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ADF&G Alaska Department of Fish and Game
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BOEM Bureau of Ocean Energy Management

BSEE Bureau of Safety and Environmental Enforcement
EIS Environmental Impact Statement

IAP Integrated Activity Plan

MMS Mineral Management Service

NPR-A National Petroleum Reserve in Alaska

SRB&A Stephen R. Braund & Associates
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Note to Readers

To assist readers in identifying new information in this Supplemental EIS, new or substantially revised text is
highlighted in light yellow (as shown in this paragraph). Substantial revisions include changes to the text or
underlying data that have changed the analysis or analysis conclusion. All sections that are new or include
significant or substantial revisions include an asterisk (*) at the end of the section header; all new or substantially
revised tables and figures also include an asterisk at the end of the table or figure caption.
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1.0 TRADITIONAL KNOWLEDGE COMPILATION

This report provides a compilation of available traditional knowledge that has been documented in the six North
Slope communities of Point Lay, Wainwright, Utgiagvik (formerly Barrow), Nuigsut, Atgasuk, and Anaktuvuk
Pass since 1976 and which is relevant to the National Petroleum Reserve in Alaska (NPR-A). Traditional
knowledge is defined in a broad sense to include local observations and information that residents have provided
regarding their physical, biological, and social environment. In response to a request from the Bureau of Land
Management (BLM) that traditional knowledge be considered in the writing of the NPR-A Integrated Activity
Plan (1AP) Environmental Impact Statement (EIS), EMPSi subcontracted Stephen R. Braund & Associates
(SRB&A) to review existing sources of traditional knowledge and compile the information into a report. This
report was later reproduced as an appendix for the Willow Master Development Plan Supplemental EIS and
revised, based on agency comments, to incorporate one additional citation. The purpose of this compilation is to
provide relevant traditional knowledge organized by various resource topics for consideration and incorporation
in the EIS by the EIS resource authors.

SRB&A organized the traditional knowledge gquotes using the section headings that are similar to those used in
the NPR-A IAP EIS structure. When reviewing the quotes, EIS authors should review the entire document as the
guotes often address multiple topics and not just the topic under which SRB&A categorized them (e.g., vegetation
and caribou traditional knowledge addressed in the same quote but only categorized under vegetation).

20 METHODS

The study team reviewed a variety of sources including the Alaska Department of Fish and Game (ADF&G),
Division of Subsistence technical papers; Bureau of Ocean Energy Management (BOEM)/Bureau of Safety and
Environmental Enforcement (BSEE), Bureau of Land Management (BLM), Mineral Management Service (MMS)
and United States Army Corp of Engineers (USACE) public hearings conducted for EISs; and federal, Native
organization, and academically funded studies. The study team’s initial review also included a number of studies
such as subsistence studies, ethnographies, and EISs which are informed by or incorporate traditional knowledge.
For the purposes of this review, the study team only documented sources that contained primary traditional
knowledge (e.g., direct quotes included as part of a traditional knowledge or subsistence study, academic
publication, or federal public hearings). The study team also only included quotes directly attributed to residents
from the six North Slope communities, which are most likely to have direct observations related to the NPR-A.

Each quote identifies the community that provided the observation and the citation for the document. Both the
community identifier and publication year attached to the quote provide important context and should be kept in
mind when reviewing the quotes for applicability to the NPR-A IAP EIS. For example, some quotes dating from
the early 1980s may describe effects associated with seismic survey methods that are no longer being used and
may not be applicable to more current seismic survey methods.

The study team focused on compiling quotes that contained traditional knowledge applicable to the nature of
development and relevant to impacts and mitigation associated with the 1AP, or that contained traditional
knowledge about the environment in and around the NPR-A. For example, with caribou, the study team focused
on quotes describing knowledge about past impacts to caribou that could parallel potential impacts from future
projects described in the AP or quotes that focused on caribou habitat and movement in the NPR-A. The study
team did not include more general traditional knowledge describing overall caribou distribution, migration,
behavior, health, or abundance.

For several resource topics, SRB&A identified little to no traditional knowledge relevant to the NPR-A IAP/EIS
in the 80 sources reviewed for this compilation. Topics lacking traditional knowledge included Geology and
Minerals, Soil Resources, Sand and Gravel Resources, Environmental Justice, Recreation, Wild and Scenic
Rivers, Wilderness Characteristics, and Transportation. Other such as Petroleum Resources, Paleontological
Resources, and Visual Resources had only a few traditional knowledge quotes identified. The lack of traditional
knowledge identified for the above topics does not mean that local residents are not knowledgeable about those
topics, but rather that the sources reviewed did not focus on those topics. Furthermore, during the compilation, the

Appendix J Traditional Knowledge Compilation Page 1



Willow Master Development Plan Final Supplemental Environmental Impact Statement

study team categorized traditional knowledge quotes under the resources they were most directly related to; thus,
some of the above topics may be addressed indirectly under other resources, in which case SRB&A identified the
primary topic where related traditional knowledge could be found in the report. Additional reasons for the lack of
traditional knowledge for certain topics that are relevant to the NPR-A IAP EIS include the following:

o A majority of the sources available for review were public scoping testimony, and residents’ testimony
usually focuses on the issues of greatest concern, and thus do not include traditional knowledge for all
physical, biological, and social topics addressed in an EIS.

e Resource topics overlap in their focus, and traditional knowledge that is categorized as one topic may
also pertain to another (e.g., socioeconomic/environmental justice, hazardous materials and
contaminated sites/human health and safety/air quality).

While SRB&A'’s review included all major topics addressed in the NPR-A IAP EIS, SRB&A emphasized topics
of concern that have been raised by local residents in the past including air quality, water resources, caribou, fish
and fish habitat, noise, subsistence, sociocultural systems, economy, and public health. SRB&A also emphasized
traditional knowledge that addressed key topics/questions provided to SRB&A by the EIS resource section
authors. Where applicable, SRB&A added these topics as subheadings (e.g., Caribou under Terrestrial Mammals,
Water Quality under Water Resources). SRB&A also added additional subheadings under several of the resource
topics when there were many quotes that could be categorized under several themes. SRB&A’s review also did
not include a review of residents’ issues and concerns regarding development in general or any mitigation
measures proposed by residents in past projects.

3.0 RESULTS
3.1 Introduction

SRB&A reviewed 81 sources of traditional knowledge from publications dating between 1976 and 2019 (Table
3-1). The table lists each of the sources reviewed and provides relevant traditional knowledge topics addressed in
each source under Physical, Biological, and Social environment headings. The table also includes a heading of
Other that primarily identifies if the source included scoping comments and issues and concerns. The following
sections provide traditional knowledge quotes by the NPR-A 1AP EIS sections.
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Table 3-1: Traditional Knowledge Topics by Source*

Citation

Physical Environment

Biological
Environment

Social Environment

Other

(ABR Inc., Sigma Plus Statistical

Consulting Services, SRB&A (Braund
Stephen R. & Associates), and Kuukpik
Subsistence Oversight Panel Inc. 2007)

Climate and Meteorology, Water
Resources, Solid and Hazardous
Waste

Fish

Subsistence Uses and
Resources

(BLM 1982)

Water Resources

Subsistence Uses and
Resources

Scoping Meeting / Issues and
Concerns

(BLM 1997a)

Acoustic Environment

Terrestrial Mammals

Scoping Meeting / Issues and
Concerns

(BLM 1997b)

Paleontological Resources, Solid
and Hazardous Waste

Cultural Resources,
Subsistence Uses and
Resources, Public Health

Scoping Meeting / Issues and
Concerns

(BLM 1998a) — Terrestrial Subsistence Uses and Scoping Meeting / Issues and
Mammals Resources Concerns

(BLM 1998b) — Terrestrial — Scoping Meeting / Issues and
Mammals Concerns

(BLM 1998c)

Birds, Terrestrial
Mammals, Marine
Mammals

Landownership and Uses,
Subsistence Uses and
Resources

Scoping Meeting / Issues and
Concerns

(BLM 1998d)

Subsistence Uses
and Resources

Public Health

Scoping Meeting / Issues and
Concerns

(BLM 2002) — Terrestrial Landownership and Uses, | Scoping Meeting / Issues and
Mammals Subsistence Uses and Concerns
Resources, Sociocultural
Systems
(BLM 2003a) Acoustic Environment Fish, Birds, Subsistence Uses and Scoping Meeting / Issues and
Terrestrial Resources Concerns
Mammals
(BLM 2003b) Water Resources Wetlands and Subsistence Uses and Scoping Meeting / Issues and
Floodplains, Resources, Sociocultural | Concerns
Terrestrial Systems, Public Health
Mammals, Marine
Mammals
(BLM 2003c) — Terrestrial Subsistence Uses and Scoping Meeting / Issues and
Mammals Resources Concerns
(BLM 2003d) Water Resources Terrestrial Subsistence Uses and
Mammals Resources
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Citation

Physical Environment

Biological
Environment

Social Environment

Other

(BLM 2004a)

Vegetation

Subsistence Uses and
Resources

Scoping Meeting / Issues and
Concerns

(BLM 2004b)

Renewable Energy

Fish

Scoping Meeting / Issues and
Concerns

(BLM 2004c)

Water Resources

Birds, Terrestrial

Subsistence Uses and

Scoping Meeting / Issues and

Mammals Resources Concerns
(BLM 2004d) Vegetation Terrestrial Subsistence Uses and Scoping Meeting / Issues and
Mammals Resources, Economy Concerns

(BLM 2004e)

Economy

Scoping Meeting / Issues and
Concerns

(BLM 2004f)

Climate and Meteorology

Vegetation, Fish,

Landownership and Uses,

Scoping Meeting / Issues and

Terrestrial Subsistence Uses and Concerns
Mammals Resources, Sociocultural
Systems
(BLM 2007) — Wildland Fire, — Scoping Meeting / Issues and
Terrestrial Concerns
Mammals
(BLM 2014a) — — Subsistence Uses and Scoping Meeting / Issues and
Resources Concerns
(BLM 2014b) — — Subsistence Uses and Scoping Meeting / Issues and
Resources, Economy, Concerns
Public Health
(BLM 2014c) — — Subsistence Uses and Scoping Meeting / Issues and
Resources, Sociocultural | Concerns
Systems
(BLM 20163) — — Public Health Scoping Meeting / Issues and
Concerns
(BLM 2016b) — Vegetation — Scoping Meeting / Issues and
Concerns
(BLM 2018a) — Terrestrial Subsistence Uses and Scoping Meeting / Issues and
Mammals Resources, Economy Concerns
(BLM 2018b) — Cultural — Scoping Meeting / Issues and
Resources Concerns

(BLM 2018c)

Physiography

Economy, Public Health

Scoping Meeting / Issues and
Concerns

(BLM 2019a)

Renewable Energy, Petroleum
Resources

Birds, Terrestrial
Mammals

Scoping Meeting / Issues and
Concerns
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Citation

Physical Environment

Biological
Environment

Social Environment

Other

(BLM 2019b)

Physiography

Birds, Terrestrial

Subsistence Uses and

Scoping Meeting / Issues and

Mammals Resources Concerns

(BLM 2019c) — — Public Health Scoping Meeting / Issues and
Concerns

(BLM 2019d) — — Cultural Resources, Scoping Meeting / Issues and
Subsistence Uses and Concerns

Resources

(BLM 2019¢) — Terrestrial — Scoping Meeting / Issues and
Mammals Concerns

(BOEM 2011) Climate and Meteorology Fish Sociocultural Systems Scoping Meeting / Issues and

Concerns

(BOEM and BSEE 2013)

Marine Mammals

Subsistence Uses and
Resources

Scoping Meeting / Issues and
Concerns

(Braem, Mikow, Brenner, Godduhn,
Retherford, and Kostick 2017)

Acoustic Environment

Birds

Subsistence Uses and
Resources, Sociocultural
Systems

(Braund, Lawrence, Sears, Schraer,
Regehr, Adams, Hepa, George, and VVon
Duyke 2018)

Marine Mammals

(Brewster and George n.d.) Water Resources Fish Subsistence Uses and —
Resources

(Brown, Braem, Mikow, Trainor, — Fish Subsistence Uses and —

Slayton, Runfola, Ikuta, Kostick, Resources, Sociocultural

McDevitt, Park, and Simon 2016) Systems Public, Health

(Brown 1979) — — Subsistence Uses and —
Resources

(Carothers, Cotton, and Moerlein 2013) |— Fish — —

(Inc., Consulting, Research, Callaway,
Associates, and Economics 2008)

Acoustic Environment. Water

Resources

Marine Mammals

Subsistence Uses and
Resources

(FEA 1976)

Acoustic Environment, Water

Fish, Terrestrial

Subsistence Uses and

Scoping Meeting / Issues and

Resources Mammals Resources, Concerns
(HDR Alaska 2015) — Fish, Terrestrial |— —
Mammals
(Mager 2012) — — Subsistence Uses and —

Resources
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Citation Physical Environment Blolpglcal Social Environment Other
Environment
(MBC AES 2004) Climate and Meteorology, Wetlands and Subsistence Uses and —
Physiography, Water Resources | Floodplains, Fish | Resources, Economy,
Public Health
(McBeath and Shepro 2007) — Fish — —
(Mikow, Retherford, Kostick, and Climate and Meteorology, — Subsistence Uses and —
Godduhn 2016) Physiography, Solid and Resources
Hazardous Waste
(MMS 1979a) Water Resources Cultural — —
Resources
(MMS 1979b) Water Resources Terrestrial Cultural Resources, Public | Scoping Meeting / Issues and
Mammals, Marine | Health Concerns
Mammals
(MMS 1982) — Fish, Birds — Scoping Meeting / Issues and
Concerns
(MMS 1990) — — Economy Scoping Meeting / Issues and
Concerns
(MMS 1997) Acoustic Environment — — Scoping Meeting / Issues and
Concerns
(MMS 2001a) — Terrestrial — Scoping Meeting / Issues and
Mammals Concerns
(MMS 2001b) — Fish — Scoping Meeting / Issues and
Concerns
(MMS 2006) — Public Health Scoping Meeting / Issues and
Concerns
(MMS 2007a) — Birds, Terrestrial | Subsistence Uses and —
Mammals, Marine | Resources
Mammals,
(MMS 2007b) Acoustic Environment Marine Mammals |— Scoping Meeting / Issues and
Concerns
(MMS 2007c) — Fish — Scoping Meeting / Issues and
Concerns
(MMS 2009a) — Fish, Terrestrial | Public Health Scoping Meeting / Issues and
Mammals Concerns
(MMS 2009b) — Marine Mammals | Sociocultural Systems, Scoping Meeting / Issues and

Public Health

Concerns

(Spearman and Nageak 2005)

Fish
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Citation Physical Environment Elr?\l?r%f\?r!ent Social Environment Other
(SRB&A 2003) Acoustic Environment, Solid and | Fish, Birds Subsistence Uses and —
Hazardous Waste Resources
(SRB&A 2009) Air Quality, Acoustic Vegetation, Landownership and Uses, |—
Environment, Physiography, Wetlands and Cultural Resources,
Water Resources, Solid and Floodplains, Fish, |Subsistence Uses and
Hazardous Waste Terrestrial Resources, Sociocultural
Mammals Systems, Economy,
Public Health
(SRB&A 2010a) Acoustic Environment Fish, Birds, Subsistence Uses and —
Terrestrial Resources
Mammals
(SRB&A 2010b) — Terrestrial Subsistence Uses and —
Mammals Resources, Sociocultural
Systems, Economy,
Public Health
(SRB&A 2011a) Climate and Meteorology, Water | Fish, Birds, Subsistence Uses and —
Resources Marine Mammals | Resources
(SRB&A 2011b) Acoustic Environment Terrestrial Subsistence Uses and —
Mammals Resources, Visual
Resources
(SRB&A 2013a) Climate and Meteorology, Fish, Terrestrial |— —
Acoustic Environment, Solid and | Mammals, Marine
Hazardous Waste Mammals
(SRB&A 2013b) — Terrestrial — —
Mammals
(SRB&A 2013c) — Wildland Fire, Subsistence Uses and —
Fish, Terrestrial Resources
Mammals
(SRB&A 2014a) Solid and Hazardous Waste Terrestrial Subsistence Uses and —
Mammals Resources, Visual
Resources
(SRB&A 2014b) Climate and Meteorology Fish, Birds, Cultural Resources, —
Terrestrial Subsistence Uses and
Mammals, Marine | Resources, Sociocultural
Mammals Systems
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Citation Physical Environment Blolpglcal Social Environment Other
Environment
(SRB&A 2015) Petroleum Resources Terrestrial Subsistence Uses and —
Mammals Resources, Sociocultural
Systems, Visual
Resources, Public Health
(SRB&A 2016) — — Subsistence Uses and —
Resources
(SRB&A Unpublished) Climate and Meteorology, Vegetation, Cultural Resources, —
Physiography, Water Resources | Wildland Fire, Subsistence Uses and
Fish, Birds, Resources, Sociocultural
Terrestrial Systems, Economy
Mammals
(SRB&A 2012) Climate and Meteorology, Air Vegetation, Cultural Resources, —
Quality, Acoustic Environment, | Wetlands and Subsistence Uses and
Physiography, Paleontological Floodplains, Resources, Sociocultural
Resources, Water Resources Wildland Fire, Systems, Public Health
Birds, Terrestrial
Mammals

(USACE 1983)

Acoustic Environment

(USACE 2010) Acoustic Environment — — Scoping Meeting / Issues and
Concerns
(Wolfe 2013) — Marine Mammals |— Scoping Meeting / Issues and

Concerns

(Worl and Smythe 1986)

Cultural Resources,
Sociocultural Systems
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3.2 Physical Environment

3.2.1 Climate and Meteorology*

At my home | have a barometer and have learned how to read it. This year and the past few years, | have
noticed changes that occur. The barometer would indicate that a wind from the west would be coming
and then out of the blue an east wind would come and vice versa. So it seems like our weather cycle has
done a circle. So what is occurring with the weather is actually opposite of what the barometer is
indicating that it should do. (Nuigsut) (MBC AES 2004)

I1t’s unpredictable nowadays. Sometimes we wait and wait for the wind to die down before we go out
boating. The last time they brought the whale in those boaters were really wet. Well [the ice] is not as
thick as it used to be. We hope that the ice doesn’t break off when the wind [comes in] from the northeast.
(Wainwright) (SRB&A 2013a)

Easterly direction wind, we’re going to be shallow.... East wind we get shallow waters. Westerly winds,
southwest winds will push it in. (Point Lay) (SRB&A 2011a)

1t’s taking longer to become stationary ice. We can have an open ocean in January because the wind has
broken it up. We can have big piles of ice on the barrier island. (Point Lay) (SRB&A 2011a)

And just being a hunter, I've noticed the ice is not as thick as it used to be. We're losing two weeks out of
the year in the spring, thawing out too early. And then in the fall time, we're gaining over two weeks
before it freezes up again. (Utqiagvik) (BLM 2004f)

The past five years have been very unusual. There has been an early spring thaw out. We would be boating
when it wasn't the time for us to be boating. This weather has been a phenomenon. (Nuigsut) (MBC AES
2004)

I am now 82 years old and can remember since the time | was 9, when there used to be slow transitions
from cold conditions to warm conditions. Now, these transitions from cold to warm are fast and abrupt.
Fall used to freeze fast and now it is the reverse, the fall freeze is slow. (Nuigsut) (MBC AES 2004)

A long time ago the Elders, when she was able to remember her surroundings, our Elders have spoken
that the earth was going to shift. It is shifting today. Climate change in the Arctic, blizzards, snowstorms
in the Lower 48, those are the kind of changes that the Elders have spoke of. And I, for one, I am witnessing
this today. One day we will not have any winter. There will be no winter on this Arctic. The North Slope
is going to be like Lower 48, ice and snow free. We will be able to travel year-round by boat. There will
be vessels out there, either for industrial or commercial, which will be open. And it's already opening.
(Nuigsut) (BOEM 2011)

Of course, the ice has changed. [Hunting partner] and | used to go out and find pack ice, and it was
different weather. It would have its own weather. Gray and wet and windy. It was less long and 30 feet
high. We haven't seen that for 20 years. Weve seen ice that’s eight to 12 feet thick on top, which means
it’s 30 to 40 feet below. That’s out deeper or it gets grounded. There’s still that kind of ice going by and
it’s doing some gouging. It gets stuck. We're looking for ice that gets stuck because that’s where the
ugruks are. Near any inlet you can get in behind it but not too far. (Point Lay) (SRB&A 2011a)

The only thing that I'm worried about is the ice conditions, the thickness of the ice, we're getting less.
Ever since about three years ago | started noticing it. Taking a little longer to freeze out there. A lot
longer this year. Usually we won't see any open water out there for a mile. This time of year, we seen a
lot of open water. Usually the whole area is just solid ice where we can just travel by snowmachine and
not worry about falling through. (Point Lay) (SRB&A 2014b)

The ice is, like, an inch lesser than it used to be. When you fish lots, you notice the difference. That’s been
in the past three, four years. The water levels in the rivers are lower than what they used to be when it
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freezes. About six inches lower than it used to be. The lagoon ice used to freeze over six feet. It used to
take us hours with an ice pick to get a hole. And now it only takes about a half an hour, 45 minutes. We
check the ice ever year, and we’ve been busting through to water at four feet, and it used to be six feet.
That’s in January when the sun comes back; we go do the check for the ice, the thickness. (Point Lay)
(SRB&A 2011a)

About five years ago [the ice started changing]. You can tell it’s just getting less. I hope there’s more ice
this year, or next year. We'll see, we'll measure the ice. The ice we got that whale on, the whale wasn 't
supposed to go on the ice [because it was so thin], but we actually got it up. (Point Lay) (SRB&A 2011a)

[The weather is] changing [and becoming] warm. [It is] warmer up north, [in] Barrow. In Nuigsut [the
weather] don’t change that much. But Barrow, it’s warmer than this place! People they talk about it. They
say the weather is getting warmer. Now it’s down to 20 below. Or 35 [below] or so. I don’t know what
makes the temperature change in winter. Those people down Barrow they talk about “it’s getting warmer
and warmer every year” down there. I don’t know from what. It used to be c-0-0-0-0-ld! Changing
something, I don’t know. (Anaktuvuk Pass) (SRB&A Unpublished)

There’s been a different winter, in which there was a sound that was like a big bang and all of a sudden
there was a storm that sets in. You couldn’t even see across the street to the outhouse. (Anaktuvuk Pass)
(SRB&A Unpublished)

This year we got a lot of snow, more than usual. You can tell, there’s a lot of little snow in areas and now
it’s way up drifting. Where you're camping in those places, you used to camp right next to the hillside,
now it’s drifting every year. I think snow is getting more and more. Snow this year, there is a lot all over.
This year we had a bad one. [It has been] snowing every day. I came down every morning and say “it’s
snowing again?!” We got a lot of snow all over. (Anaktuvuk Pass) (SRB&A Unpublished)

Melting, the climate. Global warming. Those ponds are not just forming but drying out. Permafrost
shifting and melting more heat I suppose. Not evaporating and draining. In the last few years. | know it
happens but it seems to be happening in the last few years. If you go to a lake that you know to be deep
or a hole or anything, when you come to the edge of it has gone down on the edges. | would say throughout
up here to Barrow and Deadhorse. (Nuigsut) (SRB&A 2012)

It, the weather that has caused the water temperature to rise. Because of the tundra up here is hot. It
affects the water and the river flows into the Beaufort Sea and today it is a lot warmer than it has been in
the past. It is changing with the climate change that we are experiencing. (Nuigsut) (SRB&A 2012)

When | was growing up the weather was a lot warmer in both summer and winter. During the years past
it has changed to where... in March when I was growing up the weather would start warming up. In like
November, December, January, February, that would be the coldest part of the year. Today they still are
but March is to. It is unusual to see something like this, where it is over 50 below to where it is cracking
the tundra in March. When it cracks it makes a lot of noise, it never used to do that when | was young
today it is changing. Our weather is so different compared to what I observed in the 40s and 50s. Today
we don’t have any [prevailing] wind directions. (Nuigsut) (SRB&A 2012)

The changes are due to possibly climate change. It was bound to happen because our elders have been
speaking about it. They would think that there would never be blizzards or cold fronts. | am surprised
there is a cold front now. It is very unusual to have weather like this without wind. We don’t have, we
don’t know if there is going to be a blizzard or not. It used to be a lot warmer and windier when we were
kids, today it is different. As for the ocean current | cannot speak to that, because that is for men to speak
of. I can speak on the land issues because that is what I have experienced. (Nuigsut) (SRB&A 2012)

In the fall time we get real strong winds, and then again in the winter. Last year we had 75 mile an hour
winds in town which was pretty crazy. It doesn’t happen all the time. Not really anything new. It is what
you expect when you live up here. Sometimes it gets a little bit warmer when it gets windy, and when there
is no wind at all it can be like 80 below with no wind. When it got windy it warmed up. It pushes all the
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wind from down south, it depends on the direction. It will get windy on the coast, if it is nice here it can
be windy out there. You go to get away from the mosquitos. (Nuigsut) (SRB&A 2012)

Back then we used to have more thunder clouds more thunder more rain more massive flooding and a
combination of hail storms that we would see when we were young. Today we don’t see that, those thunder
storms we would see in the past and hardly any of those hail storms. It seems like they used to have more
in the area. The weather pattern is changing every season. Hail storms usually started in August and
September and those times used to be a rainy season and now it seems like it is a lot warmer. During my
time it was hot with a lot of thunder storm... Now we hardly see those types of storms anymore. We used
to have massive blizzards but today we hardly have any blizzards. (Nuigsut) (SRB&A 2012)

Back then we would have massive amounts of snow; lots of blizzards and a lot of snow. Some of the areas
on the river bank and the slopes would be covered in snow and those cliffs up there [Colville Bluffs?] are
strait down and those cliffs would be gradual slopes with all of the snow. Today you don’t see many
blizzards and less snow overall. There are changes within my lifetime. We see less snow less blizzards
and less snowfall today. That is why we have less water during the breakup time. (Nuigsut) (SRB&A
2012)

We get less [snow] storms now. What I'm thinking is global warming, because down states they 're getting
all the snow. Before I left Anchorage, it got 16 inches. Here, we finally got some snow. Couple years, four
years ago, we got every street filled to the housetops. You couldn’t even see the truck going by. [There
were] walls of snow. The school bus, you could only see the school bus that much [over the top of the
snow]. It’s more like getting colder and colder and some days it will get warm, and when you look at the
lagoon you would see some [open] spots. (Point Lay) (SRB&A 2014b)

Currents will change. Weather’s such a factor nowadays. We know that it’s staying warm longer; the ice
is taking longer to freeze, or the water is taking longer to freeze, and the ice is not as thick anymore as it
normally would be in any winter. Like back about 40-50 years ago it would be 15-20 feet thick of ice. Now
it’s barely 4 feet, maybe not even 2 feet in some places. There’s a lot of change in the ice. (Point Lay)
(Mikow et al. 2016)

It usually freezes in September. When [ was growing up, 1'd be going to school and checking out the lakes
and go skating, ice-skating, during school Early September. Now it’s freezing later...in October, starting
to. (Wainwright) (Mikow et al. 2016)

3.2.2  Air Quality

See traditional knowledge provided in the PuBLIC HEALTH section for traditional knowledge that is also
applicable to this section.

Yes, we always see it every year. A haze, a dirty haze in the winter, all the haze goes down to ground level.
(Nuigsut active harvester; Experience timeline: 1980 and ongoing; Experience location: Kuparuk on over
to Nuigsut. SRB&A Interview 2007). (SRB&A 2009)

This fall I went out boating. | drove into a haze just off the Point (Barrow). It gave me a headache. It only
stayed a few days until the wind blew it out. A big old, yellow cloud. | thought it came from the east, the oil
field area. (Barrow active harvester; Experience timeline: 2006; Experience location: Pt. Barrow. SRB&A
Interview 2007). (SRB&A 2009)

Our air quality is a concern. The industry is moving closer to us. They are burning waste oil and natural
gas. This is in combination with what is coming up from down south with the warm air and then dropping
down in the cold air. (Barrow active harvester; Experience timeline: 2001 and ongoing; Experience
location: Barrow, Nuigsut. SRB&A Interview 2007) (SRB&A 2009)

Air quality compared to how it was a long time ago has gotten a lot worse. | never notice the yellow haze
around Nuigsut when | was a kid. | started noticing it when Alpine came. | know when we are getting
close to Prudhoe and that’s how I know when I am getting close. When we drive there. We would go to
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get gas and see the yellow haze, now it is all around here now too. One of my aunts, she was a community
healthy aid. She has noticed a lot of asthma in the last few years and that it’s on the rise. You can see it
on YouTube, she talks about all of that. (Nuigsut) (SRB&A 2012)

The air pollution too. You can see it on a real nice day. There is a yellow haze if you look out you can see
it. You probably could see it now. [t’s that way. Even in summer time you can see it too when it is a nice
sunny day and you can see that yellow stuff. (Nuigsut) (SRB&A 2012)

The winds too, they go back and forth a lot of the time. | have seen the wind change direction really
quickly it seems like it all blows back to the same spot. If you can see the smog out there you know that it
is somewhere in town. If you drive on the dump road past the natural gas station and you have your heater
on in your truck it will suck it into your truck and give you a headache. You will smell the natural gas
every time. All the toxins and carbon monoxide, when you release the pressure you see a big flame up in
the air. All that exhaust we are breathing that | know. (Nuigsut) (SRB&A Unpublished-b)

Sometimes it will look darker and sometimes it will look lighter. Occasionally I will look out and it will
be brown instead of yellow. | think that the winter is worse because there is no moisture in the air so all
of the toxins just hang out there. You can tell if you stay here the whole winter and then summer comes
around and it’s different. (Nuigsut) (SRB&A Unpublished-b)

At Alpine. It’s about this time of the year that you start seeing that yellow haze and black smoke from the
industry. All the way to Prudhoe Bay. You can see that yellow haze, it looks almost like lights. On the east
side to by Oliktok and towards Kuparuk. And there might be some offshore at Northstar and Endicott.
Those were also traced some particles going out. (Nuigsut) (SRB&A Unpublished-b)

When they do flare ups all of the chemicals that they are dividing from the oil, and what has to be re-
burned. Not all of it is burned. It is blown away before it even starts burning. Some of those fluid,
chemicals are blown by the wind so it is carried elsewhere. They call that a flare up every time there is a
lot of pressure or when they are separating oil or a lot of chemicals. It has to be cleaned, and divided
with sand/silt/water. Other chemicals that are combustible are flared up. Some of it is not burned it is
blown elsewhere. And also the acid rain that brings down those chemicals. (Nuigsut) (SRB&A
Unpublished-b)

It seems like there is a lot of smog lately. It seems like there is a lot of pollution. (Nuigsut) (SRB&A
Unpublished-b)

3.2.3 Acoustic Environment

3.2.3.1 Noise Effects on Subsistence Activities and Resources
See traditional knowledge provided in the SUBSISTENCE - NOISE, TRAFFIC, AND HUMAN ACTIVITY section for
traditional knowledge that is also applicable to this section.

Onshore/Terrestrial Areas

The fact that we are not used to it (noise) affects us. | know more of the traditional hunters would much
rather have it how it was, the quietness. You could hear the animals coming in, maybe the sounds geese
and ducks make. And not just the sound but the smell. Walrus’ for one you can smell. You can also smell
the algae that comes up from the sea bottom and gets green. When that happens you know there is some
kind of marine life out there. Waterfowl or maybe seagulls. (Nuigsut) (SRB&A 2012)

The concern | have is with [my aunt]'s fish camp there. It's right by Alpine. And it upsets us because they
run those airboats, on land and water and the noise scares off our game. They run wherever they want to
with those choppers too. My aunt calls 'em noise makers. We can't pick eggs no more because they disrupt
the birds and other game too. (Nuigsut active harvester; Experience timeline: 2000 and ongoing;
Experience location: Nigelik Channel. SRB&A Interview 2007). (SRB&A 2009)
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When we were growing up we were always told to keep quiet. They can hear very well. We were taught
this from our ancestors. We were told not to yell or holler. They can hear very well. (Wainwright active
harvester; Experience timeline: 1951 to present; Experience location: Wainwright. SRB&A Interview
2007). (SRB&A 2009)

Just to recall back in my time when we was in that area fishing with a hammer - you could use a hammer
to strike right on the ice -observing the fish below you - you can strike right on the ice itself, stun the fish
and kill it and kill it. That's how sensitive a hoisemaker would be in any of these areas. | would say that
permafrost would have the same effect, the detonation of a strong impact could be used in the permafrost.
(Utqiagvik) (FEA 1976)

First time [l experienced an impact] last year was when | saw a couple of airboats up there [Nigligq
Channel]. You can hear them things for miles and miles. I've heard people complain about them when
they go up river. That was in late May right before it broke up, that is when they start with the airboats
and then they are there throughout the summer, on the main channel. There's just so much activity going
on with the oil company, they are just trying to check up on everything, make sure there's no spills or
nothing. (SRB&A Nuigsut Interview May 2010). (SRB&A 2010a)

Airboats, they got airboats that are too loud [whole delta area.] That is every summer, July, August, end
of June. You can hear the airboat before you ever see it. One time we had an accident a couple of summers
ago, and we needed an assist from Conoco Phillips, a guy [fell] in the river, and we heard this thing
coming, and it was so loud that we could hear it before we could ever see it. They do exercises, like a lot
of oil-spill exercises. It's too shallow for [other kinds of boats] like they could use a jet unit, but they use
an airboat for when it's too shallow. They have no access other than the use of the airboat. And then
sometimes down by CD4 you will have an airboat and a small medium cargo boat, there is a little slough
in there by CD4 and that's the one that they want to dredge in there and try to get into the lake, and then
they could use that as a staging area as a possible use for area for oil spill response, but the community
said no and then they rejected the application for the permit for that. (SRB&A Nuigsut Interview May
2010). (SRB&A 2010a)

What they mentioned about the noise, and | guess that's why the fish are not coming back or they're
depleting. That's one of the things you should study or monitor as you said. This drilling, you can barely
hear it up, you know, up on the ground, but down it goes deeper and, you know, noise travels further
especially I guess if it's close to the water. And I'm just saying that that could be the cause. And, as you
may or may not know, we all love ahnalik here and we need it, too. So we need that for our subsistence.
(Utgiagvik) (BLM 2003a)

The air boats, every time they go do their surveys, or checking their Conexes, they disrupt anything that
is there and us too. And the caribous will take off, or the seals will pop down; anything that is near that
[noise], they take off. (SRB&A Nuigsut Interview April 2010). (SRB&A 2010a)

They have those airboats that do that training. We do have a lot of airboats down there. They have access
to a boat ramp at CD 4, and then you have those zodiac boats that come around from CD3 and they come
around and go in this channel. I've seen how many that come around and go in. It has to be in this area.
They come out from these two [channels]. And you know that the community is not informed about when
they are going to have an exercise about those airboats. If we would know, that would inform our hunting.
And now they have a bigger one [airboat] that is bigger than the two-seater. They are louder than the
planes [airboats]. You could hear them before you could see them. That is a concern to the area. That
would be during the duration of the summer. Sometimes it could go later, like mid August. (Nuigsut)
(SRB&A 2010a)

1ve got my camp down there [on Nigliq Channel]. There is always traffic through the river all through
the summer, the loud boats all summer. And across is my brother’s [cabin]. They drive around until
September (June through September). They always come from somewhere from the ocean and then the go
through the river all the way to Nanug, and then they always go back out. (Nuigsut) (SRB&A 2011b)
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Plenty [of traffic]. Especially those boats with loud noise. Go through my allotment every summer. Really
loud, you can hear them from a distance. Airplane, helicopter fly everyday. Even small planes, sometimes,
Summer, in summer, mostly always fly. They always go through towards Fish Creek, land by my allotment,
helicopters down there. Every summer, in July, June. | never see much in August, | always go up river
moose hunting. They got three of them [airboats]. They can go through the shallow water. Lots of noise.
Some of them get spooky. That noise is no good for an animal. Yeah, when some of the caribou get
spooked, they run off. When they get spooked the just start running away. (SRB&A Nuigsut Interview
March 2009) (SRB&A 2010a)

1 think I've heard that concern now from two other persons that directly told me that the existing seismic
is already impacting subsistence hunters as we speak, that the seismic area has no game. The impacts,
like Harry said, has scared and run the game off in one direction from that area already and numerous
trips made by at least half a dozen hunters have attested that, that they 've gone from the east side of the
Ikpikpuk and Chipp River to the west side, where they 're not there in that seismic area anymore. So these
people have purchased gasoline and planned their trips just to find out that the seismic is in that area
already and went up to those areas of normal hunting and the game is not there. So | just wanted to
support Harry’s comments in that sense. (Utqiagvik) (BLM 1997a)

Humming coming from the infrastructure and facilities. If you are in proximity you hear it. 2-3 miles. And
there are some occasions that they are flaring up their gas how they flare up and you can see a big flame
and hear it too if the wind is right and it is coming this way. (Nuigsut) (SRB&A 2012)

Some of the animals behave abnormally. Anytime they hear a noise they gather in a bunch. They don't
know which way to go. | guess when they build the ice roads, all the noise and lights causes them to
behave differently. When you get them by surprise, they know what way to go, but if you get in front of
them, they bunch up and wait on you. (Barrow active harvester; Experience location: around Barrow area
and further inland. SRB&A Interview 2007). (SRB&A 2009)

You know | just wanted to mention what some of my personal observations with what’s happening with
that seismic out there and that seismic displacing the animals, | just wanted to pass this on for your
information and I didn’t see any furbearers except for the foxes, the red foxes and the different faces
anyway. I didn’t see no wolves out there, no tracks or anything like that. I was on my way back home just
this Saturday and met up with my cousin and he just said, yeah | just ran into a set of wolverine tracks
and followed them 26 miles one direction, and he didn’t take a close look at the tracks and he started
following the trail and it had just been scared away from where the activity was occurring, which was up
on the tops against that southeast side of Teshekpuk up in this Pikes dunes out there and he found the den
and the rig had just gone by. I just happened to be there when he was following the trail and coming back,
he said he just followed the trail 26 miles one direction and the wolverine had just made a bee line from
where the seismic activity was going on, it had been scared away from its den, it was just moving out. And
there was no caribou in the area, well you know I'd seen that, | made these trips up to my cabin, it ‘s up
and the Ikpikpuk River and I’ve observed the displacement of the wildlife over the winter. I've been going
back and forth since December to just last week and I've seen the different areas where they 've been over
the winter, and | just wanted to bring that out, of my personal observations where, and I just wanted to
back up what Noah and what Warren was saying about, you know, /’m not going to be opposing any
development or the different phases of the development. | just want to put that on record. (Utgiagvik)
(BLM 1997a)

They tend to drive the game away. The caribou in particular, not so much the fish. They migrate all the
time. The caribou are moved off by the noise. In September when they're all fat, the same with the
spawning fish. In the early 1980s, rollagons, seismic crews, and ice roads started. | hunt wolverines and
wolves in winter, occasionally. But there are so few wolverines now, maybe because of the noise.... | do
a lot of geese hunting; they're not as affected by the seismic crews, even when they're nesting. | do that in
spring, right after whaling. Now they came up with that bird flu, | hope | don't get that! (Barrow active
harvester; Experience timeline: 1982 and ongoing; Experience location: by Teshekpuk, south end in the
river. SRB&A Interview 2007). (SRB&A 2009)
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I do a lot of fishing. It will certainly change the migration of fish through gravel extraction or adding on.
I have seen when the barges dock out here, and all the noise pollution from the engines. We all know that
water is a good conductor for noise. As sensitive as they are, any noise will affect the migration route.
The gray whales and belugas go to a certain point, and then go around it. This affects the fish species as
well. During the storms and the barge dock, | have a net out by the point in Elson Lagoon. I get less fish.
When the barges leave, | get more fish. (Barrow active harvester; Experience timeline: 2002 and ongoing;
Experience location: Elson Lagoon. SRB&A Interview 2007). (SRB&A 2009)

Nearshore/Marine Areas

When a captain came in to talk to me, | knew he was going to say that the whales are displaced [by noise]
farther than you scientists think they are. But some of them would also talk about 'spookiness'; when the
whales were displaced out there and when the whaler would get near them, they were harder to approach
and harder to catch (USDOI, MMS, 1997, USDOI, MMS, Herndon, 2001 [2002-2007 5-Year]).
(Utqgiagvik) (MMS 2007a)

A lot of whales are traveling farther out than before. Five years ago they would go right off the point;
now it is 20-30 miles. Too noisy, there has been a big change since seismic activity. (Utqiagvik) (Inc. et
al. 2008)

Twenty-two years ago, the Federal Government refused to listen to our people on issues related to the
size and health of the bowhead whale population. Yet today, after the millions of dollars the North Slope
Borough has had to spend on this, they must acknowledge that our Whaling Captains were right all along.
Again, seven years ago, we were ignored [when we told the National Marine Fisheries Service and ARCO
Alaska that seismic noise caused the bowhead whale migration to deflect off shore]and again millions of
dollars were spent to find that, again, our Whaling Captains were right. Despite this history, when we
speak today on issues related to bowhead whale behavior, we continue to be scoffed at or ignored. | ask
you, how successful would a bowhead whale subsistence hunter be if he did not have an intimate
knowledge of the whale’s behavior? (Utqiagvik) (Inc. et al. 2008)

Of all the animals that I've known, the wolves are, when you are hunting them, they 're very noise sensitive,
but more so are the bowhead whales. Any noise that they hear, they respond to that by going, moving
away from it. A lot of times polar bears are different. Their curiosity can kill them very easy. They go
toward the noise or anything that moves, they go for that. (Nuigsut) (SRB&A 2003)

Noise redirects marine mammals away from shore and toward the ice pack. It makes it more dangerous
for hunters. (Wainwright active harvester; Experience location: offshore Wainwright. SRB&A Interview
2007). (SRB&A 2009)

Industrial noise, vibration, aircraft, including choppers. They're way louder than airplanes. | guess the
animals always hear the noise and they go further out. We used to go out and there'd be a lot of seals out
there. Now we have to further out to get them. Ugruk too. We used to go to Imaliktuk Island (Eider Island)
when the weather gets real bad, but that place is real close to that oil island, and now they don't want us
going there without escort, or we might have a barrier we can't go past, like a line. It’s just really noisy
now. Before Alpine was built it used to be nice and calm and you could just hear ice. Now, during the
summer, when they're real active you could hear them 20 miles away and the noise travels better on the
ocean than on the land. You can really hear it. (Nuigsut active harvester; Experience timeline: since 2000
and ongoing; Experience location: Alpine/Eider Island. SRB&A Interview 2007). (SRB&A 2009)

One of the real concerns that we've got with this type of development is noise. Noise is something that
maybe two or three years ago was much quieter all respects than now, but people are becoming much,
much more concerned about the influence of noise on particularly the migratory route of the bowhead,
and a lot of this happen to be related to a very clear situation that seems to be developing here in Barrow,
and that is that since 1977, | think it is, there's only been one bowhead caught here in Barrow in the fall
time, and from talking to a fair number of whaling captains here in Barrow, the feeling is that the animals
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in the fall are just steadily moving further and further out to sea off of Point Barrow. Thomas Albert.
(Utgiagvik) (USACE 1983)

And that the whales are sensitive to seismic sounds, to drilling sounds, to ship sounds, et cetera, et cetera.
So the concern, of course, is, especially with barging, is why | asked about the timing of the barges, that
the potential for the tugs that are pushing or pulling the barges, as well as the barges themselves, very
feasibly will deflect bowheads. And so there's a concern about the subsistence hunts in Kaktovik, Nuigsut
and Barrow, and making sure that those hunts aren't disrupted, but also making sure that impacts to the
whales themselves and to the kinds of the survival reproduction of the whales is not impacted. Robert
Suyden. (Utgiagvik) (USACE 2010)

The noise impacts have a devastating effect on fall whaling as demonstrated during the 1989 fall hunt in
Barrow. All the meat was lost because our hunters had to go to great distances to hunt due to industrial
activity east of Barrow. -Karen Burnell. (Utqiagvik) (MMS 1997)

The whales are very sensitive to noise and water pollution. In the spring whale hunt, the whaling crews
are very careful about noise. In my crew, and in other crews | observe, the actual spring whaling is done
by rowing small boats, usually made from bearded sealskins. We keep our snow machines well away from
the edge of the ice so that the machine sound will not scare the whales. In the fall, we have to go as much
as 65 miles out to sea to look for whales. | have adapted my boat’s motor to have the absolute minimum
amount of noise, but I still observe that whales are panicked by the sound when | am as much as 3 miles
away from them. | observe that in the fall migration, the bowheads travel in pods of 60 to 120 whales.
When they hear the sound of the motor, the whales scatter in groups of 8 to 10, and they scatter in every
direction (NSB, Commission on History and Culture, 1980; USDOI, MMS, 2003a). (Utgiagvik) (MMS
2007a)

And the other thing is when it comes to the sound, we know from our ancestors, from history, from our
Inupiat history that they didn't dare go near the ocean once -- they didn't even speak above a whisper
because the whales were so sensitive to noise. This is documented. And | just listened to some whaling
captain saying -- and I never thought of it when my brother's whaling crew that I'm a part of go down
every year, where they urinate, you know, have a little bathroom area there, that this one crew didn't even
let it accumulate because the whales and the animal smell was so sensitive. They can smell real sensitive.
Dorcas Stein. (Utgiagvik) (MMS 2007b)

3.2.3.2 Noise Levels and Effects Associated with Aircraft
See traditional knowledge provided in the SUBSISTENCE - NOISE, TRAFFIC, AND HUMAN ACTIVITY section for
traditional knowledge that is also applicable to this section.

When we had the helicopter and the coal mine open, we had no caribou close to Point Lay at all,
anywhere. All year round. For how many years...so then we started making rules and regulations for air
traffic for the coal mine so we set down how high helicopters and airplanes could fly, and they re still
going on to this day on these studies. Even with the walrus, the helicopters and the airplanes have to stay
above 1500 feet or more...after our coal mine shut down, we noticed the caribou migration slowly started
coming back, and then | say these past 2 years is the most | ever seen caribou hanging around Point Lay
[since before the activity]. Not in herds but just in little pods—maybe 5 pods, 7 pod, 10 pod. But at least
they 're hanging around now. (Point Lay) (Braem et al. 2017)

Mainly aircraft over-flights. They've kind of been scaring the caribou. Last year | was waiting for a herd
coming towards the river. And then that BP twin otter came over, maybe 2,000 feet off the ground, and
those caribou turned right around and headed a different direction. (Nuigsut active harvester; Experience
timeline 2006; Experience location: Between Kokumak Channel and Colville. SRB&A Interview 2007).
(SRB&A 2009)

There was a plane yesterday that was flying really low that we were wondering about. It kind of looked
like Eva’s caravan, but it wasn’t at the right time. We were wondering what was going on, and we got
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mad cause there was caribou out there that they were scaring. They were flying lower than the street
poles. (Point Lay) (SRB&A 2013a)

Especially in the Alpine area. You can hear them in town. It will scare the caribous. They will be easily
spooked for days. They will just start running and keep on running and running. With that chopper it likes
to go on the rivers and around here the way the rivers are there are two river split apart and then go
together and the caribou are in the middle. And the birds are trying to avoid the activity and noise.
(Nuigsut) (SRB&A 2012)

With caribou, this summer there was a chopper going around. It was about 40 miles west and south of
Barrow. That chopper, they were so spooked. The helicopter scared the caribou. Maybe they think all the
noise from the rotors is gunfire. When you're out there for a couple weeks hunting and the game keep
getting scared off, it gets old. (Barrow active harvester; Experience timeline: 2006; Experience location:
Southwest of Barrow. SRB&A Interview 2007). (SRB&A 2009)

Planes. We were at our camp, choppers and planes were scaring caribou. We had to go further out. About
35 miles southeast of here, near our camp. (Barrow active harvester; Experience timeline: 2006;
Experience location: small lakes out there [Barrow area]. SRB&A Interview 2007). (SRB&A 2009)

When we were way down by the Chandler area and there was air traffic going on over here at Umiat and
that red and white plane of Alpine kept following the river and scaring the caribou like he is doing it on
purpose. We have bright clothes on and he knew we were there and he made a couple passes and made
the caribou run further inland. That was wrong. Red and white plane. We had the caribou in our sight
and plane comes and it took off and turned back around and did the same thing and same path and that
pissed us off. Right between those two rivers. Just following the river. We had the caribou in our sight
waiting for a good shot and we heard the plane and they just took off. That was in July. Red and white,
Alpine. Four boats waiting for them caribou. (Nuigsut) (SRB&A 2010a).

3.2.4 Renewable Energy

Several traditional knowledge observations in the reports discussed the renewable nature of subsistence resources
and the importance of preserving and utilizing these “renewable” resources.

We, the Inupiat people in Atgasuk and the Arctic Slope and Barrow that have survived and rely on
subsistence resources to sustain our livelihood. Even today these include the residents of Wainwright
because they are heavy users on the renewable resources form Ikpikpuk to Wainwright to Colville River.
And we need to maintain these protective setbacks for stipulations on our renewable resources on which
we have survived and maintained our subsistence livelihood, and support those persons that are in need
of subsistence who are trying to draft these stipulations and protect our renewable resources in the advent
of oil and gas exploration in NPR-A. (Atgasuk) (BLM 2004b)

These are the renewable resources that we depend upon for tradition use for subsistence so those are the
things that can be funded by these things (59:44.67) gravel roads permitted and potential um
renewable resources for our community to protect, enhance our fresh water lakes that have fish bearing
lakes. Those are very important lakes and we have to protect in the Teshekpuk area even in the NPRA.
(Utgiagvik) (BLM 2019a)

And for those like himself and those of the community need to also voice more concerns to protect our
renewable resources, even in lakes where there are no drainages, because these lakes with no drainages
have over wintering fishes, habitat fish habitat, that they -- in these deep lakes. A concern besides that is
of the early warming weather, the thawing of permafrost can cause some lakes and have early drainages
and may cause some lakes to drain even with fish in it, and that that needs to -- those needs are very
sensitive, especially lakes that are near ravines or rivers that should not be encroached upon. And that
needs to have a more sensitive protection. (Atgasuk) (BLM 2004b)

Appendix J Traditional Knowledge Compilation Page 17



Willow Master Development Plan Final Supplemental Environmental Impact Statement

3.2.5 Physiography

See traditional knowledge provided in the WATER RESOURCES section for traditional knowledge that is also
applicable to this section including comments on permafrost and erosion.

3.2.5.1 Permafrost

There’s reports, recent reports, even at Prudhoe Bay, where the permafrost is even affecting the
infrastructure with oil and gas where they had to close down wells because of that. (Nuigsut) (BLM
2018c)

We are dealing with a lot of permafrost subsidence not just in Point Lay but across the North Slope. I'm
sure that, BLM should be aware of that. Having any infrastructure put in place there needs to be a
permafrost study put in place first to sustain the infrastructure that's supposed to be put in place to allow
for the oil and gas. I think that's a must need that if you're going to build infrastructure up here that you
need to look at the land underneath it to make sure that it's stable and able to hold that type of
infrastructure. Any special buildings where there's permafrost that is subsiding and you are putting
infrastructure there if there's special engineering that is put in place, | want record of that special
engineering of that infrastructure. (Point Lay) (BLM 2019b)

I am sure that the melting, or the process of making the soil deeper, with the permafrost underneath, the
soil is not very deep. There are times when an area has dropped maybe three feet down and there is ice
underneath. (Anaktuvuk Pass) (SRB&A Unpublished)

If the sun starts shining on the big rocks, and the sun warms them up, it affects the permafrost when the
exposed rocks get warm. (Anaktuvuk Pass) (SRB&A Unpublished)

She was mentioning that there is some water [from melting permafrost]; there used to be areas where it’s
walkable but now it has some deep water. Even in the midst of those rocks there is a lot of water coming,
there’s water in those areas. And it’s staying there in the summer time. (Anaktuvuk Pass) (SRB&A
Unpublished)

About coastal areas, the ice is being affected somehow by the changing permafrost. There are some areas
that are not usable anymore; you know, this methane that seeps out of the ground and if its enclosed in a
cellar, people have died in there. You can’t smell it, you can’t see it, and if you breath it you can die. So
the permafrost is getting thinner there is more chance of cracks in it, and if ice cellars are down through
permafrost and then they aren’t useable anymore. And the water level is [higher] and seeping down and
flooding areas. (Anaktuvuk Pass) (SRB&A Unpublished)

You probably know how water melts the ice. It eats through it. My experience, | have been going out
boating every year and seeing how the land changes. It makes that one area shallow and wider, and the
water flows where it can flow the easiest. | have seen a lot of change in the river. It moves a lot of gravel.
The routes that we used to use going upriver it used to be pretty deep. Now in my lifetime | have seen the
mud move in the river. The gravel and mud will move the water into certain places. There is land, or
ground that hasn’t been touched in so many years and the mud and gravel will get onto it. Water works
really quick on that permafrost. The more it melts the more the ground will start falling in the river.
(Nuigsut) (SRB&A 2012)

If the water hits it, it will erode the permafrost really fast. If it is just exposed to the light it takes a lot
longer than if it is exposed to the water. | have seen dry permafrost stay around for 10 years and not do
anything. (Nuigsut) (SRB&A 2012)

No, but those pipelines that go over the rivers, now that will affect the river. There are those pipes that
they sink that are filled with Freon and they keep the ground frozen. That is the only place | would see

Appendix J Traditional Knowledge Compilation Page 18



Willow Master Development Plan Final Supplemental Environmental Impact Statement

3.25.2

permafrost aggravation. Seems like they didn’t go far enough away from the river. I bet those permafrost
things will begin falling over. (Nuigsut) (SRB&A 2012)

Erosion*

We noticed changes in the landscape along the river from erosion. We first had a sod house then a cabin.
But we had to move the cabin 150 feet from the river because of erosion. We used to have a cellar located
100 feet from the river that eroded away. There was lots of ice [permafrost] where our cellar was and it
eroded away very fast. And the water level is coming up higher than in the past when it used to be east
winds. The west wind causes the water to rise. The ice movement was so tremendous that it started
affecting the landscape and eroding the bluffs. (Nuigsut) (MBC AES 2004)

With the main ice pack receding, the storms are affecting our banks -- eroding them. Many cellars have
been affected by erosion. If the ice pack was nearby, the storms wouldn't be as severe. We used to have
a house with land. After so many storms, the door was next to the bank. (Wainwright) (SRB&A 2009)

The ice movement was so tremendous that it started affecting the landscape and eroding the bluffs. The
water level is coming up a lot higher than it used to. (Nuigsut) (MBC AES 2004)

The erosion is more noticeable down there, at the mouth of the Colville [River] down there, | know.
Maybe they aren’t paying attention to that. People from Barrow do a lot of boating and they say some
of those, where they use to go in the small inlets, some of those are just loaded [with silt] and [they]
can’t use them anymore. I have no information; you have to talk to them. This part here [mouth of the
Colville River], or Nuigsut maybe has more to say about that. (Anaktuvuk Pass) (SRB&A Unpublished)

One thing you have to know about building anything around here you have to build it in land to make it
last any length of time. We notice all the erosion all the time. It’s not a new thing. They have always
known about erosion. You have to build further away from the river if you want it to last. (Nuigsut)
(SRB&A 2012)

Atigaru Point has been eroding a lot. I used to dock at the point and it never got shallow.... (Nuigsut)
(SRB&A 2012)

... Atigaru Point is now forming lakes and stuff inside the bay too. | see a lot of changes at Eskimo Island,
there used to be a small island that was right on the other side of Atigaru Point. Eskimo Island has grown
twice or triple as it was back then. It used to be a small island now it is expanding. Either the water has
dropped but it is mainly gravel. The high part is tundra. (Nuigsut) (SRB&A 2012)

Also that side has erosion control because it is on the oil field side. There are big concrete blocks that
protect the coastline from the surf. (Nuigsut) (SRB&A 2012)

.1 think it is because of the Colville crossing, the bridge they slot it at the end of the season, it seems to
the oil companies that it helps but it is still causing flooding. The water gets so high, I think the bridge,
the Colville Bridge is underwater before it goes out. That is probably what causes erosion down that
way because of the force of water that is behind it. The currents definitely help with erosion. (Nuigsut)
(SRB&A 2012)

Where there is ice it is eroding and where there is grass on the tundra there is a change in the weather
pattern. Particularly where there is ice it will eroded. Niglig, there used to be a big mass of tundra but
that is gone now. (Nuigsut) (SRB&A 2012)

Well, there’s been a lot of erosion going on. Our coastline is diminishing every several years, it gets
smaller and smaller the, ah, you see these barrier islands here in front of Point Lay here—they 're all
getting smaller due to erosion from the sea, from the ocean eroding. Even our lagoon area by the village,
or all the way up and down, up and down the coast is eroding ‘cause more water is coming in and
eroding a lot of our coastline. (Point Lay) (Mikow et al. 2016)
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3.2.6 Geology and Minerals
See traditional knowledge provided in the PALEONTOLOGICAL RESOURCES section for traditional knowledge that
is also applicable to this section.

3.2.7 Petroleum Resources

Same thing with crude oil, guess what we've been using it for thousands of years. It's called

(01:15:32.99) oil seeps that go on the tundra that we harvested and there's a lot of historical knowledge
behind that. There's some basis for using crude oil just in its raw form for energy on the Slope. It's a prime
topic to be talked about in such a way that Arnold described it a little bit ago. (Utgiagvik) (BLM 2019a)

Yeah, like a couple of years ago — two summers ago — let’s see, right across here [near Kachemach], |
have been going to this lake with my boat but now what we noticed is that there is some bubbles are
coming up in the lake and we thought, ‘that is not fish, that must be methane gas.” One time I took my
nephew in there, we were looking for caribou, and | happened to go inside that creek and when we got to
that lake, we saw a lot of bubbles coming up. That methane lake. It is right on his aaka’s land. We stay
away from that area now. | checked it out this summer, and it is still bubbling. (Nuigsut) (SRB&A 2015)

3.2.8 Paleontological Resources

Also like to view into the realm of paleontology, and emphasize an area I think it’s around Ocean Point
on the Colville, where there’s a large paleontological site that has been investigated for many years by
paleontologists from UAF, | just wanted to point that out as an important area. (Nuigsut) (BLM 1997b)

The Colville River region is very well known for that. We will happen by the tusks, Ivory, bones. | am
quite sure that it is over there. (Nuigsut) (SRB&A 2012)

3.2.9 Soil Resources
See traditional knowledge provided in the PHYSIOGRAPHY section for traditional knowledge that is also applicable
to this section.

3.2.10 Sand and Gravel Resources

See traditional knowledge provided in the PHYSIOGRAPHY section for traditional knowledge that is also applicable
to this section.

3.2.11 Water Resources

See traditional knowledge provided in the PHYSIOGRAPHY section for traditional knowledge that is also applicable
to this section.

3.2.11.1 Watersheds, Rivers, and Streams

Teshekpuk Lake Area

Teshekpuk Lake is a source land. It is a source land that offers relief, nutrition, rebirth and a health to a
culture. It must be respected. This is not your place. It is not my place. So, we must use traditional wisdom
here. | did not hear that when | stepped into the room. You spoke of technology, new technology. You
spoke of expert science. | want you to leave this room thinking source land. (Utqiagvik) (BLM 2003d)

And the recent clean up that we did out here, there was so much contaminants that the government did a
band-aid job. | was there. | was their operator. | had questions for them, but | was never answered. |
asked them why are we doing a band-aid job and how many years of field spill -- then | would not want
to see that around Teshekpuk Lake. That's our subsistence, you know. There's a -- | heard there's a big
fish in there and nobody caught for years. | heard stories of that big fish that come through the ice, and
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one day | want to catch that big fish. A big healthy fish, and | wouldn't want it to be contaminated.
(Utgiagvik) (BLM 2003d)

Other Rivers in NPR-A

Ikpikpuk River is a migrating river. It migrates. It moves and sometimes it moves 300 feet a season...What
is our -- these boundaries that they are putting at a half mile, three quarter of a mile on the rivers, erodes,
I mean, you know, there's some real tough questions in there. But we know that the rivers still migrate.
You will see how much the rivers have moved within these years, they've moved miles. (Utqiagvik) (BLM
2004c)

The Meade River. You see all the ground falling down in the river. Not just there, but other spots. It's
getting wider and wider. You can tell. Especially when it rains. (Atgasuk active harvester; Experience
timeline: since 2005 and ongoing; Experience location: Meade River near Atgasuk. SRB&A Interview
2007). (SRB&A 2009)

Underneath the tundra, starting from Tavie's [Daniel Leavitt] cabin on the Mayuabiagq, there are a lot of
underground rivers. A lot of fish go through there. Those are good fish that come from those underground
rivers. Big, fat fish. They re aanaakjiq coming in the mouth of the river. They don’t know which way they
come from. I’ve seen them just coming out of the shallow part of the river. They 're the best fish from the
shallow part of the river. And there’s lots of little fish like that. They came from the swamp. They re really
good fish. (Utgiagvik) (Brewster and George n.d.)

