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1 Essential Fish Habitat Background 
The Sustainable Fisheries Act of 1996 (Public Law 104-297), which amended the Magnuson-Stevens 
Fishery Conservation and Management Act (MSFCA), requires Federal agencies to consult with the 
National Marine Fisheries Service (NMFS) on activities that may adversely affect Essential Fish Habitat 
(EFH). The MSFCA defines EFH as “waters and substrate necessary to fish for spawning, breeding, 
feeding, or growth to maturity.” In addition, it states “for the purpose of interpreting the definition of 
essential fish habitat: ‘waters’ includes aquatic areas and their associated physical, chemical, and 
biological properties that are used by fish, and may include areas historically used by fish where 
appropriate; ‘substrate’ includes sediment, hard bottom, structures underlying the waters, and associated 
biological communities; ‘necessary’ means the habitat required to support a sustainable fishery and a 
healthy ecosystem; and ‘spawning, breeding, feeding, or growth to maturity’ covers a species’ full life 
cycle” (Public Law 94-265). 

According to Section 600.810 of Subpart J of the MSFCA, adverse effect is “any impact which reduces 
quality and/or quantity of EFH.” This section also states that “adverse effects may include direct (e.g., 
contamination or physical disruption), indirect (e.g., loss of prey, or reduction in species’ fecundity), site-
specific or habitat-wide impacts, including individual, cumulative or synergistic consequences.” 

The objective of the Point Thomson Project EFH assessment is to determine whether or not the proposed 
action alternatives “may adversely affect” designated EFH for relevant federally-managed fisheries 
species within the proposed action area. It also describes the conservation measures proposed to avoid, 
minimize, or otherwise offset potential adverse effects to designated EFH resulting from the proposed 
action. 

2 Proposed Action and Alternatives 

2.1 PROJECT AREA 
The Point Thomson Project, located on the North Slope of Alaska 60 miles east of Prudhoe Bay on the 
coast adjacent to Lion Bay, proposes to develop hydrocarbon resources within the Thomson Sand 
reservoir. The project area is defined to extend eastward from Deadhorse to the Canning/Staines River, 
and from the lagoon side of Flaxman Island and the Maguire Islands along the Beaufort Sea coast to 
approximately 8 miles south of the coast line. Most of the Thomson Sand Reservoir is offshore, under 
state coastal waters, while most of the proposed facilities would be located on land. The western boundary 
of the Arctic National Wildlife Refuge is approximately 2 miles from the easternmost extent of the 
proposed project. An export pipeline and transportation routes would extend from the Point Thomson 
facilities to existing facilities to the west. Figure 1 shows the general location of the Point Thomson 
Project. 

2.2 PROJECT DESCRIPTION 
The U.S. Army Corps of Engineers (Corps), the lead federal agency responsible for complying with the 
National Environmental Policy Act (NEPA), defines the Point Thomson Project’s overall project purpose 
as: 1) produce hydrocarbon liquids from the Thomson Sand Reservoir, 2) delineate the Thomson Sand 
Reservoir, and 3) test the oil rim and natural gas deposits of the Thomson Sand Reservoir and potential 
hydrocarbon deposits of the Brookian Group sandstones. Development would result in building facilities 
associated with the exploration and recovery of hydrocarbon liquids.  
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All action alternatives being evaluated in the Environmental Impact Statement being prepared for the 
project would include the following components: gravel pads to support drilling and production 
operations; export and infield pipelines; gravel and/or ice roads and airstrips to support transportation 
needs; and waste disposal and support facilities. While each alternative has a unique configuration of pads 
for drilling and production, they all incorporate a combination of a Central Well Pad, a Central Processing 
Facility (CPF), an East Well Pad, and a West Well Pad. The Central Pad is the largest in all the 
alternatives and would be the primary location for construction, drilling, and operations activities. Each 
alternative would have five wells capable of either production or injection. Additionally, one disposal 
well would be drilled at the CPF. Production and injection wells would be drilled using directional 
drilling techniques to reach the offshore reservoir. The East and West Pads would have wells that would 
be used initially to delineate and evaluate the reservoir, and to determine whether the rim of oil 
surrounding the gas reservoir would be viable for production. In addition to infield pipelines, a 22-mile-
long export pipeline would be constructed to transport hydrocarbon liquids from Point Thomson to an 
existing common carrier pipeline at the Badami Development to the west. Pipelines would be elevated on 
vertical support members (VSMs) with a minimum 7 foot clearance between the bottom of the pipe and 
the tundra surface. Pipeline stream crossings would be accommodated by adjusting the spacing of VSMs. 
Gravel roads would cross creeks and small tundra streams with culverts or bridges, but only bridges 
would be used to cross the larger drainages. In order to build gravel roads, ice roads would be built along 
the proposed alignment and gravel would be laid in the winter. The project would also include 
infrastructure such as communications towers and staging facilities at Badami, Prudhoe Bay, and/or 
Deadhorse. Placement of gravel structures (for pipelines, pads, roads, and airstrip) would involve 
permanent placement of fill in wetlands while construction of project ice structures (pads, roads and 
airstrip) would involve seasonal marine and freshwater water extractions for the life of the project. 
Freshwater also would be extracted annually for drilling activities, dust suppression, potable water, and 
other camp needs. Below are details of the project for each proposed alternative. 

2.2.1 Alternative A: No Action  

Under the No Action Alternative, the Corps would not issue a permit for placement of fill in wetlands and 
other waters of the U.S. and the Applicant would suspend project engineering and planning activities for 
the evaluation of the Thomson Sand and other hydrocarbon resources at Point Thomson. The two existing 
wells have been capped, and only ongoing monitoring activities would take place. 

2.2.2 Alternative B: Applicant’s Proposed Action 

Alternative B would utilize seasonal and infield ice roads, marine transport by coastal and oceangoing 
(sealift) barges, air transport by helicopters and fixed-wing aircraft, and gravel roads. This alternative 
includes construction of a sealift facility and a service pier on the coast at the Central Pad to allow 
docking by sealift and coastal barges. A small amount of dredging and screeding would be needed to level 
the seafloor for barge landing. Infield gravel roads would be constructed to connect the Central, East, and 
West Pads, airstrip, gravel mine and stockpile, and freshwater supply sources. During construction, there 
would be seasonal ice access roads between the Endicott Spur Road and Point Thomson to provide winter 
access and to support export pipeline construction. Infield ice roads would be constructed to support 
gathering pipeline construction. A gravel airstrip would be constructed south of the Central Pad, 
approximately 3 miles inland from the coast. During operations, ice access roads would be constructed 
approximately once every 5 years.
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2.2.3 Alternative C: Inland Pads with Gravel Access Road 

Alternative C would minimize impacts to coastal resources to the extent possible by locating project 
components inland from the coastline and reducing coastal access to the Point Thomson site. The 
alternative is composed of four gravel pads (a Central Processing Pad 2 miles inland, East and West Pads 
both one-half mile inland, and a Central Well Pad) and a gravel access road between Point Thomson and 
the Endicott Spur Road in lieu of constructing a coastal barge facility at Point Thomson. The gravel 
access road would allow year-round access to Point Thomson and would remove direct marine transport, 
therefore, no barge facilities would be built. A 51-mile export pipeline would be constructed from the 
Central Pad to connect to the existing Endicott common carrier pipeline. The proposed pipeline route 
from Point Thomson to Endicott would be 500 feet south of and parallel to the gravel access road. Under 
this alternative, the pipeline would cross larger, braided rivers which contain EFH.  

