies, including vehicles that apply less pressure to the ground and restricting travel to 
periods when there is adequate snow and frost cover to protect vegetation, would reduce the level 
of impacts to vegetation from seismic surveys. Exploration on core and non-exchange lands could 
also impact about 145 acres through construction of ice drilling pads for exploratory drilling. It 
could take up to 230 years for the vegetation to regenerate to near current conditions. Wildfires 
are frequent in the Refuge (average fire cycle of 80 to 120 years), and could possibly interrupt or 
reset the process of succession or obscure the effects of clearing by development.  

Oil development on non-exchange Native-owned lands could directly affect 72 to 630 acres from 
excavation and deposition of gravel during field development, plus an additional 400 to 
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1,700 acres (225 to 1,050 acres for gravel and 175 to 650 acres for clearing) during construction 
and operation of a pipeline/access road ROW to the TAPS. If development occurred on core 
lands, up to an additional 880 to 1,440 acres of vegetation would be directly lost to gravel mining 
and deposition, and these effects would be additive. Indirect effects to vegetation from flooding, 
fugitive dust fallout, gravel spray, and thermokarst, may affect a much larger area surrounding the 
oil field and its access road. Road dust has the potential to eliminate or reduce vegetative cover 
(particularly mosses and lichens); alter soil pH, moisture, and temperature; reduce 
photosynthesis; and reduce plant productivity (Everett 1980; Walker and Everett 1987; Auerbach 
et al. 1997). Oil field development could require infield gravel roads, multiple well sites, and the 
main access road. Most of the impacts on vegetation from dust would occur adjacent to the roads 
and the field, and impacts would increase directly with the size of development by the addition of 
new roads and well pads. Based on studies on the North Slope, most changes in the plant 
community and soil around gravel structures would occur within 164 feet of the structure 
(Woodward-Clyde Consultants 1983). If all effects were to occur within this zone, approximately 
2 acres of vegetation could be indirectly impacted in this manner for every acre that is developed 
(gravel mining and deposition). If development occurred on both non-exchange and core lands in 
the Refuge, as much as 2,400 to 5,800 acres could be indirectly affected in this manner. Effects 
from oil development on non-exchange and core lands would be additive and last at least as long 
as the development (30 to 50 years). The effects would be limited to a relatively small proportion 
(<0.08%) of the lands within the Refuge.  

Roadways and pipeline ROWs would require regular maintenance and inspections. It is likely that 
regrowth of woody vegetation would be prevented along these corridors to ensure adequate 
access for road maintenance and pipeline inspections, as is the current practice along the TAPS. 
Maintaining clear ROWs may also provide fire breaks and influence the area fire regime, 
influencing plant species composition and diversity.  

Because the level of fire suppression relates to the value of resources warranting protection, it is 
expected that infrastructures associated with oil and gas development would change the current 
fire management practices on both private and surrounding Refuge lands. Full suppression of 
fires can be expected on and surrounding private lands that include development facilities. This 
type of suppression is contrary to the Refuge’s current limited management regime, which favors 
monitoring rather than suppression of natural wildfire in the Refuge. The Service may have to 
increase its fire management activities and take action to prevent a fire from spreading from 
Refuge lands onto Doyon lands. Plant community succession and fire regime patterns on Refuge 
lands would be directly affected by any changes to fire protection levels. However, expected 
changes to protection levels are unclear due to the uncertainty of where infrastructures would 
occur on both exchange and non-exchange lands.  

Revegetation of disturbed sites, specifically the application of commercial seed sources, could 
introduce invasive plant species. An increase in human activity and access to the Refuge may 
facilitate the introduction and/or spread of exotic species by creating disturbed areas that provide 
opportunities for these plants to colonize. Exotic species have been documented in the Refuge at 
heliports and on winter trails (Cortes-Burns and Carlson 2006). Ecological impacts to existing 
plant communities would depend on the type of plant introduced to the area and how that species 
interacts with the landscape and surrounding vegetation. Invasive species would increase in 
proportion to the amount of development taking place on Refuge lands. Given that invasive 
species of concern already exist near the edges of the Refuge on the Dalton and Elliott highways, 
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as well as along TAPS, it is likely that these species would invade native communities on the 
Refuge, particularly if climate change creates more favorable conditions for the invading species. 

Future construction of the proposed Alaska natural gas pipeline may follow the TAPS route. The 
ability to export natural gas resources could increase the level of activities and expand the area of 
development on the North Slope. Similarly, the TAPS ROW lease was renewed for 30 years in 
2001. Maintenance activities along the TAPS corridor would continue for at least that long. 
Development in the Yukon Flats area would contribute additively to vegetation loss and impacts 
from these other projects on a regional scale. 

It is expected that oil spills from development on non-exchange and core lands would affect few 
acres of vegetation, as predicted spills (based on historical North Slope spill rates) would be small 
and few in number. Most spills would be contained to facilities such as gravel roads and pads, 
and would have little effect on vegetation. Large and very large spills would be very unlikely to 
occur, but should they occur, could directly impact as much as 800 acres. Effects of oil spills on 
vegetation would not be expected to accumulate. 

Climate Change 

Global mean annual air temperatures have risen by approximately 1.1 °F° over the last 100 years 
(Walther et al. 2002).  In Alaska, mean annual temperatures have risen by 4 °F since the 1950s.  
In the interior of Alaska, mean annual temperatures have increased by about 7° F since 1977.  
This warming has occurred concurrently with recent arctic atmosphere and ocean temperature 
increases (Weller and Anderson 1998; Parson et al. 2000).  The growing season (frost free period) 
has increased by 13 days since 1950 (Keyser et al. 2000), and it has been predicted that by 2080 
the growing season will be about a month longer on the Yukon Flats (Springsteen et al. 2008).  
Precipitation has also increased in Alaska during the 1900s (Parson et al. 2000), and is expected 
to increase into the 21st century by another 33% and 63% in summer and winter, respectively on 
the Yukon Flats (Springsteen et al. 2008). The increase in precipitation may not be sufficient to 
offset projected increases in evapotranspiration rates (Parson et al. 2000).  

Permafrost 

Permafrost surface temperatures have increased across Alaska since 1988, except at the Yukon 
River bridge and Livengood sampling sites (Osterkamp and Romanovsky 1999, Osterkamp 
2005).  Given the threshold at which permafrost melts (-10.8 °F),  it is likely that much of the 
current discontinuous permafrost layer will warm and/or disappear by 2080 (Rouse et al. 1997; 
Springsteen et al. 2008).  Other factors, such as snow cover (insulates the permafrost from winter 
cold), subsurface hydrology (channelization permits water to drain laterally), and wildfires 
(expose soil to solar radiation), can also cause permafrost degradation.  Degraded permafrost 
impacts vegetation in several ways.  On the Tanana Flats, Jorgenson et al. (2001) documented 
thermokarst depressions that had subsided by 3 to 8 feet. Birch trees found in the depressions 
died, and the depressions were later colonized by aquatic herbaceous plants. The researchers also 
found that the acreage of birch tree stands, many located in thermokarst depressions, decreased by 
35%, while the acreage of fens (peat-forming wetland that derives nutrients from groundwater) 
increased by 29%. Widespread permafrost degradation in this area was likely initiated during the 
warming period of the mid-18th to late-20th century. Of the 83% of the area that historically or 
currently has permafrost, about 42% has been affected by thermokarst development (Jorgenson et 
al. 2001). The large spatial extent of permafrost degradation documented on the Tanana Flats is 
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unlike other regions in Alaska.  Patches of unfrozen ground could form beneath thermokarst 
depressions in the permafrost, draining much of the surface water through the ice layer. This has 
already occurred in areas of the Yukon Flats, where lakes that existed prior to 1980 no longer 
exist.   

Insects 

Other environmental effects associated with climate warming have been observed in Alaska.  
Photosynthetic activity in boreal forests of Alaska, as measured by the normalized difference 
vegetation index (associated with the photosynthetic activity of plants), decreased from 1982 to 
2003. The decrease in activity is attributed to drought stress in trees, wildfire activity, and insect 
infestations (Mattson and Haack 1987, Malmstrom and Raffa 2000, Verbyla 2008). Large areas 
of the Alaskan boreal forest have been impacted by insect infestations during the past 2 decades 
(U.S. Forest Service 2006). The spruce beetle outbreak in south and southcentral Alaska, one of 
the largest recorded insect outbreaks in North America (Werner 1996, U.S. Forest Service 2006), 
is attributed to the climate regime shift in Alaska (Juday et al. 1998; Intergovernmental Panel on 
Climate Change 2001). Temperature-induced drought stress in interior Alaska may have caused 
the first-recorded spruce budworm outbreak near Fairbanks, and could also be responsible for the 
large stands of willow shrubs that were damaged and killed as a result of 14 years of continuous 
willow blotch miner infestation on the Yukon Flats (Furniss et al. 2001; U.S. Forest Service 
2006).  

Temperature-induced drought stress could make trees and shrubs more susceptible to disease and 
pathogens.  Alder, a nitrogen-fixing shrub and a significant contributor of nitrogen to riparian 
ecosystems, is being affected by a stem canker pathogen (Valsa melanodiscus and Cytospora 
spp.) infestation across southcentral and interior Alaska (U.S. Forest Service 2006). It appears 
that the warming climate and insect infestations (all stressors) may increase the frequency of the 
disease (Rohrs-Ritchie 2007). According to one study, canker-infected alder plants that are water-
stressed have lower nitrogen fixation rates than those that are infected but not water-stressed 
(Nossov 2006).  

Vegetation Phenology and Invasive Plants 

A longer growing season, with earlier spring thaw and later freeze-up dates, would likely change 
vegetation phenology, with earlier leaf bud out and perhaps later senescence dates.  Plants may 
exhibit altered life history traits in response to a warmer, dryer climate, including timing of 
germination and/or seed set. Warming may also create a more suitable environment for plants, 
enabling native and non-native plant species to extend their current range northward.  Carlson and 
Shepard (2007) observed that non-native plants are spreading into natural ecosystems at an 
accelerating rate.  In the past, the short growing season, extreme winter temperatures and 
permafrost-dominated landscapes have prevented many temperate plant species from colonizing 
and establishing viable breeding populations in interior Alaska.  Carlson and Lapina (2004), 
Spellman (2008), and Villano (2008) have documented non–native vegetation moving into 
habitats occupied by native species. The source points of infestations have shifted from 
southeastern Alaska to south-central and interior Alaska, where land development is greatest 
(Carlson and Shepard 2007). Species like white sweet clover, used to seed roadsides in the past, 
are now spreading throughout the Fairbanks road system and into riparian systems and wetlands 
(Wurtz 2005, Spellman 2008, Villano 2008).  White sweet clover is considered a priority species 
for eradication and/or control in Alaska (U.S. Forest Service 2006). In some instances, white 



Chapter 4: Environmental Consequences 

4-264 February 2010 Yukon Flats Land Exchange Final EIS 

sweet clover has become the dominant cover in riparian habitats. Spellman (2008) studied the 
impacts of invasive white sweet clover on native seedling recruitment in early successional 
interior Alaska floodplain habitats.  He concluded that native seedlings of feltleaf willow and 
other pioneer species were twice as likely to die when grown under a white sweet clover canopy. 
Spellman proposed that shading by white sweet clover is a likely mechanism for limiting native 
plant recruitment in these areas, but also noted that competition for other resources, such as water, 
nutrients and space, may also play a role.  He stated that only early pioneer species, such as 
willow, might be impacted, but that later successional species such as alder and poplar, adapted to 
growing in low light environments, might not be affected. Feltleaf willow is a primary forage 
species for moose and snowshoe hare and provides nesting habitat songbirds. Loss of this species 
due to invasive plants could have negative consequences for wildlife. 

The exchange of lands and oil and gas exploration and development could exacerbate the effects 
of climate change on vegetation in the Refuge.  The land exchange would promote habitat 
fragmentation by dividing management of lands into eastern and western regions, and facilitate 
human access through private lands between Fort Yukon and the White Mountains. Increased 
human traffic through these areas would likely promote the spread and establishment of invasive 
plants into natural areas.   

Vegetation would be cleared to facilitate oil and gas infrastructure and associated activities 
including an overland route to transport equipment, seismic lines, snow roads to access drill sites, 
drill pads, camps, air strip, and gravel extraction.  These activities would to cause vegetation 
compaction, loss, and vegetation mortality.  Vegetation recovery along cleared seismic lines can 
be slow.  In Canada, regeneration of the forest tree canopy within cleared seismic lines has taken 
anywhere from 72 years in drier habitats to 232 years in wetter habitats (Lee and Boutine 2005).  
As permafrost is predicted to warm and possibly disappear from the Yukon Flats by 2080, and 
fires are predicted to burn larger and more frequently, oil and gas exploration could further 
accelerate the predicted conversion of the landscape in the Yukon Flats basin from spruce to 
deciduous forests.   

Changes on Fire Regime and Management 

A warmer and drier climate would increase the frequency and intensity of wildland fire and the 
amount of acreage burned each year, and shorten the fire return interval (Kasischke et al. 2002, 
2006).  More frequent and intense wildland fires could burn large areas of spruce and convert 
spruce forests to a less flammable, deciduous vegetation type (Rupp et al. 2002; Logan et al. 
2003; Johnstone and Kasischke 2005; Mack et al. 2008). The combined effects of accelerated 
spread of invasive plants and increased area burned by wildfire may make areas of the boreal 
forest more vulnerable to invasive plant colonization and establishment (Carlson and Shepard 
2007, Villano 2008). Villano (2008) observed that invasive plants were more prevalent in burned 
versus non-burned soils. On burned soils, invasive plants were more common in low burn 
severity soils and in 10- to 20-year-old burns. Seismic survey lines (14 feet wide) and an overland 
access route (30 feet wide) may impede fire spread to some degree and possibly alter burn 
patterns and subsequent changes to vegetation succession. However, effective firebreaks  are 
typically 50 feet wide with 25-foot buffers of thinned forest on either side of the break. 
MacFarlane (2003) documented the presence of non-native plants within seismic lines in Alberta 
that did not become established in the adjacent forest.    
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Fire management priorities would change should oil and gas be developed on the Refuge. Since 
89% of the Refuge is in the “Limited” fire suppression category, large contiguous blocks of land 
exist where fires are monitored, but not suppressed. If the land exchange occurs, these contiguous 
blocks of land in the “Limited” fire suppression category would likely become fragmented in 
areas with structures and roads. The level of fire protection would likely increase to “Full” or 
“Critical” if structures are built on Refuge- or BLM-administered lands. The presence of cleared 
seismic and access routes would provide easy access for fire suppression crews and could 
facilitate suppression activity on private lands (Marshall 2009). This could act to preserve large 
tracts of spruce that might have otherwise burned under a “Limited” fire suppression category. 
However as these stands are maintained at a later stage of succession, it may become increasingly 
difficult to prevent fire from spreading into developed industrial areas. The increase in fire 
protection and expense would be the responsibility of Doyon, and the BLM Alaska Fire Service 
(the Federal fire suppression agency), rather than the Service. However, inclusions of “Full” or 
“Critical” within a larger “Limited” management area may require the Service to take action to 
prevent fire spreading from Refuge lands onto Doyon lands. This action may be either hazard fuel 
reduction before fires occur, or point control suppression at the management boundary during an 
active fire (U.S. Fish and Wildlife Service 2005). Placed within the context of a more active 
natural fire regime on the Yukon Flats, a more fragmented land ownership, and more structures 
requiring protection from wildland fire, the demands on fire management are likely to increase 
markedly. 

4.24.10.3  Differences Among the Alternatives 

There would be no difference in the cumulative effect on vegetation among the action 
alternatives. The No Land Exchange Alternative may result in less cumulative effect on 
vegetation as exploration and development would not occur on the core lands. The cumulative 
effects on vegetation under all alternatives would be minor because of the small proportion of the 
Refuge that would be affected. 

4.24.11 Cumulative Effects on Fish and Essential Fish Habitat 
4.24.11.1  Past and Present Effects on Fish 

Fish populations in the Refuge are considered to be healthy. There has been little development or 
disturbance to water bodies, and water quality is considered to be relatively pristine. Historic 
placer mining located upstream of the Refuge has adversely affected water quality and benthic 
invertebrates in some Refuge streams in the past, but water quality is currently considered to be 
good. Studies of Beaver Creek conducted in the 1990s reported small runs of salmon in the creek 
with disproportionately high male: female sex ratios, indicating the runs may be in the decline. 
Severe declines in the Chinook and chum salmon runs in much of the Yukon River were 
documented in the late 1990s to the point where the Governor declared economic fish disasters 
for the river in 1997, 1998, 2000, 2001, and 2002. The Alaska Department of Fish and Game 
(ADFG) concluded that these stocks are currently in a state of rebuilding due to the poor Bering 
Sea productivity since 1998. However, stocks of both species have declined since 2007 and 
stocks did not meet escapement goals in Canada in 2008, although goals in Canada were met in 
2009. The subsistence fishery for Chinook salmon was closed in 2008, and the commercial 
fishery has was limited or closed in 2008 and 2009 (Alaska Department of Fish and Game 2007; 
2009). The U.S. is committed to protecting salmon through the Yukon River Salmon Agreement 
(YRSA), and it may be necessary to close the Chinook salmon fisheries to commercial or 
subsistence harvest in the future.  Issues of concern that may be responsible for some of the 
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decreasing trends include climate change (increasing marine and freshwater temperatures) and 
use of fishing gear by commercial fisheries that may result in overharvest of salmon or increase 
of salmon take as a by-catch of other commercial fisheries, including the pollock fishery in the 
Bering Sea/Aleutian Islands. 

4.24.11.2  Future Effects on Fish and Essential Fish Habitat 

Land Exchange 

The proposed land exchange, and the possible purchase of up to 15,600 acres of private lands 
within the Refuge by the Service, would have no direct physical effect on fish. Natural processes, 
such as heavy snowmelt that leads to erosion and wildland fires that kill vegetation and disturb 
the soil would continue to be major contributors to fish habitat disturbance and loss on the 
Refuge. 

The land exchange could encourage new development and use of lands within the central portion 
of the Refuge. The Refuge would become fragmented, as lands administered by the Service 
would be divided into eastern and western regions. Direct and indirect impacts to fish and their 
habitats within Beaver Creek could occur if exploration and development were to be conducted in 
close proximity to this water body. These impacts could include fish passage barriers, stream 
sedimentation, and water quality degradation from oil spills. Stream sedimentation associated 
with development and wildland fires could limit suitable spawning habitat and decrease egg-to-
fry survival.  

Exploration and Development 

Impacts associated with development on non-exchange lands and construction of a ROW from 
non-exchange oil/gas fields to the TAPS would be similar to those described for oil field 
development on exchange lands. This includes direct loss of habitat due to development and 
gravel extraction, and indirect loss of habitat due to effects to hydrology (Section 4.24.7). 

Isolated events could occur during the life of an oil field (either on non-exchange lands or core 
lands) that would have an adverse effect on fish or fish habitat. The possibility of seismic surveys 
affecting overwintering habitat exists. Up to 24,000,000 cubic yards of gravel would be required 
for development of oil fields on core and non-exchange lands. Excavation of the gravel may 
directly affect 300 to 480 acres of undeveloped lands. Gravel extraction from water bodies in 
support of facility construction would not likely have a major affect on fish in terms of direct loss 
of summer habitat, but the suspension of materials could indirectly affect a larger area, including 
spawning and rearing habitat. Detrimental effects could include the blocking and rerouting of 
stream channels, high silt concentrations resulting in reduced primary production and the loss of 
invertebrate prey species, and disruption of feeding patterns for sight-dependent feeders (Bureau 
of Land Management 1989). Doyon has indicated that its preference is to extract gravel from 
upland areas, so these effects should be minimal. 

Changes to erosion and sedimentation rates, hydrology, and surface flow characteristics may be 
the result of thermokarst in association with seismic lines, roads, and well pad development, 
which could potentially alter fish populations. These effects may not stay in the immediate 
proximity of the road or facility but may continue to expand, especially in a warming climate. 
Erosion and sedimentation and flow characteristic modifications can be minimized through the 
use of road surfacing techniques, adequate drainage configurations, adequate cross-drainage, and 
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revegetation, but the potential for cumulative effects from roads and pads associated with 
development as a result of the land exchange does exist.  

There are very few other projects in or around the Refuge that would contribute to cumulative 
effects associated with this project. The TAPS ROW lease was extended for 30 years in 2001. 
Continued operations of the TAPS would have little or no effect on the Refuge except that the 
TAPS would be required for movement of oil out of the core or non-exchange lands if 
development occurred. Construction of a natural gas pipeline along the TAPS ROW a few miles 
west of the Refuge could increase construction operations and traffic in the Yukon Flats area. 

Minor oil spills or discharges leaching into surrounding waterways could occur by accident, 
including spills into water bodies. The impacts from spills could be localized, temporary, and 
affect only small components of fish populations depending upon the time of year the spill 
occurred. A spill affecting a major water body during the salmon run could have a significant 
effect on fish resources. However, provided that the normal safeguards mandated by the 
regulatory agencies and industry for oil field development are adhered to, including oil spill 
prevention and cleanup protocols, it is likely that spills associated with an oil field on non-
exchange lands and/or core lands would have a limited effect on fish populations. 