The people up there would like to see a three mile buffer zone from each side of the river. They don't want
to see any roads going across this river. By that, | mean you have three proposed roads going across the
Colville and going across Fish Creek on one of these road corridors. There is the initial drilling for the
entire NPR-A program that we will be starting soon is based within a few hundred feet from this river.
We are adamant and persistent and presume that we should try and stop this because it's one of the most
highly prized rivers that we have in the country where the people are concerned. By that, | mean without
a buffer zone, where we will protect these rivers, it don't make any difference whether you drill three miles
from the ocean shore or fifty miles up the river. It still drains into the entire river stream. Therefore, you
have a prevailing chance of destroying the whole river all at one crack. Sam Talak (Utgiagvik) (BLM
1982)

We’re pretty much contained here, but rivers that are attached to the Colville [River], those are very
important. You know that proposed road [to Umiat]? Those rivers have great value to us for the purpose
of not creating, we don’t have a lot of fish to talk about but when there are fish they are one of the biggest
change of diet, just for a small while. And those are the things that people don’t ever look at, and that
proposed criss-crossing of those rivers to Umiat, there are five rivers we talk about, and the migratory
routes for caribou. (Anaktuvuk Pass) (SRB&A Unpublished)

3.2.11.2 Nearshore Marine

When the weather is warm, [there is an] overflow from ocean, in July. It changes the fish coming in. [l
saw that] in [the] last few years. When the overflow from saltwater is coming in [from a west and
southwest wind], it coincides with warm spell of the weather. (Nuigsut) (ABR Inc. et al. 2007)

Before the ice did not break. Now the ice is always breaking. We used to know the currents, when the ice
would go in, come out—nowadays, it is unpredictable. (Utqiagvik) (Inc. et al. 2008)

When it’s south wind we get high water: South to southwest wind. North and northeast wind, everything
gets shallow, except for around this time of year [September]. With a slight north wind [in the fall], it
won'’t get shallow in the [Kasegaluk] lagoon. At the beginning of summer it will look like you can walk
across almost. (Point Lay) (SRB&A 2011a)
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Dirty water, [Kasegaluk] lagoon, the water will be coming in blue, but eventually it pushes all the dirty
water and it will slowly turn blue in every inlet. It doesn’t happen all at once. You'll end up with a whole
blue lagoon. All the blue water will be by the spit side, first, and then it’ll take all the dirty water away
from the mainland side and turn it blue. (Point Lay) (SRB&A 2011a)

We're seeing first-year ice instead of multi-year ice. Arctic Ocean is melting. Our ice is melting. (Point
Lay) (SRB&A 2011a)

We had seismic on the ocean last year and some fishermen don't catch fish anymore. They blame the
seismic and air guns because one guy said you were lucky if you get two fish. That was under ice fishing.
Usually you get lots. That's with the gaaktag. This is why | want them to follow the seismic where they
blast and see what it's doing to the animals. It'd be better if they search for oil and gas on land rather
than the ocean. That way they can have a better chance to work if something happens with their drills. If
they have an accident, this way they can cap it. It's easier than in the ocean. Without affecting our hunting
areas. | don't want to see any development in our hunting areas or on the rivers where we go fishing. And
the calving grounds and bird nesting grounds and any kind of animal that lives there. Their denning
grounds. And without damaging the tundra where they work, or lakes that are connected to the rivers.
(Wainwright) (SRB&A 2009)

3.2.11.3 Water Quantity

He's concerned about why a lot of these lakes and rivers are getting too shallow. He's found where
they...these seismigraphic testing. He's even seen them at the edge of Tsukpuk Lake and he's...he can't
help but blame something like that because there's lakes where they just could put part of a fish net and
they will get fish. When they stop for lunch with just part of a net in the water but now even people try
with two hundred foot nets and still don't get that much. There is one lake where you can't find any fish
at all. Daniel Leavitt, through interpreter. (Utgiagvik) (MMS 1979a)

The streams, little rivers, whatever you call them, where they shoot out from Tsukpuk Lake, they used to
be able to go in boats in those but they can't even go on them. Some of them less than half an inch of water
on them. Daniel Leavitt, through an interpreter. (Utqiagvik) (MMS 1979a)

The lakes are shallower than what I used to know. They re draining out. Or some of them are just flats
now. No water in them. The outlets into the rivers have opened. (Utgiagvik) (Brewster and George n.d.)

There’s a difference right now in this river [Meade River]. When I was growing up with my parents, there
were thousands of fish here, but now there’s fish but not as plentiful as when I was growing up. When |
was growing up we used to check the net three times a day and it used to be full, but now they don’t get
as full. I'm talking about aanaakjiq. When I was growing up this river used to be high tide constantly, but
it’s draining down. It’s getting shallower. That’s why I think there aren’t as many fish. Since the river is
getting shallower here the fish don’t come out from the lakes no more. ‘Cause there’s no more river
drainage, or overflow from the river in to fill these creecks. That’s why I think there’s not as much fish as
there used to be. (Utgiagvik) (Brewster and George n.d.)

I remember when the delta was deeper, in 1940, and now it is shallower. When the water is shallower during
the winter, the delta freezes and gets grounded therefore there are not so many fish around. This year there
was a lot of west wind and more currents; therefore there was good fishing. (Nuigsut) (MBC AES 2004)

When it snows before it freezes, it causes slush to block the mouth of the river; we move [our] nets; the
current pushes the slush toward mouth, the mouth is shallow; it leaves snow at the mouth of river when
the wind comes from the west. (Nuigsut) (ABR Inc. et al. 2007)

The ice has changed, even Contact [Creek] that comes through the village. Kids use to go to the end of
the creek and get little fish, but this fall, but this summer it never emptied; it used to dry up in August. It
never happened until October so that affected the ice formation on the river... ... There must be some
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warmer water someplace that keeps it running and the water temperature has risen; the temperature of
the water probably has changed. (Anaktuvuk Pass) (SRB&A Unpublished)

Back then the river was the same as it had always been. It has never gone down below the level. Today it
has changed. The river is shifting and the river is getting shallower and further up there are sandbars
that are getting higher and higher. Some of the creeks that connect to the lakes... unable to go in those
creeks for fish or whatever they are subsisting for. For the Colville River it is changing a lot. The pattern
of the current is shifting because the rivers are not one strait deep way, today we have to maneuver around
the sandbars. | noticed that the rivers are getting wider because of the current is pushing the water down
river, that current is shifting. (Nuigsut) (SRB&A 2012)

In 1973 | moved here from Barrow | was originally from Atgasuk and Barrow and we moved here by
snow machines. There was nobody over here at that time. One year here, more than that, | know so many
times we would take the shortcut to the Colville River using the Putu (main access channel in the 1970s
to get to the Colville), today that river is dry. It is all dried up. We used to use that as a shortcut to go way
up there. (Nuigsut) (SRB&A 2012)

I think it was three years after we came from Barrow. It started drying gradually and then it came to a
point where it was no longer access to the Colville by boat... Back then we noticed that we used to have
massive flooding and that is because there was a lot of water coming down from the foothills and
mountains but now we don’t see that much of it. One summer we had a massive flood, it changed when
we first got here, there used to be massive flooding as time goes by, gradually, it has changed to where it
is drying. The water level has really gone down from what it was in 1973. That is why the Putu has gone
dry because gradually the water level has gone down. It is not like we have those massive floods like we
had in the past. We hardly see that today. It has so changed. It is hot, [in July] the temperature has
changed because the sun is a lot closer and the moon is a lot closer to us. July is when it gets really hot.
That is about the time of the year when the Colville gets hot, the river gets warmer too. (Nuigsut) (SRB&A
2012)

Chandler River has changed in the past. It used to have access going in and our but today it is all gone
and it is shallow. For some reason it has gone down and we don’t have the same access to the Colville
we used to. It is all different. It is hard to get to the deeper channels. It has changed from the passed from
where it is today. They have a difficult time getting into the river. It is a unique moose hunting area and
it is wolf and wolverine hunting area. There are lots of rabbits now. It is an important place for subsistence
hunting along with the Anaktuvuk River. Today sometimes we don’t have access to go in there but there
are areas we depend on for moose and Chandler and Anaktuvuk are important rivers. (Nuigsut) (SRB&A
2012)

1 haven't experienced it, but I am sure that the lake will dry out in that area. With the permafrost. It will
make a river to it and dry out that lake. I haven't seen that. The water moves a lot over the ground. It will
make its way through. The water won’t stop until it has settled. It will flow down until it finds a spot to
stop. Once you are on the river you watch it for years and years. There is a lot of difference. My experience
going out every year, | look at the land, | like looking and it is changing a little bit. It hurts a little. It will
make me go different directions and think about the animals. It bothers me not knowing how to go up
again, if I have to buy different equipment or a new motor. It will take a piece of the land and 7 can 't stop
it. Every year it changes, every year. The water has to go somewhere. (Nuigsut) (SRB&A 2012)

With the lakes drying out I don’t remember where but we caught a caribou and walked past a pond that
was super dried out. It was like a big crack 40 feet away and I think that’s why it leaked out. (Nuigsut)
(SRB&A 2012)

I stick by the coast in that area [by Oliktok], but when I go to Alpine | see that the lake they use is getting
lower. They use it for everything. It’s their main source of water. They use it all the time. They must use
them a lot. We have used our lake over here and it hasn’t gone down or anything. It has always stayed

the same. (Nuigsut) (SRB&A 2012)
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Some of the lakes are drying up further up river, there used to be lakes further up river and now it is
drying up and there is no lakes at all. The changing has to be with the weather pattern and whether or
not more ice is being exposed on the river. Where those ice areas are the tundra sinks and erodes.
(Nuigsut) (SRB&A 2012)

They say that during winter the water on the lakes and ponds are refreshed by ponds but they are really
extracting a lot of water for their use in these camps. | think [community member] has a strong point,
how much water these development projects are going to use water. They are important spawning areas
out there too. How can they minimize that impact? They are using the river to ice chips to build ice roads
and they pump a lot of water from the river to these ice roads every year those are being extracted. The
only way to reduce that is to have a permanent road to connect these places. Not just to Nuigsut but also
to the different oil pads. Eventually there will be an ice road to Pt. Thompson. (Nuigsut) (SRB&A 2012)

I remember my surrounding and growing up around Colville Delta the Colville Delta had not changed,
it was normal. The river break-ups were stronger in the 40s and 50s and the industry had hardly been
around to destroy or damage the environment. And speaking of wetlands, the wetlands were abundant
during the breakup and summer. There were more wetlands back then than today. Today they are getting
dryer due to the lack of rain. There used to be an abundance of rain that would feed the wetlands and
ponds. The thunder [storms] would bring rain but today we do not have those thunder [storms] that bring
the rains. As for the lakes, | cannot speak because | do not know how they are today. Along the coastal
line, particularly at Oliktok Point, that area used to be a nice big tundra before it was touched by
exploration and today Oliktok is no longer tundra because it was expanded with gravel by the industry.
There used to be a small creek but that isn’t there anymore because industry has been expanding the point
to put drill rigs and buildings... during the summer we used to go to Thetis Island to hunt seals and
reindeer seals. There used to be an abundance of seals but today that has changed because the industry
is there and they have changed the patterns of the current. It has changed because the oil companies are
here and they are destroying the original land and expanding the gravel. Lots of the tundra that was once
there are now lost. As far as what the Colville has done in the past, today it has changed. When | was
growing up, in the 40s and 50s the Colville was once a big Colville Delta, there were no erosions then.
When we came back in 1973 to reestablish the village... We could show you on a map. There used to be
a point 5 or 6 miles upriver there was a point but that is gone now. Down towards the end there is a
fishing cabin and, on the west side of the bend that area is eroding a lot to. (Nuigsut) (SRB&A 2012)

Number 1 is: All drilling operations, will take a lot of water. That means the same thing will happen like
they did in Sagavanirktok River. They ran it dry, completely dry twice in one year. And, if that happens in
the Colville River or any of these places that are printed up here -- like the lakes, the big lakes and river
-- if any one of those go dry, the animals are goi- -- the fish are not going to be there. That's destroying
the villages. Raymond Neakok. (Utqiagvik) (BLM 1982)

I noticed in the first exploration that some of these lakes, especially Shinmar-Rock have dropped about
two to three feet loss of water, a depth which is known to be about eight feet. At the time | noticed it-it
went down to about five to six feet -and therefore it cannot support any more fish because a tremendous
amount of water has been lost in that first exploration at Shinmar-Rock. We enjoy these fish because we
know where they're at -and during the winter whenever we need them we can go and get them but these
lakes that | mentioned I would say they are zero fish in them -and even if | was to go in an emergency to
survive on these fish I wouldn't be successful. (Utqiagvik) (FEA 1976)

3.2.11.4 Water Quality

What about pumping millions of gallons of water out of streams that cisco depend on for oxygen and
habitat? If [there is] no oxygen or a place to spawn, that is different from what they know; they will not
go there anymore. When you extract thousands of gallons of water, it changes the temperature of those
streams or lakes. (Nuigsut) (ABR Inc. et al. 2007)
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When we get this west wind we get a lot of water, the water gets real dirty. That’s the time we try to go
way upriver, when we get this west wind. All three rivers fill up. East wind is when it drains out. Same
thing. North wind drains it out. Northwest current still comes in, southwest it still comes in, [and]
southeast it still goes out. (Point Lay) (SRB&A 2011a)

The lakes have changed, ['m sure there are other areas where activities will certainly affect them. [I am]
not too familiar with that [project] area, but things around here like the gravel pit over here. I'm sure
they will put some padding, using gravel. Where they get the gravel will affect the area, close to the river.
The river will get mudded, where the fish are in that area. The rivers here aren’t being affected, but there
are, knowing how human activities are affecting the creeks, the small rivers coming down from the lakes.
(Anaktuvuk Pass) (SRB&A Unpublished)

Last summer the water near Alpine in the Colville River delta was 70 degrees. What is happening? What
will happen if development continues at these rates? (Nuigsut) (BLM 2003b)

Even [Eleanor Lake] that is here is not usable here, where we used to get ice and get water. We can’t use
it anymore because there has been too much human activities; you know, skidoos and snowmachines spill
oil, and it makes it not useful. (Anaktuvuk Pass) (SRB&A Unpublished)

There are whale bones and old ruins at Pingkok Island. The lands and its wildlife, fish, have changed
today. For example, Putu used to have a free flowing channel. Now, last year, it had to be physically
channeled. Two years ago, my brother Paul went to fish at Itkillikpaat where he ordinarily fished. He
came back with no fish. We used to catch fish anytime we put a hook in. The Itkillik River is now rusty
colored. There are even a bridge at Puviksuk. This river used to be glassy clear, as | have known it. These
are the effects of past activity. Bessie Ericklok. (Nuigsut) (MMS 1979b)

3.2.12 Solid and Hazardous Waste*

Mayor Rossman Peetook indicated that that he would like to talk about the area that is being used for
NPR-A, Alaska EIS. That area is being used for subsistence area uses and will probably be polluted if the
industry takes over the land. He's very concerned about that because he wanted to use the example that
the DEW line sites have been left vacant. There's pollution there that's never been cleaned up, and he
feels that that same thing will probably be there if the industry or the seismic people use that area oil and
gas. He is not against oil and gas leasing. But that he feels that until such time that better technology is
available to be used in order to safeguard the area for fish for the caribou, for water fowl, these are very
important to the lifestyle of our people. He knows also that Teshekpuk Lake, there's all kinds of various
fish there available. And what it would what would happen if something drastic happened there, and then
the livelihood of the people that are dependent for subsistence what will happen to them. (Wainwright)
(SRB&A 2003)

Down by Icy Cape there’s been a lot of reports of sick animals in that area. There’s a few people who
have gone down there. When they walk up on the land they noticed that there’s drums buried in the ground
from the old DEW line site. They didn’t dispose of their fuels the right way. That’s why everybody thinks
the animals are getting sick. (Point Lay) (SRB&A 2013a)

Cause of the fast motion of the Colville, that’s getting close to where the contaminated buried sites, cause
each year, the erosion on the Colville seems to be faster every year. | travel a lot on the Colville during
the summer months, especially when the moose season’s opened up and we noticed that the erosion, every
year it’s faster. (Nuigsut) (BLM 1997b)

Contaminants and drums were found in the rivers near the runway. A lot went in our rivers; that could
be one factor to review. (Nuigsut) (ABR Inc. et al. 2007)

Weve got that Umiat, the erosion of the Umiat dump is floating through the river. That’s a possibility,
that the caribou might have been hanging out at that area. That’s where the caribou’s actually coming
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from. We've been finding containers, material containers along the river, you know? From the Umiat
dump. The river actually eroded the ground and the dump is falling into the river. We left it [on the
tundra]. (Nuigsut) (SRB&A 2014a)

But these Air Force sites that were put up all along the coast of Northern Alaska shorelines have put in a
lot of trash dumps, machinery that were left behind with contaminations from oils and other fluids that
were in them. Also from a lot of the iron and other metals that themselves from corrosion produce a lot
of contaminations in other ground and waters—on the coast wherever the landfills were put. Most of them
were either on the Air Force sites or a couple miles away. And even the lakes behind our village present
today have rotten oil drums in the lakes that are on the bottom and they re constantly corroding every
summer when the water and the ice melt, and the water’s that the corrosion all over and keep going never
stop and that puts a lot of strain on our animals and fish—particularly the birds that we live on. They do
their nesting in a lot of these flats and a lot of these lakes and ponds are the home where the birds and
other animals that depend on them for survival. And we in turn live off these animals for sustenance, for
our food, also for our clothing to keep warm, and also did a lot of hunting for animals that we used for
transportation—but this was of course 30 years back but it still was a major concerns back then this
contamination that had been put all over wherever we have settlements alongside with DEW Line. (Point
Lay) (Mikow et al. 2016)

3.3 Biological Resources

3.3.1 Vegetation

See traditional knowledge provided in the CLIMATE AND METEOROLOGY section for traditional knowledge that is
also applicable to this section.

This is an effect. I've seen it. | have to go further and further out to get our food. Our ice pack is getting
smaller. Our ice is not freezing. Used to be nine to 10 feet thick, now it's four feet thick. Our climate is
changing. It affects our plants, like our salmonberries. If rain is low, it will affect us. We mainly need
salmonberries for vitamins. We are mainly meat eaters so we need the berries to prevent scurvy.
(Wainwright) (SRB&A 2009)

Berries used to grow in abundance one year and don’t grow the next year and now its seasonal, every
summer. Salmon berries, blueberries, black berries are growing every summer. Before, there was a break.
Seems like the berries are more prevalent, and they grow every summer now. And there used to be a break
[from year to year. Now there’s no break. So the wet summer helps the plants. (Anaktuvuk Pass) (SRB&A
Unpublished)

And on the tundra travel, there's always never any snow on the foothills, because I've been hunting up
there. There's always -- the snow is always blown off on the top, on top of the foothills because of the
wind. And | thought there would have to be a foot of snow or something for the Cat trench to start. And
there's always not enough snow so you tear up the vegetation. No matter what you do, you tear up the
vegetation because the wind blows up -- blows so much in the North Slope. There is always not enough
vegetation -- I mean snow to cover all the vegetation. And that's why | would keep that -- keep the traveling
at a minimum instead of extending the days of travel for the seismic crews and the oil companies. | think
that would be something to think about too. Because I've seen them plow theirselves right through bushes,
those little willows along the creeks. If you break a willow, it takes over 30 years or something for it to
grow back. So you've got to keep that in mind. (Utgiagvik) (BLM 2004f)

You look at Pik Dunes up there, you somehow char up the tundra a little bit, and because of the rate of
revegetation is so slow, that sand, if you rip open the sand, the desert storm ripple effect can happen. So
it's a very sensitive tundra we have. (Utqiagvik) (BLM 2004a)

The changes in transportation has caused a lot of trails and changes to the water accumulation in these
areas. There's a lot more ponding in areas that have been used for ice roads and other activities. The
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ponding creates crevices in the land and it damages the vegetation. There's areas that were available for
nesting and such that get under water after the usage occurs. There's increased concentration to activities
from our community because there's diversion from other areas that are already being developed and are
being explored and developed. So those increased concentrations from our village are now into the areas
of this Northeast NPR-A. (Nuigsut) (BLM 2004d)

Less berries. We used to go right out here and have berries and stuff. We don’t hardly ever see berries
anymore. When we go to the traditional spots that my grandma went there are still berries out there. It’s
cause | used to do that all the time when | was young. Me and my friend would be ptarmigan hunting with
slingshots and eat berries at the same time. After a while we just stopped seeing them all the time. I don’t
really know why, they just stopped I guess. (Nuigsut) (SRB&A 2012)

The ice roads, when they melt you can see where the road has been. I don’t’ know what they use, they use
lake water and make ice chips and spread them where the road is going to be. Then they put regular water
on it. I think it’s cause it [the road] stays there a lot longer. They just don’t grow, it’s completely brown
where the road goes. (Nuigsut) (SRB&A 2012)

In Nigliq we used to get buckets of berries and now we hardly get any. (Nuigsut) (SRB&A 2012)

In the Colville Delta region the vegetation were abundant to the point where you could smell them. Now
we cannot smell them anymore. You have to get closer to their patches now to find them. They have been
gradually depleting. (Nuigsut) (SRB&A 2012)

Since we left the Colville Delta region in the 1950s coming back in 1973 | noticed that the changes had
already happened. The plants and the vegetation and the berries that grew a lot were abundant and now
there are hardly any. The willows, the leaves were edible because they grow in abundance and they were
Just like having dinner salad and now you don’t have those today we don’t eat what we would have eaten
off of the bush. (Nuigsut) (SRB&A 2012)

Like the rhubarb doesn’t grow anymore. I saw some at Fish Creek but I don’t see them anymore. | noticed
that when we were young we used to pick rhubarb and eat them off of the shorelines and now there is
hardly any. (Nuigsut) (SRB&A 2012)

They are not really that sensitive; they seem really strong because of the soil. It has a lot of nutrients. You
could sell it like miracle grow the soil. It is even better. My cousin was growing a plant that took 6 months
to grow, with our soil it grew like huge. The reason is that we have such a short summer. (Nuigsut)
(SRB&A 2012)

Shrubby Plant Species

Well you know it is obvious that climate change and development is something that, you know that’s
happened — 10 years ago you are not going to see these willows growing along the road side but now
we re seeing those a lot— and now we’re seeing land otters that we don’t, we don’t normally see coming
or new animals migrating up North — that’s climate change effects — because of how geographically
(unclear) may be. (Nuigsut) (BLM 2016b)

There are some birch trees growing, and cottonwood. Birch wood or cottonwood trees are growing here.
That didn’t use to happen. (Anaktuvuk Pass) (SRB&A Unpublished)

There’s birch trees, over here [pointing east]. I don’t know why they are growing now. We always have
alders, they are always here. (Anaktuvuk Pass) (SRB&A Unpublished)

There are spruce trees right here to the south now, just close by. (Anaktuvuk Pass) (SRB&A Unpublished)
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3.3.2 Wetlands and Floodplains

See traditional knowledge provided in the WATER RESOURCES section for traditional knowledge that is also
applicable to this section.

With the satellite programs, |, too, am very concerned about satellite -- the crossing of the Nigliqg Channel,
the bridge design, as well as CD-4 as well as CD -- | believe it's 7, the most southern site. Nuigsut has
not experienced, neither has Alpine, what we call the 100 year Colville flood. We've only experienced a
25 year flood and with that 25 year flood, it came very close affecting those areas. Now, with the 100 year
flood that hasn't occurred -- and | know you have data of what a 100 year flood might look like, but when
we first moved here in Nuigsut, that 100 year flood -- the whole plains down there was covered except for
the hill down there. And we haven't seen that ever since we've been here in the 30 some years we've been
here. But, you know, the industry needs to know of these dangers Mother Nature brings out on these sites
and areas. There are things that -- you can do all the protections you can do, we can have all the policies
and stipulations in places, but when Mother Nature's forces come in line, there's nothing any of us can do
to stop her of what she's planning to do. And this 100 year flood will come and it will occur and it will
devastate those well sites that will go into the Niglig Channel. (Nuigsut) (BLM 2003b)

Every year we get flooding in the Niglik Channel, and every time at the mouth the ice builds up and carries
gravel or sand and then slows down and drops gravel. So every year it drops more gravel and it gets
further out. The channel, mouth of the river, is getting shallow. (Nuigsut, Experience location: Nuigsut.
SRB&A Interview 2007). (SRB&A 2009)

During the break up of Kuukpik River, there used to be floods all the way up to Kayugtusiluk. During the
ice break up of 1945 the water level rose 20-30 feet. I haven 't seen that since. (Nuigsut) (MBC AES 2004)

Back in the 70’s we used to have major flooding. The whole place looked like an island. You could see
the hill over here like an island with water covering the whole land. That will probably happen again in
the future when we start getting more snow. (Nuigsut) (SRB&A 2012)

They used to have really big floods, I haven't seen the river go up that high in a long time. (Nuigsut)
(SRB&A 2012)

3.3.3 Wildland Fire

For some reason the caribou haven’t been coming as far east [toward Colville River]. There haven’t been
as many caribou lately. It’s just variability in the migration. They had that huge fire in here a couple
years ago. So much smoke poured out of there it might have kept them from coming. I don’t know. Maybe
they got out of the habit of coming here. (Utgiagvik) (SRB&A 2013c)

And it's just sad to see that also the fire that came in July, how it affected the migration. And we -- we talk
with the borough, and they wanted that fire to burn out itself, but it didn't. And like Charlie said, it takes
about 50 years to grow them lichens. And where the fire is, | think it burned a lot of that. And we'll just
have to see next year where the migration will be. (Anaktuvuk Pass) (BLM 2007)

We do get the effects. It covers the whole Umiat area. Forest fire comes from the interior and over the
Brooks Range. The whole village area will be affected by the smoke. You can smell that burning all of the
way up here. It doesn’t go away right away it stays in the area for a while. Even when the tundra fire up...
visibility was zero up there. Majority of the caribou migrating south accidently turned around and headed
south. The moose was driven down river because of the smoke. (Nuigsut) (SRB&A Unpublished-b)

[There are] fires down south, over there [tundra fires]. Inside the house it’s getting stinky from the smoke.
You can’t see the mountains for two days. Planes can’t even make it. [The wind blows] both ways north
and south. [We have] east wind and west wind. It goes through the valleys. The mosquitoes come when
[there is] no wind outside, [when it is] hot. (Anaktuvuk Pass) (SRB&A Unpublished)
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3.3.4 FEish
See traditional knowledge provided in the ACOUSTIC ENVIRONMENT, WATER RESOURCES, and SUBSISTENCE
USES AND RESOURCES sections for traditional knowledge that is also applicable to this section.

3.3.4.1 Salmon, Whitefish, and Other Fish Observations
Whitefish

Mr. Ahvakana: Thank you. Thomas Itta, Sr. was born and raised in the vicinity of Teshekpuk Lake, Cape
Halkett is the place were he was born. Ever since he could remember he used that area for subsistence
hunting. And all those lakes that are there visible, all of them, have fish in them. And he also stated that
all the rivers that are around Teshekpuk Lake all flow into that lake and , therefore, they do have fish
also. That Teshekpuk Lake from the beginning that we could remember that's been passed on by--from
generation to generation. Our forefathers had stated that there's fish there that nobody knows that exist
in that lake. (Atgasuk) (SRB&A 2003)

Get qaaktaq in the Kuugaagruk River [Inaru] around December, although that’s getting late, it’s getting
too cold. The qaaktag come up the river later than the other fish. They re milling around and then they
decide to come up later for some reason. We don 't get a whole lot, like they do in Nuigsut. In October on
the Chipp River, you can catch gaaktaq going upriver. You can catch more of them later in the season,
like December or January, rather than in October. I don’t know why they do that. Maybe they re out on
the coast and then they come in? You can get gqaaktaq in all of the river drainages, including Chipp, but
only a few of them. You get them, but not a whole lot of them. We get the ones that are going up river in
October. I haven'’t seen any with eggs then. Although have seen qaaktaq in Nuigsut with eggs starting to
grow in them. Maybe they spawn in the springtime so in the winter when they re being caught the eggs
are just starting to grow. Then they will be bloated with eggs by the spring. (Utqiagvik) (Brewster and
George n.d.)

Food for qaaktaq is less. They used to have shrimp in their stomach in the past; now it is like they are eating
mud. (Nuigsut) (ABR Inc. et al. 2007)

Before industry came, they [gaaktaq] were always healthy: size was larger, the amount of fat was higher.
After the causeway, they are smaller, unhealthy, their food is unhealthy; they are eating something
different. In the past, they had shrimp in the stomachs, when they were caught before the causeways were
built. (Nuigsut) (ABR Inc. et al. 2007)

I get gaaktaq at the mouth of the Chipp River before | go home, before freeze-up. | use a three inch mesh
net. | also get them at the mouth of the Alagtaq River, where it enters Pittalugruag Lake [Pittallukruak
Lake]. Also, I've seen qaaktaq all the way up to Chipp 9. I've caught them in my net. I’ve caught them up
that far. We eat them fast. They re choice fish. (Utqiagvik) (Brewster and George n.d.)

Qaaktags are known by their white fins. They don’t have a black tip. The large cisco are blue. And it looks
like you couldn’t see the scales. And they re about that thick. There used to be a lot of them when | was
going up to my camp. Back in them years when I'd go with a canoe I would sometimes get started too late.
And | just go around the Point [Point Barrow] on the other side, towards the [Elson] Lagoon side. And then
drop my net from the boat, along the edge of the boat. By Nuvualuaq [Plover Point]. But you have to watch
closely because there are a lot of seals and loons and other animals going through that deep channel,
including walrus. (Utqiagvik) (Brewster and George n.d.)

The boundaries of paikjuk doesn’t go beyond that area that’s west of Alaqtaq. I've never seen it beyond that.
That’s kind of why I protected that area from seismic. I didn’t want to lose sight of that only fish that | know
called paikjuk. It’s a beautiful colored fish. They are located only in that area. By Warren Matumeak’s.
Alagtag. From here, going over toward the Tasigpatchiag. | went through there one time before there was
this break into Chipp River. And this old man that fished here talks about them and he goes up into the Chipp
River up to where Charlie Edwardsen was fishing then, too. And Paul Kignak’s camp. East. I've never seen
them west of the river. But the west of the river, those fish become to look like lake trout family. Some big
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ones. And the aanaakjiq up where those lake trout were, were different color than the ones we were getting
at the river. I don’t know if they can spawn together maybe. I don 't know if lake trout can participate in that.
That large lake near Chipp 2 contains the smaller ones. And you can kill them in three inch mesh net. They re
beautiful fish. I like them. And they re right up over in that area. Along with Alaqtaq. And that was the
reason | was opposing making a landing field for delivery of diesel on those lakes. If they destroy those fish
and they don’t live in any other area where we know them and we can’t ever find them in any other place,
then I don’t want them destroyed. Also the natural habitat is being destroyed by natural erosion of the river
and other areas where you can’t protect anything when that happens. If the river breaks through, it breaks
through those lakes containing some species of fish. Some with lake trout. (Utqiagvik) (Brewster and George
n.d.)

I know these lakes, rivers and lakes, but I think this is the one that | heard so many times to be a subsistence
spawning area. This little lake right here, [Chipp-Ikpikpuk Report, AB-19] it's a spawning ground for those
fish, and they know it and when they spawn they go and pick up a lot of fish, you know? And they just go in
there and get grayling and whitefish and all that spawning and they just mingle in there and get them.
(Utqgiagvik) (Brewster and George n.d.)

There are lots of fish in Qaababvik. At the mouth of it. We used to go there while traveling and needed a
safe place to wait for good weather before crossing Dease Inlet. And we’d fish there. We'd get aanaakjiq
[broad whitefish] and lots of igalusaaq [least cisco]. (Utgiagvik) (Brewster and George n.d.)

The Chipp River is known for aanaakjig, and also for burbot [tittaaliq] and igalusaaq [least cisco] and
those little humped whitefish - pikuktuug. There are many in those areas where they seek burbot and
grayling. They follow the spawning of aanaakjiq every year. Boy, you catch those with a hook, the pikuktuugq
and the tittaalig. They just follow the spawning run of the aanaakjig. The Alagtaq River is good for whitefish.
1t’s good fishing in summer until July. By last part of July they re starting to disappear. We know they re
moving someplace. So, all those lakes in there between Alagtag and Chipp River are mingled with those
fish, with aanaakjiq. And they don’t have to be deep, as long as they are about seven feet deep. (Utqiagvik)
(Brewster and George n.d.)

The biggest fish I 've seen are from Tasigpak. The ones that are fat are right from this area. | think that some
of these spots are fifty feet deep, and they contain big fish -- aanaakjig. All of our nets were too small, when
they got tangled up. But this guy had a very unusual net, made with three mesh deep. It was a big one. And
he would make his own nets. And he’d get two fish, it was more than enough of a load for him to take home.
The fish were big. And me and Tommy Jr. went up going through west Tasigpak [showing on map] -- this
way | guess. In this one lake. It was deep water. It was about fifty feet. And the aanaakjiq were big. And
when we started to pull the net in it was moving like mad, but when we got it out, we got only two or three
fish. Big ones. And five fish was pretty near a sled load. There are big fish down there. The biggest aanaakjiq
1 know about came from the Mayuabiaq River. This was Elavgak’s grandpa. Daniel Leavitt’s mother’s
grandpa. He had one net. One fish was enough for him. He would drag it home like a seal. Put a rope
through the mouth and pull it over his shoulder; you know just like dragging a seal home. It was that big.
One fish filled the net. (Utqiagvik) (Brewster and George n.d.)

Char and Other Freshwater Fish

Most of the lake trout I've seen outside of Tasigpak are in deep lakes. They don’t stay in the shallow lakes.
Where lake trouts are found is usually an impossible area for the fish to get in. They don’t escape to travel
like aanaakjig do. (Utqiagvik) (Brewster and George n.d.)

In Barrow, in August, the fish along the coast are coming from the east. One time | saw the water churning
off the beach and it looked like Iqalukpik [dolly varden char]. They re good eating fish, so after | saw them
1 put a net in and got some. I put the net out in front of NARL [along Chukchi Sea coast]. People don’t know
this. They put their nets on the Elson Lagoon side for aanaakjiq, but the dolly varden are traveling out on
the other side. I've seen them at Point Barrow, too. In Point Hope, they put a net out from the shore at a 45
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degree angle and wait for the fish because they are traveling along the edge of the shore. So that’s what 1
was doing. (Utgiagvik) (Brewster and George n.d.)

There are some underground rivers around the middle of Teshekpuk Lake. There’s the shallow part and
they have rivers through there. They call them rivers. That’s where the fish travel. The big fish, the thirty-
five pound lake trout, are in those deep channels. (Utqiagvik) (Brewster and George n.d.)

This certain place where they used to set up their nets is by where we put cabins in on the Tupaabruk River
[Tupaabruk 2 area, see Figure 96]. There are three houses there, plus Mary Lou Leavitt set up a house
across from our houses. We put the cabin there because it is a good fishing spot. We put the nets out around
the bend and they catch all kinds of fish. Besides at night when we want some burbot, we can just go fishing.
It’s close by. (Utqiagvik) (Brewster and George n.d.)

Tittaliq [burbot], that’s the Meade River, at Atqasuk. The real Atqasuk. That’s what they call it, Atqasukiak.
The real place, before they moved it to the village. Winter ice fishing. And we get the qaaktaq at the same
time, and the humpback, the pikuktuug. Right at this creek, right there [Usuktuk River]. A lot of burbot, big
burbot. The biggest one | got was this long and this wide. (SRB&A Barrow Interview March 2006)
(SRB&A 2010a)

And when | go up inland, go fishing, you start getting catfish. Those are unusual in our rivers up inland.
You start getting these catfish. And those catfish are always on the ocean, not on rivers. Johnny Aiken.
(Utgiagvik) (MMS 1982)

Now, the Elders up here warned us about what happens to our food chain when they get -- it gets destroyed,
and we look at -- you know, that sound down there, and the herring hasn't come back yet. And what is the
herring? The basic food for most of the animals that are there. You destroy that kind of fish up here, my
seals are gone, my walrus is gone. And if you destroy the lower part of the food chains, well, America, you
will have finally achieved your goal, to destroy the Arctic whale. You tried it in the early 1800s by
overharvesting it. Now you are going to pollute it. George Edwardsen. (Utqiagvik) (MMS 2009a)

I think all the estuaries are major spawning. | get a lot of salmon fish in the lagoon. I get coho, chum, pink,
humpies, some [Arctic] char once in a while, and in August King salmon. I've had a net out right at Kokolik
mouth, and | was getting Least Cisco in there one year, and | used a small net in the fall time, August and
September. (Point Lay) (SRB&A 2011a)

Salmon, they never used to come up here. In summertime, by our cabin, | got a net. And it started getting
some salmon. Dog [chum] salmon. Real big toothed ones. Not very many of them. We never used to get
them, but now we do, so maybe they start moving from someplace. (Utgiagvik) (Carothers et al. 2013)

Kukpowruk and Kokolik are our important spawning grounds [for] the salmon, the grayling. When 1 first
came there was a lot of fish bones on the ground. Past Niklavik, [it is] just graylings. (Point Lay) (SRB&A
2014b)

I think our prevailing wind has changed to the south, southwest. It’s been dominating the winds have been
dominating from the south and southwest. It’s warmer air and high tide in the lagoon and it’s not
favorable for salmon fishing. The current has to be going out when the salmon come in. (Point Lay)
(SRB&A 2013a)

Fish Movement Patterns

Lakes and Rivers

And when | thought about that and | -- if you looked at a picture of the whole North Slope from the
Canadian border to Point Hope, you look at where NPR-A is and the central part of the North Slope,
there is thousands of lakes and lots of little creeks and rivers. That's where the majority of those lakes
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are. And what that tells us is that that habitat is so critical to fish. You know, you could see there, all those
lakes that have fish in there, that's just a snapshot of fish that, you know, they identify as fish bearing
lakes. But listening to elders in my family, even biologists who study fish on the North Slope, that these
fish, they move from lake to lake through streams, through creeks that are seasonal. They might not be
there year-round. And if you build roads in these areas that don't have a river, like a permanent river, but
you're going to block their connection between these lakes, from moving from river to lake to ocean or
whatever it may be. And | don't think there's been enough research to document that. So you need to
seriously think about how that's going to impact the habitat of the fish on the -- in that area of the North
Slope. (Utgiagvik) (BLM 2004f)

Wind in Teshekpuk Lake affects the fish. When it’s ufalaq [west wind] they never come. There are no fish
there. When the wind is from nigigpagq [the east], that’s good. That river [Mayuabiaq] is so different when
it’s east wind. The water gets better. But when it’s west wind the water is low. In our area around there,
Mayuabiaq, when it should have lots of water at ufalaq, it’s different. The water goes down. I think the
wind pushes the water from Tasigpak. (Utqiagvik) (Brewster and George n.d.)

Also we've mentioned before that we're now moving in to the heart of the broad white fish, the ahnalik
center of distribution and population density, and these fish have a complicated lifestyle that requires use
of several types of habitats: lake habitat, deep river, spawning habitat, small ephemeral streams for
accessing summer feeding areas - they go out in the near shore area - and all of those different habitats
are used in different parts of their life cycle. So it's important when building gravel roads and structures
not to impede even very small streams in order to retain healthy populations of this fish. (Utqiagvik)
(BLM 2003a)

I notice that these fish we have, the white fish, have not migrated out into the ocean, they just migrated back
into these lakes and stayed there for the winter, they are locked in for the winter when they get there. Some
of these lakes that | named as the rearing ponds are also the wintering areas for these fish. (Utgiagvik)
(FEA 1976)

The area around the lake ... is all flat tundra. Every spring, at break up ... all the flat tundra around the
lake is very grassy and when the water level rises, the low-lying areas with dips and hollows become
flooded. That’s when all the pike go all over those grassy pools. When people are short on food, they
would go fishing for them. They are ideal for dog food (Arctic John Etalook, pers. comm. 1981)
(Anaktuvuk Pass) (Spearman and Nageak 2005)

They are real resilient fish. They go up these streams [the Miluveach River and others off the Colville
River] and right up the waterfall, and they feed off the waterfall. ... It depends on the season [what the
fish eat]. Like late August, early September, they feed on beetles. ... [Also,] we have little stickleback that
graylings and the other fish eat. (Nuigsut) (HDR Alaska 2015)

The big run for igalusaagq is in the summer. In the wintertime, you can put a net out under the ice and get a
lot of them. We’d go to Kuugaagruk [Inaru] River for that. We used to eat a lot of those igalusaaq and then
feed them to our dogs, too. (Utqiagvik) (Brewster and George n.d.)

There’s usually two to three weeks of a fish run in the fall. Just when the ice is forming. Aanaakjiq, igalusaaq
and pikuktuuq they come together. And sulukpaugag. They all run together. Our belief is that after the rivers
begin to form ice, the fish are heading back in up towards the inland area into the lakes where they came
from. (Utqiagvik) (Brewster and George n.d.)

The Alagtaq River is good for whitefish. It’s good fishing in summer until July. Last part of July, they re
starting to disappear. We know they re moving someplace. They re heading up to Chipp River. We know
exactly the route they are taking to go up there. They go through Tasigpatchiag. And go through
Pittalugruag one time. But the river has broken through to Chipp River and is flowing this way now. It still
flows out, but the channel has built up [increased water flow] and it’s deep water now. And there are those
streams that flow into the Chipp River and other main rivers. There re some streams like Tittaaliq, Aumalik,
Qaksrabavik and Qubafnaq and stuff, but those are up in the headwaters where the water is coming from.
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There has to be enough water up there that they continually flow in the summer without letting up. So the
fish are going up there, too. Those little fingerlings are the ones that go through those, too. And there are
some lakes up there we know where the grayling are found, where the fish will go. And then four or five
years later the big ones that are ready for spawning. Male and female. They go down. And you are tagging
them coming up. They go from Alagtaqg area and then go in there. Those that are spawning grade are going
up. And in the fall, just before around freeze-up, they stampede back down to spawn in those gaglus. Same
thing, going up or coming down to spawning, | imagine those fish know where to go for spawning. Now,
some of the things you didn’t catch out. All the fingerlings don’t go all the way here. Some get lost. The
majority of them, they go into these bays. When the break-up pushes them all out, they have to go somewhere.
They run around, probably escape predators. The only way they will reproduce is in these lakes. (Utqiagvik)
(Brewster and George n.d.)

Fish in the lakes, the small ones, are in the rearing ponds. As they grow into big fish, big enough to spawn,
early in the spring they stampede out while it’s high water. That’s when we get some good fish. I like to be
there to catch some of those. They already have roe. They are not prime, not ready to spawn out, but they
are there. The eggs are glued together. You can’t separate them easily, like you would at spawning time.
During spawning time, you just squeeze the fish and the eggs pop out. Sometimes we have to clip the tail
end to leave the eggs in there and then freeze them that way. All the fish [ones in rivers and ones that had
been in lakes and moved to river through streams at high water] go to the headwaters of the Chipp River in
the summer. They head up to the headwaters. How far up? I've never made it up to the very end of the Chipp
River, but | have gone a ways up. Even tittaaliq and grayling go that way. In the fall, the fish are coming
down the Chipp River for spawning to the deep water. There are deep water holes in the river where the fish
spawn [gaglu]. Those fish know what they re doing. I think they know that during spawning they want to
come down with a spawning group. If the run is good, the majority will go down towards the bay, and to
gaglus where they spawn. (Utqiagvik) (Brewster and George n.d.)

Nalaakruk Lake has really good, tender fish. It was different. | think the oil companies used that water and
it’s really different now. The water looks different, they say. Our son [Billy] usually goes there for a few
days in the fall and gets real good fish. They are different than the river fish. Aanaakjiq. (Utgiagvik)
(Brewster and George n.d.)

In the 1930s, ‘40s and ‘50s, we usually ended up fishing on October 6. We started around September 23rd
with a dog team traveling through snow and ice crossing small lakes that were already frozen enough
and useful for traveling. We knew the fish run would start around September 25th or 26th. The fish don’t
miss that. We have to be there to catch them, otherwise after five or six days the run is over. And if you
don’t catch them then, you don’t have much subsistence food to put away. Today, it runs all the way into
October, 10th or 15th. (Utgiagvik) (Brewster and George n.d.)

Six days before spawning, seven days at the most, that’s when | want to arrive at my fishing spot on the
Chipp River. That’s why [ have to be there. You have to catch the fish run when it’s happening. After the
10th of October, it makes no sense. The run is over. Right now, it’s changed to the 10th. The run used to
be from September 26th on down to October Ist. It’s ten days difference now. I figure the change of
climate or some measure of change has to do with it, because we have a late freeze-up today. In my
younger years, | would go ice skating maybe on the 15th of September. And then the reindeer corralling
time would be the last week of September. And the ice would be that thick and it was just right for making
a huge ice corral. We put all the reindeer into that. So that’s the difference today. I mean somewhere
around October 8th or 10th, up to there. In those two areas, | would pull all my nets out. No matter which
way you look at it, spawning has to take place. I don’t know if the fish can hold off that long. (Utqiagvik)
(Brewster and George n.d.)

Nearshore Marine

When the weather is warm, [there is an] overflow from ocean, in July. It changes the fish coming in. [l
saw that] in [the] last few years. When the overflow from saltwater is coming in (from a west and
southwest wind), it coincides with warm spell of the weather. (Nuigsut) (ABR Inc. et al. 2007)
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The Arctic cisco and broad whitefish always come in [on the eastern side of the mouth of the Colville River].
A lot of animals like bearded seal, [ringed] seal, and spotted seal begin coming into the river from the ocean
during the time that it is continuously dark. Also at the mouth of the Nigliq [Channel] is where bearded
seals increase in numbers in the darkest months of the year [early winter]. ... We get seals, bearded seals,
sea lions do come in there near the mouth of these channels to feed on fish. And they do hunt in those areas:
Colville Delta region all the way to Nigliq and some are in Fish Creek area. They re abundant in August-
September. That’s when the fish start coming in....Some do come in way inside somehow....I got ugruk
[bearded seal] by Kayuqtusiluk...It was around with a lot of spotted seals. (Nuigsut) (HDR Alaska 2015)

It is noted of 28 species of fish that comes over winter and have them -- and half of those fishes winter in the
Colville River. Like the Arctic cisco is a migration fish that spawn from the MacKenzie that has been pushed
through the current until they are three-, four-year-old. By that time they are in our river system. But there
is fishes that comes in the river. That's why we are worried what will happen. (Nuigsut) (BOEM 2011)

I have fished most of my life and have noticed that the fish follow the currents. During the summer months
we would never have to leave the shore to catch fish. | also remember that most of the Arctic cisco caught
during the summer had eggs within them. Starting in July when it starts getting darker, they follow the
salinity of the ocean. They never leave the shoreline in summer. The families used to fish where Helmerick
put his cabin. Once the causeway was built, the seawater treatment plant, changes began to occur. These
changes affected the size and abundance of fish. (Nuigsut) (MBC AES 2004)

In older days, with a west wind [we] hardly caught any fish, but today we catch most fish [in a west wind].
In the past, the west wind used to push fish out, whereas today, we depend on the west wind to push the fish
in. (Nuigsut) (ABR Inc. et al. 2007)

In the beginning of August, the Arctic cisco turn around and start moving back into the river. Large fish
seem to disperse a long way east and west from the Mackenzie River. Other white fish from the Mackenzie
peter out at Herschel Island. Other fish from the Colville peter out at Flaxman Island. But Arctic cisco are
found all the way along between the Colville and Mackenzie. (Nuigsut) (MBC AES 2004)

The reason why | had my sons pull out all the fish nets in December was it was an unusually different
weather pattern this year [December 2003 - February 2004]. It was hardly below zero until December.
[On the rivers] the salt water will flake up, and there’s flakey ice that looks like maybe the fresh water is
coming out from the river or somewhere. It forms paper-thin, and is real sharp and then it moves. But in
the salt water it is in a different form and it will collect easy on your net. And it will float the net no matter
how much weight you put on it. It collects so fast through the current that | told them that happened to
me more than once. So you might as well pull the nets out, because I think you're going to have a bad
situation trying to pull them out later. Because I know, I've done it before. I got caught in it. Got caught
twice, it’s enough. And then I remember it. (Utqiagvik) (Brewster and George n.d.)

Health and Physical Abnormalities

The fish we get, the cisco—it seems more contaminated—Ilike chemicals are eating away at it, not that
another fish had taken a bite out of it. There are big sores on fish, and some are deformed. You see this
especially on the belly and tail. They have pale-colored meat, the color is reddish. You have to throw it
away, you can't even feed it to the dogs. (Nuigsut) (McBeath and Shepro 2007)

When [ started seeing dark spots in the liver [of burbot], I, I mean I ask questions. ‘Cause I know for a
fact there’s an old dump site just a few miles upriver and lot of it is toxic. So might have something to do
with those dark spots showing up on those livers ‘cause the liver of a burbot is our delicacy. I mean it’s
probably the best part of the fish that we go after. But then after start seeing that dark spots in the liver
they might start shying away. Start telling my boys no more from that place. (Nuigsut) (Brown et al. 2016)

They are smaller, skinnier fish now. | have a picture taken in 1973, when things were different. Fish are
very small now in the channel compared to thirty years ago. Then people caught from two hundred to six
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hundred fish per net per day. Now we get one to thirty fish per net per day in the same area, on a good
day. (Nuigsut) (McBeath and Shepro 2007)

She said that she was raised here and she's been living here, and over the years she has personally consumed
gaagtag, Arctic cisco. And the liver is a delicacy for her, but over the past couple of years there has been
discoloration of the liver in Arctic cisco. Although the fat contents are still evident, there appears she hasn't
had any liver from the gaaqtaq for the past two years because of the discoloration of the liver from its normal
color to a darker, blackish color in some cases. Flora Ipalook, translated by Delbert Rexford. (Nuigsut)
(MMS 2007c)

In the 1970s [the] fish were healthy and you could cook all of those fish and [the] taste was good most
the time; now, the fish has changed, the taste has changed; even the fresh fish they catch today tastes like
it has been in the freezer for a long time, freezer burn. (Nuigsut) (ABR Inc. et al. 2007)

Effects of Seismic on Fish

In the wintering years when ice gets thicker and the waters and the fishes are even more sensitive because
the ice, the more ice there is the water becomes more dense, so much that it's -- any little sharp noise or
bang of those effects can kill fish. And included one incident where when there was fishes site on a clear
day you can see it clear, but under the water and - and for -- not for it to be lost, the ice is 10 to 14 inches
and you can slap that with a -- like a bang and cause that fish either to die instantly and those are known
types of things that have killed the fishes and especially when the ice is thick, because the pressure of the
ice makes that water more dense and easy to Kill the fishes. (Atgasuk) (BLM 2004b)

He said they were sounding along the river bank by Kuugagruk, and put up poles all the way by the river
banks. And, they were sounding there ever since the fish were scarce. All the other rivers drain to the
ocean, and when there's Spring breakup, then all the debris and everything that's in the river goes out.
But, Kuugagruk happened to be different than those other rivers, because it does not flow out to the
ocean. And sometimes, the debris will collect in that river because the oil companies had been doing
some testing there. After they did that, there was lot of dead fish along the along the river banks, like
they were just a long line of wood that they gather from the bank of the river, sometimes. They said the
river banks were just full of dead fish after those testing on that river. Noah Itta translated by Alice
Solomon. (Utqiagvik) (MMS 1982)

And, as told in a comment made by an inland person earlier, he said his father would kill fish by hitting
(the ice) from the top, and if there is ice-free water under there the fish would die. And then he would make
some holes in the ice down-current for the dead fish to float up through. This, (his story) is also true. This
is how the (people) that are drilling, using explosives on land during the winter near the lakes, kill the fish.
And also in the ocean when they are using compressors, it is no different. A person saw this with his own
eyes and knows that just by hitting the top of the ice the fish would be dead. A compressor which sends off
a very loud noise (and vibrations) can also kill a lot of fish. (Utgiagvik) (SRB&A 2003)

Due to the ships traveling about we didn't get any whitefish this year. Usually we get plenty. This year, with
all the ships dragging seismic equipment, we didn't get any fish on our river. (Wainwright active harvester;
Experience timeline: 2006; Experience location: Kuk River. SRB&A Interview 2007) (SRB&A 2009)

And he's more concerned about the east -- the lakes east of the Ikpikpuk because they are filled with fish,
and he's very concerned about these for wintering and seismic because these are the Community of the
Arctic Slope, Barrow, Atgasuk, Nuigsut and Wainwright, they still rely heavily on the nutritional
supplements from subsistence, and renewable resources especially in these fishes -- | mean, lakes where
there are fishes. These are known, you know, for to supplement the dietary and nutritional needs. And
they need to be heavily protected. There is not much more else that we can rely on other than our
renewable resources that is just so sparse right now, but being on the whim of extinction, on especially
in the advent of seismic and oil and gas exploration. (Atgasuk) (BLM 2004b)
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During the course of early seismic testing during that oil exploration, the blasting of the dynamite gave
a good recording. But they were destroying all of the fish. The only way we found out that we were
destroying fish was in the springtime during break-up when it produced dead fish on the surface. Seagulls
enjoyed them all, I think. But the seismic was responsible in them years by using dynamite. Today, they 've
got different methods. We made a report on that. | was fishing and working for the Navy. By testing
dynamite in the river, | learned that | killed a whole bunch of fish. | was part of them, working for the
Navy - and I didn’t even know it until one guy mentioned that Tasibruaq Lake fish were gone, and there’s
so many fish on the edge of the lake. They blew one, two, three charges of that dynamite there in that
lake. It had some effect too, probably even poisoned rainbows, killed them by concussion, I don’t know.
(Utqgiagvik) (Brewster and George n.d.)

Noise bothers the fish. Seismic crews in the early days used dynamite on fish bearing lakes and rivers.
Norman Leavitt said he saw lots of dead fish on the Kuugaagruk River [Inaru]. That’s sad. The state
allowed that to happen. We had no say. Now they 've developed a vibrosis method for seismic surveying,
shaking, that doesn’t hurt anything because it’s gradual not sudden. (Utqiagvik) (Brewster and George
n.d.)

My next-door neighbor he mentioned at the time he was up in the fishing area near Alaktak that the dead
fish were on the edge of the lake that the seismic had got to during the winter. They did tremendous
damage, not only at the lakes that | pointed out but also some other lakes around the area - all these
lakes that are ten feet, eight feet or more. There's - or was a tremendous amount of fish in these lakes -
one lake has more than three species of fish. (Utqiagvik) (FEA 1976)

A compressor which sends off a very loud noise (and vibrations) can also kill a lot of fish. An elder (made
a comment) to stop (the drilling for five (5) years.) since we, ourselves are elders now. | will support his
comment to stop (for five years) to see if the animals will return to(their habitats); |1 am glad to know
that a person thinks in this way. If they are going to drill near the river, don't use the water in that river.
The (abundance) of fish will change. (Utgiagvik) (SRB&A 2003)

This year my husband went fishing. He only took home two whitefish. Not like years past. Ever since the
seismic, anything that has to do with noise. They've done some sort of search up by our cabin on the
Utukok River. We did not get very many fish. If they stop the seismic, maybe they will come back!
(Wainwright active harvester; Experience timeline: 2006; Experience location: Utukok River. SRB&A
Interview 2007) (SRB&A 2009)

We never see those fish anymore through here. | think | know why. One of these seismic people, they
were sounding in this area, all the way up here. When they dynamited that down there, they blocked that
road for the fish when they come up that way. We never get anymore. Last year, was the same way. It’s
been six or seven years now since we ever catch any. In the summer, sure, we get a little bit, but not too
much. Sometimes ten, twelve fish in one net. But, we used to get a lot of them. We have to come out in
here, where Noah Itta’s place is. We can get our fish in the summer right there only. That’s the only
place in the river in this area that we can get fish. That’s aanaakjiq. (Utqiagvik) (Brewster and George
n.d.)

And he's concerned on fish in lakes and rivers over wintering areas and seismic. Sometime ago they had
been involved with the -- working with seismics before and it has devastated known wintering areas near
here and Ikpikpuk. And these were -- these are dynamite things and they know that this does kill and
devastates fishes, stocks of fish, many of them and many known over wintering areas. And he's -- and
perhaps on account of those that the setbacks, maybe that may be warranted to be even a little bit more
to -- rather than relaxing them in all the ravines, including rivers. (Atgasuk) (BLM 2004b)

This year my husband went fishing. He only took home two whitefish. Not like years past. Ever since the
seismic, anything that has to do with noise. They've done some sort of search up by our cabin on the
Utukok River. We did not get very many fish. If they stop the seismic, maybe they will come back.
(Wainwright) (SRB&A 2009)
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3.3.4.5 Effects of Development on Fish

I believe that sediment studies along the DEW line should be looked at. Nowadays, the fish are skinny and
not fat like they used to be. You should look at those problems from the past. Perhaps the fish have an
altered migration path in order to avoid contaminated areas. Maybe they migrate out in the ocean farther.
But there is something that is causing a change in their migration route. They are traveling longer
distances and that is evidenced by the fact that they are not as fat as usual. (Nuigsut) (MBC AES 2004)

It is a lot of work to go out there and chisel ice and coming back the next day to check the nets and there
is only one fish. It was really sad last year. | barely made a half a sack of fish. When we caught fish, we
send some to Barrow. Last year we sent three fish to Barrow and two elders fought over them. This year
they are happy with what we are catching. We are able to send more. | hope it gets better. | feel the decline
in fish occurred when development began. It has really declined after three years of construction of the
HDD (horizontal drilling under the river) near Putu. This year they drilled at Iqalligpik (Fish Creek); we
didn’t catch many fish when that rig was there. Now that development is slowing down, we hopefully will
see the fish counts increase. | believe noise and development are the cause for the decline in fish counts.
Prior to development there were no complainants with the fish counts. First there was Alpine and then
North Star. (Nuigsut) (MBC AES 2004)

I am concerned with industry building more and more ice bridges every year. They build these ice bridges
over the rivers of the Niglig Channel as well as the Colville River. These ice bridges are used to enable
rigs to travel over the river in order to reach the drilling site. These ice bridges are built in December
and January. My theory is that late in the season, with the building of ice bridges, migration routes are
being blocked. With ice bridges being built across rivers, it naturally forms ice underneath. By the time
the ice road was done in April we found about 70 feet of ice formed beneath the bridges and only about
five feet of open water left at the bottom for the fish to pass. That practically covers the whole river and
prevents any wildlife or fish to pass the river at these areas where ice bridges have been built. I would
like a study to be done to determine if these bridges are being grounded to the ground. | feel that the
bridges affect the fish greatly as well as the community. Industry says no, we need the oil here, but further
studies need to be done to do it right... This is a concern because the fish travel within a specific
temperature of water and a specific depth. When the ice forms and blocks those specific areas they will
turn around and go back or elsewhere. They probably will not go underneath and figure it out. A similar
situation is seen among the caribou and the pipeline height. When the caribou encounter the pipeline they
will turn away and go somewhere else. They will not stop and think that perhaps nearby there is a crossing
path that could be used. With the forming of ice bridges | believe that the fish that encounter it will turn
around and go back. I don’t think they will go under it. (Nuigsut) (MBC AES 2004)

The effect of outboard motors on the fish is the noise. Any time you create noise, it’s going to effect the
fish. That’s why when you put out a seine net, you use a rowboat. Fish are closer by if you don’t use an
outboard. They scatter from the motor noise, but they come back. (Utgiagvik) (Brewster and George n.d.)

