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Potential Impact Issues Comparable 

NPRA 

Objective 

Objective Arctic Refuge *Bolded text = different 

than NPR-A

BMP Arctic Refuge *Bolded text = different than NPR-A Rationale for differences relative to NPR-A BMPs

Refueling near 

waterbodies

Potential for contamination

Water withdrawal -

rivers and streams

Assuming ice and water withdraw from 

rivers, streams, and groundwater-fed 

springs will be prohibitied there  should not 

be any impacts of withdraw. 

B-1 Maintain spring flood regimes and populations and 

adeqaute habitat for fish and invertebrates.

Withdraw from rivers and streams during winter is prohibited. Ice removal from shallow streams that freeze to the bottom 

would not be authorized. 

Overwintering habitat for fish and invertebrates could be affected. Mining from 

shallow grounded streams would not provide much ice and could impact spring 

flooding

Water withdraw -- 

lakes 

Ice and water withdraw from lakes can 

impact water quantity and quality, 

connectivity to other waterbodies, fish and 

their habitat, shorebird habitat, benthic 

inverebrates, and other indicators. 

B-2 Maintain a diverse population of completely 

undisturbed lake types within each ecorgion and 

watershed, maintain natural hydrologic regimes in 

soils surrounding lakes and ponds, maintain 

populations and natural diversity of, and adequate 

habitat for, fish,invertebrates, diatoms, and 

waterbirds, and ensure adequate effective 

monitoring to allow for adaptive management. 

Sensitive and nonsensitive fish species will be assumed to be present until surveys with 95% detection probability have been 

conducted over three-years during the open water and ice-covered season. Modeling or monitoring shall be required to assess 

water level, recharge, water quality conditions, fish populations, invertebrate communities, and wet meadow zone extent 

before, during, and after water use from any lake.  Prior to activities, baseline status, natural variability and change detection 

capabilities must be determined and reported. Thereafter annual reports on change in status relative to baseline with known 

change detection capabilties must be submitted. Data must be stored in a centralized geodatabase with approved metadata 

structure and be accessible to the USFWS, BLM, and the general public.

The current state of most North Slope data does not allow for necessary analysis to 

assess impacts (hence several very expensive and time-consuming efforts to do this 

have been underway for several years). Establishing inventory and monitoring 

guidance and a centrailzed database prior to activities is necessary to ensure 

protection of water resources and to allow for science-informed planning, change 

detection, effectiveness monitoring, and  adaptive management. This is based on 

expert opinion after several years of experience developing a statistically valid aquatic 

monitoring program, reviewing the validity of aquatic monitoring studies and 

associated chqange detection capabilities, and years of work on various efforts to 

compile aquatic data collected on the North Slope for usable analyses. 

Water withdraw -- 

lakes 

Water/ice aggregate withdraws: a) 90% of lakes of each type (classified by area, depth, and connectivity) in each ecoregion of 

each major watershed (HUC8) shall not be tapped annually, b) 80% of lakes in each category shall never be tapped, c) fish 

present: 5% of volume under 7ft, d) nonsensitive species present: <20% volume under 7ft, e) no fish present: <15% of total 

volume, f) isolated lakes that would not fully recharge at snowmelt if permitted volume were withdrawn: removal prohibited.                                                                                                                            

Rationale for different withdraw volumes compared to NPR-A EIS: 1) impacts on 

species and habitat are unquantified (NRC 2003), especially impacts of removal of 

entire permitted volume; 2) lakes are relatively rare in the Arctic Refuge thus a much 

larger proportion of lakes will be impacted by waterwithdraw which would have more 

significant impacts to fish and wildlife in the area; 3) becuase lakes are rare, 

companies would be more liekly to withdraw fully permitted volume; 4)  the original 

and primary ANILCA purpose of the Refuge is to maintain adequate water quality and 

quantity to support fish and wildlife and their habitat.       

Water withdraw -- 

lakes 

Compaction of snow cover prohibited on lakes when additional freeze-down of water or littoral subtrate harboring 

invertebrates could occur except at approved crossings or pumping station. 

Rationale when compared to BLM EIS: protecting aquatic invertebrate habitat from 

additional freezedown of substrate is necessary to protect biodiversity of 

invertebrates and food sources for fish and shorebirds. 

Water withdraw -- Any water intake structures in fish bearing or non-fish bearing waters shall be designed, operated, and maintained to prevent fish 

entrapment, entrainment, or injury. Note: All water withdrawal equipment must be equipped and must utilize fish screening 

devices approved by the Alaska Department of Fish and Game, Division of Habitat.

Same as NPR-A for now, but we should look into effectiveness and have references to 

be sure we give full disclosure to the public on effectiveness if possible. 

Winter travel and 

crossings -- Rivers 

and Lakes

Winter camp moves can lead to 

thermokarsting, erosion, and water quality 

impairment. River and lake crossings can 

lead to increased erosion, increased 

freezedown,  and negative impacts to fish 

and invertebrates. Use of ice bridges on 

rivers causes additional freezedown and 

leads to unnatural spring flooding events 

which can lead to scour of stream beds, fish 

passage issues, erosion and reduced water 

quality. 

C-4 Avoid additional freeze-down of deep-water pools 

harboring over-wintering fish and substrates 

harboring invertebrates.