2.2.4 Alternative D: Inland Pads with Seasonal Ice Access Road 

Alternative D would minimize impacts to coastal resources to the extent possible by locating project 
components inland from the coastline and reducing coastal access to the Point Thomson site. Similar to 
Alternative C, no barging facilities would be built. The alternative is composed of the same four gravel 
pads as described in Alternative C. Alternative D would require construction of a sea or tundra ice road 
between the Endicott Spur Road and the Point Thomson site annually for the life of the project. 

2.2.5 Alternative E: Coastal Pads with Seasonal Ice Roads 

Alternative E would reduce impacts to wetlands and surrounding water resources by minimizing the 
development footprint. To achieve this, this alternative would reduce the amount of gravel fill needed for 
some of the project components. During drilling, the gravel well pad footprints would be expanded by 
multiyear ice pads to support all the necessary equipment. Over the long term during operations, the ice 
pad footprint would be removed and only the gravel fill would remain. The gravel footprint would also be 
reduced by the use of seasonal ice roads for much of the infield road system. Alternative E would include 
barging facilities as described for Alternative B. 

3 Essential Fish Habitat 

3.1 EFH DESCRIPTIONS 
In 2009, the Arctic Fisheries Management Plan (AFMP) was developed by the North Pacific Fisheries 
Management Council (NPFMC) for fish in the Chukchi and Beaufort seas (NPFMC 2009, 74 CFR 
56734). Increasing water temperatures, changes in fish stock distributions, and changes in ice cover could 
favor development of commercial fisheries in AFMP waters. The current policy prohibits commercial 
fishing in the Chukchi and Beaufort seas until there is sufficient information available to enable 
sustainable management of commercial fisheries in the Arctic (NPFMC 2009, 74 FR 56734). EFH is 
designated in the Arctic Ocean for snow crab (Chionoecetes opilio), saffron cod (Eleginus gracilis), arctic 
cod (Arctogadus glacialis) and Pacific salmon. Of these, arctic cod is the only species in the Arctic 
Management Area for which designated EFH extends into the study area. In addition, nearshore and 
marine EFH has been designated for all five species of Pacific salmon: pink (Oncorhynchus gorbuscha), 
chum (Oncorhynchus keta), Chinook (Oncorhynchus tshawytscha), sockeye (Oncorhynchus nerka), and 
Coho (Oncorhynchus kisutch) salmon.  Freshwater EFH is designated for pink and chum salmon in the 

http://en.wikipedia.org/wiki/Chionoecetes_opilio
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Canning/Staines, Kavik/Shaviovik, and Sagavanirktok Rivers; however, salmon are infrequently 
encountered on the Arctic Coastal Plain. 

EFH is designated based on best available scientific information (NMFS 2005). The MSFCA defines 
categories to describe the level of understanding used to designate EFH; Level 1: Presence/absence 
distribution data are available for some or all portions of the geographic range of the species; Level 2: 
Habitat-related densities of the species are available; Level 3: Growth, reproduction, or survival rates 
within habitats are available; and Level 4: Production rates by habitat are available (NMFS 2005). In 
addition, Level 0 was established to describe EFH for those life history stages where EFH could be 
inferred from another life history stage or a species with similar habitat characteristics. Arctic cod EFH is 
designated based on Level 1 information for adults and late juveniles. There is insufficient data available 
to designate EFH for eggs, larvae, and early juveniles (NPFMC 2009). Pacific salmon EFH in Alaska is 
designated based primarily on Level 1 information for all species and life stages (NMFS 2005). Table 1 
displays the level used to determine EFH status for Pacific salmon species in the Arctic.  

Table 1. EFH Information Levels for Alaska Stocks of Pacific Salmon 
Species Eggs and 

larvae 
Juveniles fresh 
water (fry – 
smolt) 

Juveniles 
estuarine 

Juveniles 
marine 

Adults, 
immature/ 
maturing 
marine 

Adults 
freshwater 

Chinook 1 1 1 1 1 1 
Coho 1 1 1 0a 1 1 
Pink 1 0a 0a 0a 0a 1 
Sockeye 1 1 0a 0a 0a 1 
Chum 1 0a 0a 0a 0a 1-2 
0a - Some information on a species’ life stage upon which to infer general distribution. 
Data from NMFS 2005. 

3.2 EFH SPECIES 

3.2.1 Arctic Cod 

Arctic cod is a demersal marine fish species with a circumpolar distribution (Fechhelm et al. 2009). 
Distribution is associated with lowered salinity, higher water temperatures (Moulton and Tarbox 1987), 
and/or the presence of ice (Morrow 1980). Arctic cod move inshore to spawn during winter. Migrations 
occur from nearshore to offshore, which are partially associated with spawning and the movement of ice 
(Morrow 1980). Arctic cod may feed along the transition layer between marine and brackish water masses 
(Moulton and Tarbox 1987). Because arctic cod associate with specific oceanographic conditions, their 
abundance in nearshore waters is variable (Moulton and Tarbox 1987). In 2010, 77 percent of the arctic 
cod captured in Lion Bay were captured in a 3 day period in late August (Williams and Burrill 2011). 
During this time, winds from the north to northwest resulted in the onshore water movement and likely 
resulted in the increase of arctic cod (Williams and Burrill 2011). Young-of-the-year arctic cod were 
captured in the Beaufort Sea and Kaktovik Lagoon (approximately 68 miles east of Point Thomson) in 
November 1975 (Griffiths et al. 1977). Marine EFH for arctic cod in the Point Thomson Project area is 
shown in Figure 1. 
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3.2.2 Pink Salmon 