Climate Change 

Climate change is expected to alter world fish production. Alterations in hydrologic function 
driven by warmer temperatures and increased precipitation would likely impact the timing and 
duration of seasonal fluctuations in water levels, aquatic temperature regimes, and water quality 
(Casselman 2002). In northern latitudes, impacts to frozen areas, including permafrost, may result 
in large and small-scale changes in hydrologic function. Increased runoff from melting glaciers 
could lower water temperatures, raise water levels, and increase turbidity of river climatic 
variables with northern freshwater systems (Magnuson 2002). In addition, changes in the extent 
and duration of ice cover could increase water temperatures in lakes and induce changes in the 
thermocline. The thermocline could form earlier in the spring, break down later in the fall, and 
lay at greater depths in the summer. These temperature changes could impact the distribution and 
production of prey species, food-web interactions, and subsequently the growth rate of some 
species of fish (Brandt et al. 2002). In addition, these changes could ultimately affect recruitment 
and year-class production, resulting in some level of community change. 

It is important to understand that climate has an influence beyond the Refuge boundaries. In 
particular, declining perennial sea ice cover in the Arctic can affect fish populations using these 
waters (Comiso 2002; Stroeve et al. 2008), including anadromous fish that may use the Yukon 
Flats. Consequently, fish populations on the Refuge may be impacted just as much by melting 
glaciers in Canada and increased sea-surface temperatures in the Bering Sea as by changes in 
local hydrologic conditions.   

The extent to which resident and migratory fish populations on the Refuge would be impacted by 
climate-induced changes to the environment depends upon highly complex community-level 
interactions and dynamics. In lakes, changes in water temperatures may impact the onset, 
duration, and structure of thermal stratification of water bodies. 

Changes in seasonal water levels, temperatures, and turbidity of water bodies on the Refuge could 
impact prey species and spawning habitat. In some cases, fish may be able to adapt to these 



Chapter 4: Environmental Consequences 

4-268 February 2010 Yukon Flats Land Exchange Final EIS 

changes by moving into new, previously unoccupied habitats. Anadromous fish species, such as 
salmon, may be able to adapt to changes in the environment through their ability to move into 
new habitats (Beamish and Noakes 2002). Some studies suggest that up to 10% of salmon 
populations may venture into new habitats annually (Groot and Margolis 1991). The degree to 
which fish species can adapt, however, depends on the abruptness and severity of changes to the 
environment (Beamish and Noakes 2002). 

Climate change could increase the presence and persistence of pathogens and invasive species in 
northern latitudes. With increased temperatures predicted for lakes and streams on the Refuge, 
invasive aquatic plant and invertebrate species are of particular concern. Potential effects to fish 
and their habitats from changes in river and stream flow, sedimentation, and temperature in a 
changing climate are largely unknown and may vary by species. if invasive species prosper and 
spread throughout the aquatic systems of the Refuge, they could alter the structure and 
productivity of these systems. Heavy equipment and watercraft brought into the Refuge for 
development or recreation may afford transport for invasive species.   

Fish pathogens and parasites could respond to climate change. Diseases found in fish in more 
southerly latitudes could move northward. Pathogens and parasites established at low levels in 
Refuge fish populations also could increase in lethality through lower resistance of the host, due 
to stresses associated with climate-induced changes in habitats.   

Without a better understanding of current hydrology and freshwater fisheries habitats, it is 
difficult to predict specific outcomes of impacts to fish and their habitat, the Refuge communities 
that rely significantly on fish. However, based on studies that have reconstructed climate records, 
it is possible to make broad predictions of impacts that could occur to northern fisheries and their 
habitats. It is expected that future changes to river runoff, water levels, and river ice may include: 
(1) a less intense breakup, which may reduce the ability of riparian ecosystems to replenish; (2) a 
decrease in lake water levels, which may affect the access of fish to these habitats for spawning or 
brood rearing; (3) an increase in winter ice flows and ice thickness, which will likely increase the 
amount of available overwinter fish habitat; (4) increased permafrost thawing, which may 
increase nutrient loads in some fish habitats, and may include negative impacts to some fish 
species because of increased sediment loads in the water column; (5) an increase in areas that are 
ice rich and thaw, which may lead to pond drainage and a decrease in fish habitat; (6) thawing 
permafrost in thermokarst areas, which may transform into new wetlands and increase fish 
habitat; and 7) an earlier breakup and a longer open water season, which may increase primary 
production in ponds but may stress some fish species in deep water ponds by increasing oxygen 
consumption by algae.  Increased temperatures would likely shift the range and community 
structure of invertebrate and fish species, likely enabling species from southern ranges to extend 
their range into northern latitudes (Wrona et al. 2006).  These potential changes will require 
substantive adaptation by fisheries managers to maintain viable fish populations (Reist et al. 
2006; Wrona et al. 2006).  Given the complexity and uncertainty associated with climate change 
and its effects on northern fisheries, a more conservative fisheries management approach may be 
required (Reist et al. 2006). 

4.24.11.3  Differences Among the Alternatives 

Development of an oil field on non-exchange Native-owned lands potentially poses the greatest 
risk to fish resources of the Refuge because most existing Doyon land is located in wetland and 
riverine habitat along or close to the Yukon River mainstem and some of its principal tributaries. 
Under the Proposed Action and the Land Exchange with Non-Development Easements 
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Alternative, about 216,500 acres of land would be protected from development due to Service 
ownership or non-development easements being placed on Doyon lands. Under the Land 
Exchange Excluding the White-Crazy Mountains Alternative, the Service would experience a net 
gain of about 169,000 acres that would then be protected from development by Service 
acquisition. Under the No Land Exchange Alternative, none of the aquatic habitat currently under 
private ownership would be protected from oil and gas development. Under the No Land 
Exchange Alternative, no oil exploration or development would occur on the core lands. 

4.24.12 Cumulative Effects on Birds 
4.24.12.1  Past and Present Effects on Birds 

There has been little development or other activity in the Refuge with the potential to affect birds 
or their habitat. Past seismic surveys in the Refuge have resulted in the clearing of approximately 
430 acres along 178 miles of survey lines. These lines are still visible, and are therefore having 
some effect on the habitat value to birds. Due to the length of time required for regrowth of 
vegetation, these effects would be additive to those associated with future seismic surveys and 
exploratory drilling on the core and non-exchange lands. Researchers have reported that boreal 
birds appear resistant to the edge/habitat fragmentation effects associated with forest clearing, and 
studies in boreal forests have found no effects on bird populations or bird densities from seismic 
lines. 

The Refuge has some of the highest densities of nesting waterfowl in North America (U.S. Fish 
and Wildlife Service 1987a). The number of swans nesting on the Refuge has been increasing in 
recent years. Populations of some species of waterfowl, such as lesser scaup and white-winged 
scoter, may be declining in the interior of Alaska and continent-wide. Climate change could be 
affecting some species of diving ducks due to its effects on the habitat. For example, an 18% 
decrease in acres of closed ponds in the Yukon Flats was reported for the last 50 years (Arctic 
Climate Impact Assessment 2004).  

4.24.12.2  Future Effects on Birds 

Land Exchange 

The proposed land exchange, and the possible purchase of up to 15,600 acres of private lands 
within the Refuge by the Service, would have no direct physical effect on birds. Natural 
processes, such as heavy snowmelt that leads to erosion, and wildland fires that kill vegetation 
and disturb the soil, would continue to be major contributors to bird habitat disturbance and loss 
on the Refuge. 

The land exchange could encourage new development and use of lands within the central portion 
of the Refuge. The Refuge would become fragmented as lands administered by the Service would 
be divided into eastern and western regions. Direct and indirect impacts to birds could occur if 
exploration and development were to occur within the external boundaries of the Refuge. 
Development activities that impact water resources have the potential to cause impacts to bird 
habitat in the Refuge. These activities include gravel pad and road development, gravel mining, 
pumping of water from rivers, streams and wetlands, and disturbance of habitats; all have the 
potential to have widespread impacts to lowland wetlands within the Yukon Flats. There is 
evidence that the amount of water in wetlands and other water bodies on the Refuge has been 
declining in recent years, and disturbances to the hydrologic landscape have the potential to 
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exacerbate this trend. This is especially true for disturbances to the midland lake zone and Beaver 
Creek, which may act as reservoirs to lowland wetlands. This has the potential for serious 
implications to wetland birds. It is important to note that acquiring wetland habitats for the 
benefit of bird populations is only beneficial to the Service if these wetlands remain intact. 

Exploration and Development 

Exploration on core and non-exchange Native-owned lands in the Refuge would result in the 
clearing of woody vegetation on about 340 to 680 acres along 200 to 400 miles of seismic survey 
lines, 144 acres for drilling sites, and some additional acres for accessing the survey areas and 
drilling sites. These activities would be conducted during the winter when fewer bird species are 
present. However, both seismic lines and access routes (snow-packed trails) would create 
compacted snow. Compacted snow is less suitable for overwintering bird species such as grouse 
and ptarmigan because of its hardened consistency. Grouse and ptarmigan roost beneath the snow 
for insulation and protection from cold temperatures during winter. Localized adverse effects to 
birds would be expected over as much as 400 to 600 acres due to compacted snow by seismic 
survey trails and access trails, but this effect regionally would be negligible given the size of the 
unaffected area. The habitat would be altered for up to 230 years, depending on the vegetation 
type. However, studies have shown few effects on bird densities or populations from clearing 
associated with seismic survey lines. Cleared access to the Refuge using snowmobile or ATVs 
could disturb birds or result in increased subsistence or recreational harvests of birds. Effects due 
to clearing would be additive to those of past seismic surveys (430 acres).  

Oil development on non-exchange Native-owned lands would result in the loss of about 72 to 
630 acres of bird habitat from excavation and deposition of gravel for field development, and an 
additional 225 to 1,050 acres for construction of an access road. Another 175 to 650 acres of bird 
habitat would be affected by the clearing of woody vegetation along the pipeline ROWs. If 
development occurred on core lands, up to an additional 900 to 1,440 acres of vegetation would 
be directly lost to gravel mining and deposition, and these effects would be additive. Total direct 
habitat loss and modification would be about 1,370 to 3,770 acres, or about 0.01 to 0.03% of the 
lands within the exterior Refuge boundaries. 

A pipeline and access road ROW across Refuge or other Federal land could increase the amount 
of human activity in the vicinity of the Refuge. Mortality to game birds including waterfowl, 
grouse, and ptarmigan could increase if more hunters were able to access the area. Additional 
cumulative effects on birds from human use of a ROW include disturbance from vehicle and 
pedestrian traffic, risk of mortality from vehicle collision and predators attracted to food and 
related human waste, and disturbances to habitat adjacent to roadsides.  

Construction of a natural gas pipeline would likely contribute to a regional increase in 
construction and development activity. Construction of the gas pipeline would disturb birds and 
alter habitats. With the possible exception of gravel excavation, construction activities would 
likely not take place within the Refuge. An increase in the number of people in the region may 
increase land uses such as recreational hunting, which could affect bird populations. 

Oil spills likely pose the greatest risk among all potential impacts that could result from Doyon 
developments. Implications for birds from an oil spill are discussed in detail in Section 4.13.1.2. 



Chapter 4: Environmental Consequences 

Yukon Flats Land Exchange Final EIS February 2010 4-271 

Climate Change 

Climate analyses suggest that warming in the 20th century was greater than warming during any 
other century in the past 1,000 years, and that the 1990s were likely the warmest decade during 
that period (Mann et al. 1999; Folland et al. 2001).  Interior Alaska temperatures have been 
increasing at approximately 0.07 to 0.09 °F annually since 1950, and warming rates are expected 
to continue (Houghton et al. 2001; Riordan 2006; Springsteen 2008).  Modeling done for the 
Yukon Flats predicts increased summer and winter precipitation. Climate analysis also predicts 
that water losses from evapotranspiration will increase, causing a net drying effect (Springsteen 
2008). Drying trends have been observed in Yukon Flats, with Corcoran (2005), Riordan (2006) 
and Guldager (2008) documenting an 18 to 45% loss in wetland acreage extent within the past 20 
to 55 years.  Many wetlands on the Refuge that were once aquatic habitats now are dominated by 
shrub and wet meadow habitats. Other effects from climate change could include a longer snow-
free period and growing season; increased frequency of storm events; increased fire regimes (e.g., 
increased frequency and severity of wildland fire, amount of, area burned, and length of the 
longer fire seasons); increased insect infestations (e.g., increased frequency, duration and extent 
of outbreaks); permafrost degradation; and a shift from spruce-dominated to deciduous forests 
and wetlands (Weller and Anderson 1998; Rupp et al. 2002; Osterkamp 2005; Springsteen 2008). 
It is also predicted that tree line could move northerly in latitude and upward in elevation (Payette 
et al. 2001; Intergovernmental Panel on Climate Change 2002; Parson et al. 2002; Hinzman et al. 
2005). Increased temperatures would allow birds to allocate less energy to maintaining body 
temperature during nesting, which should increase nesting and post hatch success and adult and 
juvenile survivorship (Myers and Lester 1992; Weller and Anderson 1998).  Increased length of 
snow-free period time and growing season may also lead to increased production and 
survivorship in species such as loons, swans, and raptors. These species are often limited by the 
length of the snow-free period because of the length of time required for young to fledge (Weller 
and Anderson 1998; Scott et al. 2008). A longer snow-free period would also allow resident and 
migratory birds more time to access local food and other resources, and increase the likelihood of 
successful renesting attempts (Scott et al. 2008). An increase in storm intensity and frequency on 
the Yukon Flats could result in an increase in physical stress in birds, a decrease in food 
availability, and an increase in nest failures (Weller and Anderson 1998).   

A longer snow-free period and higher temperatures could contribute to permafrost loss on the 
Refuge (Springsteen 2008). Melting permafrost could connect shallow lakes and wetlands to 
groundwater, resulting in draining of surface water and loss of many shallow water systems on 
the Refuge (Marsh and Neumann 2001). Higher temperatures and rates of evapotranspiration may 
cause a reduction in the number and surface area of closed basin ponds (Riordan 2006). 
Evaporative, closed-basin wetlands could become more nutrient rich, causing their invertebrate 
communities to shift from being amphipod dominated to being zooplankton dominated (Corcoran 
2005; Scott et al. 2008). If wetlands continue to dry, they could fill in with vegetation and 
eventually transition to dry meadows and shrublands, reducing the amount of wetland habitat 
available for waterfowl. Wetlands would provide habitat for different bird species, depending on 
their stage of drying. For example, Pacific loons favor larger, relatively nutrient poor wetlands 
(Heglund et al. 1994). Evaporation and subsequent eutrophication of wetlands, however, could 
change these habitats to those favored by dabbling ducks, which favor more nutrient rich, 
vegetated, shallow-water habitats. Grazing waterfowl, such as geese and swans, may have less 
forage, while avian insectivores may benefit as insect productivity increases (Weller and 
Anderson 1998).   
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Changes in the wildland fire regime due to climate change could transform the Yukon Flats from 
a spruce dominated landscape to a deciduous forest dominated landscape.  Frequent and extensive 
wildland fires could cause vegetation to remain in an early successional stage of deciduous trees 
and shrubs (Rupp et al. 2002; Springsteen 2008). This should benefit avian species favoring 
deciduous habitats, such as Hammond’s flycatchers, blackpoll warblers, and gray-cheeked thrush, 
and adversely impact species that favor spruce dominated forest, such as varied thrush, 
Townsend’s warblers and white-winged crossbills. Species that favor recent black spruce burns, 
such as black-backed and three-toed woodpeckers, could benefit in the short-term from greater 
fire activity that increases snag density, although these species could be adversely impacted over 
the long term if spruce forests were replaced by deciduous forests. 

Climate change could exacerbate the effects associated with the proposed oil and gas 
development on core and non-exchange lands. New trails and roads into the Refuge could 
increase access and movement of avian ground predators in the Refuge. If wetlands continue to 
dry out, nests laid near or over water may become unprotected, making them more susceptible to 
predation (Scott et al. 2008). Migratory birds may suffer greater harvest losses if they remain on 
the Refuge for longer periods of time. Increased risk of fire due to climate change, and increased 
risk of fire from more people accessing the Refuge, could cause an increase in the loss of avian 
habitat to fire. Seismic lines, ice and gravel roads, gravel pads, and development infrastructure 
would accelerate permafrost degradation that is already occurring due to climate change. Loss of 
permafrost and increased risk of fire could substantially alter the ecology of Beaver Creek. For 
example, increased sedimentation from development activities and fire may reduce habitat 
suitability for birds using Beaver Creek and adjacent wetlands. In addition, removal of water  
from Upper Beaver Creek for oil and gas exploration and development activities could promote 
even more drying of wetlands along Lower Beaver Creek, given that lowland wetlands are 
dependent on Beaver Creek for recharge. Some of the most productive waterfowl habitat within 
Yukon Flats, and 8 of the 16 priority parcels that would be obtained by the Service are in this 
lowland area.  

With the exception of potential impacts surrounding increased access to the Refuge, cumulative 
impacts from the action alternatives should not have a significant impact on birds in the Refuge. 
Cumulative impacts would largely be additive to areas outside the Refuge and would be unlikely 
to impact populations of birds on a regional level. An exception to this would be the unlikely 
event of a large water-based oil spill impacting significant numbers of birds.  

4.24.12.3  Differences Among the Alternatives 

There would be no differences in the cumulative effect on birds among the action alternatives as 
most of the effects would be due to oil and gas exploration and production and a similar level of 
activity is expected to occur under each alternative. Under the Proposed Action, there would be a 
net gain to the Service of up to 216,500 acres of lands with priority fish and wildlife habitats. 
Most of these lands have relatively high densities of nesting waterfowl and other bird species that 
favor lowland and wetland habitats. Under the Land Exchange with Non-Development 
Easements, there would be a net gain of 96,500 acres of these habitats, but Doyon would also 
donate non-development easements on 120,000 acres of priority bird habitat within the Refuge, 
which should provide some protection of bird habitats. These non-development easement lands 
would be under Doyon’s control. Under the Land Exchange Excluding the White-Crazy 
Mountains Alternative, there would be a net gain of up to 169,000 acres. The No Land Exchange 
Alternative may result in less cumulative effect on birds as exploration and development would 
not occur on the core lands, and direct effects to bird habitats would be approximately half that 
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which would occur under the action alternatives. The cumulative effects on birds under all 
alternatives would be minor because of the small proportion of the Refuge that would be affected. 

4.24.13 Cumulative Effects on Mammals 
4.24.13.1  Past and Present Effects on Mammals 

Mammal populations on the Refuge are generally considered to be healthy and have not 
experienced notable effects due to past exploration for oil and gas, or development associated 
with villages in the Refuge. Moose populations are considered to be low and decreasing in the 
western part of the Refuge due to predation and illegal moose harvest. Bear, wolf, and furbearer 
populations are thought to be relatively abundant. Past effects on mammals in the Refuge include 
subsistence and recreational hunting harvests, village-related development, and seismic surveys. 
Past seismic surveys in the Refuge have resulted in the clearing of about 430 acres along 
178 miles of survey lines. These lines are still visible and could have some effect on mammal 
habitat. There are few projects in or around the Refuge that would contribute to cumulative 
effects associated with this project (see Section 4.24.4). The TAPS ROW lease was extended for 
30 years in 2001. Continued operations of the TAPS would have little or no effect on the Refuge, 
except that the TAPS would be required to transport oil from the core lands to markets.  

4.24.13.2  Future Effects on Mammals 

Land Exchange 

The proposed land exchange, and the possible purchase of up to 15,600 acres of private lands 
within the Refuge by the Service, would have no direct physical effect on mammals. Natural 
processes, such as heavy snowmelt that leads to erosion and wildland fires that kill vegetation and 
disturb the soil, would continue to be major contributors to disturbance and loss of mammal 
habitat on the Refuge. The gain in lowland habitat by the Service would have a beneficial effect 
on the conservation of mammal species such as moose, red fox, beaver, muskrat, river otter, black 
bear, and mink. Lands that the Service would obtain north of Chalkyitsik support healthy lynx 
populations (U.S. Fish and Wildlife Service 1987). 

The land exchange could encourage new development and use of lands within the central portion 
of the Refuge. The Refuge would become fragmented, as lands administered by the Service 
would be divided into eastern and western regions. The footprint of a large oil field would likely 
result in the loss of up to 630 acres of upland habitat, though a greater area could be impacted by 
edge effects, noise, and human/vehicular disturbance. The mammals most likely to be affected by 
oil field development include wolf, bear, marten, and the least weasel. 