Travel up and down streambeds is prohibited unless it can be demonstrated that there will be no additional impacts from such 

travel to over-wintering fish, invertebrates, and water quality. River, streams, and lakes shall be avoided unless approved by the 

authorizing officers and it is demonstrated there will be no additional impacts from such travel to over-wintering fish, 

invertebrates, and water quality. 

Winter travel and 

ice bridges -- Rivers

River travel and use of ice bridges on rivers 

causes additional freezedown and leads to 

unnatural spring flooding events which can 

lead to scour of stream beds, fish passage 

issues, erosion and reduced water quality. 

C-3 Maintain natural spring runoff patterns and fish 

passage, avoid flooding, prevent streambed 

sedimentation and scour, protect water quality and 

protect stream banks. 

Winter crossing of waterway courses shall be made using a low-angle approach. Crossings that are reinforced with additional 

snow or ice (“bridges”) shall be removed, breached, or slotted before spring breakup. Ramps and bridges shall be substantially 

free of soil and debris.  Monitoring to ensure all objectives are met shall be required for all ice bridges. 

Aerial observations in NPR-A indicate that breaching of ice roads has not always been 

adequate to prevent flooding (see Whitman report). Thus, there is a need for 

improved monitoring and enforcement. 

Worksheet: Stips and BMPs
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Objective NPRA BMP NPR-A Questions/Comments Proven effective? 

B-1 -- Maintain populations & 

adequate habitat for fish and 

inevertebrates

Withdraw from rivers and streams during winter is prohibited. Removal of ice aggregate from streams <4 

feet deep may be authorized on site-specific basis

Who would authorize 

removal of ice aggregate 

from shallow streams frozen 

to substrate? 

Yes - when no water removed there would not be impacts of water removal. Has 

ice removal from shallow streams been assessed? Reference for study? 

B-2 -- Maintain natural 

hydrologic regimes in soils 

surrounding lakes and ponds, 

and maintain populations of, 

and adequate habitat for, 

fish,invertebrates, and 

waterfowl.

Additional modeling or monitoring may be required to assess water level and water quality conditions 

before, during, and after water use from any fish-bearing lake or lake of special concern.

How often additional 

modeling/monitoring occur 

and where does the data go? 

Unknown -- How often does this occur and where does the data go? Any 

references with adequate statistical inference to assume that this would be the 

case for a certain lake type? Would these references be applicable to the 1002 

area, especially if the fully permitted volume was not withdrawn during the study?   

Water/ice aggregate withdawals: 15% of volume under 7ft  when sensitive fish present (and only ice 

aggregate withdraws when less than 7ft deep ???????); 30% of volume below 5ft when nonsensitive 

species present; 35% of total volume when no fish present. 

Is there an opportunity to set 

guidelines for determining 

fish presence (e.g. 95% 

probability of detection)? 

No (NRC 2003). Soils, shorebirds habitat (wet meadow zones, and invertebrates 

have never been assessed in studies that have ability to detect to change.  Study 

assessing change in chemistry found that when a very small portion of the 

permitted volume of water was removed from about 4 or 5 lakes chemistry was 

reset  at snowmelt and all but one lake was fully recharged at snow melt. Their DO 

sensors failed in experimental lakes, but in control lakes DO was close to 

thresholds that would compromise habitat. Spatial variation in DO concentrations 

among lakes with different sediment types was high enough that it was impossible 

to detect differences between control and experimental that were related to Compaction of snow cover or snow removal from fish-bearing waterbodies shall be prohibited except at 

approved ice road crossings, water pumping stations on lakes, or areas of grounded ice.

References? 

C-4 -- Avoid additional freeze-

down of deep-water pools 

harboring over-wintering fish 

and invertebrates used by fish.

Travel up and down streambeds is prohibited unless it can be demonstrated that there will be no 

additional impacts from such travel to over-wintering fish or the invertebrates they rely on. 

Rivers,streams, and lakes shall be crossed at areas of grounded ice whenever possible.

C-3 -- Maintain natural spring 

runoff patterns and fish 

passage, avoid flooding, 

prevent streambed 

sedimentation and scour, 

protect water quality and 

protect stream banks. 

Crossing of waterway courses shall be made using a low-angle approach. Crossings that are reinforced 

with additional snow or ice (“bridges”) shall be removed, breached, or slotted before spring breakup. 

Ramps and bridges shall be substantially free of soil and debris.

Worksheet: Stips and BMPs
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Winter travel, 

surface 

disturbance, and 

exploratory drilling -

- Groundwater-fed 

springs and ice 

hummocks 

Winter travel on or near groundwater-fed 

springs springs and ice hummocks could 

impact natural flooding events and have 

negative impacts on overwintering fish 

habitat and spring fish migration near fish 

habitat that is of particularly high value.  

Protect unique populations and habitat associated 

with springs.

No winter travel crossings 2,500 ft up or downstream from ice hummocks and overwintering fish habitat. No winter water 

withdraw from springs. No winter travel, surface disturbance, or exploratory drilling within 5 miles of springs and aufeis 

assscoiated with the following: Sadlerochit Spring Creek and Fish Hole-1 Spring on the Hulahula River. No winter travel, 

surface disturbance, or exploratory drilling within 3 miles of springs and aufeis assscoiated with the following springs: 

Itkilyariak Creek and Canning, Tamayariak and Tamayariak West Fork rivers. No winter travel, surface disturbance, or 

exploratory drilling within 2 miles of springs and aufeis assscoiated with the following rivers: Okpirouak, Nularvik and 

Katakturuk.  