When there’s noise from people walking on top of the ice or people traveling on top, fish like tittaaliq
move away from where the people have made a trail. Now they don’t stay around there when there’s
noise. When there’s noise, they 're more afraid than other fish. (Utqiagvik) (Brewster and George n.d.)

| feel the decline in fish occurred when development began. It has really declined after three years of
construction of the HDD (horizontal drilling under the river) near Putu. This year they drilled at
lqalligpik (Fish Creek); we didn’t catch many fish when that rig was there. Now that development is
slowing down, we hopefully will see the fish counts increase. | believe noise and development are the
cause for the decline in fish counts. Prior to development there were no complainants with the fish counts.
First there was Alpine and then North Star. (Nuigsut) (MBC AES 2004)

Maybe [the change in quality] is related to the ice road. Maybe it’s blocking wintering fish feeding grounds,
blocking the freedom of movement for wintering fish; they are blocked from the ice road near Spy Island [a
barrier island east of the Colville delta; Most [of the ice road] is grounded. (Nuigsut) (ABR Inc. et al. 2007)
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My theory is that late in the season, with the building of ice bridges, migration routes are being blocked.
With ice bridges being built across rivers, it naturally forms ice underneath. By the time the ice road was
done in April we found about 70 feet of ice formed beneath the bridges and only about five feet of open water
left at the bottom for the fish to pass. That practically covers the whole river and prevents any wildlife or
fish to pass the river at these areas where ice bridges have been built. I would like a study to be done to
determine if these bridges are being grounded to the ground. | feel that the bridges affect the fish greatly as
well as the community. Industry says no, we need the oil here, but further studies need to be done to do it
right. (Nuigsut) (MBC AES 2004)

Titaaliqg, the burbot, just about every year | go ice fishing. Last year | caught one and it was yellow where it
was supposed to be white. A few other times the liver was discolored and | am wondering if that is coming
from Umiat or all that stuff they buried at Pivogsook and all the erosion from the banks. (Nuigsut active
harvester; Experience timeline: 1992 and ongoing; Experience location: Tuigaurag. SRB&A Interview
2007). (SRB&A 2009)

Dredging affects the turbidity of the water and in turn affects the Arctic cisco and their migration patterns.
(Nuigsut) (MBC AES 2004)

There are little fish that are good for gaaktaq that discharge out of the Colville River— ice bridges are
blocking them in. (Nuigsut) (ABR Inc. et al. 2007)

Our fish used to be a lot bigger. We have gone from 3-inch mesh net to 2.5 inch. One year they said the low
catch in the Niglig was because of the slush. After the first year of the crossing [HDD drilling under the
river], there was a lot of drilling mud that was lost. Scientists and biologists believe that this mud has not
affected or harmed the fish because the mud contains a lot of salt. Some people are skeptical; they feel that
this didn’t help the fish at all. (Nuigsut) (MBC AES 2004)

We're already a living example of if you would eat contaminated animals or fish. Right now, our burbot is
contaminated with PCP form the contaminants in Umiat. And we're - I'd say like 60 percent of the village
used to harvest burbot. Now I'd say only 10 percent if even any 10 percent. (Nuigsut) (MMS 2001b)

There are lots of fish within the area. The plant sucks in the yearling fish and also changes the salinity of
the water within the area. The place where the most cisco are found is where Old Nuigsut, currently
Helmericks fishery, was located. Causeways could block the fish from traveling between the Mackenzie and
Colville Rivers. (Nuigsut) (MBC AES 2004)

They are extracting gravel from Napaung Lake. This will affect the Broadhead and Whitefish. The lake is
very long. When they pump these lakes it takes away the food source of the fish. At Oliktok, there is a large
salt water intake. How big is the screen? Is it small enough that it doesn't suck in the food source for gaaktaq
and other marine animals? (Nuigsut active harvester. SRB&A Interview 2007). (SRB&A 2009)

The changes are the burbot, that eat the fish. The burbot are more slimy in their skin, and the liver has
changed; the taste of the liver has changed, the burbot liver. I don’t know, maybe after that one big mud
[discharge], when they drill and also when they are near Umiat, and there’s a lot of debris in the Umiat
area. We found out now that burbot, after they found out that they had PCP in the livers. The elders that
have been eating those have died from cancer. (Nuigsut) (SRB&A 2013c)

Before development began the abundance of fish was higher and the fish were fatter. Since the
development started there has been a low recruitment of fish and they have become skinnier over the
years. (Nuigsut) (MBC AES 2004)

There was a decrease of Arctic cisco in Colville after a few years of the HDD drilling. Since it is up and
operating and drilling has stopped, it seems like the Arctic cisco run is getting better. Now the fish counts
seem to be getting better, perhaps because there is less industry activity, less underwater drilling.
(Nuigsut) (MBC AES 2004)
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We don’t know how much, the ones that affect the areas where the fish travel on these rivers and the
activities that are going on in the Colville [River] are the ones that really affect our area. Last spring we
didn’t get hardly any fish over at Chandler and Shainin Lake. Like the alpine development, that’s really
affecting us. Do fish migrate? The activities on the Colville River, those that drain in there, that affects
us. (Anaktuvuk Pass) (SRB&A Unpublished)

Not on a regular basis. A major oil company here on the North Slope was fined heavily for illegally
dumping at Endicott, which is on the migration route of the Arctic cisco to the Colville. | feel that illegal
dumping is a serious problem, whereas five kids playing in a swimming hole is probably not the problem
that has wiped out the cisco. (Nuigsut) (MBC AES 2004)

There was a decrease of Arctic cisco in Colville after a few years of the HDD drilling. Since it is up and
operating and drilling has stopped, it seems like the Arctic cisco run is getting better. Now the fish counts
seem to be getting better, perhaps because there is less industry activity, less underwater drilling.
(Nuigsut) (MBC AES 2004)

3.3.5 Birds

Black brant, you can catch those up here [directly east of Barrow], and if you want to harvest large
[amounts] you can go [here] [Wainwright area]. Black brant are not my favorite type of geese, but if I'm
in the area and | can harvest them, | harvest them. When | go eider duck hunting over here [in the lagoon],
the black brants sometimes fly back and forth where the eider ducks fly south. The black brants fly back
and forth between feeding grounds. (Utgiagvik) (SRB&A 2010a)

That’s pretty much it except for on the spit, there’s lots of eiders along the whole lagoon spit, lots of
eiders. The whole thing; I've seen eider nests throughout the whole spit from here to Icy Cape. They don’t
nest too far apart, from here to the wall and there’ll be a whole pod of them. (Point Lay) (SRB&A 2011a)

All those birds I tell you about, they go all along the coast. After they re born, first two weeks they stay
around there, then we see big bunches of babies floating around the lagoon. Inside the lagoon. Hundreds
and hundreds of birds. They raise them in the lagoon. All the way up to Icy Cape we always see babies
bunched up. (Point Lay) (SRB&A 2011a)

Eider ducks, geese, swans, loons, and there’s aahaaligs [long tailed ducks], what you call it in English?
Always see them raising their young all over the lagoon. They call them isas. (Point Lay) (SRB&A 2011a)

[The brants are] mainly inside the lagoon going South. We re always seeing them in the lagoon. They go
from point to point (in the spring). They hit the points like this and fly this way and head over. But when
there’s open water they seem to fly over the open water a lot. (Point Lay) (SRB&A 2011a)

All along the coast, the whole spit is key habitat for the birds nesting, all over. Up Kukpowruk River, in
all the lake areas [there are], loons, terns, everything, swans, cranes. | have never seen a crane egg but
a swan egg. | saw a nest that was abandoned and they never came back. (Point Lay) (SRB&A 2014b)

There’s an island at Kukpowruk. That’s called Snow Goose Island, The big one. That’s where there’s a
lot of snow goose end of June. Elders used to tell us where to go for that [egg harvesting]. If you want to
get snow goose eggs, don’t get too much. Plus [they nest] right from the village. I think it’s this one [lake]
here [near Point Lay]; it’s got to be this one. That’s where the Canadian geese go. There’ll be hundreds
of them end of June. Canadian geese. They re nesting there. Swampy area around that area, it must be
their food. (Point Lay) (SRB&A 2011a)

There’s some birds that don’t normally come this far north, but they do nowadays. The weather warming
up, they have more areas where they could raise their chicks and produce, reproduce. (Point Lay) (Braem
etal. 2017)
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Also at the mouth of Niglingaurat black brant used to nest there by the hundreds. There were so many
that they looked like bowls from a distance filled with eggs. We could have hunted them if we chose to.
When they flew away, it looked like there was a big, black cloud. But we do not hunt them. (Nuigsut)
(BLM 1998c)

When the thin ice near the mouth of the river breaks up, that is when they start duck hunting. We, the
residents of Nuigsut go there to hunt for ducks when they arrive. | do not know how the ducks that nest
along the sea coast are doing because it has been so long since we lived there before we moved back to
Nuigsut. There is a very big nesting area along the sea coast though but since we moved here some time
ago, we do not know whether it is still that way. (Nuigsut) (BLM 1998c)

Back in, when | was beginning to be a boy, my parents, they owned a canoe. So we have to go down the
coast when the, when they, after all the ice caved. We had to haul some driftwood for when, winter use,
along the coastline. There used to be some, these stellar eiders just bunched up in one spot, another bunch,
another bunch, in the summer months, after they nesting in the, in the, up inland. They stayed along this
coastline in a big bunch, you know, in bunches, bunch, bunch. But for the last years that | have known,
have seen my, personally, | haven't seen any flock along this shoreline for the last few years. | don't know
what, what became of those ducks. Kenneth Toovak (Utqiagvik) (MMS 1982)

Birds, migratory birds nest quite a bit around the delta...Also, quite a bit of goslings and nestingers (ph)
from lysuk (ph) by Cape Halkett along the Harrison Bay to Fish Creek near the Ocean on those swampy
areas. (Nuigsut) (BLM 1998c¢)

I'm not sure about what kind of studies were done on the National Petroleum Reserve or how many studies
or how far those studies went because it is warming up here in the Arctic and we're kind of warming up
at a rapid rate up here and you know we're starting to see new species of bugs, new species of birds
traveling this way. (Point Lay) (BLM 2019b)

They re all over that flat [spit]. [There are] all kinds of eggs, even seagull eggs. The birds lay right in the
flat area there. Eider ducks, seagull, aaghaaliq [long-tailed duck], Arctic tern, geese, and all them birds,
they always lay eggs right there. Always in June, they lay eggs. (Point Lay) (SRB&A 2014b)

Right here [mouth of Kukpowruk River] is where they feed, | guess, or rest. Probably both resting or
feeding, last year me and my uncle saw maybe 1500 take off at once. They were all bunched up all in this
area. When you look up to the sky you could see nothing but ducks. (Point Lay) (SRB&A 2014b)

Phalarope. There used to be millions. You don't hardly see them any more. The whole shoreline used to
be covered every time in the fall. And you don't see them inland where they nest. (Utqiagvik) (MMS 1982)

Same way with these, these little birds, snipes. Used to be in the fall, along the beach, just hundreds of it,
along the beach, you know, in the ocean. But same, same thing. They're gone. Maybe you'll see one or
two there, this and there, but not hundreds anymore. (Utqiagvik) (MMS 1982)

I think [when] the weather changes, animals come early like the geese. We were trying to go by the
calendar by how we used to hunt them and by the time we get there they have already gone north.
(Anaktuvuk Pass) (SRB&A Unpublished)

That is where they all nest, all the way over here and on the channels. They go in the wetlands. We could

see all of the nests over there, just hundreds of them. That’s where all of the eiders and King Eiders and
the Brants nest (by Oliktok Point)... (Nuigsut) (SRB&A 2012)

There are different waterfowl that are coming up here; they cannot be named because they are new to the
region. The sand hill cranes used to be much larger and there are stories that they killed people. We have
them up here I have shot them before. I didn’t know what to do with them when I shot them. The one mate
started circling me and it kept going up and up and it disappeared... I buried the other sandhill crane.
Some of these birds must have been huge to where they could kill people. (Nuigsut) (SRB&A 2012)

Appendix J Traditional Knowledge Compilation Page 40



Willow Master Development Plan Final Supplemental Environmental Impact Statement

3.3.5.1

3.35.2

Ravens too, they were gone for a while and now they are starting to pop up again. | saw a swan in October.
We saw a lone swan after freeze up. It must have been lost, it looked weak. Someone maybe shot the mate
because if that happens then they die too. (Nuigsut) (SRB&A 2012)

Teshekpuk Lake Special Area

In addition, this is also Carroll's testimony, in addition the entire area around Teshekpuk Lake is an
extremely important habitat for waterfowl nesting, molting, and feeding should be excluded from leasing,
exploration, and development there for that reason. (Utqiagvik) (BLM 2019a)

In addition to the area north of, this is the last page of Carroll's transcript, in the area of the lake it is
extremely important for habitat of molting black (01:30:35.85) and then Nesting White Footed
Geese and the construction of a pipeline could be very detrimental on these populations. (Utqgiagvik)
(BLM 2019a)

The area to the north and east of Teshekpuk Lake is vitally important for many molting geese. Up to 20
percent of the entire Pacific flyway population of black brant can molt in the Teshekpuk area at any one
time. This is a great concern that molting birds are susceptible to disturbance and any activity in these
areas has a potential to greatly reduce the population of brants and other geese. Also in the area there
are relatively dense populations of king eiders which are very important again for subsistence and king
eider populations have declined by about 50 percent in the last 20, 25 years. There are also many other
species of waterfowl that are important in this area and we need to learn a great deal about them.
(Utqgiagvik) (BLM 2003a)

Effects of Development on Birds

I'll go get your oil from your part up here and then when you look at this area up here this is the nesting
ground of the migratory birds of this planet. This is where they go nest. We saw what happened to the
Snow Geese in Prudhoe Bay. They were chased into Canada and once they got there they overpopulated.
Now their nesting ground in Canada is destroyed. Where the Snow Geese going to plan for home now?
And we're going to do that to all the other animals? Let's get our Secretary to do the work right and first
take care of our private property we need and then two to look at our climate, how we're living in it. It's
not important to go after oil and gas when you can save all the species that migrate and when you go to
the ocean it gets scarier yet. (Utqiagvik) (BLM 2019a)

I do have a few other wildlife issues and concerns and these mostly have to do with birds. The first is
oilfield activity or the development of oilfields on the North Slope has most likely increased -- well
certainly has increased some predator populations and has mostly likely led to the increase of other
predator populations. And the predators I'm speaking of are foxes, ravens, and gulls. Part of the issue is
garbage and that garbage has allowed -- has provided additional food sources for these predators.
There's another issue that's out there, though, too, and that concerns mostly ravens, but foxes as well,
and that's -- there are places where ravens can now build nests or foxes can den or take their young. And
so those are some of the reasons that the predator populations have increased as well. The result of those
increased predator populations has been a decrease in the productivity of many birds that nest within
the oilfields and many of those birds are important for subsistence. (Utgiagvik) (BLM 2003a)

These wildlife folk that see it—zthey 've witnessed, I guess they are wildlife folks, that walk in the country
and [are] looking at birds and things in the Colville River Delta, maybe the east side, down by Ulumniak
(ph), that’s next to—not far from the old Nuiqsut site, they re monitoring these birds and go to and from
these places with a chopper—upsets, disrupts, displaces—perhaps some of [our] only opportunity to go
get...game, especially caribou, in the area are scared and may...run off because of these impediments
that arrive [and] are not natural. Naturally, [we] would walk along the coast where they re at and be
able to harvest...caribou. (Ruth Nukapigak, as cited in USDOI, BLM, 1998, NE NPR-A Scoping,
Nuigsut) (MMS 2007a)
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I have gone how many times to Inigok where there was some drilling that took place, and | have seen bones
from birds that have been killed from the, from after they drill a hole, the stuff they leave behind, the fluids.
I don’t want to see that kind of thing happening where we see our wildlife and waterfowl dying from
contaminants being left after having conducted drilling activity, I don’t want to see that kind of thing. And
leaving an area without having done some kind of thing to put it back into the shape it was before the
drilling took place. (Atgasuk) (SRB&A 2003)

Now, let's look at what's going to happen after you discover the oil: you're going to have to lay roads,
you're going to have to lay gathering systems, you're going to have to lay buildings, you're going to have
to lay pipelines. And when you start laying pipelines, then you start harassing animals like spectacled
eiders, steller eiders, snow geese, the peregrine falcon, those kind of animals are going to be bothered.
When 1, as a person, shoot one of those animals | can get fined up to $10,000 and put in jail up to five
years. What does the industry get when they damage those animals? What do they get? Nothing. You
might give them maybe a $10,000 fine, but heck, that's the price of developing, it's very affordable. But
me, that live here, | go to jail...And when you start your development and you endanger those animals
that are endangered -- that are on the threatened or endangered species list, when | do it | become a
criminal. What are you when you allow it to be done? What is BLM? What is the State of Alaska? When
they allow these threatened animals to be endangered you are a criminal too. And it becomes
premeditated because you plan it ahead of time. (Utgiagvik) (BLM 2004c)

3.3.6 Terrestrial Mammals
See traditional knowledge provided in the ACOUSTIC ENVIRONMENT and WATER RESOURCES sections for
traditional knowledge that is also applicable to this section.

3.3.6.1 Caribou
Teshekpuk Lake Habitat

With all these possibilities we are likely to have ample oil revenues in the future. This greatly reduces the
motivation to restore and develop the crucial wildlife habitat areas such as Teshekpuk Lake and the
Western Arctic Special Area and the Colville River Special Area. We should continue to protect these
areas. They are very important to wildlife and subsistence hunting. End of Carroll's transcript. (Nuigsut)
(BLM 2019¢)

You also ask our opinions for areas where there should not be pipelines. Again, the area around
Teshekpuk Lakes should be avoided, one of the worst places for a pipeline would be just north of the land.
A pipeline running east and west would interfere with the ability for the caribou to travel towards the
coast or encourage + (01:29:51.86). It would also impact caribou moving south away from the
insect relief area grazing areas where weather conditions are favorable and insect harassment is reduced.
This would have a negative nutritional effect especially in the years that conditions cause the trail to the
insect relief areas and that back and forth multiple times. Every age (01:30:16.45) through the
herd uses that area so it would affect the entire herd. (Nuigsut) (BLM 2019¢).

Please take notice that Teshekpuk Lake is the core habitat of what we subsist on. This area supports the
caribou, fish and waterfowl habitats. If this area is disturbed, you have no idea what detrimental effects
it will have on our resources in the long run. (Utqiagvik) (BLM 2004c)

And our caribou always go down to that Teshekpuk Lake or for the -- they always come through in
springtime to go down north to that Teshekpuk Lake. And then after they have their calves in the fall time
they -- if somebody don't scare them off on their way coming this way, they usually come back in the fall
right through our village and that's how we have our food gathered up for winter. (Anaktuvuk Pass)
(BLM 1998b)

We need to be very careful there because this planning area is starting to get over into the calving area
of the Teshekpuk Herd. There are very -- there are narrow migration corridors over in that area that the
herd needs to move through and it's an important insect relief area. Insect relief areas are very important
to a herd because during the summer when the bugs are driving them crazy, they need to be able to get
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out and get relief from the bugs and they also need to be able to get into feeding areas. So, you know, as
work progresses in that direction, we need to be extremely careful not to hinder the movement of the
caribou to their calving areas and their insect relief areas. (Utqiagvik) (BLM 2003a)

The west side [of the proposed area of development] is getting over into the Kogru River area in the area
that was originally excluded from leasing because it's extremely important for waterfowl, nesting, and
molting, and it's also very important as a caribou calving area. This, of course, is getting over into the
Teshekpuk region and our Teshekpuk Caribou Herd, which is the most important subsistence caribou
herd for most of the villages on North Slope. For the villages of Barrow, Nuigsut, Atqasak, Wainwright,
this is the herd that we hunt and this is the one that we're very much dependent upon. (Utgiagvik) (BLM
2003a)

The caribou migration and the Teshekpuk herd is the most important component of our wildlife here on
the North Slope. They don't migrate as much so -- as essential caribou herd does, or porcupine over to
the east. Teshekpuk caribou herds is always on the North Slope, they don't go no further than the foothills
in the Brooks Range. (Nuigsut) (BLM 2004d)

Nearly all of the parturient cows move north through the narrow corridor between Teshekpuk Lake and
the Kogru River. It would be very difficult to have any development in this corridor without the risk of
seriously affecting the population. However, this corridor is part of the area that BLM has proposed to
open to leasing and development. (Utgiagvik) (BLM 2004c)

The Teshekpuk Lake herd uses the planning area for calving, like the gentleman just explained to you,
feeding, insect relief, and 19 percent of the time, for over wintering. (Utgiagvik) (BLM 2003d)

Even the caribou know that their calves have a better chance of surviving if they can just get to the narrow
corridor to the east of [Teshekpuk] Lake. The Teshekpuk caribou herd somehow gets enough sustenance
from this area to winter in the North Slope, unlike other Arctic caribou herds that head south. It is from
this herd that the Inupiat who live here get the majority of their year's supply of tuttu meat. (Utqiagvik)
(BLM 2004c)

The area to the southeast, the east and northeast of the lake, Teshekpuk Lake, which is critical caribou
calving area. There are probably ten to fifteen thousand caribou that calve in that area each year. And
also to the north of the lake, that entire area from the Beaufort Sea coast to along the northern edge of
the lake and on over to the Ikpikpuk River area are all fairly crucial insect relief areas. The movements
of this caribou herd during much of the year are somewhat erratic and unpredictable during the fall and
the winter they go to many places, but what is predictable about this herd is that most of them show up in
that area east of the lake and pass through that area between the Kogru River and Teshekpuk Lake every
year, that’s pretty consistent in that most of the herd will be seen north of the lake in the summer, usually
up to twenty-six to twenty-seven thousand caribou can be counted in that area. It’s pretty hard to imagine
that any development could occur in some of these critical areas without being detrimental to that caribou
here and incidentally this is the herd that most of the villages on the north slope harvest. It’s the primary
herd for harvest in Nuigsut, in Barrow and Atqasuk, and many years it is in Wainwright. It’s kind of split
in Wainwright between the Western Arctic herd and the Teshekpuk herd. The Teshekpuk herd is smaller
than some of the other herds but probably more important on a subsistence basis to the people of the
North Slope. (Utqiagvik) (BLM 1997a)

There used to be thousands of caribou in that area in the 70s. [For the] first time we see a little bit of
herd this summer come from the east, because the migrations of the caribou has changed a lot. The
Porcupine Herd comes from the east, that’s along the coast, and the Teshekpuk Herd comes from the
west, that’s the western herd. The migration of the western herd has diverted southward. We used to see
them coming in from the coastline, but now we see them coming from the south. Mainly [because of] too
much traffic. Bow hunters and head hunters. I think they don’t usually wait for the first herd to come by
and then the second herd gets diverted. (Nuigsut) (SRB&A 2015)
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Other Important Caribou Habitat

Another place where there should be no leasing is the Western Arctic Herd special area in the southwest
part of the NPRA. The area contains the calving area. For the Western Arctic Caribou Herd there are
several important migration corridors. The trauma and activity in that area would be detrimental for the
herd. The Western Arctic Herd is an extremely important subsistence resource for some North Slope
villages and many villages in the northwest part of the state. (Utqiagvik) (BLM 2019a)

That [caribou calving] would be in Kukpowruk area; in October when we are fishing they are all over,
that is where they are calving, that whole area. They usually are there every October. For some reason
they didn’t make it there this year. (Point Lay) (SRB&A 2014b)

We get [one] herd coming from the south and [another] herd coming in from the north. We get the best

of both of them. They re calving, giving birth. This whole area right here [south of Wainwright] because
of all the vegetation. (Point Lay) (SRB&A 2014b)

They seem to be coming down behind Wainwright, and back behind us toward the mountains. When you

see them along the coast, it’s smaller groups of them. October, mainly. Sometimes they re right in our
yard. They winter here. (Point Lay) (SRB&A 2014b)

We don’t go south in July because all the caribous are out here [indicating an area from Anajuk Point
northeastward to Quivi], all the way, all the coast. ... It’s cool over here. We start feeling the ocean
breeze around [Anajuk Point]. When we turn, right when we turn, you know, there’s the breeze, ... and
that’s where the caribous are, from right here [at Anajuk Point], you know, all along—where they should
be. (Nuigsut) (HDR Alaska 2015)

Other Caribou Observations

1t’s unusual to see our caribou in the dead of winter, they re mostly south at this time of year. The weather
trends [are affecting the caribou]. (Nuigsut) (SRB&A 2015)

Looking at your Alternatives A, B, C, and D, it's a --it's a real coin and the toss issue for me with our
caribous being in that location right in October. Maybe there's global warming taking effect from past
ten years up here. We used to get caribou migration during September. Last year | think they came in
December. And we're in October, and there is no caribou migration. | -- I like Alternative A and also D,
but I would also benefit from C -- B and C. With exploration being up there, it would be able to misplace
the caribou herd, possibly changing those herd, sending them south -- southward bound toward
Anaktuvuk. That's where we would also benefit. It -- it's exploration versus subsistence. That's the type of
my -- my thinking that I've been thinking. All these alternatives are good. I've -- | really want to benefit.
Maybe I'll -- I'll leave it up to the caribou herds. If there was full-scale exploration to move those herds
southward, that's where we would benefit. If there is a lot of structures in that area, maybe we'll benefit
year round up here. (Anaktuvuk Pass) (BLM 2007)

We're seeing the changes. The caribou have problems. Lesions on the liver with a bad cover. They have
lesions on the joints and internal organs. We asked the North Slope Borough about testing, but they said
they have no budget for that. Where do we turn to identify the problems? (Nuigsut) (BLM 2003b)

When the caribou was in short supply we would travel to Tasigpak knowing that we would find caribou
and to the area close to Kuuguluk. Before we moved back to Nuigsut | used to also do my hunting at
Umiat. That area is a prime hunting ground... (Nuigsut) (BLM 1998c)

Back in 80s and 90s... [caribou] used to go right up to village and turn that way and some of them would
pass that creek we always go through, and some would pass that and go to Itkillik River and go back out,
and not anymore. The closest caribou | ever caught was two and half miles [from the village]. (Nuigsut)
(SRB&A 2014a)
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Normally they come through this oil field right around here and | have been doing a lot of hunting on this
side and we haven’t seen much caribou over here. Half of the caribou we catch are sick. Green, yellow.
They have big pus bubbles the size of my fist. (Nuigsut) (SRB&A 2012)

Yeah, it’s different now, the migration. I know that years back it used to be end of June, July. Now I think
it’s later than July and the herds are smaller. There’s smaller herds down there. I think because of the
pipeline over here. They say it’s not affecting [the caribou], but it is. They're coming later and later. If
you get an aerial thing [picture], you can pretty much see the footprints of the caribou, coming east-west
like [local elder] was saying. Since they made the other pipeline going from the river crossing, it has
changed, too. (Nuigsut) (SRB&A 2010a)

Porcupine Herd that comes to Kuparuk, they changed from there and some of these in Central and
Teshekpuk are slightly changed in timing, July most of them are on the coastline. There were times in July
that all the caribou were on the coastline until August-September. (Nuigsut) (SRB&A 2010b)

I guess the caribou are more skittish nowadays. People are approaching them and they are gone. Before
they used to just hang out and you could drive by them with the boat and they would just look at you. Now
when they hear that outboard motor they are gone. They are more skittish nowadays. Maybe it is that
aircraft activity. There is a lot of traffic out in that area. (Nuigsut) (SRB&A 2014a)

This year we didn't get no caribou. What would BLM do that would help our community that was impacted
by no caribou at all? No migration because of that infrastructure that are being built north of our
community, and the activities that are going on no north of our community. And for 50 years we had— or
more than 50 years we had depend on caribou. And every time we get no caribou, we don't get no disaster
funding. We get help from Wainwright people. We get help from Barrow people, from Nuigsut people.
[unclear] 13-15 caribous at a time. But that's not BLM helping us. It's our own entity that's helping us.
We're being impacted, but like the community that we are depending on caribou all our lives. What kind
of impact funds that we have BLM would do for our community when this happens to our community in
every year. To those sport hunters, activities going on up North and all that infrastructures that are being
built. What kind of impact funds that would —anybody that would help our community. We tell you guys
over and over we've been impacted for years. We never get any disaster funding. We get help from the
other villages. Last year we got to help from Kenai. They sent us some fish. | really appreciate Kenai for
helping us. They understood us. But for years, we told you guys over and over who are these people that
are affecting us? We don't get any disaster funds. We don't get any help from BLM. Nobody except from
North Slope Borough or the communities of Wainwright, the community of Nuigsut, or the community of
Barrow. If there was some kind impact fund, what would this kind of situation be reported? Because we're
telling you, over and over, about our situation about the caribou. (Anaktuvuk Pass) (BLM 2018a)

Caribou is still important right now. From years and years from when | was a little boy [caribou has been
important]. Guide hunters, well, they push the first caribou and [the caribou] turn around and go
someplace else. And we wait and wait and wait [for the caribou]. [Traditionally] we wait until they pass
the village, three miles down and then we start shooting them. They [the ones that pass] don’t care, they
[other caribou] just come by. (Anaktuvuk Pass) (SRB&A Unpublished)

In springtime we hunt the caribou in April, May. [They come] from the south. Sometimes [in] October
[the caribou come] from the north. (Anaktuvuk Pass) (SRB&A Unpublished)

TAPs has a lot of negative impacts because the Dalton Highway is open to the public. Our caribou, the
Central and Porcupine herds, go through the Sag. River and they are diverted by bow hunters. These folks
have access to it, they can come across the right-of-way but they are not allowed to walk along the road
because that is private property. | have run into so many people looking for wounded caribou which they
have shot and are looking for caribou. A lot of impacts from TAPs are happening today. Any of these still,
if only ADF&G could put seasonal [restrictions] on these bow hunters then our caribou would be able to
come across the Sag River and move westward. We do not see 1000s of caribous coming this way
anymore. There have been a lot of impacts and what kind of programs have they done to us? Nothing,
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none. Even though we are impacted these programs were not given to the community. That is what | have
seen and experienced. (Nuigsut) (SRB&A 2012)

Caribou Calving Sensitivity to Disturbances

The challenge is to decide where to draw the lines between where petroleum exploration and development
occur and where wildlife and subsistence values are protected. In the past planning processes, we have
come up with compromises where leases were available for much of the NPRA but the critical wildlife
habitat areas were protected. You asked us to outline areas that should not be opened to leasing,
exploration, and development. Teshekpuk Lake continues to be one of the most biological productive
areas in the circle polar arctic that should be protected. The area just south of the lake is extremely
important for caribou calving of the Teshekpuk Lake Herd. The area north of the lake is critical for insect
relief. The areas east and west of the lake have narrow gaps of land that are important migration
corridors. Most of the cows and calves migrate through this narrow gap between the lakes and
(Cogro? 01:27:10:42) Inlet to the east and cows and calves are particularly sensitive to roads and cows
and calves are particularly sensitive to roads and industrial activity at the time of calving. (Utqiagvik)
(BLM 2019a)

The pipeline should not run within forty miles of the south side of the lake because of the caribou calving
area. They should not be run through the narrow gap of land between the east side of the lake
(Cogro? 01:31:03.11) Inlet because it's a very restrictive and important caribou migration area for cows
and youth calves to travel to get insect relief. Cows with calves are very sensitive to structures and activity
and would be detrimentally affected by construction of the existence of the pipeline to that area. There
should also be no pipelines running through the calving and insect relief areas of the Western Arctic
Herd. There should no pipelines running along any of the major rivers because of the danger of a spill
destroying a major subsistence fishery. Even pipes running across the main (01:31:42.07) could
result in major damage to a fishery. Pipes should not be run in areas where there are a lot of subsistence
camps where people commonly come because it would lower the volume of those people's lives.
(Utgiagvik) (BLM 2019a)

The females have effects during calving. They're under a lot of stress. They lose a lot of little ones.
(Wainwright) (SRB&A 2009)

...there is a narrow corridor of land between the east side of Teshekpuk Lake and the Kogru River, which
nearly all of the parturient cows must travel through shortly before or after calving to get to insect relief
areas. Cows with calves are very sensitive to disturbance, so we have the most important segment of the
population passing through this corridor during the time of year when they are having calves and are
most sensitive to disturbance. Development in this corridor and the calving area south of there could have
a detrimental effect on the herd. (Utqiagvik) (BLM 2004c)

Very important that the calving area right by Teshekpuk Lake there should be no allowed for oil drilling
and disturbing the caribou herd there. Also caribou migrate route from that area through Anaktuvuk
roads, Chandalar Lake area. During the fall migration, there shouldn't be no activities. Also spring
migration from south, if they start going down to the -- towards north, there should be no activities in the
way of travel north and south. (Anaktuvuk Pass) (BLM 2007)

It is very important for pregnant cows to get to and use the calving area, which is south, east, and north
of Teshekpuk Lake. Over ninety percent of pregnant cows calve in this traditional calving area. During
years when cows can't get back to the calving area, calving success has been much lower than years when
most of the cows did get back. (Utqiagvik) (BLM 2004c)

Effects of Development on Caribou

And I notice that game appears thicker along the pipeline corridor than it does in other areas and | believe
that the phenomenon that the Mayor spoke to earlier about the pipeline deflecting the game is, in fact, a
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converse. | believe it is an attractant, it's luring, if you will, game away from areas which may have
traditionally been used by subsistence hunters. So | think the effect that people are experiencing, a
decrease, perhaps in game density is real but the effect that they are scribing to it is as a deflection is, in
fact, incorrect, it's actually an attractant. And | attribute this to two phenomenon. I'm not a scientist, I'm
an economist by training but | do observe these game patterns on an annual basis. First of all, the dust
from the Dalton Highway spreads out and settles on the snow and then when the sun returns, that's the
first areas that become snow free so the game then, rather than having to paw through the snow, the
caribou especially and the ptarmigan, are attracted to this corridor and then the predators follow suit.
So the best place, if you want to observe game is actually up and down the Dalton Corridor, especially in
the spring. The second phenomena that | attribute this attractant phenomena to is the fact that it's
something of a hunting sanctuary, you know, there's the 10 mile Dalton Highway Corridor which is limited
to bow hunting only and the entire area around Prudhoe Bay is closed. And it doesn't take game long to
figure where they're not persecuted. And as I think as you experience in other areas where there's a game
refuge, that's where all the game is especially on opening day of hunting season. | think the caribou have
figured out rather quickly that they're safer from hunting along the corridor and then the Prudhoe area
and so tend to collect there. Mark Helmericks. (Utgiagvik) (BLM 2002)

It will be about 12 to 15 that we average in that area. It was less than that. Too much air traffic. That is
the main problem, is that during summer there is too much air traffic. The caribou is unable to come near
this area. Conoco has an interest in this area too [Fish Creek.]. (Nuigsut) (SRB&A 2010b)

Fish Creek towards Tingmeachsiovik [River], before they put the bridge on, [there] used to be caribous
around there. They used to hang around there, but I don’t know. Now [because of] that bridge they don’t
go over there. Used to be some, lots of caribou out that way [by]Atigaru [Point]. And [now] hardly any
caribous. They used to go look for caribous around there. (Nuigsut) (SRB&A 2015)

Only thing I could say is they re confused, because they get to this area where they usually go and they
can’t go there. They re trying to find any way to get to the west side. This one was about, I'd say more
than a thousand, but one went a few miles and crossed. [They re] lost. Migration where they 've been
going has changed. Where they re used to going they can’t go anymore. They have the pipeline by CD3
they have to go farther. Same way with the pipeline that goes the other way. I'm surprised that they even
go past that. Some will go. Ever since they put that up they only go through there the west side. (Nuigsut)
(SRB&A 2015)

Ever since the pipeline came in from Alpine to 2L, the caribou migration’s been different. When I came
in in "93, we caught 12 caribou in by Nanugq, and since then ['ve never seen them come through that area.
Since the pipeline came in, they don’t go through the village any more. We caught like 12 bulls, and we
never seen caribou in there again. And that’s definitely an impact. (Nuigsut) (SRB&A 2014a)

The pipeline, wish they could change it to make it more dull. They [the caribou] think it’s ice, so they
think they need to stop and go back from where they come from. Summer time | can see it from my house.
Pipeline and helicopters [are] probably the two main distractions for caribou in this area. That pipeline
needs to go. (Nuigsut) (SRB&A 2014a)

The pipeline keeps them from crossing. Not like they were crossing [before], because the Western [Herd]
and Porcupine [Herd], they normally come this way, but last two years they 've been on Point Thomson
side, Prudhoe side. I haven't seen a Porcupine herd in how many years? (Nuigsut) (SRB&A 2014a)

[For the] first time we see a little bit of herd this summer come from the east, because the migrations of
the caribou has changed a lot. The Porcupine Herd comes from the east, that’s along the coast, and the
Teshekpuk Herd comes from the west; that’s the western herd. The migration of the western herd has
diverted southward. We used to see them coming in from the coastline, but now we see them coming from
the south. Mainly [because of] too much traffic. (Nuigsut) (SRB&A 2015)

Fumes: When the caribou smell exhaust fumes, without even looking they will go. When they smell man
or combustion, the noise, they go up straight inland. That's why you don't let them smell you when you're
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hunting. You have to get upwind. I think there are a lot of caribou around Prudhoe. When | worked there
I noticed that somehow the smell doesn't bother them. But around here they're bothered. (Barrow active
harvester; Experience timeline: since 1950 and ongoing; Experience location: Barrow area. SRB&A
Interview 2007) (SRB&A 2009)

I've heard from other hunters complaining about caribou looking sick. I caught a couple maybe two or
three years ago. It's possible. | think the caribou are getting sick because of the flares they are burning
over at Alpine. You see this dirty air. And we have north winds a lot of the time when they burn that yellow
smoke and it gets deposited on the tundra. That's why | think the caribou are getting sick. (Nuigsut active
harvester; Experience timeline: 2004; Experience location: Just up the river. SRB&A Interview 2007)
(SRB&A 2009)

The caribou on the west side of the village, some are okay on the ocean side but the ones closer, the one
I got was a sick [one.] | decided to not even bother to hunt [that type of] caribou because they re loners,
and the loners are the ones who hang around [the developed areas] ...they re protecting themselves from
the bears and wolves and they re using the pipeline as coverage. They can get close to the Alpine or the
village, and the wolves won’t. They have peace away from the other carnivores. They re picking up air
quality damages or something. For us, when we ingest something wrong, we get heartburn or hiccups. |
think they do that to, they get the same thing but it stays in them like cigarettes. (Nuigsut) (SRB&A 2011b)

Just the flares that are always going. I kind of think that’s why they are getting sick. Flares are on 24/7,
and I think that mercury is making them sick. The [pollutants are in the] air and drops down to the ground,
and [gets on] the food that the caribou eat. (Nuigsut) (SRB&A 2014a)

There’s always caribous on this side of Itkillik and not too far from Itkillik-Pa.... I go up inland. There’s
always caribou there in August. Plus, there’s always helicopter flying, doing their survey, and I don’t get
caribou just for, you know, the helicopter [to come] bother me. There was [a] helicopter doing their
survey [over] ltkillik-Pa and on this side of Ocean Point. There’s always caribous [there], but there’s
always helicopters disturbing [them]. That was in August. (Nuigsut) (SRB&A 2014a)

In the beginning you were mentioning that the Secretary of the Interior had the authority over this NPRA,
how it works. What's so hard about the Secretary of the Interior settling the ownership of the land inside
the NRPA? What is holding him from doing that? And when you're looking at making roads and pipelines
and wealth like that you know the structure of the North Slope. You have a calving area at Teshekpuk
Lake. The caribou after they are born (01:08:07.41), swing by Nuigsut and head up toward
Anaktuvik. Then after Anaktuvik they all head out west. This is their natural migratory path and we also
know that when you lay a pipe in front of their path the caribou no longer uses that path. Knowing this
you would endanger the ability of (01:08:33.81), Nuigsut, and Anaktuvik and probably up into
Wainwright of the migration of one herd. We watched what the other herds have done over further east,
east of Prudhoe Bay and in Prudhoe Bay. They don't follow their migratory paths anymore. We should
have learned something from this but I don't know what's going on there when it comes to the learning
part. The caribou will not cross a pipe, with have a pipeline right there or a gas line going to the east
field over fifty, sixty years. The caribou still don't like to cross that piece of pipe right there. It's alive to
them and it scares them and then we start laying pipelines all over the North Slope. The caribou is going
to be the first animal to go. (Utgiagvik) (BLM 2019a)

In those things we recognize some of the hurtles and we also recognize the current state of infrastructure
on the Slope from North Star, from ENI (01:33:57.79) Development to the Hooper Development
using unstable areas on the North Slope that are um free from permafrost issues that's why they call it
thaw stable areas and the pipelines that are buried in these areas are um part of the future dialog in the
technical report of how change in dynamics of local climate change issues and, and other areas that BLM
needs to consider about thaw stable areas along rivers being the Trans Alaska Pipeline, if you go down
the highway there's about a forty mile section of that pipeline that's buried in the thaw stable section of
the (Sauanatuk? 01:34:58.76) River on the Snake River in that, in that river corridor where it's
thaw stable. Those are some of the things that have not been highlighted and they are important features
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of development not just because they are out of sight and out of mind, because of the more important
needs of the free movement of terrestrial animals. (Utgiagvik) (BLM 2019a)

[My] biggest concern is the caribou migration, if the oil exploration would bring a pipeline. The migration
passes through Wainwright almost every year. I've lived here since 1991. I get my yearly supply of caribou
in September and October. I've heard from people in Nuigsut.: once Alpine came in the caribou migration
was affected. (Wainwright) (SRB&A 2009)

There used to be a lot more caribou, but it’s getting to be a lot less going to that area. Because they re
getting diverted in Meltwater. The pipelines from Meltwater to Kuparuk are so low and they can’t cross
the pipeline. (SRB&A Nuigsut Interview March 2009) (SRB&A 2010b)

Well, the pipeline is a problem. When you look at it, it is reflective. All that pipeline that comes to Alpine
and goes to Kuparuk, it shines and it looks like ice out there. The caribou look at that and they are re-
routed. If you come here in the summer time, and look, it looks like a glaring ice pack out there. And we
told Conoco Phillips that the caribous that are coming from the east side and the west side, they need to
do something about the pipeline. It goes all the way from Colville all the way to Kuparuk and where are
the caribous? Some of them do migrate all the way through there. And once they see that pipeline, the
caribous think that they are close to the ocean [that’s why they reroute]. But on this side [west side] you
don’t have that yet. (Nuigsut) (SRB&A 2010b)

He knows that Teshekpuk has never changed much, they still go on the migration of their past. Central
Herd is same general area, but changed slightly, because low water happened and some pipeline in
Meltwater. Can’t come across it, and that’s why it’s up, caribou can’t cross to the other side. They go
around the pipeline. Some of them [pipelines] are real low. Make sure they are seven feet [tall]. The older
ones are those ones deflecting the caribou [new pipes are better, taller]. (Nuigsut) (SRB&A 2010b)

I never seen a real lot of caribou. Back then we used to have a lot. There’d be a lot more caribou in this
area than compared to the west, Teshekpuk Herd. When they’'d migrate there’d be more. In the 50s there’s
lots of caribou used to cross right down there, in the summer time. Never do that anymore, hardly. They
start CD3 and Alpine, but that Tamayayak River used to have lots and lots of caribou but hardly any
more. CD3, the people told Alpine, there’s hardly any here. There used to be a lot of caribou that migrate
right here, they don’t do that anymore [by the coast]. (Nuigsut) (SRB&A 2010b)

The Porcupine Herd that comes from Canada through here, when the pipeline, when it went all the way
to the Meltwater, when they build that pipeline to Alpine, they stopped seeing them. Oliktok, to Meltwater.
(Nuigsut) (SRB&A 2010b)

They start to come in late, they used to come in early, now they start to come in late. Right now, there’s
nothing there and Teshekpuk stay around there most of the time. We can 't get any caribou around here,
there’s the pipeline and Kuparuk [even if the caribou were there]. This is the caribou area. Nowadays
they gonna get the caribou [south]. (Nuigsut) (SRB&A 2010b)

One of the main caribou crossings on the Colville River delta. And then what | had never realized what
Sara Koonalin (ph) had said was that during the migrations and when it's very hot in the summertime,
the caribous like to go along the high banks of the rivers to stay cool when they're in mass amounts. And
then I just wanted to point out, and then keep in mind that, you know, that we have to take care of our
caribou and stuff like that, and then just wanted to point out that it hasn't been pointed out in a long time,
when the caribou start migrating in low areas where there's swamp and stuff and they like to get on high
banks when it's really hot and then that they like to travel through there to try to cool off from the Arctic
breeze and stuff. And that's the only thing that | was against, is that pipeline structure is a little too low
and I'd like to see it like 10 or 12 feet high because most of our winds are from the east to the west and
then, you know, they make -- with that pipeline there, they make an unnatural barrier for the caribous to
cross. (Nuigsut) (BLM 2003b)
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In the NPR-A Northwest draft, it says that there will be 150 flights a year. Well, Alpine, the model of a
smaller footprint, had 1900 flights from Alpine in the summer of 2001. How was it expected we would not
be impacted in a significant way with the subsistence harvest study that showed our village harvested
there? They claim that the caribou herd is healthy with numbers, but the only caribou | got last year was
bad. Twenty caribou were harvested in October when we could access areas not accessible by boat.
Seventeen were sick. When | went camping last year, | waited three days for the herd, to have a helicopter
to divert them away from us. When they were diverted, we went without. We have had to deal with
harassment. We had overflights three times while trying to cut the harvest. It is disturbing. The next year
we had a helicopter do the same thing, but it was worse. They were carrying a sling going from Alpine to
Meltwater, another oilfield. It went right over us three times. The herd was right there and it put us at
risk. 1 had my two young sons with me and it made me very angry. What am | to do when the activities
that have been handed down for thousands of years to our people are being changed by the global need
for energy? (Nuigsut) (BLM 2003b)

The caribou haven't been coming about the last few years. There seems to be a border of where the
caribou want to go. I don’t know if they have realized that [they don’t want to go to those areas] due to
past activity. It has become like that ever since they started seismic explorations, probably five to 10
years. The seismic activity has been moving further west, all over. Every time we go to Umiat we
experience exploration. They [oil industry] have been moving further and further west, and the caribou
have been moving further and further west. Looks like a mini-town when you see it from a distance.
You would find exploration activities but it would be further east, closer to Colville. The next year, it is
further west, and that’s where you find the end of the caribou. This year, where they last did seismic
exploration, that’s where you find the caribou. It seems like they 've learned the exploration boundary, it
seems like they re not crossing them [the boundaries] anymore. (Utqiagvik) (SRB&A 2013c)

It varies whether we have a lot of activities going on. When there are a lot of activities going on, we hardly
see any or they [caribou] change their migration route. Oil and gas, airplanes, helicopters, bird survey
people—airplane, floatplanes. Either there are less caribou or they are changing migration with
activities. I don’t know which. (S.R. Braund and Assocs., 2003, Field Interviews, USDOI, BLM, 2004)
(Nuigsut) (MMS 2007a)

...I feel because of all the traffic between Fairbanks and Endicott, much more increased traffic, that
caribou are hesitant to cross the main roads because of all the traffic. | feel that has something to do with
the caribou migration as well, because of increased [air] traffic...not just ground, as well as...seismic
operations happening all over. (Lampe, 1997, NE NPR-A Scoping, Nuigsut, USDOI, BLM, 1998) (MMS
2007a)

We will have the same problem we did in the Prudhoe Bay and the Kuparuk area with our caribou. Right
now | call our caribou that are existing around here that don’t go nowhere our ‘industrial dope addict
caribow.’ They already sick and nobody’s doing anything about them. (USDOI, BLM, 2004) (Nuigsut)
(MMS 2007a)

Caribou displacement. You've heard of the Meltwater and Alpine. The caribou are displaced where they
used to go to eat. Instead of caribou, we have vertical supports. If you put up a pipeline, you displace the
wildlife. Before Alpine we'd see caribou every summer, every year. They came in the thousands every
year. After the pipeline, we don't see them like we used to. We used to catch a lot of caribou from the
Porcupine Herd. Not any more. (Nuigsut active harvester; Experience timeline: 2002 and ongoing;
Experience location: Nuigsut. SRB&A Interview 2007) (SRB&A 2009)

The migration of the Eastern Herd that comes through the Colville River has really changed since Alpine
with all the pipelines. It's deflected the Teshekpuk Herd from the east and south; because of the pipeline
changing their migration route. (Nuigsut active harvester; Experience timeline: Since 1977 and ongoing;
Experience location: Colville River. SRB&A Interview 2007) (SRB&A 2009)
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Before they started the [helicopter] activity, the caribou were in the area by the thousands. Now they
migrate out and none come in. It is harder to find caribou every year. | grew up hunting caribou from
Wainwright. Barrow used to be like Wainwright. The caribou are starting to winter further south. When
you reach Wainwright they are everywhere. They are all around Pt Lay. You would always meet the
caribou just before October, they were always here. They don't come up from the south anymore. They
changed their migration route. From Wainwright they start heading to Barrow but at Peard Bay they turn
around and head south. (Barrow active harvester; Experience timeline: since 1996 and ongoing;
Experience Location: Alaktak. SRB&A Interview 2007) (SRB&A 2009)

Maybe it's over the last five to six years the caribou routes have dramatically changed since the oil and
seismic going on. Like this summer, there were hardly any big herds coming through. You have to go way
up for subsistence hunting. You have to go further and further. There were a lot of complaints this summer.
All the helicopters flying around. Maybe they're chasing them away. (Atgasuk active harvester;
Experience timeline: 2001 and ongoing; Experience location: We go way up. Sometimes 7-12 miles from
our cabin. Sometimes we go out by Skull Cliffs. SRB&A Interview 2007) (SRB&A 2009)

Nothing has been done. They say caribou can go under [pipelines], but sometimes they turn back. We
mention that to oil companies, to bury the pipeline half a mile away from the coast so caribou can get
away from mosquitoes. They say they can go under, but I don't see them go under. Especially along the
coast, crossing Sagavanirktok River, then they could go along the coast. (Nuigsut active harvester.
SRB&A Interview 2007) (SRB&A 2009)

Here in Nuigsut | hardly get any caribou due to the pipeline diverting the caribou. | used to see five to six
thousand caribou. | haven't seen a herd like that in years. It's like a rolling thunder when you see that
many of them. But they're real sensitive. | don't see that here any more because of the pipeline. (Nuigsut
active harvester; Experience timeline: since 2000 and ongoing; Experience location: Nuigsut. SRB&A
Interview 2007) (SRB&A 2009)

Because of the pipeline and the choppers and aircrafts that were flying around. When we were way down
by the Chandler area and there was air traffic going on over here at Umiat and that red and white plane
of Alpine kept following the river and scaring the caribou like he is doing it on purpose. We have bright
clothes on and he knew we were there and he made a couple passes and made the caribou run further
inland. That was wrong. Red and white plane. We had the caribou in our sight and plane comes and it
took off and turned back around and did the same thing and same path and that [made us angry]. (SRB&A
Nuigsut Interview March 2009) (SRB&A 2010b)

You know, what | think about it, since they built that pipeline up, the Porcupine Herd doesn’t want to
come this way. | think that pipeline is diverting them. Because the Porcupine Herd that’s coming in from
the east usually travels along the shores. | think they come in from the shore and stay in this area around
Beechey Point, because there’s no way to go further westward. (SRB&A Nuigsut Interview March 2009)
(SRB&A 2010b)

Mostly the caribou used to come from the west, back in the old days before that Alpine there was nothing
around, we had caribou coming this way and that way. They mostly came right [through], the whole
section of this from the eastern [direction]. Back in the old days, before that activity. Alpine, it started
happening since they build that pipeline. Some [caribou] go further north coming in. Especially when
they build that pipeline, they really divert that caribou that used to come straight across before Alpine
was here. The pipeline’s just right over here. All that pipeline goes there and the Western Herd, before
the pipeline, they used to go straight there. They really divert that caribou. All those caribou used to come
from the eastern herd and go right through. (SRB&A Nuigsut Interview March 2009) (SRB&A 2010b)

There used to be a lot more caribou, but it’s getting to be a lot less going to that area. Because they re
getting diverted in Meltwater. The pipelines from Meltwater to Kuparuk are so low and they can’t cross
the pipeline. (SRB&A Nuigsut Interview March 2009) (SRB&A 2010b)
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That’s where most of the Porcupine Herd usually comes, around here, due to that pad; that pipeline that
goes from Alpine to Prudhoe has pretty much changed the route of the caribou migration. The only big
herd that usually came around is the Teshekpuk Herd; they came around. None of the Porcupine Herd
that usually comes around, they never really came around, [because of] that big pipeline and the pads
that connect to Alpine. And that other pipeline that goes all the way to Kuparuk. And from the north pad,
CD3, down to Alpine. And then it goes to Kuparuk. It’s shiny and makes the caribou not want t0 go
through. Those caribou are scared of the pipeline. Some stick around. Some go towards it and go back.
(SRB&A Nuigsut Interview March 2009) (SRB&A 2010b)

It's mostly the pipeline that is affecting the caribou pattern. In the 70s when we first came, there would be
10,000 in a herd but now, due to the pipeline, it affects the people here and they have to go 30 miles out
in all directions to hunt for caribou. It's too shiny. The coating is too shiny. More likely...when we were
riding on the ice roads one time, we could see quite a few caribou crossing but maybe in the summertime,
due to the reflection of the sun, they don't want to cross. They'll pass right under the pipeline [in the
winter]. (SRB&A Nuigsut Interview May 2010) (SRB&A 2010b)

Also the pipeline is so reflective that sometimes the caribou thinks that is the edge of the ocean, the ice
pack, so that is why they go and travel further south of us. Those pipelines are still shiny, it's not coated.
All the way from Alpine, pretty much from CD north, all the way to Alpine, it's so shiny; all the way it
looks white. And it's reflecting. We always address that with them, and they say they might change that
but they didn't. That always [is] a problem with their representative that comes to our meetings. (SRB&A
Nuigsut Interview May 2010) (SRB&A 2010b)

When a caribou is going to run for safety, they jump six to seven feet and they have their racks on so they
have to be able to get underneath the pipeline if they're going to cross freely...when it's running away if
the pipeline's too low with its racks it could be running and hit the pipeline and then sheer off its horns
and it could cause it permanent or lethal damage to itself. (Anaktuvuk Pass) (BLM 2003c)

And just last week when | was cruising through Prudhoe Bay area like from where the bridge crosses
Miluveach and where you start hitting these orange drill sites, pads, and stuff and it just hit my mind that
your infrastructure of your pipeline is so low that at times that while you're cruising from that area past
that bridge all the way past KOC of Kuparuk that your pipeline is so low that even a caribou wouldn't
even attempt to try go over or under, neither. And then your caribou crossing things are so far distance
when you look at it, | think I only see three of them. And then on top of that, | just want to point out that
the infrastructure like that are for where the pipeline is also they're like permanent unnatural snow fences
where the caribou crossings and stuff are, and then that's one of the things that on the environmental side
that you all have to be looking out and be aware. And then I really disagree of this five feet pipeline --
five feet high of the structure that you guys are proposing around our land and our area where the caribou
migrations and stuff are. (Nuigsut) (BLM 2003b)

Infrastructure: Atgasuk. When we travel we see roads and I'm pretty sure it makes the caribou go away
from our village and closer to Atgasuk. We noticed when we went to get our new snow machine from
Barrow. (Wainwright active harvester; Experience timeline: ongoing; Experience location: Barrow to
Atgasuk to Wainwright. SRB&A Interview 2007) (SRB&A 2009)

Seems like they're sticking over by the pad, that one. They mainly stay around this area, don't move
nowadays. | know that they spend a lot of time over by Alpine. They don't move once they get by over
there. | guess just like at Prudhoe Bay. You even see herds go under the building, to cool off.. Because it's
cool, there's a draft going under that building. | used to work in Prudhoe Bay for how many years, a
technician, for their annual tests to see if there's anything leaching from their pads. (SRB&A Nuigsut
Interview March 2009) (SRB&A 2010b)

That CD 5 and 6, that's going to divert my caribou farther south. [During] some winters there's too much
air traffic and hardly any caribous come from the west. It's not like back in the old days before the Alpine
was there, before the air traffic was there. Yeah, we were camping out and the activities, the caribous
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used to come over here [from Teshukpuk towards Nuigsut] They never could come over this year. Mostly
with choppers, and airplanes, and the flights to Alpine, that really affects the noise problem. [It affects
me] when I'm up there in the summer. [And the] regular plane to Alpine. (SRB&A Nuigsut Interview
April 2010) (SRB&A 2010b)

The caribou migration has been changed rapidly because of the road or too many traffic (sic). Mostly the
caribou with the collar don't have enough fat and the meat always taste different. | think if they took the
collar off from the caribou | would be satisfied or if I see one I'll kill and leave the collar right there
because | won't eat it, too skinny. The problem we got, they put too many collars. And some cows that
come through here this fall, | saw two cows with a collar, I think they don't have fat. They were -- probably
had more worms than my dog had worms because of the collar. And besides it hurt the skin. You can see
when it moves around right here, it rubs the fur. Gilbert Lincoln. (Utgiagvik) (BLM 1998a)

And another thing is, the pipelines, they need to be-- they need to have crossways for the caribou because
the caribou I think will just follow the pipeline if they don't want to go under. | think that would be very
important if they start development around that area. The caribou have to have a place to get down to the
ocean in the summertime for --from the -- get away from the mosquitos. I've watched -- as a hunter, I've
watched caribou when they're migrating. I've watched them cross my snowmachine trail, they don't have
any problem with that. But if I walk across their trail, the caribou will immediately turn back, just from
the scent of my feet. I've noticed that, I've watched that as -- just from being a hunter. I think the -- it will
really impact my hunting; if the caribou move away from that area, | have to go somewhere else. So |
would think that the caribou have to be taken care of, that's my main concern. (Utqiagvik) (BLM 2004f)

Pipelines; we have seen caribou turn back from pipelines because they [caribou] see a flash from the
pipeline. They used to go to Helmericks' in the thousands, not any more. Maybe two or three or less.
Especially females with young used to go down there. Westside at Kugaruk, Harrison Bay, there are
caribou there. You always see them. We had to go out to the ocean and to Kugaruk to catch them.
(Wainwright active harvester; Experience timeline:1999 and is ongoing; Experience location: around
Alpine, Meltwater and Nuigsut. SRB&A Interview 2007) (SRB&A 2009)

There is so much activity going on it drives the caribou away from the insect relief areas. This makes
them keep running, wearing off fat, not lying down. They want to do seismic testing there in the insect
relief areas. This is one of my biggest concerns. (Barrow active harvester; Experience timeline: 2006 and
ongoing; Experience location: The southern boundary of the North Slope; the mountain side, central and
western parts. SRB&A Interview 2007). (SRB&A 2009)

We're getting to go further and further to catch caribou. Because their route has changed. They're not in
our backyard. Now | have to go to other communities' backyards, like Anaktuvuk, Atgasuk and Barrow.
Caribou you have to go out further because of seismic testing, helicopters, small aircraft. They'll be flying
those choppers again. They'll be doing it soon when they gather information like when the ice goes out or
when they haul their contractors out. This scares the caribou. What happens when the belt breaks on your
snow machine? | walked 10 hours home once. (Nuigsut active harvester; Experience timeline: since 2001
and ongoing; Experience location: Nuigsut. SRB&A Interview 2007) (SRB&A 2009)

I've noticed that since they started making ice roads, the caribou are hardly out there anymore. The
caribou are 30 to 40 miles out. Some people told me they go 60 miles out. That's the Village of Atqasuk.
I called them once to see when there were caribou. (Barrow active harvester. SRB&A Interview 2007)
(SRB&A 2009)

It’s longer [until the caribou arrive], we have to wait for the caribou to cross the river. Sometimes they
don’t even cross the river. Yeah, ever since Alpine started, we are having to wait for caribou to cross the
river. It seems like they 're sticking over by the pad, that one. They mainly stay around this area, don’t
move nowadays. (SRB&A Nuigsut Interview March 2009). (SRB&A 2010b)

If I'm able to hunt within 1,000 feet of the pipeline, then it isn't an issue. But a lot of areas between here
and Deadhorse, the pipeline is just too low. The snow builds up and they aren't going to put their head
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down to go under. | saw a caribou blocked just the other day, by Deadhorse. One side of the pipeline is
all bare, and the other side is all open land. (SRB&A Nuigsut Interview March 2009). (SRB&A 2010b)

The caribou that we see at Fish Creek are so far away from the channels, and it’s not that easy to harvest
caribou and wait for the caribou. And sometimes we have to travel farther west. But a lot of us who go
there, we have to wait and a lot of the caribou are diverted by the aircraft. They [aircraft] are counting
fish and some caribous that have collars on them. (SRB&A Nuigsut Interview March 2009). (SRB&A
2010b)

It is hard to say, you see helicopters flying around, you have things going out there that are not usually
there, human activity. It is hard to say, with the Meltwater road. With the last couple years the caribou
haven’t been coming like they used to. I usually catch 20, 30 caribou for my mom and other people. [I
have been harvesting] way less than usual. (SRB&A Nuigsut Interview April 2009). (SRB&A 2010b)

The Prudhoe Bay spine road is like a gate: the caribou get corralled in the area by roads, traffic, pipeline
reflections, and staging. They get confused. They are scared to cross the pipelines, they are as scary as a
grizzly bear would be to the animals. Some caribou are driven south, others are driven to the coast. If
more roads are built, then there will be more blockage of the caribou. They will get stuck in the oil fields
like a corral. The ones stuck south stay south and get little insect relief, while those going north get to the
beach and the coast and get relief (S.R. Braund and Assocs., 2003, Field Interviews, USDOI, BLM,
2004). (Nuigsut) (MMS 2007a)

I think the pipeline in a big factor in the caribou migration being disturbed. Because when 1 first came to
Nuigsut in 1993, we would be at Nanuq downriver and the caribou would come straight across — Fish
Creek, hundreds of caribou — and then the pipeline came and.... And that year — 1993 — | got 10 fat bulls
in July. We got a whole bunch of caribou right about where they put that pipeline. After the pipeline the
caribou don’t go through there anymore. They either go, their route changed, go through Fish Creek and
come this way. The pipeline definitely changed their route. (Nuigsut) (SRB&A 2015)

Pipeline height is always an issue. Five feet minimum is inadequate. | mean you hear so much. You hear
that it's a concern to the community. And the coating of the pipe, the outside layer, you know, it's just like
a reflection especially during the summer hot months. 1 mean you could see that, you know, the pipe
having reflection. | think they should put better, you know, coating or something that wouldn't reflect. |
think that's where the problem -- maybe -- | don't know. Maybe that's one of the issues that needs to be
addressed, that it's deferring the caribou. | mean there's some studies, | think, that needs to be done.
(Nuigsut) (BLM 2003b)

The pipelines, you know, maybe the caribous don’t like to go through the pipeline even if they can go
through, they hardly don’t’ do that anymore, they always have to go around somewhere. They always
start to go up river and then up around Fish Creek. We can see tracks down by Ocean Point and then
going up towards Fish Creek [circle around south and then back north toward Fish Creek]. There used
to be big herds going through there almost every year. We would have lots of caribou in my area [before],
they go by my house; bunch of caribou would be hanging around in that area and go over towards Fish
Creek. Those pipelines, some of them are not too high, and some of them there are places for them to go
through alright, but they always be scared or something, I don’t know. (SRB&A Nuigsut Interview May
2010) (SRB&A 2010b)

With the five foot proposed pipeline height, it's a big concern to me. As you are aware of the studies that
were done on this was for caribou during the summertimes and, as we all know, it snows during the winter
and the snow drifts and builds up. It's a different case during the wintertime where caribou may have
problems crossing pipeline during the winter months. So | would recommend a minimum height of seven
foot instead of the five foot minimum. (Utgiagvik) (BLM 2003a)

In addition to this 13-mile pipeline I'm talking about, with the new discoveries that already occurred south
of the Kuparuk field, we have about another over 10-mile pipeline again, that that's three feet high. And
then you look at the caribous when they - when they're trying to get to the ocean side, they're always
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migrating, keeping away from these bugs and everything. They stop right at Oliktok. They - we don't see
those anymore, these thousands of migrating caribous. Now, at the same time, we're seeing hundreds.
(Utqgiagvik) (MMS 2001a)

Look at Nuigsut. Couple years ago they were finally able to catch caribou around their town because --
three years ago there was seismic being done around Teshekpuk Lake, and what they did was take that
herd around Teshekpuk that used to come here to Barrow to feed us, they chased it all the way over to
Nuigsut. And that winter we caught nothing here. We had -- our hunters had to go above Atgasuk, above
Wainwright to find caribous for themselves. You are talking traveling from 60 to 100 miles just to find
something to feed your family. Did we get any assistance from anybody? Heck, no. And the federal
government couldn't lease it fast enough. (Utgiagvik) (MMS 2009a)

Seems like they re sticking over by the pad, that one. They mainly stay around this area, don’t move
nowadays. I know that they spend a lot of time over by Alpine. They don’t move once they get by over
there. | guess just like at Prudhoe Bay. You even see herds go under the building, to cool off. Because it’s
cool, there’s a draft going under that building. I used to work in Prudhoe Bay for how many years, a
technician, for their annual tests to see if there’s anything leaching from their pads. (Nuigsut) (SRB&A
2010Db)

Actually, with the Meltwater road on there, the caribou are getting lost. They don’t’ know where the
migration route is. Weve got the Prudhoe roads over there, but the Meltwater comes farther down, and
in the caribou’s mind, where’s the direction? We used to have the caribou coming into town, the migratory
route [used to] come in, but now they don’t do that anymore. (Nuigsut) (SRB&A 2013b)

That migration pattern has gone southward. We hardly see the western herd this year. The Porcupine
Herd, haven't seen them lately. We used to see thousands of Porcupine Herd coming through the villages,
but we haven’t seen those for a number of years and since that pipeline was built, that changed the pattern
of the migration of the caribou. [We are] mostly harvesting caribou from Western or Central Herd.
(Nuigsut) (SRB&A 2014a)

Pipelines; we have seen caribou turn back from pipelines because they [caribou] see a flash from the
pipeline. They used to go to Helmericks' in the thousands, not any more. Maybe two or three or less.
Especially females with young used to go down there. Westside at Kugaruk, Harrison Bay, there are
caribou there. You always see them. We had to go out to the ocean and to Kugaruk to catch them.
(Wainwright) (SRB&A 2009)

I don’t think that has changed much, except we used to get the Porcupine Herd, but no more. After the
pipeline, we don’t see them anymore. (Anaktuvuk Pass) (SRB&A Unpublished)

There has been some adjustment time for the caribou from the Alaska pipeline, the oil pipeline. And |
think they have adapted to that pipeline now. So this project might not have as much affect because it’s
along the one that’s there. The road to Umiat will definitely affect the route of the migration, but that’s
another study. (Anaktuvuk Pass) (SRB&A Unpublished)

Any activity that goes from north to south, [the elders] made the statement, north to south activity is not
too harmful. It’s not affecting the migration of the caribou that go north and south. They travel north and
south, so that north to south activity doesn’t have much of an effect on the migration of the caribou. So
that’s not a concern, and it’s already going through completed project before. (Anaktuvuk Pass) (SRB&A
Unpublished)

We live on caribou. I don’t know what they changed, the haul road or who knows what now. [after road
and pipeline we are] hardly catching caribou [in the] fall time. The /proposed road to Ambler], that’s
gonna make it worse. Cause that’d be in the winter [that it would be used for construction]. DOT [will]
make an ice road, snow road. (Anaktuvuk Pass) (SRB&A Unpublished)
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3.3.6.2

Maybe on the seismic — it’s always the most distracting, because there’s a lot of wires, and you are
crossing [over] wires. When they do the seismic, the caribou seem farther out. Even in wintertime, when
we see lots of seismic activities going on. You could see it right there, just laying on the ground in the
land area. They 're bright orange and you can see them for miles and miles. (Nuigsut) (SRB&A 2015)

Pretty much the caribou herd, what they always talk about. The migration route is a big concern to all of
that. As long as | have been here we used to get the caribou herd run through town. When | was little.
IT’s been about 10-15 years or something. Since they actually came through town. They actually come
into town, the caribou trails. You can see them come into town. And then there is a couple more, and on
top of that hill around here, that hill has a caribou trail that has always been there and everything.
(Nuigsut) (SRB&A 2012)

Nigliq seems a little wider. The caribou don’t really go. They used to go further into the pipeline and now
they split into little groups. | remember when there used to be thousands. (Nuigsut) (SRB&A 2012)

One of the concerns | have, | was about 13 years old when the porcupine caribou came through town. |
don’t see tutu come through town anymore. There are trails that are old caribou trails, they used to run
strait through town but that was before Alpine. They go around now and stay away from the community.
(Nuigsut) (SRB&A 2012)

Yea, they will divert the migrations when they are in the middle of their construction because they will
not stop for caribou pass by. The caribou were already affected by the TAPs. When those drill sites
expanded that is when the caribou were diverted. They were diverted eastwards instead of going through
the village. The development is going to be a concern to the wildlife. It will actually be more difficult to
go further to harvest caribou. If they open that Umiat road what will happen to Anaktuvuk Pass and
Nuigsut? They will cut off our access to the Central and Porcupine caribou herd. That is going to be an
issue when they build this. How are the wildlife, and the caribou, be address under that APP project?
(Nuigsut) (SRB&A 2012)

Undoubtedly for good the animals need a sanctuary. | have always joked and said that since | have worked
the oil field for several years. Before that the closest | could get to a caribou was maybe 500 yards, but
in the oil field you can get a whole heck of a lot closer. They know it is safe. (Nuigsut) (SRB&A 2012)

Moose

The wolves are a major impact on the moose population. There has been industrial activity that takes
place there more recently. I don’t know if that’s affecting the moose or not. You theorize activities there
in winter time, it’s so cold there, that any additional movement or pushing of the animals has an impact
on their ability to survive the winter. They re using their fat reserves. Additional activity is going to burn
that off quicker. One year they found a couple animals off the Umiat runway, they had pneumonia, a cow
and a calf. If you run animals hard in the winter time you can frost their lungs. This is just my opinion,
but the wolves probably pushed them hard enough to where that happened. (Utgiagvik) (SRB&A 2013c)

And some people always run into moose that are — they say that some moose have a big lump on the side
of their bodies and they don’t really know what are causing the bumps in that area. We have learned back
in the 1980s that there was a lot of seepage of battery acid from the Umiat site.... Maybe from the battery
acid from that Umiat site. (Nuigsut) (SRB&A 2013c)

There’s two places that I know where there’s always a lot of moose. Right by our camp [at Sentinel Hill]
on the east side mainly, the majority of them. One year we saw maybe five to six calves in there. Two cows
had calves. Then by the Uluksrak [Bluff]. The high country is on the west side, so we could go up there
and then scan the area from the west side and look at the east side [for moose]. (Nuigsut) (SRB&A 2013c)

Basically on the Colville, between Anaktuvuk Pass and 20 miles up from Umiat is where you find the most
concentration. They usually tend to gather around Umiat area, in about a 10 mile radius of Umiat, but
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3.3.6.3

basically on the river. That’s where you find the bulk of the moose herd. It’s always been like that due to
probably the highest concentration of willows in that area. (Utgiagvik) (SRB&A 2013c¢)

Well, the first time they declined there were high incidence of brucellosis and leptospirosis. We thought
that contributed to the decline. This time we 're testing them, they don’t seem to have their disease. They 're
dying of pneumonia, which is usually secondary to other diseases. We're in the midst of doing range
studies there. The population isn’t really high, but we 're finding moose that starve to death. We sampled
the willows and there was plenty of browse. Now we re sampling the quality. They're way up on the
ragged edge of where moose ought to be. Maybe the plants don’t pick up nutrients the moose need. And,
to keep things more complicated, the snowshoe hares just moved into the area in the early ‘90s, before it
didn’t have rabbits. Just as the hares came in, the moose population fell. One thing that can happen with
willows is if they’re being preyed upon heavily, they’ll start producing toxins that make them less
digestible. (Utqiagvik) (SRB&A 2013c)

Small Mammals

It should also be known that leasing in the Colville River Special Area, this oasis is a riparian habitat is
very productive and supports wildlife populations such as moose, hares, lynx, that are not abundant on
the rest of the North Slope. It's an important area were North Slope people can harvest meat and fur
trapping, conduct fur trapping. (Nuigsut) (BLM 2019¢).