Exploration and Development 

Future exploration on non-exchange Native-owned lands in the Refuge may include 100 to 
200 miles of seismic surveys and drilling of up to 12 exploratory wells. This would result in the 
clearing of 240 to 410 acres for the surveys and drilling, and some additional acres in order to 
access the survey areas and drilling sites. This clearing represents impacts to mammal habitats, 
and would be additive to the clearing required for seismic surveys and exploratory drilling in the 
core lands which may encompass 490 to 660 acres. Habitat effects from clearing could last over 
200 years depending on the vegetation type. Seismic surveys would also result in some 
disturbance of mammals due to noise and activity associated with surveying and operation of the 
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base camp. These effects would be expected to last only as long as the surveys are ongoing. 
Surveys would likely be separated enough in time or distance so that there would be no 
cumulative effect from surveys on core and non-exchange lands. 

Development of an oil field on non-exchange lands in the Refuge would result in the loss of about 
72 to 630 acres of habitats used by mammals due to gravel mining and construction of gravel 
pads and roads. Construction of a gravel access road would result in the loss of an additional 
225 to 1,050 acres of mammal habitat. About 175 to 650 acres of habitat would also be modified 
by clearing and maintaining the area free of woody vegetation. Clearing would indirectly affect 
additional acres due to edge effects surrounding the developed facilities. The effects on mammals 
and their habitats would be additive to impacts associated with any development on core lands.  

Potential development areas would likely be in lowland habitats; thus, ROW construction would 
directly affect mammals that are more often found in these lowland habitats (e.g., moose, wolf, 
red fox, beaver, muskrat, river otter, mink, black bear, and various small mammals). In addition 
to the ROW effects discussed for other biological resources, the access road and pipeline could 
obstruct mammal movements. Mammals most likely to experience long-term effects can be 
characterized as highly mobile species with sizable home ranges such as moose, sheep, and bear.  

Oil spills occurring as a result of development in the lowland areas owned by Doyon could have 
greater and more persistent effects than comparable oil spills in upland areas in the core lands. 
Because the concentration and species diversity of mammals is highest in lowland areas of the 
Refuge, more animals potentially would be affected by an oil spill in the lowlands (U.S. Fish and 
Wildlife Service 2005; Bertram 2007). An oil spill in the lowlands also would have long-lasting 
effects because of the difficulty in cleanup activities and the persistence of oil in aquatic 
environments. 

Climate Change 

Although climate variation throughout the earth’s history has been a normal and somewhat 
cyclical occurrence, there is mounting evidence that within the last 100 years significant and 
rapid changes in climate have occurred (Mann et al. 1998; Intergovernmental Panel on Climate 
Change 2001).  Climatic changes are predicted to continue and accelerate over the next century, 
with the most marked charges occurring in the northern latitudes, particularly within the 
circumboreal zone (Inkely et al. 2004; Soja et al. 2007).  The complexity and interaction of the 
abiotic factors associated with climate change, such as increased temperature, precipitation, and 
evapotranspiration, permafrost degradation, and increased intensity and frequency of fire regimes, 
would likely to affect mammal habitats on the Yukon Flats Refuge. 

Recent climate modeling for the Yukon Flats Refuge has indicated predicted increases in 
temperature, winter and summer precipitation, increased evapotranspiration, degradation of the 
discontinuous permafrost found throughout the Refuge, and increased severity and intensity of 
wildland fires (Springsteen et al. 2008). Coincident with increased temperatures and lower 
moisture is a predicted increase in fire intensity and frequency. All of these factors have the 
potential to impact the diversity and complexity of habitats, and subsequently the distribution and 
populations of mammal species on the Refuge.    
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Moose 

Moose habitat is considered abundant in the Refuge. The current fire regime supports 
successional communities dominated by willows, balsam poplar, and aspen that provide favorable 
foraging conditions for moose in riparian and upland areas.  Winter malnutrition is considered 
uncommon due to the availability of forage through light winter snowpack.  Moose population 
levels in the Refuge are considered low, however, due to predation by bear and wolves, and the 
illegal hunting of moose cows.     

Ungulate populations, especially moose, are strongly influenced by climate (Murray et al. 2006). 
Climate may affect moose directly through changes in variables such as snow depth and 
temperature, or indirectly through the phenology and quality of available forage (Bowyer et al. 
1998). Over the short term, climate induced changes likely to impact moose population and 
distribution on the Refuge are somewhat contradictory. A predicted increase in late winter snow 
depths may make preferred winter forage unavailable, resulting in winter malnutrition and lower 
survivorship of moose. Conversely, the predicted increase in fire frequency could increase the 
amount and availability of preferred early deciduous-type forage, resulting in moose in good 
condition during summer and fall and better able to survive during winter (Maier et al 2005; 
Springsteen et al. 2008). Lower water levels could impact subsistence hunting of moose by 
reducing access to aquatic areas in the fall, although this could be offset somewhat through 
increased access afforded by roads and trails associated with oil development.    

Predicted long-term climate changes on the Refuge show a trend toward increased drying of 
wetlands, a decrease in spruce-dominated forests, and an increase in shrub-deciduous forests 
(Springsteen et al. 2008). While these habitats may seem to favor moose populations, intervening 
factors, such as drier and warmer temperatures, may increase heat stress during the summer, 
thereby reducing fitness and increasing susceptibility to pathogens (Murray et al. 2006).  
Warming conditions and increased development also enhance the likelihood of invasive plant 
species becoming established on the Refuge, which may have a negative impact on food 
availability and the quality of preferred forage.     

Caribou 

Caribou from four different herds use the Refuge. Habitats used by caribou on the Refuge include 
high alpine meadows, open subalpine forests, and lower elevation habitats. The impacts of 
climate change on available forage for caribou on the Refuge could be profound. A predicted 
increase in fire intensity and frequency, coupled with increased drying and increases in tundra 
shrub density, could displace or harm forage lichens, thereby influencing caribou habitat selection 
(Joly et al. 2003; Springsteen et al. 2008). Increased snow depths and deadfall could cause 
caribou to avoid burned areas. In general, wildland fires have been found to influence the winter 
nutrition of caribou in the boreal forest by eliminating large expanses of lichen habitat for 
decades or increasing migratory movements, and forcing caribou to migrate long distances and 
expend energy to locate additional lichen-rich habitats (Joly et al. 2003).   

Dall Sheep  

Dall sheep occur in scattered groups in the White Mountains in the southern portion of the 
Refuge.  They tend to occupy higher elevations, feeding on a wide variety of available summer 
growth and subsisting on dry grasses, sedges, and lichens in winter. This diet may make them 
somewhat resilient to the impacts of climate change. A predicted increase in snow depths, 
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however, could may make access to winter forage more difficult. With warming temperatures, 
Dall sheep may become more susceptible to parasites in heavily used areas, especially if their 
range is restricted through the obstruction of movement corridors between seasonal use areas. 

Other Mammals 

Black and grizzly bears occur on the Refuge, with black bears more commonly found in lowland 
habitats and grizzly more closely associated with higher elevations. Bear predation on moose 
calves is considered to be one of the major causes of depressed moose populations within the 
Refuge. Climate change induced impacts to both black and grizzly bears would predominantly 
consist of changes in their prey base. Both species are known to consume fish, especially in late 
summer and fall. Consequently, the timing and abundance of fish runs during this time may 
influence the relative condition of bears heading into winter. While the interaction of predicted 
increases in precipitation, temperatures, permafrost thawing, and evapotranspiration are complex, 
modeling efforts have shown a likely decrease in river flow during fall (Springsteen et al. 2008).  
How flow rates and other factors, such as increased water temperatures, would impact fish 
resources is unknown; therefore, the impact on bears also is unknown.  Black bears tend to be 
more omnivorous than grizzly bears, and therefore have a wider range of food resources to 
exploit, which may make them more adaptable to environmental change.  

4.24.13.3  Differences Among the Alternatives 

Under the Proposed Action, there would be a net gain of up to 216,500 acres of Refuge lands with 
priority fish and wildlife habitats. Under the Land Exchange with Non-Development Easements, 
there would be a net gain of 96,500 acres of these habitats, but Doyon would also donate non-
development easements on 120,000 acres within the Refuge, which should provide some 
protection of mammal habitats. Still, these non-development easement lands would still be under 
Doyon’s control. Under the Land Exchange Excluding the White-Crazy Mountains Alternative, 
there would be a net gain of up to 169,000 acres. The No Land Exchange Alternative may result 
in less cumulative effect on mammals as exploration and development would not occur on the 
core lands, and direct effects to mammal habitats would be approximately half of that which 
would occur under the action alternatives. The cumulative effects on mammals under all 
alternatives would be minor because of the small proportion of the Refuge that would be affected. 

Cumulative effects to mammals would not vary between the action alternatives. Cumulative 
effects would include the loss of up to 2,200 acres of mammal habitat due to gravel mining and 
deposition in the Refuge and alteration of up to an additional 2,400 acres due to clearing for 
seismic surveys, exploratory drilling, and pipeline/access road ROWs. Under the No Land 
Exchange Alternative, however, there would be no land exchange, and exploration and 
development would not take place on the core lands. The No Land Exchange Alternative would 
result in approximately half the cumulative effects on mammal habitats in the Refuge as 
compared to the Proposed Action, Land Exchange with Non-Development Easement Alternative, 
and Land Exchange Excluding the White-Crazy Mountains Alternative.  

4.24.14 Cumulative Effects on Threatened and Endangered Species 
The polar bear is the only federally listed threatened or endangered species that has been found on 
the Refuge in recent years. Sightings of polar bears within the Refuge are extremely rare. The 
occurrence of a polar bear on the Refuge in 2008 was anomalous and does not reflect the 
accepted distribution of this species, which is well to the north. It is highly unlikely that polar 
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bears would be impacted by exploration or development on core lands, construction and operation 
of a ROW, or construction of a natural gas pipeline near the Refuge, as these activities would 
primarily occur in the southcentral portion of the Refuge. The potential effects of climate change 
on polar bears are extensively reviewed in Derocher et al. (2004), Schliebe et al. (2006), and 
recent USGS studies (Amstrup et al. 2007; Durner et al. 2007; Hunter et al. 2007; Regehr et al. 
2007; Rode et al. 2007). If climate change proceeds as most accepted models predict, it would 
have significant effects on polar bear populations worldwide. After considering multiple factors 
potentially affecting polar bears into the future, the Service determined that the potential effects 
of climate change on polar bears warranted the listing of polar bears under the Endangered 
Species Act (U.S. Fish and Wildlife Service 2007).  

Climate change is expected to act on polar bears by reducing the amount and seasonal extent of 
sea ice, thereby reducing access to prey (ringed seals) and denning sites. Increased spring 
precipitation may also result in den collapse, harming females and young. Increased onshore 
denning and apparent increase in dens it the eastern portion of the polar bear range on the North 
Slope is likely associated with changes in ice conditions and seasonality (Fischbach et al. 2007). 
Durner et. al. (2007) hypothesized that in the future polar bears would have two choices, move to 
land during the near shore ice-free periods and undergo long-term fasting or follow the retreating 
ice edge north to increase foraging opportunities. 

Studies suggest that global climate change could be adversely impacting polar bears. Stirling et 
al. (1999) documented decreased body condition and reproductive performance in polar bears in 
the western Hudson Bay that correlated with a trend toward earlier breakup of sea ice in recent 
years. The earlier breakup gives bears a shorter feeding season. They are leaner when they come 
ashore, and they must fast longer. 

In the last decade, the number of polar bears occurring along coastal areas of the Beaufort Sea has 
been increasing (Stirling and Andriashek 1992; Amstrup and Gardner 1994; Amstrup 2000). The 
reason for this increase is unknown, but it could be related to ice conditions. The Service recently 
compared the distance of the ice edge from shore (during fall months) with the number of polar 
bears observed on land. A significant correlation was found: as distance to the ice edge increased, 
so did the number of bears observed on land. Given the potential for continued reduction in ice 
cover from global climate change, greater numbers of polar bears may be found along the 
coastline for protracted periods of time, resulting in an increased potential for conflicts with 
humans. 

Loss of sea ice and difficulties finding food may be factors causing polar bears to move inland 
and could have been factors that caused a polar bear to travel to the Refuge in 2008, far from the 
traditional home range of the polar bear.  

4.24.15 Cumulative Effects on Land Use and Recreation 
4.24.15.1  Past and Present Effects on Land Use and Recreation 

Current land use patterns were largely set with establishment of the Refuge under ANILCA in 
1980. The exterior Refuge boundaries encompass approximately 10.9 million acres, of which 
about 8.6 million acres are Refuge lands managed by the Service and approximately 2.5 million 
acres are Native-owned lands. Native-owned lands are generally closed to public use; Refuge 
lands managed by the Service are open to the public. There are five villages within the exterior 
Refuge boundaries; each community has a small network of unpaved roads. No roads connect the 
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communities or any part of the Refuge with the Alaska road system. Transportation to and within 
the Refuge is by air or boat. The State of Alaska has asserted claims to historic paths and trails on 
the Refuge under Revised Statute (RS) 2477. Land use of the Refuge is currently of low intensity 
and consists primarily of subsistence, recreation, trapping, and conservation.  

Past activities have not resulted in any noticeable cumulative effects on land use or recreation. 
The checkerboard pattern of land ownership in the Refuge created by ANCSA may have some 
effect on land management or use. The Service has purchased 26 Native allotments located within 
the Refuge, increasing the amount of Federal lands open to the public by 3,504 acres. Cumulative 
impacts to land use and recreation from past oil and gas exploration is minimal. There is no 
evidence that the survey lines from past exploration within the Refuge are negatively affecting 
land use or recreation, though they may be facilitating access for trapping through the use of the 
cleared seismic survey lines.  

4.24.15.2  Future Effects on Land Use and Recreation 

Land Exchange 

The transfer of land ownership would affect land use and recreation as Doyon lands are not open 
to the general public. There are approximately 134 parcels (totaling 15,574 acres) of private lands 
within the Refuge that the Service might purchase if offered for sale. This would represent a very 
small increase (0.2%) in the amount of lands open to the public for recreation and other uses, and 
managed by the Service for conservation. The increase in public lands would be additive with the 
3,504 acres of private lands previously purchased by the Service and any lands gained by the 
Service through the proposed land exchange. Under the Proposed Action, Land Exchange with 
Non-Development Easement Alternative, and Land Exchange Excluding the White-Crazy 
Mountains Alternative, there would be net gains of up to 216,500 acres, 96,500 acres, and 
169,000 acres of Refuge lands, respectively. Because recreational land use in the Refuge is low, 
these increases in lands may be increases in opportunities rather than increases in recreational 
use. 

Primary recreational uses of the core lands include trapping and river floating along Beaver 
Creek. Establishment of the Beaver Creek public use easement along the portion of Beaver Creek 
that flows through the core lands would allow continued use of the creek for floating and 
camping. Trapping could also be conducted, but the easement is likely not wide enough to 
encompass all areas that are trapped.  

Exploration and Development 

Exploration on non-exchange Native-owned lands within the Refuge would have limited impact 
on recreation or conservation as the activities would largely be restricted to private lands that are 
not open to the public and not administered by the Service. Accessing survey areas or drill sites 
on these lands may require construction and use of snow-packed trails across some Refuge lands. 
Clearing and use of the trails would have little effect on recreation, as land use is generally very 
low in the winter when surveys and drilling would be undertaken. These trails could facilitate 
access by persons on snowmobiles and increase public use of Refuge lands. These effects would 
be additive to effects from exploration on the core lands. 

Development of an oil field on non-exchange Native-owned lands in the Refuge would have 
minimal effect on land use because the activities would take place on private lands that are not 
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open to the public. However, land use would be converted from undeveloped private land to 
industrial lands. A ROW would be required for a road to access the development and for a 
pipeline to ship oil to market. The ROW might be partially on Refuge lands depending on the 
location of the oil field. The access road would be closed on Doyon lands, but could potentially 
be open to the public on Federal lands. A road that is open to the public could greatly increase 
land use in portions of the Refuge depending on the location of the road. While roads may 
increase land use by some people, other users may choose not to recreate in an area near oil and 
gas developments, and associated pipelines and roads. Any such effects on land use would be 
additive to those associated with any road constructed for oil field development on the core lands. 
ROWs associated with oil development on non-exchange and core lands would cover a very 
small percentage of the Refuge, but could total 30 to 230 linear miles (400 to 2,800 acres). 

The proposed Alaska natural gas pipeline could spur future exploration and development of gas 
resources in the region. Construction of a natural gas pipeline along the TAPS would bring people 
into the area. These people may use portions of the Refuge for fishing, hunting, floating, or other 
types of recreation, thereby increasing recreational land use of the Refuge. 

Climate Change 

The effects of climate change on recreation and public use on the Yukon Flats is closely tied to 
the surface hydrology.  Rivers, streams, and lakes provide access to boats and float planes during 
open water.  After freeze-up, these hydrologic features are used as trails or open surfaces for 
snow machines or other surface travel, or landing sites for ski planes. These activities would be 
affected by increasing variability of the weather. On rivers, increased precipitation during the 
summer or fall could improve stream flows for water-related recreation. However, increased 
storm intensity and duration would increase flood risks to floaters. Likewise, the occurrence of 
more frequent drought periods and lower flows could reduce recreational opportunities. The 
increase in winter stream flows due to thawing events and permafrost degradation could make 
winter travel along the rivers more difficult by delaying freeze-up, hastening thaws, and 
increasing overflow conditions. Drying of lakes and wetlands and encroachment of vegetation 
would reduce the accessibility of these areas to the public. Insufficient depth would prevent 
access by float plane, and the successional growth of shrubs into the basin from the perimeter 
could eventually prevent winter landings using skis.   

Much of the public use of the Yukon Flats is based on its fish and wildlife resources.  Shallower 
lakes are more susceptible to winter kill of fish resources.  How wildlife responds to habitat 
changes and other challenges associated with climate change would influence public use of these 
resources on the Yukon Flats.  In addition to habitat changes, big game health could decline, and 
mortality could rise, as infestations of parasites, pests, and disease-carrying insects, increase in 
severity and geographic range (Bipartisan Policy Commission 2008).  

4.24.15.3 Differences Among the Alternatives 

Because all the action alternatives presented in this EIS occur in a similar setting, cumulative 
impacts to land use and recreation would be similar under all the action alternatives. Even the No 
Land Exchange Alternative would have impacts that would accumulate, as Doyon could develop 
oil and gas interests on their own land even if no land exchange takes place. Still, the  alternatives 
should have little cumulative effect on recreation, given the low usage of the Refuge during 
periods when exploration and development activities would take place, as well as the already 
limited opportunities for public recreation available on Doyon lands. More significant effects to 
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recreation would result from the development of the northern or southern pipeline/access route 
connecting oil development to the road system. Although access to Doyon lands would not be 
allowed, the ROW could increase public access to other areas of the Refuge or WMNRA. 

4.24.16 Cumulative Effects on Wild and Scenic Rivers, Wilderness Values, and Other 
Special Areas 

4.24.16.1 Past and Present Effects on Wild and Scenic Rivers, Wilderness Values, and Other 
Special Areas  

In response to requirements of ANILCA, the Service conducted a Wilderness review of the 
Refuge (U.S. Fish and Wildlife Service 1987a). Although all Refuge lands met the Wilderness 
suitability criteria, the Service recommended only a 658,000 acre portion of the Refuge located 
along the southern Refuge boundary, which included portions of the White Mountains and Crazy 
Mountains, for Wilderness designation in 1987. To date, no Secretary of the Interior has 
forwarded this recommendation to Congress, and the lands remain as only recommended for 
Wilderness designation. These lands remain basically in the same pristine condition as they were 
when the recommendation was originally made.  

With the exception of the area immediately surrounding villages, all lands within the exterior 
Refuge boundaries meet most Wilderness suitability criteria; however, only Refuge lands meet all 
the criteria. Private lands within the Refuge have wilderness values, but do not meet Wilderness 
suitability criteria because they are not federally owned. Past effects on wilderness values on 
Federal lands are largely limited to the seismic survey lines that are still visible on the ground and 
from the air. Portions of two of these seismic lines are within the recommended-Wilderness area. 

Two additional conservation units were established by ANILCA that are adjacent to the southern 
boundary of the Refuge, the WMNRA, and the Steese National Conservation Area. The 
WMNRA lies to the south of the core lands and would be traversed by a ROW associated with 
potential development on the core lands if the southern route were selected. Although some 
placer mining has been conducted in the past, the WMNRA also remains largely pristine, with no 
noticeable cumulative effects due to past or present activities. 

Beaver Creek is the only stream in the Refuge that has been designated a Wild River in the Wild 
and Scenic River System. Although some placer mining has been conducted in some tributaries in 
the past, these areas have been restored. Water quality in Beaver Creek is good, and the lands 
along the established Wild River corridor in the Refuge remain intact and undeveloped, with no 
noticeable cumulative effects due to past or activities. 

4.24.16.2  Future Effects on Wild and Scenic Rivers, Wilderness Values, and Other Special Areas 

Land Exchange 
The Service has identified 15,574 acres of private lands that it would be interested in purchasing 
if offered by the owner. The increase of these lands (15,574 acres) would be additive to the 
increase (3,504 acres) in Refuge lands with wilderness values acquired during past land 
purchases, and to the net increase of lands with wilderness value that could be acquired by the 
Service under the Proposed Action (216,500 acres), the Land Exchange with Non-Development 
Easements Alternative (96,500 acres), and the Land Exchange Excluding the White-Crazy 
Mountains Alternative (169,000 acres). Under the Proposed Action and the Land Exchange with 
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Non-Development Easements, Doyon would receive 26,500 acres of Refuge lands within the 
recommended-Wilderness area. No lands within the Beaver Creek Wild River corridor would be 
exchanged, and these lands would remain in Federal ownership. 