Pink salmon are the most abundant salmon species in the North Pacific Ocean, accounting for roughly 
half of all commercially harvested salmon (Heard 1991). They are distinguished from other salmon 
species by having a fixed two-year life span, being the smallest of the Pacific salmon as adults (averaging 
20 inches in length [Morrow 1980] and 2.2 - 5.5 pounds in weight), young animals migrating to sea 
quickly after emerging, and maturing males develop a marked hump (Heard 1991). While pink salmon 
are rare along the Beaufort Sea coast, small runs do occur in some of the larger streams of the North 
Slope. Pink salmon are known to inhabit the Canning/Staines Rivers and are known to spawn in the 
Shaviovik, Kavik, and Sagavanirktok Rivers (Johnson and Blanche 2011). Pink salmon generally do not 
migrate far upstream to spawn and may spawn in the intertidal areas (Morrow 1980). Site selection for 
spawning is influenced by substrate, water depth, and current velocity with pink salmon preferring coarse 
gravel, shallow water, and moderate to fast current velocity (Heard 1991). In general, newly emerged fry 
show a preference for saline water over fresh water which may facilitate migration from the natal stream 
area. A single adult pink salmon was captured in Lion Bay, near Point Thomson in 2010 (Williams and 
Burrill 2011). Freshwater EFH for pink salmon in the Point Thomson Project area is shown in Figure 1. 

3.2.3 Chum Salmon 

Chum salmon are widely distributed throughout the Pacific Ocean. They spawn in streams of various 
sizes and fry migrate seaward soon after emergence. The maturing adults return to spawn at various ages, 
usually between two to five years, with adults averaging 25 inches in length (up to 42.8 inches) and 12 
pounds in weight (up to 45.8 pounds) (Morrow 1980, Salo 1991). Chum salmon tend to select spawning 
sites in areas with upwelling spring water and a relatively constant water temperature. Unlike pink salmon 
that prefer to spawn in areas of high current velocity, chum salmon will spawn without much regard to 
surface water velocity (Salo 1991). Chum salmon are known to be present in the Canning/Staines and 
Sagavanirktok Rivers, yet there are no records of spawning (Johnson and Blanche 2011). In addition, no 
juvenile chum salmon have ever been caught in the nearby Prudhoe Bay area (Fechhelm et al. 2009). 
Three adult chum salmon were captured in Lion Bay during 2001 (Wilson 2001). Freshwater EFH for 
chum salmon in the Point Thomson Project area is shown in Figure 1. 

3.2.4 Sockeye, Chinook and Coho Salmon 

Chinook, sockeye, and Coho salmon are particularly rare, and no known spawning stocks have been 
found on the North Slope (Craig and Haldorson 1981, Fechhelm and Griffiths 2001). Some evidence 
indicates that Chinook salmon occurrence on the North Slope may be increasing (BLM 2008), and 
scientists have postulated that climate change could allow invasion of southern stocks from the Bering 
Sea northward, where spawning populations might be established (Babaluk et al. 2000).  

4 Analysis of Effect to EFH 
Impacts to EFH from the Point Thomas Project would be temporary in nature and minor in magnitude. 
Below are detailed analyses of impacts to EFH for each proposed alternative. 

4.1 MPACTS TO EFH FOR ALTERNATIVE A 
Because development of the field would not take place, no impacts to fish or EFH would occur under 
Alternative A. 
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4.2 IMPACTS TO EFH FOR ALTERNATIVE B 
Project activities under Alternative B that could affect Pacific salmon and arctic cod EFH include 
construction of and water withdrawal for ice roads, dredging and screeding to accommodate barges, and 
vessel traffic. Marine and freshwater withdrawal and ice road construction would not likely affect EFH 
because arctic cod and salmon would not be present during winter, and ice roads would be slotted at fish 
streams before breakup to allow fish passage. Dredging and screeding would affect a small amount of 
habitat (approximately 3 acres). Sediment deposition would reestablish the habitat adjacent to the 
bulkhead over time after sealift barging ceased; however, screeding for coastal barges would occur 
annually. Vessel traffic could affect EFH because repeated disturbances from noise and prop wash could 
mask biologically important sounds; however, this would occur for discrete periods of time and would be 
concentrated during barge docking activities at Point Thomson.  

4.3 IMPACTS TO EFH FOR ALTERNATIVE C 
Project activities under Alternative C that could affect EFH include construction of and water withdrawal 
for tundra and sea ice roads and construction of bridges and culverts over freshwater EFH (Sagavanirktok, 
Kavik, and Kadleroshilik Rivers) (Johnson and Blanche 2011) for the gravel access road. However, 
marine and freshwater withdrawal and ice road construction would not likely affect EFH because arctic 
cod and salmon would not be present during winter, and ice roads would be slotted at fish streams before 
breakup to allow fish passage. Potential for marine EFH impacts would be reduced under Alternative C 
because barge infrastructure would not be constructed and no barging would occur and because the East 
and West Pads and the Central Processing Pad and processing facilities would be located farther from the 
coast. Impacts to freshwater EFH (primarily for pink salmon) may be higher under Alternative C than 
Alternative B because of the construction of the longer export pipeline and gravel access road.  

4.4 IMPACTS TO EFH FOR ALTERNATIVE D 
Project activities under Alternative D that could affect EFH include construction of and water withdrawal 
for tundra and sea ice roads. However, marine and freshwater withdrawal and ice road construction would 
not likely affect EFH because arctic cod and salmon would not be present during winter, and ice roads 
would be slotted at fish streams before breakup to allow fish passage. Potential for marine and freshwater 
EFH impacts is reduced under Alternative D because barge infrastructure would not be constructed and 
no barging would occur (compared to Alternative B and similar to Alternative C), the East and West Pads 
and the Central Processing Pad and facilities would be located farther from the coast (compared to 
Alternative B and similar to Alternative C) and the gravel access road would not be constructed 
(compared to Alternative C and similar to Alternative B). 

4.5 IMPACTS TO EFH FOR ALTERNATIVE E 
Project activities under Alternative E that could affect EFH include construction of and water withdrawal 
for ice roads, dredging and screeding to accommodate sealift barges, and vessel traffic. Marine and 
freshwater withdrawal and ice road construction would not likely affect EFH because arctic cod and 
salmon would not be present during winter and ice roads would be slotted at fish streams before breakup 
to allow fish passage. Dredging and screeding would affect a small amount of habitat (approximately 
3 acres) and sediment deposition would reestablish the habitat over time after sealift barging ceased. 
Vessel traffic could affect EFH because repeated disturbances from noise and prop wash could mask 
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biologically important sounds; however, this would occur for discrete periods of time and would be 
concentrated during barge docking activities at Point Thomson.  

5 Proposed Mitigation Measures 
The Applicant has included the following Design Measures as part of the project design to avoid or 
minimize impacts on fish and EFH. Additional avoidance, minimization, and mitigation measures will be 
evaluated by the Corps during the NEPA and permitting process.  