They re basically in the Umiat area, that’s where you tend to see the most concentration of rabbits is
Umiat area. Probably about same as moose, where the willows are the thickest. Up the Chandler and up
the Anaktuvuk River, but more in the main river. | think they re about ready to crash. I don’t know how
many year cycle they have, but it’s getting close. (Utqiagvik) (SRB&A 2013c)

Trapping was abundant east of here. Now, we don't go over because of the oil field. Just recently, it is
known that the foxes are very dirty, discolored and rabid in that area. Trapping is done elsewhere. We
used to see grizzly bears around. Now, they are not around. Where's the caribou now? One summer when
we used to walk miles looking for caribou, we came across two dead caribou for unknown reasons. The
animals have faced a change. We have faced a change since activity began. If there is to be further activity,
the fish and the sea mammals will suffer and we will suffer too. We depend on the fish, wildlife and the
birds, still, today. Bessie Ericklok. (Nuigsut) (MMS 1979b)

You don’’t see lynx anymore, at least up there. There were hardly any to begin with but my grandpa would

get them all the time. I don’t know why they aren’t really around anymore. You just don’t see them.
(Nuigsut) (SRB&A 2012)

Also there have been porcupines this far north. Camp robbers [birds] or chickadees are up here until
January. (Nuigsut) (SRB&A 2012)

3.3.7 Marine Mammals

3.3.7.1
Seals

Distribution of Marine Mammals in Nearshore Environment

When the river floods, near the mouth of Nigliq river it becomes filled with a hole or thin spot in sea ice
that has melted as the river breaks up. When it reaches the sea that is the time that they begin to hunt for
seals, through that thin spot in the sea ice that has melted. They hunt for bearded seals and other types
of seals. (Nuigsut) (BLM 1998c¢)

About a quarter mile off here, the brown water and the green water off of the shore. Off of the coast. [It
looks] like there’s already a line right there [on the map]. That color, that brown water and green. And
then at the end of June those seals kind of eat on the outside of the brown water for some reason. I don’t
know why but maybe it’s that muddy taste. I'd rather wait until the lagoon clears up and then start getting
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Walrus

fish. Dirty water — the fish don’t taste that good. They (seals) are on the green side of the water. (Point
Lay) (SRB&A 2011a)

I know the ugruk season was kind of slow because the river water was kind of murky and as soon as it
cleared up, they started showing up. | just got one. I think | was the only one that harvested one in June,
and then the ice went out all of a sudden. It is every year [that the water is murky] and you don’t see
them until it clears up. You only have like a two week window for hunting ugruks and seals. (Point Lay)
(SRB&A 2013a)

Utukok Pass. They go feed there for herring | think. That is a special place, there is like 50, 60 [seals]
around there. | have never really seen them on the passes south of Five-Mile [Kukpowruk Pass]; | see
them on Five-Mile Pass, Eleven-Mile [Akunik] Pass, Utukok Pass. The pups stay in the pass. All along
the spit the pups are down there. There is quite a few of them. (Point Lay) (SRB&A 2014b)

Hardly any [bearded seals]. It seems like if we re not catching them, something’s happening. I used to
see lots of bearded seals on the ice but this year, like | said, | saw a pod of 100 seals on the ice but this
year 1 didn’t see that number. I saw like half of that number, maybe 30 when it should have been 100. 1
almost want to say this is my theory, because of our climate changing and the ice getting rotten farther,
the seals have more of a chance of swimming away from the areas. When they have good ice these
animals can’t swim away. They have to stay in the area and keep that ice open. They have the freedom
to go anywhere now. There’s more rotten ice. (Point Lay) (SRB&A 2013a)

Well, the seals have been coming onshore onto the land more frequently than previous years. I think it’s
because of our ice. It hasn’t been there. Same thing with the walruses too. They’ve been onshore here
for almost a month now. I think they go out and feed and then come back to shore because there’s no ice
for them. Yeah, | guess our northern ice cap has been melting so all the ice that does form over the winter
is mostly first year ice which melts over the summer. That’s been the case here the last few years with
our walruses and seals. They come to shore here near town because there’s no ice for them to rest on.
(Point Lay) (SRB&A 2013a)

1t’s earlier than usual. First of June we get that breakup, end of May. That was the weirdest point of the
season. It goes right away, it don’t stay anymore. We used to get that ice first two weeks of July but end
of June is when the ice is going out. We used to hunt bearded seals. Nowadays we 're lucky [to harvest a
bearded seal]. Lot of animals like to stay up where the ice is. (Point Lay) (SRB&A 2011a)

Point Lay seems to be a good habitat for walrus, lately! It’s typical, but we 've been seeing big haul-outs.
We're seeing 1,000 [count] haul-outs. Right out here on the first point | was talking about. It seems to me
like they 've been hauling out right there for the last three or four years in the thousands. | see like 800 or
more. Uh-Auh, there’s lots of haul-outs all the way to Icy Cape right now, a hundred, fifty, but for some
reason they want to stop right here. Icy Cape would be another big group of haul-outs. They gather up
there, right on the point. (Point Lay) (SRB&A 2011a)

We live on the mainland, but we have Kasegaluk Lagoon, which is an 80-mile stretch of lagoon that goes
from the foothills down south about 30 miles from our village all the way up to near Wainwright, which
is considered the longest lagoon in the world. And there are 11 inlets. And every year we have birds
migrating from down south coming up and utilize that lagoon. The walrus use that lagoon to get out of
storms that happen in the ocean because I've witnessed it quite a few times during my 40 years.
The belugas go in there and, you know, as well as, you know, ducks, geese. We have a wide variety of
waterfowl that utilize that lagoon. (Utgiagvik) (BOEM and BSEE 2013)

Walrus are hauling out more and more in the fall. The ice is changing. During the fall time the ice is way
too far for the walrus. They go haul out on the shore. They picked our barrier islands to do that. About
the first of September, they start doing that. That’s when the Fish and Wildlife do the walrus tagging with
the crossbow. They say there’s a lot of clams out there. They wanted one of us hunters to get one, just to
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see what they re eating. And they are full of clams. Sometimes there’s a few... this one year they found 30
dead walruses out there that just beached and died with a lot of sores on their face and bodies. But these
last two years, | never saw anything like that yet. (Point Lay) (Wolfe 2013)

That, you got it right there. Yeah, we do sometimes occasionally go past Cape Sabine. This is where we
get the walrus over here.... Walrus , you'll see them here and there [adding a small use area to the existing
one], maybe just a mile from shore. (Point Lay) (SRB&A 2011a)

Polar Bear

Now we see they use the islands and banks a lot more now. Even when ice floes are big enough to use, it
is the time of the year when there is a lot of snow during November, December, and that is when we see
a lot of snow come around. Even if the snow is not dropping, it is drifting. That snow is drifting into areas
where they have to put a den. You could see hardly any snow in one area when you go outside, but snow
has accumulated enough for use. We see a lot of that happening now. By March they know where to go
when they come out of their dens. (SRB&A Utqiagvik Workshop, January 2018) (Braund et al. 2018)

He indicates there are more bears starting to den using the land. Some bears are denning in low, flat
areas where snow can build over time in that area. They are starting to look for other places to den other
than mostly the ice. (SRB&A Wainwright Workshop, January 2018) (Braund et al. 2018)

When the young ice that we call siguliaq is older, young ice that has gotten thick over time, and it starts
to ridge and it gets long and go for quite a ways. A lot of ringed and bearded seals look for that kind of
condition so they can live in there year round. There is enough snow for a lair, so they do not have to
move away so much. The bears are looking for that type of ice to hunt in. The puktaagruaq are large
multi-year or large chunks of ridged up ice. Icebergs. Puktaag. Single large piece of heavy ice. Bears like
that area too. They like to be on the thin stuff too. Siguliag [thin ice]. (SRB&A Wainwright Workshop,
January 2018) (Braund et al. 2018)

Generally, bears start coming from the east when the lagoons are freezing. In September and October
they come from north with ice then they get on the ice with the beach. In the winter time, with the west
wind, they come onto the shore fast ice. In the spring time, they know where to go; they know it is whaling
season and know they will have food to eat. You see that pattern with almost all of the whaling villages;
they know how to learn when it is time to go whaling and go to those places. The seals are moving too
with the seasonal migration happening and belugas and walruses with the floating ice. The timing is
important for animals migrating and with those migrations are going to be the predators (SRB&A
Utqiagvik Workshop, January 2018) (Braund et al. 2018)

When a polar bear is really hungry it does not matter how big or small it is. When there is that factor the
bear will not stop. There is that source of seal skins, rendered oil or food in the community. It has been
like that for many, many generations that he has seen and these communities know that when an animal
is starving when he smell something, he will not stop at a gun or person or dog. He will be determined to
get that source of food. (SRB&A Wainwright Workshop, January 2018) (Braund et al. 2018)

Participant 1: You have to scare them so they will not come back; not just shoo them away. You scare
them. Gun shots and shoot near them on the ice if not going to take them. It reduces them coming back.
Participant 2: Chase them out with snowmachine. I think we need to chase them farther rather than just
a little bit out of town so they will not come back.

Participant 3: When they first come around, you shoo them away, but they go out and you think they not
going to come back. When they do come back, the bear hunter will chase the bear out until it knows
[Name] that it is not welcome in the town. Chase him really hard. Chase him until the point they are tired,
and that will reduce that bears chance of coming back. It knows it will get tired. That has been taught to
whalers and community members. That sort of action. It is in our bear patrol. We try to teach the same
kind of tactics that were used through generations. We put that part in our bear deterrent program.
Participant 1: Cracker shells and bean bags.
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Whales

Participant 3: Hard chasing been around a long, long time. (SRB&A Wainwright Workshop, January
2018) (Braund et al. 2018)

I would like to mention our polar bear as well. | know that I didn't mention them. Lupita for the record. |
know that there is polar bear calving. The polar bears do come up into our mountains and they calve up
here. Be aware that they are calving. | know that there's special consideration for our polar bear right
now, especially with that new treaty that's being issued so there's some protection for our polar bears that
Fish and Wildlife already put into place in some of these areas so | would like to make mention of that to
take a look at that. That way when we, when we come back with another scoping you have a projected
map with those markings on there. That way we could see it because | mean it does say River Uplands
Special Area but it doesn't really say what it's protecting, why it's protecting... (Point Lay) (BLM 2019b)

[Point Lay resident] will attest that they’ll den close to the old village. And you can find polar bears
almost anywhere. All they need is a snow drift to den in and they do. We'll find them along the barrier
island. They re not in the numbers that you might see in Kaktovik and Point Hope. (Point Lay) (SRB&A
2011a)

She said they have lived subsistence living as their forefathers did also. They traveled with animals. They
survived on animals. And she stated that once...the polar bears, they live on ice, but the females, when
they tend to their young, they don't live on ice. They go towards the land and the rivers. Go towards the
rivers to tend to their young. The fish travel towards land when there's no ice, when it's easier. And then
they out to the ocean when it starts freezing up. And she states that animals know fish go towards ocean
underneath the ice. Sarah Kunaknana through translator. (Nuigsut) (MMS 1979b)

In the past we have -- we have seen a lot of ice making it difficult for us to go out to the main open water.
Now you don't see that. In recent years, once the ice goes out, you don't see it. It don't come back. Now
that will change the pattern of the migration of bowhead whales. They will be traveling closer to the
shore, closer to these barrier islands in the 30-meter mark, and that's where these marine vessels like to
travel from. And that has been their pattern since the ice pack had gone further north, 100, 200 miles
north of us. And since then, all these bowhead whales have been traveling a lot closer, and some are
traveling inside the islands. And now they migrate -- they use these islands as more of, like ice because
they are shallow. Thirty-meter mark is real shallow. And if we cannot -- like Archie Ahkiviana said, we
had a successful season in the past couple years because the whales were closer to the islands and we
did not have to go further out, no more than eight miles out to -- to catch our harvest. And a lot of times
we may be weathered in because of the weather, high seas. Edward Nukapigak. (Nuigsut) (MMS 2009b)

Seventy-five percent of our food comes from the ocean. We get some of our food from the land, but the
ocean is our garden. Whales, beluga, walrus and seals are all foods we need. OCS is something people
are concerned about because it can contaminate our garden. We know about Prudhoe Bay. The tundra
is fragile and if you scar it, then it will last for years. We have seen that with oil development. But, if you
spill oil in our garden, the scar will be forever. (Utgiagvik) (Inc. et al. 2008)

[We hunt in] June, July, but it has been earlier these past few years; it used to be July but you can say
June now. All the animals come early, even the bowhead. They used to hunt them in May and now they
do it in April. Animals don’t have a calendar. Maybe it is the climate that lets them move back and forth.
Whales have been coming earlier. (Point Lay) (SRB&A 2014b)

If' we don’t have any down there [Cape Sabine], we’ll come up and scout around there. We’ve herded
them more down there more often than we 've herded them from up north. We go out here, and then we
go this way [toward shore]. We don’t want to cut them off and scare them back to where they re so far
away and we have to wait...it’s safe to say five miles [offshore is the furthest they go when beluga
hunting]. I think we’ve gone as far as Eleven-Mile [Akunik Pass] to turn them around. Those are
reference points, so you might go a little further than that...[you go to] whatever inlet you're nearby.
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3.3.7.2

3.3.7.3

You can lose the beluga real quick out there. You herd them in through the closest inlet. (Point Lay)
(SRB&A 2014b)

Health and Quality

The bearded seals used to be fatter. They re not fat at all. They travel more, we hardly see them, that’s
why there’s a short time [when they are] around. I bet that’s the problem with the beluga, too. They re
not as big as [they were] a long time ago. (Point Lay) (SRB&A 2011a)

A lot of sick seals, [ringed seal]. Couple of bearded seals me and my crew got their hair wasn 't all there.
They were already molted, the big ones anyway. | found maybe five or six eider ducks dead. [More than
usual]. It was, I think it’s the heat. Yeah. There’s a lot of sick walruses, seals, a few I saw bearded seals,
ducks, eider ducks. From Eleven-Mile north that’s where I saw most of the sick animals. (Point Lay)
(SRB&A 2013a)

I have been butchering seals for more than 20 years now. | can safely say in the last five years | have
had six seals uneatable, unusable to where | had to just throw them out, throw them back into the ocean.
One of the -- | did have them tested, and it did come back malignant with cancer. So another thing to be
watching out for, too, for these ships that are going is the waste that they are putting in the waters
because it is affectic -- it is affecting all these -- the bearded seal, we hunt that for kinigtug and misigag.
And that's one of the things that is important, too for our well-being. Take a teaspoon of misigag, and
that's better than Dimetapp. It really is. You know, you -- it may sound funny, but -- beluga oil, you rub
it on your chest for a chest cold. We use it more for than just food. Roberta Leavitt (Utgiagvik) (MMS
2007b)

Climate Change

Animals were only available during very narrow opportunities because of the weather, the sea state
conditions, and the early warming. We not only lost our ocean ice early, we also lost all our beach cover
early as well as [losing] all the ice in the inlets early. [There was] no way to really go any farther than
20 miles without dragging a boat with you. But yet the lagoon ice was very thick and did not go out until
the middle of July so we couldn't use the boat ramp to launch our heavy boats. All the weather conditions
worked against us. We have to adapt to it; it's normal. (Wainwright) (SRB&A 2013a)

If you look at everybody else’s data, there’s a one week period in August that everyone got bearded seals.
That was it; that’s not normal. We usually get them all the time. It’s because there’s no ice; it was all
blown out to sea. Not having no ice. We had no ice, open water for about 200 miles all summer long. It
was pretty hard to use the ocean because it was too dangerous. There was that one week period that they
had gotten those seals. After that, nothing. When that opening happened I wasn’t home so my boat didn’t
even go out in the ocean. (Wainwright) SRB&A 2013 (SRB&A 2013a)

The seals typically come the middle of June, and we're here, we're waiting, people are struggling to get
their boats launched because of the soft sand and there's no seals. Wide open water. The conditions were
a little choppy, and then one day toward the end of June about the same time | started getting hits on the
fish finder then the seals come, and we had—it was an amazing hunting window. Almost two weeks of
perfect weather. (Wainwright) (SRB&A 2013a)

The ice conditions, I noticed the ice isn’t thick as it used to be 10 years ago, 15 years ago. Even last year,
too, wasn'’t as thick as we’d like to see it. They re probably going further north just to find good hunting
grounds because there’s hardly any ice. (Point Lay) (SRB&A 2014b)

I’ve noticed that the shorefast ice has come closer and the lead opens up closer than it used to when I first
moved down here. | went out seal hunting one time and my speedometer said 15 miles and I just looked
down, and I said ‘Hey boys, we’re going back; this is way too far for me.” We didn’t even reach it [the
lead]; we had two miles to go. Nowadays, it opens up two to three miles out.... I think it made it easier
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3.3.7.4

for our subsistence activities to have an open lead closer. We would have to go north, you know, to find
closer open leads. (Point Lay) (SRB&A 2011a)

Effects of Development on Marine Mammals

...there are other persistent organic pollutants that are concentrating in our animals. There are studies of
the polar bears that are showing these concerns. These pollutions from industry developed elsewhere are
coming to our lands with the way the air currents are and the precipitation, they are coming to our lands
and we did not have to identify the issues, but we have to deal with it. This adds to what is coming from
the fields of Prudhoe Bay, Alpine, and Kuparuk. There are changes to the animals which are our resources
for survival, the fish, the caribou, the whale, and others. (Nuigsut) (BLM 2003b)

People that use the ice road leave trash, and animals eat that trash. Caribou and polar bears—have trash
inside of them. Seals—plastic pop rings. Within the last 5 years, on the ice road, [I] see a lot of trash all
over (S.R. Braund and Assocs., 2003, Field Interviews, USDOI, BLM, 2004). (Nuigsut) (MMS 2007a)

3.4 Social Systems

3.4.1 Landownership and Uses
See traditional knowledge provided in the SUBSISTENCE USES AND RESOURCES section for traditional knowledge
that is also applicable to this section.

On the issue of the Haul Road. The direct environmental impacts of the pipeline has been limited and
manageable. Issues associated with the Dalton Highways or the Haul Road and their relationship to the
pipeline issues complicate matters. Clearly, the Haul Road and the pipeline are related and the
management of the two assets must be a coordinated undertaking. The State of Alaska, over the strong
objections of the North Slope Borough opened the Haul Road to public traffic. The ongoing and
potentially serious impacts associated with the Haul Road must be considered together with the pipeline
for purposes of impact assessment. Originally a restricted industrial supply route to the oil fields, the
Haul Road is promoted in a lot of travel magazines as one of the America's great frontier driving
experiences. This attracts more and more travelers every year to a road that was not designed for public
use and is not adequately maintained for public travel. There is a critical shortage of sanitary waste,
emergency facilities, including toilets, waste receptacles, roadside pullouts and call boxes. Drivers of
18-wheelers feel they have a priority on that road, just drive it one time and you'll see it, as was the
intention and the case since the highway was first constructed. Slow-moving or stranded passengers
vehicles can create dangerous situations out there. It is, of course, the North Slope Borough which must
respond to emergencies on that very road within our boundaries. This is an added expense to us, to our
local government and diverts limited response equipment and personnel from potential needs in our
communities. George Ahmaogak, Sr. (Utqiagvik) (BLM 2002).

The eastern bank of the Colville River is virtually not a subsistence area anymore. And that's probably -
- you know, if your research people look at that, that's an overwhelming fact that it has happened.
Although, in the comprehensive planning in Prudhoe Bay, the industry, State of Alaska had assured us
that they would not restrict hunting, they have barred and restricted hunting from the eastern bank of
the Colville River to the Sagavanirktok River already. (Utgiagvik) (BLM 2004f)

My major concern is access to areas we've been using that may be developed and possibly we'll be
prohibited from going in there. That's a major thing I've seen with what's happened in Prudhoe bay and
the Kuparuk area. You go through Deadhorse to Barrow and a number of times I've been denied the
ability to go off the road system. A snow machine on the road is a bad idea. | went from Deadhorse to
Aluktak and had to hire a trailer and truck to carry my snow machine. (Barrow active harvester;
Experience timeline: 1995 and ongoing; Experience location: Prudhoe Bay, Deadhorse, Aluktak.
SRB&A Interview 2007) (SRB&A 2009)
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All the western side of the Colville River and the rivers that they used to harvest game, to harvest fish,
waterfowl and to use as camping areas because traditionally, these areas have been used by their
forefathers. They continue to try and do this but what do they do? They are blocked completely by the
industry. Even though that it's written, it's black and white on paper, Native people could subside in these
areas, you try and do that, you get jailed. (Nuigsut) (BLM 1998c)

3.4.2 Cultural Resources

We have not been able to have access to our traditional hunting grounds that we were raised with...The
Inupiat have a close relationship with the land and animals. It changed the spiritual need between the
Inupiat people and their traditional hunting grounds because they had a very close relationship between
land and animals. Jonah Leavitt. (Utqiagvik) (Worl and Smythe 1986)

To understand our culture is to understand the correlations of history, archaeology, socio economic
factors, land and wildlife factors to a livelihood of subsistence patterns of the Inupiat people. The
relationships of history and culture cannot be separated. The same is true for subsistence resources and
the human food web process, including organisms of the smallest regime. The total regime of sea
mammals, fish, land animals, birds, and caribou is all interrelated and dependent upon each other. To
destroy one small part of the regime is to endanger the other parts. One begins to wonder if the hierarchy
of State and Federal Governments understand these inter relationships of the total ecosystem as a whole.
The total ecosystem provides the network for the continuation of a subsistence lifestyle. Flossie Hopson.
(Utgiagvik) (MMS 1979a)

Cultural resources along the Beaufort Sea coast are not defined in terms of architecture or buildings
alone. Beyond such static material categories is a whole panoply of dynamic resources. Spiritual
associations with places and activities shared by local residents, subsistence hunting, fishing and
gathering pursuits. John Carnahan (Utqiagvik) (MMS 1979a)

Cully Hill is the original graveyard for Point Lay, and we started another one by the freshwater lake.
There’s been people lost up and down the rivers and you occasionally find skulls. These are old war
grounds. You'll find places where they made spearheads. This is where Point Hope and Barrow used to
fight. You’ll read a lot about the war grounds. Kukpowruk, at the base of Igloo Mountain, there’s a lot of
stones there. One story, that [a local resident’s] parents told was that they were taking dog team down
there and suddenly it started snowing red, and that sounds like fallout to me. These are two well-seasoned
travelers. You have to wonder what was going on....There’s a couple of sod houses at Kuchiak, just south
of the mouth. Every river is significant. Pigmiaqg River, at one time when Point Lay had only one man
here, he was born at the mouth of Pigmiaq River, and there’s sod houses there. Just south of it. And the
coastline is encroaching, so at some point those are going to erode away. Cape Sabine, we used to go
there all the time. When Point Lay was unemployed, Cape Sabine was a common place for people to go
there. (Point Lay) (SRB&A 2014b)

The old village, right across [from the community]. Where the plane is on the landing strip [on the map].
We have old sod houses and graves. The second one is across the river. We lived on an island. That [on
the river] used to be the second village. [The first village] was an island. The houses were lined up. All
the houses would get buried. This is the third site. (Point Lay) (SRB&A 2014b)

So, | know that this area right here like Jane was saying, the Kasegaluk Special Area that is protected
right here, well there's the Tuniluk River right here and there's the Tuniluk Lake and these are all
historical spots where our people were, a large amount of our people and it's in our record. So, | just
want to point that out that | would like to have this site right here protected. (Point Lay) (BLM 2019d)

The main one is up here [at Icy Cape]. There is a well-known Native village there. | want to see it
[designated] as a historic site. One time my dad would say there used to be a thousand people there.
(Point Lay) (SRB&A 2014b)
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1'd just like to emphasize the importance of the Chipp, 1kpikpuk and the Colville River areas historically
and still today. (Utgiagvik) (BLM 1997b)

My mother is from Oliktok. When they were developing Alpine, the "rollagon” almost stepped on my
mother's sister's grave: the industry never apologized to her. That would be my strongest point. (Barrow
active harvester; Experience timeline: 1999; Experience location: Oliktok area by the mouth of the
Colville River. SRB&A Interview 2007) (SRB&A 2009)

The Haul Road was built right over my grandfather's mother's grave. My father brought up the concern.
The answer was given as "It was the other company's fault." Gravesites and campsites should be
documented. No mitigation was done. It might not have been the only grave there. (Barrow active
harvester; Experience timeline: 1976; Experience location: Dalton Haul Road. SRB&A Interview 2007)
(SRB&A 2009)

Narrow view of sites. We got grave markers and burials. In the winter we have markers, but they're buried
by snow. You get oil companies driving all over the area. That's not right to do. We are Ifiupiat. We
respect our elders. (Barrow active harvester. SRB&A Interview 2007) (SRB&A 2009)

We went seal hunting during May and in June, before breakup, we had to land again. The islands are
used heavily for nesting and molting ducks, geese and pintails. The islands are important and have
historical and cultural significance. There are whale bones and old ruins at Pingkok Island. The lands
and its wildlife, fish, have changed today. For example, Putu used to have a free flowing channel. Now,
last year, it had to be physically channeled. Two years ago, my brother Paul went to fish at Itkillikpaat
where he ordinarily fished. He came back with no fish. We used to catch fish anytime we put a hook in.
The Itkillik River is now rusty colored. There are even a bridge at Puviksuk. This river used to be glassy
clear, as | have known it. These are the effects of past activity. Bessie Ericklok. (Nuigsut) (MMS 1979b)

Our family stayed at Prudhoe Bay until the late 1930's. Our old sod house is still standing today. When |
visited last summer, | saw the pingos we used for duck blinds was a burning pit. Our place is a barge
landing place instead of a fishing camp site. | guess people that are aware of Prudhoe Bay know that old
shack on the east dock. That's where her house is still in position. That's the one she's talking about. There
are a lot of old sites, camping sites, fishing sites along the coast line. The are there and are being
threatened by development. Sarah Kunaknana. (Nuigsut) (MMS 1979b)

The oil companies travel doing seismic and surveys outside right now with snow vehicles. They should
watch what they are doing. They don't know what they are stepping on. There are some graves out there
they are running over. | see a lot like that. There is a graveyard southwest maybe 20 miles from here and
some survey people don't care what they are doing. Do they have a monitor? Do they hear what Native
people say, not to step on or run over [a grave] - a dead person might be under it. Don't just ignore the
stakeholders. Watch what you are doing. There is a graveyard out there. It was there before you were
there. They did not dig down far in permafrost. Not just one graveyard out there, there are more. (Nuigsut
active harvester; Experience timeline: 1999; Experience location: Fish Creek; Judy Creek. SRB&A
Interview 2007) (SRB&A 2009)

They are still recognizable if you know what you are looking for. I think it was AARCO at the time who
contracted an archaeologist on west side of the Colville. Settlements about 3-400 years old over there.
Still some remains there that people were living there. He was showing me the old bones with cut marks,
the fire pits, the sod depressions. | would say that happened within a decade. When HDE was first coming
on before the project. It was either AARCO or the state or both that contracted him to look for sites on
both sides of the river. And he has found several more not just in the crossing but going east. (Nuigsut)
(SRB&A 2012)

There are a lot of unmarked trails up there. A lot of history actually. A long time ago before development
when they were living in sod houses and dancing there was a lot of trade in caribou and muktuk. That is
how they would do it. They would do a lot of trading in the winter and do a lot of hunting in the summer
time. (Nuigsut) (SRB&A 2012)
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Not so much on the ocean coast, but [I have spent time] on the rivers. Last year when | was working for
Umiat, they didn 't tell me but Umiat became a historical site and you can’t take anything off of the ground.
I found an arrowhead and | put it in my pocket. | showed everybody and they were like “No”. They freaked
out about that. I got kind of mad at them because I was like “Go ahead and put it back then or are you
going to keep it”. I found a pair of old metal binoculars. I had to leave them though. (Nuigsut) (SRB&A
2012)

At Oliktok there are old grave sites. | think they have been covered by the gravel. It is a desecration. My
grandfather was born and raised there. | am sure one of his parents or both are over there. (Nuigsut)
(SRB&A 2012)

Yeah, | say that now because of Alpine we have had some displacement of camping sites, fishing sites.
Some families have abandoned because of the development. The impact of noise and traffic and the
infrastructure itself the roads and facilities. They tell us we can use our camping grounds to hunt and fish
but it’s just not... And besides that with the fire arms these days the industry is wary of that. (Nuigsut)
(SRB&A 2012)

Yeah, that has a lot of history there. That was a route that the Barrow folks used when they went to the
trade fair (unclear) site at the Niglig Channel. So that, as well as that being a very sensitive area for the
calving areas for the caribou, apparently, that’s more or less overlooked because you're already talking
of having a number of drill -- drill pads with 50 wells on them. (Anaktuvuk Pass) (BLM 2018Db)

So we have on record, of people that resided there well before Nuigsut was even there from -- from our
people. It's on state record, also, of who was there. They have names and people and they're -- they're our
direct kinfolk because they were our last names; people with our last names and our immediate kinfolks...
I'm just asking, because we have kinfolk that are buried around that area there. (Anaktuvuk Pass) (BLM
2018b)

There used to be some people in Itkillik; there were allotments in Itkillik Lake. (Anaktuvuk Pass) (SRB&A
Unpublished)

The nomadic lifestyle would have some activities over [in the project area]; there might be some grave
sites in that area. The Inupiaq people would travel there, and when a loved one died they would bury them
in that area. So the Alyeska pipeline might have affected some of that. (Anaktuvuk Pass) (SRB&A
Unpublished)

We would find some old graves. A real long time ago, people would build [graves]. And they would start
drilling and [find] some old bones. I said “2,000 years ago the last one was buried”. There was caribou
skin right there by the camp fire. | know over there in this area [gestures broadly to the map], it might be
the same. They lived here a long time ago. This [TAPS] pipeline goes through the graves. During the
starvation my wife’s dad was three years old. He was three years old when he was starving there. People
were right by the river and it overflowed in the winter. And that’s where they found them [dead)]. [speaking
about the graves or bones by the rivers]. (Anaktuvuk Pass) (SRB&A Unpublished)

[Important places?] All the elders know, nobody else [knows about the burial sites]. People died in that
area right there [west of TAPS]. When the person died, they called that area that person’s name. [When
a] person died there they called that place his name. [Do people still use those names?] More people
[are] traveling over here because more animals are over here. Down, up, the mountains, and up and
down. (Anaktuvuk Pass) (SRB&A Unpublished)

I travel all over place, what it is. [I] travel to the ocean from here. [I travel to the] Colville River. People
from here and people from north they go right there [to the Colville River]. They make something down
here they make something there, [and] they go and trade [these items]. That’s how they used to be. There
was no store here, it’s a long way to the store. [We had a] dog team [in the] winter for groceries [laughs].
They know what month they [are supposed to] go to meet, [in the] springtime. They know where to find
each other. Mostly the people live right here live here most of the time [in Anaktuvuk Pass]. People over
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there leave from Porcupine [to travel to Galbraith Lake]. It used to start a war, a long time ago. [If an]
Eskimo find an Indian he [would] kill him. A very long time ago, [there was a] big war. Down south was
the last time they had war. Only whites went back to Arctic Village. They made a story on a tape recorder.
They said, “talk Eskimo so that they couldn’t understand Eskimo”. (Anaktuvuk Pass) (SRB&A
Unpublished)

It’s the same thing that can happen when the pipeline is open to the public; we know people have no

sentimental value [when they visit] up here. But for us [this area] has a great sentimental value.
(Anaktuvuk Pass) (SRB&A Unpublished)

3.4.3 Subsistence Uses and Resources

3.4.3.1 Key Subsistence Harvesting Uses and Locations

First of all I'm aware that Nuigsut is greatly affected by these development proposals, but as he just
showed caribou that migrate through Anaktuvuk Pass also travel up north to these areas and these herds
are what our lifestyle here in Anaktuvuk is based on. And for thousands of years the animals that migrate
north have followed their routes every year. These areas are summer home to the caribou, among other
wildlife. The caribou that traveled north are the main source of subsistence for our people. Mike Morry.
(Anaktuvuk Pass) (BLM 1998d)

Please stay away from the water. | don't know how many times we have to say it. These are the subsistence
highways. Stay off the rivers and the big lakes because these are important areas for fish habitat that
Craig just mentioned, and for waterfowl. Oil industry and water essentially don't mix. (Utgiagvik) (BLM
2003d)

We rely on fishes from Teshekpuk Lake quite heavily. The amount of fish that is caught from Miuliak (ph)
River as it goes to the Ikpikpuk River is very popular. I've been in the area most of my life and these in
the summer months. When I'm hunting in the area besides Chipp River. (Utgiagvik) (BLM 1998a)

That Anaktuvuk River, which is part of the, if that...lets take the Colville River, even west of the pipeline.
Some of the project [components] get way up in here, and that effects the fish and the habitats for the
animals that we eat here; the birds, the geese, and those kinds of things. Lakes sometimes are further up
from the river, and human activity, I've heard this, that if the lake is kinda stationary and the river is not
then that lake starts draining out, and human activities can do that. (Anaktuvuk Pass) (SRB&A
Unpublished)

I use the general area around the Ikpikpuk up to Navy Creek for the last 15 years | hunted caribou and
reindeer, there’s a lot of reindeer up in that area. Fishers in the area catch reindeer annually. (Utqiagvik)
(BLM 1997b)

My favorite spot would probably be right in here [12-18 mile radius around Atqasuk]. If there’s hardly
any caribou up here, I head out there. That’s when I need caribou. That’s a go-to place. My favorite
hunting spot. The caribou are the fattest right there. (Utgiagvik) (SRB&A 2010a)

Wainwright, around Wainwright, the caribou seem to be fatter, less stressed. [I go there] in the fall time.
Along the coast line all the way from Barrow, that’s the one [ prefer to hunt, the caribou seem to be fatter
and less stressed because they come from the south, the ones that come from the east are bugged out.
(Utqiagvik) (SRB&A 2010a)

We utilize that lagoon every year. We go all the way up to Icy Cape, sometimes even all the way to
Wainwright. You know, it's sort of like a somewhat safe trail in case the ocean is too rough to travel. We
utilize that lagoon to harvest caribou along the mainland shore. We harvest off of the barrier island that
is there. We harvest eggs, which is going on right now this time of year. You know, we don't have to go to
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the store to buy eggs. You know, there is a wide variety of seagulls, geese, ducks, terns. (Utgiagvik)
(BOEM and BSEE 2013)

1t’s really more a way of life. As you know, subsistence is an unfortunate term, it’s really a lifestyle. And
gathering wild foods and that sort of thing, is, is super important in a lot of cultures, but definitely here.
And you know you hear the cliché that whaling brings the community together. It’s true, it really is true.
It’s amazing. People that have been campaigning against each other, all this kind of rough stuff, when a
whale is caught all that goes away and food is shared. And that sharing hasn’t changed. In fact, that is
probably the single most impressive, or important, let’s say, aspect of the way things are done here. Is
that it’s, it’s sort of communal hunting. And the way people distribute food is really amazing. And you
can tell it’s absolutely genuine. (Utqiagvik) (Brown et al. 2016)

People fish in Chipp River in the fall time. The fish spawn just before October, early October. Or maybe
more like the end of September. The bloated fish with eggs all come together and you get lots of them.
Then all of a sudden the fish get lean. They 've dropped their eggs and they get skinny. I catch aanaakjiq
in lakes in the fall and they have suvak. One time | got two that were just big and round with eggs. | was
holding the fish and that suvak was just draining out of it. The lakes are connected during high water of
break-up, but then the water drops and the lakes get land-locked. The fish end up land-locked, too.
(Utqgiagvik) (Brewster and George n.d.)

When you catch reindeer near Peard Bay, that’s part of Wainwright’s herd. When you go over here to
Admiralty [Barrow], that’s part of the Barrow herd. The reindeer Nuigsut gets, that’s part of Teshekpuk
herd over there. (Utqiagvik) (Mager 2012)

With hunters from seven villages taking animals from the Teshekpuk Lake caribou herd, it remains the
most important herd on the North Slope from a subsistence standpoint. (Utqiagvik) (BLM 2003d)

I hunt seals every summer. Eleven-Mile [Akunik Pass], and Five-Mile [Kukpowruk Pass]...around that
area. We get ugruks outside Eleven [Mile], and here too; both places. Usually they hang around on the
outside. When there’s ice out here, they re all over. We go all over when there’s ice. That area over there
[Utukok Pass], and about this far [Neakok cabin], all the way up and down for ugruk. Outside [the
lagoon]. About three or four miles [offshore]. (Point Lay) (SRB&A 2014b)

I got three of them [wolverines] and four wolves. When the caribou are close by the town, | usually come
around here and here [Kokolik] and here [Kukpowruk]. You get them along the rivers, mostly. Just up in
here [foothills around rivers]. Deadfall Creek, around the hills. Last time | was chasing a wolf, it was a
three and a half hour chase; we chased it from the coast to the river. Probably here where the foothills
meet the flat land. They re right in the foothills near the flatlands, up to Utukok. (Point Lay) (SRB&A
2014b)

Kukpowruk is the main river there. You can go all the way up to fish camp. I'm gonna guess it’s...gotta
be this one. Kokolik, just for fish. Those are the two good areas. Everybody makes holes for fishes between
that area and this area. (Point Lay) (SRB&A 2011a)

[We harvest fish] in Kukpowruk at the cabin, and we go to the school cabin and to other cabins. We start
at the cabin there. We do that river and the Kokolik River. You can keep going up and then up to the coal
mine. [We harvest] grayling, trout, during the whole month of October. At the same time we hunt caribou,
wolves, and wolverine. (Point Lay) (SRB&A 2014b)

[We go] pretty much all the way from here [Cape Beaufort] all the way up to Icy Cape. [I go by]
snowmachine and boat. [I hunt] black brant, emperors, white-fronted geese, king eiders, common eiders,
Canada, snow geese...there’s one good spot up here, right here [inland on the Kukpowruk], for Canada
geese. There’s a whole bunch of migration routes that they follow [crossing the rivers]. Inside the six
mile, 12 mile boundary, too, for eiders. (Point Lay) (SRB&A 2014b)
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[The migration pattern changes] only when helicopters [disturb them] or young people get too anxious
to get them. Usually they can pass right between the snow fences right there. If we leave them, the first
bunch goes through. If we leave those alone, the caribou will follow the scent of the first. But some young
people like to get too anxious for caribou and go after the first bunch, changing the migration route. We
try to tell them [not to hunt this way]. (Point Lay) (SRB&A 2014b)

When they come up, we herd them to shore. We stay close to shore, not even a mile out. One time we did
that from Utukok Pass. We herd them from there. Usually when we hunt them from the south, we take
them through Kukpowruk Inlet, and when we bring them from Icy Cape we bring them in here [Akunik
Pass]. One time we herded them from the ocean, eight, nine miles out. That was not that long ago. Usually
we spot them from the village and hunt them from there. We used to use airplanes, the last few years we
haven’t but it is good to use the airplanes because they spook easy with outboard motors. (Point Lay)
(SRB&A 2014b)

This past summer | spent most of the time in Fish Creek Bay. And also on the west fork [of Fish Creek],
the one that comes in on the bay side. From here | took about 10 to 12 miles in [to Fish Creek] .... Caribou
are out here [along the coast], but this bay is too shallow [so you can't reach them].... But there were
caribous around here, but you don’t have access to go to them because the majority of this area is too
shallow.... But I focused my camping out here [Fish Creek area]. Teshekpuk herd tastes better. ['ve seen
caribou when I’ve gone to Oliktok, when I go to pick up my supplies, from Pisiktagvik coming down. On
the east side, we have caribou but it seems like they want to stay away from the shoreline [because] we
have so much activities going on. Here | only got a few caribou because in summer we have so many
activities going on.... Majority of the caribou were on this side [west] of Fish Creek.... [ went] about
maybe four or five times out on Fish Creek. | focus on Fish Creek a lot because | know that caribous on
this side are being disturbed by industry. That way you don’t have a lot of choppers flying every day.
(Nuigsut) (SRB&A 2016)

...in the summer when it is time to fish for large, round-nosed whitefish the place called Tillabruaq gets
filled with them as well as the entrance to Itqilig. Nigliq river gets filled with nets all the way to the point
where it begins. We do not go to Kuukpiluk in the summer months. Then we enter Fish creek and that is
where hunting sites and cabins have been built. That is where they build racks for drying fish and for
drying caribou meat. (Nuigsut) (BLM 1998c)

That Fish Creek area is most popular fishing for Nuigsut for the fall time. Summer time around Nigliq
Channel. So it's most popular fishing. So if that's happened, if the oil -- if that bridge pipeline broke up,
there will be more devastation on our fish out there, especially the seal on the mouth of the rivers. There's
all kinds of seals out there, there's all kinds of birds. So if there's an oil pipeline break up on that bridge,
boy, you're going to have -- devastate our wildlife out there. (Utgiagvik) (BLM 2003a)

The reason | was disagreeing on the numbers is | have a campsite near the mouth of Fish Creek and |
take my family there every summer, every spring, summer and fall. We geese hunt down there in the
spring. We set nets in the summer. We hang fish to dry. All the time, we go caribou hunting for the prime
caribou in the fall, the one that's -- that's the best time to get them, but during all those three seasons, I'm
still hunting caribou, taking my family down. Now I've got my grandchildren I'm taking down this summer
and we were down there a couple of years ago. A nice herd came through. We got a couple of nice bulls
and | didn't see you down there and I'm just -- all these assumptions and these good numbers you're
getting from a collar or two in the area, | just -- | just have to disagree with that. (Nuigsut) (BLM 2014c)

The residents of Nuigsut use Fish Creek in their subsistence activities. In addition Niglig area is used
extensively where they do their fishing and in the summer months when the fish enter it, fish nets can be
seen all the way down. (Nuigsut) (BLM 1998c)

We go here near the Kuparuk River and here along the Kikiakrorak and Kogosukruk rivers. That’s where
we go for furbearer hunting. If we don’t see anything we’ll go to White Hills. (SRB&A Nuigsut Interview
November 2005) (SRB&A 2010a)
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[Speaking about the rivers he uses for subsistence hunting and fishing]: The principle one, of course,
west of Colville that I used to pursue subsistence resources are Uglooktok (ph) River, Judy Creek and
Fish Creek. Judy Creek. (Nuigsut) (BLM 1998c)

What they said about fishing for whitefish at Kuukpik is true. While that is true, it is most true that another
place where they fish for whitefish is Nuigsaoruag. You also know that from here all the way to the end
of (?) those fishing for whitefish would fish from the frozen waters. (Nuigsut) (BLM 1998c)

They'll go boating down towards the mouth of the river out to the delta at far as an hour out to the sea to
get seals and things that are with animals or birds that are prevalent down there, but not old squaw ducks
and those other little birds that were mentioned earlier. And sometimes when the route is good, they'll go
to the Fish Creek and around -- and especially through the Nugaluk (ph) Channel for these things.
(Nuigsut) (BLM 1998c)

[The Teshekpuk area] has been used by subsistence hunters ever since he could remember. It's the area
that when other areas within the close area of the villages like in Barrow, there's no game of any type,
people usually go to the Teshekpuk area to harvest game that they don't have in the close proximity of
various village. (Nuigsut) (BLM 1998c)

Kowalski, Nageak, Obie (ph) all stated in the EIS that the Village of Nuigsut hunt for fish and game at the
Colville River. That is completely wrong because when the fish are there, all the way from where the boats
are docking, that's down here. All the way down to the mouth of Nagaluk (ph) they put their nets. It's true
that during the summer, that (Inupiaq), they put nets there, yes, but for whitefish, this is -- this Nagaluk
(ph) River is what they use the most. And then if they cannot do it there when the bay opens up, they go
through the fish screen and use that area also for fishing. The Ulutuooh River which is really close from
here and it bends like crazy like a snake, there's no fishing there. They don't | fish there. It's the Fish
Creek area is what they use so everything that has been stated in that EIS is completely wrong. (Nuigsut)
(BLM 1998c)

Another thing that we have been given as the point that we can hunt for moose is the area at the mouth of
Anagtuug. We have been told that we cannot hunt for moose past it. We cannot hunt past it, we've been
told. When the residents of Nuigsut begin hunting for moose, they are not able to get a moose right away
and very often get a moose right at the end of the moose hunting season. The village of Nuigsut is not like
Barrow. When you live on the coast, like Barrow, there is a lot of game to catch. You don't have to travel
very far either to catch it. That includes the geese, and seals, etc. But when you live inland, like Nuigsut,
you have to travel quite a distance to the coast to hunt...The hunting grounds extend all the way to Fish
Creek. (Nuigsut) (BLM 1998c¢)

For some reason our caribou on the west side didn’t come. They wintered, summered, and wintered again
in Wainwright. So the pattern is changing, maybe because of the industry is expanding and that’s how we
look at it. Because all this west side is undeveloped so why is that when you 're supposed to be there, why
aren’t they? (Nuigsut) (SRB&A 2014a)

To set our nets we have a tool that is a 15 —20 foot stick with a hook on the end. We cut through the first
hole and then drop the hook with a weight attached. We move to the second hole and pull the rope using
the tool in that hole; then move to next hole and pull the rope again, until all the holes have the rope
connecting them. The net then gets pulled into the water and lies under the ice. Everyday we have to cut
through the ice by hand to check the net; the thickness of ice is about 2 to 3 inches. This is all done in the
cold, no tents and no warm-up shack. It takes one person 1 to 1.5 hours to perform this activity. The nets
must be checked every day that takes about 20-40 minutes. Fifteen to 18 miles at 40 below and then finding
one or two fish. It isn’t fun after a while.

You can see the frustration, frustrated not only with industry, but the State and agencies, because, “How
could this be happening to us?” We used to be a thriving fishing community. Now all of a sudden we get
two to three cisco. It is very frustrating to an individual and as a family as well. You spend time and effort
and money. The average family will set two nets, sometimes three nets to try to make up the loss of one
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net. It takes a lot of money to fish; prepare the snowmabile, buy gas and nets and you have to spend time
away from your family and home. Our diet consists of 30-60% Arctic cisco. (Nuigsut) (MBC AES 2004)

I just wanted to add in the 25 years I've been going to Fish Creek with my family and seen the caribous
come and go, I've gone up the river all the way up to Judy Creek seeing caribou. | even got a couple of
reindeer one summer and all these groups, even small groups, two or three, even larger ones, I've not
once seen a collar on any one of them in the 25 years I've been hunting in that area and it scares me to
think that the next generations with this GMT1 going up, are not going to be able to experience the good
hunting that we have in the Fish Creek/Judy Creek area and | just wanted to say that now while | have a
chance before this thing is over and | just hope you folks take that to heart if you have children or
grandchildren, I would hope that you will listen to what's coming in the future. (Nuigsut) (BLM 2014c)

Noise, Traffic, and Human Activity

They 're too far out, too far from the rivers. Gotta be lucky [to get them] when they re migrating, but they
never came through last year. Now they re over toward Atqasuk. There’s none over there. People gone
to Umiat and back around. Like | said they were at the dump for months. Traffic, when they start putting
in all those ice roads, constantly going back and forth. The roads and stuff scare them off, the congestion
and we have to go further to get caribou. Three years ago people were going 75 miles just to get caribou
and that’s ridiculous. Just the oil companies, the ice roads. | heard that’s what’s been keeping them away
from town. Go back and forth on the ice roads, it’s putting a hamper on it. Once the ice road gets built
there’s equipment and congestion, seems like they go further [the caribou]. (SRB&A Nuigsut Interview
March 2009) (SRB&A 2010b)

Well, the wildlife, I think it’s just the timing of the studies, the month of the studies has an impact. In the
summer. Even the wildfowl notice, starting in May that’s when they re really active doing their studies
and that’s a prime time when our local folks are trying to harvest their meat and they re being interfered
by their summer activities. That’s what it iS. Just the changing of the pattern of their studies. (Nuigsut)
(SRB&A 2010b)

When | went camping last year, | waited 3 days for the herd, to have a helicopter to divert them away
from us. When they were diverted, we went without. We have had to deal with harassment. We had
overflights three times while trying to cut the harvest. It is disturbing. The next year we had a helicopter
do the same thing, but it was worse. They were carrying a sling going from Alpine to Meltwater, another
oil field. It went right over us three times. The herd was right there, and it put us at risk. | had my two
young sons with me, and it made me very angry. What am | to do when the activities that have been handed
down for thousands of years to our people are being changed by the global need for energy? (Mayor
Rosemary Ahtuangaruak, USDOI, BLM, 2004) (Nuigsut) (MMS 2007a)

That would be a lot of people if they built the road, like the haul road. The haul road [was] not supposed
to be open but for commercial drivers. But now it’s open for everybody. Every year they go back and
forth. Trucks, cars, everything. [There are] more guide hunters. (Nuigsut) (SRB&A 2012)

We experienced four years of no caribou with -- because of aircraft noise, mostly with helicopters and
our migration - Western Arctic Herd that came from the south was diverted inland to where for four years,
we had basically no caribou and the caribou that we had were... Real skinny, no fat caribou and it was
four years, you know, even -- even we got so desperate for caribou meat, we had -- some people went up
to Icy Cape, even myself, and also we went up to Wainwright just to harvest caribou. (Point Lay) (BLM
2014a)

Caribou hunting | see a lot of helicopters going back and forth and might change the migration of the
caribou. Last year | was out hunting for two weeks and only got four caribou because of them. | don't
know what they were doing. | didn't make them out but all the caribou were gone. (Barrow active
harvester; Experience timeline: 2006; Experience location: by Meade River. SRB&A Interview 2007)
(SRB&A 2009)
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They claim that the caribou herd is healthy with numbers, but the only caribou I got last year was bad.
Twenty caribou were harvested in October when we could access areas not accessible by boat. Seventeen
were sick. When | went camping last year, | waited three days for the herd, to have a helicopter to divert
them away from us. When they were diverted, we went without. We have had to deal with harassment. We
had overflights three times while trying to cut the harvest. It is disturbing. The next year we had a
helicopter do the same thing, but it was worse. They were carrying a sling going from Alpine to Meltwater,
another oilfield. It went right over us three times. The herd was right there and it put us at risk. (Nuigsut)
(SRB&A 2003)

Last winter, nobody caught any caribou within 100 miles of this town because they were doing exploration
on both sides of Teshekpuk and on the east side of Ikpikpuk. Last year, not a single one came through.
They were all herded from the Ikpikpuk to Teshekpuk area toward Nuigsut and Nuigsut hunted them all
winter. In Prudhoe Bay there was a union agreement that they could hunt wherever they used to - Nuigsut
- I'm using Nuigsut as an example because they're right smack in the middle. This pristine land has been
their hunting grounds. It starts from onshore and goes off. My dad was at Beechey Point. He was born
there and grew up there. They used to pull up flounder and sole. The last time they tried that, 10 years
ago, they hardly pulled up anything and they were very scarred and skinny. (Barrow active harvester;
Experience timeline: 1996-2006; Experience location: Teshekpuk, Ikpikpuk, Wainwright, Atgasuk.
SRB&A Interview 2007) (SRB&A 2009)

Don't follow the river. Because that is what they are doing. That is where the hunters are. That plane |
wish and the chopper | wish they would reroute instead of following the river from Umiat. (Nuigsut)
(SRB&A 2010b)

It comes back to my whaling experience. Be quiet on the ice. No drilling on the ocean. It will affect us as
hunter-gatherers. The noise drives the animals away. (Wainwright) (SRB&A 2009)

I heard they are always counting the caribou through helicopters. One time before Alpine had happened,
they did a lot of caribou stuff by Pinigtuk and they noticed they used chopper and planes to scoot them
away from the area where they planned to build Alpine. Then they say helicopters don’t interfere with the
migration. | think they always be together when they start coming in, the main herd that stay together.
Then one lone caribou [makes it near Nuigsut]. We always wait long time for caribou. Then July we re
hungry because we got one in June, waiting for August. How we gonna get the meat from the store, it’s
expensive? $16 a steak. (Nuigsut) (SRB&A 2010b)

[1] believe all of our caribou migration routes during the time that they are in their seasonal migration
turn that those, those drill sites need to be turned off to allow our people to go out after them. Sometimes
when you have too much loud noise during the caribou, they'll change their migration route and looking
at the area of impact that our caribou are running through all that area | believe our caribou migration
route should be protected. It needs to be logged and protected because of the decline in caribou. That's a
resource that we use here every day on a yearly, we are every day, all year, 24/7. (Point Lay) (BLM
2019d)

Well the planes do come, but it don’t scare them. No, the helicopters are the ones that scare the caribous.