Exploration and Development 

Construction of an Alaska natural gas pipeline parallel to the TAPS would have no effect on the 
recommended-Wilderness area, Beaver Creek Wild River, or the WMNRA Corridor. Any future 
oil and gas exploration or oil field development on non-exchange lands in the Refuge would have 
little or no effect on the recommended-Wilderness area, Beaver Creek Wild River, or WMNRA. 
No non-exchange Native-owned lands with oil and gas potential are located within the 
recommended-Wilderness area or near the Beaver Creek Wild River. It is possible that an access 
road/sales pipeline ROW associated with an oil field development on non-exchange Native-
owned lands over deep basin areas near the communities of Beaver, Birch Creek, or Fort Yukon 
could traverse portions of the recommended-Wilderness area and/or the WMNRA. If 
development occurred on non-exchange lands in the Beaver or Stevens Village areas, a ROW 
would probably be developed westward across Refuge lands to the TAPS, avoiding the WMNRA 
and the recommended-Wilderness area. Construction and operation of a 100-foot wide ROW with 
a gravel road and elevated pipeline would negatively impact wilderness values such as 
naturalness, opportunities for solitude, and primitive recreation; however, there is no designated 
Wilderness in this area.  

These effects could be additive to the effects of oil field development on the core lands if 
different ROWs were developed for each development. Development on either the core lands or 
non-exchange lands could result in a pipeline and access road across the WMNRA. If 
development occurs on the core lands and the southern route is selected, approximately 32 miles 
of ROW could be constructed on the WMNRA. The 100-foot-wide ROW with elevated pipeline 
and gravel road would directly impact about 390 acres. If the northern route were selected, the 
ROW would not traverse the WMNRA, but approximately 37 miles (450 acres) of the 
recommended-Wilderness area within the Refuge would be traversed.  ROWs associated with 
development on core lands and non-exchange lands could total 30 to 230 miles on Refuge lands. 

Development of a large or small oil field on core lands could create an infrastructure on which 
future developments, such as additional well pads or conversion of infrastructure to support gas 
collection, on non-exchange lands could be based. The permitting and construction of an Alaska 
natural gas pipeline could spur additional exploration and development on private lands within 
the Refuge. The effects on wilderness values would largely be confined to the private lands, and 
additional access ROWs would probably be very limited.  

Climate Change 

The effects of climate change on important constituents of wild and scenic rivers, wilderness 
values, and other special areas are discussed under water resources, water quality, and hydrology; 
biological integrity, diversity, and environmental health; Refuge purpose; vegetation, wetlands, 
and floodplains; fish; birds; mammals; land use and recreation; and visual resources  
(Sections 4.23.7 to 4.23.15 and 4.23.17). 

4.24.16.3  Differences Among the Alternatives 

Cumulative effects to special use area resources would be virtually the same for the Proposed 
Action and the Land Exchange with Non-Development Easements Alternative, since they both 
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involve the same land exchange. Exchange lands proposed in these alternatives directly abut the 
Beaver Creek Wild River, the WMNRA, and lands that the Service has previously recommended 
for designation as a Wilderness area. The Land Exchange Excluding the White-Crazy Mountains 
Alternative excludes the exchange of Service recommended-Wilderness lands, effectively 
directing potential development away from the Beaver Creek Wild River and WMNRA areas, 
reducing potential cumulative effects under this alternative. Development of an oil field on non-
exchange lands near Fort Yukon or Birch Creek could result in a ROW that traverses the 
recommended-Wilderness area and/or the WMNRA under all the alternatives. Even the No Land 
Exchange Alternative would have impacts that would accumulate. Although Doyon would not be 
able to develop oil and gas on core lands, Doyon could develop oil and gas interests on their own 
land even if no land exchange takes place. These lands are in close proximity to the Beaver Creek 
Wild River, and within about 6 miles from the WMNRA. 

4.24.17 Cumulative Effects on Visual Resources 
4.24.17.1  Past and Present Effects on Visual Resources 

The Refuge is largely undeveloped and pristine, showing little sign of human activity except in 
villages. The only evidence of other past effects on visual resources within the Refuge is 
associated with the cleared survey lines from past (1970 to 2001) seismic surveys. Approximately 
430 acres have been cleared along 178 miles of survey lines. The lines are still visible from the 
ground and air.  

4.24.17.2  Future Effects on Visual Resources 

Land Exchange 
The proposed land exchange, and the possible purchase of up to 15,600 acres of private lands 
within the Refuge by the Service, would have no direct effect on visual resources. Natural 
processes, such as heavy snowmelt that leads to erosion and wildland fires that kill vegetation and 
disturb the soil, would continue to be major contributors to alteration of visual conditions on the 
Refuge.  

The land exchange could encourage new development and use of lands within the central portion 
of the Refuge. The Refuge would become fragmented as lands administered by the Service would 
be divided into eastern and western regions. Visual resources would be affected by the clearing of 
vegetation for seismic survey lines and access trails, for ice pads for exploratory drilling, and for 
the development of a large or small oil field. 

Exploration and Development 
Future exploration in the Refuge could include the clearing of 200 to 400 miles (340 to 680 acres) 
of seismic surveys, 140 miles (500 acres) of access trails, and 24 exploratory drill sites 
(144 acres) on core and non-exchange Native-owned lands. These clearings would be visible 
from the air and from the ground and contrast markedly from the surrounding lands in forested 
areas, thereby affecting visual resources. The effects would be additive due to the length of time 
required for regrowth of the vegetation, which can be 70 to 230 years in forested areas. The 
clearings would be spread over several hundred thousand acres in the Refuge and would be 
visible for several miles from the air. These effects would be masked in areas burned by wildland 
fires before or after the surveys. Effects could be further minimized by putting meanders in the 
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survey lines and trails, or making them discontinuous or offset at locations such as river crossings 
where they would be most visible. 

Development of an oil field on the core lands could affect visual resources on approximately 
37,500 acres in the foreground, 344,000 acres in the middle ground, and over 803,000 acres in the 
background. Visual effects from an oil field development on non-exchange lands would likely be 
less as these lands have smaller viewsheds due to relatively level terrain. These would be additive 
to the effects of development on exchange lands, especially to those viewing the Refuge from the 
air.  

The proposed Alaska natural gas pipeline would not be visible from the Refuge. Construction of 
the pipeline could result in additional access roads and material sites that would be visual 
disturbances. The natural gas pipeline could also spur gas development on private lands in the 
area, possibly resulting in additional effects on visual resources. 

Climate Change 
As noted in earlier sections on soil, vegetation, and water, changes in global climate may 
influence erosion rates, the amount of surface water, stability of the soil, and amounts and types 
of vegetation on the Yukon Flats Refuge. All of these effects would have an impact on the visual 
characteristics of line, form, color and texture of the Refuge; however, these changes would be subtle 
over time and appear as a natural process. Wildfires would have the greatest impact to color and form. 
These impacts would be relatively short-term because new plant growth the following growing season 
would reduce the color contrast and replace burned texture with new growth, depending on the 
intensity of the burn. New development associated with oil and gas activities or village infrastructure 
would have noticeable effects in the vicinity of the development. 

4.24.17.3  Differences Among Alternatives 

There would be no difference in the cumulative effect on visual resources among the action 
alternatives. The No Land Exchange Alternative may result in less cumulative effect on visual 
resources as exploration and development would not occur on the core lands.  

4.24.18 Cumulative Effects on Socioeconomics 
4.24.18.1  Past and Present Effects on Socioeconomics 

The economic base of the study area is relatively small. The largest employer is the Yukon Flats 
School District. Other limited employment is provided by other government agencies, the profit 
and non-profit Native corporations, and tribal councils. Some timber-related and mining activity 
occurs in the study area, and fur trapping and native arts provide additional income to residents. 
Unemployment rates in the study area have always been substantially higher than statewide 
averages. 

Not only has there been a constant pattern of higher unemployment and lower income in rural 
Alaska in comparison to urban areas, the cost of living has consistently been much higher. 
Studies show that Yukon Flats communities are among the most expensive in the state based on 
various cost-of-living measures (Robinson and Fried 2005). Food and other necessities that 
require cash continue to cost more in these rural areas, and because of structural problems – 
including high transportation costs, severe climate, and small size of communities – the cost of 
living differential shows little if any trend downward over time (Goldsmith et al. 2004). 
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The villages in the Yukon Flats have economies characterized by few full-time jobs, limited 
opportunities to earn cash, and high participation rates in wild food harvests for personal 
consumption. Subsistence is important to economic survival because average household incomes 
are well below those found in more urban contexts. Household incomes are pieced together from 
a variety of income sources including seasonal or part-time jobs, such as fire fighting, along with 
Permanent Fund dividend checks and government transfers. 

The economic base of the study area is expected to remain limited, and the area will likely 
continue to be generally characterized by high unemployment. Because of limited access to most 
communities, tourism in the study area is likely to remain small in scale. Any significant increase 
in the manufacturing of local wood products would most likely center on the primary products 
already produced in the region. The rising costs of heating oil and diesel fuel and the downward 
trend in rural utility cost subsidies may lead to a greater reliance on wood as a source of heat and 
electricity generation. The area is considered a geologic and mineral-rich region with great 
potential. Most of the prospects throughout this region require more exploration and evaluation. 
However, much of the region is likely to remain under-explored due to limited access. 

Most residents of the Yukon Flats villages are expected to remain heavily dependent upon 
subsistence for cultural reasons and because wage income opportunities would continue to be 
limited. 

4.24.18.2  Future Effects on Socioeconomics 

Land Exchange 
The proposed land exchange, and the possible purchase of up to 15,600 acres of private lands 
within the Refuge by the Service, would have no direct effect on socioeconomic resources.  

The land exchange would could encourage new exploration and development and use of lands 
within the central portion of the Refuge. Exploration and development would have both direct 
and indirect impacts on employment. The direct effects would be the jobs created by the oil 
companies and the primary contractors involved in exploration, development, and production 
activities. The production of oil would generate a stream of revenues to the State of Alaska in the 
form of corporate income taxes, property taxes, and production profit taxes payments. Royalty 
payments would also accrue to Doyon and the Service. 

Exploration and Development 
Exploration on non-exchange Native-owned lands in the Refuge would generate local and 
statewide jobs. Seismic surveys may generate 33 local jobs and 77 to 101 jobs throughout the rest 
of Alaska. Drilling would generate about 33 local jobs and 95 to 320 jobs statewide. Seismic 
surveys would be expected to last 2 to 3 years and drilling 3 to 4 years. If these activities were 
taking place at the same time as exploration on the core lands, the socioeconomic effects would 
be additive.  

The production of oil on non-exchange Native-owned lands in the Refuge would generate jobs 
and revenues. Construction and development for a small to large field would generate 106 to 
176 local jobs and 950 to 6,700 jobs statewide. The number of jobs would be reduced as 
development was completed and production commenced. Employment generated during the 
production phase of a large or small field would be about 14 to 74 local jobs and 100 to 361 jobs 
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statewide for 30 to 50 years. These jobs would be additive to any jobs generated from production 
of oil on the core lands if the two fields were operating at the same time. A stream of revenues to 
the State of Alaska would be generated in the form of corporate income taxes, property taxes, and 
production profit taxes payments (Table 4-58). Royalty payments also would accrue to Doyon. In 
addition, village corporations that own surface rights to the Native-owned lands where oil 
production might occur also could receive royalty payments via surface use agreements. The 
estimated annual average perpetual production payments (royalties) to Doyon would depend on 
the market price of oil (see Table 4-58). The estimated potential annual average royalty payments 
(accrued via surface use agreements) to the village corporations could range between $3.5 million 
and $5.0 million under a large oil field development scenario, or between $1.0 million to 
$1.4 million under a small field scenario. Revenue streams would be additive to revenues from 
core lands. 

Table 4-58 Estimated revenue stream (in millions of dollars) from production of a large and 
small oil field on non-exchange Native-owned lands in the Yukon Flats Refuge 

 State of Alaska 
Doyon Royalty 

Payments4 

Village 
Corporation 

Payments  Production 
Profits Tax1 

Corporate Income 
Tax2 Property Taxes3 

Large Field 
Total net present 
value5 $892.6-$1,351.2 $218.0 Same $746-$1,045 $46.9-$65.8 

Annual average $68.4-$103.1 $16.5 Same $53.8-$75.3 $3.5-$5.0 
Small Field 
Total net present 
value5 $188.9- $355.1 $63.5 same $217.4-$304.5 $13.7-$19.2  

Annual average $15.5-$27.8 $4.8 same $15.7-$21.9 $1.0-$1.4 
Note:  

See notes 1, 2, 3, 4, and 5 in Table 4-46. 

 

In 2004 and 2005, the leaders of the communities of the Yukon Flats organized to evaluate the 
formation of a local borough government (Campbell et al. 2005). The effort was initiated in 
response to suggested annexation by outside governments. The potential new borough would be 
called the Yukon Flats Borough. With a population of approximately 1,370, the new borough 
would encompass an estimated 53,000 square miles, bordering the North Slope Borough to the 
north and the Fairbanks North Star Borough to the south, and would include the unincorporated 
communities of Arctic Village, Beaver, Birch Creek, Chalkyitsik, Rampart, Stevens Village, 
Venetie, and the second-class city of Fort Yukon. The extent of the model borough boundary for 
the Yukon Flats includes portions of the TAPS. 

In the event that a new Yukon Flats Borough is formed, property taxes could be accrued on oil 
facilities located within the boundary of the new borough, as well as on portions of the TAPS and 
the proposed Alaska natural gas pipeline (see Table 4-59). 

The increase in job opportunities and personal income that would occur with oil development 
would reduce the unemployment in the project area. However most of the jobs for local workers 
would be in the construction field and would not likely be sustainable over the long term. 
Moreover, other types of economic development are expected to continue to be a challenge for 
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most of the region because of limited access and vast distances (Windisch-Cole 2001). 
Consequently, a lack of year-round employment opportunities is likely to remain a basic 
characteristic of many regional communities. In addition, the positive effects of oil development 
on employment and income would be offset to some extent by the social stresses caused by 
changing patterns of social interaction, a perceived loss of local identity and values, and increased 
uncertainty about the future.  

Table 4-59 Estimated Yukon Flats Borough property tax revenues from oil facilities 

  
TAPS1 Gas Line1 Oil 

Facilities1 
Total 

(20 mills) 

Maximum Tax 
for 

Operations2 

Capital Projects 
or Debt Service3 

Small Oil Field 
Total net present value $94.3  $223.8  $94.8  $413.0  $161.5  $251.5  
Annual average $5.5  $23.0  $7.4  $35.9  $10.3  $23.4  
Large Field 

Total net present value 
same as 

small field 
same as 

small field $357.6 $675.7 $175.3 $500.4 

Annual average 
same as 

small field 
same as 

small field $28.0 $56.6 $11.3 $41.5 

Notes: 
1 Under the current tax statutes, oil and gas companies pay a maximum tax rate of 20 mills for oil and gas properties. 
Payments are made to the State of Alaska, and depending on the property tax rates at the municipalities or the boroughs 
where the facilities are located. The State transfers a portion of these payments commensurate with their local property tax 
rates. The State retains the difference between the maximum 20 mill rate and the borough tax rate. This analysis assumes 
that the Yukon Flats Borough property tax rate would be 20 mills. 

2 Current statute also puts a cap or limit on the allowable property tax a borough can collect for operating expenditures 
(Alaska Statue 29.45.080[c]). 

3 There is no limit on taxation for capital projects; therefore theoretically, the borough’s debt service could amount to the total 
tax property revenues less the amount that needs to be allocated for operating expenditures. 

 

Among the borough incorporation standards set forth in Alaska Statute 29.05.031 are that a 
region may incorporate as a borough only if its economy includes the human and financial 
resources capable of providing municipal services and its population is large and stable enough to 
support borough government. The oil development in the Yukon Flats Basin could support the 
formation of a borough government in the Yukon Flats region by broadening the economic base 
of the proposed borough and enhancing its ability to generate local revenue. Oil development 
could hasten borough formation by pushing the Yukon Flats region’s population to higher levels. 
In addition to helping meet the standards for borough incorporation, a larger and more stable 
population generally results in increased demand for public services of the kind sometimes 
provided by borough governments. 

The analysis in this section followed the organizational structure recommended in the Yukon 
Flats Government Feasibility Study (Campbell et al. 2005). The proposed organizational structure 
for the proposed Yukon Flats borough was a non-unified home rule borough. Home-rule 
boroughs adopt a home-rule charter, which is the equivalent of a local government constitution. A 
non-unified home-rule borough is one in which city governments are permitted, but not required. 
Examples include the North Slope Borough, the Northwest Arctic Borough, Lake and Peninsula 
Borough, Denali Borough, City and Borough of Yakutat, and Haines Borough. While city 
government functions would be permitted by State law, they would not be a component of the 
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proposed Borough. The City Government of Fort Yukon would be dissolved and assets 
incorporated in the new borough government. 

Table 4-59 shows the estimated property tax revenues that a proposed Yukon Flats borough 
could generate from oil facilities and the segment of a gas pipeline that would fall within the 
Yukon Flats boundary. The table shows the borough’s maximum allowable tax revenues for 
operating expenditures and the amount of the tax revenues that can be used for capital projects or 
servicing the debt on such capital projects. As noted above, property taxes on these facilities 
would accrue to the State of Alaska if a Yukon Flats borough is not formed. 

In addition to property tax revenues, a Yukon Flats borough would also generate local 
employment. The proposed Yukon Flats borough would provide the minimal and basic services 
of (1) education, (2) planning and land use, and (3) assessment and collection of taxes. It is 
anticipated that the number of local borough jobs would be about 20, or approximately the same 
number of borough jobs as in the Northwest Arctic Borough. It is expected that employment at 
the school district would remain the same if a borough were formed. Spending by the borough for 
capital projects and for other goods and services under its operating budget would also generate 
additional local jobs. 

The State of Alaska is supporting efforts to construct a natural gas pipeline from the North Slope. 
Most routes under discussion follow the existing TAPS corridor until milepost 535 at Delta 
Junction. From there, the pipeline would either continue to follow the TAPS corridor to Valdez or 
follow the Alaska Highway to Alberta, Canada, where it would either connect with the Alberta 
gas pipeline system or go directly to the Lower 48. A number of Yukon Flats villages are located 
near the corridor of the proposed Alaska gas line, including Arctic Village, Venetie, Fort Yukon, 
Beaver, Birch Creek, and Stevens Village (Information Insights Inc. 2004). Construction of a 
natural gas pipeline is expected to create temporary employment opportunities for local residents. 
The Alaska resident hire rate for the construction phase of the natural gas pipeline project is 
expected to be high (Information Insights Inc. 2004). 

4.24.18.3  Differences Among Alternatives 

Most of the identified socioeconomic effects are associated with exploration and potential oil 
production on the core lands and on non-exchange Native-owned lands. We assume that with the 
action alternatives, exploration would occur in both areas, and up to one large or small field could 
be produced on the core lands and an additional large or small field could be produced on the 
non-exchange lands. If the exploration programs or the development and production of the oil 
fields were to be concurrent, the effects would be additive. If the exploratory program or field 
development were consecutive, then these employment effects would not be additive. It is 
important to remember that while Doyon has indicated that some exploration would likely occur 
in both areas, production is dependent on a discovery of resources that may or may not occur. 
Under the No Land Exchange Alternative, no exploration or field development would take place 
on the core lands, so there would be no economic effects due to oil exploration and development 
on core lands and the cumulative effects would be reduced.  
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4.24.19 Cumulative Effects on Cultural Resources 
4.24.19.1  Past and Present Effects on Cultural Resources 

More than 200 AHRS sites and more than 500 Gwich’in place names are documented in the 
Refuge; it is highly likely that many more AHRS sites and place names are in the Refuge but are 
undiscovered because few cultural resource surveys have been conducted in the Refuge. Place 
names indicate that cultural resources such as subsistence camps, cabins, and places of cultural 
importance may exist in the area. AHRS sites range in age from prehistoric to modern and cluster 
primarily along major waterways, near communities, and where previous development has 
occurred. More than half of the AHRS sites in the Refuge are historic cabins and other buildings, 
camps, village sites, remains of 19th and 20th Euro-American exploration and resource 
development, cemeteries, and contemporary communities.  

The distribution of known cultural resources is not representative because it only includes cultural 
resources reported or identified through limited cultural resource surveys and place names 
research. The distribution of known cultural resources only represents areas where investigations 
have occurred such as along major waterways and near established communities, but not 
necessarily where cultural resources may be located in inconvenient, hard-to-access areas or areas 
not recently used by local residents.  

With little development other than establishment of villages occurring in the Refuge to date, loss 
or damage of cultural resources has probably occurred only due to natural causes such as 
wildland fire, flooding, and erosion. 