• Minimizing impact to natural stream flow conditions through application of hydrology study results 
to pad, road, bridge, and culvert design using conservative criteria. 

• Constructing ice roads in a manner that protects fish habitat and slotting ice roads at designated 
stream crossings at the end of the season. 

• Limiting lake withdrawal volumes and using proper withdrawal methods to protect fish. 

• Implementing a tracking system including coordination with other water users to ensure water 
withdrawal limitations are met. 

• Maintaining natural stream flow through the design of bridges and culverts to accommodate fish 
passage. 

• Implementing spill prevention and response programs. 

• Managing snow melt and runoff under site-specific Stormwater Pollution Prevention Plans to protect 
water quality. 

• Using long-reach directional drilling to develop offshore resources without placing drilling structures 
in marine waters. 

• Limiting dredging/screeding for the barge-bridge system and service pier to a small area in the 
vicinity of the Central Pad (Alternatives B and E only). 

• Dredging the barge landing area through the ice during the winter preceding an open water sealift to 
minimize sedimentation effects on water quality (Alternatives B and E only). 

• Limiting structures in marine waters to six vertical piles for the service pier and eight mooring 
dolphins for barge landings (Alternatives B and E only), and a small boat launch at the shoreline (all 
action alternatives). 

• Locating the sealift bulkhead and approach gravel ramp for the service pier above MHW to minimize 
the effect on sediment transport or deposition (Alternatives B and E only). 

• Maintaining the barge-bridge system in place for the minimum time period needed to offload the 
modules (estimated 2 to 4 weeks) each sealift open water season, which limits the effects on coastal 
sediment transport (Alternatives B and E only). 

• Conducting field surveys during breakup and other times to identify natural drainage patterns and to 
measure streamflows at proposed road crossings. 

• Routing infield roads a sufficient distance inland to avoid coastal marshes and estuarine habitat, as 
well as major stream crossings. 
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• Routing the export pipeline and gathering lines to avoid locating VSMs in lakes, and crossing streams 
at locations that minimize the need for VSMs in active channels. 

• Designing bridges and culverts at stream crossings for a 50-year flood design flow to reduce impacts 
to natural drainage to the extent practicable. 

• Reducing surface discharge of wastewaters through use of a disposal well, including zero discharge of 
produced water and drilling wastes. 

• Implementing dust control measures for roads and construction areas to avoid impacts of dust on 
nearby water bodies. 

• Constructing a permanent service pier on piles, not fill, for offloading coastal barges to reduce the 
number of barge trips and minimize disturbance to the ocean bottom and associated impacts to marine 
water quality (Alternatives B and E only). 

• Installing mooring dolphins and pilings through the ice in the winter to minimize potential suspended 
sediment effects on water quality (Alternatives B and E only). 

6 Conclusion 
The habitats most likely affected by the project would be freshwater streams and lakes. Bridges and 
culverts at fish-bearing streams could have long-term impacts on EFH due to construction of culvert pipes 
or bridge abutments; Alternative C has the most potential for impacting EFH (primarily pink salmon) due 
to crossing structures because the all-season gravel road would cross large braided streams. Additionally, 
water withdrawal from water bodies has the potential affect EFH; all action alternatives would involve 
some degree of water withdrawal for ice roads. However, adverse impacts to EFH are unlikely because 
arctic cod and salmon would not be present during winter months, ice roads would be slotted at fish 
streams before breakup and the proposed mitigation measures would reduce impacts associated with 
water withdrawals.  
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[bookmark: _Toc306868295]Essential Fish Habitat Background

The Sustainable Fisheries Act of 1996 (Public Law 104-297), which amended the Magnuson-Stevens Fishery Conservation and Management Act (MSFCA), requires Federal agencies to consult with the National Marine Fisheries Service (NMFS) on activities that may adversely affect Essential Fish Habitat (EFH). The MSFCA defines EFH as “waters and substrate necessary to fish for spawning, breeding, feeding, or growth to maturity.” In addition, it states “for the purpose of interpreting the definition of essential fish habitat: ‘waters’ includes aquatic areas and their associated physical, chemical, and biological properties that are used by fish, and may include areas historically used by fish where appropriate; ‘substrate’ includes sediment, hard bottom, structures underlying the waters, and associated biological communities; ‘necessary’ means the habitat required to support a sustainable fishery and a healthy ecosystem; and ‘spawning, breeding, feeding, or growth to maturity’ covers a species’ full life cycle” (Public Law 94-265).

According to Section 600.810 of Subpart J of the MSFCA, adverse effect is “any impact which reduces quality and/or quantity of EFH.” This section also states that “adverse effects may include direct (e.g., contamination or physical disruption), indirect (e.g., loss of prey, or reduction in species’ fecundity), site-specific or habitat-wide impacts, including individual, cumulative or synergistic consequences.”

The objective of the Point Thomson Project EFH assessment is to determine whether or not the proposed action alternatives “may adversely affect” designated EFH for relevant federally-managed fisheries species within the proposed action area. It also describes the conservation measures proposed to avoid, minimize, or otherwise offset potential adverse effects to designated EFH resulting from the proposed action.

[bookmark: _Toc301792412][bookmark: _Toc306868296]Proposed Action and Alternatives

[bookmark: _Toc306868297]Project Area

The Point Thomson Project, located on the North Slope of Alaska 60 miles east of Prudhoe Bay on the coast adjacent to Lion Bay, proposes to develop hydrocarbon resources within the Thomson Sand reservoir. The project area is defined to extend eastward from Deadhorse to the Canning/Staines River, and from the lagoon side of Flaxman Island and the Maguire Islands along the Beaufort Sea coast to approximately 8 miles south of the coast line. Most of the Thomson Sand Reservoir is offshore, under state coastal waters, while most of the proposed facilities would be located on land. The western boundary of the Arctic National Wildlife Refuge is approximately 2 miles from the easternmost extent of the proposed project. An export pipeline and transportation routes would extend from the Point Thomson facilities to existing facilities to the west. Figure 1 shows the general location of the Point Thomson Project.

[bookmark: _Toc306868298]Project Description

The U.S. Army Corps of Engineers (Corps), the lead federal agency responsible for complying with the National Environmental Policy Act (NEPA), defines the Point Thomson Project’s overall project purpose as: 1) produce hydrocarbon liquids from the Thomson Sand Reservoir, 2) delineate the Thomson Sand Reservoir, and 3) test the oil rim and natural gas deposits of the Thomson Sand Reservoir and potential hydrocarbon deposits of the Brookian Group sandstones. Development would result in building facilities associated with the exploration and recovery of hydrocarbon liquids. 