Special protection for springs and associated open water habitat and aufeis is 

necessary because these areas are rare and can provide particularly important habitat 

for overwinhtering fish, vegetation, invertebrates, birds, and terrestrial mammals (see 

papers by Huryn et al, Childers, etc...)

Bridges and 

culverts  -- Rivers, 

streams, and 

wetlands

Bridges and culverts can cause adverse 

impacts to surface water flows, erosion 

rates, fish passage, natural recharge of 

wetlands and floodplains. 

E-6 Reduce the potential for ice-jam flooding, impacts 

to wetlands and floodplains, erosion, alteration of 

natural drainage patterns, and restriction of fish 

passage.

Stream and marsh crossings shall be designed and constructed to ensure free passage of fish, reduce erosion, maintain natural 

drainage, and minimize adverse effects to natural stream flow. Note: Bridges, rather than culverts, are the preferred method for 

crossing rivers. When necessary, culverts can be constructed on smaller streams, if they are large enough to avoid restricting fish 

passage or adversely affecting natural stream flow. Ten years of data on river flow and 5 years of data on stream flow, seasonal 

patterns in lake connectivity, and sheet flow shall be collected prior to planning bridges and culverts. These data will be stored 

in a centralized database available to the general public. 

Worksheet: Stips and BMPs
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E-6 -- Reduce the potential for 

ice-jam flooding, impacts to 

wetlands and floodplains, 

erosion, alteration of natural 

drainage patterns, and 

restriction of fish passage.

Stream and marsh crossings shall be designed and constructed to ensure free passage of fish, reduce 

erosion, maintain natural drainage, and minimize adverse effects to natural stream flow. Note: Bridges, 

rather than culverts, are the preferred method for crossing rivers. When necessary, culverts can be 

constructed on smaller streams, if they are large enough to avoid restricting fish passage or adversely 

affecting natural stream flow.

Worksheet: Stips and BMPs
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Bridges and 

culverts -- Fish 

passage in streams 

X-X Ensure the passage of fish at stream crossings. To ensure that crossings provide for fish passage, all proposed crossing designs shall adhere to the best management practices 

outlined in “Stream Crossing Design Procedure for Fish Streams on the North Slope Coastal Plain” by McDonald et al. (1994), 

“Fundamentals of Culvert Design for Passage of Weak-Swimming Fish” by Behlke et al. (1991), and other generally accepted best 

management procedures prescribed by the authorized officer. To adhere to these best management practices, at least 5 years of 

data on fish, 10 years of hydrologic data for rivers, 5 years of hydrologic data for streams  shall be collected by the lessee for 

any proposed crossing of streams and rivers. These data shall include, but are not limited to, the range of water levels (highest and 

lowest) at the location of the planned crossing, and the seasonal distribution and composition of fish populations using the 

stream. Crossings shall be designed to withstand... 

Gravel mining --

water, fish and 

wildlife - 

Gravel mining may impact channel 

structure, erosion rates, sedimentation, ice-

damming,  water quality and quantity, 

surface water flow paths and connectivity, 

biodiversity, fish, invertebrates, and natural 

response to flooding.

E-8 Minimize the impact of mineral materials mining 

activities on air, land, water, fish, and wildlife 

resources.

Consider how we might want to change this BMP -- > Gravel mine site design and restoration will be in accordance with a plan 

approved by the USFWS and BLM authorized officers. The plan shall be developed in consultation with the USFWS and other 

appropriate federal, State, and North Slope Borough regulatory and resource agencies and consider:                                                                                               

a. Locations outside the active floodplain.

b. Design and construction of gravel mine sites within active floodplains to serve as water reservoirs for future use? We need to 

think about whether or not this is appropriate in the Arctic National Wildlife Refuge).

d. Storage and reuse of sod/overburden for the mine site or at other disturbed sites on the North Slope. Complete plans for 

monitoring and restoration that ensure water quality and quantity, subsurface flows, biodiversity, fish, invertebrates, channel 

structure, and response to flooding remain unchanged relative to natural conditions. 

See USFWS recommendations for gravel mining. Also, be sure that aprropriate data is 

used to ensure objectives are met and that effectiveness monitoring is adequate to 

ensure that changes do not occur. 

Exploratory drilling -

- Rivers, streams 

and lakes

Exploratory drilling is associated with a 

higher risk of contamination and has 

potential to cause blowouts which could 

have substantial negative impacts to water 

quality. 

D-1 Protect fish-bearing rivers, streams, and lakes from 

blowouts and minimize alteration of riparian 

habitat.

Exploratory drilling is prohibited upon or within 0.5 miles of the 100-year flood plain of fish-bearing streams and rivers, upon 

the active  floodplain of other streams, within 1 mile of fish-bearing lakes, winthin 1,500 feet of other lakes, or designated 

buffer (whichever is greater) of streams, rivers, and lakes of special concern (identified in stipulations X1 and X2, similar to 

NPRA EIS K1 and K2).

Reinjection of 

hazardous wastes 

into wells -- surface 

and groundwater 

Reinjection of hazardous wastes into wells 

increases risk of contamination of surface 

and groundwater which could impact fish, 

auqatic invertebrates, other wildlife, and 

subsistence. 