4.24.19.2  Future Effects on Cultural Resources 

Land Exchange 

The transfer of lands out of Federal ownership is considered a negative impact. After the transfer, 
any sites on the land exchange parcel would belong to Doyon. Sites on privately owned lands are 
not subject to Federal preservation laws and regulations, unless the “project, activity or program 
is funded in whole or in part under the direct or indirect jurisdiction of a Federal agency,” or 
requires a “Federal permit, license or approval” (36 CFR 800.16[y]). Permits, licenses, and 
approvals issued in conjunction with oil and gas development or a ROW would constitute a 
Federal undertaking and trigger review of the project under Section 106 of the NHPA. Doyon 
intends to pursue oil and gas exploration on Doyon- and other Native-owned lands independently 
from this or other land exchanges. Oil exploration could provide the impetus to Doyon and Native 
villages to implement inventory and management plans for known and as-yet undiscovered 
cultural resources in the Refuge, and foster a knowledge of and appreciation for these resources 
for local residents, workers, and other area visitors. For example, exploration in previously 
unsurveyed upland areas would prompt cultural resource surveys due to the need for Federal 
permits that could result in the discovery of prehistoric archaeological sites. The discovery of 
previously undocumented cultural resources would add to the archaeological, ethnographic, and 
historic record of the area. Under the action alternatives, Doyon would receive from 215,000 to 
242,000 acres of surface lands. No AHRS sites are known to be on these lands. No other future 
privatizations of Federal lands within the Refuge are expected in the future.  
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Exploration and Development 

Direct effects to cultural resources could include destruction or defacement of artifacts from 
ground disturbance associated with oil exploration and development activities on either the core 
lands or non-exchange Native-owned lands, from construction of a ROW to provide pipeline/road 
access to oil fields, or from oil spills. Indirect effects to cultural resources could include (1) 
disturbance or loss of artifacts and sites from increased erosion because of altered hydrology; (2) 
visual disturbance of sacred locations or cultural setting; (3) damage to resources by the general 
public and workers due to improved site access; or (4) interference with access to sites by 
Natives. Under 36 CFR 800.5(a)(2)(vii), the “transfer, lease or sale of property out of Federal 
ownership or control without adequate or legally enforceable restrictions or conditions to ensure 
long-term preservation of the property’s historic significance” is also considered an adverse 
effect. However, even for actions taken on Doyon lands, Federal and State permits, licenses, or 
approvals would be required before development could take place and would therefore be subject 
to Section 106 of the NHPA review at the time the projects are undertaken. Section 106 of the 
NHPA requires review of any project funded, licensed, permitted, or assisted by the Federal 
government for impact on significant historic properties. The agencies must allow the SHPO and 
the Advisory Council on Historic Preservation, a federal agency, to comment on a project. The 
Alaska Historic Preservation Act contains a provision similar to Section 106, which mandates 
that any project with State involvement be reviewed in a similar manner. 

Exploration on non-exchange lands would involve effects on cultural resources from 200 to 
400 miles of seismic surveys on core lands and non-exchange Native-owned lands in the Refuge.  
These effects could include direct adverse impacts to subsurface, surface, and aboveground 
cultural resources from the movement of heavy equipment and vehicles along the survey lines. 
Because gathering of seismic data is permitted only during the winter using LPVs, it is unlikely 
that this activity would affect undocumented subsurface cultural resources. Shot holes could have 
direct adverse effects on previously undocumented cultural resources. However the effects would 
be expected to be minimal based on the total surface area of land (less than 150 square feet) that 
would be drilled. Vibroseis is not likely to have as much of an impact on subsurface cultural 
resources because soil disturbance would be minimal compared to shot holes.  

Brush and tree removal along 14-foot-wide survey lines with mechanical mulchers could directly 
impact surface and above-ground cultural resources and create new transportation corridors, 
increasing the likelihood of indirect impacts through access by other potential land users. Effects 
could also include inadvertent or purposeful discovery of cultural resources resulting in artifact 
looting and site damage or destruction, which could make cultural resources ineligible for the 
NRHP. 

Direct and indirect effects to cultural resources from seismic surveys could occur from seismic 
testing and geochemical surveys, as these are ground-disturbing activities. Snow cover could 
prevent workers from identifying and avoiding cultural resources on the surface because the 
survey activity would occur in the winter when the ground is frozen and covered with snow. 
Vibroseis is not likely to have as much of an impact on subsurface cultural resources as the 
drilling of shot holes because soil disturbance would be minimal in vibroseis. Shot holes drilled 
to a depth of 25 feet approximately every 220 feet would directly affect previously undocumented 
cultural resources where holes are drilled and charges triggered. The clearing of woody 
vegetation along survey lines to a width of 14 feet using mechanical mulchers could have a direct 
effect on aboveground cultural resources including informal caches, trap and snare sets, blazes, 
and other culturally modified trees.  



Chapter 4: Environmental Consequences 

4-290 February 2010 Yukon Flats Land Exchange Final EIS 

Effects of exploratory drilling could include direct adverse impacts to subsurface, surface, and 
aboveground cultural resources from construction, operation, and maintenance of ice pads and 
snow-packed roads, and other ground disturbances for exploratory drilling, as well as the drilling 
itself. Effects could also include inadvertent or purposeful discovery of cultural resources 
resulting in artifact looting and site damage or destruction, which could make cultural resources 
ineligible for the NRHP. Potential adverse effects to cultural resources by consultation would 
have to be mitigated with interested parties and the SHPO as part of compliance with Section 106 
of the NHPA.  

Exploratory drilling is likely to have a greater effect on cultural resources than seismic surveys, as 
the ground-disturbing activities associated with drilling are larger in scale and require the 
construction of ice roads and pads. Support and logistical activities would be the most likely to 
have direct and indirect effects to cultural resources. LPVs would be used to transport equipment 
to drill sites. Exploratory drilling would require up to 140 miles of snow-packed trails for 
accessing drill sites and as many as 24 six-acre ice pads and their associated exploration and 
delineation wells, which could adversely affect surface cultural resources through soil 
compaction, runoff erosion, and other soil disturbance. In addition to exploratory drilling on core 
exchange lands, drilling could also occur on Native-owned lands near villages where the 
likelihood of cultural resources being present and potentially harmed may be greater than on core 
lands. Trail construction would result in new transportation corridors, increasing the likelihood of 
indirect impacts through access by other potential land users. These effects could occur until trails 
revegetate with shrubs and trees. 

Oil development could result in the implementation of inventory and management plans for 
documented and undocumented cultural resources on lands in and adjacent to the Refuge and 
foster a knowledge of and appreciation for these resources by local residents, workers, and 
visitors.  

Under the action alternatives, disturbances associated with oil field development and production 
activities (i.e., the construction of production pads connected by roads, airstrips, staging bases, 
and pipelines) on the core lands and non-exchange Native-owned lands could impact from 140 to 
1,260 acres (excluding access ROWs). Development would be most likely to affect cultural 
resources through the excavation of material gravel (25 to 210 acres) for the construction of 
permanent facilities, as the location of terrestrial gravel sources often coincides with the location 
of cultural resources. Indirect effects could result from oil spills and subsequent cleanup 
activities, erosion, traffic, and/or looting.  

Development of an oil field would require a road to access the facilities and a pipeline to ship the 
produced oil to market. Under ANILCA, the Service would be required to provide a ROW across 
Refuge lands if warranted by development. If development occurs on Native-owned lands, a 
pipeline up to 140 miles long and 100 feet wide, from lands near Beaver, Birch Creek, Fort 
Yukon, and/or Stevens Village to TAPS, may be required and would cross the central and 
western portions of the Refuge. This pipeline may be in addition to the pipeline in the southern 
portion of the Refuge that would be required to access facilities in the core lands. ROWs to access 
fields on core lands and non-exchange lands could total 230 miles and directly affect (clearing, 
gravel excavation, and pipeline/road construction) up to 2,800 acres. 

Construction of an access road could provide increased access to remote areas and increased 
human activity on Refuge and Doyon lands. Use of these areas by humans could increase the 
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likelihood of inadvertent discovery of cultural resources damage or loss of resources due to 
looting. Interior archaeological sites are inconspicuous, at best, and artifacts are scarce, thus 
looting of artifacts should be negligible. Doyon would restrict public (but not villager) access on 
its lands, but it is uncertain if public access would be limited on ROWs on Federal lands. Some 
cultural resources retain their significance only when traditional users continue to have access to 
resources. Doyon policies limiting access could adversely affect some traditional users. 

The ROW permitting would require complete NEPA and Section 106 analysis to evaluate site-
specific impacts of the proposed transportation corridor and development project, which could 
have a beneficial effect on cultural resources that could possibly result in the identification and 
evaluation of documented and undocumented cultural resources and would foster their 
management. Adverse effects would include increased public access, which increases the 
likelihood of resource disturbance, damage, or looting. 

Development of an oil field on both the core lands and non-exchange lands could result in up to 
600 small or very small releases of crude or refined oil spills during the life of the field; a similar 
number could occur on Native-owned lands if development occurs on these lands. Most of these 
spills would be expected to be contained on the well pad, road, or other facilities or within the 
immediate area surrounding the facility. Oil spills could have direct and indirect effects on 
cultural resources. Direct effects to cultural resources could include destruction of cultural 
resources by an oil spill and subsequent cleanup activities. Oil spills at cultural resource sites, 
either surface or buried, would make radiocarbon dating of that site problematic or impossible. 
The spilled oil would seep into charcoal, bone, wood, or other materials used for radiocarbon 
dating, and contaminate them so that their true dates would no longer be possible to accurately 
determine. A spill may also affect the chemical or physical condition of an artifact, potentially 
resulting in permanent damage or loss of the artifact. A large spill from a pipeline rupture could 
occur on or near Refuge-administered lands and could impact plants and animals, their habitats, 
and availability for subsistence users. An oil spill could also affect water quality. Any direct 
effects to cultural resources would be cumulative. 

Climate Change 
Climate change could cause changes to the environment and habitats of the Yukon Flats that 
could seriously affect cultural resources and the people who value them. Climate changes could 
result in changes to vegetation coverage and type and to the physical structure of the landscape 
itself (Arctic Climate Impact Assessment 2004). The thawing of permanently frozen ground 
could result in the erosion of river banks, which would result in the destruction of known and 
undocumented historic sites, as artifacts and sites would be washed away. In addition, the 
thawing of permanently frozen ground could result in decreased preservation of subsurface 
cultural materials; natural processes, such as erosion, have exposed most known cultural deposits 
on the North Slope, particularly in areas with little or no organic soil and sparse vegetation. In 
most cases, this type of natural impact is viewed as positive rather than negative, as it reveals the 
presence of sites and usually generates few substantial effects. The action of flowing water, 
seasonal freezing and thawing, and thermokarsting, can reveal cultural deposits, but can also 
cause minor impacts to cultural resources.  

4.24.19.3  Differences Among Alternatives 

There would be little difference in the effects of the action alternatives on cultural resources. The 
Land Exchange Excluding the White-Crazy Mountains Alternative would have less of an impact 
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on cultural resources than the Proposed Action or the Non-Development Easements Alternative 
because less land would be transferred to Doyon and would therefore not be subject to oil and gas 
exploration and development.  

A beneficial effect of the non-development easements to cultural resources would be that Doyon 
would not pursue oil and gas development on non-development easement lands. However, 
retention of lands under the non-development easement by Doyon could reduce the benefits of 
this option, as non-shareholders would not be able to access lands they may have traditional ties 
to, and cultural resources would not be in Federal ownership and thus would not receive 
protection under Federal statutes. Oil field development could cause a decrease in use by 
traditional land users if the users feel it is incompatible with cultural uses of the land. However, 
the retention of land ownership with Alaska Natives (shareholders) allows them to have 
ownership in and access to lands to which they have traditional ties. 

Under the No Land Exchange Alternative, there would be no land exchanges, although the 
Service may purchase up to 15,574 acres of some Native-owned lands in the future. The Service 
would not receive compensation if a ROW is constructed across Refuge lands. Oil development 
and production could occur on Native-owned lands with potential adverse effects to the cultural 
resources in affected areas. 

4.24.20 Cumulative Effects on Subsistence 
4.24.20.1  Past and Present Effects on Subsistence 

Subsistence uses and subsistence patterns have been affected by settlement patterns, the advent of 
modern transportation methods such as snowmobiles and outboard motors, changes in fur prices, 
and changes in the abundance of harvest species such as salmon. Subsistence users in the study 
region have noted an influx of non-local sport hunters and fishermen in the area. The effects of 
sport hunting and fishing activities on local subsistence users include increased competition for 
resources, as well as decreased availability of resources. During 2007 interviews, residents of 
Beaver, Birch Creek, and Fort Yukon attributed a decline in moose to pressure from sport hunters 
and predators. Climate change and associated effects on subsistence uses are also a major concern 
for local residents. Shallower rivers affect residents’ ability to access subsistence use areas by 
boat. Changes in resource habitat, such as shallower lakes, more shrubland, less feed, and more 
frequent wildfires, affect resource distribution and hunting success. 

4.24.20.2  Future Effects on Subsistence 

Cumulative effects to subsistence land uses for lands within the Refuge boundary would include 
expanded areas of oil, gas, and mineral exploration activities and associated effects on 
subsistence uses; continued exchanges of land from individual and collective Native ownership to 
Federal and non-Native ownership; increased access to formerly remote areas by road, utility, and 
pipeline ROW construction; increased competition for local resources from non-local recreational 
users; climate change that may require further changes to traditional subsistence patterns and 
knowledge; social and cultural changes due to decreased opportunities for sharing and 
participating in traditional activities; and alienation of users from their traditional use areas. 
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Land Exchange 

The net effects of land exchanges within subsistence use areas involve changes in management 
that could affect subsistence users and the possibility for future oil and gas exploration. While the 
transfer of lands from Doyon to the Service could result in increased competition for subsistence 
users due to the opening of those lands to the general public, the transfer would also mean that 
future oil and gas development on those lands would be prohibited, thus lessening the possibility 
of future direct effects of development (access to resources, resource availability, and 
contamination) on residents. Residents would be trading exclusive access to those lands 
controlled by Doyon for Federal protection of those lands from future oil and gas development. 

The transfer of lands from the Service to Doyon could result in decreased competition for 
subsistence users and a sense of ownership of traditionally used lands that were once under 
Federal control. Under all of the alternatives, much of the lands transferred from the Service to 
Doyon are located in the core exchange area where little current subsistence activity was 
reported, and the resulting effect of that exchange would be minimal. However other areas where 
lands could go to Doyon are located near Stevens Village and Chalkyitsik, and the increase in 
Doyon-owned lands near those communities could positively affect local subsistence users who 
use those areas. 

Considerable lands transferred from Doyon to the Service are located near the communities of 
Stevens Village, Beaver, Birch Creek, and Chalkyitsik. The lands going to the Service south of 
Beaver and west of Birch Creek overlap with moderate to high subsistence use areas for those 
communities. Fort Yukon uses many of these areas as well, although with a lower incidence of 
overlapping uses. 

Increased competition in the area due to more Federally managed land could be exacerbated by 
increased access to the region resulting from future oil and gas exploration and associated roads 
and ROWs. The expansion of oil and gas exploratory activities to other Doyon-owned lands 
outside of the core land exchange area and in areas more heavily used by subsistence users could 
also result in increased direct effects to subsistence from seismic surveys and exploratory drilling. 
These effects could be compounded by decreased access to subsistence use areas and changes in 
resource distribution and availability related to climate change. 

No other large scale land exchanges are planned at this time. Future oil and gas exploration and 
development on non-exchange lands would not involve any transfers of land ownership. The 
Service has identified 134 privately held (Native allotments) parcels totaling 15,574 acres that 
they would be interested in purchasing if offered for sale. However, because funding for land 
purchases is limited, the Service is unlikely to purchase more than a small subset of the highest 
priority parcels. 

Exploration and Development 

Approximately 100 to 200 miles of seismic surveys would be conducted on Native-owned lands 
in the Refuge. The effects of these seismic surveys on non-exchange lands would be similar to 
those occurring under the Proposed Action. Expansion of oil and gas exploration to non-exchange 
lands closer to local communities would increase the direct effects of seismic surveys on 
subsistence users. The spatial extent of surface activities, the duration of the activities, and the 
length of time that seismic cut lines and connecting trails are left in a condition in which 
subsistence species could congregate along the survey lines, and non-local users with off road 
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vehicles and snowmobiles could use these routes to compete with subsistence users, are all 
potentially adverse effects to existing subsistence users. Wildlife avoidance of seismic lines could 
cause changes in wildlife migration or distribution, affecting hunting success in nearby 
communities. Diesel fuel spills could damage resource habitat and local berry and plant picking 
areas. The non-exchange lands with potential for future oil and gas development by Doyon are 
located north of Stevens Village and in townships near Beaver, Birch Creek, and Fort Yukon. 
Current Birch Creek use areas overlap with approximately nine townships with potential for 
development (low to high overlap), Beaver use areas overlap with approximately nine townships 
(medium to high overlap), and Fort Yukon use areas overlap with approximately 11 townships 
(low to high overlap). In particular, current Beaver use areas show high overlap in four Doyon-
owned townships in close proximity to the community with potential for oil and gas development. 
Residents from this community would experience direct effects from exploratory activities in 
those areas. 

Effects of exploratory drilling on non-exchange lands would be the same as those under the 
Proposed Action, with potentially a greater extent of lands explored over the time period with 
proportionately larger effects to subsistence resource uses of those lands. Changes in wildlife 
distribution and migration, damage to berry and plant gathering areas, decreased access to 
hunting areas, and user avoidance related to drilling activities could all affect subsistence uses for 
local residents. Longer-term concerns about contamination, resource access, availability, and 
competition with non-subsistence users would expand with the extent of activity over the 
landscape. As with seismic surveys, the direct effects of exploratory drilling on subsistence uses 
would be much greater if the activities expand to other Doyon-owned lands close to the 
community. 

The area of subsistence resource disturbance associated with an oil field in the core exchange 
lands would be relatively small, affect comparatively few users, and affect only a few subsistence 
resources. If development should take place on Doyon lands in the vicinity of the communities of 
Beaver, Birch Creek, and Fort Yukon, a disproportionately larger area of disturbance to 
subsistence resource harvest areas would occur with effects to community residents for a larger 
number of resources. The above discussion regarding seismic surveys describes the nearby lands 
with potential for oil and gas development. The manner in which further land purchases and 
exchanges are undertaken may have mitigating effects in providing alternative lands, buffers 
between activity areas and waterways, and maintaining subsistence access on lands traded to the 
Service. Other effects could be mitigated by raising vertical support members to a minimum 
height that allows large moose bulls to pass, or through partial burial of the field and production 
pipelines, which would help minimize effects to wildlife travel.  

Construction of roads (if public access is allowed), pipelines, and utility easements could create 
direct routes for non-subsistence users to access subsistence areas, and possibly for rural residents 
to access the highway system via gravel and ice roads and frozen waterways. Increased non-local 
access to traditional lands often reduces its value for traditional users by increasing the number of 
users with conflicting value systems. Rural access to the highway system could reduce the cost of 
living, make life in some rural communities more attractive for former residents, and attract new 
residents that could bring businesses, including hunting lodges that add to competition for 
subsistence resource users. Increased activity in the Beaver Creek corridor could cause changes in 
wildlife behavior that changes wildlife availability for users in other areas. Increased 
development activity would result in increases in air pollution and, potentially, increases in 
chemical spills and hydrocarbon releases. Concerns in local communities about chemical 
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contamination of water and subsistence resources would increase, particularly for downstream 
communities. Access to land would be reduced as subsistence users tend to avoid areas of oil 
development and support infrastructure when hunting and gathering resources. Changes to animal 
behavior patterns, the understanding of which are critical to traditional knowledge, could interfere 
with the timing and location of successful harvests. Changes to traditional hunting patterns may 
result in increased costs in time, fuel, cash outlay, and user safety as new areas further away from 
development gain importance for subsistence.  

Oil Field Development  

The effects of oil field development on non-exchange lands to subsistence would be the same as 
described for the Proposed Action, with some direct effects occurring only in the area of 
development and other effects spreading downstream. Air pollution concerns would be raised by 
flare off towers and equipment and vehicle use, potentially emphasized by the frequent winter 
atmospheric inversions typical in the Yukon Flats. Downstream concerns about drilling muds and 
other chemical contaminants, oil spills, and heavy metals contamination resulting from 
development would increase and may cause changes in how, where, and when subsistence users 
harvest resources. Increases in non-local user access would increase the likelihood of 
competition, conflict between users over resource harvests, and avoidance of some areas with too 
many non-local users thought to “ruin” the area. Local users would attribute changes in animal 
behavior to chemical poisoning from drilling muds and industrial chemicals, increased surface 
and aerial traffic, deflection of large animals by too-low pipeline heights, and attraction of 
animals to wide-open utility, pipeline, road corridors, and gravel pads and roads through the 
otherwise densely vegetated Yukon Flats. Bioaccumulation of persistent organic pollutants, 
already a local concern, would increase with the construction of local oil production facilities in 
the area. Facilities would provide a tangible location to place blame for by-products of 
development and encroachment of the world system in previously indigenous space, potentially 
creating a lightning rod for protest. As discussed above, the direct effects of oil and gas 
development would be substantially higher if the development expands to current Doyon-owned 
lands close to Beaver, Birch Creek, and Fort Yukon. The areas that would potentially be affected 
are described above in the discussion of the effects of seismic surveys on non-exchange lands. 