All action alternatives being evaluated in the Environmental Impact Statement being prepared for the project would include the following components: gravel pads to support drilling and production operations; export and infield pipelines; gravel and/or ice roads and airstrips to support transportation needs; and waste disposal and support facilities. While each alternative has a unique configuration of pads for drilling and production, they all incorporate a combination of a Central Well Pad, a Central Processing Facility (CPF), an East Well Pad, and a West Well Pad. The Central Pad is the largest in all the alternatives and would be the primary location for construction, drilling, and operations activities. Each alternative would have five wells capable of either production or injection. Additionally, one disposal well would be drilled at the CPF. Production and injection wells would be drilled using directional drilling techniques to reach the offshore reservoir. The East and West Pads would have wells that would be used initially to delineate and evaluate the reservoir, and to determine whether the rim of oil surrounding the gas reservoir would be viable for production. In addition to infield pipelines, a 22-mile-long export pipeline would be constructed to transport hydrocarbon liquids from Point Thomson to an existing common carrier pipeline at the Badami Development to the west. Pipelines would be elevated on vertical support members (VSMs) with a minimum 7 foot clearance between the bottom of the pipe and the tundra surface. Pipeline stream crossings would be accommodated by adjusting the spacing of VSMs. Gravel roads would cross creeks and small tundra streams with culverts or bridges, but only bridges would be used to cross the larger drainages. In order to build gravel roads, ice roads would be built along the proposed alignment and gravel would be laid in the winter. The project would also include infrastructure such as communications towers and staging facilities at Badami, Prudhoe Bay, and/or Deadhorse. Placement of gravel structures (for pipelines, pads, roads, and airstrip) would involve permanent placement of fill in wetlands while construction of project ice structures (pads, roads and airstrip) would involve seasonal marine and freshwater water extractions for the life of the project. Freshwater also would be extracted annually for drilling activities, dust suppression, potable water, and other camp needs. Below are details of the project for each proposed alternative.

[bookmark: _Toc306868299]Alternative A: No Action 

Under the No Action Alternative, the Corps would not issue a permit for placement of fill in wetlands and other waters of the U.S. and the Applicant would suspend project engineering and planning activities for the evaluation of the Thomson Sand and other hydrocarbon resources at Point Thomson. The two existing wells have been capped, and only ongoing monitoring activities would take place.

[bookmark: _Toc306868300]Alternative B: Applicant’s Proposed Action

Alternative B would utilize seasonal and infield ice roads, marine transport by coastal and oceangoing (sealift) barges, air transport by helicopters and fixed-wing aircraft, and gravel roads. This alternative includes construction of a sealift facility and a service pier on the coast at the Central Pad to allow docking by sealift and coastal barges. A small amount of dredging and screeding would be needed to level the seafloor for barge landing. Infield gravel roads would be constructed to connect the Central, East, and West Pads, airstrip, gravel mine and stockpile, and freshwater supply sources. During construction, there would be seasonal ice access roads between the Endicott Spur Road and Point Thomson to provide winter access and to support export pipeline construction. Infield ice roads would be constructed to support gathering pipeline construction. A gravel airstrip would be constructed south of the Central Pad, approximately 3 miles inland from the coast. During operations, ice access roads would be constructed approximately once every 5 years.
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[bookmark: _Toc306868301]

Figure 1. Point Thomson Project Area Essential Fish Habitat

(11 x 17 Map Insert)
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Alternative C: Inland Pads with Gravel Access Road

Alternative C would minimize impacts to coastal resources to the extent possible by locating project components inland from the coastline and reducing coastal access to the Point Thomson site. The alternative is composed of four gravel pads (a Central Processing Pad 2 miles inland, East and West Pads both one-half mile inland, and a Central Well Pad) and a gravel access road between Point Thomson and the Endicott Spur Road in lieu of constructing a coastal barge facility at Point Thomson. The gravel access road would allow year-round access to Point Thomson and would remove direct marine transport, therefore, no barge facilities would be built. A 51-mile export pipeline would be constructed from the Central Pad to connect to the existing Endicott common carrier pipeline. The proposed pipeline route from Point Thomson to Endicott would be 500 feet south of and parallel to the gravel access road. Under this alternative, the pipeline would cross larger, braided rivers which contain EFH. 

[bookmark: _Toc306868302]Alternative D: Inland Pads with Seasonal Ice Access Road

Alternative D would minimize impacts to coastal resources to the extent possible by locating project components inland from the coastline and reducing coastal access to the Point Thomson site. Similar to Alternative C, no barging facilities would be built. The alternative is composed of the same four gravel pads as described in Alternative C. Alternative D would require construction of a sea or tundra ice road between the Endicott Spur Road and the Point Thomson site annually for the life of the project.

[bookmark: _Toc306868303]Alternative E: Coastal Pads with Seasonal Ice Roads

Alternative E would reduce impacts to wetlands and surrounding water resources by minimizing the development footprint. To achieve this, this alternative would reduce the amount of gravel fill needed for some of the project components. During drilling, the gravel well pad footprints would be expanded by multiyear ice pads to support all the necessary equipment. Over the long term during operations, the ice pad footprint would be removed and only the gravel fill would remain. The gravel footprint would also be reduced by the use of seasonal ice roads for much of the infield road system. Alternative E would include barging facilities as described for Alternative B.

[bookmark: _Toc306868304]Essential Fish Habitat

[bookmark: _Toc306868305]EFH Descriptions

In 2009, the Arctic Fisheries Management Plan (AFMP) was developed by the North Pacific Fisheries Management Council (NPFMC) for fish in the Chukchi and Beaufort seas (NPFMC 2009, 74 CFR 56734). Increasing water temperatures, changes in fish stock distributions, and changes in ice cover could favor development of commercial fisheries in AFMP waters. The current policy prohibits commercial fishing in the Chukchi and Beaufort seas until there is sufficient information available to enable sustainable management of commercial fisheries in the Arctic (NPFMC 2009, 74 FR 56734). EFH is designated in the Arctic Ocean for snow crab (Chionoecetes opilio), saffron cod (Eleginus gracilis), arctic cod (Arctogadus glacialis) and Pacific salmon. Of these, arctic cod is the only species in the Arctic Management Area for which designated EFH extends into the study area. In addition, nearshore and marine EFH has been designated for all five species of Pacific salmon: pink (Oncorhynchus gorbuscha), chum (Oncorhynchus keta), Chinook (Oncorhynchus tshawytscha), sockeye (Oncorhynchus nerka), and Coho (Oncorhynchus kisutch) salmon.  Freshwater EFH is designated for pink and chum salmon in the Canning/Staines, Kavik/Shaviovik, and Sagavanirktok Rivers; however, salmon are infrequently encountered on the Arctic Coastal Plain.