Permanent 

Facilities -- Rivers 

and Lakes 

Permanent facilities near streams and lakes 

would increase risk of contamination and 

could alter surface water hydrology, lead to 

impoundment, create barriers to fish 

migration, increase permafrost thaw and 

erosion, and have negative impacts on 

water quality. 

E-2 Protect  water quality, fish, invertebrates, water 

birds and their habitat.

Permanent oil and gas facilities, including roads, airstrips, and pipelines, are prohibited upon or within 0.5 miles of the 100-year 

flood plain of fish-bearing streams and rivers, upon the active  floodplain of other streams, within 1 mile of fish-bearing lakes, 

winthin 1,500 feet of other lakes, or the designated buffer of streams and lakes of special concern, whichever is greater. 

Essential pipeline and road crossings will be permitted on a case-by-case basis. Note: Also refer to Area-Specific Stipulations 

and Best ManagementPractices for Rivers Area (Lease Stipulation X-1), Deep Water Lakes (Lease Stipulation X-2), and Springs 

(Lease stipulation X-3).

Construction camps are prohibited on frozen lakes and river ice. Siting of construction camps on river sand and gravel bars is 

allowed and encouraged. Where leveling of trailers or modules is required and the surface has a vegetative mat, leveling shall be 

accomplished through blocking rather than use of a bulldozer.

Permanent facilities 

setbacks -- Special 

Areas -- 

Groundwater-fed 

springs 

Permanent facilities would unnecessarily 

increase risk of contaminantion, permafrost 

thaw, erosion and changes in surface and 

subsurface water flow paths near 

groundwater fed springs that support 

unique communities that may be 

particularly suceptible to local extinction.  

Protect unique populations and habitat associated 

with springs.

No permananet facilities, gravel mines or roads within the following buffers. Springs and aufeis assscoiated with the 

Sadlerochit Spring Creek and Fish Hole-1 Spring on the Hulahula River: 5 miles. Springs and aufeis assscoiated with Itkilyariak 

Creek and Canning, Tamayariak and Tamayariak West Fork rivers: 3 miles. Springs and aufeis assscoiated with the Okpirouak, 

Nularvik and Katakturuk rivers: 2 miles.  

Special protection for springs and associated open water habitat and aufeis is 

necessary because these areas are rare and can provide particularly important habitat 

for overwinhtering fish, vegetation, invertebrates, birds, and terrestrial mammals (see 

papers by Huryn et al, Childers, etc...)

Permanent facilities 

setbacks -- rivers 

K-1 Minimize the disruption of natural flow patterns 

and changes to water quality; the disruption of 

natural functions resulting from development in a 

watershed; impacts to fish, invertebrates, 

shorebirds and their habitats, espceially spawning, 

rearing or over-wintering habitat for fish; impacts 

to cultural and paleontological resources; impacts 

to raptor habitat; impacts to subsistence activities, 

cabins and campsites; and impacts to scenic, 

recreational, and other resource values.

Exploratory drilling and permanent oil and gas facilities, including gravel pads, roads, airstrips, and pipelines are prohibited in the 

streambed and adjacent to the rivers listed below at the distances identified.  In the below list, the setback extends to the 

headwaters of the stream as identified in the National Hydrography Dataset-Plus.  Setbacks for the Aichillik, Hulahula, 

Sadlerochit, and Canning rivers include the entire area within 3-miles of ordinary highwater, the HUC-10 watershed or setback 

distances necessary to comply with Visual Resource Management Class 1, whichever is greater, because of their high cultural, 

fisheries, subsistence, recreational, and/or Wilderness values.  Setbacks for the following rivers are 3-miles from ordinary high-

water (OHW) or setback distances necessary to comply with Visual Resource Management Class 1 guidelines, whicever is 

greater: Jago and Okpilak rivers. These rivers are given special protection because they were among the top-5 highest rated 

Refuge rivers when considering wildlife, scenic, historic, recreation, and/or geologic Outstanding Resource Values. 

Anadromous rivers have 2-mile setbacks. The following groundwater-fed rivers have 2-mile setbacks because of the unique 

ecosystems associated with spring-fed habitats (e.g. unique, fish, birds, mammals, or vegetation): Itkilyariak Creek (and 

associated forks) and Tamayariak (and associated Forks), Katakturuk, Nularvik, and Okerokovik rivers. Gravel mining is not 

permitted within the setbacks described above. Gravel mines may be located consistent with Best Management Practice X-X 

in the active floodplain of X% of streams in each lower order size class (1st, 2nd, and 3rd order) and Y% of streams in each 

higher order size-class (>3rd order).   On a case-by case basis, and in consultation with federal (including USFWS), State, and 

North Slope Borough regulatory and resource agencies (as appropriate, based on agency legal authority and jurisdictional 

responsibility), essential pipeline and road crossings to the main channel may in some cases be permitted through setback areas. 

Development of road crossings intended to support oil and gas activities shall be consolidated with other similar projects and uses 

to the maximum extent possible projecting use over the next 50 years. Note - setbacks only apply to land and water managed 

by USFWS. Note: This provision does not apply to intercommunity or other permanent roads constructed on Native land within 

the 1002 Area, though minimal use of the setback area for these purposes will be encouraged. 