Development of an oil field on core and non-exchange lands could result in up to 600 small spills 
totaling up to 1,250 bbls. Most spills would be limited to gravel pads and roads and have no 
effects on subsistence. Spills would add to the perception that resources in the vicinity of 
development and downstream are contaminated and potentially unsuitable for healthy 
consumption. This could result in changes to the harvest of several resources, including land 
mammals, plants, fish, and birds. If oil and gas development occurs on Doyon-owned townships 
close to Beaver, Birch Creek, and Fort Yukon, effects to subsistence resources from oil spills 
(whether on land or in water) could occur, as there are a number of townships with moderate to 
high subsistence uses that overlap with lands holding potential for development. Oil spills near 
communities could result in damage to key habitat for subsistence wildlife or the destruction of 
residents’ berry picking and plant gathering areas. A substantial oil spill in local waterways 
would have an impact on fish and other aquatic resources, and would affect subsistence uses in 
nearby communities, as well as in communities located downstream from the spill. 
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Climate Change 

Changes to the environment and habitats of the Yukon Flats resulting from climate change could 
affect subsistence resources and resource users (Arctic Climate Impact Assessment 2004). 
Changes to species diversity, numbers and distribution of species, vegetation coverage and type, 
and the physical structure of the landscape itself could result from changes in climate regimes. 
Erosion of river banks and beach bluffs, caused by the thawing of permanently frozen ground, 
could have severe effects on how subsistence practices are undertaken. Erosion and climate 
change could alter water levels in rivers and streams, making transportation by boat and land 
more difficult, damaging or destroying infrastructure, and reducing water quality (e.g., turbidity, 
dissolved oxygen) until some waters are no longer are suitable fish habitat. Water flows would 
increase as glacier fed streams absorbed melting runoff and decline as the glaciers retreated, also 
changing water quality, fish habitat, and possibly damaging river valley habitats. Climate changes 
could reduce suitable browse for caribou, possibly shifting their range away from the 
communities or reducing their numbers.  

Potential effects associated with climate change include changes in the amount of precipitation;, 
winter and summer temperatures; ice conditions on rivers lakes and sloughs; wind speed and 
direction; frequency of forest fires; and distribution, variety, and number of subsistence plant and 
animal species. The climate is a critical determinant of the success or failure of human existence 
in the Yukon Flats, as it is throughout the arctic region. The effects of climate change on 
subsistence, which include decreased access to hunting grounds and changes in the availability of 
subsistence resources, in addition to effects caused by oil field development, could result in 
negative changes in residents’ ability to continue their traditional subsistence activities. The 
continued presence of humans living on the land is a testament to the successful, uninterrupted 
passing on of subsistence knowledge, skills, and abilities to succeeding generations. 

4.24.20.3  Differences Among Alternatives 

The differences between alternatives for cumulative effects over time is the extent of land subject 
to development and exchange, its proximity to existing and historic subsistence use areas, and the 
effects of the proposed activity on land and resource use by subsistence users. The Phase I initial 
land exchange options under the action alternatives are the same, except that under the Land 
Exchange with Non-Development Easements Alternative, non-development easements would be 
donated by Doyon on 120,000 acres of land. Under Phase II of the Proposed Action and Land 
Exchange Excluding the White-Crazy Mountains Alternative plans, Doyon would sell up to 
120,000 or 81,000 acres, respectively, to the Service if oil is produced on exchange lands, 
creating public access lands close to communities and increasing competition for subsistence 
resources. This additional sale of land would not occur under the Land Exchange with 
Non-Development Easements Alternative. Subsistence users would have the added benefit of 
having some of their lands protected with non-development easements (as granted under Phase I) 
while still under Doyon control, where access could be restricted only to shareholders and 
commercial development would not be allowed on these lands. Oil development and exploration 
under the Proposed Action, the Land Exchange with Non-Development Easements Alternative, 
and the Land Exchange Excluding the White-Crazy Mountains Alternative would be the same, 
except that oil exploration and development could not occur on lands within the recommended-
Wilderness area. 

Any oil development activity would have long-term direct and indirect effects on subsistence 
users who would likely avoid areas where oil development and its support infrastructure are 
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located. Development on the core lands including the White and Crazy mountains areas would 
concentrate that development outside the vast majority of subsistence use areas. Development on 
Doyon lands surrounding Birch Creek would directly affect numerous subsistence users from 
several communities for 30 to 50 years, and deflect them from harvesting resources outside the 
river and stream easements along Birch Creek and its sloughs and tributaries. Non-local user 
access would allow users from highway-connected communities to penetrate into the Refuge 
using four wheelers and snowmobiles, increasing competition for Fort Yukon, Beaver, and Birch 
Creek subsistence users. The No Land Exchange Alternative does not prevent oil and gas 
exploration or development; instead, development would only be allowed on lands already owned 
by Doyon that are close to the communities of Beaver, Birch Creek, Chalkyitsik, Fort Yukon, and 
Stevens Village. These lands that would most likely be affected by future development because of 
their potential for hydrocarbon generation are north of Stevens Village, south and east of Beaver, 
north and west of Fort Yukon, and south of Birch Creek. As discussed above, a number of these 
Doyon-owned townships with potential for oil and gas development show moderate to high use 
by local residents. Development activity under any land exchange alternative could cause those 
users harvesting resources near exploration and development activities to avoid those areas for 
the duration and sometime after the activities are completed and the area cleaned up. The 
jurisdictional differences among possible land trade options, if subsistence priorities are preserved 
and access limited for parcels in core subsistence use areas, would be minimal if there is no 
subsequent exploration and development. Exploration would result in changes in the habitat and 
environment of subsistence use areas, with some periods of high impact activities (e.g., seismic 
charges and drilling exploratory wells).  

The subsistence evaluation concluded that the cumulative effects of the actions under all of the 
alternatives would fall below the level of significantly restricting subsistence uses and needs. The 
ANILCA Section 810 Analysis of Subsistence Impacts for the proposed land exchange is included 
in Appendix C. 

4.24.21 Cumulative Effects on Environmental Justice 
Impacts on Environmental Justice populations were assessed regarding socioeconomics, Native 
land ownership, and subsistence. Cumulative effects on socioeconomics are discussed in 
Section 4.24.18. Cumulative effects on subsistence are discussed in Section 4.24.20. Cumulative 
effects on human health, which concerns Environmental Justice populations, are discussed below 
in Section 4.24.22.  

4.24.21.1  Past and Present Effects on Environmental Justice 

Alaska Natives account for about 84% of the population in the project area and virtually all of the 
minority population. The Alaska Native population also is a low-income population with 18 to 
60% of families in Refuge villages living below the national poverty level. Native ownership 
(regional and village corporations and allotments) within the Refuge currently total 2.52 million 
acres or about 23% of the Refuge. Past oil and gas exploration on the Refuge has not affected 
Native land ownership. 

Goldsmith et al. (2004) noted that when Alaska became a state, most Alaska Natives – especially 
in the western, northern, and interior regions – lived in remote villages without safe ways to get 
water or dispose of sewage. Houses in the villages were mostly small, crowded, dilapidated, and 
without electricity. Basic medical care was typically available only when public health nurses or 
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doctors visited. Since the 1970s, the Federal and State governments have sharply improved 
sanitation, housing, and health care in Native villages. 

Despite these improvements, many Alaska Natives continue to show signs of being economically 
and socially disadvantaged. U.S. Census data reveal that in 2000 the Alaska Natives residing in 
the Yukon Flats villages were three times more likely to be living in poverty and at least two and 
a half times more likely to be unemployed than the State population as a whole (Table 4-60). 
Moreover, the jobs of Alaska Natives were more likely to be part-time or seasonal.  

The socioeconomic conditions of Alaska Natives living in the project area and elsewhere in 
Alaska have improved considerably in recent decades. These improvements are likely to continue 
through the efforts of the ANCSA regional and village corporations and other entities committed 
to the socioeconomic development of Alaska Natives. However, persistent education disparities 
between Natives and non-Natives, together with the expected sharp increase in the Native 
population and labor force and slowing growth of the State economy, are likely to create 
socioeconomic challenges for Alaska Natives in the future (Goldsmith et al. 2004).  

Table 4-60 Economic characteristics of the Alaska Native population in the Yukon Flats 
villages 

 Alaska Native Population in 
the Yukon Flats Villages1 

Total State of Alaska 
Population 

Percentage of individuals living 
below the poverty level in 2000 29.5 9.1 

Unemployment rate in 20002 21.3% 8.6% 
Notes: 
1 This tabulation includes only persons who marked the “American Indian and Alaska Native Alone” category. 
2 This measure of unemployment is based on the number of people who are unemployed but actively seeking work. In 

rural areas of Alaska such as Yukon Flats, many individuals may not be actively seeking work because they know 
that there are limited employment opportunities, they choose to participate full-time in subsistence activities, or for 
some other reason.  

Source:  U.S. Census 2000. 

 

4.24.21.2  Future Effects on Environmental Justice 

Effects on Native Land Ownership 

The proposed Alaska gas line could provide opportunities for the development of gas resources 
on private lands on the Refuge, but would not be expected to affect Native land ownership. The 
Service has identified 134 privately held parcels (15,574 acres) in the Refuge that they would 
consider purchasing if the lands were offered for sale and funds were available. These purchases 
would be in addition to the net loss of Native-owned lands within the Refuge that would be 
experienced under the Proposed Action (216,500 acres), Land Exchange with Non-Development 
Easements Alternative (96,500 acres), or Land Exchange Excluding the White-Crazy Mountains 
Alternative (169,000 acres).  Doyon would also donate non-development easements on 
120,000 acres within the Refuge under the Non-Development Easements alternative, but these 
non-development easement lands would still be under Doyon’s control. The exchange of lands 
would have minimal effect on employment, revenues, or social conditions in the project area but 
would affect subsistence as discussed in Section 4.24.20.  
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Economic Effects 

Increased employment opportunities and personal income for Alaska Natives would result from 
exploration and development of oil resources on core lands and non-exchange lands within the 
Refuge, and the effects would be additive.  

Exploration would have a net positive effect on the local economy in the form of employment 
opportunities. Seismic surveys on non-exchange lands would be expected to generate 33 jobs that 
could be filled by residents in the nine rural communities in and around the Refuge. Exploratory 
and delineation drilling on non-exchange lands could result in another 66 jobs. If the surveys and 
drilling were run concurrently, these created jobs would be additive with the jobs (33 for seismic 
and 66 for drilling) generated by exploration on core lands. Given the fact that 84% of the local 
population is Alaska Native, the local Alaska Native populations would have the opportunity to 
fill some of the jobs. These direct benefits would last only for the duration of the exploration 
period, or about 2 to 6 years, but experience gained from employment may increase the likelihood 
of workers gaining employment on future exploration projects in Alaska. These jobs and benefits 
would be additive to those provided by development on core lands. 

Benefits from development of oil fields on non-exchange lands would also accrue to Alaska 
Natives in the form of increased employment opportunities and personal income for Alaska 
Native members and increased revenues for Alaska Native entities. We estimate that development 
of an oil field on non-exchange lands would create 106 to 176 jobs that would be available for 
individuals residing in and around the project area during the construction phase. Doyon-held 
companies would likely be involved in these projects and have relatively high (30 to 40%) 
shareholder-hire rates. These jobs and benefits would be additive to those provided by 
development on core lands. 

Royalty payments (Table 4-58) from oil development on non-exchange lands would increase the 
operating revenues of Doyon and would increase shareholders’ dividends. Under a long-term 
policy, Doyon distributes half of its profits to shareholders in the form of dividends and 
post-secondary scholarships (Stricker 2001). In addition, a portion of the revenues would be sent 
directly to ANCSA village corporations within the Doyon region and to at-large shareholders 
according to ANCSA Section 7(j). These benefits would be additive to those provided by 
development on core lands. 

Alaska Natives other than Doyon shareholders also would potentially benefit if oil development 
occurs in the project area. Subsidiaries of other ANCSA Alaska Native regional corporations, 
including the Arctic Slope Regional Corporation, Calista Corporation, and NANA Regional 
Corporation, are expected to be involved in phases or activities of oil development in the Yukon 
Flats (Doyon 2004). Furthermore, under the 7(i) revenue-sharing clause in ANCSA, oil 
development in the Yukon Flats could benefit all Alaska Natives. 

Most opportunities for Alaska Native employment would occur during construction of the oil 
field, with fewer opportunities over the life of the field (30 to 50 years). Benefits due to royalty 
payments would be long term (30 to 50 years). It also should be noted that oil and gas activities 
on village land could be a source of revenue for the local community as a direct result of local 
access permits. These local access permits could include some local employment and resource 
protection requirements. Local economic benefits would be realized under all action alternatives, 
including the No Land Exchange Alternative. 



Chapter 4: Environmental Consequences 

4-300 February 2010 Yukon Flats Land Exchange Final EIS 

Social Effects 

The social implications of oil development for communities in the Yukon Flats and greater 
Yukon-Koyukuk area are not fully understood. As noted above, there are the potential direct 
benefits of economic growth that many look forward to, such as more employment opportunities, 
more discretionary income, and expanded public services. The overall positive result may be 
more money in the local economy, easier transportation access and cheaper goods, lower 
construction costs, and improved access to basic amenities that make life easier for elders and 
other community members.  

However, there also are possible negative social trends associated with rapid industrial 
development in small rural communities, including general anxiety and isolation, excessive 
alcohol and drug use, abusive and self-destructive behavior, higher accident rates, loss of Native 
language and subsistence skills, dissolution of family relationships, decline in community rituals 
and festivities, and the dilution of cultural values such as sharing, reciprocity, respect for others, 
and consensual decision making (National Research Council 2003). These social ills could arise 
from such potential direct effects of oil development as an influx of outsiders and a displacement 
of subsistence hunting and fishing activities. These direct effects are likely to be concentrated in 
those communities closest to the oil development should it occur. The communities in closest 
proximity to areas where oil development is most likely to happen in the Yukon Flats include 
Stevens Village, Beaver, Fort Yukon, and Birch Creek. Any such effects due to oil development 
on non-exchange Native-owned lands and on the core lands would likely be additive. 

Formation of a borough in the Yukon Flats could have positive effects on Alaska Native 
populations by providing additional or improved social services. Tax revenues that could 
potentially be accrued by a borough and subsequently used for social services are indicated in 
Table 4-59. 

4.24.21.3  Differences Among Alternatives 

The differences between alternatives for cumulative effects over time is the extent of land subject 
to development and exchange, its proximity to existing and historic subsistence use areas, and the 
effects of the proposed activity on land and resource use by subsistence users. Sections 4.24.19 to 
4.24.22 provide detailed information on these effects. Under the No Land Exchange Alternative, 
no exploration or field development would take place on the core lands, so there would be no 
environmental justice effects due to oil exploration and development on core lands and the 
cumulative effects would be reduced. 

4.24.22 Cumulative Effects on Human Health  
4.24.22.1  Past and Present Effects on Human Health 

Health conditions in Alaska Native villages have improved in recent decades, but Alaska Natives 
still experience many health problems at a higher rate than the average U.S. resident.  

4.24.22.2  Future Effects on Human Health 

The types of actions that could have cumulative effects on human health and well-being include 
oil and gas development (exploration/production) in the Yukon Flats and adjacent areas; 
construction and operation of an Alaska natural gas pipeline; land management activities; human 
habitation and development (e.g., creation of a Yukon Flats Borough); and natural resource use.  
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Cumulative Health Effects of Exposure to Hazardous Air Pollutant Emissions 

A quantitative assessment of potential health effects from cumulative air emissions is not 
possible, but even with reasonably foreseeable oil and gas facilities, there should be no significant 
adverse health effects from inhalation of air pollutants from all the industrial and mobile/point 
sources combined. 

An assessment of potential health effects from air toxics emissions was discussed above in 
Section 4.24.5. It was concluded that no adverse health effects would be expected in association 
with the inhalation of those emissions associated with the exploration and development on core 
lands. As impacts to air quality would not accumulate with development occurring on both core 
lands and non-exchange lands, health effects would also not accumulate. During construction of a 
natural gas pipeline, the main type of emission of concern during the 2- to 3-year construction 
period would most likely be criteria pollutants generated from excavation, heavy equipment 
operation, and vehicles used for transporting workers and raw materials. An important source of 
some of the same air pollutants that are emitted from oil and gas facilities is motor vehicle 
emissions. For example, in the United States, automobile emissions are estimated to account for 
approximately 82% of all the criteria pollutants emitted to the atmosphere (Environmental 
Protection Agency 2003a). However, cigarette smoking contributes about 45% to exposures 
(Ott and Roberts 1998). Emissions would be expected to increase over time as the population and 
transportation (automobiles and boats) increased. Additional emission controls on mobile and/or 
point sources (village generators) might be needed to minimize increasing health risks.  

Future projects in the region could result in additional toxic air emissions associated with oil and 
gas exploration and production facilities in the area; however, unless additional unknown sources 
of hazardous air pollutant emissions are placed in the vicinity of the villages considered in this 
EIS, there should be no significant cumulative health effects from inhalation of hazardous air 
pollutants from all sources combined.  

Cumulative Health Effects of Exposure to Contaminants from Accidents and Spills  

The potential for adverse health effects exists from inhalation of contaminants emitted from spills 
or fires for people who remain within the immediate vicinity of the spill or fire. Numerous 
hazardous materials would be used and stored in association with some of the actions considered 
in this cumulative effects assessment, especially oil and gas development (exploration/ 
production) and oil and gas transportation. Human health effects from accidental releases of 
hazardous materials could result in exposures to contaminated air, soils, groundwater, or food. 
However, the potential for additional cumulative adverse effects from accidental releases is small 
for the following reasons. First, it is unlikely that accidental releases would occur at the same 
time and in close proximity to each other. Second, existing regulations require timely cleanup of 
environmental media contaminated by spills so that the possibility of prolonged human exposure 
would be limited. Due to the infrequency of large oil spills and likely distances between oil fields 
on core lands and non-exchange lands, effects would not be expected to accumulate. 

Over the past 25 years, contamination of the arctic by industrial and agricultural chemicals has 
been increasingly recognized. A group of contaminants termed “persistent, bioaccumulative, and 
toxic” (PBT) are of special concern. PBT contaminants include persistent organic pollutants such 
as certain pesticides, polychlorinated biphenyls (PCBs), some polycyclic aromatic hydrocarbons, 
and mercury. PBTs are believed to be transported to Alaska via long-range circumpolar 
atmospheric transfer from other industrialized countries and then persist because of lower 
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degradation rates in the arctic environment. Due to their chemical characteristics, these persistent 
contaminants accumulate within the ecosystem and can become concentrated in the fat and 
organs of animals at upper levels of the food chain. Traditional Native diets include large 
proportions of muscle, fats, and organ meats from animals that can accumulate contaminants over 
relatively long lives. Traditional use of these animals as part of the diet is a pathway of exposure 
to these contaminants, especially for Alaska Natives. Therefore, levels of PBTs in tissues of 
Alaska Natives and others that regularly consume contaminated fish and wildlife may be 
elevated, and these exposures could cause a variety of adverse health effects. Based on the 
information available at this time, PBT levels in caribou and moose do not appear to be as high as 
those found in marine mammals (whales, seals, and polar bears). 

The major sources of PBTs in the atmosphere are burning of wastes, including hazardous wastes, 
and coal; operation of motor vehicles; and production of chlorine (Environmental Protection 
Agency 2001). The operation of oil and gas facilities is not known to result in any emissions of 
PBTs. Similarly, other foreseeable projects in the area would not be expected to result in 
emissions of PBTs. Therefore, additional cumulative adverse health effects from exposure to 
these contaminants would not be likely. However the polycyclic aromatic hydrocarbon 
benzo[a]pyrene has also been designated as a PBT (Environmental Protection Agency 2001). 
Polycyclic aromatic hydrocarbons are a constituent of crude oil and refined oil products and can 
be a major contaminant of concern with respect to food pathways after an accident or spill – 
especially within the aquatic environment because of polycyclic aromatic hydrocarbon 
bioaccumulation in fish. Because spills must be cleaned up according to ADEC requirements, 
there should be no complete exposure pathways or elevated concentrations remaining after 
remediation of these types of spill sites and, therefore, no long-term health effects from exposure 
to contaminants.  

Cumulative Health Effects on Social Systems 

Incidence of social problems such as alcohol and drug abuse, domestic violence, criminal 
behavior, suicide, and homicide would depend on the balance between positive and negative 
aspects of development.  Positive consequences include (but are not limited to) economic 
opportunity, industry investment in communities, employment, and educational opportunities. 
Negative aspects include (but are not limited to) stress related to development on both exchange 
and non-exchange lands, increases in wealth leading to economic disparity within and between 
communities, a possible economic bust after the construction phases are complete, feelings of 
disempowerment due to loss of control over lands, creation of access routes, food insecurity, and 
increased drug/alcohol use (as noted by document on impacts to North Slope villages).  