EFH is designated based on best available scientific information (NMFS 2005). The MSFCA defines categories to describe the level of understanding used to designate EFH; Level 1: Presence/absence distribution data are available for some or all portions of the geographic range of the species; Level 2: Habitat-related densities of the species are available; Level 3: Growth, reproduction, or survival rates within habitats are available; and Level 4: Production rates by habitat are available (NMFS 2005). In addition, Level 0 was established to describe EFH for those life history stages where EFH could be inferred from another life history stage or a species with similar habitat characteristics. Arctic cod EFH is designated based on Level 1 information for adults and late juveniles. There is insufficient data available to designate EFH for eggs, larvae, and early juveniles (NPFMC 2009). Pacific salmon EFH in Alaska is designated based primarily on Level 1 information for all species and life stages (NMFS 2005). Table 1 displays the level used to determine EFH status for Pacific salmon species in the Arctic. 

		Table 1. EFH Information Levels for Alaska Stocks of Pacific Salmon



		[bookmark: _Toc301985552][bookmark: _Toc302029913][bookmark: _Toc302029979][bookmark: _Toc306715320][bookmark: _Toc306715434]Species

		[bookmark: _Toc301985553][bookmark: _Toc302029914][bookmark: _Toc302029980][bookmark: _Toc306715321][bookmark: _Toc306715435]Eggs and larvae

		[bookmark: _Toc301985554][bookmark: _Toc302029915][bookmark: _Toc302029981][bookmark: _Toc306715322][bookmark: _Toc306715436]Juveniles fresh water (fry – smolt)

		[bookmark: _Toc301985555][bookmark: _Toc302029916][bookmark: _Toc302029982][bookmark: _Toc306715323][bookmark: _Toc306715437]Juveniles estuarine

		[bookmark: _Toc301985556][bookmark: _Toc302029917][bookmark: _Toc302029983][bookmark: _Toc306715324]Juveniles marine

		[bookmark: _Toc301985557][bookmark: _Toc302029918][bookmark: _Toc302029984][bookmark: _Toc306715325][bookmark: _Toc306715439]Adults, immature/ maturing marine

		[bookmark: _Toc301985558][bookmark: _Toc302029919][bookmark: _Toc302029985][bookmark: _Toc306715326][bookmark: _Toc306715440]Adults freshwater



		[bookmark: _Toc301985559][bookmark: _Toc302029920][bookmark: _Toc302029986][bookmark: _Toc306715327][bookmark: _Toc306715441]Chinook

		[bookmark: _Toc301985560][bookmark: _Toc302029921][bookmark: _Toc302029987][bookmark: _Toc306715328][bookmark: _Toc306715442]1

		[bookmark: _Toc301985561][bookmark: _Toc302029922][bookmark: _Toc302029988][bookmark: _Toc306715329][bookmark: _Toc306715443]1

		[bookmark: _Toc301985562][bookmark: _Toc302029923][bookmark: _Toc302029989][bookmark: _Toc306715330][bookmark: _Toc306715444]1

		[bookmark: _Toc301985563][bookmark: _Toc302029924][bookmark: _Toc302029990][bookmark: _Toc306715331][bookmark: _Toc306715445]1

		[bookmark: _Toc301985564][bookmark: _Toc302029925][bookmark: _Toc302029991][bookmark: _Toc306715332][bookmark: _Toc306715446]1

		[bookmark: _Toc301985565][bookmark: _Toc302029926][bookmark: _Toc302029992][bookmark: _Toc306715333][bookmark: _Toc306715447]1



		[bookmark: _Toc301985566][bookmark: _Toc302029927][bookmark: _Toc302029993][bookmark: _Toc306715334][bookmark: _Toc306715448]Coho

		[bookmark: _Toc301985567][bookmark: _Toc302029928][bookmark: _Toc302029994][bookmark: _Toc306715335][bookmark: _Toc306715449]1

		[bookmark: _Toc301985568][bookmark: _Toc302029929][bookmark: _Toc302029995][bookmark: _Toc306715336][bookmark: _Toc306715450]1

		[bookmark: _Toc301985569][bookmark: _Toc302029930][bookmark: _Toc302029996][bookmark: _Toc306715337][bookmark: _Toc306715451]1

		[bookmark: _Toc301985570][bookmark: _Toc302029931][bookmark: _Toc302029997][bookmark: _Toc306715338][bookmark: _Toc306715452]0a

		[bookmark: _Toc301985571][bookmark: _Toc302029932][bookmark: _Toc302029998][bookmark: _Toc306715339][bookmark: _Toc306715453]1

		[bookmark: _Toc301985572][bookmark: _Toc302029933][bookmark: _Toc302029999][bookmark: _Toc306715340][bookmark: _Toc306715454]1



		[bookmark: _Toc301985573][bookmark: _Toc302029934][bookmark: _Toc302030000][bookmark: _Toc306715341][bookmark: _Toc306715455]Pink

		[bookmark: _Toc301985574][bookmark: _Toc302029935][bookmark: _Toc302030001][bookmark: _Toc306715342][bookmark: _Toc306715456]1

		[bookmark: _Toc301985575][bookmark: _Toc302029936][bookmark: _Toc302030002][bookmark: _Toc306715343][bookmark: _Toc306715457]0a

		[bookmark: _Toc301985576][bookmark: _Toc302029937][bookmark: _Toc302030003][bookmark: _Toc306715344][bookmark: _Toc306715458]0a

		[bookmark: _Toc301985577][bookmark: _Toc302029938][bookmark: _Toc302030004][bookmark: _Toc306715345][bookmark: _Toc306715459]0a

		[bookmark: _Toc301985578][bookmark: _Toc302029939][bookmark: _Toc302030005][bookmark: _Toc306715346][bookmark: _Toc306715460]0a

		[bookmark: _Toc301985579][bookmark: _Toc302029940][bookmark: _Toc302030006][bookmark: _Toc306715347][bookmark: _Toc306715461]1



		[bookmark: _Toc301985580][bookmark: _Toc302029941][bookmark: _Toc302030007][bookmark: _Toc306715348][bookmark: _Toc306715462]Sockeye

		[bookmark: _Toc301985581][bookmark: _Toc302029942][bookmark: _Toc302030008][bookmark: _Toc306715349][bookmark: _Toc306715463]1

		[bookmark: _Toc301985582][bookmark: _Toc302029943][bookmark: _Toc302030009][bookmark: _Toc306715350][bookmark: _Toc306715464]1

		[bookmark: _Toc301985583][bookmark: _Toc302029944][bookmark: _Toc302030010][bookmark: _Toc306715351][bookmark: _Toc306715465]0a

		[bookmark: _Toc301985584][bookmark: _Toc302029945][bookmark: _Toc302030011][bookmark: _Toc306715352][bookmark: _Toc306715466]0a