(Nuigsut) (SRB&A 2015)

Hunting caribou; when we hunt caribou on the tundra where there are no trees, you've got to be very
unobtrusive, there's nothing to hide behind. We were up at our camp, and this has happened many times,
were sneaking up on the caribou, and over a hill, bingo, there comes a helicopter; there goes the caribou.
Same place, different time we went up there. There are signs all around that the caribou were there, but
then there are ruts, deep tracked ruts in the ground where there have been vehicles, tracked vehicles.
Caribou don't go where they've been chased out of. Over a couple of years, they change their activities.
Same area, they have restrictions on activities, and some drivers didn't follow there where they were
supposed to, and some broke through the river and spilled oil and left various foreign objects and never
cleaned it up. That's part of why there's no fish there. About this time of year we'll take off on our snow

Appendix J Traditional Knowledge Compilation Page 71



Willow Master Development Plan Final Supplemental Environmental Impact Statement

machines and go wolverine and wolf hunting. Where do we go hunting? We go right here at Cape Simpson
but there aren't going to be any out there. And what about all the money and time it takes to do this? I'm
debating if it's even worthwhile. (Barrow active harvester; Experience timeline: Since 2000 and ongoing;
Experience location: Chipp 6. SRB&A Interview 2007) (SRB&A 2009)

These caribou been so far out, so | started using four-wheeler [to hunt]. All these caribou start being
away from the river. Last year, every time there’s caribou, [they are] away from the Colville River, about
five to six miles. Some are close to the river sometimes....We got a cabin down here and caribou are way,
way out here instead of close to the river. There’s too much traffic. Airborne [traffic] is one of the
problems we had. That really affects our hunting. (Nuigsut) (SRB&A 2010b)

[I caught] less [caribou compared to the previous year], same thing — [it was difficult to hunt] with the
helicopters and low flying planes. And there’s actually rolligons that go, when we go up and Puviksuk
there’s one really big hill and we could see a whole bunch of rolligon trails. There were hardly any
[caribou] up there. (Nuigsut) (SRB&A 2014a)

Where the hunters are going out 30 miles to get caribou and a chopper that's doing study of the area
tested by the industry, that industry will not take terms or responsibility for that impact. The State of
Alaska, same thing, as well as the federal government. There are no mitigation impacts to these hunters,
so therefore, you have a diverted caribou as well very interfered and upset hunters. It's been like this for
many years. (Nuigsut) (BLM 2004d)

Like I said I wasn’t having any luck in this area [near Fish Creek]. I think it is because they were looking
at GMTL1 [surveying the area]. | got satellite collar imagery, and it is really familiar to — the caribou
avoided the GMT1 area. They went around, it is because they are doing a lot of surveys over there.
Helicopters. I've seen a lot of choppers inside Fish Creek. I ran into BLM out there. [The exploration
around] GMT1 and Fish Creek are diverting the herd around their proposed development. The caribou
are going south. A lot more activity this year, close to 1,100 Conoco Phillips helicopter flights. If you take
a look a Cassin 6 and Cassin 1, those are wells, there is a big resemblance as to how and where the
caribous are going. It has gotten worse. | can see with the caribou are not coming into this area. During
the summer Conoco did a lot of studies over there. The wells, hydrology, UAF [University of Alaska —
Fairbanks] is down there at Fish Creek, studying the fish. (Nuigsut) (SRB&A 2015)

It was sort of like different from last year, for some reason they decided to go towards west side Harrison
Bay area. That’s what happens when they were being crowded by planes and helicopters. I think they
[industry] are starting to understand that during the migration of caribou, they re staying away [from
those areas]. That was some difference we finally saw. Maybe that’s the reason they [caribou] start
coming through town. (Nuigsut) (SRB&A 2015)

Also the helicopters — they are scaring off the caribou. We had to call the people around here and tell
them to hold off the flight. They are always flying their helicopters around here [west of Niglig, around
the CDs]. I don’t know [what they are doing] but they are from Alpine. Always out there from — well, out
there year round. Well, summer time is the worst. They get water samples and stuff, and when it comes
June for breakup, they always want to get water samples rushing from the rivers. It’s already broken up
and too much water. They always try and let the residents make money by guiding [them to those areas]
but there is no way to get out there [poor conditions]. Planes weren’t the issue this year for me, just
helicopters. It was really affecting other hunters. (Nuigsut) (SRB&A 2015)

Helicopter traffic. There was a herd that was coming from the east side going west and we were at our
cabin on Niglig Channel and when the caribou were coming in [closer to the cabin], a chopper flew over
them and turned them around. At that time we were hunting for the blanket toss. Just when they were
coming towards us, a chopper flew up and went straight towards the caribou. It was a blue and white one.
My uncle was angry; he called them. He was so upset. It went right straight towards the caribou and it
turned them around. That was in June. Just mostly helicopters. This year there was a lot of them. My
uncle was sure mad when those got diverted. That chopper pilot knew it too. No they didn’t care. No
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regards. A lot of people talk about that. Town folk say a lot that the chopper activity was really bad.
(Nuigsut) (SRB&A 2015)

They [oil company personnel] are all on this side of the river. If they put CD5 there it would be a big
problem. That is right around the area that we hunt. (Nuigsut) (SRB&A 2015)

1 didn’t notice at Fish Creek actually surveyors but they were walking. And they were just being picked
up by helicopter at the end of the day those surveyors walk a good 30 miles a day. | see some people
walking over there. A lot continuously all summer. (Nuigsut) (SRB&A 2015)

A lot [of traffic] continuously — all summer long. It’s the surveyors. They re surveyors out there. I don’t
know who they are, but all summer long they 're just there. I think they 're the ones — I don’t remember the
color — but I think it’s the same helicopter that takes off and lands at Alpine all the time, but they re
dropping off these equipment for surveying and bridge planning — whatever they re planning — to make
these bridges for these roads. Basically at Miluveach, they re really utilizing that area to drop [supplies]
off- They just so happen to utilize the area where the caribou are. Wherever they re setting their camps
and drill sites is the best route [for the caribou]. When these animals travel, they travel on the lowest
slopes possible and the most level, and where these people want to drill just so happen to be on a
[migration] route. Right at the creek, and this is a flat area. You can see clearly for at least four miles;
it’s so flat, you can see as far as you want — but they basically use these two mounds for grazing areas;
they’re the feeding grounds, and when the disturbance comes they force them to go to Pisiktagvik and
then Alpine. The helicopters are flying from Northstar to there. And from Oliktok to Northstar Island, the
offshore drill rig. Every time that helicopter came in they just scare them around and the caribou move
to where they left. (Nuigsut) (SRB&A 2015)

I grew up as a hunter. | knew, back in the mid-40s there was not that much game at that time. In the late
40s the caribou showed up, so that's what we hunted. In Pt. Lay we did not hunt whales. The caribou
would be real close, two to three miles. They'd come from the south and go north. Throughout the 50s it
was good. People didn't have to worry. Going into the 70s and 80s, that's when we noticed the pattern of
the caribou had changed. They came from the North. They went further inland. It wasn't just oil, but more
snow machines. | think a lot of it is our own fault. We were always told not to shoot the first group that
came through. Any disturbance to the first herd, whether it's hunting, snow machines, or any kind of
activities, the first part of the herd determines where they go. I know this. We cannot force the animals to
change their path. Not just the caribou. We hunt beluga by Pt. Lay. If we make too much noise, my dad
says we should wait for them, instead of looking for them. The outboards will change their path until they
get by Icy Pt. I strongly believe any kind of disturbance will change the animals' ways. The animals know
when they travel year after year, where to avoid. The beluga, caribou, ugruk. If you disturb the first bunch,
you can bet there will be hardly any ugruk. When the barges go through, they make a lot of noise. When
the DEW lines first came in there were a lot of barges. We couldn't hunt beluga there. We had to go 30
miles south. We know now if there's no disturbance we should just wait for them. (Wainwright) (SRB&A
2009)

Now for the trapping people that are here -- where they make their livelihood -- they're going to not be
able to trap at all in those areas that are designated for exploration. We know this for a fact because
we're not able to trap around Prudhoe or any areas now being explored. Raymond Neakok. (Utqiagvik)
(BLM 1982)

It takes a long time for the tundra to grow all the way back. It will leave a mark. That is why they invented
the rollogons to try and avoid the tundra damage. The rollogons will leave a mark in the tundra after the
snow melts. (Nuigsut) (SRB&A 2012)

I would say so [that TAPS has made subsistence more difficult], I have heard it mentioned from other
elders and my grandparents. The people and the wildlife being displaces. Historically the Kuukpik people
were nomadic along the coastlines. From the Brooks Range to the coast and east to west. We are settled
now. We are here. We have the village here. Some of the campsites. | have heard of a couple of elders
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who were born in the Prudhoe Bay area. They grew up there and were raised there and tried to get
allotments and somehow there was trouble with them doing that. Staking claim to those areas. | know that
there is at least a family to two that tried that. [ don’t know if they were successful. Here I mean people
aren’t used to staking claims for their area. Game was everywhere. There would be 100 families who
would harvest. You didn’t need permission from my neighbor. You could camp and fish where you wanted.
It was shared land, shared waters. Now we have to stake claim and tell people when they are trespassing.
We still do that today; a lot of our campsites are shared. No one is ever really denied. (Nuigsut) (SRB&A
2012)

Infrastructure

Pipeline has really changed our caribou hunting because Porcupine Herd used to cross the river, cross
the road this way and come out to our Anaktuvuk and Anaktuvuk Valley from east, it doesn't happen no
more. Once they build a road up here from -- from Alpine area to -- all the way across to NPR-A, once
they build a road it's going to change the subsistence just like every one of those coastal villages, if they
build a road that's going to change their subsistence. (Anaktuvuk Pass) (BLM 2003c)

Pipelines; we have seen caribou turn back from pipelines because they [caribou] see a flash from the
pipeline. They used to go to Helmericks' in the thousands, not any more. Maybe two or three or less.
Especially females with young used to go down there. Westside at Kugaruk, Harrison Bay, there are
caribou there. You always see them. We had to go out to the ocean and to Kugaruk to catch them.
(Wainwright) (SRB&A 2009)

That migration pattern has gone southward. We hardly see the western herd this year. The Porcupine
Herd, haven't seen them lately. We used to see thousands of Porcupine Herd coming through the villages,
but we haven’t seen those for a number of years and since that pipeline was built, that changed the pattern
of the migration of the caribou. [We are] mostly harvesting caribou from Western or Central Herd. (Point
Lay) (SRB&A 2014b)

The impact | would say would be the infrastructure. Caribou they like the pads because it is a sanctuary.
They know they are not getting shot or hunted there. We spent a whole day just waiting on them to [cross
over]. Right in Nanuq area. Some scattered caribou and wasn’t large or significant. Three there, four
there, one there, what have you. (Nuigsut) (SRB&A 2014a)

I want to elaborate on ice roads that are used to connect ice pads. There were two pads that blocked the
route to Kuupik from Oliktok to Amoniktuk through July. Usually these pads are completely melted and
we can hunt seals. Generally we can take our boats and go across our hunting grounds but with this big
iceberg in our way, we had to work our way around. Usually we have complete boat access at the
beginning of July. Also when the cost of gas was $4.00, we used to go by 4x4 in order to travel to Oliktok
to buy cheaper gas. When construction was taking place, they would push the snow into the roads that we
traveled making it more difficult to travel. Within the Niglig Channel we had to follow 7 to 11 miles of ice
when we went out seal hunting. (Nuigsut) (MBC AES 2004)

You present the socioeconomic aspects and the connection to subsistence, which they really understand
and which | dealt with during my terms as mayor here sometime back. So I think, no question, helicopters,
air traffic is the biggest disruption. So it seems almost like a no-brainer to be in support of the road project
there and by the way, that spur road for Nuigsut that Kuukpik had been -- their company had been working
on was just permitted here a day or two ago. So that's what the community wants and | just want to echo
and support their desire to be able to live off the land, considering development is all around them.
(Utqiagvik) (BLM 2014b)

Before | would go east of here but there is so much activity going on that | don't hunt that way anymore.
Occasionally if I miss one I don't want a stray [bullet] going that way. We are allowed but most people
don't hunt up there. (SRB&A Nuigsut Interview March 2009) (SRB&A 2010b)
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While I -- you know, there could be impacts on wildlife through the area. | kind of repeat that the major
impact will probably be on people. As you can look at the map, Nuigsut is nearly completely -- will be
completely nearly boxed in with the completion of this project. There's a huge area to the east that they
don't use to hunt in any more because of all the development over there. The Alpine development interferes
with people going north. The first two satellites that will be put in will only make this worse; it will further
interfere with people trying to go to the north and the later developments will kind of block them off to the
west. So that doesn't leave them many more options, particularly if there are, you know, more satellite
fields out there after these ones are developed. (Nuigsut) (BLM 2003b)

...it's to look at what happened in Ukudu (ph) Bay in Kuparuk because that is a cumulative impact. The
people of Nuigsut don't use that area like they did in the past. And, you know, there is research that shows
that. And what's happened there is going to happen here. So the people who use that area are fearful of
that. So that is going to be an impact to all of us. You know, whether industry is very -- you know, you try
to do it the right way, people aren't going to want to go hunting there. You might have access or the right
to go hunting there but it's not -- you know, it's not going to be a favorable place because you let -- how
many people from Nuigsut want to go back and hunt in Kuparuk with all the pipeline, the roads, or go
fishing near Alpine? You know, it's not a preferred place to go. And that's exactly what's going to happen
in this area as well as -- the more it moves to the left, it's going to happen. And people are nervous about
that, you know? People are. | hear people say, you know, I'm going to go out now before industry comes
and enjoy it as much as they can before it comes to our area. So that, you know, | see that as something |
want to have on record. (Utqiagvik) (BLM 2004f)

We're getting to go further and further to catch caribou. Because their route has changed. They're not in
our backyard. Now | have to go to other communities' backyards, like Anaktuvuk, Atgasuk and Barrow.
Caribou you have to go out further because of seismic testing, helicopters, small aircraft. They'll be flying
those choppers again. They'll be doing it soon when they gather information like when the ice goes out or
when they haul their contractors out. This scares the caribou. What happens when the belt breaks on your
snow machine? | walked 10 hours home once. (Nuigsut active harvester; Experience timeline: since 2001
and ongoing; Experience location: Nuigsut. SRB&A Interview 2007) (SRB&A 2009)

Yeah, we can't go near the pipeline. You can't shoot near the pipeline. That's restrictive to the hunters.
They always warn us not to shoot toward the pipeline or cross under the pipeline. So if the caribou are
on the other side, they don't want us to go near it. You have to get permission from Conoco Phillips to go
there. (SRB&A Nuigsut Interview May 2010) (SRB&A 2010b)

Yeah, we can’t go near the pipeline. You can’t shoot near the pipeline. That’s restrictive to the hunters.
They always warn us not to shoot toward the pipeline or cross under the pipeline. So if the caribou are
on the other side, they don’t want us to go near it. You have to get permission from Conoco Phillips to go
there. (Nuigsut) (SRB&A 2011b)

The pipeline. They say we can’t hunt near the pipeline; most of the caribou are near the pipeline. We
can’t hunt with a certain miles of the pipeline. I think it’s around here. We went through but they say if
we catch caribou in there and get caught they’d give us a fine. (Nuigsut) (SRB&A 2010b)

If they start making pipelines on land, we have to go twice as far. It's scary. It's an obstacle to us. (Barrow
active harvester; Experience timeline: 2006; Experience location: Barrow. SRB&A Interview 2007)
(SRB&A 2009)

They re too far out, too far from the rivers. Gotta be lucky [to get them] when they re migrating, but they
never came through last year. Now they re over toward Atqasuk. There’s none over there. People gone
to Umiat and back around. Like | said they were at the dump for months. Traffic, when they start putting
in all those ice roads, constantly going back and forth. The roads and stuff scare them off, the congestion
and we have to go further to get caribou. Three years ago people were going 75 miles just to get caribou
and that’s ridiculous. Just the oil companies, the ice roads. I heard that’s what’s been keeping them away
from town. Go back and forth on the ice roads, it’s putting a hamper on it. Once the ice road gets built
there’s equipment and congestion, seems like they go further [the caribou]. (Nuigsut) (SRB&A 2010b)
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Actually, with the Meltwater road on there, the caribou are getting lost. They don’t know where the
migration route is. We've got the Prudhoe roads over there, but the Meltwater comes farther down, and
in the caribou’s mind, where’s the direction? We used to have the caribou coming into town, the migratory
route [used to] come in, but now they don’t do that anymore. (Nuigsut) (SRB&A 2014a)

Although we will benefit for our economics, but we will benefit very little for our subsistence because of
the pipeline and because it will up affect the caribou migration, it will displace -- may displace some of
the nesting areas of the waterfowl, shoreline birds, that she mentioned from Cape Halkett around the
Harrison Bay to Fish Creek and the Colville River delta. (Nuigsut) (BLM 1998c¢)

Another area that is no longer accessible is Uuliktug. Last fall because ARCO made Uuliktug
inaccessible, it took over one week to haul two whales back at Cross Island. That has made things very
difficult for us. As a result they were brought back through a big aircraft. Uuliktug had always been a
place where our people left their boats after whaling because of the ice that usually formed making it
impossible to return by boat. That is why they left their boats at Uuliktug. Last fall they did bring their
boats back. Where are they going to leave their boats from now on if they are not permitted to use Uuliktuq
which had always been used? Right now the way it is, they cannot leave their boats at Uuliktug. (Nuigsut)
(BLM 1998c)

1've traveled the haul road in the fall time the last three years, and I see more and more outside hunters.
When | say outside | mean non-North Slope residents. The caribou seem to be less since that’s happening.
(Nuigsut) (SRB&A 2013c)

With the ice road and the diesel, when they make a road, it goes through the land. | know they try to be
careful, but the land is ruined. (Barrow active harvester; Experience timeline: since 2000 and ongoing;
Experience location: Around Barrow area; Ualigpaa. SRB&A Interview 2007) (SRB&A 2009)

Within the city of Nuigsut you see all the activity of Alpine. The caribou migration has really changed
over the last two decades. Our subsistence users have to go further for waterfowl and caribou. We've
experienced this both on and offshore. Development really affects our wildlife. Our subsistence users have
really had to change the last two decades. Much further to go for harvest. (Nuigsut active harvester;
Experience timeline: 1987 and ongoing; Experience location: Nuigsut. SRB&A Interview 2007) (SRB&A
2009)

And the ice road does. When they melt and all the snow is gone you will see the grass and it is dead and
flat. | have no idea Why... Probably no oxygen getting to the ground because of the ice... I think it must
be from the weight of the ice too. It is heavier than snow and the trucks add pressure to the ground.
(Nuigsut) (SRB&A 2012)

... I think the gravel they have added on the tundra causes early thawing. But it is insulated by the gravel.
At some point the gravel can sink and during the summer when it is hotter. She can only talk about Beechey
point. She is going to give the young men a chance to talk about these topics. (Nuigsut) (SRB&A 2012)

3.4.3.4 Contamination*

They can leak and you don't see that until summer. The caribou then eats the moss. You won't know they're
sick until you eat them and they taste funny. I tried to go caribou hunting and there was a pipeline. | had
to use twice as much gas to go around it. (Barrow active harvester; Experience timeline: 2006; Experience
location: Barrow. SRB&A Interview 2007) (SRB&A 2009)

On- and offshore development are different. Onshore there is less chance for contamination because they
can control it. We can live with it onshore and work around its effects on our seasonal activities. Offshore
it is a hostile environment with moving ice and heavy seasons. It is very risky. If they invade our hunting
grounds, that is not acceptable to us because of the risk. (Utgiagvik) (Inc. et al. 2008)
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I try not to hunt on Nigliq because a couple of them [caribou] hanging around CD4 have been sick — got
pussy lungs and liver. They re abnormal. [Used to hunt near CD4] and every time | made my catch
between here and Nigliq it was a sick one. (Nuigsut) (SRB&A 2015)

Yeah, all of the caribou migrated through there. When | was a young man, | would wait for them there
[near Fish Creek] with my uncle. Uncle used to say you go right at that point meaning at Niglig. Used to
be they migrated... even to Teshekpuk Lake. You know the caribou calving grounds, north of Teshekpuk...
caribou kind of roam, up to the Brooks Range, up to Wainwright, this is the western herd...This is
something else too. My own personal view is it because of the lights from the structures, the oil field
infrastructure, and the smell. The smell from Prudhoe Bay, you notice with the haze that comes in. Those
caribou have a good sense of smell. (Nuigsut) (SRB&A 2015)

With the ice road and the diesel. When they make a road, it goes through the land. | know they try to be
careful, but the land is ruined. The tundra is affected which affects the wildlife. When I've hunted caribou
and am skinning them, I've noticed the meat is yellow. I've had to leave it there. It was due to the
mosquitoes or to contamination. Sometimes the mosquitoes are so bad there are nests under the skin of
the caribou which turns the meat yellow. (Barrow active harvester; Experience timeline: since 2000 and
ongoing; Experience location: Around Barrow area; Ualigpaa (Walakpa). SRB&A Interview 2007)
(SRB&A 2009)

And the only biggest problem | have with that is you have 3 million gallons of gray water you dump on
the ground now. And when you look at 3 million gallons of, you know, sewage and dish wash water, and
you leave it on the ground, it gets pretty dangerous for the fish. The ground is very flat. We live in a flat
ground and all the water that is put on top of the surface goes to the rivers. It works its way to the rivers
and to the lakes. When | was young and being taught how to fish by my uncle up at the Chipp River, one
time one of us washed our hands in the dish wash basin with soapy water and we went down to the river
and rinsed our hands in the river and for 24 hours we never got fish in our nets that day just from rinsing
our hands in the river. That's how sensitive that Aanaakllig that we catch, that white fish we eat. And
you're looking at dumping 3 million gallons of gray water on the ground? (Utqiagvik) (BLM 2004c)

As you all know we 've had pollution that’s been identified and that needs to be cleaned up, in part of the
NPR-A I here’s a rare potential pollution contaminating material that were buried by the Air Force, needs
to be considered looking at too, the possibility of me whole Colville, cause of that possible of effecting all
of our species, there’s been some areas, you probably heard a couple, last year, they had found pretty
close to over 30 moose carcasses that were unknown causes of death. And I'm kind of wondering if it's
coming from that contaminated site. And these are some of the issues that need to be clarified before the
proposed NPR-A lease. (Nuigsut) (BLM 1997b)

The first cat train in the 1940s, from Barrow to Oliktok, they did not open drums with a bung wrench but
with an axe; they pumped what they needed and just left them in the river or lake. That was how they
worked when they first came here. (Nuigsut) (ABR Inc. et al. 2007)

The ice trail they have is only one mile from our cabin and it goes over the river we fish in. That might be
an impact for the summer. Lots of trash and traffic. We know which way the trail goes. We see it while we
go for caribou. We see more trash on their trail. I've written to the Borough and BLM about it. Their
rollagon trail from Barrow. In the summer it leaves marks even though they say it doesn't. After the snow
melts you can see where they've been. They say there's no impact, but there is. (Barrow active harvester;
Experience timeline: current; Experience location: Ice road from Barrow. SRB&A Interview 2007)
(SRB&A 2009)

There are small creeks that tend to develop from an area where there's development. It gets higher, and
from that high area, the small creeks tend to go toward the bigger river. And from the bigger river, out
into the ocean. And one of the things he's concerned with -- that the water that the animals drink, the
caribou and the foxes, the wolves, those that are on land -- if that water is polluted, the effect on the
animals would be such that it would affect the lifestyle of the North Slope people. (Utqiagvik) (BLM 1982)
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And, this waste material that has accumulated, is quite a bit. We've seen too many caribous that have
wires on their antlers. Some of them just die because they just happen to have a couple of them right
around their feet our their legs, and a doggone leg drops off. | mean, these are the waste materials that
we would like to be protected from as human beings and also for our animals which can not protect
themselves. (Utqiagvik) (BLM 1982)

One drum diesel, five gallon motor gas, they were floating down the river. Some changes in the 40s and
50s, there were lots [of changes]from the Navy explorations. Some of the buoys were left behind before
they clean up that area. The caribou changed, and everything changed with the caribou. Notice that, |
trace changes back to that. That’s what I know happened. From Umiat. I think it was 15 years ago [drums
floating down the river]. They been cleaning up slowly, but they re still out there. (Nuigsut) (SRB&A
2010Db)

I don't know how many more sites inside the NPRA that you guys have but if you're going to be doing any
kind of oil and gas those sites need to be cleaned so that they can be used later because those were original
migration routes and this happened what, maybe seventy, seventy years ago, fifty to seventy years ago
and they are still not cleaned up. There's still nothing done there. Um, when | traveled out that way maybe
2012, 2013 or 2012 there was a like a rut from barrels that were dumped there. | know that we're not part
of the National Petroleum Reserve and we are looking for a water source. We cannot use these. This being
one that we have because it had old metal and stuff dumped into it. | know that our waterways run all the
way into this reserve and so Lapita is right. We need to be able to have these lakes open and protected
for the water source. (Point Lay) (BLM 2019b)

In a sense, they feel like the oil companies are coming freely without rules or regulations guiding them,
in a sense. These are things that were happening in state lands and one of the things that they saw the
change in the environment was the development when they started going up toward Umiat to do their
hunting in the summer and the fall time, they noticed that there was a lot of drums along the shoreline of
the river that were floating down and sometimes, if they -- they found drums of fuel, diesel, white gas,
gallons of -- one gallon and five gallons and this wasn't happening in just one season. It was a lot of
things that were floating down and they think it was from Umiat because they started falling into the river
from the oil -- whatever they did back in Umiat and | think they did a lot of things within that area.
(Nuigsut) (BLM 2014c)

Bilge water, that’s a concern. We're totally against [drilling fluids]. Deck drainages, we're not that
concerned about that. Blowout preventer fluid. When they were doing the Louisiana thing, it was a mud
that thickened. All of this is alien to the area. I've heard horror stories about bilge water because it has
other life in it. (Point Lay) (SRB&A 2011a)

That’s going to be a massive problem, what they re putting back in the water after it’s treated. Chlorine
and caustic soda. They say it won't affect the water, but they don’t know that. It removes the oxygen. What
it does it kills the oxygen in the water, in the bottom. (Point Lay) (SRB&A 2011a)

If they re discharging, then let them look around first. There’s always ugruks and seals that are curious
and pop up to see what you 're doing. A couple of ugruks keep popping up around us down at Omalik just
to see what we’re up to. We had four of them come up right next to the boat. I heard breathing and they
went down. (Point Lay) (SRB&A 2011a)

Through krill and other small species, then to work their way up to larger species over time. Well the
main thing I'm worried about is the krill and the small species. I'm not sure if that mud is going to be
killing them off or poisoning them. Maybe they’ll start feeding on the small particles on the mud that’s
being discharged. (Point Lay) (SRB&A 2011a)

We will have meetings and it doesn’t change anything. Like at Umiat, they assumed 40 years ago that
what we didn’t know wouldn’t hurt us but now it is all spilling out of the ground. (Nuigsut) (SRB&A
2012)
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1t’s just something we don’t want to risk chancing losing. It’s the lifestyle, the circle of life, you know. It’s
the stuff that they can spill in our water that will affect one animal and it’s going to affect the other animal.
And that’s going to die off. Look, we are our own people. Without those animals, who are we going to be?
(Point Lay) (Mikow et al. 2016)

1 do not like it: that is the way I feel... They re coming into my backyard, and this is a very fragile
ecosystem, and we hope we get a lot of migration, animals migrating from pretty much all over the world.
They come up to go eat and reproduce in this ecosystem, and once oil starts coming in, it certainly would
pretty much kill off all the krill. And that is probably one of the best areas to eat before they go back out.
I think they eat a lot of krill to get fat and make their way back. We get all kinds of animals, birds,
mammals, fish. (Wainwright) (Mikow et al. 2016)

3.4.3.5 Non-Oil and Gas Impacts

Fish and Game regulations don't help us. Moose season is too late so we can't get our boats upriver
before freezeup. Guides and sport hunters from Fairbanks can fly in and get the moose we need for meat,
especially now that we can't get enough caribou. (Nuigsut) (Brown 1979)

Once in a while we get these private planes or...other people from the other major hubs flying up here
and taking the scenery route, doing something, taking pictures I guess. Those ones we can'’t stop. They
don’t get out, because they re, they re just somebody who owns their own Cub and just go take a joy ride
up here. But we try to tell the airlines and everybody in North Slope Borough to help us printing those
ads, just like to the airplanes or the helicopters. They need to start honoring that no fly zone. (Point Lay)
(Braem et al. 2017)

[There is] less of a migration every year, because of those guide folks over there. | think there are two or
three guide folks, and they are starting to [hunt] over toward the Galbraith [Lake] area, and sometimes
[they go] to Shainin Lake with float planes. So if the caribou are coming from the pipeline area, as soon
as they come down the hill they shoot them, and send [the second group] over in another direction. A few
might come [toward the village], but most end up in the western area. Some [caribou] might [make it to
the village], but there are less than eight years ago when we had assistance from Wainwright and Nuigsut.
The North Slope Borough chartered an airplane to get caribou down here; we had maybe 30 caribou for
the whole community. Some years it gets to be that way.... Sometimes it would be super smoky, you can’t
see the mountains, and it plugs up the area. When [the smoke] gets just above the mountains caribou
don’t like [it]; I don’t blame it all on guide folks. When there’s forest fire smoke [the caribou] go
[somewhere else]. It’s always been smoky here. (Anaktuvuk Pass) (SRB&A 2013c)

Sportshunters. As a hunter we're already there to harvest game. Caribou may be coming toward us, and
helicopters or small planes with sport hunters fly in and divert the caribou from their normal routes. They
use our cabins; help themselves; then they hunt the caribou and don't take the meat or the skin - only the
trophy rack they want. It's going to have an impact over time if they keep it up. If they were limited to
maybe 10 a year (now they're taking 40 to 50 [total] caribou a year) it would be devastating! | provide
for a lot of families, elders and widows, etc. Since the state allowed sport hunting we're fighting for our
rights. We need bag limits to keep below the harvest threshold. We need to set a certain limit -- do
drawings on caribou hunts like they do on bears. With sports hunters it’s an attitude of have at it -- sport
hunters don't have to deal with our extreme environment and over harvest resources we've preserved for
thousands of years. (Barrow active harvester; Experience timeline: 1997 and ongoing; Experience
location: Hunting areas on the North Slope. SRB&A Interview 2007) (SRB&A 2009)

You know, that's— but that Haul Road is open to public, so there's so much hunters over there. Now the
caribou herd comes straight from over there and | don't see them. Like Porcupine Herd that used to cross,
now they make separate herd, Western Herd. We depend on Western Herd and Central Herd through fall
time. Western Herd we depend on, but | heard they are decreasing now. 400,000 to 200,000. We are not
the only hunters. There are so many hunters to the north of us. It is open to the public. But we can't control
it anyway. But we do depend on the fall caribou herds. They used to come right through our valleys. |
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hardly see them anymore. Now they go 30 miles west of us, maybe same distance on pipeline over there.
Anyway, | wanted to bring that up. I subsisted hunt all my life. We still depend on caribou herds, but when
| say that, it also—airlines, there is no road here, only airlines come through here. So everything comes
through the air. Very expensive. | save too much time at meetings... If you had to pay, that's what | witness.
| have to pay $10 or more a gallon for gas, $21 for a quart of oil. Some young people or some people
don't have a job. They can't afford it. White gas, $11-$15 a gallon. People don't have no job. It is hard
for them. You know, | just want to bring that up. | witness that. (Anaktuvuk Pass) (BLM 2018a)

Sportshunters. As a hunter we're already there to harvest game. Caribou may be coming toward us, and
helicopters or small planes with sport hunters fly in and divert the caribou from their normal routes. They
use our cabins; help themselves; then they hunt the caribou and don't take the meat or the skin - only the
trophy rack they want. It's going to have an impact over time if they keep it up. If they were limited to
maybe 10 a year (now they're taking 40 to 50 [total] caribou a year) it would be devastating! | provide
for a lot of families, elders and widows, etc. Since the state allowed sport hunting we're fighting for our
rights. We need bag limits to keep below the harvest threshold. We need to set a certain limit -- do
drawings on caribou hunts like they do on bears. With sports hunters it’s an attitude of "have at it" --
sport hunters don't have to deal with our extreme environment and over harvest resources we've preserved
for thousands of years. (Barrow active harvester; Experience timeline: 1997 and ongoing; Experience
location: Hunting areas on the North Slope. SRB&A Interview 2007) (SRB&A 2009)

What I've noticed over the years, you know, we were taught by our elders to let the first herd go, the first
bunch needs to go to make the path. Nowadays, once they hear about caribou, boats go out and they shoot
whatever comes through. So we're kind of losing our -- what our elders have taught us to do. Some of our
young hunters aren't allowing the herds to go through like they're supposed to and we can't force them.
We can only tell them. (Nuigsut) (BLM 2014c)

[I noticed] campers out there — other people, not local. Most people seen them with their loud jet boats
and stuff. It was upriver somewhere, past Ocean Point, by Chandler. Like, I don’t know how many miles,
but somewhere around there, because when we were camping they were right there. Lot of noise, you
could see caribou out there scouting on the hills, so they could hear the noise. The jet motor was loud as
heck, definitely scared like three caribous away. (Nuigsut) (SRB&A 2014a)

[There are] more activities. Planes [travel]back and forth [in the] springtime and summertime. That’s
when the people are hunting from the plane. [They come] from [the] Bettles area. [There is an] airstrip
about 25 miles [away] and [people illegally] catch [caribou] down [near] Bettles. | called down Bettles
and said “watch out for that plane, it’s got [illegally caught] caribou”. [There are] more guide hunters
down there now, about 15, 20 miles towards Galbraith[Lake]. It’s a long time [that they’ve been doing
it]. They gave them permission to do it down there. We hate them though. They give out permits to make
money. What do we get? Nothing. (Anaktuvuk Pass) (SRB&A Unpublished)

Legal or Regulatory Barriers

My concern is stray bullets. When I'm out subsistence hunting, I'm used to having a 50 mile area to myself.
If there are 10 to 15 people in that area, that is crowded. | don't want to accidentally shoot someone.
What if there are people on the other side of the hill and I don't see them? (Barrow active harvester;
Experience timeline: 1990s; Experience location: Chipp River area. SRB&A Interview 2007) (SRB&A
2009)

Winter time we’d go toward the west side, because the caribou are coming in from the west, so over by
Fish Creek. We’d be on the west side. All the way back to Fish Creek. The caribou come in from the west.
The caribous are coming west from the coast to here and out in the Fish Creek, CD5 area. Caribou
hunting in this area is tough, because most of these areas [north and west] are closed. You have to have
a permit to go on CD4, Alpine area, so we go more on the west side. [We start hunting by snowmachine]
winter time, somewhere around November. (Nuigsut) (SRB&A 2016)
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In addition, despite the relatively benign impact of the TAPS itself, there have been negative impacts that
are not associated with TAPS operations along the Right of Way such as stressed public services and
sport hunting pressure. The Borough is saddled with some of the TAPS corridor public services and the
Mayor went into great length in describing these. Providing these services in a remote area that is devoid
of permanent Borough residents is costly and difficult in times of shrinking Borough revenues. And when
it succeeds in delivering these services, it seems only that it increases the influx of outside visitors
traveling along the Haul Road who need even more support. So this is an undesirable feedback, effect,
the more support we give to the Haul Road corridor, the more people use it, the more people who use it
the more support they need. In addition, some visitors use the Dalton Highway and the associated airstrips
to exert sportshunting pressure and produce other negative impacts that are not associated with TAPS
operations. (Utqiagvik) (BLM 2002)

We were able to hunt where the pipelines are and stuff. But now it’s all built around there and our hunting
lands is being diminished because of the pipeline then the oil field productions that are being up. And
now I can’t even go hunting over there ‘cause I don’t want to get in trouble for hunting near pipelines or
where people are working. And even though there’s caribou or animals around there, which I know I can
go get, | don’t go around those areas. (Nuigsut) (Brown et al. 2016)

Beyond the dangers associated with the Haul Road travel are impacts to subsistence can be linked to that
highway. While by comparison under normal operating conditions, the pipeline's impact are somewhat
constant and manageable. The impacts of the Haul Road are largely dependent on traffic levels. More
traffic generally means more impact on wildlife and to the North Slope residents. Since the opening of the
Haul Road to the public subsistence hunters in Anaktuvuk Pass and Nuigsut have noticed a decrease in
the availability of caribou near their villages. Sport hunters and game guides using aircraft and off road
vehicles cache supplies and use the road as a jumping off point to reach vast areas of the North Slope
traditionally utilized only for subsistence by these and other communities. Competition for resources,
disruption of subsistence activities and non-subsistence hunting practices which deflect animals from
traditional subsistence harvest areas are a major concern. Without mitigation, these impacts will sure
increase with the increasing traffic on that road. This is a very serious concern for those residents and
more focus should be placed on scientific study and mitigation measures to address the village concerns.
The village concerns of Nuigsut and Anaktuvuk Pass. (Utgiagvik) (BLM 2002)

Another big concern | have about any of the Plans is, if you build an industrial road within NPR-A, people
are going to find a way to use it. You look at the Dalton Highway; when that was first built that was an
industrial road and it was only going to be used for industrial purposes. Today it's a public road. And we
have issues there where people -- we have competition for resources: sport hunters, recreational people,
tourism, all that stuff is happening. And they want to even make it more accessible for people to hunt from
that road. And if you build a road into NPR-A, people are going to come. Whether they say it's an NPR-
A -- or an industrial- only, it's going to change. | just know it is because that's what happened in the past
with the Dalton Highway. (Utqiagvik) (BLM 2004a)

Yeah right now it is difficult to go to Alpine because they have a buffer zone in that area where we can’t
enter within two miles of buffer zone and that impact the hunters too. Most of the time they used to be a
lot of caribou towards Alpine but that has changed a lot. Too many [regulations]. (Nuigsut) (SRB&A
2014a)

Safety/Security Concerns

Yes, [ice road activity] affects me. It makes me nervous at the same time. I don’t like to shoot my rifle
towards this. There’s an ice road southwest toward CDJ5; that makes me nervous. I know there’s traffic
out there. I don'’t like to shoot my rifle toward southwest and even if | try to shoot that caribou, pointing
my rifle toward southwest there’s traffic, caribous, tracks, rolligons, you name it, it’s out there. That
scares me, makes me nervous. I always thinking about shooting my rifle northeast because there’s less
traffic. More traffic going southwest. On facing southwest there’s more traffic. That make me nervous,
super. There’s people out there just traveling. They're walking sometimes, doing seismic. October,
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November, December. Rolligon, cat train. | look with my binoculars and see people walking. (SRB&A
Nuigsut Interview March 2009) (SRB&A 2010b)

And a lot of caribou this year was towards the Alpine side so I couldn’t shoot or anything because the
drill rigs and the pipeline there were very few on this side....I just don’t shoot towards the pipeline. I'm
not taking that kind of risk. (Nuigsut) (SRB&A 2010b)

We don 't go down that way to caribou hunt because of the pipeline in there; it is a big obstruction. A lot
of times they [caribou] are on the pipeline side and we don’t shoot. They [industry] tell us it is OK to
shoot, but common sense says not to shoot into pipeline! (S.R. Braund and Assocs., 2003, Field
Interviews, USDOI, BLM, 2004) (Nuigsut) (MMS 2007a)

Yeah right now it is difficult to go to Alpine because they have a buffer zone in that area where we can’t
enter within two miles of buffer zone and that impact the hunters too. Most of the time they used to be a
lot of caribou towards Alpine but that has changed a lot. Too many [regulations]. (Nuigsut) (SRB&A
2014a)

We get these fliers in the mail about Alpine safety and it talks about using firearms around pipelines and
all that other stuff. ConocoPhillips is always stressing that, so it kind of scares us off a little bit. I don'’t
go over there [toward Alpine]. (Nuigsut) (SRB&A 2014a)

My concern is stray bullets. When I'm out subsistence hunting, I'm used to having a 50 mile area to
myself. If there are 10 to 15 people in that area, that is crowded. | don't want to accidentally shoot
someone. What if there are people on the other side of the hill and | don't see them? (Barrow active
harvester; Experience timeline: 1990s; Experience location: Chipp River area. SRB&A Interview 2007)
(SRB&A 2009)

Yeah, we can't go near the pipeline. You can't shoot near the pipeline. That's restrictive to the hunters.
They always warn us not to shoot toward the pipeline or cross under the pipeline. So if the caribou are
on the other side, they don't want us to go near it. You have to get permission from Conoco Phillips to
go there. (SRB&A Nuigsut Interview May 2010) (SRB&A 2010a)

Yes, [ice road activity] affects me. It makes me nervous at the same time. I don’t like to shoot my rifle
towards this. There’s an ice road southwest toward CDS5; that makes me nervous. I know there’s traffic
out there. [ don't like to shoot my rifle toward southwest and even if I try to shoot that caribou, pointing
my rifle toward southwest there’s traffic, caribous, tracks, rolligons, you name it, it’s out there. That
scares me, makes me nervous. I always thinking about shooting my rifle northeast because there’s less
traffic. More traffic going southwest. On facing southwest there’s more traffic. That make me nervous,
super. There’s people out there just traveling. They're walking sometimes, doing seismic. October,
November, December. Rolligon, cat train. | look with my binoculars and see people walking. (Nuigsut)
(SRB&A 2010Db)

General Resource Availability

And hearing that this impact is going to be more and more and more each year and each time is telling
me | have to try 100% more harder to get food on my table. And I just keep wondering, how am | going
to survive if these animals are being impacted? What is it going to take for me to make a supper? What is
it going to take to find something to eat? And the animals that | depend on are being impacted and these
are things that | depend on daily. And | just want you guys to know that subsistence is a big thing in my
life and that's what | depend on each day to survive. (Nuigsut) (BLM 1998c)

Go out further to get caribou. Gas costs more, when we first got here, we could walk across the river and
get caribou. In summer we used to get lots, now only ones that come in are from the West side. (Nuigsut
active harvester; Experience timeline: Since 1998 and ongoing; Experience location: Nuigsut. SRB&A
Interview 2007) (SRB&A 2009)
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So | have lived there and I'd like to know -- this is about the hunting area or fishing around Nuigsut,
especially on Fish Creek area. There's a lot of fish out there, especially Nuigsut residents had used that for
subsistence for more than thousands of years. Also around the east portion on this land where the Arctic
ciscos are coming in through all the creeks over here. | fished with my mother for -- ever since | was a little
boy. So there's hardly any Arctic cisco nowadays that used to be like 30 years ago. So ever since all this
activity start happening around Alpine, the Nuigsut have been impacted so much, by 100 percent, because
all the birds that are around this area, they're nesting all over because | had experienced that before. | used
to get a lot of Arctic cisco when | lived -- was a little kid with my mother, by hundreds and hundreds, and
right now what my mother have been telling me, there's hardly any Arctic cisco nowadays ever since the
Alpine has started about a few years ago. (Nuigsut) (BLM 2003b)

We have to protect all of the moose as well. There's a lot of moose that come in and out of the National
Petroleum Reserve all over and we're starting to see change in patterns of migrations and birds and in
caribou and in moose. We've seen owls that never came this way, now they are migrating this way more
and more and I know some of that might be due to the fire that they had down in the Brooks Range on the
other side but we know that our animals are always coming this way for protection, same with your
muskrat and our large squirrels. Our (Chikshukpuk? 37:24.19) is what we call them. They are starting to
move and change their routes where they usually be. They are starting to spread out. Where people used
to never see them now, they are seeing them. So, any, any of those, any of our subsistence resource that
we go off of | believe that they need to watch out for in the migration pattern of those species. (Point Lay)
(BLM 2019d)

The caribou herds used to migrate through our village and now they migrate away from us. Last summer
only three houses hung caribou. There are over 100 houses and most houses went hunting last summer.
The offshore developments have caused problems with our fish. They are not coming. It's been eight years
now. | know one family that hunted all summer, 80 days, and not one caribou. Where is the help for us
when we go without? (Nuigsut) (BLM 2003b)

Sociocultural Systems

Social Issues and Change Resulting from Development

Right after the oil boom. This is when | noticed the change. When | grew up people might have a drink or
two, but not get drunk. Now we hear about meth, cocaine, and the small villages first. Our Barrow is the
hub, then it spreads to the little villages. (Wainwright active harvester; Experience timeline: since 1972
and ongoing; Experience location: Barrow and North Slope villages. SRB&A Interview 2007) (SRB&A
2009)

I think about it a lot. | teach our history and when you understand what's happened in our past and what's
happening today, it's cause for wonder. Socioeconomically, we've gone from a barter society to a borough
that has been able to tax industry, until recently, when the life of the industry [has] now degenerated. It's
had a lot of economic implications. When we go back to a traditional social framework that we loved 60
years ago, there's an increasing concern with dependence on government welfare. There's a lot of social
implications associated with development that have been neglected. We've spent a lot of time, a lot of
resources finding out what's been going on with the caribou, the whales, but not with what's been going
on with our people. (Barrow active harvester; Experience timeline: 1945 and ongoing; Experience
location: Barrow and all over the North Slope. SRB&A Interview 2007) (SRB&A 2009)

We have also spoken before about another less obvious category of impacts, these are the social and the
cultural impacts associated with North Slope oil and gas activities that continue to affect our communities.
They are not always specific to a single project or incidents, but can certainly be heightened by individual
events. More continuously, these impacts reflect the cumulative level of industrialization that makes
people worry and feel threatened by the effects of change. Over a relatively short three decade period of
time our people have experienced changes, felt over perhaps 200 years by the greater American society.
Despite the clear benefits with oil and gas development on the North Slope has generated,
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industrialization has also created the conditions for a whole range of anti-social responses to a deeply
felt sense of loss. The stress and anxiety and the depression associated with dramatic change is evident
in individuals, in families, and in the broader North Slope communities. George Ahmaogak, Sr.
(Utqiagvik) (BLM 2002)

Not long after that, we had another bad season when one of our whaling captains was killed. We sent
supplies to Prudhoe Bay because if you do not bring it to the island, you go without. When the captain
went to pick them up, the weather turned bad. The captain was lost after a conflict with the manager at
the camp there did not know about our lifestyle and us. The whalers were unwelcome at the camp and
tried to return to the island, but they struck an iceberg and took on water. They called for help and they
came with a helicopter to rescue them, but that captain was lost. The helicopter was not designed for the
rescue. All the whalers came back to bury their fellow captain. The weather did not allow them to return
to finish the season. Both seasons caused us to lose out on subsistence resources. The people were hurting.
They had no jobs and they had no food in the ice cellars. They were suffering as seismic activity continued
around our land and resources had gone with them. No alternatives; no income to buy from the store. |
saw the effects of alcohol or drug abuse, domestic violence, suicide attempts and successes, conflict
amongst the people with only a few jobs and every house had bills, but many houses had only one member
working and most were seasonal short-term jobs. When the sun goes down in the north, the subsistence
resources go with it. They may take many months to come back. The people suffered waiting for the sun
to return and the subsistence resources with it. Some lost hope and they could not wait. (Nuigsut) (BLM
2003b)

I guess | would have to say the urbanization of the Arctic. By that | mean, proliferation of roads, loss of
language, TV worries me a lot. I've seen a huge change in community activities. Nobody walks; people
are staying at home. The wildlife impact is more nebulous; my greatest concern is the impact to people.
For example: When [I was] mushing from Barrow to Nuigsut, | encountered a seismic crew on Teshekpuk
Lake and they freaked out and said we had to divert 10 miles. That was a wake-up call. (Barrow active
harvester; Experience timeline: 1993; Experience location: Teshekpuk Lake. SRB&A Interview 2007)
(SRB&A 2009)

The communities are pretty much like a big family. When there's not much subsistence, when there are
young men who can't go out with others, it affects them. They socialize the wrong way. (Barrow active
harvester; Experience timeline: ongoing; Experience location: Barrow and other North Slope
communities. SRB&A Interview 2007) (SRB&A 2009)

They're not here yet, but when they [oil companies] do [come], it'll be like Nuigsut. There'll be roads to
bigger cities. Then the wrong kind of things will come in like drugs and alcohol. It's starting now, even
though we're not impacted. Once something gets started in town, we'll need more public safety officers.
We used to get by with people hired by the city. Now we need training by public safety officers.
(Wainwright active harvester. SRB&A Interview 2007) (SRB&A 2009)

With tourists videotaping us every time we go out. With the ice so close nowadays, | mean like three-
quarters of a mile out with all that global warming or whatever. Now we're right off shore and they walk
out there and videotape us. | don't like that. What if they twist it around and make us look like bad people?
(Barrow active harvester; Experience timeline: 1978 and ongoing; Experience location: Barrow. SRB&A
Interview 2007) (SRB&A 2009)

My son's first harvest impacted by change, the loss of sharing that harvest within the family and the
community, the joy of sharing a meal within the community, the joy of being recognized by the elders of
our community. Those are losses that occur to our families. And these are things that are occurring on a
daily basis. Rosemary Ahtunagaruk. (Nuigsut) (MMS 2009b)

You see it. When there is an influx of money locally, there is rising consumption of alcohol and drugs.
Where there is development, gold rush in Fairbanks, just like Nuigsut, alcohol and drugs are readily
available in the bigger picture of things. Who will be the people in power to solve [the problems]? Who
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will bend more backwards to oil development or subsistence? If there's lots of money, drugs and alcohol
follow behind. Whether there is a conspiracy to bring in drugs and get them drunk up, who knows? That's
in the back of my mind. How come it's so easy for drugs and alcohol to come in? Big money means drugs
and alcohol. (Barrow active harvester; Experience timeline: since 1971 and ongoing; Experience location:
Villages, Barrow, Nuigsut. SRB&A Interview 2007) (SRB&A 2009)

Drugs and alcohol, that’s the worst part of it. It’s expensive; 3300 for a quart [of alcohol]. They made
money bootlegging. When the pipeline started | guess, everything came from there. (Anaktuvuk Pass)
(SRB&A Unpublished)

We were living in Bethel. We moved back to Wainwright. This is when | noticed problems. When there
was lots of construction [and] we began to see drugs and alcohol abuse. The NSB has grants for suicide
and drug abuse [treatment], but you have to be a real bad guy to get help. Lots of our young people do
not know how to deal with these problems. Since the 1980s people have started showing disrespect. That's
alcohol abuse. If we stay strong to our Ifiupiat values. I do not want drugs and alcohol to overrun us. Our
young people have to deal with peer pressure. The in-crowd. Listen to your heart, like | was raised. You
may become a loner, but deal with it. We do not have professionals to deal with our problems.
(Wainwright active harvester; Experience timeline: ongoing; Experience location: Wainwright. SRB&A
Interview 2007) (SRB&A 2009)

The staging and mobilization for ice road building, the housing of drilling and construction crews in
Nuigsut, and general oil development and exploration creates multiple interrelated and cumulative
impacts to our community. These impacts include more trucks on the community streets and more planes
landing and taking off at the airport, pressure on the community's water and sewer systems, landfill, fuel
storage capacities, and local clinic. The demand on the local services will increase as the five proposed
satellite projects take place. Additionally, the supporting documentation for Alpine Satellite Development
Program, production and project description, September 2002, mentions a very real possibility of ten
future satellite projects within 30 miles of Alpine. The community disruption from oil and gas exploration
and development leads to sociocultural impacts in the areas of our health, economic well-being,
recreational activities, and the social and cultural structure of our community which deserves mitigating
measures. (Nuigsut) (BLM 2003b)

I've noticed a lot of people who have worked for Prudhoe Bay or in the oil fields have moved to Fairbanks
or Anchorage. It's easier for them to transit. Easier for them to spend their money. The ones who go to
college get job offers to work in Anchorage. I'm afraid they will not come back. We have a brain drain.
(Barrow active harvester; Experience timeline: since 1995 and ongoing; Experience location: North Slope.
SRB&A Interview 2007) (SRB&A 2009)

Younger generations are leaving: They have no chance of making it, to build their own house and raise a
family because costs are so high [here]. Anchorage is the place they are moving because it costs less.
There is no way in hell | can live in Anchorage. | can take it about 10 days at the most. It's too fast paced.
Younger kids won't really make it here. (Barrow active harvester; Experience timeline: beginning in 2000
and ongoing; Experience location: Barrow. SRB&A Interview 2007) (SRB&A 2009)

We're losing the younger generation and the traditional ways. The oil company jobs are good, but it takes
them away from traditional ways. (Atgasuk active harvester; Experience timeline: 2004-2005; Experience
location: Atgasuk. SRB&A Interview 2007) (SRB&A 2009)

The ills of alcohol and drugs. It comes into Nuigsut through the Haul Road and through Alpine. It will
hurt us even more if they build a road and start driving in. (Wainwright active harvester; Experience
timeline: since 2005 and ongoing; Experience location: Nuigsut. SRB&A Interview 2007) (SRB&A 2009)

My only concern is the impact of people that are going to be coming again. Not only will this public route
be more impact for our situation, [ think it’s going to create more impact. I don t know that, but we will
see. We know what the impacts are, socially it has had a great impact. Not only do we have a different
outlook, but other things were created and we have to deal with it. You know, more drugs will probably
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be on the road. Use to be it was just alcohol, but not anymore. The drugs are light and not visible. | think
that will create more problems in the long run. That’s me observing. We've had the impact of animals,
we say, the stopping of the porcupine herd, we don’t see them ever. We only deal with the Teshekpuk herd,
and occasionally the western herd, we get that, but not always. The one we are really concerned [about]
is the Teshekpuk. It will be a real big impact if they are stopped. Like | said, at Nuigsut you could see
three oil rigs right from the village. Three oil rigs and one blew up about a month ago and people were
sick for about a week. I don’t know if we want that for ourselves. They were sick for a whole week.
Whenever the wind blew from the north they got the fumes, maybe it reached us here, I don’t know. It’s
natural gas, maybe we should worry about that. (Anaktuvuk Pass) (SRB&A Unpublished)

in 1973... when we first got here in 1973 social and economic was different we never experienced anything
like that. Since Prudhoe Bay started expanding westward we see a lot of changes today. The changes have
to do with the environment but it has also changed the pattern of the animals and the vegetation. To socio-
economics has impacted the village. By the time they got to Colville Delta... we never had any social
problems or economic problems when we got here in the early 70s but today we are experiencing lots of
impacts from development gradually coming westward acre by acre and soon they are here and they are
right there and we don 't know how it will affect us when they open the west one. (Nuigsut) (SRB&A 2012)

My grandparents would talk about displacement, hunting routes, campsites and things. | was heavily
involved with Alpine as cultural Guardian for the city. Before that the Borough gave our permits and
ASRC and the State did the same to the companies without talking to the village. They didn’t even consider
coming to a place like Nuigsut until we changed it. Now it’s a requirement. | know for a fact that since
then and along the way the North Slope Borough had to change the ordinances and plan for that.
(Nuigsut) (SRB&A 2012)

There is a lot of anger in the community because of the pipeline. (Nuigsut) (SRB&A 2012)

It is hard to compare, back then [when TAPS first came] they had cocaine, alcohol and marijuana. There
are a ton of other things now including methamphetamines. | have had to take care of friends that were
one it. It is not a good drug to get into. | smoke marijuana, but that’s natural stuff and I don’t have a
problem with it. It's not like it was made with chemicals in the bathroom. (Nuigsut) (SRB&A 2012)

It just got worse [as development increased]. When they first started [building the pipeline] it [the drug
and alcohol problem] was ok but after the pipeline started working it just got worse and worse. These
people are ok when they are sober but later on like sometimes like a year or so everything turns around
and they go to alcohol instead of trying to get away from it. That is what they done so... it has been up
ever since. There is no way of stopping it. (Nuigsut) (SRB&A 2012)

when we first got here in 1973 people all pulled together happiness as here there was no alcohol. There
were times when we had lots of activities going on when we were a tent city. We all worked together. We
didn’t worry about alcohol. People were subsistence and living together, working together. We had
outdoor sports and people gathered together and had activities. It was going on for quite some time until
one day all of this illegal stuff came in and the happiness was going down. We were rising and the
happiness was on top and gradually it was going down. All of those activities that we used to have are
not there anymore. We have no evening or weekend activities with our people. We don’t have something
to show to our younger generations or grandchildren. (Nuigsut) (SRB&A 2012)

There is a big increase in the people using the area. There isn’t a lot of housing around here and when
one comes on the market it is too expensive for the local people, but the industry can afford it so they buy
them and change them into offices. It bothers me a lot. (Nuigsut) (SRB&A 2012)

There are big families all crowded into one house. There will be multiple families. They have money; they
should just build their own buildings (the industry). (Nuigsut) (SRB&A 2012)
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3.44.2

3443

Social Organization

Prudhoe Bay has drastically changed the political atmosphere of Barrow. Back when they were exploring,
there was not political impact. The Inupiat pretty well had the governing, had the last say on political
activities. But when oil was discovered in Prudhoe Bay, then everything changed in the governing scope
in a short period of time. And everything that has materialized today is because of oil in Prudhoe Bay.
The Prudhoe Bay area was a haven for hunting in the past. Since the oil industry has become active, the
traditional hunting grounds have not been available to the Inupiat people. This is the most impact it has
had on our cooperative sharing. Jonah Leavitt. (Utqiagvik) (Worl and Smythe 1986)

When they first started moving from Barrow, one of the things that a lot of the old people, and we heard
this story before, but I'm going to retell it, that the elders that had moved away from there wanting to go
back, back to their homelands because we remember that they told them that if the children didn't come -
- take them to Barrow for education, that they would take them away. That's one of the reasons why all
the people that lived down in this area went to Barrow back in the 1940's, 1930's, somewhere in there
when a school started in Barrow and then when the Native Claims Settlement Act started, they started
their -- a lot of the elders that were taken -- to be home, wanting to go back home because they felt like
this is their land and they don't want to lose their land and that's why Nuigsut was restarted for the people
that are wanting to go home and that -- those were the years that they stayed in tents for a year or many
years.. and there was plenty of animals when they first moved because hardly -- the oil companies hadn't
gone this far west and they were mostly out on the Prudhoe Bay area and there was a lot of caribou and
the fish were fat in the Colville River. Then when we're talking about this -- the elders that have lived the
subsistence way of life and not depended on store-bought food, they always prefer subsistence food, like
the caribou, the fat caribou (speaking Inupiaq ) that were available around here and things have changed
and she talked about the glass - another thing that came from the gravel pit preparing for expansion of
the industry and it was interruptions like then with the industry coming closer to Nuigsut and now, come
closer, they're catching fewer caribou. For her family, 10 caribou is good for the winter, but they couldn't
catch any when they were flying planes all the time. They only got about two this year. When they
(indiscernible)look back when the industry was getting closer and there were a lot of meetings like these,
well, in a sense, not going to those meetings might have caused a lot of things to happen. (Nuigsut) (BLM
2014d, c)

Mixed Cash/Subsistence Economy

Impact mitigation funds from Pioneer and Conoco Phillips. That helps because if the helicopters scare
our caribou further from here, like to Fish Creek, then that helps to go out there. We can get fuel vouchers
from that impact fund, and once or twice a year they will give out a small check to the household, but
you have to be an active subsistence household, not just any household; like the elders aren’t active, but
they have people hunt for them. (Nuigsut) (SRB&A 2010b)

Subsistence lifestyle is priceless. There is no price to it, period. It's our livelihood, part of our culture.
That has been passed on to us for thousands of years. (Nuigsut) (BOEM 2011)

Having to adapt to a cash economy. Living in a capitalist world, you can't live without income. I've seen
this more over the last 23 years. You hardly see anyone camped out all season like the summer gathering
time like you used to when | was growing up. The whole family would spend the time out there. Making
seal oil, drying meat, preparing for winter. Now most folks spend two weeks or a month at the most.
We've had to find more full time jobs with less time to hunt. It's a gradual change. | guess it's normal for
any society. (Barrow active harvester; Experience timeline: 1982 and ongoing; Experience location:
North Slope. SRB&A Interview 2007) (SRB&A 2009)

The gas prices are what really get us, we have to wait to get a paycheck. Some people would rather use

their boat and wait for a later time, and us we don’t own a boat, so we borrow one or go with somebody.
(Nuigsut) (SRB&A 2015)
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1t’s just, the cost of living, high cost of gas, high cost of ammo, high cost of maintaining your
snowmachine or boat...and it adds up...So, you spend $3- to $4,000 on grub, gas, and whatnot to go out
for 10 days or 2 weeks to harvest caribou before the long winters and yet, you know, there’s no caribou.
You come home empty. Sometimes you just get a couple due to a lot of activities happening up here.
(Utqgiagvik) (Brown et al. 2016)

It costs more to do subsistence activities now than in the past. So, in that regard, for an adequate comfort
level to cover your costs, you work longer and take shorter time with your families. (Barrow active
harvester; Experience timeline: 1995 and ongoing; Experience location: Barrow area. SRB&A Interview
2007) (SRB&A 2009)

The way | hunt now is much different. | need a snowmachine, four-wheeler, outboard. I used to need a
dog sled and boat with a sail. If you don't have these things, you have to buy meat from your neighbor.
Now hunters are more independent with fewer helpers. | used to take out five to nine people. Families
and hunters are trying to be independent. You rarely see people out unless they are related to the boat
owner. Wainwright and Pt. Lay are very lucky. Oil development is not here yet. Like Nuigsut and Barrow,
we've had meetings with oil companies. They're coming on our land and ocean. They did seismic testing
last year. | did not see much effect on ugruk, but | did not see any beluga. (Wainwright active harvester;
Experience timeline: 1954 and ongoing; Experience location: Wainwright, Pt. Lay. SRB&A Interview
2007) (SRB&A 2009)

These are some of the diets, our customary diet that we depend on, not just whales, but whales are one
of the main species that we really depend on, and it's been known over 10,000 years, known that we have
been whaling. It's been passed down from generation to generation. My brothers and | came from a big
whaling family. As a matter of fact, came from a real subsistence economic. Our parents are gone now.
Had raised 12 -- 12 children with no cash economic. It's been all subsistence, living off the land, living
off the sea. And we are -- and they are gone now. And now it's our responsibility to continue keeping the
tradition alive, and we are passing it on to our kids. That's how the chain -- the chain of -- the chain link
occurs. When we are gone, they will still be here, even when the oil is gone, been extracted out. (Nuigsut)
(BOEM 2011)

There are people with no job, there are people that are with jobs, and it’s just hard for people, you know
people think of their families, of themselves, but they have their family take care of them. People that are
working aren’t there to fish and it just work both ways you could say. I'm a fisherman that goes out there
and whenever | get the chance to go out there and fish, and | give it to people—to whoever needs. (Point
Lay) (Braem et al. 2017)

Our subsistence is food on our table, if we start having to pay for licenses like it’s starting to happen,
then we’ll need more money. I don’t think it’s right for somebody out of state to tell us that you need to
have a license to hunt where you were before we were even born. I don’t think it’s fair for them to say
that if you break that law, you'll be put in jail. We want our kids to have the freedom that we had. It
seems like our freedom is being limited and we can’t go back to what we had. Fuel is s0 expensive and
you need a lot to do the hunting you need to do. And a lot of my relatives have a lot of kids and they need
to put food on the table. (Point Lay) (SRB&A 2014b)

My grandfather sued the oil industry for trespassing on his Native Allotment. Many others of his
generation had the same adversarial attitude. So people who looked up to my grandfather thought that
this was the right attitude to have. So a whole generation of leaders grew up fighting industry, which
was in some ways justified. There's a small group of people that were quiet and worked in the industry.
Now our job is to put these young people to work and they're used to this adversarial attitude, it's hard.
You ask if I know someone, whether it's a personal concern, it's everyone. Kids should be able to learn
that they can work a rotational schedule, do subsistence, get benefits, and still be proud of their heritage
and background. That's what industry should represent for us. (Barrow active harvester; Experience
timeline: 1920 and ongoing; Experience location: North Slope. SRB&A Interview 2007) (SRB&A 2009)
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When construction began on the NARL, there was a very definite change in the attitude of the people due
to the introduction of employment to the community. You could really see a change in the cooperative
sharing. [Illustrations?] Right after employment was introduced, everyone sort of abandoned the fur
trading as a means of bartering for making ends meet. When everyone got jobs, things became easier.
People began building wood frame homes, build some boats, outboard motors, etc. As things got a little
easier, people started to stick to themselves around their immediate families since everyone was now in
a position of self-reliance. So, at that time it became a little easier for everyone to look after themselves.
(Utqgiagvik) (Worl and Smythe 1986)

[You have to make a choice between] having to stay home and going to work. Because you've got to
have money to get your fuel and you 've got to have money to get your food. In the old days, everything
you depended on was out in mother nature. But now you 've got to have money in your pocket. It’s starting
to change a lot. (Point Lay) (SRB&A 2014b)

The (indiscernible) Lakes, Pik Dunes, and those hills, we call them the Blue Hills up past the Kogohokruk
River, are our prime areas that our young men go for wolverine, wolf hunting and trapping. And this is
there for our traditional clothing, for our -- because this sustains our natural warmth in our body, when
we have our traditional clothing. So it's for our tradition and culture. We do not want to -- if those
become restricted and -- you know, we will lose our traditional way of life. You know, you start to make
-- knit a sweater and you loosen one -- and now you're pulling it out from the seams. And now it's -- you
know, we can't be bare naked in the Arctic Slope. (Utgiagvik) (BLM 2004f)

There’s people who have traplines, and it’s just a matter of going out there in this cold because right
now [February] it’s the time of the year...it’s the coldest time of the year and there’s a very few people
who go out and do it, because you have to travel miles and you have to go out and get these predators,
wolverines and wolves. And it’s just, you know, the excitement of getting them and bringing them home,
actually getting these predators out there, that stuff we use to make our warm clothing, that’s how it’s
been for years...you look back in the history and we had no stores, we had no way to buy up our clothing,
it was out there for us to hunt, to make our clothing. (Point Lay) (Braem et al. 2017)

It is important to me because it was my wife and my kids’ heritage. I tried to get in on as many activities
as | could that involved that sort of traditional thing. [My son] is one of the better hunters and trappers
in this community. And | was all for it, go with them, live with them, travel with them (his grandparents).
It’s the reason why people were here and it’s a reason to stay here. (Point Lay) (SRB&A 2014b)

The person who is willing to work every day and passes his UA is willing to work every day. He wants
to work every day. If he wants stuff he will work more. Alcohol and drugs will not help him make more
money. The more money they want to make, there is a whole bunch of these kids I don’t like, they make
money all year long selling drugs and alcohol. They don’t think of other people they only think of
themselves and their own money. Why do you want to make more money, if you had a chance to do that
why would you do that? I don’t want to be like that, [ want to make good money but not through selling
drugs. I kind of wonder about these drug and alcohol dealers. They make more money and more profit
but they are causing problems. Everyone has got to work and make a living. (Nuigsut) (SRB&A 2012)

You will hardly see anybody doing seal pokes 'cause the weather warmed up too much, it won't let the
seal oil render right—the way it’s just traditionally been worked ’cause when it get too warm it gets
rancid, strong. This cold weather we was brought up in the early ‘50s...I miss that a lot. "Cause that
food was staying fresher longer. Even our ice cellars held the food fresh longer. Nowadays we don 't
have ice cellars anymore 'cause they all melted. There’s water and water gets in them and they get rotten
and gaseous. People been known to have died from going in the cellars because of the gas that’s
produced like methane or whatever from the foods that rotted...we had to resort to electric freezers and
walk in freezers. Temperature-controlled climate, however they might put it. (Point Lay) (Braem et al.
2017)
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3.4.5 Environmental Justice
See traditional knowledge provided in the SUBSISTENCE USES AND RESOURCES, SOCIOCULTURAL SYSTEMS and
EcoNoMmY sections for traditional knowledge that is also applicable to this section.