The Aichillik flows along the Wilderness boundary. The Hulahula and Canning Rivers 

were recommended as Wild Rivers. The following rivers were among the top-5 highest 

rated when considering Outstanding Resource Values of rivers in the Arctic Refuge: 

Canning-Staines (fish, wildlife, and cultural values), Jago (wildlife values), Hulahula 

(fish, cultural and recreational values), Okpilak (scenic and geologic values), 

Sadlerochit (cultural values). Gravel mining is only allowed to occur within a certain 

percentage of areas to reduce impacts to the Refuge... Although how do we 

differentitate between one really giant gravel pit and smaller operations??? The 

Canning and Hulahula are most frequently used recreational rivers floated in the 1002 

area. 

Permananet 

facilities setbacks -- 

Lakes 

K-2 Minimize the disruption of natural flow patterns 

and changes to water quality; the disruption of 

natural functions resulting from the loss or change 

to vegetative and physical characteristics due to 

exploration and development in lake watersheds; 

the loss of spawning, rearing or over wintering 

habitat for fish and invertebrates; the loss of 

cultural and paleontological resources; impacts to 

subsistence cabin and campsites; and the disruption 

of subsistence activities.

Exploratory drilling and permanent oil and gas facilities, including gravel pads, roads, airstrips, and pipelines, are prohibited on the 

lake or lakebed and within  the watershed of lakes that support sensitive fish species,  within 0.5 miles of the ordinary high 

watermark of any lake determined to be deep enought to support overwintering fish (as classified by Grunblatt and Atwood 

2014) and 0.25 miles from other lakes. 

Permanent facilities 

setbacks -- Special 

Area Lakes 

K-3a? To protect fish and wildlife habitat and subsistence 

areas and minimize the disruption of natural flow 

patterns and changes to water quality; the 

disruption of natural functions resulting from 

development in this regionally significant area of 

lakes  . 

Permanent oil and gas facilities, including gravel pads, roads, airstrips, and pipelines, are prohibited within 5 miles of the Canning 

River Delta Lakes Area. The Canning River Delta Lakes area is depicted on Map X. (No waiver, exception, or modification will 

be approved.)

Coastal Lagoons 

and Bays

K-3b -- 

Protect fish 

and 

wildlifehabita

t (including, 

but not 

limited to, 

that for 

waterfowl 

and 

shorebirds, 

caribou 

insect-relief, 

and marine 

mammals), 

preserve air 

and water 

quality, and 

minimize 

impacts to 

subsistence 

activities and 

Protect fish and wildlife habitat (including, but not 

limited to, that for waterfowl and shorebirds, 

caribou insect-relief, and marine mammals), 

preserve air and water quality, and minimize 

impacts to subsistence activities and historic travel 

routes on the major coastal waterbodies and river 

deltas.

Think about what Arctic Refuge BMP's should be for coastal lagoons and river deltas....  Oil and gas exploration operations (e.g., 

drilling, seismicexploration, and testing) are not allowed on the major coastal waterbodies and coastal islands between April 15 

and October 30 of each season...  Requests for approval of any activities must be submitted in advance and must be accompanied 

by evidence and documentation that demonstrates to the satisfaction of the authorized office that the actions or activities meet 

all of the following criteria:...      

Coastal Lagoons 

and Bays

Difficult to say when we don't really know 

what would be happening here, but water 

quality would like be impacted as upstream 

ecosytems are impacted. 

Think about how the following may be applicable to the Arctic Refuge.... No permanent oil and gas facilities are permitted on or 

under the water within XX   mile seaward of the shoreline (as measured from mean high tide) of the major coastal waterbodies 

or the natural coastal islands (to the extent that the seaward subsurface is within Arctic Refuge. Elsewhere, permanent facilities 

within the major coastal waterbodies will only be permitted....                  

Worksheet: Stips and BMPs
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Ensure the passage of fish at 

stream crossings.

To ensure that crossings provide for fish passage, all proposed crossing designs shall adhere to the best 

management practices outlined in “Stream Crossing Design Procedure for Fish Streams on the North 

Slope Coastal Plain” by McDonald et al. (1994), “Fundamentals of Culvert Design for Passage of Weak-

Swimming Fish” by Behlke et al. (1991), and other generally accepted best management procedures 

prescribed by the authorized officer. To adhere to these best management practices, at least 3 years of 

hydrologic and fish data shall be collected by the lessee for any proposed crossing of a stream whose 

structure is designed to occur, wholly or partially, below the stream’s ordinary high watermark.These data 

shall include, but are not limited to, the range of water levels (highest and lowest) at the location of the 

planned crossing, and the seasonal distribution and composition of fish populations using the stream.

E-8 -- Minimize the impact of 

mineral materials mining 

activities on air, land, water, 

fish, and wildlife resources.

Gravel mine site design and reclamation will be in accordance with a plan approved by the authorized 

officer. The plan shall be developed inconsultation with appropriate federal, State, and North Slope 

Boroughregulatory and resource agencies and consider: a. Locations outside the active floodplain.

b. Design and construction of gravel mine sites within active floodplains to serve as water reservoirs for 

future use.

c. Potential use of the site for enhancing fish and wildlife habitat.

d. Potential storage and reuse of sod/overburden for the mine site or at other disturbed sites on the 

North Slope.

D-1 -- Protect fish-bearing 

rivers, streams, and lakes from 

blowouts and minimize 

alteration of riparian habitat.

Exploratory drilling is prohibited in rivers and streams, as determined by the active floodplain, and fish-

bearing lakes.