		[bookmark: _Toc301985585][bookmark: _Toc302029946][bookmark: _Toc302030012][bookmark: _Toc306715353][bookmark: _Toc306715467]0a

		[bookmark: _Toc301985586][bookmark: _Toc302029947][bookmark: _Toc302030013][bookmark: _Toc306715354][bookmark: _Toc306715468]1



		[bookmark: _Toc301985587][bookmark: _Toc302029948][bookmark: _Toc302030014][bookmark: _Toc306715355][bookmark: _Toc306715469]Chum

		[bookmark: _Toc301985588][bookmark: _Toc302029949][bookmark: _Toc302030015][bookmark: _Toc306715356][bookmark: _Toc306715470]1

		[bookmark: _Toc301985589][bookmark: _Toc302029950][bookmark: _Toc302030016][bookmark: _Toc306715357][bookmark: _Toc306715471]0a

		[bookmark: _Toc301985590][bookmark: _Toc302029951][bookmark: _Toc302030017][bookmark: _Toc306715358][bookmark: _Toc306715472]0a

		[bookmark: _Toc301985591][bookmark: _Toc302029952][bookmark: _Toc302030018][bookmark: _Toc306715359][bookmark: _Toc306715473]0a

		[bookmark: _Toc301985592][bookmark: _Toc302029953][bookmark: _Toc302030019][bookmark: _Toc306715360][bookmark: _Toc306715474]0a

		[bookmark: _Toc301985593][bookmark: _Toc302029954][bookmark: _Toc302030020][bookmark: _Toc306715361][bookmark: _Toc306715475]1-2





0a - Some information on a species’ life stage upon which to infer general distribution.

Data from NMFS 2005.

[bookmark: _Toc302029955][bookmark: _Toc302030021][bookmark: _Toc306868306]EFH Species

[bookmark: _Toc302029956][bookmark: _Toc306868307]Arctic Cod

Arctic cod is a demersal marine fish species with a circumpolar distribution (Fechhelm et al. 2009). Distribution is associated with lowered salinity, higher water temperatures (Moulton and Tarbox 1987), and/or the presence of ice (Morrow 1980). Arctic cod move inshore to spawn during winter. Migrations occur from nearshore to offshore, which are partially associated with spawning and the movement of ice (Morrow 1980). Arctic cod may feed along the transition layer between marine and brackish water masses (Moulton and Tarbox 1987). Because arctic cod associate with specific oceanographic conditions, their abundance in nearshore waters is variable (Moulton and Tarbox 1987). In 2010, 77 percent of the arctic cod captured in Lion Bay were captured in a 3 day period in late August (Williams and Burrill 2011). During this time, winds from the north to northwest resulted in the onshore water movement and likely resulted in the increase of arctic cod (Williams and Burrill 2011). Young-of-the-year arctic cod were captured in the Beaufort Sea and Kaktovik Lagoon (approximately 68 miles east of Point Thomson) in November 1975 (Griffiths et al. 1977). Marine EFH for arctic cod in the Point Thomson Project area is shown in Figure 1.

[bookmark: _Toc302029957][bookmark: _Toc306868308]Pink Salmon

Pink salmon are the most abundant salmon species in the North Pacific Ocean, accounting for roughly half of all commercially harvested salmon (Heard 1991). They are distinguished from other salmon species by having a fixed two-year life span, being the smallest of the Pacific salmon as adults (averaging 20 inches in length [Morrow 1980] and 2.2 - 5.5 pounds in weight), young animals migrating to sea quickly after emerging, and maturing males develop a marked hump (Heard 1991). While pink salmon are rare along the Beaufort Sea coast, small runs do occur in some of the larger streams of the North Slope. Pink salmon are known to inhabit the Canning/Staines Rivers and are known to spawn in the Shaviovik, Kavik, and Sagavanirktok Rivers (Johnson and Blanche 2011). Pink salmon generally do not migrate far upstream to spawn and may spawn in the intertidal areas (Morrow 1980). Site selection for spawning is influenced by substrate, water depth, and current velocity with pink salmon preferring coarse gravel, shallow water, and moderate to fast current velocity (Heard 1991). In general, newly emerged fry show a preference for saline water over fresh water which may facilitate migration from the natal stream area. A single adult pink salmon was captured in Lion Bay, near Point Thomson in 2010 (Williams and Burrill 2011). Freshwater EFH for pink salmon in the Point Thomson Project area is shown in Figure 1.

[bookmark: _Toc302029958][bookmark: _Toc306868309]Chum Salmon

Chum salmon are widely distributed throughout the Pacific Ocean. They spawn in streams of various sizes and fry migrate seaward soon after emergence. The maturing adults return to spawn at various ages, usually between two to five years, with adults averaging 25 inches in length (up to 42.8 inches) and 12 pounds in weight (up to 45.8 pounds) (Morrow 1980, Salo 1991). Chum salmon tend to select spawning sites in areas with upwelling spring water and a relatively constant water temperature. Unlike pink salmon that prefer to spawn in areas of high current velocity, chum salmon will spawn without much regard to surface water velocity (Salo 1991). Chum salmon are known to be present in the Canning/Staines and Sagavanirktok Rivers, yet there are no records of spawning (Johnson and Blanche 2011). In addition, no juvenile chum salmon have ever been caught in the nearby Prudhoe Bay area (Fechhelm et al. 2009). Three adult chum salmon were captured in Lion Bay during 2001 (Wilson 2001). Freshwater EFH for chum salmon in the Point Thomson Project area is shown in Figure 1.

[bookmark: _Toc302029959][bookmark: _Toc306868310]Sockeye, Chinook and Coho Salmon

Chinook, sockeye, and Coho salmon are particularly rare, and no known spawning stocks have been found on the North Slope (Craig and Haldorson 1981, Fechhelm and Griffiths 2001). Some evidence indicates that Chinook salmon occurrence on the North Slope may be increasing (BLM 2008), and scientists have postulated that climate change could allow invasion of southern stocks from the Bering Sea northward, where spawning populations might be established (Babaluk et al. 2000). 

[bookmark: _Toc302029960][bookmark: _Toc306868311]Analysis of Effect to EFH

Impacts to EFH from the Point Thomas Project would be temporary in nature and minor in magnitude. Below are detailed analyses of impacts to EFH for each proposed alternative.

[bookmark: _Toc302029961][bookmark: _Toc306868312]mpacts to EFH for Alternative A

Because development of the field would not take place, no impacts to fish or EFH would occur under Alternative A.