3.4.6 Recreation

Traditional knowledge holders from the six study communities generally do not consider their activities on the
land to be “recreational.” Therefore, see traditional knowledge provided in the SUBSISTENCE USES AND
RESOURCES section for traditional knowledge that is also applicable to this section.

3.4.7 Wild and Scenic Rivers
See traditional knowledge provided in the other sections of this report for traditional knowledge that is applicable
to wild and scenic rivers in the planning area, particularly the Colville, Kokolik, and Utukok rivers.

3.4.8 W.ilderness Characteristics

Traditional knowledge holders from the six study communities generally discuss “Wilderness Characteristics” in
the context of their subsistence activities. Therefore, see traditional knowledge provided in the SUBSISTENCE
USES AND RESOURCES and CULTURAL RESOURCES sections for traditional knowledge that is also applicable to
this section.

3.4.9 Visual Resources

1 hadn’t seen nothing, other than lights at night. Just when you're coming in from this side, you can see
the lights; that’s the only thing. [It can be] somewhat distracting — it’s irritating. Because I remember on
the blue moon days you can see Prudhoe Bay when | was a kid. [It is] hard to say if they caribou are
affected. Normally if you see lights, you wouldn 't want to be hunting in that direction. (Nuigsut) (SRB&A
2014a)

I still have a complaint [about the pipeline]: it is just too shiny. It reflects too much. (Nuigsut) (SRB&A
2015)

You can notice them [pipelines] from far away. Even from my camp | can see them [still shiny]. (Nuigsut)
(SRB&A 2011b)

1 keep telling them that pipeline’s got to be covered, because it’s too shiny. They colored the one down by
POW 2 - the one on the Oliktok Point - they colored that, and you can’t see that one. It’s like a dark green,
navy color, army color. (Nuigsut) (SRB&A 2011b)

3.4.10 Transportation
See traditional knowledge provided in the CLIMATE AND METEOROLOGY, VEGETATION, and SUBSISTENCE USES
AND RESOURCES sections for traditional knowledge that is also applicable to this section.

3.4.11 Economy
See traditional knowledge provided in the SOCIOCULTURAL MIXED CASH/SUBSISTENCE ECONOMY section for

traditional knowledge that is also applicable to this section.

3.4.11.1 Local Labor

People talk about the past and hunting with skin boats and dog I've never done that. | grew up at a life
where | drive a snow machine. | drive outboard motors and four-wheelers to hunt. That's the life I know
and that's the life my kids know. Nobody uses dog teams or skin boats to hunt year-round and where do |
get that money from? My job, dividends from the companies that we're enrolled in [village and regional
ANCSA corporations] and that's just for my family. What about the other hunters that | have to work
with? That's where their income comes from, the North Slope Borough and that's how we live and that's
the life we know and that's the life we have to continue to move forward. | cannot go back to dog -- |
cannot envision myself using a dog team, let alone train a dog, because | don't even know how. | can train
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one to pee outside, but that's about it. You know, that's all animals are to us today. So | have to make up
my mind and move forward and support projects like this that will benefit our people and not just us as
Inupiats, everybody who lives on the North Slope, no matter what race, creed, or color they come from.
That's the benefit of the -- of our system today. So we benefit everybody and that's why | have to support
what we're doing here today. (Utgiagvik) (BLM 2014b)

One of things that needs to be included in your alternatives is to see whether or not we can, economically,
make Nuigsut benefitted economy wise to create jobs. There’s nothing. There’s lot of people here that
aren’t working. They subsist, but we can’t -- they can't go further out, because of their limited cash value
that they have on hand. (Nuigsut) (BLM 2018c)

I've noticed a lot of people who have worked for Prudhoe Bay or in the oil fields have moved to Fairbanks
or Anchorage. It's easier for them to transit. Easier for them to spend their money. The ones who go to
college get job offers to work in Anchorage. I'm afraid they will not come back. We have a brain drain.
(Barrow active harvester; Experience timeline: since 1995 and ongoing; Experience location: North Slope.
SRB&A Interview 2007) (SRB&A 2009)

I know they're always looking for qualified people. You need certification and lots of Ifiupiat people are
prepared for this. At the college we encourage them before they ever go get a job, they usually end up in
laborer jobs because they're not prepared. They should notice this. (Wainwright) (SRB&A 2009)

Our younger generations are planning to move out because there are hardly any jobs. | have five kids of
my own but one already moved out looking for a job. Oil companies promise jobs, but they hire people
from the Outside and don't keep the promise to hire locals. My oldest son went to Barrow for a job for
three or four years. (Nuigsut active harvester; Experience timeline: since 2001 and ongoing; Experience
location: Nuigsut. SRB&A Interview 2007) (SRB&A 2009)

This doesn't happen to just the North Slope Borough. It goes right down to the families. If there is no
work, it's the people who depend on oil development jobs who will be hurt. You hear this every year from
the North Slope Borough. It'll affect everything we enjoy today. The revenues have been declining for
years. They're laying off. People who thought they had jobs for life are unemployed. It's hard on the
people. (Wainwright) (SRB&A 2009)

Alcohol problems. When you look at the people, right now I'm - have to deal with - without any federal
monies, without no help, not from the churches, not from the state governments or from the federal
governments - we have to deal with over 250 child cases every six months without no help, and a major
portion of them is alcohol related because the parent's are worried about, "Where am | going to feed my
kids from? | can't find a job." And we're sitting in the richest oil field in American. And major portions of
our population are unemployed and can't get work, with the biggest oil field sitting right to the east of us
here. George Edwardson. (Utqiagvik) (MMS 1990)

3.4.11.2 Cost of Living and Economic Consequences of Subsistence Impacts

And then when the transportation to fly into a city, you don't get any discounts. You pay the price at price
at all the time—the full 365 days a year. You know Alaska Airlines give out $76 one-way from Seattle to
New York. We fly here from Fairbanks its $600 for a round trip. We don't get those deals. If some way,
the state can help us to get some kind of deals. Everetts is trying, they are giving—once you reach
Fairbanks that you'll be all right for a hotel. Which is highly needed because once you go Fairbanks, you
are already spending your Christmas money and you go to a hotel. But Everetts is trying, they're trying
they're giving once you land in Fairbanks, you're being delivered to a hotel for free and paying the taxes.
We need to sometimes [unclear comment]. Give us a discount at Christmas holidays. WEIO. Activities
that every community tries to come together and try to gather in one place. That was for transportation
in that kind of way, maybe the state would have some more funding for the other people, people who don't
have WEIO. Alaska Airlines does—give us some discount. (Anaktuvuk Pass) (BLM 2018a)
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They changed everything in this area [TAPS]. It’s not what it used to be. [It’s] more expensive, more
money from somewhere, especially groceries. You buy one loaf of bread it costs you six bucks. (Anaktuvuk
Pass) (SRB&A Unpublished)

[1t costs] 295 dollars for a bottle [of propane]. [The pipeline is] so close and yet so far away. We don’t
benefit from it. (Anaktuvuk Pass) (SRB&A Unpublished)

It's always been part of our whaling community. Due to our subsistence way of life, we try to avoid
compensation from the oil companies. We deal with the IWC [International Whaling Commission]. If they
see we get monetary assistance, it will impact us. | know Nuigsut does, but they have agreements. I'm
talking about Barrow. This is our livelihood. We don't want to lose this. Sure gas is expensive and the
equipment. The cost is there. Each individual is burdened with the price of oil, fuel, and equipment. It's
the same difference on and off shore. Most of these people fight for their subsistence. They get seasonal
jobs so they don't have the money for fuel and equipment. Due to the impacts that affect most of our
hunters. In Barrow we see this with the whaling captains and subsistence users. When | go to my cabin |
used to be able to estimate exactly what | needed for fuel. Now you can't because you never know where
the caribou will be. The cost of fuel is not going down. You've got to understand. They don't look back
once they pass a community. They look to the next. Once they're done they're happy. They say, ok let's
move. We could use the economics. (Barrow active harvester; Experience timeline: 1965 and ongoing;
Experience location: Barrow. SRB&A Interview 2007) (SRB&A 2009)

When there are ships out there, you'll have to go further south to get your ugruk. You have to hunt ugruk
in the summer to put skins on your whaling boat. When I have to change skins | will have to catch six the
summer before | change them. You can't use the ones you catch a year or two before, they'll be rotten. It's
expensive now. To get 10 gallons of gas you spend $45. QOil is another $30. The things the oil industry
brought to the North Slope, more boats, more motors. You have to compete with that now. The things you
buy up here are much more expensive than in Fairbanks or Anchorage. (Barrow active harvester;
Experience timeline: since 1985 and ongoing; Experience location: Barrow. SRB&A Interview 2007)
(SRB&A 2009)

We recognize the importance of oil and gas development for the national need for energy, it's not that we
oppose this, it's that we want development to be done in a way that's not costing to us. We have increased
our distance of travel to try to attempt a harvest as well as the number of trips that we make to try to
harvest. These are costs that come up on our families. Our families have to try to go without other things
because we're trying to continue our traditional lifestyle. (Nuigsut) (BLM 2004e)

The economy these days. We try to hunt. We got game coming toward us, then these planes, choppers fly
over. It costs a lot. | spend $600 to $1,500 to go hunting for two weeks. Then the choppers fly over and
the game gets scared off. It's very frustrating to come home with nothing. (Barrow active harvester;
Experience timeline: 2003 and ongoing; Experience location: Peard Bay. SRB&A Interview 2007)
(SRB&A 2009)

When there are ships out there, you'll have to go further south to get your ugruk. You have to hunt ugruk
in the summer to put skins on your whaling boat. When | have to change skins I will have to catch six the
summer before | change them. You can't use the ones you catch a year or two before, they'll be rotten. It's
expensive now. To get 10 gallons of gas you spend $45. Qil is another $30. The things the oil industry
brought to the North Slope, more boats, more motors. You have to compete with that now. The things you
buy up here are much more expensive than in Fairbanks or Anchorage. (Barrow active harvester;
Experience timeline: since 1985 and ongoing; Experience location: Barrow. SRB&A Interview 2007)
(SRB&A 2009)

We recognize the importance of oil and gas development for the national need for energy, it's not that we
oppose this, it's that we want development to be done in a way that's not costing to us. We have increased
our distance of travel to try to attempt a harvest as well as the number of trips that we make to try to
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harvest. These are costs that come up on our families. Our families have to try to go without other things
because we're trying to continue our traditional lifestyle. (Nuigsut) (BLM 2004d)

Having to change my patterns of hunting and fishing. | had to change my calendar. | had to buy more gas
and more food for my trips. | had to go to a whole new area. | couldn't hunt and fish in the places |
traditionally went. | have hunted in my traditional area all my life; now | have been approached by
security and told that I'm not allowed to have a firearm in that area. That took a big toll on me. And in
my house | found myself very frustrated and angry. And there's no counseling of any kind and no help.
I found myself a very unpleasant person to be around. | had a good wife who told me that | would have to
leave to get counseling and the proper help that | needed to learn how to deal with these problems. Then
I tried to educate myself on the matter of development and learn how | can't stop it, how it's for the good
of the country and how we will have to learn to live with it. | found myself reading EIS's constantly at
work and learning everything | could. And then | became a local leader. You see, | grew up on caribou,
whale, fish - hamburger was not available, but now | can't do that as much. | have less time and need
more money to hunt and now my kids aren't learning the subsistence ways. It's not a priority to them. And
that takes a toll on me. It makes me disappointed but not surprised that this next generation doesn't depend
on subsistence. There is a lot of stuff for people to fight about. There's a lot of mitigation funds coming
into the village and the North Slope. And for that money the people all fight. Local leaders, families, and
there's controversies in the village itself. And there's no formula or method for resolving these problems.
It's all new, and we're just still learning how to properly use these impact funds and mitigate. (Nuigsut
active harvester; Experience timeline: 2001 and ongoing; Experience location: Nuigsut. SRB&A
Interview 2007) (SRB&A 2009)

Using the vouchers isn’t enough. If you're gonna divert our caribou, that 10 gallons of gas ain’t gonna
get us there. We 're gonna go further out, got to spend more money on gas. Mitigation hasn’t done nothing,
since they 're gonna divert our caribou further south. That’s from the oil company mitigation, from the
city [City of Nuigsut]. Some of these mitigations are being misused. Given to non-hunters around here.
They want to gas up their vehicle, not go out there [hunting]. Go to City and write where you re going
and what game you're going for. Some of the non-hunters mistreat it. Last year they shut it down cause
there was misuse. (Nuigsut) (SRB&A 2010b)

We have increased our distance of travel to try to attempt a harvest as well as the number of trips that we
make to try to harvest. These are costs that come up on our families. Our families have to try to go without
other things because we're trying to continue our traditional lifestyle. (Nuigsut) (BLM 2004d)

The scientists at the beginning of all this, you could subsidize your diet with food at the store. Heck, no,
we can't. It's over $20 for a steak, $50 for a box of 20 bullets. If you're a good hunter, that's 20 tuttus.
That's a lot of meat for them 20 bullets. But we can’t find them. These roads, all that gravel hauling -- |
haven’t been able to get tuttu in two years. Myself -- for my kids, we're getting from son, my son-in-law.
Other people are giving to us because we're unable to. (Nuigsut) (BLM 2018c)

We go to the store on payday. It's six to eight hundred dollars just to feed our family. And we still struggle
to get to the next payday after paying six to eight hundred dollars to them. We can’t subsidize our diet
with these foods, what they cost... You're running all our food off and you're forcing us to subsidize our
diet with what's at the store and order from other places. (Nuigsut) (BLM 2018c)

You can see the frustration; frustrated not only with industry, but the State and agencies, because, How
could this be happening to us? We used to be a thriving fishing community. Now all of a sudden we get
two to three cisco. It is very frustrating to an individual and as a family as well. You spend time and effort
and money. The average family will set two nets, sometimes three nets to try to make up the loss of one
net. It takes a lot of money to fish; prepare the snowmobile, buy gas and nets and you have to spend time
away from your family and home. Our diet consists of 30-60%Arctic cisco. (Nuigsut) (MBC AES 2004)

When my mother and I go hunting, my mother always says, and | say, | think we need more meat because
prices in our store are getting higher and higher. Hardly any jobs and gas is getting expensive. We decide
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to go get meat. And we go by boat for caribou and there is Alpine aircraft and helicopters flying over and
it seems like they are disturbing our hunting. And all of a sudden a helicopter files over us and scares our
caribou away. My mother gets so mad. It used to not be like this before Alpine came around. Alaska
Airlines too. Alpine helicopters and Frontier Airlines. (Nuigsut active harvester; Experience timeline:
1990 and ongoing; Experience location: Nuigsut. SRB&A Interview 2007) (SRB&A 2009)

This is a true statement in itself. Some of our relatives don't make that much money so they cannot even
go out to hunt. Quite a few people have had to make longer travels whether it's for consumption or
clothing. We're used to going to a general area. Now we have to go out further because there are no
animals in the general area. (Barrow active harvester; Experience timeline: since 2001 and ongoing;
Experience location: 20-30 miles south of Barrow. SRB&A Interview 2007) (SRB&A 2009)

And things that will help to reduce these are looking at the pipeline routes, making sure that the pipeline
is high enough that the caribou are able to migrate, that we're able to follow the migration and hunt
without having to travel to an area that's designed to allow us to hunt through them. The cost of our
travels come out of our pockets, it takes away from other things that our families need. And it's really
important that the cost of trying to live our lifestyle is not taken from our families. (Nuigsut) (BLM 2004¢)

Most of the people who can hunt have to work. If the hunting is 50 miles out, | will not go. Even if there
is an agreement between the workers and the employers. If the animals are too far out, people will not
go. They have to worry about the job that puts food on the table. This is why you find people in town
who've never had a permanent job. (Wainwright active harvester; Experience timeline: Since 1972 and
ongoing; Experience location: Wainwright. SRB&A Interview 2007) (SRB&A 2009)

It's always been part of our whaling community. Due to our subsistence way of life, we try to avoid
compensation from the oil companies. We deal with the IWC [International Whaling Commission]. If they
see we get monetary assistance, it will impact us. | know Nuigsut does, but they have agreements. I'm
talking about Barrow. This is our livelihood. We don't want to lose this. Sure gas is expensive and the
equipment. The cost is there. Each individual is burdened with the price of oil, fuel, and equipment. It's
the same difference on and off shore. Most of these people fight for their subsistence. They get seasonal
jobs so they don't have the money for fuel and equipment. Due to the impacts that affect most of our
hunters. In Barrow we see this with the whaling captains and subsistence users. When | go to my cabin |
used to be able to estimate exactly what | needed for fuel. Now you can't because you never know where
the caribou will be. The cost of fuel is not going down. You've got to understand. They don't look back
once they pass a community. They look to the next. Once they're done they're happy. They say, ok let's
move. We could use the economics. (Barrow active harvester; Experience timeline: 1965 and ongoing;
Experience location: Barrow. SRB&A Interview 2007) (SRB&A 2009)
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3.4.12 Public Health

See traditional knowledge provided in the SUBSISTENCE USES AND RESOURCES CONTAMINATION,
SOCIOCULTURAL SYSTEMS MIXED CASH/SUBSISTENCE ECONOMY and ECONOMY COST OF LIVING AND
EcoNoMIc CONSEQUENCES OF SUBSISTENCE IMPACTS sections for traditional knowledge that is also applicable to
this section.

3.4.12.1 Human Health

I have been a health aid for over a year now in Nuigsut. And it is a tough job and I know. And | have
found out in one year, that on our little children and the older people, their hemoglobin has dropped way
down. Some of the little children have to have two doses of iron. And it's really hard. And it's because we
are so short on our caribou and all the animals are scarce. Rosa Kaigelak. (Nuigsut) (MMS 1979b)

Health problems. Thyroid problems. People are starting to complain about inner problems [like] asthma.
Non-smokers too. Like my mother, her doctor told her that she should consider moving to where there's
less development and better air. And this isn't from smoking. These health problems are between her
family and her health. Should she leave the community and her family and her husband's grave? For her
health? And we don't even have anything but a health aide here. When we came up with 15 people who
have died of cancer, in the past few years, well, maybe something's happening here. | blame it on
development. On the days when they have those flares from Alpine, my mother feels sick. And it's not just
her. It's her peers too. It's not good for us, the people who live here, to have all that smoke in the village.
The doctors don't know what's wrong with my mom. All the data doesn't match up. (Nuigsut active
harvester; Experience timeline: 2005 and ongoing; Experience location: Nuigsut. SRB&A Interview
2007) (SRB&A 2009)

I know our health care system can't afford the cost that respiratory illness is causing our region right
now. This data isn't even there to fully assess how much our exposure is, because the data sets are mixed
into a very difficult assessment process where you have to know who the people are, where you're reading
it from, to know where to get the data sets from. Some of our information might be in the village, some of
it might be in Barrow, some of it might be in Fairbanks, some of it might be in Anchorage, some of it is
nonexistent, but the cost is tremendous for one person on a ventilator for a short period of time. Our
village suffered 10 people at one time on a ventilator. That's a small village. Why? Why? Why? | still
don't have the answers, but I'm still here asking these serious questions. | want to believe that not all my
grandchildren will need inhalers to breathe because there are many that do and some of them are very
serious. When there's flares that are going on and there's lots of them, those are hard days for people who
have trouble breathing and it's serious. This is a drawing point in the sand. Clean up what you've already
done before you get into this area because the devastation is going to be tremendous. (Utgiagvik) (BLM
2014b)

When | started as a health aide in 1985 | had one asthma patient. By the time | went to the University of
Washington for my physician assistant certificate in 1989, | had 20 to 25. When | came back in '91, there
were 35. When | quit in 2000, there were over 60. The village make-up has not changed; it is still mostly
Inupiag. What was contributing, the most overwhelming issue, was that oil development around the
community had increased and gotten closer. The worst nights on call were nights with many natural gas
flares occurring. We could see it in the flares or in the fields around us. They release particles and they
travel to us. The chance of an inversion will affect us. An inversion is a bowl-like air trap with cold air
trapped by warm air. Increased concentrations of particulate matter occurs during these episodes.
(Nuigsut) (BLM 2003b)

Oil and gas. | think that that onshore development definitely has some issues with the resources. They use
our lakes for water to build ice roads, and there are just a lot of little things that can add up to make the
caribou have sicknesses. I've helped with little spills and I know they have that. It’s the same thing with our
humans. I can guarantee that at least 10 of my elders passed away from cancer, we had some from heart
attacks, but at least 10 from cancer. | think it might be the air pollution, it might contain small particles, but
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it adds up. That one with the tumor, | cut off the head and took the horns, but I left the rest for the animals
to eat, cut the gut open so it wouldn’t explode. (Nuigsut) (SRB&A 2010Db)

I'm concerned for our health too. You can see those flares for miles. What they're burning is, | think
unwanted gas and it's harmful to us humans over here in the village and the animals too. | just see that
smoke from miles away. Alpine's north and a lot of time we have north, northeast wind in the village here.
It's not good for us when they burn. (Nuigsut active harvester; Experience timeline: 2004; Experience
location: Just up the river. SRB&A Interview 2007) (SRB&A 2009)

Other factors that need to be looked at are unknown toxins. Take samples at the DEW line (old military
sites) along the coast at Oliktok Point. When we first came in 1973, there were so many barrels and debris
scattered around. There was a lot of dumping early on that was just buried over and now this has created
a problem with the onset of erosion. | think these could be some factors affecting the water. (Nuigsut)
(MBC AES 2004)

So we don't have good data sets to know what are all these things, but | know we have a tremendous
amount of asthma. We have a tremendous amount of diabetes. We have a tremendous amount of heart
disease. We have a tremendous amount of obesity. We have a tremendous amount of thyroid disease.
These are all different things that are happening to our people, without the studies to assess what's going
on, but we have only one industry that are contributing tons of emissions to the air that we breathe, the
animals that we depend on, to the waters that we feed our families from and that we feed our -- we give
to our families to drink, to bathe, to hunt, to fish in. (Utqiagvik) (BLM 2014b)

I know our health care system can't afford the cost that respiratory illness is causing our region right
now. This data isn't even there to fully assess how much our exposure is, because the data sets are mixed
into a very difficult assessment process where you have to know who the people are, where you're reading
it from, to know where to get the data sets from. Some of our information might be in the village, some of
it might be in Barrow, some of it might be in Fairbanks, some of it might be in Anchorage, some of it is
nonexistent, but the cost is tremendous for one person on a ventilator for a short period of time. Our
village suffered 10 people at one time on a ventilator. That's a small village. Why? Why? Why? | still
don't have the answers, but I'm still here asking these serious questions. | want to believe that not all my
grandchildren will need inhalers to breathe because there are many that do and some of them are very
serious. When there's flares that are going on and there's lots of them, those are hard days for people who
have trouble breathing and it's serious. This is a drawing point in the sand. Clean up what you've already
done before you get into this area because the devastation is going to be tremendous. (Utgiagvik) (BLM
2014b)

There’s a lot of social and health impacts because we re connected to the food chain and we eat the fish
and caribou and, you know we, for the past 2-3 years we’ve been having the fish crisis, we re getting
more fish that are being sick. I know of an elder family that don’t even fish in the rivers no more they now
go to the lakes because they know the river’s contaminated by the legacy wells that eroded into the river
by Umiat coming down and coming from up river going down to the ocean. (Nuigsut) (Brown et al. 2016)

Like maybe there is something we have to do to protect ourselves if there is some type of adverse event, if
there is gas in the air or drilling mud. And you know, the drilling mud has chemicals in it. and It sits there,
but it dries up pretty easily and it can easily get into our air. It can get turned to dust. And that, because,
you know, it is so windy it can dry pretty fast and you know, particulates from that dust can get in the air
and that can really affect a lot of people’s respiratory especially around here, people have—they are more
susceptible to respiratory issues because of that. And there’s a lot of people that have sensitivities, they
have asthma, the have... you know. Some people are more sensitive to those kinds of things. And the
younger they are, and the older — the risk is even more. (Nuigsut) (BLM 2016a)

I have a concern on air quality too, we 've had concerns on the Alpine and we didn’t know how much of
a concern it was until Alpine came out of what air quality, that’s going to be a major concern for the
village, we’ve seen some gathering stations in Prudhoe where they pollute quite a bit, especially during
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the winter where it’s real visible, so that's going to be another real concern of the village is air quality.
We have quite a few numbers of children with asthma and bronchitis cases and we still haven’t figured
out exactly where’s that coming from and how’s that affecting the village, it’s not only children, it’s adults
as well with bronchitis and asthma that didn’t occur, these disease until later in their lives and that now
occurring in Nuigsut, most of these cases, so air quality is a big concern of mine. (Nuigsut) (BLM 1997b)

And when you look at the cause of death, you will see a lot of suicide. And if you want to know why there
is suicide, let me tell you something. These Elders taught us, you know, how we lived, who we are, and
how proud we are supposed to be. Taught us how to hunt. And then these children of ours get big enough
to go do that, what do they run into? State law that says no, federal law that says no, oil development that
have destroyed the land. This is the reason for suicide amongst our young kids, something that should
have never happened. We can't stop it. All we can do is try to teach them how to be proud of who they
are. (Utqiagvik) (MMS 2009a)

And I'd just like to say that, you know, with the air emission, the air quality, it is not being analyzed. It's
not being looked at. We have a lot of people with chronic illnesses that is being ignored. A lot of lung
disease that -- that -- that federal, state government and other agencies have not even looked at. (Nuigsut)
(MMS 2009b)

When you look at the North Slope, we have the highest suicide rates of our youngsters. | lost two of my
brothers. They both worked in the oil patch. One was a truck driver. They couldn't take it anymore and
they both killed themselves. | can't afford that. I've got kids. When you teach a child what kind of culture
and what kind of things their ancestors did, you can go into any village and you will end up with the same
story. Teenagers, some of them in their pre-teens. You show them the longest lasting culture and they get
to watch it die in their minds. I'm not worried because it's not going to die, but they don't know it. There's
not one family who hasn't lost someone like that. There's going to be a dying peak in the next three to four
years (of elders in the community). There was no oil and gas when | was valedictorian. | learned what |
was taught. (Barrow active harvester; Experience timeline: since 1971 and ongoing; Experience location:
The whole state of Alaska. SRB&A Interview 2007) (SRB&A 2009)

The worst part of it is, is the social disruption that occurs to our families. When you have the young hunter
that's gone out and now this $10,000 snow machine is broken and the parts to replace it cost $500, but it
costs over $100 to even attempt to go out to do a short hunt, it's tremendous impacts to what we're thinking
about, but when you have those young men commit suicide because they can't find a way to understand
the changes to our lands and the changes to our way of life and the value they are felt (sic) as hunters to
our village, it's a big problem for our whole community. When our young hunters see the infrastructure
and they can make the logical decision that it's not logical to try and go out into traditional lands because
you can't harvest in the way that our elders have taught us to. That's tremendous impacts. (Utgiagvik)
(BLM 2014b)

There's no way for people to be protected from the air pollution. Its ultra fine particulate matter from
these diesel exhaust emissions from all these drilling rig emission. All the big risk that's coming from oil
and gas development rigs catching on fire or, not just the rigs, the chances for that—explosions
happening. Cranes and equipment catching fire. All of that happened last year. There was, you know, a
crane caught on fire and it was near the pipeline. What chances of that happening for a pipeline explosion
are great, the risks and the chances are great. Yeah, for what little resources they want to get from the oil
and gas underneath. But the chances of the oil still happening and the risk of all the air pollution greatly
harming the people, all of that—those are not being monitored. All that always ozone being created—the
warmer temperatures being created from all of this oil and gas industries are creating warmer
temperatures. All those warmer temperatures are increasing all the ozone in the air and they say, well,
there's not very much ozone and what they don't even monitor for it. They don't even put it in their analysis.
How much of that ozone is in our air and it's affecting our children and is affecting our elders? It's
affecting people's health. And they're not even trying to even acknowledge that. There's not even a working
system for the state of Alaska or the health department or the planning department or the North Slope
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Borough to even come together to even understand those issues of the health impacts. (Nuigsut) (BLM
2019c)

Like maybe there is something we have to do to protect ourselves if there is some type of adverse event, if
there is gas in the air or drilling mud. And you know, the drilling mud has chemicals in it. and It sits there,
but it dries up pretty easily and it can easily get into our air. It can get turned to dust. And that, because,
you know, it is so windy it can dry pretty fast and you know, particulates from that dust can get in the air
and that can really affect a lot of people’s respiratory especially around here, people have—they are more
susceptible to respiratory issues because of that. And there’s a lot of people that have sensitivities, they
have asthma, the have... you know. Some people are more sensitive to those kinds of things. And the
younger they are, and the older — the risk is even more. (Nuigsut) (BLM 2016a)

A lot of people have been getting sick from the air lately. There are a lot of people that have been getting
bronchitis and pneumonia for how many years. My buddy worked with the air quality people over here
and he put out air canisters. He is still waiting to see the results of the air quality out here. (Nuigsut)
(SRB&A Unpublished-b)

She has noticed a change in the air as the industry was working westward. None of our people got sick
and no one experienced any strange odors. We noticed our air started to change. Today the air has
changed a lot. The air is blowing towards the village and today we are experiencing the problems with
Alpine too. The blowout has really affected the village big time. (Nuigsut) (SRB&A Unpublished-b)

I've been here -- a resident since then. I've seen some changes since I've been here, and mostly in the air
quality portion. There's a lot of air pollution coming from a lot of this exploration and developments that
are going on, especially with oil and gas industries. There's a lot of risk that come with the oil and gas
industries in -- in our area. There's a lot of risk of blowout, fires, and a lot of hazardous air pollutants
that are being produced from all of these developments with the flaring going on, with a lot of things
going on here, especially with utilizing a lot of diesel equipment. There's a lot of diesel exhaust being
produced. And a lot of the times, these diesel vehicles will be parked or running and idling and they'll be
producing a lot of emissions, and it's at a ground level. This is where we breathe. A lot of our people are
being impacted health wise. There's so many health problems that come with breathing in oil and gas
development emissions, especially even from the diesel exhaust. Brings on cardiovascular health issues.
It brings respiratory health issues to our people here. (Nuigsut) (BLM 2018c)

If you talk to the elders every one of them takes oxygen. I don’t know why, some of these elders can’t
breathe sometimes. It makes me worried. What happens if that blowout air comes over here? There are
going to be a lot of sickness that comes from that. (Nuigsut) (SRB&A Unpublished-b)

3.4.12.2 Sharing and Community Networks

Our Inupiat way of life is centered around sharing what food is available. We also exchange fish with
other villages of the North Slope so that, in return, they may send us what they have that we don't have.
The stores supplies only supplement food like milk for the babies. The main plane that carries our
supplements does not come in for weeks in the wintertime when the weather is bad. Trisa Hopson.
(Nuigsut) (MMS 1979b)

And we support the villages up north, like Nuigsut I know they will also have that problem like we have
had in the years since the pipeline had come. And if those other villages stop having caribou too, when
our caribou doesn't come around those villages up north they gather up money somewhere to bring us
caribou. They go out hunting and take just caribou to bring up here because that's the only food we eat
up here. We do eat fish, too, but we only have little graylings in our river. And they're usually easy to
catch around last part of July and August in our little river. Delia Ahgook. (Anaktuvuk Pass) (BLM
1998d)
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The other thing is, we share our food. | just sent over 3,000 pounds of Arctic cisco to Barrow to
Wainwright and that's every year. We share with family across the North Slope and that's going to affect
not just this community with our Arctic cisco, it's going to affect the North Slope. (Nuigsut) (MMS 2006)

No, not enough. One caribou will feed your family but you got to worry about other families too. If you
catch one you can’t just keep it, so you have to share it between households. I would say about 10 [caribou
is ideal]. Yeah — 10 or 12 [caribou], that would be enough to last all winter. When you haven 'z had it in
a while and someone brings it over it is so exciting, when someone brings it over it is like a delicacy now,
it is like a treat now. Caribou are so hard to find now, it is such a treat. When you catch one it is gone in
a week because you are sharing it between so many families. We all watch out for each other when it
comes to caribou. The other day a buddy of mine dropped off a caribou. There were 13 of us living in my
house, so that one caribou went a long way for us. My kids, they love it. When you cut it up they can’t get
enough. (Nuigsut) (SRB&A 2015)
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WSE 	water surface elevation
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[bookmark: _Toc125201010][bookmark: _Hlk14863343]APPLICABLE LEASE STIPULATIONS AND REQUIRED OPERATING PROCEDURES* 

[bookmark: _Hlk42672884][bookmark: _Hlk42029870]The 2022 National Petroleum Reserve in Alaska (NPR-A) Integrated Activity Plan (IAP)/Environmental Impact Statement (EIS) Record of Decision (ROD) established performance-based lease stipulations (LSs) and required operating procedures (ROPs) that apply to oil and gas activities within the NPR-A (BLM 2022). Table I.1.1 summarizes NPR-A IAP LSs and ROPs that would apply to the Willow Master Development Plan Project (Project) and are intended to mitigate Project impacts. In 2021, the Bureau of Land Management (BLM) was directed to reevaluate the 2020 NPR-A IAP. The NPR-A IAP reevaluation resulted in the issuance of a new NPR-A IAP ROD (BLM 2022) that selected an alternative nearly identical to the 2013 NPR-A IAP ROD. Updated ROPs (BLM 2022) adopted in the new NPR-A IAP ROD replaced previous ROPs; however, applicable LSs have not changed because LSs are fixed at the time of the lease issuance. All projects are subject to the LSs and ROPs that are in place at the time the permit for development is issued. (The reader is referred to Section 2.2.7, Lease Stipulations, Required Operating Procedures, and Lease Notices, of the 2020 IAP/EIS for further discussion on this topic). The Willow MDP ROD will detail which of the measures described below will be implemented for the Project. Table I.1.1 summarizes the updated 2022 applicable NPR-A IAP LSs and ROPs that would apply to Project actions on BLM-managed lands; full text of the requirements is provided in BLM (2020).

The ROPs are organized to address the following topics:

A. Waste prevention, handling, disposal, spills, air quality, and public health and safety

B. Water use for permitted activities

C. Winter overland moves and seismic work

D. Oil and gas exploratory drilling

E. Facility design and construction

F. Use of aircraft for permitted activities

G. Oil field abandonment

H. Subsistence consultation for permitted activities

I. Orientation programs associated with permitted activities

J. Endangered Species Act Section 7 consultation process

K. Additional protections that apply in select biologically sensitive areas

L. Summer vehicle tundra access

M. General wildlife and habitat protection

[bookmark: _Hlk524519883][bookmark: _Hlk524519884]Willow Master Development Plan	Final Supplemental Environmental Impact Statement
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		[bookmark: _Hlk46761392][bookmark: _Hlk96163897]LS or ROP

		Description of Objective

		Requirement/Standard



		ROP A-1

		Protect the health and safety of oil and gas field workers and the general public by disposing of solid waste and garbage in accordance with applicable federal, State, and local law and regulations.

		Areas of operation shall be left clean of all debris.



		ROP A-2

		Minimize impacts on the environment from non-hazardous and hazardous waste generation. Encourage continuous environmental improvement. Protect the health and safety of oil field workers and the general public. Avoid human-caused changes in predator populations.

		Lessees/permittees shall prepare and implement a comprehensive waste management plan for all phases of exploration and development, including seismic activities. The plan shall be submitted to the AO for approval, as part of a plan of operations or other similar permit application. 

Waste generation shall be addressed in the following order of priority: 1) prevention and reduction, 2) recycling, 3) treatment, and 4) disposal. The plan shall consider the following requirements:

a. The plan shall identify precautions that are to be taken to avoid attracting wildlife to food and garbage.

b. Requirements prohibit the burial of garbage. Users shall have a written procedure to ensure that the handling and disposal of putrescible waste will be accomplished in a manner that prevents the attraction of wildlife. All putrescible waste shall be incinerated, backhauled, or composted in a manner approved by the AO. All solid waste, including incinerator ash, shall be disposed of in an approved waste-disposal facility. The burial of human waste is prohibited.

c. BLM requires all pumpable solid, liquid, and sludge waste be disposed of by injection in accordance with EPA, DEC, and AOGCC regulations and procedures.

d. BLM prohibits wastewater discharges or disposal of domestic wastewater into bodies of water, including wetlands, unless authorized by a National Pollutant Discharge Elimination System or State permit.    



		ROP A-3

		Minimize pollution through effective hazardous-materials contingency planning.

		A hazardous materials emergency contingency plan shall be prepared before transportation, storage, or use of fuel or hazardous substances. The plan shall include a set of procedures to ensure prompt response, notification, and cleanup in the event of a hazardous substance spill or threat of a release. The plan shall include a list of resources available for response. In addition, contingency plans shall include requirements to:

a. Provide refresher spill-response training to NSB and local community spill-response teams on a yearly basis

b. Plan and conduct a major spill-response drill annually

c. Develop spill prevention and response contingency plans and participate in the North Slope Subarea Contingency Plan [superseded by the Alaska Inland Area Contingency Plan] for Oil and Hazardous Substances Discharges/Releases for the NPR-A operating area.    



		ROP A-4

		Minimize the impact of contaminants on fish, wildlife, and the environment, including wetlands, marshes, and marine waters, as a result of fuel, crude oil, and other liquid chemical spills. Protect subsistence resources and subsistence activities. Protect public health and safety.

		Before initiating any oil and gas or related activity or operation, develop a comprehensive spill prevention, control, and countermeasure plan per 40 CFR 112. The plan shall consider the following requirements:

a. Sufficient oil-spill-cleanup materials shall be stored at all fueling points and vehicle-maintenance areas and shall be carried by crews on all overland moves.

b. Fuel and other petroleum products and other liquid chemicals shall be stored in proper containers at approved locations. Fuel, petroleum products, and other liquid chemicals that in total exceed 1,320 gallons shall be stored within an impermeable lined and diked area or within approved alternate storage containers. Within 500 feet of waterbodies, fuel containers are to be stored within appropriate containment. 

c. Liner material shall be compatible with the stored product and capable of remaining impermeable during typical weather extremes expected throughout the storage period.

d. Permanent fueling stations shall be lined or have impermeable protection.

e. All fuel containers shall be marked with the responsible party's name, product type, and year filled or purchased.

f. Notice of any reportable spill (as required by 40 CFR 300.125 and 18 AAC 75.300) shall be given to the authorized officer as soon as possible, but no later than 24 hours after occurrence.

g. All oil pans (i.e., “duck ponds”) shall be marked with the responsible party’s name.



		ROP A-5

		Minimize the impact of contaminants from refueling operations on fish, wildlife, and the environment.

		Refueling of equipment within 500 feet of the active floodplain of any waterbody is prohibited. Fuel storage stations shall be located at least 500 feet from any waterbody with the exception that small caches (up to 210 gallons) for motorboats, float planes, ski planes, and small equipment.  



		ROP A-6

		Minimize the impact on fish, wildlife, and the environment from contaminants associated with the exploratory drilling process.

		Surface discharge of reserve-pit fluids is prohibited.



		ROP A-7

		Minimize the impacts to the environment of disposal of produced fluids recovered during the development phase on fish, wildlife, and the environment.

		Discharge of produced water in upland areas and marine waters is prohibited.



		ROP A-8

		Minimize conflicts resulting from interaction between humans and bears during oil and gas activities.

		Lessees will prepare and implement bear-interaction plans to minimize conflicts between bears and humans. These plans shall include measures to:

a. Minimize attraction of bears to the drill sites.

b. Organize layout of buildings and work sites to minimize human-bear interactions.

c. Warn personnel of bears near or on work sites and identify proper procedures to be followed.

d. Establish procedures, if authorized, to discourage bears from approaching the work site.

e. Provide contingencies in the event bears do not leave the site or cannot be discouraged by authorized personnel.

f. Discuss proper storage and disposal of materials that may be toxic to bears. 

g. Provide a systematic record of bears on the work site and in the immediate area.   



		ROP A-9

		Reduce air quality impacts.

		All operations (vehicles and equipment) that burn diesel fuels must use “ultra-low sulfur” diesel as defined by EPAthe DEC, Division of Air Quality.



		ROP A-10

		Prevent unnecessary or undue degradation of the lands and protect health.

		This measure includes the following elements:

a. BLM may require a project proponent to provide a minimum of one year of baseline ambient air monitoring data for any pollutants of concern. If BLM determines baseline monitoring is required, this pre-analysis data must meet DEC and EPA air monitoring standards and cover the year prior to the submittal. 

b. BLM may require monitoring for the life of the project, depending on the potential air emissions’ magnitude, proximity to a federal Class I area, Class II area, or population center, proximity to a non-attainment or maintenance area, meteorological or geographic conditions, existing air quality conditions, existing area development, or issues identified during the project’s NEPA analysis.  

c. For an application to develop a potential substantial air pollutant emission source, the proponent shall prepare an emissions inventory that includes quantified emissions of regulated air pollutants from all direct and indirect sources related to the proposed project. 

d. For an application to develop a potential substantial air pollutant emission source, BLM may require the proponent to provide an emissions reduction plan.  

e. For an application to develop a potential substantial air pollutant emission source, the AO may require air quality modeling analyzing the project’s direct, indirect or cumulative impacts to air quality. The modeling shall compare predicted impacts to all applicable local, State, and federal air quality standards and increments, as well as other scientifically defensible significance thresholds.

f. BLM may require air quality mitigation measures and strategies within its authority, in addition to regulatory requirements and proponent committed emission reduction measures.

g. If ambient air monitoring indicates project-related emissions are causing or contributing to impacts that would cause undue degradation, exceedances of NAAQS, or fail to protect health, the AO may require changes to reduce emissions.

h. Publicly available reports on air quality baseline monitoring, emissions inventory, and modeling results shall be provided by the project proponent to the NSB and to local communities and Tribes.   



		ROP A-11

		Ensure that permitted activities do not create human health risks through the contamination of subsistence foods.

		A lessee proposing a permanent development shall design and implement a monitoring study of contaminants in locally-used subsistence foods. The study shall examine subsistence foods for all contaminants that could be associated with the proposal. The study shall identify the level of contaminants in subsistence foods prior to the proposed development and monitor the level of these contaminants throughout the development’s operation and abandonment phases. If ongoing monitoring detects a measurable and persistent increase in a contaminant in subsistence foods, the lessee shall design and implement a study to determine how much, if any, of the increase in the contaminant in subsistence foods originates from the lessee's activities. If the study determines that a portion of the increase in contamination in subsistence foods is caused by the lessee's activities, the AO may require changes in the lessee’s processes to reduce or eliminate the contaminant’s emissions. 



		[bookmark: _Hlk118733613]ROP A-12

		To minimize negative health impacts associated with oil spills.

		If an oil spill with potential impacts to public health occurs, BLM will consider:

a. Immediate health impacts and responses for affected communities and individuals.

b. Long-term contamination monitoring of subsistence food sources.

c. Long-term monitoring of potential human health impacts.

d. Perceptions of contamination and subsequent changes in consumption patterns.

e. Health promotion activities and communication strategies to maintain traditional food consumption.   



		ROP B-1

		Maintain populations of, and adequate habitat for, fish and invertebrates.

		Withdrawal of unfrozen water from rivers and streams during winter is prohibited. The removal of ice aggregate from grounded areas ≤4-feet deep may be authorized from rivers on a site-specific basis.



		ROP B-2

		Maintain natural hydrologic regimes in soils surrounding lakes and ponds, and maintain populations of, and adequate habitat for, fish, invertebrates, and waterfowl.

		Withdrawal of unfrozen water from lakes and the removal of ice aggregate from grounded areas ≤4-feet deep may be authorized on a site-specific basis. Current water use requirements are:

a. Lakes with sensitive fish (i.e., any fish except ninespine stickleback or Alaska blackfish): unfrozen water available for withdrawal is limited to 15% of calculated volume deeper than 7 feet; only ice aggregate may be removed from lakes that are ≤7-feet deep. 

b. Lakes with only non-sensitive fish (i.e., ninespine stickleback or Alaska blackfish): unfrozen water available for withdrawal is limited to 30% of calculated volume deeper than 5 feet; only ice aggregate may be removed from lakes that are ≤5-feet deep.

c. Lakes with no fish present, regardless of depth: water available for use is limited to 35% of total lake volume.

d. In lakes where unfrozen water and ice aggregate are both removed, the total use shall not exceed the respective 15%, 30%, or 35% volume calculations.

e. 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.

f. Any water intake structures shall be designed, operated, and maintained to prevent fish entrapment, entrainment, or injury. Note: All water withdrawal equipment must be equipped and must use fish screening devices approved by the ADF&G.

g. 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.    



		ROP C-1

		Protect grizzly bear, polar bear, and marine mammal denning and/or birthing locations.

		a. Grizzly bear dens: Cross-country use of vehicles, equipment, and oil and gas activity is prohibited within 0.5 mile of occupied grizzly bear dens, unless protective measures are approved by BLM. 

b.  Polar bear dens: Cross-country use of vehicles, equipment, and oil and gas activity is prohibited within 1 mile of known or observed polar bear dens, unless alternative protective measures are approved by BLM. 

c. To limit disturbance around known polar bear dens, implement the following: 

1. Onshore activities in known or suspected polar bear denning habitat during the denning season (approximately November to April) must make efforts to locate occupied polar bear dens. All observed or suspected polar bear dens must be reported to USFWS prior to the initiation of activities.

2. Permittees must observe a 1-mile operational exclusion zone around all known polar bear dens during the denning season (or until the female and cubs leave the areas). Should previously unknown occupied dens be discovered, work must cease and USFWS must be contacted for guidance. Potential actions may range from cessation or modification of work to conducting additional monitoring. 

3. Use the den habitat map developed by USGS. 

4. Restrict activity timing to limit disturbance around dens. 

d. To limit disturbance of activities to seal lairs in the nearshore area (< 9.8-foot water depth): 

1. Prior to the initiation of winter seismic surveys on marine ice, the permittee will conduct a sound source verification test approved by BLM and NMFS. 

2. For all activities: 

i. Maintain airborne sound levels of equipment below 100 db re 20 µPa at 66 feet. 

ii. On-ice operations after May 1 will employ a full-time protected species observer on vehicles to ensure that all basking seals are avoided by vehicles by at least 500 feet and will ensure that all equipment with airborne noise levels are operating at distances from observed seals that allow for the attenuation of noise to levels below 100 decibels. 

iii. Sea ice trails must not be greater than 12-feet wide.

iv. No unnecessary equipment or operations will be placed or used on sea ice.   



		ROP C-2

		Protect stream banks, minimize compaction of soils, and minimize the breakage, abrasion, compaction, or displacement of vegetation.

		a. Ground operations shall be allowed only when frost and snow cover are sufficient to protect the tundra. Ground operations shall cease when the spring snowmelt begins (approximately May 15); the exact dates will be determined by the AO.

b. Low-ground-pressure vehicles shall be used for on-the-ground activities off ice roads or pads.

c. Bulldozing of tundra mat and vegetation, trails, or seismic lines is prohibited.

d. To reduce the possibility of ruts, vehicles shall avoid using the same trails for multiple trips unless necessitated by serious safety or superseding environmental concern. 

e. The location of ice roads shall be designed and located to minimize compaction of soils and the breakage, abrasion, compaction, or displacement of vegetation. Offsets may be required to avoid using the same route or track in the subsequent year.

f. Motorized ground-vehicle use within the Colville River Special Area associated with overland moves, seismic work, and any similar use of heavy equipment shall be minimized within an area that extends 1 mile west or northwest of the bluffs of the Colville River.   



		ROP 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.



		ROP 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 to over-wintering fish or invertebrates. Rivers, streams, and lakes shall be crossed at areas of grounded ice whenever possible.



		ROP 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 used.

c. When conducting explosive-based surveys, operators shall follow setback distances from fish-bearing waterbodies based on requirements outlined by ADF&G (1991).  



		ROP D-1

		Minimize surface impacts from exploratory drilling.

		Construction of permanent or gravel oil and gas facilities shall be prohibited for exploratory drilling.  Use of a previously constructed road or pad may be permitted if it is environmentally preferred.



		ROP E-1

		Protect subsistence use and access to subsistence hunting and fishing areas and minimize the impact of oil and gas activities on air, land, water, fish, and wildlife resources.

		All roads must be designed, constructed, maintained, and operated to create minimal environmental impacts and to protect subsistence use and access to subsistence use areas. 



		ROP E-2

		Protect fish-bearing waterbodies, water quality, and aquatic habitats.

		Permanent oil and gas facilities are prohibited within 500 feet of fish-bearing waterbodies (as measured from the ordinary high water mark). Essential pipeline and road crossings will be permitted on a case-by-case basis. Note: Also refer to Stipulations K-1 and K-2.



		ROP E-3

		Maintain free passage of marine and anadromous fish and protect subsistence use and access to subsistence hunting and fishing.

		Linear infrastructure that connects to the shoreline (e.g., causeways, docks) is prohibited in river mouths or deltas. Artificial gravel islands and permanent bottom-founded structures are prohibited in river mouths or active stream channels on river deltas. 



		ROP E-4

		Minimize the potential for pipeline leaks, the resulting environmental damage, and industrial accidents.

		All pipelines shall be designed, constructed, and operated under an AO-approved Quality Assurance/Quality Control plan that is specific to the product transported and shall be constructed to accommodate the best available technology for detecting and preventing corrosion or mechanical defects during routine structural integrity inspections.



		ROP E-5

		Minimize impacts of the development footprint.

		Facilities shall be designed and located to minimize the development footprint. Issues and methods to be considered include: 

a. Use of maximum extended-reach drilling for production drilling.

b. Sharing facilities with existing development. 

c. Collocation of all oil and gas facilities, except airstrips, docks, and seawater-treatment plants, with drill pads. 

d. Integration of airstrips with roads. 

e. Use of gravel-reduction technologies (e.g., insulated or pile-supported pads). 

f. Coordination of facilities with infrastructure in support of offshore development. 

Note: Where aircraft traffic is a concern, consideration shall be given to balancing gravel pad size and available supply storage capacity with potential reductions in the use of aircraft to support oil and gas operations. 



		ROP 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.



		ROP E-7

		Minimize disruption of caribou movement and subsistence use.

		Pipelines and roads shall be designed to allow the free movement of caribou and the safe, unimpeded passage of the public while participating in subsistence activities. The accepted design practices are:

a. Elevating aboveground pipelines a minimum of 7 feet as measured from the ground to the bottom of the pipeline at VSMs.

b. In areas where facilities or terrain may funnel caribou movement, ramps over pipelines, buried pipelines, or pipelines buried under roads may be required by the AO.

c. A minimum distance of 500 feet between pipelines and roads shall be maintained. Separating roads from pipelines may not be feasible within narrow land corridors between lakes and where pipelines and roads converge on a drill pad.  Where it is not feasible to separate pipelines and roads, alternative pipeline routes, designs and possible burial within the road will be considered by the AO.     



		ROP 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 AO. The plan shall consider:

a. Locations outside the active flood plain.

b. Design of gravel mine sites within active flood plains 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.    



		ROP E-9

		Avoidance of human-caused increases in populations of predators of ground nesting birds.

		a. Lessee shall use best available technology to prevent facilities from providing nesting, denning, or shelter sites for ravens, raptors, and foxes. The lessee shall provide the AO with an annual report on the use of facilities by ravens, raptors, and foxes as nesting, denning, and shelter sites.

b. Feeding wildlife is prohibited.   



		ROP E-10

		Minimize bird collisions with infrastructure, especially during migration and inclement weather.



		Flagging of structures (e.g., elevated utility lines, guy wires) shall be required to minimize bird collision. All facility external lighting shall be designed to direct artificial exterior lighting inward and downward or be fitted with shields to reduce reflectivity in clouds and fog conditions.



		ROP E-11

		Minimize impacts on bird species, particularly those listed under the Endangered Species Act and BLM special status species, resulting from direct or indirect interaction with infrastructure.

		Bird species with special status are protected under ROP E-10 and ROP E-21, and by the protections outlined below. Before the approval of infrastructure construction, the following studies shall be conducted and recommended design elements shall be incorporated.

Special Conditions in Spectacled and/or Steller’s Eiders Habitats:

a. BLM requires submittal of a minimum of 3 years of site-relevant survey data before authorization of construction, if such construction is within spectacled and Steller’s eider habitats. BLM will evaluate adequacy of survey data and ecological mapping to determine if ground-based nest surveys are required. Information gained from these surveys shall be used to make infrastructure siting decisions. 

b. If spectacled and/or Steller’s eiders are determined to be present within the proposed development area, the applicant shall work with USFWS and BLM early in the design process to site roads and facilities in order to minimize impacts to nesting and brood-rearing eiders and their habitats.

Special Conditions in Yellow-billed Loon Habitats:

The permittee shall determine and submit to BLM information on yellow-billed loon habitat presence within a project area using the most current data and analysis results from research conducted within the NPR-A.

a. If yellow-billed loon habitat is determined to be present within the project area, BLM will require submittal of a minimum of 3 years of site-relevant survey data of lakes greater than 25 acres within 1 mile of the proposed infrastructure. 

b. The design and location of infrastructure must minimize disturbance. The default standard mitigation shall be a minimum 0.5-mile buffer around all recorded nest sites and shall be up to 1 mile, where feasible. Lakes with yellow-billed loon occupancy shall also include a minimum 1,625-foot buffer around the shoreline. Development would generally be prohibited within buffers; BLM would consider waivers or modifications to this requirement if no other feasible option exists.    



		ROP 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.



		ROP E-13

		Protect cultural and paleontological resources.

		Lessees shall conduct a cultural and paleontological resources survey prior to any ground-disturbing activity. Upon finding any potential cultural or paleontological resource, the lessee shall notify the AO and suspend all operations in the immediate area of such discovery until written authorization to proceed is issued by the AO.



		ROP E-14

		Ensure the passage of fish at stream crossings.

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



		[bookmark: _Hlk96944543]ROP E-15

		Prevent or minimize the loss of nesting habitat for cliff nesting raptors.

		a. Removal of more than 100 cubic yards of bedrock outcrops, sand, and/or gravel from cliffs shall be prohibited.  

b. Any extraction of sand and/or gravel from an active river or stream channel shall be prohibited unless preceded by a hydrological study that indicates no potential impact to the integrity of the river bluffs.    



		ROP E-17

		Manage permitted activities to meet Visual Resource Management class objectives described below.

		Class I: Natural ecological changes and very limited management activity are allowed. The level of change to the characteristic landscape should be very low and must not attract attention.

Class II: The level of change to the characteristic landscape should be low. Management activities may be seen but should not dominate the view of the casual observer. Any changes should repeat the basic elements of form, line, color, and texture found in the predominant natural features of the characteristic landscape.

Class III: The level of change to the characteristic landscape should be moderate. Management activities may attract attention but should not dominate the view of the casual observer. Changes should repeat the basic elements found in the predominant natural features of the characteristic landscape.

Class IV: The level of change to the characteristic landscape can be high. These management activities may dominate the view and be the major focus of viewer attention. However, every attempt should be made to minimize impacts through location and design by repeating form, line, color, and texture.

Requirement/Standard: At the time of application for construction of permanent facilities, the lessee/permittee shall submit a plan to minimize visual impacts consistent with the Visual Resource Management class for the lands on which facilities would be located.

VRM classes:

· Class II: Wainwright Inlet and those areas where new infrastructure is not allowed. 

· Class III: Except for those areas designated as VRM Class II, rivers and lands within 3 miles of segments of rivers identified as eligible for Wild and Scenic River designation in the 2013 IAP or the 2008 Northeast NPR-A Supplemental IAP. 

· Class IV: The rest of the area.   



		ROP E-18

		Avoid and reduce temporary impacts to productivity from disturbance near Steller’s and/or spectacled eider nests.

		Ground-level activity (by vehicle or on foot) within 656 feet (200 meters) of occupied Steller’s and/or spectacled eider nests from June 1 through August 15, will be restricted to existing thoroughfares, such as pads and roads. Construction of permanent facilities, placement of fill, alteration of habitat, and introduction of high noise levels within 656 feet of occupied Steller’s and/or spectacled eider nests will be prohibited. 

In cases in which oil spill response training is proposed to be conducted within 656 feet of shore in riverine, marine, or inter-tidal areas, BLM will work with USFWS to schedule the training at a time that is not a sensitive nesting/brood-rearing period or require that nest surveys be conducted in the training area prior to a decision on approving the training.



		ROP E-19

		Provide information to be used in monitoring and assessing wildlife movements during and after construction.