E-2 -- Protect fish-bearing 

waterbodies, water quality, 

and aquatic habitats.

Permanent oil and gas facilities, including roads, airstrips, and pipelines, are prohibited upon or within 

500 feet as measured from the ordinary high watermark of fish-bearing waterbodies. Essential pipeline 

and road crossings will be permitted on a case-by-case basis. Note: Also refer to Area-Specific Stipulations 

and Best ManagementPractices for Rivers Area (Lease Stipulation K-1) and Deep Water Lakes (Lease 

Stipulation K-2).

Construction camps are prohibited on frozen lakes and river ice. Siting of construction camps on river 

sand and gravel bars is allowed andencouraged. Where leveling of trailers or modules is required and the 

surface has a vegetative mat, leveling shall be accomplished through blocking rather than use of a 

bulldozer.

K-1 -- Minimize the disruption 

of natural flow patterns and 

changes to water quality; the 

disruption of natural functions 

resulting from the loss or 

change to vegetative and 

physical characteristics of 

floodplain and riparian areas; 

the loss of spawning, rearing or 

over-wintering habitat for fish; 

the loss of cultural and 

paleontological resources; the 

loss of raptor habitat; impacts 

to subsistence cabin and 

campsites; the disruption of 

subsistence activities; and 

impacts to scenic and other 

resource values.

Permanent oil and gas facilities, including gravel pads, roads, airstrips, and pipelines, are prohibitedin the 

streambed and adjacent to the rivers listed below at the distances identified. (Gravel mines may be 

located within the active floodplain consistent with Best Management PracticeE-8). On a case-by case 

basis, and in consultation with federal, State, and North Slope Boroughregulatory and resource agencies 

(as appropriate, based on agency legal authority and jurisdictional responsibility), essential pipeline and 

road crossings to the main channel will be permitted through setback areas. The above setbacks may not 

be practical within river deltas. In these situations, permanent facilities shall be designed to withstand a 

200-year flood event. In the below list, if no upper limit for the setback is indicated, the setback extends 

to the head of the stream as identified in the National Hydrography Dataset.                                                                                         

a. Colville River: a 1-mile setback (2-mile setback in Alternatives B-1 and B-2) from the boundary of NPR-A 

where the river determines the boundary along the Colville River as determined by cadastral survey to be 

the highest high watermark on the left (western or northern) bank and from both banks’ ordinary high 

watermarkwhere BLM-manages both sides of the river up through T5S, R30W, U.M. Above that point to 

its source at the juncture of Thunder and Storm creeks the setback will be 0.5 mile. Note: The planning 

area excludes conveyed Native lands along the lower reaches of the Colville River. Development of road 

crossings intended to support oil and gas activities shall be consolidated with other similar projects and 

uses to the maximum extent possible. Note: This provision does not apply to intercommunity or other 

permanent roads constructed with public funds for general transportation purposes, though the BLM 

would encourage minimal use of the setback area. This preserves the opportunity to plan, design, and 

construct public transportation systems to meet the economic, transportation,and public health and 

safety needs of the State of Alaska and/or communities within National Petroleum Reserve-Alaska.

b. Ikpikpuk River:a 0.5-mile setback from of the ordinary high watermark of the Ikpikpuk River extending 
K-2 Minimize the disruption of 

natural flow patterns and 

changes to water quality; the 

disruption of natural functions 

resulting from the loss or 

change to vegetative and 

physical characteristics of deep 

water lakes; the loss of 

spawning, rearing or over 

wintering habitat for fish; the 

loss of cultural and 

paleontological resources; 

impacts to subsistence cabin 

and campsites; and the 

Generally, permanent oil and gas facilities, including gravel pads, roads, airstrips, and pipelines, are 

prohibited on the lake or lakebed and within 0.25 mile of the ordinary high watermarkof any deep lake as 

determined to be in lake zone III (i.e., depth greater than 13 feet [4 meters]; Mellor 1985). On a case-by-

case basis in consultation with federal, Stateand North Slope Boroughregulatory and resource agencies 

(as appropriate based on agency legal authority and jurisdictional responsibility), essential pipeline(s), 

road crossings, and other permanent facilities may be considered through the permitting process in these 

areas where the lessee can demonstrate on a site-specific basis that impacts will be minimal.

Minimize the disruption of 

natural flow patterns and 

changes to water quality; the 

disruption of natural functions 

resulting from the loss or 

change to vegetative and 

physical characteristics of this 

large and regionally significant 

Permanent oil and gas facilities, including gravel pads, roads, airstrips, and pipelines, are prohibited within 

0.25 mile of the ordinary high watermark of Teshekpuk Lake. In addition, no permanent oil and gas 

facilities, except pipelines, will be allowed in portions of T14-15N, R8W, U.M. greater than 0.25 mile of 

the ordinary high watermark of Teshekpuk Lake as depicted on Map 2-3K. (No waiver, exception, or 

modification will be approved.)

K-3b -- Protect fish and 

wildlifehabitat (including, but 

not limited to, that for 

waterfowl and shorebirds, 

caribou insect-relief, and 

marine mammals), preserve air 

and water quality, and 

minimize impacts to 

subsistence activities and 

historic travel routes on the 

major coastal waterbodies.