[bookmark: _Toc302029962][bookmark: _Toc306868313]Impacts to EFH for Alternative B

Project activities under Alternative B that could affect Pacific salmon and arctic cod EFH include construction of and water withdrawal for ice roads, dredging and screeding to accommodate barges, and vessel traffic. Marine and freshwater withdrawal and ice road construction would not likely affect EFH because arctic cod and salmon would not be present during winter, and ice roads would be slotted at fish streams before breakup to allow fish passage. Dredging and screeding would affect a small amount of habitat (approximately 3 acres). Sediment deposition would reestablish the habitat adjacent to the bulkhead over time after sealift barging ceased; however, screeding for coastal barges would occur annually. Vessel traffic could affect EFH because repeated disturbances from noise and prop wash could mask biologically important sounds; however, this would occur for discrete periods of time and would be concentrated during barge docking activities at Point Thomson. 

[bookmark: _Toc302029963][bookmark: _Toc306868314]Impacts to EFH for Alternative C

Project activities under Alternative C that could affect EFH include construction of and water withdrawal for tundra and sea ice roads and construction of bridges and culverts over freshwater EFH (Sagavanirktok, Kavik, and Kadleroshilik Rivers) (Johnson and Blanche 2011) for the gravel access road. However, marine and freshwater withdrawal and ice road construction would not likely affect EFH because arctic cod and salmon would not be present during winter, and ice roads would be slotted at fish streams before breakup to allow fish passage. Potential for marine EFH impacts would be reduced under Alternative C because barge infrastructure would not be constructed and no barging would occur and because the East and West Pads and the Central Processing Pad and processing facilities would be located farther from the coast. Impacts to freshwater EFH (primarily for pink salmon) may be higher under Alternative C than Alternative B because of the construction of the longer export pipeline and gravel access road. 

[bookmark: _Toc302029964][bookmark: _Toc306868315]Impacts to EFH for Alternative D

Project activities under Alternative D that could affect EFH include construction of and water withdrawal for tundra and sea ice roads. However, marine and freshwater withdrawal and ice road construction would not likely affect EFH because arctic cod and salmon would not be present during winter, and ice roads would be slotted at fish streams before breakup to allow fish passage. Potential for marine and freshwater EFH impacts is reduced under Alternative D because barge infrastructure would not be constructed and no barging would occur (compared to Alternative B and similar to Alternative C), the East and West Pads and the Central Processing Pad and facilities would be located farther from the coast (compared to Alternative B and similar to Alternative C) and the gravel access road would not be constructed (compared to Alternative C and similar to Alternative B).

[bookmark: _Toc302029965][bookmark: _Toc306868316]Impacts to EFH for Alternative E

Project activities under Alternative E that could affect EFH include construction of and water withdrawal for ice roads, dredging and screeding to accommodate sealift barges, and vessel traffic. Marine and freshwater withdrawal and ice road construction would not likely affect EFH because arctic cod and salmon would not be present during winter and ice roads would be slotted at fish streams before breakup to allow fish passage. Dredging and screeding would affect a small amount of habitat (approximately 3 acres) and sediment deposition would reestablish the habitat over time after sealift barging ceased. Vessel traffic could affect EFH because repeated disturbances from noise and prop wash could mask biologically important sounds; however, this would occur for discrete periods of time and would be concentrated during barge docking activities at Point Thomson. 

[bookmark: _Toc302029966][bookmark: _Toc306868317]Proposed Mitigation Measures

The Applicant has included the following Design Measures as part of the project design to avoid or minimize impacts on fish and EFH. Additional avoidance, minimization, and mitigation measures will be evaluated by the Corps during the NEPA and permitting process. 

Minimizing impact to natural stream flow conditions through application of hydrology study results to pad, road, bridge, and culvert design using conservative criteria.

Constructing ice roads in a manner that protects fish habitat and slotting ice roads at designated stream crossings at the end of the season.

Limiting lake withdrawal volumes and using proper withdrawal methods to protect fish.

Implementing a tracking system including coordination with other water users to ensure water withdrawal limitations are met.

Maintaining natural stream flow through the design of bridges and culverts to accommodate fish passage.

Implementing spill prevention and response programs.

Managing snow melt and runoff under site-specific Stormwater Pollution Prevention Plans to protect water quality.

Using long-reach directional drilling to develop offshore resources without placing drilling structures in marine waters.

Limiting dredging/screeding for the barge-bridge system and service pier to a small area in the vicinity of the Central Pad (Alternatives B and E only).

Dredging the barge landing area through the ice during the winter preceding an open water sealift to minimize sedimentation effects on water quality (Alternatives B and E only).

Limiting structures in marine waters to six vertical piles for the service pier and eight mooring dolphins for barge landings (Alternatives B and E only), and a small boat launch at the shoreline (all action alternatives).

Locating the sealift bulkhead and approach gravel ramp for the service pier above MHW to minimize the effect on sediment transport or deposition (Alternatives B and E only).

Maintaining the barge-bridge system in place for the minimum time period needed to offload the modules (estimated 2 to 4 weeks) each sealift open water season, which limits the effects on coastal sediment transport (Alternatives B and E only).

Conducting field surveys during breakup and other times to identify natural drainage patterns and to measure streamflows at proposed road crossings.

Routing infield roads a sufficient distance inland to avoid coastal marshes and estuarine habitat, as well as major stream crossings.

Routing the export pipeline and gathering lines to avoid locating VSMs in lakes, and crossing streams at locations that minimize the need for VSMs in active channels.

Designing bridges and culverts at stream crossings for a 50-year flood design flow to reduce impacts to natural drainage to the extent practicable.

Reducing surface discharge of wastewaters through use of a disposal well, including zero discharge of produced water and drilling wastes.

Implementing dust control measures for roads and construction areas to avoid impacts of dust on nearby water bodies.

Constructing a permanent service pier on piles, not fill, for offloading coastal barges to reduce the number of barge trips and minimize disturbance to the ocean bottom and associated impacts to marine water quality (Alternatives B and E only).

Installing mooring dolphins and pilings through the ice in the winter to minimize potential suspended sediment effects on water quality (Alternatives B and E only).

[bookmark: _Toc306868318][bookmark: _Toc302029967]Conclusion

The habitats most likely affected by the project would be freshwater streams and lakes. Bridges and culverts at fish-bearing streams could have long-term impacts on EFH due to construction of culvert pipes or bridge abutments; Alternative C has the most potential for impacting EFH (primarily pink salmon) due to crossing structures because the all-season gravel road would cross large braided streams. Additionally, water withdrawal from water bodies has the potential affect EFH; all action alternatives would involve some degree of water withdrawal for ice roads. However, adverse impacts to EFH are unlikely because arctic cod and salmon would not be present during winter months, ice roads would be slotted at fish streams before breakup and the proposed mitigation measures would reduce impacts associated with water withdrawals. 
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