		GIS-compatible shape-files of all new infrastructure construction shall be provided to the AO. Infrastructure includes all gravel roads and pads, facilities built on pads, pipelines and independently constructed powerlines. 



		ROP E-20

		Minimize the impacts on bird species from direct interaction with aboveground utility infrastructure.

		a. To reduce the possibility of birds colliding with aboveground utility lines, such lines would either be buried in access roads or suspended on VSMs. Exceptions are limited to the following situations: 

1. Overhead utility lines may be allowed when located entirely within the boundaries of a facility pad.

2. Overhead utility lines may be allowed when engineering constraints at the specific and limited location make it infeasible to bury or connect the lines to a VSM.

3. Overhead utility lines may be allowed in situations when human safety would be compromised by other methods.

b. To reduce the likelihood of birds colliding with them, communication towers would be located on existing pads and as close as possible to buildings or other structures and on the east or west side of buildings or other structures, if possible. Support wires would be avoided to the extent practicable. If support wires are necessary, they would be clearly marked along their entire length to improve visibility to low-flying birds.

c. Design of other utility infrastructure, such as wind turbines, would be evaluated under a specific development proposal.

d. The permittee shall comply with current industry-accepted practices for raptor protection on power lines, such as the most recent Avian Power Line Interaction Committee suggested practices.   



		ROP F-1

		Minimize the effects of low-flying aircraft on wildlife, subsistence activities, and local communities.

		The lessee shall ensure that aircraft used for permitted activities maintain altitudes according to the following guidelines (Note: This ROP is not intended to restrict flights necessary to survey wildlife. Flights necessary to gain this information will be restricted to the minimum.):

a. Aircraft shall maintain an altitude of at least 1,500 feet aboveground level when within 0.5 mile of cliffs identified as raptor nesting sites from April 15 through August 15.

b. Aircraft shall maintain an altitude of at least 1,000 feet above ground level over caribou winter ranges from December 1 through May 1. 

c. Land user shall submit an aircraft use plan as part of an oil and gas development proposal. The plan shall address strategies to minimize impacts to subsistence hunting and associated activities. 

d. Proposed aircraft use plans should be reviewed by appropriate federal, State, and borough agencies. Adjustments, including suspension of all flights, may be required by the AO if resulting disturbance is determined to be unacceptable. 

e. The number of takeoffs and landings to support oil and gas operations with necessary materials and supplies should be limited to the maximum extent possible.

f. Use of aircraft, especially rotary wing aircraft, near known subsistence camps and cabins or during sensitive subsistence hunting periods (spring goose hunting and fall caribou and moose hunting) should be kept to a minimum. 

g. Aircraft used for permitted activities shall maintain an altitude of at least 2,000 feet above ground level over the Teshekpuk Lake Caribou Habitat Area from May 20 through August 20. Aircraft use by oil and gas lessees in the Goose Molting Area should be minimized from May 20 through August 20.

h. Aircraft used for permitted activities shall maintain an altitude of at least 2,000 feet above ground level over the Utukok River Uplands Special Area from May 20 through August 20. 

i. Hazing of wildlife by aircraft is prohibited. Pursuit of running wildlife is hazing.

j. Fixed-wing aircraft used as part of a BLM-authorized activity along the coast shall maintain minimum altitude of 2,000 feet when within a 0.5 mile of walrus haulouts. Helicopters used as part of a BLM-authorized activity along the coast shall maintain minimum altitude of 3,000 feet and a 1.0-mile buffer from walrus haulouts.

k. Aircraft used as part of a BLM-authorized activity along the coast and shore fast ice zone shall maintain minimum altitude of 3,000 feet when within 1.0 mile of all listed marine mammal species.  



		LS 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 shall be reclaimed to ensure eventual restoration of ecosystem function. The leaseholder shall develop and implement an abandonment and reclamation plan approved by 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.



		ROP  H-1

		Provide opportunities for participation in planning and decision making to prevent unreasonable conflicts between subsistence uses and other activities.

		Lessee/permittee shall consult directly with affected communities using the following guidelines:

a. Before submitting an application to BLM, the applicant shall consult with directly affected subsistence communities, NSB, and the NPR-A Subsistence Advisory Panel to discuss the siting, timing, and methods of their proposed operations. The applicant shall make every reasonable effort, including such mechanisms as conflict avoidance agreements and mitigating measures, to ensure that proposed activities will not result in unreasonable interference with subsistence activities.

b. The applicant shall submit documentation of consultation efforts as part of its operations plan. The applicant must allow time for BLM to conduct formal government-to-government consultation with Native Tribal governments if the proposed action requires it.

c. A plan shall be developed that shows how the activity will be scheduled and located to prevent unreasonable conflicts with subsistence activities. The plan should address the following items:

1. A detailed description of the activities to take place.

2. A description of how the lessee/permittee will minimize and/or address potential impacts identified by the AO. 

3. A detailed description of the monitoring effort to take place, including process, procedures, personnel involved and points of contact both at the work site and in the local community.

4. Communication elements to provide information on how the applicant will keep potentially affected individuals and communities up-to-date on the progress of the activities and locations of possible, short-term conflicts with subsistence activities.

5. Procedures necessary to facilitate access by subsistence users to the permittees’ area of activity or facilities.

d. During development, monitoring plans must be established for new permanent facilities to assess an appropriate range of potential effects on resources and subsistence. 

e. Permittees that propose barging facilities, equipment, supplies, or other materials to the NPR-A in support of activities in the NPR-A shall notify, confer, and coordinate with the Alaska Eskimo Whaling Commission, the appropriate local community whaling captains’ associations, and NSB to minimize impacts from barging on subsistence whaling activities.

f. Barge operators requiring a BLM permit are required to demonstrate that barging activities will not have unmitigable adverse impacts on the availability of marine mammals to subsistence hunters.

g. All vessels over 50-feet long engaged in operations requiring a BLM permit must have an Automatic Identification System transponder system on the vessel.    



		ROP H-2

		Prevent unreasonable conflicts between subsistence activities and geophysical (seismic) exploration.

		Before activity to conduct seismic exploration begins, applicants shall notify the local search and rescue organizations of proposed survey locations. A potentially affected cabin/campsite is defined as any camp or campsite used for subsistence purposes and located within the boundary of the exploration area and/or within 1 mile of operation travel routes.

a. The permittee will notify all potentially affected subsistence-use cabin and campsite users.

b. The official recognized list of subsistence-use cabin and campsite users is the NSB’s most current inventory.

c. A copy of the notification, a map of the proposed exploration area, and the list of potentially affected users shall also be provided to the office of the appropriate Native Tribal government.

d. The AO will prohibit seismic work within 1 mile of any known subsistence-use cabin or campsite unless an alternate agreement between the cabin/campsite owner/user is reached through the consultation process and presented to the AO.

e. The permittee shall notify the appropriate local search and rescue organization of their current operational location within the NPR-A on a weekly basis.    



		ROP H-3

		Minimize impacts to sport hunting and trapping species and to subsistence harvest of those animals.

		Hunting and trapping by lessee's/permittee’s employees, agents, and contractors are prohibited when persons are on “work status.” Work status is defined as the period during which an individual is under the control and supervision of an employer. Work status is terminated when the individual’s shift ends and he/she returns to a public airport or community (e.g., Fairbanks, Barrow, Nuiqsut, or Deadhorse). Use of lessee/permittee facilities, equipment, or transport for personal access or aid in hunting and trapping is prohibited.



		ROP I-1

		Minimize cultural and resource conflicts.

		All personnel shall be provided information concerning applicable stipulations, ROPs, standards, and specific types of environmental, social, traditional, and cultural concerns that relate to the region. All personnel involved in permitted activities shall attend an orientation program at least once a year and the orientation program should:

a. Provide sufficient detail to notify personnel of applicable stipulations and ROPs, as well as specific types of environmental, social, and traditional and cultural concerns that relate to the region.

b. Address the importance of not disturbing archaeological and biological resources and habitats, and provide guidance on how to avoid disturbance.

c. Include guidance on the preparation, production, and distribution of information cards on endangered and/or threatened species.

d. Be designed to increase sensitivity and understanding of local community values, customs, and lifestyles.

e. Include information concerning avoidance of conflicts with subsistence, commercial fishing activities, and pertinent mitigation.

f. Include information for aircraft personnel concerning subsistence activities and areas/seasons that are particularly sensitive to disturbance by low-flying aircraft.  

g. Provide that individual training is transferable from one facility to another except for elements of the training specific to a particular site. 

h. Include on-site records of all personnel who attend the program for so long as the site is active.

i. Include a module discussing bear interaction plans to minimize conflicts between bears and humans.

j. Provide a copy of 43 CFR 3163 regarding Non-Compliance Assessment and Penalties to on-site personnel.

k. Include training designed to ensure strict compliance with local and corporate drug and alcohol policies.

l. Include training developed to train employees on how to prevent transmission of communicable diseases, including sexually transmitted diseases, to the local communities.    



		ROP J

		Endangered Species Act – Section 7 consultation process

		The lease areas may now or hereafter contain plants, animals, or their habitats determined to be threatened, endangered, or to have some other special status. BLM may recommend modifications to exploration and development proposals to further its conservation and management objective to avoid BLM-approved activities that will contribute to the need to list such a species or their habitat. BLM may require modifications to or disapprove a proposed activity that is likely to adversely affect a proposed or listed endangered species, threatened species, or critical habitat. BLM will not approve any activity that may affect any such species or critical habitat until it completes its obligations under applicable requirements of the Endangered Species Act as amended (16 USC 531 et seq.), including completion of any required procedure for conference or consultation.



		LS K-1

		River Setbacks

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.

Colville River Special Area Management Plan—Protection 1

Minimize the loss of arctic peregrine falcon nesting habitat in the Colville River Special Area.

		River Setbacks

Permanent oil and gas facilities, including gravel pads, roads, and pipelines, are prohibited in the streambed and adjacent to the rivers listed below. On a case-by case basis, essential pipeline and road crossings will be permitted through setback areas. 

a. Colville River: A 2-mile setback from the boundary of NPR-A where the river determines the boundary along the Colville where BLM-manages both sides of the river up through T5S, R30W, U.M. Above that point to the juncture of Thunder and Storm creeks, the setback is 0.5 mile. 

b. Fish Creek: A 3-mile setback from the creek downstream from the eastern edge of section 31, T11N, R1E., U.M. and a 0.5-mile setback farther upstream. 

c. Judy (Kayyaaq) Creek: A 0.5-mile setback. 

d. Ublutuoch (Tiŋmiaqsiuġvik) River: a 0.5-mile setback. 

Colville River Special Area Management Plan—Protection 1

To minimize the direct loss of arctic peregrine falcon nesting habitat and to protect nest sites in the Colville River Special Area, the following protective measures apply:

Permanent oil and gas facilities, including gravel pads, roads, and pipelines, are prohibited in the streambed and adjacent to the rivers listed below. On a case-by-case basis, essential pipeline and road crossings will be permitted through setback areas. 



		LS K-2

		Deepwater Lakes

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 deepwater 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 disruption of subsistence activities.

		Generally, permanent oil and gas facilities are prohibited on the lake or lakebed and within 0.25 mile of the ordinary high water mark of 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, 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.



		LS K-3

		Waterbodies and Riparian Areas

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.



		LS K-4

		Kogru River, Dease Inlet, Admiralty Bay, Elson Lagoon, Peard Bay, Wainwright Inlet/Kuk River, and Kasegaluk Lagoon

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.

		The Kogru River, Dease Inlet, Admiralty Bay, Elson Lagoon, Peard Bay, Wainwright Inlet/Kuk River, and Kasegaluk Lagoon, and their associated Islands are unavailable for leasing. 

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 of the major coastal waterbodies or the natural coastal islands. Elsewhere, permanent facilities within the major coastal waterbodies will only be permitted on or under the water if they can meet all the following criteria: 

a. Design and construction of facilities shall minimize impacts to subsistence uses, travel corridors, and seasonally concentrated fish and wildlife resources. 

b. Daily operational activities, including use of support vehicles, watercraft, and aircraft traffic, shall be conducted to minimize impacts to subsistence uses, travel corridors, and seasonally concentrated fish and wildlife resources. 

c. The location of oil and gas facilities 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 waterbodies as identified by the NSB. 

d. 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 

e. 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 on area resources and subsistence uses. 

f. Before conducting open water activities, the permittee shall consult with the Alaska Eskimo Whaling Commission and the NSB to minimize impacts to the fall and spring subsistence whaling activities of North Slope communities.    



		LS K-5

		Coastal Area Setbacks

Protect coastal waters and their value as fish and wildlife habitat (including, but not limited to, that for waterfowl, shorebirds, and marine mammals), minimize hindrance or alteration of caribou movement within caribou coastal insect-relief areas; protect the summer and winter shoreline habitat for polar bears, and the summer shoreline habitat for walrus and seals; prevent loss of important bird habitat and alteration or disturbance of shoreline marshes; and prevent impacts to subsistence resources and activities.

		a. Drill pads and central processing facilities would not be allowed in coastal waters or on islands between the northern boundary of the NPR-A and the mainland, or in inland areas within 1 mile of the coast. Other facilities necessary for oil and gas production within NPR-A that necessarily must be within this area (e.g., barge landing, seawater treatment plant, or spill response staging and storage areas) would not be precluded. Lessees/permittees shall consider the practicality of locating facilities that necessarily must be within this area at previously occupied sites such as various Husky/USGS drill sites and Distant Early Warning-Line sites. Before conducting open water activities, the lessee shall consult with the Alaska Eskimo Whaling Commission, NSB, and local whaling captains associations to minimize impacts to subsistence whaling activities. 

b. Marine vessels used as part of a BLM-authorized activity shall maintain a 1-mile buffer from the shore when transiting past an aggregation of seals, Steller’s sea lions, or walruses using a terrestrial haulout. Marine vessels shall not conduct ballast transfers or discharge any matter into the marine environment within 3 miles of the coast, except when necessary for the safe operation of the vessel.   



		LS K-6

		Goose Molting Area

Minimize disturbance to molting geese and loss of goose-molting habitat in and around lakes in the Goose Molting Area.

		General: Within the Goose Molting Area, no permanent oil and gas facilities, except for pipelines, will be allowed within 1 mile of the shoreline of goose molting lakes. No waiver, exception, or modification will be considered. 

Development: In the Goose Molting Area, the following standards will be followed for permitted activities: 

a. From June 15 through August 20, all off-pad activities and major construction activities using heavy equipment (but not drilling from existing production pads) shall be suspended unless approved by the AO. 

b. Water extraction from any lakes used by molting geese shall not alter hydrological conditions that could adversely affect identified goose-feeding habitat along lakeshore margins. 

c. Oil and gas activities will avoid altering critical goose-feeding habitat types along lakeshore margins (e.g., grass, sedge, moss) and salt-marsh habitats. 

d. Permanent oil and gas facilities (including gravel roads, pads, and airstrips, but excluding pipelines) and material sites will be sited outside the identified buffers and restricted surface occupancy areas. 

e. Between June 15 and August 20, oil and gas facilities shall incorporate features (e.g., temporary fences, siting/orientation) that screen or shield human activity from view of any Goose Molting Area lake, as identified by the AO. 

f. Strategies to minimize ground traffic shall be implemented from June 15 through August 20. These strategies may include limiting trips, use of convoys, different vehicle types, etc. The permittee shall submit a vehicle use plan that considers these and any other mitigation. The vehicle use plan shall also include a vehicle-use monitoring plan. 

g. Aircraft use shall be restricted from June 15 through August 20 unless doing so endangers human life or violates safe flying practices. Restrictions may include: (1) limiting flights to two roundtrips per week, and (2) limiting flights to corridors established by BLM. The permittee shall submit an aircraft use plan that considers these and other mitigation. The aircraft use plan shall also include an aircraft monitoring plan. 

h. Any permit for development will include a requirement for the permittee to conduct monitoring studies necessary to adequately determine consequences of development and any need for change to mitigations.   



		LS K-8

		Brant Survey Area

Minimize the loss or alteration of habitat for, or disturbance of, nesting and brood rearing brant in the Brant Survey Area. None of the area is available for oil and gas leasing or exploratory drilling.

		a. Aerial surveys for brant nesting colonies and brood-rearing areas shall be conducted for a minimum of 2 years before authorization of construction of permanent facilities. The survey area shall include the proposed development site and the surrounding 0.5 mile area. 

b. Development may be prohibited, or activities curtailed within 0.5 mile of all identified brant nesting colonies and brood-rearing areas identified during the 2-year survey.   



		LS K-9

		Teshekpuk Lake Caribou Habitat Area

Minimize disturbance and hindrance of caribou, or alteration of caribou movements through portions the Teshekpuk Lake Caribou Habitat Area that are essential for all season use, including calving and rearing, insect-relief, and migration.

		In the Teshekpuk Lake Caribou Habitat Area, the following standards apply to permitted activities:

a. Before authorization of construction , the permittee shall design and implement and report a study of caribou movement unless an acceptable study specific to the Teshekpuk Caribou Herd has been completed within the last 10 years. The study shall include a minimum of four years of current data on the Teshekpuk Caribou Herd movements. The study should provide information necessary to determine facility (including pipeline) design and location. 

b. Within the Teshekpuk Lake Caribou Habitat Area, permittee shall orient linear corridors when laying out developments to address migration and corralling effects and to avoid loops of road and/or pipeline that connect facilities.

c. Ramps over pipelines, buried pipelines, or pipelines buried under the road may be required in the Teshekpuk Lake Caribou Habitat Area.

d. Major construction activities using heavy equipment (but not drilling from existing production pads) shall be suspended within Teshekpuk Lake Caribou Habitat Area from May 20 through August 20, unless approved by the AO.

e. The following ground and air traffic restrictions shall apply in the areas and time periods indicated:

1. From May 20 through August 20, traffic speed shall not exceed 15 miles per hour when caribou are within 0.5 mile of the road. Additional strategies may include limiting trips, using convoys, using different vehicle types, etc. The permittee shall submit a vehicle use plan that considers these and any other mitigation. The vehicle use plan shall also include a vehicle-use monitoring plan.

2. The permittee shall observe caribou movement from May 20 through August 20, or earlier if caribou are present prior to May 20. Based on these observations, traffic will be stopped:

i. Temporarily to allow a crossing by 10 or more caribou. Sections of road will be evacuated whenever an attempted crossing by a large number of caribou appears to be imminent.

ii. By direction of the AO throughout a defined area for up to four weeks to prevent calving caribou displacement.

3. Major equipment, materials, and supplies to be used at work sites in the Teshekpuk Lake Caribou Habitat Area shall be stockpiled outside the period of May 20 through August 20.   



		LS K-10

		Teshekpuk Lake Caribou Movement Corridor

Minimize disturbance and hindrance of caribou, or alteration of caribou movements (that are essential for all-season use, including calving and rearing, insect-relief, and migration) in the area extending from the eastern shore of Teshekpuk Lake eastward to the Kogru River.

		Within the Teshekpuk Lake Caribou Movement Corridor, no permanent oil and gas facilities, except for pipelines or other infrastructure associated with offshore oil and gas exploration and production, will be allowed.



		LS K-11

		Southern Caribou Calving Area

Minimize disturbance and hindrance of caribou, or alteration of caribou movements (that are essential for all season use, including calving, post-calving, and insect-relief) in the area south/southeast of Teshekpuk Lake.

		Within the Southern Caribou Calving Area, no permanent oil and gas facilities, except pipelines or other infrastructure associated with offshore oil and gas exploration and production, will be allowed. 



		LS K-12

		Colville River Special Area

Prevent or minimize loss of raptor foraging habitat (also see LS K-1).

		If necessary to construct permanent facilities within the Colville River Special Area, all reasonable and practicable efforts shall be made to locate permanent facilities as far from raptor nests as feasible. Additionally, within 15 miles of raptor nest sites, significant alteration of high-quality foraging habitat shall be prohibited unless the lessee can demonstrate on a site-specific basis that impacts would be minimal. Of particular concern are ponds, lakes, wetlands, and riparian habitats. 

Note: On a case-by-case basis, essential pipeline and road crossings will be permitted where no other feasible or prudent options are available.



		ROP L-1

		Protect stream banks and water quality; minimize compaction and displacement of soils; minimize the breakage, abrasion, compaction, or displacement of vegetation; protect cultural and paleontological resources; maintain populations of, and adequate habitat for birds, fish, and caribou and other terrestrial mammals; and minimize impacts to subsistence activities.

		On a case-by-case basis, BLM may permit low-ground-pressure vehicles to travel off of gravel pads and roads during times other than those identified in ROP C-2a. Permission for such use would only be granted after an applicant has:

a. Submitted studies satisfactory to the AO of the impacts on soils and vegetation of the specific low-ground-pressure vehicles to be used.

b. Submitted surveys satisfactory to the AO of subsistence uses of the area as well as of the soils, vegetation, hydrology, wildlife and fish (and their habitats), paleontological and archaeological resources, and other resources as required by the AO.

c. Designed and/or modified the use proposal to minimize impacts to the AO’s satisfaction. Design steps to achieve the objectives may include, timing restrictions, shifting of work to winter, rerouting, and not proceeding when certain wildlife are present or subsistence activities are occurring. At the discretion of the AO, the plan for summer tundra vehicle access may be included as part of the spill prevention and response contingency plan.    



		ROP M-1

		Minimize disturbance and hindrance of wildlife, or alteration of wildlife movements through the NPR-A.

		Chasing wildlife with ground vehicles is prohibited. Particular attention will be given to avoid disturbing caribou.



		ROP M-2

		Prevent the introduction, or spread, of non-native, invasive plant species in the NPR-A.

		Certify that all equipment and vehicles (intended for use either off or on roads) are weed-free prior to transporting them into the NPR-A. Monitor annually along roads for non-native invasive species and initiate effective weed control measures upon evidence of their introduction. Prior to operations in the NPR-A, submit a plan for the BLM’s approval detailing the methods for cleaning equipment and vehicles, monitoring for weeds, and weed control.



		ROP M-3

		Minimize loss of populations of, and habitat for, plant species designated as Sensitive by the BLM in Alaska.

		If a development is proposed in an area that provides potential habitat for a BLM Sensitive Plant Species, the development proponent would conduct surveys at appropriate times of the summer season and in appropriate habitats for the Sensitive Plant Species that might occur there. The results of these surveys will be submitted to BLM with the application for development.



		ROP M-4

		Minimize loss of individuals of, and habitat for, mammalian species designated as Sensitive by BLM in Alaska.

		If a development is proposed in an area that provides potential habitat for the Alaska tiny shrew, the development proponent would conduct surveys at appropriate times of the year and in appropriate habitats in an effort to detect the presence of the shrew. The results of these surveys will be submitted to BLM with the application for development.





Source: BLM 2022

Note: < (less than); ≤ (less than or equal to); ADF&G (Alaska Department of Fish and Game); AOGCC (Alaska Oil and Gas Conservation Commission); AO (authorized officer); BLM (Bureau of Land Management); dB re 20 µPa (decibels referencing 20 microPascal); DEC (Alaska Department of Environmental Conservation); EPA (U.S. Environmental Protection Agency); IAP (Integrated Activity Plan); LS (lease stipulation); NAAQS (National Ambient Air Quality Standards); NEPA (National Environmental Policy Act); NMFS (National Marine Fisheries Service); NPR-A (National Petroleum Reserve in Alaska); NSB (North Slope Borough); ROP (required operating procedure); USFWS (U.S. Fish and Wildlife Service); USGS (U.S. Geological Survey); VSM (vertical support member).

[bookmark: _Toc43212135][bookmark: _Hlk43994963]



[bookmark: _Toc125201011]DESIGN FEATURES TO AVOID AND MINIMIZE IMPACTS

The Project proponent has incorporated measures to avoid and minimize impacts into the Project design. These are listed in Table I.2.1; the measures are part of the Project and were used to evaluate the impacts described in the Willow MDP EIS, Chapter 3.0, Affected Environment and Environmental Consequences. Some of these measures are similar to existing NPR-A LSs and ROPs or other requirements and are included to show the Project proponent’s commitment to adhering to them. The Project proponent may propose additional measures in subsequent permitting phases.

[bookmark: _Toc125201119]Table I.2.1. Design Features to Avoid and Minimize Impacts*	Comment by Zachary Huff: Table updated to incorporate RFI 250 response.	Comment by Zachary Huff: ALT TEXT (if not provided for in the Alt Text spreadsheet): This table summarizes the design features incorporated into the project by ConocoPhillips to avoid or minimize impacts to the environment. Each design measure is provided a number, each measure is described, a description of the project component or activity that would be mitigated is provided, applicable mitigation measures or agencies are provided, and the primary affected resource or subject is provided.

		[bookmark: _Hlk14245963][bookmark: _Hlk117158004]No.

		Measure

		Project Component or Activity

		LS, ROP, or Other Stipulationa

		Primary Affected Resource or Subject



		1

		Use directional drilling to reduce the overall gravel footprint for drill site pads.

		Gravel infrastructure

		ROP E-5; AOGCC

		All



		2

		Construct road surfaces to the minimum width required for Project operations to minimize the placement of gravel fill:

  32-feet-wide Willow access and BT1 and BT2 roads

  24-feet-wide water source access pads roads, airstrip lighting roads, BT3, BT4 (Alternatives B, C, and D), and BT5 infield roads. Roads designed with a smaller top (crown) surface avoid additional fill placement where wider roads are not required.

		Gravel infrastructure

		ROP E-5; ADNR DMLW 

		All



		3

		Use 20-foot well spacing (instead of 30-foot well spacing) to reduce the overall gravel footprint for drill site pads.

		Gravel infrastructure

		ROP E-5; AOGCC; ADNR DMLW

		Wetlands and vegetation



		4

		Share use of existing equipment and facilities (e.g., camps, seawater treatment plant, warehouses, maintenance shops, emergency response equipment) to reduce the overall Project gravel- and ice-pad footprint.

		Gravel infrastructure

		ROP E-5; ADEC

		Water resources; wetlands and vegetation



		5

		Use single-season ice roads to support winter construction of gravel roads, pads, and pipelines to avoid the need for additional gravel roads for construction. This includes accessing Tiŋmiaqsiuġvik mine sites via ice road instead of gravel.

		Gravel infrastructure, mine site

		ROP E-5; ADNR DMLW

		Wetlands and vegetation



		6

		Use 2:1 side slopes (i.e., gravel road and pad embankment slopes) instead of 3:1 to reduce the Project’s overall gravel footprint.

		Gravel infrastructure

		ROP E-5

		Wetlands and vegetation



		7

		Locate drill site BT4 (and associated roads and pipelines under Alternatives B, C, and D) outside of the Teshekpuk Lake Caribou Habitat area which would reduce the overall gravel footprint and eliminate the need for a bridged crossing of the Kalikpik River.

		Gravel infrastructure, pipelines

		LS K-9; ADNR DMLW; ADEC; AOGCC

		Wetlands and vegetation; terrestrial mammals



		8

		Avoid permanently flooded wetlands by locating Project infrastructure on higher, and relatively drier areas, when practicable. This practice applies to drill sites and other pads, road alignments, the new airstrip, and other Project components.

		Gravel infrastructure

		None

		Wetlands and vegetation; water resources



		9

		Suspend communications and power cables from horizontal support members to avoid additional fill associated with utility poles and to reduce the potential for bird strikes and perches for predators.

		Utilities

		ROP E-20



		Wetlands and vegetation; birds



		10

		Use ice roads and pads, including multi-season ice pads, to support Project construction, including using ice pads to house construction camps; stage construction equipment; allow stockpiling of gravel and mine site overburden during construction activities; and support construction activities at bridge crossings, along the Project’s pipeline alignment, at the HDD crossing of the Colville River, and at other locations as needed near the proposed infrastructure.

		Construction activity

		ROP E-5; ADEC; ADNR DMLW

		All



		11

		Design pipelines to minimize redundant parallel pipelines to the extent practicable. (For example, infield pipelines from  drill site BT2 would tie into drill site BT1 pipelines at BT1; and then drill site BT1 infield pipelines would connect with the WPF. Additionally, the Willow export pipeline would tie into the existing Alpine Sales oil pipeline at a tie-in pad near Alpine CD4N to connect the Project to the Trans-Alaskan Pipeline System.)

		Pipelines

		ROP E-7; AOGCC; ADEC

		Wetlands and vegetation; birds; terrestrial mammals; spill risk



		12

		Colocate the WPF with drill site BT3 to eliminate the need for an additional gravel pad and associated gravel fill (Alternative D only).

		Gravel infrastructure

		ROP E-5; AOGCC

		Wetlands and vegetation



		13

		Construct oil and gas facilities and other Project infrastructure more than 500 feet from fish-bearing waterbodies, to the maximum extent practicable. Only essential pipeline road crossings are proposed for the Project that would encroach on this minimum distance. (For example, the intersection between the BT1 and BT3 access roads was realigned and shifted west to locate the BT1 road outside of the 500-foot buffer of swale 2, an anadromous waterbody.) Construction camps would not be sited on frozen lakes or rivers. (Anticipated deviations are noted in the EIS.)

		Gravel infrastructure, pipelines

		ROP E-2; ADF&G; ADEC; ADNR DMLW

		Water resources; fish



		14

		Consult with appropriate federal, state, and NSB agencies regarding the mine site design and reclamation plan. Design mine site to minimize impacts to wildlife, air quality, and water resources. Mine site operation and reclamation would include the storage and reuse of organic overburden (for the mine sites). Site the mine pits outside of the active floodplain to minimize impacts to water resources.

		Gravel source

		ROP E-8; ADF&G; ADEC; NSB; ADNR DMLW

		Soils, permafrost, and gravel resources; visual resources; water resources; wetlands and vegetation; fish; birds; subsistence and sociocultural systems



		15

		Design, construct, maintain, and operate roads in ways to minimize environmental impacts and protect subsistence use areas and access. Gravel road alignments and pad layouts would consider topography, maintenance of natural drainage patterns, and the effects of spring breakup and other potential flood events. Road and pad layouts would also avoid ponds, lakes, and streams to the extent practicable.

		Gravel infrastructure

		ROP E-1; ADEC; ADNR DMLW

		Soils, permafrost, and gravel resources; water resources; subsistence and sociocultural systems



		16

		Restrict summer tundra vehicle travel for Project personnel to emergency response or to permitted activities required by statute or regulation. 

		Personnel

		ROP L-1; ADF&G; ADNR DMLW

		Soils, permafrost, and gravel resources; water resources; wetlands and vegetation; fish; birds; terrestrial mammals; marine mammals



		17

		Conduct overland (i.e., tundra) moves and similar off-road or cross-country activity use in accordance with ROP C-2 to minimize impacts to streambanks, soil substrate, and vegetation.

		Off-road vehicle use

		ROP C-2; ADF&G; ADNR DMLW

		Soils, permafrost, and gravel resources; water resources; wetlands and vegetation; fish; birds; terrestrial mammals; marine mammals



		18

		Use low-angle approaches for ice road waterway crossings to protect streambanks. Waterway crossings reinforced with additional snow or ice (“bridges”) would be removed, breached, or slotted prior to spring breakup to maintain normal spring runoff patterns and fish passage. All constructed ice ramps and ice bridges would be substantially free of debris (e.g., sticks, brush).

		Ice infrastructure

		ROP C-3; ADF&G; ADEC; ADNR DMLW

		Soils, permafrost, and gravel resources; water resources; fish; terrestrial mammals; marine mammals 



		19

		Prohibit travel along streambeds unless it can be demonstrated that there would be no additional impacts from such travel to over-wintering fish or the invertebrates they rely on. Rivers, streams, and lakes would only be crossed with ice infrastructure at areas where waterbody or waterway ice has grounded, when practicable.

		Ice infrastructure

		ROP C-4; ADF&G; ADEC; ADNR DMLW

		Water resources; fish 



		20

		Inject produced water into the reservoir and do not discharge it to surface lands, surface waters, or marine waters.

		Waste management

		ROPs A-2 and A-7; ADF&G; ADEC

		Water resources; wetlands and vegetation; fish; birds; terrestrial mammals; marine mammals; subsistence and sociocultural systems; public health



		21

		Use recent ecological mapping to assess wildlife habitat types to inform the design, placement, and development of permanent (i.e., gravel) infrastructure.

		Gravel infrastructure

		ROP E-12; ADF&G

		Wetlands and vegetation; fish; birds; terrestrial mammals; marine mammals



		22

		Remove, slot, breach, or score ice road stream crossings prior to spring breakup to ensure adequate flow and drainage conditions at stream crossings.

		Ice infrastructure

		ROP C-3; ADF&G; ADNR DMLW

		Soils, permafrost, and gravel resources; water resources; wetlands and vegetation; fish; birds



		23

		Place gravel roads perpendicular to the general flow direction when crossing natural drainages to maintain the existing flow patterns and characteristics.

		Gravel infrastructure

		ROP E-6; ADNR DMLW; ADF&G

		Water resources; wetlands and vegetation; fish; birds 



		24

		Design and construct stream and swale crossings to ensure the free passage of fish, minimization of erosion, maintenance of natural drainage characteristics, and the minimization of impacts to natural stream flow. Bridges would be used to cross rivers and major streams.

		Gravel infrastructure

		ROP E-6; ADF&G; ADNR DMLW

		Water resources; wetlands and vegetation; fish; birds



		25

		Collect 3 years of hydrologic and fish data at stream crossing and ensure fish passage at stream crossings.

		Gravel infrastructure

		ROP E-14; ADF&G; ADEC

		Fish



		26

		Design fish-passage culverts in consultation with ADF&G.

		Gravel infrastructure

		ADF&G; ADEC

		Fish 



		27

		Install cross-drainage culverts as needed to maintain natural surface drainage to mitigate the risk of sheet flow interruption and thermokarsting. The estimated spacing of culverts is approximately every 1,000 feet. (Exact placement would be adjusted based on a field survey of in-field local drainage patterns.)

		Construction

		ROP E-6; ADF&G

		Soils, permafrost, and gravel resources; water resources; wetlands and vegetation; birds



		28

		Place bridges and river crossings at narrow river sections, where practicable, to avoid gravel fill and minimize the number of piers/pilings placed below ordinary high water.

		Gravel infrastructure

		ADF&G

		Water resources; wetlands and vegetation; fish



		29

		Construct bridge abutments from sheet pile to reduce the overall gravel footprint and protect the structures from embankment erosion and stream scour.

		Construction

		ROP E-6; ADF&G; ADEC

		Soils, permafrost, and gravel resources; water resources; fish 



		30

		Do not stockpile gravel in Waters of the U.S., including wetlands. Gravel would be stockpiled in upland areas or on ice pads.

		Gravel infrastructure

		ADF&G; ADNR DMLW

		Soils, permafrost, and gravel resources; water resources; wetlands and vegetation; birds



		31

		Install vertical support members (for pipelines) from ice roads and pads, and ensure drill cuttings are temporarily stored on ice and removed to the gravel mine site prior to spring breakup.

		Construction

		AOGCC; ADNR DMLW

		Soils, permafrost, and gravel resources; water resources; wetlands and vegetation



		32

		Conduct trenching activity (e.g., pipeline road crossings) during winter and temporarily store trench materials on plywood, plastic sheeting, or an ice pad to avoid additional impacts to wetlands (e.g., fill).

		Construction

		ADNR DMLW

		Soils, permafrost, and gravel resources; water resources; wetlands and vegetation



		33

		Minimize heat transfer and impacts to permafrost from Project infrastructure on gravel pads by: designing flare stack height to reduce radiant heating; filling the gap between well conductors and inner pipes with polyurethane foam; using thermosyphons adjacent to well rows and at-grade structures; and installing insulation below the foundation floors of heated, at-grade structures.

		Construction and operations

		ADEC; ADNR

		Soils, permafrost, and gravel resources



		34

		Elevate on-pad heated buildings or structures using pilings, to the extent practicable, to prevent or reduce heat transfer to underlying soils and preserve the thermal integrity of the permafrost.

		Facilities

		ADEC

		Soils, permafrost, and gravel resources



		35

		Implement snow removal management measures to reduce the potential for gravel to be pushed off roads and pads during snow removal operations.

		Construction and operations

		ADNR DMLW

		Soils, permafrost, and gravel resources; water resources; wetlands and vegetation



		36

		Implement dust control measures for gravel roads, pads, and mining operations to reduce fugitive dust that can settle on vegetation or snow, which could increase thermal conductivity (i.e., reduce albedo), lead to thermokarsting, and promote earlier spring thaw in affected areas.

		Gravel infrastructure

		ROP A-10; ADEC

		Soils, permafrost, and gravel resources; air quality; visual resources; water resources; wetlands and vegetation; fish; birds; terrestrial mammals; public health



		37

		Implement strict guidelines for travel on ice roads to avoid tundra damage, including requiring ice road driver training, establishing speed and weight limits, and installing road-edge delineators along both sides of roads.

		Ice road travel

		ADF&G; ADNR DMLW

		Soils, permafrost, and gravel resources; wetlands and vegetation; birds; terrestrial mammals



		38

		Install Colville River pipeline crossings (e.g., diesel, seawater) with insulation and placed within an outer pipeline casing, which would inhibit heat transfer to permafrost, contain fluids in the event of a pipeline leak, and provide structural integrity to the pipeline crossing.

		Pipelines

		ADEC

		Soils, permafrost, and gravel resources; Water resources; Spill risk



		39

		Design, construct, and use ice roads that are a minimum of 6 inches thick during winter construction to eliminate or minimize impacts to wetlands and tundra.

		Ice infrastructure

		ROP C-2; ADF&G; ADNR DMLW

		Soils, permafrost, and gravel resources; wetlands and vegetation; birds; terrestrial mammals



		40

		Implement an erosion control plan to detail ways the Project would prevent or mitigate erosion that could impact terrestrial and aquatic environments. The plan would include CPAI’s operations, monitoring, and maintenance procedures that detail the actions CPAI would undertake to monitor, maintain, and if needed, remediate gravel fill impacting surrounding tundra and wetlands.

		Erosion control

		ROP E-6; ADF&G; ADEC; ADNR DMLW

		Soils, permafrost, and gravel resources; visual resources; water resources; wetlands and vegetation; fish; birds; terrestrial mammals; marine mammals; subsistence and sociocultural systems



		41

		Place cleared (i.e., plowed) snow in designated snow-storage areas and manage stormwater from all gravel pads to prevent contaminants from being released during spring breakup. Select snow push areas annually based on avoiding areas of thermokarsting, proximity to waterbodies, and evaluations of areas used the previous year.

		Snow management

		ROP A-3; ADNR; ADEC

		Soils, permafrost, and gravel resources; water resources; wetlands and vegetation



		42

		Use a minimum of 5-foot-thick section for gravel pads and roads to maintain a stable thermal regime by insulating the underlying tundra and offsetting the loss of insulating effect caused by the compression of the vegetated tundra beneath the gravel.

		Gravel infrastructure

		ROP E-5; ADNR DMLW

		Soils, permafrost, and gravel resources



		43

		Route ice roads to avoid shrub areas and large areas of tussock tundra to the extent practicable.

		Ice infrastructure

		ROP C-2; ADF&G; ADNR DMLW

		Wetlands and vegetation; birds; terrestrial mammals



		44

		Construct pipelines aboveground, to the extent practicable, to minimize permafrost impacts.

		Pipelines

		ADEC; ADNR

		Soils, permafrost, and gravel resources



		45

		On BLM-managed lands, withdraw unfrozen water from lakes and not rivers and streams during winter to maintain populations of, and adequate habitat for, fish and invertebrates. Ice aggregate would not be removed from areas of grounded ice less than or equal to 4 feet in depth (on BLM-managed lands) without authorization from the BLM, on a site-specific basis.

		Water withdrawal

		ROP B-1; ADNR DMLW; ADEC

		Water resources; fish



		46

		Do not construct causeways or docks in any river mouth or delta. Causeways, docks, artificial islands, or other bottom-fast structures, if employed, would be designed to ensure free passage of fish and prevent changes to water circulation patterns or water quality.

		Gravel infrastructure

		ROP E-3; ADNR DMLW; ADF&G

		Water resources; fish; birds



		47

		Maintain air-traffic altitudes consistent with NPR-A ROP F-1, except during takeoffs and landings, and unless doing so would endanger human life or violate safe flying practices, to avoid disturbing caribou, birds, and subsistence users, when feasible. (Some air traffic would be required to support the Project or for regulatory compliance [e.g., wildlife studies, hydrology studies] and to ensure cleanup following the ice-road season could require flying at lower altitudes.)

		Air traffic

		ROP F-1; ADF&G

		Noise; visual resources; birds; terrestrial mammals; marine mammals; subsistence and sociocultural systems



		48

		Develop a bear-interaction plan for Project personnel to minimize conflicts between bears and humans.

		All

		ROP A-8; ADF&G

		Terrestrial mammals; marine mammals



		49

		Minimize disruption to caribou movement by maintaining a minimum clearance of 7 feet between the bottom of pipelines and the ground surface. 

		Pipelines

		ROP E-7; ADF&G; ADEC

		Terrestrial mammals; subsistence and sociocultural systems; spill risk



		50

		Design facilities to minimize nesting, denning, or sheltering opportunities for ravens, raptors, and foxes. Prohibit intentional feeding of wildlife.

		Facilities

		ROP E-9; ADF&G

		Birds; terrestrial mammals



		51

		Minimize the amount of light visible from outside of facilities, including directing artificial exterior lighting inward and downward during all months of the year, which would prevent waterfowl (including species listed under the ESA) from striking facilities during low light conditions.

		Facility lighting

		ROP E-10; typical ESA conservation measure; ADF&G

		Birds



		52

		Minimize the take of species, particularly those listed under the ESA and BLM Special Status Species, by conducting eider and yellow-billed loon surveys and working with resource agencies to ensure facilities minimize impacts to species found (e.g., ensure off-pad utility lines are either buried or suspended from pipe racks to the extent feasible, locate towers on pads near existing buildings to the extent feasible, minimize the use of tower guy wires, clearly mark guy wires that are used to prevent collisions). 

		Facilities

		ROPs E-11 and J; typical ESA conservation measure; ADF&G

		Birds



		53

		Develop a new gravel mine site that would not result in the loss of raptor nesting habitat because it would not take gravel from cliffs, river channels, or stream channels in a manner that would affect river bluffs.

		Gravel source

		ROPs E-8 and E-15; ADF&G

		Birds



		54

		Minimize the electrocution hazard by suspending electrical distribution lines from pipe racks or burying cables (versus the use of overhead power lines) off pad.

		Utilities

		ROP E-20; typical ESA conservation measure; ADF&G



		Birds



		55

		Provide the BLM authorized officer with GIS-compatible location information to facilitate agency monitoring and assessment of wildlife movements through the Project area after Project construction.

		Facilities

		ROP E-19; ADF&G

		Birds; terrestrial mammals



		56

		Locate pipelines parallel to new and existing gravel roads and maintain a minimum separation distance of 500 feet, where feasible, to minimize caribou disturbance and prevent excessive snow accumulation from snowdrifts and snow removal.

		Pipelines

		ROP E-7; ADF&G

		Terrestrial mammals; spill risk



		57

		Contract with a state-registered Primary Response Action Contractor to assist with quick spill response impacts in the event of a spill. 

		Operations

		ROP A-4; ADEC

		Spill risk



		58

		Align pipe racks installed adjacent and parallel to existing pipeline racks so vertical support members for each pipe rack are in line, to the extent practicable, to reduce obstructions to caribou and subsistence user movements.

		Pipelines

		ADNR

		Birds; terrestrial mammals; subsistence and sociocultural systems



		59

		Use a muted (i.e., non-reflective) coating on pipelines to avoid glare.

		Pipelines

		ADNR

		Visual resources; birds; terrestrial mammals; marine mammals; subsistence and sociocultural systems



		60

		Implement policies, procedures, and training to prevent wildlife attraction to Project facilities, including use of predator-proof dumpsters for food waste collection; a strict policy prohibiting the feeding of wildlife; and the use of Ziploc bags or other sealed containers for meals-on-the-go to conceal food odors. 

		Waste management and wildlife interaction

		ROPs A-8 and I-1; ADEC

		Birds; terrestrial mammals; marine mammals 



		61

		Implement a Wildlife Avoidance and Interaction Plan that would include procedures to eliminate, minimize, and mitigate bear interactions. CPAI conducts training on waste management practices and would conduct Project-specific training on waste management to guide employees and contractors on managing predators.

		Waste management

		ROPs A-1, A-2, A-8, and I-1; typical ESA conservation measure; ADF&G; ADNR; ADEC

		Birds; terrestrial mammals; marine mammals



		62

		Protect grizzly and polar bear denning sites by prohibiting cross-country travel or use of heavy equipment within 0.5 mile of a grizzly bear den and within 1.0 mile of a polar bear den. Where necessary, CPAI would conduct surveys near coastal areas to locate potential polar bear dens, in consultation with the U.S. Fish and Wildlife Service, as appropriate, before initiating activities in coastal habitat between October 30 and April 15.

		All

		ROP C-1; typical ESA conservation measure; ADF&G; ADNR DMLW

		Terrestrial mammals; marine mammals



		63

		Conduct training for Project personnel on NPR-A ROPs, standards, and environmental, social, traditional, and cultural concerns specific to the Project region, including training on community interactions. This training would be designed to ensure strict compliance with local and corporate drug and alcohol policies.

		Personnel 

		ROP I-1; NSB

		Subsistence and sociocultural systems; cultural resources 



		64

		Prohibit Project employees from hunting and trapping activities while employees are on active work status to avoid increased competition for subsistence and recreational wildlife resources.

		Personnel

		ROP H-3; ADF&G

		Subsistence and sociocultural systems



		65

		Use the results of cultural and paleontological resource surveys to inform Project design and facilities placement. The Project would avoid known cultural and paleontological resources during ground-disturbing activities, including the construction of ice roads.

		Construction

		ROP E-13; ADNR

		Cultural and paleontological resources



		66

		Implement a Visual Resources Management Plan to minimize visual resource impacts, consistent with the Visual Resources Management Class for the lands on which Project facilities would be located. 

		Project infrastructure

		ROP E-17; ADNR

		Visual resources



		67

		Avoid disturbance of caribou and strictly prohibit chasing wildlife with vehicles. 

		Personnel

		ROP M-1; ADF&G

		Birds; terrestrial mammals; marine mammals; subsistence and sociocultural systems



		68

		Continue to consult with affected subsistence communities, tribes, Alaska Native Corporations, and NSB, as well as the Kuukpikmuit Subsistence Oversight Panel, Alaska Eskimo Whaling Commission, Nuiqsut Whaling Captains, and Barrow Whaling Captains to mitigate potential impacts to subsistence activities. Plans would be maintained to ensure these consultations continue both periodically and robustly.

		All

		ROP H-1; NSB

		Subsistence and sociocultural systems



		69

		Continue to consult with the Kuukpik Subsistence Oversight Panel, the Native Village of Nuiqsut, and Kuukpik Corporation to ensure Project activities do not adversely affect subsistence activities. CPAI would continue to hold frequent public community meetings well in advance of future activities. Travel would be scheduled with flexibility and managed through the use of speed limits, rerouting, and traffic stoppages to avoid conflict with subsistence use and hunting areas during seasonal periods.

		All

		ROPs E-1, F-1, H-1, H-3, and I-1; NSB

		Subsistence and sociocultural systems



		70

		Continue to provide annual funding for the Kuukpik Subsistence Oversight Panel to help support the executive director and coordinate panel activities.

		All

		ROPs E-1, F-1, H-1, H-3, and I-1; NSB

		Subsistence and sociocultural systems



		71

		Conduct high-disturbance construction activities such as gravel mining and placement, and pipeline and facility construction, primarily during the winter months when subsistence activity levels are relatively low and disruptions to water flows can be minimized.

		Construction

		ADF&G

		Water resources; fish; birds; terrestrial mammals; subsistence and sociocultural systems



		72

		Include subsistence tundra access ramps and pullouts on gravel roads with locations based on community input. The pullouts would allow local residents to access the areas adjacent to roadways. The tundra access ramp and pullouts would be designed with considerations of lessons learned from the Greater Mooses Tooth 1 and 2 projects.

		Gravel infrastructure

		ADNR DMLW; NSB

		Subsistence and sociocultural systems



		73

		Prohibit the use of airboats on rivers within BLM-managed lands and within a 50-mile radius of Nuiqsut, except for emergencies and emergency response training.

		Operations

		ADNR DMLW; ADF&G

		Noise; birds; fish; terrestrial mammals; marine mammals; subsistence and sociocultural systems



		74

		Continue the internship program (CareerQuest) to introduce Nuiqsut high school students to jobs and careers in the oil fields and in their community.

		Community outreach

		NSB

		Economics; subsistence and sociocultural systems



		75

		Continue to strive to hire qualified Nuiqsut, NSB, and Alaska residents for oil field jobs.

		Personnel

		NSB

		Economics



		76

		Ensure current communications protocols for CPAI helicopter, fixed-wing aircraft, and marine-vessel traffic are adequate to address community (Nuiqsut) concerns about traffic-related impacts to subsistence activities.

		Air and vessel traffic

		ROP F-1; NSB

		Subsistence and sociocultural systems



		77

		[bookmark: _Hlk44342412]Allow Nuiqsut residents reasonable use of Project roads to access subsistence areas throughout the life of the Project.

		Gravel infrastructure

		ROPs E-1 and H-1; NSB; ADNR DMLW

		Subsistence and sociocultural systems



		78



		Implement avoidance measures to ensure protection of cultural resource sites during Project activity by establishing a 500-foot avoidance buffer consistent with NSB regulations.

		All

		NSB

		Cultural resources



		79

		Reduce and minimize air pollution through air quality monitoring and modeling, as appropriate. Develop an emissions inventory and apply additional mitigation measures and activity modifications, as appropriate, in response to the air quality information generated. Make reports generally available to the NSB and local communities.

		Air emissions

		ROP A-10; ADEC; NSB

		Air quality; public health



		80

		Adhere to the BLM’s oil and gas air resources ROPs, as applicable. These practices would minimize air emissions resulting from both Project construction and operations and would include: watering gravel roads to minimize fugitive dust, using clean fuels such as ultra-low sulfur diesel and natural gas, and the use of low emissions emitting equipment (including maximum use of electrical power, Tier IV final engines - or similar emission reduction technology for drill rigs and hydraulic fracturing equipment prior to WPF facility startup – storage tank closed vent systems to the extent practicable, and green completions).

		All

		ADEC

		Air quality; climate change; water resources; wetlands and vegetation; public health



		81

		Use ultra-low sulfur diesel fuel (as defined by ADEC) in all diesel-fueled vehicles and equipment.

		Vehicles and equipment

		ROP A-9; ADEC

		Air quality; public health



		82

		Use totally enclosed or acoustically packaged permanent electric power generator sets to abate noise.

		Generators

		ADEC

		Noise; birds; terrestrial mammals; marine mammals



		83

		Generate Project power using the power plant at the WPF following facility startup and provide power to drill rigs except during periods when power from the WPF is unavailable. Use ultra-low-sulfur diesel powered portable generators to supply Project power prior to facility startup or during periods of facility maintenance, shutdown, or upsets.

		Utilities

		ADEC; AOGCC

		Air quality; public health



		84

		Power off vehicles and heavy equipment (i.e., rolling stock) used for oil and gas operations when not in active use, to the extent practicable.

		Vehicles

		ROP A-7; ADEC

		Air quality; climate change; public health



		85

		Equip vehicles with block heaters and institute Project practices to power off and plug in vehicle engines when temperatures are -30°F or above to conserve fuel and reduce emissions.

		Vehicles

		ADEC

		Air quality; climate change; public health



		86

		Use Finewater Mist for process module fire protection and a non-ozone depleting agent for drill site and non-process module fire protection in lieu of Halon.

		Fire protection

		ADEC

		Air quality; water quality



		87

		Manage all waste in accordance with a comprehensive waste management plan to reduce impacts to human health and safety and to minimize potential effects to subsistence resources, including fish and wildlife. This would be accomplished using the Alaska Waste Disposal and Reuse Guide (the “Red Book”). This guide addresses: waste prevention and reduction, recycling, treatment, and disposal. The waste management plan would include measures to avoid attracting wildlife, disposal of putrescible waste, disposal of pumpable waste, and disposal of wastewater. As allowed, injectable waste would be injected into the subsurface via disposal wells or used for enhanced oil recovery.

		Waste management

		ROP A-2; ADEC

		Water resources; wetlands and vegetation; birds; terrestrial mammals; marine mammals; subsistence and sociocultural systems



		88

		Audit contractors’ health, safety, and environment performance to ensure safe practices are followed.

		Personnel

		ADEC

		Water resources wetlands and vegetation; fish; birds; terrestrial mammals; marine mammals; subsistence; public health



		89

		Audit the Project on a scheduled basis to ensure compliance with all environmental laws, regulations, and local requirements, company policies and procedures, and other regulations regarding safety, land use, fire codes, etc.

		All

		ADNR DMLW; ADEC

		All



		90

		Employ Field Environmental Coordinators to monitor compliance with permits and other Project requirements.

		All

		ADNR

		All



		91

		Evaluate environmental considerations when purchasing new storage tanks or adding new emissions sources that may affect the environment or operating permits.

		All

		ROP A-10; ADEC

		All



		92

		Review new chemicals being considered for use on the Project to ensure the materials would minimize the generation of hazardous waste or risk to employees.

		Operations

		ROP A-3; ADEC

		All



		93

		Develop and implement a spill prevention and response contingency plan for the Project (in accordance with 40 CFR 112) to reduce impacts to human health and safety and to minimize potential effects to subsistence resources, including fish and wildlife. The Plan would cover Project operations and describe spill prevention measures and on-site cleanup materials for permanent fueling stations, use of proper storage containers and liner materials, proper container identification, and notice of reportable spills. Identification of drip pans (i.e., “duck ponds”) would be addressed through Project operating procedures.

		Spill prevention and response

		ROP A-4; ADEC

		All



		94

		Use a hazardous materials contingency plan (also known as a spill prevention and response contingency plan), prepared pursuant to NPR-A ROP A-3, that would detail response actions, drills, and responder training.

		Spill prevention and response

		ROP A-3; ADEC

		All



		95

		Build and operate pipelines with the best available technology for detecting and preventing corrosion or mechanical defects to minimize impacts related to point source pollution from oil spills or leaks.

		Pipelines

		ROP E-4; ADEC

		All



		96

		Install pipeline valves on each side of Judy (Kayyaaq) and Fish creek crossings, to allow isolation of produced fluids pipelines on either side of bridges and minimize potential spill impacts in the event of a leak or break. These valves would reduce subsistence user concerns related to downstream contamination from the Project. Isolation valves or vertical loops would be installed on the Willow (sales oil) pipeline at each side of the Ublutuoch (Tiŋmiaqsiuġvik) River, and on each side of the segment crossing the Nigliagvik Channel, Niġliq Channel, and lakes L9341 and L9323. Vertical loops would be installed on the diesel pipeline at each side of the Miluveach River, Kachemach River, and Colville River. Two methods of leak detection will be used for the seawater and diesel pipeline crossings under the Colville River: (1) leak detection mass balance (primary), and (2) optical leak detection (secondary, within casing).

		Pipelines

		ADEC

		All



		97

		Implement CPAI’s “Target Zero” spill prevention program, which is designed to raise awareness around spill prevention and pass on lessons learned, for the Project.

		Spill prevention and response

		ROP A-3, A-4, and A-5; ADEC

		All



		98

		Implement a fuel transfer standard operating procedure and use secondary containment on regulated oil and hazardous materials storage tanks.

		Spill prevention and response

		ROPs A-4 and A-5; ADEC

		All



		99

		Continue to implement an extensive corrosion inspection program which includes ultrasonic inspection, radiographic inspection, coupon monitoring, metal loss detection pigs and geometry pigs (applicable to pig-capable pipelines), and infrared (heat signature detection) technology. The inspection programs are American Petroleum Institute Standard 570-based programs that focus inspection efforts on areas of greatest potential for spills.

		Spill prevention and response

		ROP A-3; ADEC

		All



		100

		Continue CPAI’s operating practice to immediately and completely clean up all spills, recovering 100% of spilled material for recycling when possible.

		Spill prevention and response

		ROP A-3; ADEC

		All



		101

		Periodically treat pipeline fluids, as appropriate to product types, with chemicals to limit corrosion potential.

		Pipelines

		ROPs A-3 and E-4; ADEC

		All



		102

		Equip and maintain oil spill response equipment intended for use in winter conditions for effective use in Arctic conditions (i.e., in a manner to prevent the freezing or icing of the equipment).

		Spill prevention and response

		ROPs A-3 and A-4; ADEC

		All



		103

		Hydrostatically test pipelines prior to placing them into operation.

		Pipelines

		ROP E-4; ADEC

		All



		104

		Provide access to the GMT and Alpine developments (under Alternatives B, C, and E) to offer additional response capabilities and minimize response time in the event of a spill or other unintended release or emergency.

		Spill prevention and response

		ROPs A-3 and A-4

		All



		105

		Stage spill response equipment in strategic locations (e.g., drill sites) for initial spill response. On-site staged equipment would facilitate the rapid deployment of response personnel and may minimize or reduce the overall impacts associated with a spill or other accidental release.

		Spill prevention and response

		ROPs A-3 and A-4; ADEC

		All



		106

		Designate Spill Response Teams and Hazardous Materials Response Teams, consisting of trained volunteer spill and hazardous materials response personnel on site.

		Spill prevention and response

		ROP A-3; ADEC

		All



		107

		Continue to participate in the Mutual Aid Agreement among North Slope operators to supply labor and equipment for immediate spill response. Spill response drills and exercises would ensure response readiness and awareness; these drills would be scheduled according to the National Preparedness and Response Exercise Program guidelines and typically involves production, drilling, or pipeline spill response scenarios

		Spill prevention and response

		ROP A-3; ADEC; NSB

		All



		108

		Do not refuel equipment within 500 feet of the active floodplain of any waterbody unless approved by the BLM authorized officer. Fuel-storage stations, except as approved by the BLM authorized officer, would be located at least 500 feet from waterbodies except for small caches (up to 210 gallons) for fueling motorboats, float planes, and small equipment.

		Spill prevention and response

		ROP A-5; ADNR DMLW; ADEC

		All



		109

		Design well cellars to contain fluid drips and leaks.

		Spill prevention and response

		ROP A-4; ADEC

		All



		110

		Continue philanthropy programs from local oil fields to provide income and other benefits to the residents of Nuiqsut.

		All

		None

		Economics; sociocultural systems; public health



		111

		Design all bridges to maintain bottom chord clearance of at least 4 feet above the 100-year design flood elevation, or at least 3 feet above the highest documented flood elevation, whichever is higher. Additionally, design the Judy (Kayyaaq) Creek and Fish Creek bridges to maintain bottom chord clearance of at least 13 feet above the 2-year design flood elevation (open water) to provide vessel clearance.

		Bridges

		ROP E-6

		Soils, permafrost, and gravel resources; water resources; wetlands and vegetation; fish; birds; terrestrial mammals; marine mammals; subsistence and sociocultural systems; public health



		112

		Include construction of up to three subsistence boat ramps to provide local residents with improved river access. Locations would include the Ublutuoch (Tiŋmiaqsiuġvik) River near the existing GMT-1 access road, Judy (Kayyaaq) Creek at the proposed Willow BT1 access road crossing, and Fish Creek at the proposed access road crossing (BT4 under Alternatives B, C, and D; BT2 under Alternative E).

		All

		ROP E-1

		Subsistence and sociocultural systems; public health



		113

		Implement a speed limit of 35 mph and stop traffic when caribou are crossing the road on all 32-foot-wide (surface width) roads. On roads with a 24-foot-wide surface width, implement a 25-mph speed limit for health, safety, and environmental purposes, including to reduce potential impacts to vegetation from dust and to wildlife.

		Gravel infrastructure

		None

		All



		114

		Build a constructed freshwater reservoir to ensure a reliable source of fresh water for the Project while minimizing the need for water withdrawals from Willow-area lakes. Adaptively manage water levels by installing a flow control gate and valve to allow reduction of flow velocity into the reservoir based on monitoring of water levels in Lake M0015 and the lake outlet into Willow Creek if necessary.

		Water withdrawal

		None

		Water resources; wetlands and vegetation; fish; birds



		115

		Place pipelines at Fish Creek and Judy (Kayyaaq) Creek on structural steel supports attached to the bridge girders below the bridge deck to avoid placement of pipeline VSMs below OHW.

		Pipelines

		LS K-1

		Water resources; fish; birds



		116

		Remove the airstrip approach lighting access and secondary access roads from the proposed Project design to reduce the gravel footprint.

		Gravel infrastructure

		ROP E-5

		All



		117

		Develop a module delivery option that uses the existing Oliktok Dock and staging pad to avoid the need to construct an MTI.

		Gravel infrastructure, module delivery

		ROP E-5

		All



		118

		Minimize the footprint of the gravel mine based on amount of gravel needed (i.e., less gravel needed for Option 3).

		Gravel infrastructure, mine site

		ROP E-5

		All



		119

		Reduce potential fugitive methane emissions by processing and compressing produced gas for reinjection and gas lift to enhance production.

		Pipelines, air quality

		None

		Air quality; Climate change



		120

		Minimize vented hydrocarbon methane gas volumes by initially depressurizing pipelines to the production system, flare, and then purge lines with nitrogen prior to opening. By using nitrogen sweep and purge, little to no natural gas should be released when opening the equipment to atmosphere. 

		Pipelines, and air quality

		None

		Air quality; Climate change



		121	Comment by Zachary Huff: Items 121 and 122 were taken from RFI 250 response (North Slope Standard Designs)

		Use flaring to support process safety only (no flaring for production).