It is not possible to predict how the Yukon Flats communities will deal with changes related to 
the various reasonably foreseeable activities listed in Section 4.24.4.3, in addition to changes 
related to development on exchange lands and impacts to subsistence from climate change.  
Yukon Flats communities may have the opportunity to reduce some of the cumulative social 
problems that have affected North Slope communities by utilizing the experience of North Slope 
villages to reduce negative effects. For example, early community funding agreements with field 
operators could be made to assist with community services such as elder housing, local high 
school internship opportunities, or health programs. 
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Cumulative Health Effects of Climate Change 

Climate change is likely to cause ongoing substantial changes to Alaska’s environment.  Health 
effects associated with climate change were reviewed by the Arctic Climate Impact Assessment 
(2005). Projections included the possibility for decreased cold-related injury and overall 
mortality, and the potential for increased heat-related injury in the summer, vector-borne 
infections (such as West Nile), and ultraviolet-related malignancies due to the thinning of the 
ozone layer. Changes to the distribution of subsistence species could lead to food insecurity, 
increased movement to a Western diet, and resultant health issues. Sociocultural stresses could 
increase if traditional activities are disrupted by a changing climate, for example, reduced fishing 
opportunities or increasing wildfires limiting hunting trips. Village infrastructure could also be 
affected, as changes in permafrost destabilize water supply and sanitation systems, private and 
public buildings, and infrastructure such as in-village roads and airstrips. Issues pertaining to food 
insecurity that are related to impacts of climate change: 

• A drier climate, leading to fewer berries being available 

• Lower water levels, restricting the ability to travel up rivers and streams to access hunting areas 

• Lower water levels and thicker brush, affecting the distribution of certain species, such as ducks 
and muskrats, that tend to congregate in or near lakes/rivers 

• Thinner ice, affecting winter travel by snowmachine and ATV, thereby reducing access to 
subsistence resources 

These changes could be magnified if there was development on both core and Doyon-owned 
lands.   

It is not possible to predict how the Yukon Flats communities will deal with the consequences of 
climate change.  Due to the relationship between the land, environment, and Alaska Native 
residents of the area, and the remoteness of the communities, changes in the pattern of traditional 
activities or in village infrastructure could contribute to mental stress. Such stress can impact 
many other aspects of community health, even in the absence of the other potential physical 
health effects of climate change (such as malignancies).  

4.24.22.3  Differences Among Alternatives 

There would be no difference in the cumulative effect on human health among the action 
alternatives. Effects under the No Land Exchange Alternative would be similar to those for the 
Proposed Action if Doyon develops oil and gas on its lands.  

4.25 Unavoidable Adverse Effects 

This section summarizes the unavoidable adverse effects that would occur under the alternatives 
considered in this EIS. Unavoidable adverse effects would be expected to occur during oil and 
gas exploration, development, and production operations.  

4.25.1 Air Quality and Climate 
An increase in emissions of air pollutants would occur as a result of all the action alternatives. For 
all action alternatives, the limits to air quality standards would not be exceeded. 
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4.25.2 Geology and Geologic Hazards, Soil, Paleontological Resources and Oil and Other 
Mineral Resources 
Impacts to geology and from geologic hazards would be unlikely, but if they occur, could be 
permanent. While impacts to soils from exploratory drilling would occur over a small area, 
relative to the overall Refuge, these impacts would be unavoidable and permanent. Development 
activities, such as the construction of permanent gravel pads, could cause damage or loss of soil 
over the area affected. Construction of oil pipelines or the use of a gravel mine site would also 
permanently disturb or destroy soil in the immediate vicinity of the project. If a crude or refined 
oil spill occurred, the resultant impact to soils could extend beyond the immediate work area. 
Once abandoned, disturbed areas would likely revegetate and, over time, lead to the development 
of new soil on the site as dead vegetation and mineral matter combine to make new soil. 

The loss of paleontological resources has the potential to be adverse, especially if it results in the 
loss of scientifically important fossils. However, if surveys and inventories in areas of proposed 
oil exploration and development activities were conducted before work began and avoidance of 
paleontological resource sites was possible, the incidence of impact would be greatly reduced and 
any impacts would be minimal. Prohibiting oil drilling and development in streams and rivers 
would reduce the likelihood of impacts to paleontological resources. 

Development on Native-owned lands could drain oil and gas resources from adjacent Refuge 
lands. Federal regulations require producers to use methods that maximize the volume of oil and 
gas recovered. If the oil or gas reservoir spans both private and Federal lands, drainage from the 
adjacent Federal estate could result.  

4.25.3 Water Resources, Water Quality, and Hydrology 
Activities from road and pad construction could result in unavoidable adverse effects to water 
resources. For example, culvert and bridge work in streams and lakes could disturb stream banks; 
blockages of natural channels and floodways could disrupt drainage patterns; and removal of 
gravel and water from riverine pools and lakes could increase erosion and sedimentation. Because 
roads would have the potential to impact to water resources through the diversions, 
impoundments, and increased sediments runoff they would create, limiting the length of the roads 
would be the most effective way of reducing impacts to water resources. 

Construction could result in short-term subsidence of the ice-rich permafrost along stream banks 
and lakeshores, especially in areas where waves would accelerate the removal of the protective 
soil and vegetative cover. Fine-grained sediments melting out of the ice-rich permafrost would 
increase sediment erosion and the associated changes to stream channel morphology. 

Unavoidable adverse effects on water quality could occur from spills, and from construction of 
ice roads and gravel pads, airstrips, roads, and a pipeline ROW.  

4.25.4 Biological Integrity, Diversity, and Environmental Health 
Although the exchange of lands would have a positive effect on the Service’s ability to maintain 
the biological integrity, diversity and environmental health of the Refuge, once development 
occurred, the impacts of the exchange of lands would be negated and adverse effects to the 
biological integrity, diversity and/or environmental health of the Refuge would likely occur. 
Infrastructure and activities associated with oil development on core lands and pipeline/road 
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ROWs could have adverse effects on the biological integrity, diversity, and environmental health 
of the Refuge. Development within the privately owned corridor through the middle of the 
Refuge might effectively split the Refuge into two large units. Consolidation would increase the 
size of habitat blocks and better facilitate management of Refuge lands within each of the two 
units, but the actual effect of splitting the Refuge in two is uncertain. Loss of organisms and their 
habitats would occur as a result of development. The structure and function of plants and animals 
and the relatively pristine nature of the landscape would be disrupted by development activities. 
Development also would alter the composition, structure, and functioning of soil, water, air, and 
other abiotic features on developed and adjacent areas.  

Development activities could alter wildlife migration patterns on the Refuge. Oil infrastructure 
would require protection from wildland fire. Plants and animals on the Refuge have adapted to 
natural wildfire regimes with minimal wildland fire control. Wildland fire protection in areas with 
oil infrastructure could result in more mid- to late-successional stands of vegetation and wildlife 
species associated with mid- to late-successional vegetation. However, if oil infrastructure was 
removed at the end of the projected life of a field (30 to 50 years) and reclaimed areas were 
allowed to return to historical fire regimes, effects on vegetation would be minor. 

4.25.5 Refuge Purposes 
The long-term impacts of effectively dividing the Yukon Flats Refuge into two large and 
unconnected units are difficult to accurately predict.  It is unlikely that development large enough 
to disrupt fish and wildlife movements between the two halves of the Refuge would occur in the 
foreseeable future.  However, a developed corridor through the middle of the Refuge and across 
the White Mountains could evolve.  This development could impact purpose (i) of the Refuge 
because it would: (1) facilitate human transport of invasive and other species not natural to the 
area, (2) promote connecting roads and utility corridors across the Refuge to link the remaining 
villages with the resources available in the developed corridor, and (3) potentially expedite the 
habitat changes caused by global warming by providing developed openings in the continuous 
boreal habitats. 

4.25.6 Vegetation, Wetlands, and Floodplains 
Direct impacts to vegetation, wetlands, and floodplains described for all action alternatives would 
be unavoidable. Seismic activities, overland moves, and exploratory drilling would occur during 
the winter when the ground is frozen and snow-covered. Such activities could cause impacts that 
linger into the following summer, or longer, in the form of vegetation that appears greener than 
surrounding areas and shallow water tracks and ponding. Impacts caused by oil field 
development, such as burial of vegetation under gravel fill and contamination by oil spills, would 
be unavoidable, direct adverse effects. Placement of gravel drilling pads, roads, airstrips, and 
staging areas, and docks, as well as construction of an oil pipeline ROW and the use of gravel 
mine sites, would permanently disturb or destroy soil and vegetation. Additionally, vegetation 
and soils may be disturbed by the formation of impoundments where gravel structures alter 
drainage patterns. These types of impacts would have an adverse effect on the original plant 
community and its associated fauna, but a beneficial effect on the plant communities that colonize 
those areas. 
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4.25.7 Fish and Essential Fish Habitat 
Unavoidable adverse effects to freshwater and anadromous/amphidromous fish would include 
short-term avoidance behavior and stress related to seismic vibration activity; loss of habitat; 
sedimentation in streams and lakes; and lethal and/or sublethal effects to fish from oil spills. Oil-
spill cleanup activities could compound unavoidable adverse impacts to fish habitat; however, the 
effects would be unlikely to measurably impact fish populations in the region. 

4.25.8 Birds 
Some disturbance of birds by routine activities and oil development would be considered 
unavoidable. Disturbance related to aircraft traffic (such as aircraft support of camps or oil and 
gas facilities), would be likely to have the greatest impact on birds. Fixed-wing aircraft and 
helicopters could fly over nesting areas at various altitudes, causing temporary disturbance effects 
such as displacement of incubating females from nests or broods, potentially allowing predators 
greater access to eggs or young. The presence of roads and pads and activities associated with oil 
and gas development could also cause unavoidable disturbances that affect nesting birds. The 
primary sources of disturbance related to roads and facilities would result from vehicular traffic, 
heavy equipment use, routine maintenance activities, oil spill response training activities, and 
pedestrian traffic. Impacts would be most important if disturbances were to occur in areas of high 
bird use.  

It is likely that habitat would not be a limiting factor for most species nesting on the Refuge, and 
that most birds displaced by disturbances related to oil development would move to adjacent 
habitats. There would also be a permanent loss of bird habitat associated with the construction of 
gravel roads, pads, airstrips, staging areas, pipelines, and gravel excavation sites. The extent of 
disturbance or habitat loss on nesting birds would be related to the location and timing of the 
disturbance or habitat loss and the species and number of individuals in the immediate area. 
While it is likely that many birds would move to adjacent habitats, some impacts associated with 
habitat loss could be unavoidable. 

4.25.9 Mammals 
Some disturbance and disruption of caribou and some habitat alterations from oil development 
under all the action alternatives would be unavoidable. Displacement or reduced habitat use by 
moose, sheep, bear, and caribou would likely be local (within 2 to 2½ miles of oil field roads and 
pipeline corridors) and long term (greater than 1 generation), and could persist over the life of the 
oil fields. Some noise and disturbance of other terrestrial mammals would be unavoidable, but 
would be short term and localized and would not substantially affect mammal populations. 

4.25.10 Threatened and Endangered Species 
The polar bear is the only federally listed threatened or endangered species that has been found on 
the Refuge in recent years. Sightings of polar bears within the Refuge are extremely rare. The 
occurrence of a polar bear in the Refuge in 2008 was anomalous and does not reflect the accepted 
distribution of this species, which is well to the north.  It is highly unlikely that polar bears would 
be adversely impacted by exploration or development on core lands, construction and operation 
of a ROW, or construction of a natural gas pipeline near the Refuge, as these activities that would 
primarily occur in the southcentral portion of the Refuge.  
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4.25.11 Land Use and Recreation  
Adverse effects to scenic quality, solitude, naturalness, and primitive/unconfined recreation from 
oil exploration and development would be unavoidable. These effects would be a direct result of 
exploration and development activities and facilities such as drill pads and pipelines. The areal 
extent of the effects would be limited to the viewshed and/or noiseshed of the development 
activities, leaving most of the Refuge unaffected, but the impacted areas would lose their 
potential wilderness characteristics for at least the life of the activity. Recent and future 
technological advances could make green trails and pads an avoidable impact. 

4.25.12 Wild and Scenic Rivers, Wilderness Values, and Other Special Areas 
Adverse effects to scenic quality, solitude, and naturalness of areas with wilderness values, wild 
and scenic rivers, and other special areas from oil exploration and development would be 
unavoidable. These effects would be a direct result of exploration and development activities and 
facilities such as drill pads and pipelines. The areal extent of the effects would be limited to the 
viewshed and/or noiseshed of the development activities, leaving most of the Refuge unaffected, 
but the impacted areas would lose their potential wilderness characteristics for at least the life of 
the activity. Recent and future technological advances could make green trails and pads an 
avoidable impact. 

Potential outstandingly remarkable values of the Beaver Creek Wild River could be degraded by 
oil exploration, development, and production activities, but unavoidable adverse effects would be 
limited to the area(s) in close proximity to a development or pipeline. An oil pipeline and access 
road ROW would also degrade the scenic and other natural values of the WMNRA and 
designated-Wilderness area, to the extent that lands within the designated-Wilderness area would 
no longer qualify for wilderness designation. 

4.25.13 Visual Resources 
Unavoidable adverse effects to visual resources (i.e., the viewsheds and naturalness of the 
landscape) would occur from oil and exploration and development through the introduction of 
vertical lines, regular spacing, and a greater spectrum of colors. These effects would be a direct 
result of oil exploration and development activities and facilities such as drill pads, roads, and 
pipelines. Recent and future technological advances could make green trails and pads an 
avoidable impact.  

4.25.14 Socioeconomics 
Most economic effects of oil exploration and development would be considered positive effects 
by many people. Increases in employment and associated personal income would occur over the 
life of the exploration, development, and production activities. Revenue increases to Doyon, and 
to the State and Federal governments, would occur during production years. However, these 
increases would be short term (about 30 years), occurring only for the duration of the activities. 
Development activity would establish infrastructure that could enhance the future productivity of 
oil and gas exploration, development, and production. 
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4.25.15 Cultural Resources 
Because cultural resources are nonrenewable, any effects would have some importance. Because 
the exact locations of all potential cultural resources sites are unknown, their disturbance cannot 
be entirely avoided. There are cultural resources within the Refuge that may relate to the entire 
span of human occupation of the region. Historic and prehistoric sites may be located anywhere 
within the Refuge and represent varied ages, cultures, and functions. Because soil forms slowly in 
the arctic, sites that are thousands of years old may be near the surface. If surveys and inventories 
for cultural resources in areas proposed for oil exploration and development were conducted 
before the work began, then the effects to cultural resources in these areas would be reduced or 
avoided. Timely intervention following the discovery of cultural resources would effectively 
mitigate many effects, either through site avoidance or data recovery. Salvage archaeology to 
recover remaining site data from a disturbed site would result in the total destruction of the site, 
although the recovered data would effectively mitigate for this destruction. 

4.25.16 Subsistence 
Moose, caribou, fish, birds, and vegetation/fruits are important subsistence resources for Yukon 
Flats residents. Noise and disturbance from seismic surveys, exploration, development, and 
production could affect the harvest of subsistence resources in the communities. No harvest areas 
would become unavailable for use, but many subsistence users would avoid areas of oil 
development because of regulatory exclusion (real or perceived), and the potential for 
contamination of species.  

While noise, traffic disturbance, and oil spills would produce chronic, short-term impacts on 
subsistence species, none of these impacts would lead to the elimination of any subsistence 
resource. Disturbance to, and displacement of, wildlife could lead to an unavoidable reduction in 
wildlife harvest by making the harvest more difficult, costly, and time consuming for subsistence 
hunters. Effects on the harvest of other species from noise and traffic disturbance, and 
construction activities should be avoidable, if mitigated. If oil infrastructure was located in 
subsistence hunting areas, some (real or perceived) restrictions on access by subsistence hunters 
would be unavoidable. 

Disturbance effects on wildlife could disrupt sociocultural systems for an entire season or more. 
Nevertheless, it is not expected that these disruptions would displace ongoing sociocultural 
institutions, community activities, or traditional practices for harvesting, sharing, and processing 
resources. Some cultural values, such as sharing, could be reinforced by shortages in the short 
term, but could be strained after several seasons of harvest shortages. Long-term harvest failures 
or the loss of a resource would irreparably strain the bonds of sharing and reciprocity that bind 
the communities of the Yukon Flats.  

4.25.17 Environmental Justice 
The Environmental Justice Executive Order requires the consideration of the potential effects of 
proposed projects on Native subsistence activities. Noise and disturbance from routine 
development activities would be unavoidable. The most substantial unavoidable environmental 
justice effects on Native communities would be from exploration and development activities that 
reduced the populations or production of terrestrial mammals, birds, and fish. These effects, 
which could occur under all action alternatives, would primarily include effects on subsistence 
resources and therefore disproportionate effects on Native populations. Most other subsistence 
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effects would be short term, local, and relatively minor, and would not be expected to raise 
environmental justice concerns. 

4.25.18 Human Health 
Unless the trend toward higher consumption of store-bought food is reversed through effective 
mitigation measures that support and protect subsistence traditions and harvests, diabetes, 
metabolic disorders, and chronic diseases would likely continue to increase. Because the 
displacement of subsistence resources and hunters is anticipated, injuries could increase but could 
be offset by measures targeted at increasing hunter safety. The predicted influx of workers to 
villages along with disruption of subsistence harvests and ongoing acculturation could lead to 
unavoidable increases in social problems, such as domestic violence, alcohol and drug abuse, and 
suicide. Because of low baseline rates of human immunodeficiency virus (HIV), there is a 
particular risk of increased prevalence as contact with people from outside the region increases. 

4.26 Relationship between the Local Short-term Uses and Maintenance and 
Enhancement of Long-term Productivity 

This section discusses the short-term effects of the potential use of portions of the core and non-
exchange lands within the exterior Refuge boundary for oil exploration and development 
activities, versus the maintenance and enhancement of potential long-term productivity of the 
Refuge’s environmental resources. 

Short term refers to the total duration of exploration and production activities, whereas long term 
refers to an indefinite period beyond the termination of oil production. The specific impacts vary 
in kind, intensity, and duration according to the activities occurring at any given time. Initial 
activities, such as seismic surveying and exploration drilling, result in short-term, localized 
impacts. Development drilling occurs sporadically throughout the life of an oil field, but also 
results in short-term, localized impacts. Activities during the production life of a field may result 
in chronic impacts over a longer period of time (25 to 35 years), potentially punctuated by more 
severe impacts as a result of accidental events. Platform removal is also a short-term activity with 
localized impacts; the impacts of site clearance may be longer lasting. Over several decades the 
natural environmental balances should be restored. 

Until more reliable data become available, the long-term effects of chronic or major spills of 
hydrocarbons cannot accurately be projected. In the absence of these data, it must be assumed 
that chronic spills or a major large oil spill could result in decreased long-term productivity. 

4.26.1 Air Quality and Climate 
Short-term degradation of air quality related to construction, placement, and operation of 
exploration and production facilities would occur on the Refuge. Air quality is a renewable 
resource; when activities that produce emissions cease, the local air quality returns to its original 
natural condition. 
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4.26.2 Geology and Geologic Hazards, Soils, Paleontological Resources, and Oil and 
Other Mineral Resources 
Soils potentially affected by exploration practices would cover very small areas, although soil 
could be directly impacted during development for construction of pads and roads. Additional soil 
could be lost if new gravel quarries are developed. Replacement of soils after well abandonment 
could allow soils to eventually re-establish. While the formation of soils is a very slow process, 
short-term uses would have a very small long-term effect. Soils lost through the construction of 
permanent facilities would essentially be permanent. 

Because paleontological and mineral resources are nonrenewable, there is no difference between 
short-term and long-term impacts. The resource cannot recover from some types of adverse 
impacts. Once disturbed, the materials and information of paleontological deposits may be 
permanently compromised. Any destruction of paleontological sites, especially those determined 
to have particular scientific value, would represent long-term losses. Any discoveries of 
paleontological resources as a result of surveys required prior to development of a lease would 
enhance long-term knowledge of the area and these resources. Furthermore, once paleontological 
deposits are disturbed and exposed, natural erosion could accelerate the destruction of fossils. 
Exposed fossils also are vulnerable to unauthorized collecting and digging. Once removed, 
mineral resources, including oil, would be lost forever. 

4.26.3 Water Resources, Water Quality, and Hydrology 
Oil exploration and development would result in both short-term and long-term effects to water 
resources and quality. Construction activities that disturb stream banks or lake shorelines, 
temporarily block natural channels, and remove gravel would all cause short-term increases in 
erosion and sedimentation. Water removal could cause short-term changes in aquatic habitat. 
Permanent gravel roads and pads, airstrips, pipelines, and facilities constructed adjacent to or 
crossing streams and lakes would have long-term effects on water resources. Removal of these 
structures from streams and lakes after production ceased would restore drainage patterns and 
natural sedimentation processes. Long-term changes could occur where thermokarst erosion 
caused major changes in stream banks, and lake shorelines, and altered natural drainage patterns. 
Oil spills would have both short- and long-term impacts, especially to fish resources. 