Oil and gas exploration operations (e.g., drilling, seismicexploration, and testing) are not allowed on the 

major coastal waterbodies and coastal islands between May 15 andOctober 15 of each season. Requests 

for approval of any activities must be submitted in advance and must be accompanied by evidence and 

documentation that demonstrates to the satisfaction of the authorized office that the actions or activities 

meet all of the following criteria:                                         a. Exploration activities will not unreasonably 

conflict with subsistence uses or significantly impact seasonally concentrated fish and wildlife resources.

b. There is adequate spill response capability to effectively respond during periods of broken iceand/or 

open water, or the availability of alternative methods to prevent well blowouts during periods when 

adequate response capability cannot be demonstrated.Such alternative methods may include 

improvements in blowout prevention technology, equipment and/or changes in operational 

proceduresand “top-setting” of hydrocarbon-bearing zones.

c. Reasonable efforts will be made to avoid or minimize impacts related to oil spill response activities, 

including vessel, aircraft, and pedestrian traffic will be conducted to minimize additionalimpacts or further 

compounding of “direct spill” related impacts on area resources and subsistenceuses.

d. The location of exploration and related activities shall be sited so as to no ose a hazard tonavigation by 

the public using high-use subsistence-related travel routes into and throughthe major coastal 

waterbodies, as identified by the North Slope Borough, recognizing that marine and nearshore travel 

routes change over time, subject to shifting environmentalconditions.                       e . Before conducting 

open water activities, the lessee shall consult with the  Alaska Eskimo Whaling Commission and the North 

Slope Borough to minimize impactsto the fall and spring subsistencewhaling activities of the communities 

of the North Slope.                                    

With the exception of linear features such as pipelines, no permanent oil and gas facilities are permitted 

on or under the water within 0.75 mile seaward of the shoreline (as measured from mean high tide) of the 

major coastal waterbodies or the natural coastal islands (to the extent that the seaward subsurface is 

within NPR-A). Elsewhere, permanent facilities within the major coastal waterbodie swill only be 

permitted on or under the water if they can meet allthe following criteria:                                                                                                                                                                                        

f. Design and construction of facilities shall minimize impacts to subsistence uses, travel corridors, 

seasonally concentrated fish and wildlife resources.

g. Daily operational activities, including use of support vehicles, watercraft, and aircraft traffic, alone or in 

combination with other past, present, and reasonably foreseeable activities, shall be conducted to 

minimize impacts to subsistence uses, travel corridors, and seasonally concentrated fish and wildlife 

resources.

h. The location of oil and gas facilities, including artificial islands, platforms, associated pipelines, iceor 

other roads, bridges or causeways, shall be sited and constructed so as to not pose a hazard to navigation 

by the public using traditional high-use subsistence-related travel routes into and through the major 

coastal waterbodiesas identified by the North Slope Borough.

i. Demonstrated year-round oil spill response capability, including the capability of adequate response 

during periods of broken ice or open water, or the availability of alternative methods to prevent well 

blowouts during periods when adequate response capability cannot be demonstrated. Such alternative 

methods may include seasonal drilling restrictions, improvements in blowout prevention 

technology,equipment and/or changes in operational procedures, and “top-setting” of hydrocarbon-

bearing zones.                                       j. Reasonable efforts will be made to avoid or minimize impacts related 

to oil spill response activities, including vessel, aircraft, and pedestrian traffic that add to impacts or 

further compound “direct spill” related impacts on area resources and subsistence uses.

k. Before conducting open water activities, the lessee shall consult with the Alaska Eskimo Whaling 

Commission and the North Slope Borough to minimize impacts to the fall and spring subsistence whaling 

activities of the communities of the North Slope.
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Lakes and streams -- 

high-intensity 

acoustics

High intensity acoustics affects on fish… C-5 Minimize the effects of high-intensity acoustic 

energy from seismic surveys on fish.

? Salmon and herring are sensitive to sound wave frequencies may be between 100 and 

500 hertz with peak sensitivities between 80-200 Hz and peak sound pressure volume 

sensitivity threshold is 80-120 dB (See SOA Best Interest Finding for North Slope Oil 

devleopment 2018, page 8-34). Eggs are more sensitive than fish. Also see studies by 

MCCauley 1980 and Bill Morris (year?).   

Visual Resource 

Management for 

rivers  -- 

development

Protect visual resources in rivers deemed as 

suitable for designation as Wild Rivers based on 

their outstanding resource values. 

Manage suitable Wild Rivers and rivers and streams with high recreational value in VRM Class 1. 

Ecological Mapping - 

permanent facilities

Development coupled with the lack of 

ecological data in the Refuge could result in 

uneccessary loss of sensitive and/or 

important habitats. 

E-12 Use ecological mapping as a tool to assess wildlife 

habitat before development of permanent facilities, 

to conserve important habitat types during 

development.

An ecological land classification map of the development area shall be developed before approval of facility construction. The map 

will integrate geomorphology, surface form, vegetation, digital elevation models, and hydrology (NHD-plus) at a scale, level of 

resolution and positional accuracy adequate for detailed analysis of development alternatives and an to allow for assessments of 

ecological values in the proposed areas compared to a larger scale as determined by resource specialists.   The map shall be 

prepared in time to plan five years of hydrologic, fish and other wildlife surveys before approval of the exact facility location 

and facility construction. Paleoecological data and ecological forecasting should be taken into account as well. 