Oil exploration and development would result in both short-term and long-term effects to water 
quality. Construction activities associated with road and pad construction; culvert and bridge 
work in streams and lakes that disturbed stream banks or shorelines; blockages of natural 
channels and floodways that disrupted drainage patterns; and removal of gravel would all cause 
short-term increases in erosion and sedimentation. Water removal could cause short-term changes 
in aquatic habitat, although these impacts would be minimized by limiting water withdrawals. 
Permanent gravel roads and pads, airstrips, pipelines, and facilities constructed adjacent to or 
crossing streams and lakes would have long-term effects on water quality. Oil spills would have 
both short- and long-term impacts on water quality and fish habitat. 

4.26.4 Biological Integrity, Diversity, and Environmental Health 
The exchange of lands would have a positive effect on the Service’s long-term ability to maintain 
the biological integrity and diversity of the Refuge. Environmental health also would not be 
affected by the land exchange unless development occurred. Once development occurred, 
however, the impacts of the exchange of lands would be noticed, and could include impacts to the 
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biological integrity, diversity, and/or environmental health of the Refuge. Infrastructure and 
activities associated with oil development on core lands and pipeline/road ROWs could have 
short-term effects on the biological integrity, diversity, and environmental health of the Refuge. 
Development within the privately owned corridor through the middle of the Refuge might 
effectively split the Refuge into two large units. Continuity would increase the size of habitat 
blocks and better facilitate management of Refuge lands within each of the two units, but the 
actual effect of splitting the Refuge in two is uncertain.  

4.26.5 Refuge Purposes 
The long-term impacts of effectively dividing the Yukon Flats Refuge into two large and 
unconnected units are difficult to accurately predict.  It is unlikely that development large enough 
to disrupt fish and wildlife movements between the two halves of the Refuge would occur in the 
foreseeable future.  However, a developed corridor through the middle of the Refuge and across 
the White Mountains could evolve. This development could impact purpose (i) of the Refuge 
because it would: (1) facilitate human transport of invasive and other species not natural to the 
area, (2) promote connecting roads and utility corridors across the Refuge to link the remaining 
villages with the resources available in the developed corridor, and (3) potentially expedite the 
habitat changes caused by global warming by providing developed openings in the continuous 
boreal habitats. These effects could be short-term if access to the Refuge is limited after 
production ceases. However, if access is maintained, the long-term productivity of the Refuge 
could be compromised in developed areas. 

4.26.6 Vegetation, Wetlands, and Floodplains 
The construction of well collars for exploration wells and use of vehicles during overland moves 
and seismic exploration would have long-term effects on vegetation. All effects of oil-field 
construction on vegetation would be long term, though new oil spills and dust and gravel spray 
from vehicular traffic on the gravel pads would not occur after field abandonment. The recovery 
time for vegetation from a spill could last several years, but it is not known how long changes to 
plant communities as a result of dust effects would persist. Although research indicates that 
natural plant communities can be restored to gravel pads (McKendrick 1997), especially if some 
silt-loam soil is added to the substrate, the time until recovery of natural canopy cover would be 
so long that the impacts might be considered permanent from a human perspective. The long-term 
productivity of these localized areas would be reduced; however, these areas represent less than 
1% of the Refuge. Placement of gravel drilling pads, roads, airstrips, staging areas, and docks, as 
well as construction of pipelines or the use of gravel mine sites, would permanently disturb or 
destroy vegetation, unless sites were subsequently reclaimed. 

Biological resources that contribute to the function and value of wetlands and floodplains on the 
North Slope include soils and water resources. Please refer to the discussions for each of these 
resources for information on the relationship between local short-term uses and maintenance and 
enhancement of long-term productivity of wetlands and floodplains. 

4.26.7 Fish and Essential Fish Habitat 
Impacts to fish resources and habitat would occur from oil exploration and development. Most 
impacts would be short term and confined to small segments of habitat and localized components 
of the fish population. Although seismic surveys, construction activities, and oil spills are of 
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particular concern, disturbances would be unlikely to result in decreased long-term productivity 
of fish populations. The exception would involve an oil spill into a water body with no migration 
pathways. Losses in a specific water body would be permanent if all individuals of a species were 
killed in a spill. 

4.26.8 Birds 
Birds may experience short-term effects from any factors or activities that disturb their normal 
daily and seasonal pattern of activities. Of the routine activities associated with oil exploration 
and development and helicopter and fixed-wing aircraft would have the greatest potential for 
disturbing birds. Helicopter flights would likely occur throughout the life of this project. The 
other sources of disturbance related to roads and facilities would result from vehicular traffic, 
heavy equipment use, routine maintenance activities, oil spill response training activities, and 
pedestrian traffic. These disturbances would likely impact birds during the life of the field, but 
would be unlikely to continue after field abandonment. However, the effects of habitat loss or 
alteration could continue indefinitely. 

4.26.9 Mammals 
Short-term, localized effects could occur in the event of an oil spill, although it is expected that 
oil spills in the core and non-exchange lands would be small and would not likely affect a large 
area. Potential effects include mortality of individuals, physiological stresses in surviving 
individuals, reduction in the number of species or species populations in the affected area, 
changes in the distribution of species or individuals, and changes in behavior or migration 
patterns. Over the long-term, cumulative effects could occur if recovery from the short-term 
effects extended beyond the production life of the field. The potential effects of noise disturbance 
and terrestrial habitat alteration could also include short-term, localized effects such as mortality, 
stress, decreases in or redistribution of populations or species, and changes in survival patterns. 
Effects of oil and gas development on terrestrial mammals and their habitats would be long term 
(beyond the production life of the field); however, those effects are not expected to occur at the 
population level. Long-term biological productivity could be lost from areas used as facility sites. 

4.26.10 Threatened and Endangered Species 
The polar bear is the only federally listed threatened or endangered species that has been found on 
the Refuge in recent years. Sightings of polar bears within the Refuge are extremely rare. The 
occurrence of a polar bear in the Refuge in 2008 was anomalous and does not reflect the accepted 
distribution of this species, which is well to the north.  It is highly unlikely that polar bears would 
be impacted by exploration or development on core lands, construction and operation of a ROW, 
or construction of a natural gas pipeline near the Refuge as these activities would primarily occur 
in the southcentral portion of the Refuge. Short-term disturbance of polar bears could result from 
winter exploration, construction and operation activities. It is possible that some polar bears could be 
killed in defense of life or property. 

4.26.11 Land Use and Recreation 
Short-term use of portions of core and non-exchange lands for oil development could affect the 
long-term use and value of recreation and wilderness resources. Rehabilitation and removal of 
pads, roads, and facilities would be unable to restore the original condition of the land or its 
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original recreation and wilderness value. If airstrips were not removed or rehabilitated, recreation 
opportunities in the area could be enhanced by increasing access. However, scenic quality, 
naturalness, and primitive and unconfined recreation opportunities, which are essential to 
wilderness values, still would be negatively impacted by the presence of the airstrip. 

4.26.12 Wild and Scenic Rivers, Wilderness Values, and Other Special Areas 
Oil and gas exploration, development, and production activities would constitute a short-term 
commitment of resources that could impact scenic river and wilderness values. Construction of a 
pipeline and access road ROW could impact the future designation of designated-wilderness as a 
Wilderness area under the Wilderness Act as well as the scenic qualities of the WMNRA.  

4.26.13 Visual Resources 
Short-term use of portions of core and non-exchange lands for oil development could affect the 
long-term value of visual resources. Rehabilitation, removal, and revegetation of pads, roads, and 
facilities would eventually cause the viewshed to resemble a more natural condition. However, it 
is possible that the full value of the original scenic quality and viewshed would not be regained. 
Visual resources could still be negatively impacted by any remnants of oil activities and by 
changes from the original landscape. 

4.26.14 Socioeconomics 
Economic benefits would accrue from production of oil from core and non-exchange lands. 
Economic benefits, including any decrease in the Nation’s dependency on foreign oil, would be 
short term. Increases in employment and associated personal income would occur over the life of 
the exploration, development, and operation activities. Revenue increases to Doyon, Native 
villages, and State and Federal governments would occur during the production years. However, 
these increases would occur only for the duration of the activities. Development activity would 
result in infrastructure that in the short term could enhance future productivity of oil exploration, 
development, and production. 

4.26.15 Cultural Resources 
Because cultural resources are nonrenewable, there is no difference between short-term and long-
term impacts. Cultural resources cannot recover from most types of effects. Historic structures 
could benefit from preservation and stabilization efforts prompted by nearby development. 
However, once disturbed, a cultural resource could never be returned to its original context. Any 
destruction of cultural resource sites would represent long-term losses. Salvage archaeology to 
recover remaining site data would generally result in the total destruction of the site, although the 
recovered data would effectively mitigate for loss of the site. Any discoveries of cultural 
resources made during surveys required prior to development would enhance knowledge of the 
history and early inhabitants of the region and serve to effectively mitigate further potential 
effects of activities in the area. 

4.26.16 Subsistence 
In the short term, the redistribution, reduction, or displacement of subsistence species could affect 
regional subsistence-harvest patterns. Such short-term effects would not be expected to have 
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long-term consequences unless chronically imposed on the subsistence resource base of the 
region. Habitat destruction could cause a local reduction in subsistence species, a potential long-
term impact to communities affected by such reductions. Increases in the amount of land used for 
infrastructure and development would reduce the amount of area suitable for subsistence hunting. 
Development could change the distribution of moose and other subsistence species. Roads would 
increase access and competition for resources over the long term and could further affect 
subsistence harvests. Increasing human populations would require that more resources be 
harvested over wider areas to maintain the subsistence way of life. The potential for user conflicts 
could increase in areas where current uses overlap. 

Increased population, industrial activity, and minor gains in revenues and employment could 
potentially disrupt sociocultural patterns in Native communities in the short term. Income and 
employment allocation disparities could increase, causing intra-community conflict. Short-term 
effects on subsistence resources would disrupt social systems if these effects were to occur 
repeatedly (chronically) over the lifetime of oil activities on core and non-exchange lands. Habitat 
destruction would locally reduce or displace subsistence species, a long-term cumulative effect on 
the regional subsistence economy. As a result, sociocultural values and cultural institutions would 
be affected.  

4.26.17 Environmental Justice 
Any impact on subsistence resources that would have a chronic effect on the sociocultural system 
or subsistence resources over the lifetime of oil and gas activities (about 30 years) would 
disproportionately affect the people of the Yukon Flats. Such an effect would only be expected to 
occur in the event of long-term population and productivity effects to moose, caribou, fish, or 
water birds. 

4.26.18 Human Health 
In the case of public health, “long-term productivity” is defined as positive measures of health. 
Oil development could result in substantial increases in social pathology in these communities. 
Because social pathology (such as alcohol and drug abuse and domestic violence) substantially 
impacts the early childhood environment and can lead to lifelong health measures as well as the 
chance of social dysfunction in subsequent generations, increases in social pathology would 
produce long-term commitment of resources. Similarly, if subsistence impacts occur, the 
projected increases in diabetes and metabolic disorders would endure for the lifetime of affected 
individuals. It is difficult to predict whether dietary changes resulting from decreasing success of 
subsistence hunting would result in a long-term or permanent dietary shift toward store-bought 
foods, or whether communities would revert to a subsistence-based diet as resources became 
more available. Increases in accidents would parallel social pathology as well as more difficult 
hunting conditions, and would endure until these problems were resolved. Food insecurity and 
hunger would likely parallel the availability of subsistence resources, and could improve more 
rapidly if subsistence resources were to become more readily available at the conclusion of the 
project. 

4.27 Irreversible and Irretrievable Commitment of Resources 

Irreversible commitments are those that cannot be reversed, except perhaps in the long term. 
Examples include mining of resources, production or use oil or gas, alteration of landscapes, and 
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extinction of species. Irretrievable commitments are those that are lost for a period of time 
(generally project life or less). The Proposed Action and other action alternatives would result in 
some irreversible and irretrievable commitments as described by resource type in Table 4-61. 
There would be no commitments under the No Land Exchange Alternative. 

4.28 Energy Requirements and Conservation 

There would be no unusual energy requirements for implementing any of the alternatives. Energy 
use would be proportional to level of exploration and development that occurs. 
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Table 4-61 Irreversible and irretrievable commitment of resources by the action alternatives 

Resource Irreversible Irretrievable Description 
Air Quality and 
Climate No No Emissions from oil and gas exploration and development would not exceed Federal or State air quality 

standards beyond the immediate area and would return to existing conditions when operations cease. 

Geology, Geologic 
Hazards, Soils, 
Paleontological 
Resources, and Oil 
and other Mineral 
Resources 

Yes Yes 

Up to 500 million barrels of oil might be produced, transported off site, sold, and then used. This would 
comprise an irreversible and irretrievable commitment of mineral resources. Construction of oil field 
developments would result in the mining of an estimated 2,940,000 (small oil field) to 12,000,000 cubic 
yards (large oil field) of gravel from 147-240 acres and the placement of gravel over approximately 735-
1,200 acres for construction of pads and roads. Mining and gravel placement would be on private lands 
and Federal lands. Gravel mining would be an irreversible and irretrievable commitment of resources, and 
the gravel mining and placement could cause an irretrievable loss of paleontological resources and soils in 
the area. 

Water Resources, 
Water Quality, and 
Hydrology 

No Yes 
Exploration could use up to 80 acre-feet of surface water over a period of 4 years; development could use 
up to 10 acre-feet per year or 600 acre-feet over the lifespan of a field. The resource is likely to be surface 
water, and its use would be an irretrievable commitment of resources. 

Biological Integrity, 
Diversity, and 
Environmental Health 

Yes Yes 

There would be irreversible and irretrievable commitments that would be positive and negative impacts on 
biological integrity. Positive benefits include a net gain of 96,500 to 216,500 acres (including 1,430-3,720 
lakes and 118-350 river miles) under Federal ownership and an overall consolidation of Federal 
landholdings as evidenced by a reduction in total Federal boundaries in the Refuge of 137 to 158 miles 
(16-18% reduction in boundary miles per acre owned). These effects represent an irretrievable and 
irreversible commitment. Adverse effects include the division of the Refuge into two halves by the 
extension of continuous private landownership from north to south although easements would be 
maintained between the two halves. Development on the core lands and additional development on non-
exchange lands could disturb animals that use the Refuge and affect their movement. Changes in fire 
management due to development could affect fire regime and habitats. Commitments to provide access to 
seismic surveys and exploratory drilling, and development access rights-of-way would contribute to 
further habitat fragmentation and effects on animal movements. 

Refuge Purposes Yes  Yes 

There would be irreversible and irretrievable commitments that would be positive and negative impacts on 
the ability of the Refuge to fully meet its purposes. Positive benefits include a net gain of 96,500-216,500 
acres under Federal ownership and an overall consolidation of Federal landholdings as evidenced by a 
reduction in total Federal boundaries in the Refuge of 137 to 158 miles (16 to 18% reduction in boundary 
miles per acre owned and lands are consolidated into larger parcels). These effects represent irretrievable 
and irreversible commitment. If oil development occurs, a right-of-way may be required across Refuge 
lands, and a pipeline and gravel road would be constructed. Fish and wildlife habitats could be lost on up 
to 450 acres of Refuge lands, and the road/pipeline could affect animal movements. Refuge purposes 
would not be met over these areas, and these impacts constitute irretrievable and irreversible 
commitments. 
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Table 4-61 Irreversible and irretrievable commitment of resources by the action alternatives (continued) 

Resource Irreversible Irretrievable Description 

Vegetation, Wetlands, 
and Floodplains 

No (exploration) Yes 

Approximately 242-412 acres may be cleared (mulched) of woody vegetation for seismic surveys and 
(ice) drilling pads on private lands. Another 250 acres may be cleared for access trails (100 acres on 
Refuge lands). These areas would be allowed to regenerate but regrowth would take 30-230 years 
depending on vegetation type. Approximately 415 acres of wood may be cleared of woody vegetation for 
a pipeline rights-of-way and maintained in that state for 30-50 years. These are considered irretrievable 
commitments of resources.  

Yes (development) Yes 
Gravel mining and construction of gravel roads and pads would occur on 880 acres (small oil field) to 
1,440 acres (large oil field) of vegetated lands if an oil field is developed. This would be an irretrievable 
and irreversible commitment of resources. 

Fish and Essential 
Fish Habitat Yes Yes 

Direct effects on fish and essential fish habitat would be minimal. Fish and their habitats could be lost for 
construction of roads, pads, and gravel mining, and would be considered an irretrievable and irreversible 
commitment of resources. Most of this loss (except for access roads) would be on private lands. There 
would be an increase of approximately 96,500-216,500 acres of priority fish and wildlife habitats on 
Federal lands in the Refuge. 

Wildlife Resources Yes Yes 

Direct effects on wildlife would be minimal. Approximately 880-1,440 acres of wildlife habitat would be 
lost for construction of roads, pads, and gravel mining, and would be considered an irretrievable and 
irreversible commitment of resources. Most of this (except for access roads) would be on private lands. 
There would be an increase of approximately 96,500-216,500 acres of priority wildlife habitats on 
Federal lands in the Refuge. 

Threatened and 
Endangered Species No No There would be negligible effects on polar bears. 

Land Ownership Yes Yes 

Effects on land ownership would be semi-permanent and are considered to be an irretrievable and 
irreversible commitment of resources. The effect on total Federal land ownership would generally be a 
positive one with a net gain of 26,500 to 216,500 acres and an overall consolidation of Federal 
landholdings as evidenced by a reduction in total Federal boundaries in the Refuge of 137 to 158 miles 
(16 to 18% reduction in boundary miles per acre owned). Native land ownership would be decreased by 
the same amount. The land exchange is based on equal value, so there should be no net loss of land value 
for either party. The Federal Government would be committed to providing ROWs for access across 
Federal lands. 

Land Use and 
Recreation Yes Yes 

Most land use is for subsistence, recreation, and conservation. Most recreation is along waterways. 
Although there could be some diminution of quality of recreational use if development occurred along a 
used water body, the net effect is positive as 109,500 to 229,500 more acres would be open to public use.  
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Table 4-61 Irreversible and irretrievable commitment of resources by the action alternatives (continued) 

Resource Irreversible Irretrievable n Descriptio

Wild and Scenic 
Rivers, Wilderness 
Values, Special Areas 

Yes Yes 

If an oil field is developed in the central or southern part of Yukon Flats, one of two potential pipeline/access road 
ROWs would traverse the White Mountain National Recreation Area (WMNRA); that route, consisting of a gravel 
road and elevated pipeline, could affect 394 acres in the WMNRA, an irretrievable and irreversible impact. There 
is no Wilderness on the Refuge, but one area has been recommended for designation, and most lands within the 
Refuge have wilderness values. Development would diminish these wilderness values during the life of the 
development within the viewshed of the development; these effects represent an irretrievable and irreversible 
commitment of resources.  

Visual Resources No Yes 
Impacts to visual resources would include changes to the landscape and viewshed due to clearing of survey lines 
and construction/operation of oil field developments. Most effects would be restored over time or at the end of the 
field life; these effects represent an irretrievable and irreversible commitment of resources.  

Socioeconomics Yes  Yes
Socioeconomic effects would be largely short term and positive in that there would be increased employment 
opportunities and increased revenues for the State of Alaska and Yukon Flats residents that are Doyon 
shareholders.  

Cultural Resources Yes Yes 

No Alaska Heritage Resource Survey (AHRS) sites and five place name sites are located on lands that would be 
transferred to Doyon. There are likely unknown cultural resources on these properties, and development of these 
lands would represent an irreversible and irretrievable commitment. Cultural resources (three AHRS sites) and 13 
place names are located on lands that would be transferred from Doyon to the Service. Neither drilling nor 
development would take place on these lands. Seismic surveys could potentially impact unanticipated discoveries 
of cultural resources.  

Subsistence Yes Yes 

Transfer of land ownership could result in increased competition for subsistence resources with recreational 
hunters and fishermen. However, a subsistence priority is maintained. These effects are irreversible and 
irretrievable. The temporary loss of subsistence use of lands due to exploration or development would be minor 
and irretrievable, lasting as long as the activity (exploration 1 to 2 years, development 30 to 50 years). 

Environmental Justice Yes Yes 

Effects on land ownership would be semi-permanent and are considered to be an irretrievable and irreversible 
commitment of resources. Native land ownership would be reduced by 26,500 to 216,500. The land exchange is 
based on equal value, so there should be no net loss of land value for either party. Potential exists for a rise in 
social ills (alcohol abuse, drug use, loss of language, high accident rates, decline on community rituals and 
festivities) that is common with rapid industrial development of small rural or indigenous communities. 
Development would result in increased employment opportunities. 

Human Health No No With the exception of the possible rise in social ills described above under socioeconomics, no effects on human 
health as expected. 
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