Our current digital elevation models and version of the NHD do not allow for 

adequate planning. Better DEMs and the NHD-Plus are needed at the watershed scale 

for adequate planning of future surveys necessary to thoroughly assess exact facility 

locations and construction plans at the scale necessary to reduce impacts to the 

environment. At least 5-10 years of hydrologic and other data should be acquired 

prior to finalizing locations and contructions.  Because tis is such a short time-period, 

paleoecological and ecological forecasting should be taken into account to help 

ensure decisions are informed by science that takes climate change into account. 

Development 

combined with a 

lack of scientific 

information 

necessary for 

informed planning -- 

Water Resources

Without 3-5 years of baseline data and 

change detection estimates for key 

indicators prior to development it will be 

impossible to detect and adaptively 

manage adverse impacts to aquatic 

ecosytems and to ensure these ecosystems 

are restored to natural conditions.  

Ensure adequate data and analysis for science-

informed development planning that protects 

water resources and allows for adequate effective 

monitoring and adaptive management. 

Before surface disturbing activities and permanent facilties are authorized, the following are required from the permittee: a 

description of current status and natural variability of water quality and quantity (based on 5 years of data) and abundance and 

community structure of invertebrates, diatoms, and  fish (based on 3 years of data) of waterbodies in the proposed 

development area and surrounding watershed that may be impacted, an analysis determining change detection capabilities 

for assessing impacts on these variables, a statistically valid and USFWS-approved long-term monitoring plan with adequate 

change detection capabilities and spatial inference, documentation of additional methods that will be used to minimize 

disturbance and protect aquatic species and water quality and quantity, an approved and clearly defined process to detect and 

address impacts to water resources immediately, a restoration plan that includes methods to ensure full restoration of areas 

that may impact aquatic habitat and associated fish and wildlife within 5 years following completion of the project, and an 

approved statistically valid long-term monitoring plan for aquatic resources that ensures restoration is effective for at least 10 

years following completion of restoration activity. Annual reports of current status and detection of change must be submitted 

annually. Data must be stored in an accessible centralized database.  

Without 3 to 5 years of baseline data collection at hte appropriate scale, sciene-

informed planning, change detection and effectiveness monitoring, enforcement, and 

adaptive management cannot occur. 

General - 

reclamation

G-1 Ensure long-term restoration of all land and water 

to its previous condition, health, biodiversity, use, 

ecological function, and water quality, and quality.

We need to work on this, but definnitely need to note that restoration and associated inventories and long-term monitoring 

plans must be submitted and approved prior to approval of any exploration and devlopment plans. 

Aufeis -- water 

withdraw, bridges 

and culverts, 

exploration, and 

development

Any activities that impact aufeis would be 

prohibited because auefeis play such an 

important role in hydrologic and ecological 

processes in the Refuge.  

Retain unique qualities of aufeis, including scenic 

uniqueness, contribution to late summer flows, 

role in hydrologic processes such as flooding, 

insect-relief habitat for caribou, and habitat for 

fish.

Development and exploration that alters aufeis's role in providing habitat and controlling hydrologic and ecological processes 

in the Refuge shall not be permitted.  

Worksheet: Stips and BMPs
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C-5 --Minimize the effects of 

high-intensity acoustic energy 

from seismic surveys on fish.

a.When conducting vibroseis-based surveys above potential fish overwintering areas (water 6 feet deep or 

greater, ice plus liquid depth), operators shall follow recommendations by Morris and Winters (2005): 

only a single set of vibroseis shots should be conducted if possible; if multiple shot locations are required, 

these should be conducted with minimal delay; multiple days of vibroseis activity above the same 

overwintering area should be avoided if possible.                                                                             b. When 

conducting air gun-based surveys in freshwater, operators shall follow standard marine mitigation 

measures that are applicable to fish (e.g., Minerals Management Service 2006): operators will use the 

lowest sound levels feasible to accomplish their data-collection needs; ramp-up techniques will be utilized 

(ramp-up involves the gradual increase in emitted sound levels beginning with firing a single air gun and 

gradually adding air guns until the desired operating level of the full array is obtained).

c. When conducting explosive-based surveys, operators shall follow setback distances from fish-bearing 

waterbodies based on requirements outlined by Alaska Department of Fish and Game (1991).  

E-12 -- Use ecological mapping 

as a tool to assess wildlife 

habitat before development of 

permanent facilities, to 

conserve important habitat 

types during development.

An ecological land classification map of the development area shall be developed before approval of 

facility construction. The map will integrate geomorphology, surface form, and vegetation at a scale, level 

of resolution, and level of positional accuracy adequate for detailed analysis of development alternatives. 

The map shall be prepared in time to plan one season of ground-based wildlife surveys, if deemed 

necessary by the authorized officer, before approval of the exact facility location and facility construction.

G-1 -- Ensure long-term 

reclamation of land to its 

previous condition and use.

Prior to final abandonment, land used for oil and gas infrastructure—including but not limited to well 

pads, production facilities, access roads, and airstrips—shall be reclaimed to ensure eventual restoration 

of ecosystem function. The leaseholder shall develop and implement an abandonment and reclamation 

plan approved by the BLM. The plan shall describe short-term stability, visual, hydrological, and 

productivity objectives and steps to be taken to ensure eventual ecosystem restoration to the land’s 

previous hydrological, vegetative, and habitat condition. The BLM may grant exceptions to satisfy stated 

environmental or public purposes.

Worksheet: Stips and BMPs