		Processing facility

		None

		Air quality; Climate change



		122

		Use electric solenoids or instrument air driven pneumatics instead of natural gas driven pneumatics.

		Processing facility

		None

		Air quality; Climate change



		123	Comment by Zachary Huff: Items 123, 124, and 125 were taken from RFI 250 response (Willow Specific Design Features)

		Use high efficiency turbines at the WPF (versus older frame style units employed at Prudhoe Bay and Kuparuk.

		Processing facility

		None

		Air quality; Climate change



		124

		Use waste heat from the power generation turbines at the WPF to provide building and process heat for the WPF. No gas fired process heaters would be required during normal operations. 

		Processing facility

		None

		Air quality; Climate change



		125

		Use waste heat from fuel gas fired drill site heaters to supply building heat at drill sites to reduce electrical demand.

		Drill site facilities

		None

		Air quality; Climate change



		126

		Prevent hydrocarbon emissions by installing vapor recovery units on hydrocarbon process tanks and vessels to prevent hydrocarbon emissions. (Note: these are process vessels and not storage vessels in the regulatory sense of the word. The infield flowlines, processing facility, and sales pipeline design obviate the need for permanent oil storage capacity onsite.)

		Processing facilities and storage tanks

		None

		Air quality; Climate change



		127

		Use three-phase (gas, oil, and water) lines, which flow from each drill site to the Willow processing facility, and gas injection pipelines which flow from the Willow processing facility to each drill site, instead of gas gathering lines. Both types of overland pipelines have connections that are welded by design and largely avoid flanged connections minimize potential for leaks. These pipelines would employ the same leak detection surveys as the existing Alpine development (i.e., the lines will be surveyed in accordance with state regulations 18 AAC 75.080).

		Pipelines

		None

		Air quality; Climate change; Spill risk



		128

		Conduct leak surveys (including methane) in accordance with New Source Performance Standard (40 CFR 60 OOOa or OOOOb [whichever regulation is applicable at the time]). Recycle the produced gas, not used for fuel or safety flare, and inject it for gas lift for reservoir pressure support (see also measure number 119).

		Processing facilities and pipelines

		40 CFR 60

		Air quality; Climate change



		129

		Prior to WPF commissioning, use gas from the GMT-2 production pipeline to power the Willow Operations Center turbine via fuel gas rather than diesel fuel, which would produce less emissions than diesel fuel.

		Processing facility

		None

		Air quality; Climate change



		130

		Use centrifugal compressors equipped with dry seals. Dry seal systems minimize methane leakage (versus wet seals).

		Processing facility

		None

		Air quality; Climate change



		131

		Use electric power (from Project gas-fired turbines) for drilling and completion activities (e.g., drill rig and hydraulic fracturing equipment), versus using diesel fuel powered units.

		Processing facility and drill site equipment

		None

		Air quality; Climate change



		132

		Capture and reinject produced gas during drilling, well completions, flowbacks, and well maintenance once the wellsite is connected by pipeline to the WPF to reduce combustion and methane emissions.

		Processing facility and drill site equipment

		None

		Air quality; Climate change



		133

		Voluntarily comply with the Oil and Gas Methane Partnership, administered by the United Nations, which aims to improve methane measurements and drastically reduce methane emissions. As part of the program, the Willow Project would develop and implement methane measurement, reporting, and reduction plan, which would be subject to verification under the Oil and Gas Methane Partnership.

		Processing facilities, drill sites, and pipelines

		None

		Air quality; Climate change



		134

		Implement a vehicle management plan (as required under the NSB rezoning ordinance), including traffic reduction measures.

		Vehicles

		None

		Air quality; Climate change



		135

		Use mineral oil-based drilling muds where technically feasible to reduce vented methane emissions.

		Well drilling

		None

		Air quality; Climate change



		[bookmark: _Hlk117158017]136

		Use insulation in gravel roads and gravel pads where practicable to reduce the overall embankment height and gravel fill volume requirements while still maintaining thermal stability of the underlying permafrost.

		Gravel infrastructure

		NSB rezoning ordinance requirement

		Permafrost and gravel resources; Terrestrial mammals; Subsistence



		137

		CPAI will institute the following restrictions to ground-vehicle traffic in the Willow Project area (i.e., gravel and ice roads extending south/southwest from GMT-2):

· The maximum speed limit on Willow gravel roads will be 35 mph to reduce the potential for vehicular accidents and disturbance of caribou. Infield roads that are 25 feet wide will have a maximum speed of 25 mph.

· Periodic traffic closures will be instituted when groups of 25 or more caribou appear to be approaching the road and current traffic exceeds 15 vehicles per hour.

· Wildlife will always have the right-of-way and vehicle traffic will be slowed or stopped to allow animals to cross Project roads.

· Bus transportation will be used as the primary means to transport personnel between camps and their assigned work locations, as well as between camps and the Alpine CD1 airstrip during mobilization and demobilization.

		Vehicles

		None

		Air quality; Birds; Terrestrial mammals; Subsistence



		138

		CPAI will institute the same safety access and use guidelines for Project roads as the operating Alpine development and Greater Mooses Tooth facilities.

		Gravel roads

		None

		Subsistence





[bookmark: _Hlk43994944]Note: °F (degrees Fahrenheit); ADEC (Alaska Department of Environmental Conservation); ADF&G (Alaska Department of Fish and Game); ADNR (Alaska Department of Natural Resources); AOGCC (Alaska Oil and Gas Conservation Commission); BLM (Bureau of Land Management); BT1 (Bear Tooth 1 drill site); BT2 (Bear Tooth 2 drill site); BT3 (Bear Tooth 3 drill site); BT4 (Bear Tooth 4 drill site); BT5 (Bear Tooth 5 drill site); CPAI (ConocoPhillips Alaska, Inc.); DMLW (Division of Mining, Land, Water); EIS (Environmental Impact Statement); ESA (Endangered Species Act); GIS (geographic information system); GMT-1 (Greater Mooses Tooth 1); GMT-2 (Greater Mooses Tooth 2); HDD (horizontal directional drilling); LS (lease stipulation); mph (miles per hour); MTI (module transfer island); No. (number); NPR-A (National Petroleum Reserve in Alaska); NSB (North Slope Borough); OHW (ordinary high water); ROP (required operating procedure); VSM (vertical support member); WPF (Willow Processing Facility). All cited lease stipulations and required operating procedures are from the National Petroleum Reserve in Alaska Integrated Activity Plan/Environmental Impact Statement Record of Decision (BLM 2022).

a Other stipulations include typical State of Alaska or NSB permit stipulations for North Slope activities or typical ESA conservation measures or LSs or ROPs. The table lists the agency from which the typical stipulation would arise.
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[bookmark: _Hlk40087776][bookmark: _Toc125201012]ADDITIONAL SUGGESTED AVOIDANCE, MINIMIZATION, OR MITIGATION CONSIDERED IN THE 2020 WILLOW EIS 

In addition to Project design features, LSs, and ROPs already applicable to the Project, the EIS also considers additional suggested avoidance, minimization, and mitigation measures designed to further reduce or compensate for impacts from the Project. These measures are discussed in the relevant resource sections in both the Willow MDP Final EIS (2020), Chapter 3.0, Affected Environment and Environmental Consequences, and this Willow MDP Supplemental EIS and are summarized in Table I.3.1. They were developed based on suggestions from cooperating agencies, stakeholders, public comments, and BLM staff. 

The decision whether to adopt each new measure will be made in the BLM’s Willow MDP ROD.

[bookmark: _Toc125201120][bookmark: _Hlk8920368]Table I.3.1. Additional Suggested Avoidance, Minimization, or Mitigation 	Comment by Zachary Huff: This table needs updated to reflect the additional suggested measures for the Final SEIS.	Comment by Zachary Huff: ALT TEXT (if not provided for in the Alt Text spreadsheet): This table summarizes additional potential mitigation measures suggested by subject matter experts that may be applied to the project in BLM’s record of decision.

		Section Number and Resource

		Additional Suggested Avoidance, Minimization, or Mitigation



		3.2 – Climate and Climate Change

		None



		3.3 – Air Quality

		Implement a Fugitive Dust Control Plan to mitigate impacts from fugitive particulate matter emissions from the Project. This plan would require regular watering of pads and unpaved roads, enforcing speed limits on unpaved access and haul roads, and several other measures to reduce fugitive dust emissions and impacts. See Appendix I.3, Dust Control Plan, for additional details. 



		3.4 – Soils, Permafrost, and Gravel Resources

		Use the following in design of roads and embankments:

· Separate native soils from Project fill materials using geotextiles or fabrics

· Use thick embankments and shallow slopes

· Monitor thermokarsting, depth of active layer, and compression of soil and vegetation in annual resupply ice road footprint, for footprints that are used consecutively each year



		3.5 – Contaminated Sites

		None



		3.6 – Noise

		Alter flight paths to avoid sensitive areas (such as Nuiqsut)

[bookmark: _Hlk44335856]Limit blasting to the hours of 10:00 a.m. to 8:00 p.m. 



		3.7 – Visual Resources

		Include the following in the plan to minimize visual impacts (plan is required as per ROP E-17): 

· Ensure structures are a color that blends in with the background colors of the natural landscape. All colors would be pre-approved by the BLM. 

· [bookmark: _Hlk42854431]ROP E-7 and CPAI’s design measure 58 (Appendix I.1, Table I.1.2) state that a non-reflective coating would be used on pipelines; that could be expanded to all metal structures not otherwise painted, including but not limited to communications towers and drill rigs.

Minimize light visible from outside of Project facilities at all times of the year by using lighting fixtures with lamps contained within the reflector and shading externally facing windows on buildings. This will minimize impacts on visual aesthetics (i.e., reduce contrast from glare and artificial lighting).



		3.8 – Water Resources

		Appendix E.8 provides detail about culvert, bridge, and pipeline design and how that influences potential effects to water resources. Additional suggested measures to reduce impacts created by culvert, bridge, and pipeline crossings, could include:

Unless a more appropriate method is available, when estimating flood-peak discharge at locations within the Fish (Iqalliqpik) Creek, Judy (Iqalliqpik) Creek, and Ublutuoch (Tiŋmiaqsiġvik) River basins, use a weighted average from a single station analysis of the BLM long-term monitoring station data on each of these streams and the Shell regression equations (Appendix E.8). Weight the results of the two computations based on the uncertainty associated with each estimate. 

As appropriate, consider both 1) snow- and ice-impacted conditions and 2) ice-free conditions in the hydraulic design of bridges, culverts, and pipeline river crossings. Cross-section data at the time of the peak stage and peak discharge that are available for many rivers and streams indicate that the WSE was affected by snow and/or ice blockage. Based on the available information, develop designs that would perform satisfactorily during the design event considering both the possibility of open water conditions and the possibility that snow and ice blockage is occurring at the time of the design event. At a minimum, the magnitude of the blockage used in the designs should be similar to the magnitude of the blockage that has been observed.

At a minimum, design culverts to perform satisfactorily for all flood events up to and including the 50-year event. The headwater-to-diameter ratio at the maximum design condition should be no greater than 1.0.

Identify the locations requiring cross-drainage culverts during spring breakup prior to construction, by noting all locations where water is flowing over the proposed alignment. This is necessary because it is often not possible to determine where water flowing in polygon troughs will cross the alignment during a summer or fall inspection. At the same time, identify the ends of the proposed culverts and the invert elevation of the ends of the culvert in order to maintain the flow in the historic flow path.

At a minimum, design road bridges to pass the 50-year flood-peak discharge with a minimum of a 3-foot freeboard (assuming snow and ice conditions have been considered in estimating the design water surface elevation). Design for bridge foundation scour equal to the maximum scour depth produced by floods up through a magnitude equal to the 100-year flood event, and a geotechnical design practice safety factor of from 2 to 3. Check the bridge design using a superflood and a geotechnical design practice safety factor of 1. The superflood is defined as the 500-year event, 1.7 times the magnitude of the 100-year event, or the overtopping flood, whichever is the least. These are standard criteria used by Alaska Department of Transportation and Public Facilities for bridges on the North Slope in non-designated flood hazard areas.

At a minimum, design pipeline river-crossings to perform satisfactorily for all floods up to and including the 200-year event (including crossings on bridges or VSM). This is the magnitude of the design event that has typically been used for common carrier pipelines on the North Slope and a higher level of design than is being proposed for the Project.

Start bridge and culvert hydraulic computations sufficiently downstream so that the downstream boundary assumptions do not affect the performance of the proposed design. Consider the USACE (1986) report “Accuracy of Computed Water Surface Profiles” in determining the location of the downstream boundary for hydraulic computations.

If the highest observed WSE or high-water mark is higher than the predicted 50-year WSE at a culvert, bridge, or pipeline, re-evaluate the design water surface elevation to confirm that snow and ice blockage, and other details of the computation are accurate. Given the conditions on the North Slope, it is unlikely that high water marks from a 50-year flood or greater would be recognizable unless it occurred in the last 10 to 20 years. Additionally, it is improbable that a 1- to 5-year field program would experience a 50-year flood. It is more likely that snow and ice blockage greater than accounted for in the model used to predict the 50-year WSE or an error in the downstream boundary condition used in the model has occurred.

Use a freeboard at bridges and pipeline crossings which considers the uncertainty in the magnitude of the design flood, the uncertainty in the hydraulic computations, and the height of the ice and debris that may be carried by the flood but is not less than 3 feet.

Where an aboveground pipeline crossing is immediately upstream from a road, backwater from the road during the pipeline design event should be considered when setting the bottom of pipe elevation. Additionally, if the road is designed for a smaller flood than the pipeline, the changes in hydraulic conditions at the pipeline as a result of the road wash-out should be considered (i.e., changes in location of the concentrated flow and the impact on erosion at the VSM). 

Where an aboveground pipeline crossing is immediately downstream from a road, the impact of the road on where water would be flowing and the velocity of the water at the pipeline VSM should be considered. Additionally, if the road is designed for a smaller flood than the pipeline, the changes in hydraulic conditions at the pipeline as a result of the road wash-out should be considered (i.e., changes in the location of the concentrated flow and the impact on erosion at the VSM).

Breach ice road crossings sufficiently that ice from crossing would not contribute to ice jams or increase snow and ice blockage during spring breakup.

Avoid placing multi-season ice pads in floodplains (e.g., construction pads at the mine site).

Prior to HDD construction, provide a monitoring and response plan for determining if drilling mud is being lost to formation or making it to the river or groundwater during drilling.

Should any spills occur on the MTI, the affected gravel would be addressed immediately and removed prior to MTI abandonment.

If Option 1 or 2 is selected, place and maintain appropriate navigation aids on the MTI after it is decommissioned (the top of the MTI is expected to drop to or below the water surface)

Provide annual surveillance of bridge, culvert, and pipeline river crossings to confirm that structures are functioning properly and provide maintenance as required.

[bookmark: _Hlk44336228]Continue to collect baseline data regarding discharge, ice and liquid water conditions and distribution, and bank conditions on the Colville River near Ocean Point throughout winters every year until ice bridge construction so that an ice bridge plan can be drafted that would include exact crossing location for bridge and ramps, plans for flow and fish passage management (should they be needed), and actions to be taken at the end of ice bridge use (such as slotting). Prepare an adaptive management plan that provides detail regarding how any unanticipated surface water flow blockages would be identified and corrected as quickly as possible, to avoid lasting environmental impacts.

Include erosion mitigation features or options in engineering design of boat ramp(s) to prevent or minimize erosion potential at the boat ramp(s) and along adjacent riverbanks.

[bookmark: _Hlk44336312]Develop a maintenance plan for the boat ramps to ensure long-term viability and use of the site(s) while minimizing impacts to the adjacent waterbodies. Include the following points at a minimum:

· Identify entity responsible for site maintenance

· Annual maintenance (grading) of parking pads, turning pads, access ramps, and road access

· Maintain a gravel supply (off-site) to reinforce boat ramps and pads when necessary

· Regular clean-up of pads and surroundings, including back-haul of trash to suitable disposal site

Before construction and continuing through operations, test and monitor freshwater sources that intersect the Project for hydrocarbons.



		3.9 – Wetlands and Vegetation

		If Alternative C or D is selected, monitor vegetation damage, and compression of soil and vegetation in annual resupply ice road footprint (footprints that are used consecutively each year). Because wetter landscapes show less impact from multiyear ice roads (Yokel, Huebner et al. 2007) and ADNR monitors only tussock tundra and soil compaction, this suggested measure would focus on non-tussock wetlands (including patterned ground) with a Cowardin water regime class of Temporarily Flooded, Saturated, or Seasonally Flooded Ground by vegetation type (total live cover of graminoid, shrub, forb, moss) and percentage of bare soil would be monitored with control points and points within ice road footprints to determine changes.

Use vehicle and equipment wash stations and inspect vehicles and equipment for organic matter (e.g., invasive species) prior to moving equipment west of the Colville River to reduce the risk of introducing invasive species. Clean tires and wheel wells so they are free from soils, seeds, and plant parts.

Provide stations to clean footwear and gear so they are free from soils, seeds, and plant parts.

Provide training to employees and contractors in identification, control, and prevention of known invasive plant species. 

Confine loading and unloading of soils for gravel stockpiles to the downwind side of the pile; if piles would be on-site for longer periods of time, seed with appropriate vegetation to reduce wind erosion. Wind barriers (such as snow fences) may also be appropriate in some situations.



		3.10 – Fish

		[bookmark: _Hlk43899506]Identify overwintering fish habitat (maximum water depths, particularly free-water depth under ice cover) in the Itkillik River and other tributaries to the Colville River that might intersect the Option 3 ice road. Avoid crossings of potential overwintering habitat.

Adopt best management practices suggested by National Marine Fisheries Service for essential fish habitat for invasive species (Limpinsel, Eagleton et al. 2017):

· Uphold fish and game regulations of the Alaska Board of Fisheries (AS 16.05.251) and Board of Game (AS 16.05.255), which prohibit and regulate the live capture, possession, transport, or release of native or exotic fish or their eggs. 

· Adhere to regulations and use best management practices outlined in the State of Alaska Aquatic Nuisance Species Management Plan (ADF&G 2002).

· Encourage vessels to exchange ballast water in marine waters (in accordance with the U.S. Coast Guard’s voluntary regulations) to minimize the possibility of introducing invasive estuarine species into similar habitats. Ballast water taken on in the open ocean would contain fewer organisms, and these would be less likely to become invasive in estuarine conditions. 

· Discourage vessels that have not exchanged ballast water from discharging their ballast water into estuarine receiving waters. 



		3.11 – Birds

		[bookmark: _Hlk44336615]Locate mast poles away from the pad edge.

Minimize light visible from outside of Project facilities at all times of the year by using lighting fixtures with lamps contained within the reflector and shading externally facing windows on buildings to minimize the potential for bird strikes.

[bookmark: _Hlk45787798]Implement lighting controls to turn off exterior lighting at satellite pads and other unoccupied facilities when personnel are not present, between August 1 and October 31.

Minimize the number of tall towers.

Limit water withdrawal to lakes without sensitive fish or breeding yellow-billed loons.

Route ice roads around identified yellow-billed loon nesting sites and nesting lakes to avoid vegetation compaction at nesting sites and delayed melt-out of nesting lakes.

Restrict speed limits to minimize collision hazard and dust production (35 miles per hour except in areas of congestion, on bridges, and on pads, which should be slower).

[bookmark: _Hlk44336878]Haze birds out of the blast area before blasting (if resident birds are present in winter).

Minimize noise impacts between June 1 and July 15 when birds on nests would be unable to move away from the disturbance.

Minimize air traffic during the nesting period when the movements of incubating birds are restricted, and the molting period when birds may be energetically stressed and sensitive to disturbance.

Avoid routine use of helicopters during drilling and operations activities to minimize noise and impacts related to birds.

Consider revising traffic patterns, altitude, and location to minimize conflicts with molting geese.

Avoid preferred habitats, where possible.

Minimize barge and support vessel speed to reduce potential for bird strikes.

Complete upgrades to the Kuparuk gravel road system involving wetland fill before or after the nesting season (June 1 through July 31), if possible.



		3.12 – Terrestrial Mammals

		ROP E-6 describes requirements related to caribou ramps over pipelines or buried pipelines. The Project could designate specific locations for these, such as northeast of the airstrip in Alternative B, or areas where caribou movements could be funneled or where roads and pipelines would be close together. The decision to add a crossing ramp over a buried pipeline should consider potential negative effects of reduced access to the pipeline for oil spill detection and response and thermokarst or changes in surface flow due to the resulting long-linear ditch that would fill with water.

[bookmark: _Hlk44337015]Install game cameras to study the effectiveness of measures used to reduce vehicle traffic impacts, such as stopping traffic or caravanning.

[bookmark: _Hlk44337036]Include the following in the vehicle use plan to minimize traffic impacts (plan is required as per ROP M-1): 

· Require vehicles to stop traffic when 25 or more caribou appear to be approaching the road.

· [bookmark: _Hlk44337103]Require vehicles to caravan or require periodic traffic closures when groups of caribou are near a road and the road has traffic rates of more than 15 vehicles per hour. Caravanning has limited ability to lower calving displacement (Lawhead, Prichard et al. 2004), but it may increase crossing success on roads with high traffic levels (more than 15 vehicles per hour) by providing periods without traffic to allow caribou to cross. It may be easier logistically to close the road for a specified number of hours a day (as determined by BLM) rather than caravanning. Spring, fall, and winter would likely be the periods of greatest concern for caribou crossing Project roads.

[bookmark: _Hlk44337180]Restrict Q400 traffic between Alpine and Willow at certain times of year to reduce impacts to caribou.

Require the use of propylene glycol for deicing and for vehicle cooling systems, which is not toxic to wildlife.



		3.13 – Marine Mammals

		None





		3.14 – Land Ownership and Use

		NoneDevelop a coordination plan with other stakeholders who are permitted to use the NSB Community Winter Access Trail snow road (i.e., Nuiqsut residents) by BLM to prevent access conflicts during sealift module movement across the Colville River.



		3.15 – Economics

		None



		3.16 – Subsistence and Sociocultural Systems

		[bookmark: _Hlk44337596]Inform employees who are North Slope residents of company subsistence leave policies and ensure that leave policies are flexible to account for annual variation in the timing and length of subsistence activities.

Employ subsistence representatives who receive daily communications on Project activities and report potential conflicts with subsistence users. Subsistence representatives should be provided with clear communication protocols and training, be local and knowledgeable residents, and be included in field activities the community believes have a high potential of conflicting with subsistence uses (e.g., helicopter-based surveys).

In coordination with local organizations, such as the KSOP (required in CPAI design measure 68), ensure communications include the timing and location of development activities such as air traffic, blasting, and other construction activities. 

Identify areas with high drifted snow accumulation along pipelines after construction and implement a snow management program to clear drifts and create access points (i.e., openings) in areas where drifts accumulate for a long distance (e.g., quarter- and half-mile lengths) along pipelines. Consult with Nuiqsut residents on an appropriate distance for cleared access areas as well as the depth of snowdrifts that impede travel under pipelines.

As part of the Subsistence Plan (required in ROP H-1) and as part of the Proponent’s notification and consultation with Alaska Native groups (ROP H-1), provide equal opportunities for various local entities (e.g., KSOP, NVN, City of Nuiqsut, Kuukpik), in addition to knowledgeable subsistence users, to provide input.

Continue to consult with local subsistence users and community organizations regarding the appropriate design and location of subsistence boat ramps, pullouts, and subsistence tundra access ramps. Consult with other operators regarding other boat ramp projects on the North Slope that may inform future designs. 

Participate in Conflict Avoidance Agreements with the Alaska Eskimo Whaling Commission to reduce potential impacts on bowhead whale hunting resulting from barge and vessel traffic. 

Work with community organizations to establish measures to reduce impacts of vehicle traffic on subsistence activities, particularly during the Project’s construction phase.

Install traffic control signs (e.g., stop signs) to halt industry vehicle traffic at all subsistence access ramps to ensure that subsistence users can cross safely 

[bookmark: _Hlk43901793]Place development-free buffer around Native Allotment be of at least 1 mile to ensure the viability of the allotment for subsistence use. Exceptions would be made for allotment owners who agree to having development closer than 1 mile.



		3.17 – Environmental Justice

		Continue to use the KSOP to maintain meaningful engagement in the Project and identify continuing concerns and specific Project impacts. 

Attend government to government meetings between NVN and BLM, as requested by NVN or BLM, to discuss issues and resolution strategies through construction and operations.



		3.18 – Public Health

		Limited health data are available for Nuiqsut. The best data available date from the NSB’s 2010 survey. Funding a collection of health information for Nuiqsut and studies of contaminant levels in local subsistence resources would provide better data for evaluation of potential health effects associated with oil field development and operation.

Create a public health monitoring program at a regional level to track health indicators that are vulnerable to impacts from oil and gas activities. These indicators should focus on health outcomes and/or determinants of local concern that can be tied to oil and gas activity. Where possible, indicators should include threshold levels and specific actions should be developed for when thresholds are surpassed. The State should be responsible for the development and implementation of the monitoring program; however, the NSB and the Alaska Native Tribal Health Consortium should be consulted in the identification of appropriate indicators, thresholds, and responsive actions.

Establish a Nuiqsut public health coordination group to conduct health education and engage the community in the public health monitoring program described above.



		3.19 – Cumulative Effects

		None



		4.0 Spills

		None





[bookmark: _Hlk43994923]Note: ADNR (Alaska Department of Natural Resources); BLM (Bureau of Land Management); CPAI (ConocoPhillips Alaska, Inc.); HDD (horizontal directional drilling); KSOP (Kuukpik Subsistence Oversight Panel); MTI (module transfer island); NSB (North Slope Borough); ROP (required operating procedure); USACE (U.S. Army Corps of Engineers); VSM (vertical support member); WSE (water surface elevation). 
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[bookmark: _Toc125201013]COOPERATING AGENCY SUGGESTED MITIGATION MEASURES IN THE 2022 DRAFT SUPPLEMENTAL EIS*

During development of this Supplemental EIS’ range of alternatives, BLM and cooperating agencies suggested additional mitigation measures during cooperating agency meetings and in correspondence that may reduce Project impacts. BLM developed potential mitigation measure comments made by cooperating agencies into potential mitigation measures by further developing the comment into an objective and a standard or requirement. Potential mitigation measures not enforceable by BLM were included if the measure could be imposed or mandated by another agency within their regulatory or permitting authority. Measures that were already included as part of Project LSs or ROPs, covered under other permit conditions (e.g., North Slope Borough rezoning), or would not be legal, were removed from further consideration. 

The 2015 Greater Mooses Tooth 1 (GMT-1) ROD directed BLM to prepare a Regional Mitigation Strategy (RMS) to serve as a road map for mitigating impacts from GMT-1 and future oil and gas projects enabled or assisted by the existence of GMT-1 (such as the Willow MDP Project). The RMS identifies areas of potential impacts from oil and gas developments and provides examples of mitigation measures that may reduce those impacts. Additional suggested mitigation measures for the Willow MDP Project that were developed for the 2020 Final EIS and this Supplemental EIS are guided by the principles outlined in the RMS. The decision whether to adopt each new measure will be made in BLM’s Willow MDP ROD.

[bookmark: _Hlk115359157]Table I.4.1 presents the proposed cooperating agency mitigation measures under consideration in this Supplemental EIS.



[bookmark: _Toc125201121][bookmark: _Hlk115359277]Table I.4.1. Cooperating Agency Suggested Mitigation Measures*	Comment by Zachary Huff: ALT TEXT (if not provided for in the Alt Text spreadsheet): This table summarizes suggested potential mitigation measures made by cooperating agencies. The table provides each suggested mitigation measure a number, the measures objective, the measure’s standard or objective, and the affected resources.

		[bookmark: _Hlk117255056]No.

		Objective

		Standard/Requirement

		Affected Resource(s)



		1

		[bookmark: _Hlk118733978]Provide time between development projects to observe impacts and changes to baseline conditions. Observations from developed projects may result in additional NEPA review and analysis, changes to proposed projects (including phases), and/or new mitigation measures.

		[bookmark: _Hlk123129218]Proposed projects that would have a gravel footprint exceeding 300 acres would be limited to developing no more than 65% of the proposed project before instituting a minimum 2-year pause to observe project impacts (e.g., permafrost, hydrology, caribou, subsistence). The authorized officer will be responsible for determining the need for permit review based on the monitored findings.

		All



		2

		[bookmark: _Hlk118734005]Provide time before the construction of Project drill site BT5 is authorized to observe overall pProject impacts and changes to environmental baseline conditions.

		[bookmark: _Hlk123129245]Drill site BT5 and the gravel roadway to BT5 will not be authorized for construction for three years after the construction of the Project's other three drill sites is complete.

		All



		3

		[bookmark: _Hlk118732123]Provide Nuiqsut with a guaranteed minimum proportion of the NPR-A impact mitigation fund as the Nuiqsut is the community most directly impacted by oil and gas development.

		[bookmark: _Hlk123141524]The NPR-A Impact Mitigation Fund will direct a minimum of 15% of the grant funding to the City of Nuiqsut. This direct funding would not prevent Nuiqsut from applying for grants from the NPR-A Impact Mitigation Fund. 

		SocioeconomicsEconomics; Environmental justice



		4

		[bookmark: _Hlk118734119]Provide additional resources to Nuiqsut to support search and rescue efforts. With expanded oil and gas development, many Nuiqsut residents travel further from the village to pursue subsistence opportunities. This expanded range strains the current search and rescue program in the community.

		[bookmark: _Hlk123141541]CPAI will provide Nuiqsut $250,000 for search and rescue equipment and operations with the start of Project construction (i.e., gravel placement). CPAI will provide a second $250,000 payment to Nuiqsut for additional search and rescue equipment following commissioning of the Willow processing facility.

		SocioeconomicsEconomics; Environmental justice; Public health



		5

		Reduce the amount of equipment traveling on Project roads at specific times to reduce impacts to caribou and subsistence users.	Comment by Zachary Huff: Existing measure (2020 ROD)
Vehicle Use Plans (Measure 18)
Objective: Minimize effects to caribou movement due to Project vehicle traffic.
Requirement/Standard: Submit a vehicle use plan to minimize traffic impacts consistent with ROP M-1, include the following or similarly protective measures (consistent with safe movement of equipment and personnel) to mitigate effects to caribou movement:
• Require vehicles to stop traffic when 25 or more caribou appear to be approaching the road.
• Require vehicles to caravan or require periodic traffic closures when groups of caribou are near a road and the road has traffic rates of more than 15 vehicles per hour.

		[bookmark: _Hlk123142460]Install caribou monitoring stations that use real time caribou GPS telemetry data (i.e., caribou collars) and manage road use for successful caribou passage. The applicant and BLM will consult with the NSB wildlife department and ADF&G caribou experts to identify the minimum percentage of the Teshekpuk Caribou Herd that should have active GPS telemetry collars and the caribou density and distance from Project roads that will initiate traffic restrictions.

		Caribou; Subsistence; Environmental justice



		6

		Reduce impacts to calving caribou (approximately May 20 through June 20).

		[bookmark: _Hlk123142484]Outdoor construction activity (e.g., gravel working, building fabrication) will be halted during caribou calving season when calving caribou are within 1 mile of the activity. Drilling and operations activity will be minimized at drill site pads during caribou calving season to the extent that is safely practicable; new activities (e.g., initiating drilling for a new well, hydraulic fracturing) will not be initiated at drill sites during this time.

		Caribou; Subsistence; Environmental justice 



		7

		[bookmark: _Hlk118734209]Collect air quality monitoring data in the immediate area of development, between Nuiqsut and the Willow Project, to confirm the Project is operating at anticipated emissions levels (i.e., as modeled) and provide a record of regulatory emissions violations.

		[bookmark: _Hlk123201847]Install air quality monitoring stations at a predominantly down-wind location on a gravel pad used to directly support drilling or operations (e.g., drill site pad, processing facility pad). One air monitoring station will be required for every five drill site pads or single processing facility, per development project. This data will be collected and be made publicly available in real time through the North Slope Science Initiative website.

		Air quality; Public health; Environmental justice



		8

		Limit overall activity or minimize air traffic at specific times to reduce impacts to caribou.

		[bookmark: _Hlk123142544]ROP F-1 requires the use of an Aircraft Use Plan. The plan will include the following:

· Minimize Q400 traffic between Alpine and Willow during calving (May 20 to June 20) to reduce impacts to caribou. Q400 traffic between Willow and Kuparuk or Deadhorse is necessary and would be allowed.

· Plans to minimize the disturbance to calving caribou (description of areas avoided, how flight numbers were minimized, and that low altitude flights were avoided or limited).

		Noise; Caribou; Subsistence; Environmental justice; Wilderness characteristics



		9

		Maintain subsistence ramp access, including pullout surface area, free of obstructions, including equipment and material storage.



		[bookmark: _Hlk123142571]Materials and equipment shall not be staged on gravel road pullouts or in such a way as to block subsistence ramps or the roadway view for subsistence ramp users. Safe access to subsistence ramps will be maintained. Operators will incorporate staff training on the importance of maintaining clear and safe areas around pullouts and subsistence ramps into their orientation and safety programs. Operators will install signs at roadway pullouts stating, “Equipment and Materials Shall Not be Staged Here”.

		Subsistence; Environmental justice 



		10

		Dispose all Project waste properly and in a timely manner.

		[bookmark: _Hlk123129332]Waste management plans shall specify the intervals for total site cleanup at areas of activity. Cleanup intervals will not exceed 72 hours during periods of activity, including on Project pads. 

		Water resources; Wetlands and vegetation; Fish; Birds; Terrestrial mammals; Marine mammals; Subsistence; Environmental justice 



		11

		Further reduce impacts to nesting Yellow-billed loons from vehicle traffic.

		In areas where roads cross through Yellow-billed loon nesting buffers, maximum vehicle speeds will be restricted to 25 mph within the buffer zone during the nesting season (approximately June 1 through July 31). These speed limits will be prominently signed during this period.

		Birds



		12

		To minimize or avoid environmental harms caused by greenhouse gas emissions and ensure NEPA adequacy over the life of the Project. Analysis by the EPA indicates that with technological advances and new data provided by infield drilling following a development and production environmental impact statements, more petroleum hydrocarbons are often extracted from the target reservoir than originally estimated. This results in more greenhouse gas emissions produced than estimated or disclosed to the public.

		A NEPA adequacy review will be completed if the barrels per day gross annual average is greater than 10% of the original barrels per day production target (disclosed in the development’s most recent NEPA document) over a two-year period; or when the cumulative recovered reserves are greater than 10% of the original estimated recoverable reserves (disclosed in the development’s most recent NEPA document). 

		Climate change



		13

		Protect surface waters in the Project area through monitoring and mitigation.

		[bookmark: _Hlk123129360]The Project will include an adaptive management plan "that provides detail regarding how any unanticipated surface water flow blockages would be identified and corrected as quickly as possible, to avoid lasting environmental impacts" for monitoring and mitigation of potential surface water flow impacts throughout the pProject area. 

		Water resources; Wetlands and vegetation; Fish 



		14

		Protect and minimize impacts to surface waters at Ocean Point and across the Project area.

		[bookmark: _Hlk123129423]The Project will include an adaptive management plan for the Colville River crossing activity at Ocean Point.	Comment by Zachary Huff: Existing Measure (2020 ROD)
Option 3 Colville River Crossing Data and Adaptive Management Plan (Measure 10)
Objective: Design and implement an ice bridge crossing of the Colville River that is informed by current ice and water data and allows passage of fish and water as needed, while minimizing effects to all resources.
Requirement/Standard: For the Ocean Point crossing site, prepare an Adaptive Management Plan based on baseline data that addresses potential unanticipated conditions and events, such as surface water flow blockages. The plan will describe measures to respond to such issues. The plan will be submitted to the BLM Authorized Officer for awareness prior to winter construction.

		Water resources; Fish



		15

		Minimize floodplain impacts where gravel roads, pads, or boat ramps may block or restrict the flow of surface waters during spring breakup through timely detection and corrective action.	Comment by Stephanie Rice: Is this included in ADFG habitat permit?

[ZTH] No. ADF&G requires very little beyond a description of the proposed activity and how it will be developed/completed.
[ZTH] USACE permit included (will likely include in 2023) a special condition to address culvert monitoring and maintenance.

		[bookmark: _Hlk123127035]The Project will prepare an adaptive management plan to address potential floodplain impacts where gravel roads, pads, or boat ramps may block or restrict the flow of water during spring breakup. The adaptive management plan will provide methods for detecting and correcting unanticipated blockages before they lead to further environmental degradation. The adaptive management plan will address the potential for spring breakup surface waters to:

· Increase the depth and duration of water impoundment

· Increase thermokarsting

· Cause a change in flow direction

· Cause channel instability or a change in alignment

· Result in erosion of the tundra or a stream channel

· Result in the deposition of sediment on the tundra or in a stream channel

		Water resources; Wetlands and vegetation; Fish



		16

		Minimize impacts to the water levels of Willow Creek 3 and Lake M0015 resulting from the construction of the constructed freshwater reservoir.

		[bookmark: _Hlk123129710][bookmark: _Hlk123127122]CPAI will collect stage monitoring data for Willow Creek 3 and Lake M0015 during ice-free periods for three consecutive years prior to the start of construction of the constructed freshwater reservoir (under Alternatives B, C, and D). This information will be used to ensure adequate water levels are maintained during the filling and operations of the constructed freshwater reservoir. 

		Water resources; Wetlands and vegetation; Fish



		17

		Minimize the potential impacts of thawing and thermokarst from climate change on Project structures, including roads, pads, and the constructed freshwater reservoir to protect the TLSA.

		[bookmark: _Hlk123129749]CPAI will prepare an adaptive management plan that will be responsive to climate change by monitoring and mitigating potential thawing and thermokarst impacts on all Project structures including roads, pads, and the constructed freshwater reservoir.

		Climate change; Permafrost; Water resources; Wetlands and vegetation



		18

		[bookmark: _Hlk118734749]Collect health baseline data for a Community Health Study what will inform evaluation of potential health effects associated with oil and gas developments.

		Fund the collection of baseline health information on Nuiqsut residents and a Community Health Study that studies contaminant levels in local subsistence resources. The study shall include a section on potential trends that may have occurred in local health during the Covid-19 activity slowdown in 2020.

		Public health; Environmental justice

 



		19

		[bookmark: _Hlk118734241]Reduce the concentration and/or intensity of flaring near Nuiqsut.	Comment by Zachary Huff: [NUI] Nuiqsut wants to limit the length of time permittees are allowed to flare continuously. It’s different when they must flare because of drilling or emergencies, but sometimes their project work (e.g., pipeline work) requires flaring. These times could be limited to reduce the accumulations of pollutants. Can flaring be timed to reduce impacts?  

[Shelly J] Can there be limitations put on the number of times flaring can be allowed without compromising safety? Could we limit well drilling timing or pad expansion to reduce flaring incidents. Future pad expansions tied to flaring volumes/record (maybe as an adaptive management plan)?

[DEC] Natural gas flaring falls under the regulatory authority of the Alaska Oil and Gas Conservation Commission (AOGCC). Any regulatory controls would need to be discussed with AOGCC.

		CPAI will prepare a coordination plan between the Kuparuk, Alpine, and Willow developments to minimize the use flaring across all three developments and to reduce the incidences of multiple facilities flaring simultaneously. When simultaneous flaring must occur, the length of flare overlap shall be minimized to the greatest extent possible.

		Air quality; Climate change; Visual resources; Environmental justice; Public health; Visual resourcesWilderness characteristics



		20

		Improve local understanding and knowledge of traditional and scientific principles related to the oil and gas industry for school age children in Nuiqsut.

		Fund traditional and western scientific education programs in Nuiqsut schools to help inform and improve the community's understanding of the oil and gas industry development and its associated impacts.

		Environmental justice



		21

		Utilize local knowledge by including community members (e.g., elders, tribal council members, hunters, NSB wildlife experts) when conducting studies and Project planning.

		[bookmark: _Hlk123130441]Include local advisors (e.g., elders, tribal council members, hunters, NSB wildlife experts) as team members when conducting studies, identifying historic sites, and completing Project planning.

		Fish; Birds; Terrestrial Mammals; Marine Mammals; Subsistence; Environmental justice; Cultural resources



		22

		Provide the community with information on the health of local subsistence resources.

		[bookmark: _Hlk123130464]Fund an NSB wildlife biologist position stationed in Nuiqsut to help the community and NSB monitor wildlife health and provide the community information on the safety of consuming subsistence resources.

		Subsistence; Environmental justice; Public health 



		23

		[bookmark: _Hlk118734812]Improve the design and deployment of subsistence access ramps so they are safe and effective for community members.

		Develop an adaptive management plan for subsistence access ramps that considers community input for improvements to subsistence ramp design and to address modifications of existing subsistence ramps. New subsistence ramps will be placed at a minimum of 1 ramp for every 3 miles of new gravel road.

CPAI will meet with the community of Nuiqsut to establish subsistence ramp design parameters to ensure the designs are adequate for users. Design parameters will include a minimum length “landing ramp” at the top that is level and long enough to accommodate snow machines pulling sleds without sleds having to enter the associated pullout or adjacent road. The design parameters will set a maximum grade of the ramps.

The subsistence ramp pullouts will be signed that materials and equipment are not to be stored at pullouts. Warning signs will be placed on the adjacent roadway approaching the subsistence ramp/pullout to warn drivers of the potential for vehicles (e.g., snowmachines, all-terrain vehicles) crossing the road.

[bookmark: _Hlk123142700]Subsistence ramp locations will be made available to local search and rescue groups (e.g., Nuiqsut, NSB) as GPS coordinates and on published maps. Develop an adaptive management plan for subsistence access ramps that considers community input for improvements to subsistence ramp design and to address modifications of existing subsistence ramps. New subsistence ramps will be placed at a minimum of 1 ramp for every 3 miles of new gravel road.

CPAI will meet with the community of Nuiqsut to establish subsistence ramp design parameters to ensure the designs are adequate for users. Design parameters will include a minimum length “landing ramp” at the top that is level and long enough to accommodate snow machines pulling sleds without sleds having to enter the associated pullout or adjacent road. The design parameters will set a maximum grade of the ramps.

The subsistence ramp pullouts will be signed that materials and equipment are not to be stored at pullouts. Warning signs will be placed on the adjacent roadway approaching the subsistence ramp/pullout to warn drivers of the potential for vehicles (e.g., snowmachines, all-terrain vehicles) crossing the road.

Subsistence ramp locations will be made available to local search and rescue groups (e.g., Nuiqsut, NSB) as GPS coordinates and on published maps.

		Subsistence; Public healthEnvironmental justice; Public health



		24

		Support the local community's needs for gravel infrastructure maintenance.

		Provide Nuiqsut gravel to support road maintenance, specifically the subsistence access road.

		GravelEnvironmental justice



		25

		[bookmark: _Hlk118735042]Collect additional air pollutant data in Nuiqsut and make the data available to the public.

		[bookmark: _Hlk123130674]Expand the air monitoring capabilities in Nuiqsut to include monitoring for hazardous air pollutants, volatile organic compounds, and polycyclic aromatic hydrocarbons. The measured concentrations will be made available in near real time for the community and the public at large.	Comment by Zachary Huff: [DEC] We understand that BLM is in the process of putting together a similar system from the community of Kaktovik, so something similar could theoretically be done for Nuiqsut. Please note that most commonly volatile organic chemical (VOC) analyses are done in the lab, so near real time reporting is not possible. There are some very sophisticated continuous analyzers for polycyclic aromatic hydrocarbons (PAHs), organic carbon (OC) and elemental carbon (EC) which could provide near real time data, but that is different than what is described here.

		Air quality; Fish; Birds; Terrestrial mammals; Marine mammals; Subsistence; Public health; Environmental healthjustice



		26

		Reduce caribou deflection.

		Aboveground pipelines shall have a nonreflective finish.

		Visual resources; Terrestrial mammals; Subsistence; Environmental justice; Wilderness characteristics



		27

		[bookmark: _Hlk118735072]Test local subsistence resources for contamination.	Comment by Zachary Huff: [DEC] The DEC Environmental Health Lab has a Fish Monitoring Program, but the program is not involved in the assessment of a contaminated or impacted site. If individuals, Tribes, or communities are interested in submitting samples, the EH lab would first need to coordinate with the specific state agency involved prior to accepting samples for evaluation. There would need to be clear communication that samples are being evaluated in collaboration with the Alaska Department of Health and Social Services for fish consumption recommendations. Data collected could be used to indicate if there is a need for a more systematic collection and site evaluation, but the Fish Monitoring Program would not be taking a lead role in such an effort.

		[bookmark: _Hlk123129772]Provide periodic testing of consumable subsistence resources for contamination. Testing frequency and the number of samples tested per testing interval will be determined in consultation with the community of Nuiqsut.

		Wetlands and vegetation; Fish; Birds; Terrestrial mammals; Marine mammals; Subsistence; Environmental justice; Public health; Environmental health



		28

		[bookmark: _Hlk118735102]Provide independent oversight and management to the air quality monitoring station in Nuiqsut.

		[bookmark: _Hlk123209497]CPAI shall fund the Nuiqsut air quality monitoring station. A third-party contractor will be identified to operate and maintain the station. The third-party contractor will develop a training program open to Nuiqsut residents for operating and maintaining the monitoring station, with appropriate technical oversight completed by the contractor. 

		Air quality; Public health; Environmental justice



		29

		Provide local subsistence oversight of all field activity being conducted in support of the Project.

		[bookmark: _Hlk123142973]A subsistence representative shall be present whenever field activity is occurring, including having representatives scheduled to cover day and night work shifts. Subsistence representatives are to be included in all field activities conducted in support of the Project.

		Subsistence; Environmental justice



		30

		[bookmark: _Hlk118735134]Actively monitor for pollution indicators in the environment for the duration of the Project and modify Project activities as needed to address found contamination.	Comment by Zachary Huff: [DEC] See the answer to #27 above. 

		[bookmark: _Hlk123127091]Develop an ongoing contamination study program (e.g., snow sampling, fish sampling) and adaptive management plan to address found contamination. Any contamination found in excess of State or EPA levels will be reported to ADEC within 72 hours of being determined.

		Air quality; Water resources; Wetlands and vegetation; Fish; Birds; Terrestrial mammals; Marine mammals; Subsistence; Public health; Environmental justice; Public health



		31

		[bookmark: _Hlk118735158]Monitor for and minimize impacts from hydraulic fracturing or underground injection control disposal well operation.	Comment by Zachary Huff: [DEC] The DEC Environmental Health Lab does not currently have this capacity. 

		[bookmark: _Hlk123129499]Monitor water quality, permafrost, and vegetation near sites where hydraulic fracturing or deep well injection (i.e., underground injection control wells) are occurring for potential contamination or unanticipated impacts. Develop an adaptive management plan that outlines how impacts would be analyzed and potentially addressed.

		Air quality; Water resources; Wetlands and vegetation; Fish; Birds; Terrestrial mammals; Marine mammals; Subsistence; Public health; Environmental justice; Public health



		32

		Protect vegetation along ice road routes.

		[bookmark: _Hlk123129863]Monitor vegetation along ice road footprints for vegetation damage and compression of soil and vegetation. Because ADNR monitors only tussock tundra and soil compaction, this measure focuses on non-tussock wetlands (including patterned ground) with a Cowardin water regime class of Temporarily Flooded, Saturated, or Seasonally Flooded Ground by vegetation type (total live cover of graminoid, shrub, forb, moss). Additionally, the percentage of bare soil would be monitored with control points and points within ice road footprints to determine changes.	Comment by Zachary Huff: This is a modification of 2020 ROD not adopted measures (no. 10). That measure was aimed at annual ice roads and was not adopted as Alt B and Option 3 would not have an annual ice road.

		Wetlands and vegetation



		33

		Provide the Nuiqsut community with a level of control and oversight on baseline studies to Nuiqsut.

		[bookmark: _Hlk123130757][bookmark: _Hlk123129517]The community of Nuiqsut shall be involved in the development of studies in the Project area, from study design to implementation. CPAI shall present planned studies (e.g., study requirements, methodology, timing) to the community and incorporate feedback as practicable. CPAI will provide regular updates to the community about ongoing studies and study planning. 

		Water resources; Wetlands and vegetation; Fish; Birds; Terrestrial mammals; Marine mammals; Subsistence; Environmental Justicejustice



		34

		New bridges will not interfere with subsistence activity.

		[bookmark: _Hlk123143120]CPAI shall consult with Nuiqsut on the design of proposed Project bridges to ensure they provide adequate clearances and safe passage for boaters traveling along waterways.

		Subsistence; Environmental justice



		35

		Protect oilfield workers from retaliation for reporting on-the-job issues.	Comment by Zachary Huff: See below (number 36) for suggestion on establishing a BLM hotline phone number and email address.

		[bookmark: _Hlk123141583]CPAI shall institute include topics on how to report violations to company policy, regulatory requirements, or state and local laws and whistleblower protections for CPAI employees or their contractors who report such violations. to company policy, regulatory requirements, or state and local laws. 

		SocioeconomicsEconomics; Environmental justice



		36

		Provide adequate agency (State of Alaska and the NSB) oversight of Project construction and operations to ensure permit compliance.	Comment by Zachary Huff: [DEC] DEC’s regulatory compliance is based on industry self-reporting so this would be a paradigm shift. This mitigation measure is too general to comment on in detail. What a government agency determines to be “adequate” may differ considerably from what a local community considers “adequate.” 

[BLM] Consider developing a BLM hotline to report non-compliance/violations. Could be anonymous; include an email address. BLM would then follow up/investigate with CPAI.

		[bookmark: _Hlk123129909]BLM shall coordinate with the State of Alaska and the NSB to provide an adequate number of inspectors on site during construction and operations of the Project to ensure the project is in compliance with its permits. CPAI shall provide site access and accommodations to the required inspection staff.

		All



		37

		Identify important inter-community subsistence areas.

		[bookmark: _Hlk123143143]CPAI shall conduct at least two multi-village workshops during project development to identify important inter-community subsistence areas. The communities included for the Project are at a minimum: Nuiqsut, Utqiaġvik, Anaktuvuk Pass, and Atqasuk.

		Subsistence



		[bookmark: _Hlk120813336]38

		Determine potential impacts mine site blasting has on fish returns and caribou migration.

		[bookmark: _Hlk123130802]Develop and conduct a study to monitor for and determine potential impacts that may occur to fish returns and caribou migration from mine site blasting.

		Fish; Terrestrial mammals; Subsistence; Environmental justice



		39

		[bookmark: _Hlk118735204]Determine if contaminants potentially migrate off the drill site BT2 North pad.	Comment by Zachary Huff: [DEC] The DEC Environmental Health Lab would need to know the specific contaminants before commenting further. The DEC Spill Prevention and Response (SPAR) Division does not have any known contaminated sites or spills at this location. If contamination is encountered during the monitoring, have them  notify the SPAR Division. 

[ZTH] Similar to a previous measure suggesting well monitoring.

		[bookmark: _Hlk123129542]Institute a monitoring program for drill site BT2 to determine if contamination migrates off the gravel pad. Monitoring shall include water, snow, soil, and vegetation sampling. Any contamination found in excess of State or EPA levels will be reported to ADEC within 72 hours of being determined.

		Water resources; Wetlands and vegetation; Fish; Birds; Terrestrial mammals; Marine mammals; Subsistence; Public health



		40

		Nuiqsut residents must rely on imported foods to a greater extent when subsistence resources are negatively impacted by oil and gas development. Protect imported food supplies during transit through Utqiaġvik and Deadhorse to Nuiqsut.

		[bookmark: _Hlk123143229]Imported foods are frequently stored improperly and are damaged or ruined prior to arrival in Nuiqsut. CPAI shall pay to construct food storage facilities at airports in Deadhorse and Utqiaġvik to protect perishable goods from precipitation, freezing, spoiling, and wildlife.

		Subsistence; Environmental justice; Public health



		41

		[bookmark: _Hlk118735233]Provide laboratory testing in Nuiqsut for standard testing protocols to avoid having to send samples for testing to Utqiaġvik, Fairbanks, or Anchorage.

		[bookmark: _Hlk123209677]Construct and operate an environmental testing laboratory in Nuiqsut.

		SocioeconomicsEconomics; Environmental justice, Public Healthhealth



		42

		Minimize the deflection and disruption of caribou migratory patterns.

		[bookmark: _Hlk123143256]Restrict noise (e.g., limit drilling, limit construction activity) when caribou are present during the calving and migration periods. When noise is unavoidable, avoid abrupt sounds. A steady drone of noise is easier for caribou to acclimate to, so consider adding a white noise generator if necessary to lessen abrupt sounds.

		Terrestrial mammals; Subsistence 



		43

		Minimize the deflection and disruption of caribou migratory patterns.

		[bookmark: _Hlk123143278]Limit the overall activity, including outdoor foot traffic, and minimize air traffic at specific times to reduce impacts to caribou (especially during calving and migration periods).

		Terrestrial mammals; Subsistence



		44

		Minimize the deflection and disruption of caribou migratory patterns.

		[bookmark: _Hlk123126162]Minimize visual impacts by fencing or otherwise camouflaging or screening pads and areas that have the most activity and movement. Caribou are more likely to turn away from movement than from structures perceived as stationary objects. Caribou also react more strongly and habituate less readily to foot traffic than to vehicle traffic.

		Visual resources; Terrestrial mammals; Subsistence; Wilderness characteristics



		45

		Minimize the deflection and disruption of caribou migratory patterns.

		[bookmark: _Hlk123143331]Protect hunting success versus biological success by:

· Reducing the number of animals required to halt traffic ("let the lead caribou cross").

· Limiting traffic during the fall hunting period (approximately September 15 through October 15) and incorporate local recommendations for the timeframe.	Comment by Zachary Huff: Per the NPR-A IAP: the current peak dates [for caribou hunting] are July 15 through August 15, but these dates may be revised.

· Following the Red Dog Mine model for caribou crossings.

· Use recommendations from the subsistence committee.

· Stopping regardless of the number of caribou.

· Stopping traffic as soon as caribou are sighted or when caribou are a half mile or less from the road.

· Incorporate crossing ramps, 7-foot tunnels/overpasses, and/or visual windows into road design when possible.

		Terrestrial mammals; Subsistence



		46

		Minimize the deflection and disruption of caribou migratory patterns.

		[bookmark: _Hlk123143364]Buffer the Teshekpuk Caribou Habitat area by 5 to 6 kilometers (3.1 to 3.7 miles) to account for the avoidance response of calving caribou to infrastructure.

		Terrestrial mammals; Subsistence



		47

		Minimize deflection and disruption of caribou migratory patterns. 

		[bookmark: _Hlk123143388]Use convoys and/or checkpoints to moderate traffic flow and to consolidate traffic in space and time.	Comment by Zachary Huff: 2020 ROD: Vehicle Use Plans (Measure 18)
Requirement/Standard: Submit a vehicle use plan to minimize traffic impacts consistent with ROP M-1, include the following or similarly protective measures (consistent with safe movement of equipment and personnel) to mitigate effects to caribou movement:
Require vehicles to stop traffic when 25 or more caribou appear to be approaching the road.
Require vehicles to caravan or require periodic traffic closures when groups of caribou are near a road and the road has traffic rates of more than 15 vehicles per hour.

		Terrestrial mammals; Subsistence



		48

		Minimize the deflection and disruption of caribou migratory patterns through monitoring and awareness.

		[bookmark: _Hlk123143424]Employ caribou monitoring personnel to maintain awareness of presence and movements of caribou.

		Terrestrial mammals; Subsistence



		49

		Minimize the deflection and disruption of caribou migratory patterns through suspension of off-pad activities at critical times.

		[bookmark: _Hlk123143446]Off-pad activities shall be suspended from May 20 through June 20, unless approved by the authorized officer. The intent of this requirement is to restrict activities that would disturb caribou during calving.

The permittee shall submit a stop-work plan that considers this, and other mitigation related to caribou early arrival. The intent of this latter requirement is to provide flexibility to adapt to changing climate conditions that may occur over the life of the Project (approximately 30 years).

		Terrestrial mammals; Subsistence



		50

		Minimize the deflection and disruption of caribou migratory patterns through ground traffic restrictions on permanent oil and gas-related roads.

		[bookmark: _Hlk123138169]The following ground traffic restrictions shall apply to permanent oil and gas-related roads:	Comment by Zachary Huff: For consideration Project wide (already in place for Teshekpuk Caribou Habitat area only).

· From May 20 through August 20, traffic speed shall not exceed 15 mph when caribou are within 0.5 mile of the road. Additional strategies may include limiting trips, using convoys, using different vehicle types, stockpiling equipment and materials, etc. to the extent practicable. The permittee shall submit with the development proposal a vehicle use plan that considers these and other mitigation measures.

· The permittee shall observe caribou movement from May 20 through August 20, or earlier if caribou are present prior to May 20. Based on these observations, traffic would be stopped:

· Temporarily to allow a crossing by 10 or more caribou. The permittee shall submit with the development proposal a vehicle use plan that considers these and other mitigation measures.

· By direction of the authorized officer, traffic may be stopped through the Project area for a limited amount of time, and only if necessary to prevent displacement of calving caribou. Such closures will not be undertaken without first consulting with permittees to assess operational impacts on permitted activities.

		Terrestrial mammals; Subsistence



		51

		Minimize the deflection and disruption of caribou migratory patterns through air traffic restrictions.



		ROP F-1 requires the use of an Aircraft Use Plan. The plan will include the following:

· Minimize Q400 traffic between Alpine and Willow during calving (May 20 to June 20) to reduce impacts to caribou. Q400 traffic between Willow and Kuparuk or Deadhorse is necessary and would be allowed.

· Plans to minimize the disturbance to calving caribou (e.g., description of areas avoided, how flight numbers were minimized, and that low altitude flights were avoided or limited).

		Noise; Terrestrial mammals; Subsistence; Wilderness characteristics



		52

		Reduce the impacts to subsistence users resulting from increased travel requirements for subsistence users.

		Provide household level vouchers for fuel (not fixed dollar value) to support subsistence activities on a quarter-annual basis. 

		Subsistence; Environmental justice



		53

		[bookmark: _Hlk118735251]Provide a funding source to support Nuiqsut healthcare needs.

		[bookmark: _Hlk123214378]Provide funding to support the Nuiqsut healthcare clinic so that treatment options available in the clinic can address the most frequent concerns (e.g., asthma). 

		Environmental justice; Public health



		54

		[bookmark: _Hlk118735271]Provide a funding source for a professional third-party contractor to design and administer a human health study.

		[bookmark: _Hlk123214398]Provide funding to the City of Nuiqsut to contract with a third-party professional organization or consultant to develop and administer a human health study. The study shall consider unique aspects to life on the North Slope, including the consumption of subsistence food sources.

		Environmental justice; Public health



		55

		Provide BLM with ready access to CPAI’s North Slope roads (e.g., Kuparuk, Alpine, Greater Mooses Tooth, Willow).

		Develop a road use agreement between CPAI and BLM that provides BLM unfettered access of project gravel and ice roads, except when safety may be jeopardized by road conditions or activity.

		Water quality; Terrestrial mammals; SubsistenceAll



		56

		Continue the long-term caribou monitoring project in and near Nuiqsut through the life of the Willow Project to provide better understanding of the effects of North Slope oil and gas development on caribou.

		[bookmark: _Hlk123138235]Continue to fund the long-term caribou monitoring project in and near Nuiqsut through the life of the Willow Project. 

		Terrestrial mammals; Subsistence; Environmental justice



		57

		Provide funding for a caribou collaring study within the Willow Project area.

		[bookmark: _Hlk123138273]Provide a funding mechanism to support ongoing caribou collar studies through construction of the Willow Project and five years of operations only activity to provide a better understanding of caribou responses to increased oil and gas development.

		Terrestrial mammals; Subsistence



		58

		Support the development of a cultural center in Nuiqsut.

		Provide funding to help design and develop a cultural center in Nuiqsut for the community’s use.

		Sociocultural systems; Environmental justice



		59

		Provide funding for a caribou movement study in the Alpine and Greater Mooses Tooth project areas.

		[bookmark: _Hlk123138293]Provide a funding mechanism to support ongoing Teshekpuk Caribou Herd studies in the Alpine and Greater Mooses Tooth project areas with a focus on how caribou respond to roads and vehicle traffic.

		Terrestrial mammals; Subsistence; Environmental justice



		60

		Design and construct a Colville River boat launch.

		CPAI will assist the Native Village of Nuiqsut with the design and construction of a Colville River boat launch.

		Water resources; Subsistence



		61	Comment by Zachary Huff: Measures 60 through 66 are CPAI volunteered measures.

		[bookmark: _Hlk118735302]Reduce air quality impacts during developmental drilling and well stimulation.

		CPAI will use Tier 4 engines for developmental drilling and for well stimulation (prior to the high-line power being available from the Willow processing facility).

		Climate change; Air quality; Public health



		[bookmark: _Hlk117255073]62

		[bookmark: _Hlk118735324]Reduce air quality impacts during Project operations

		CPAI will use waste heat recovery for building and process heat the Willow processing facility.

		Climate change; Air quality; Public health



		63

		Reduce impacts from ground-vehicle traffic during sensitive wildlife periods (e.g., caribou calving, bird nesting, peak caribou subsistence activity).

		CPAI will institute the following restrictions to ground-vehicle traffic in the Willow Project area (i.e., gravel and ice roads extending south/southwest from GMT-2):	Comment by Zachary Huff: Need to prescribe dates or other metrics for when these stipulations would apply.

· The maximum speed limit on Willow gravel roads will be 35 mph to reduce the potential for vehicular accidents and disturbance of caribou. Infield roads that are 25 feet wide will have a maximum speed of 25 mph.

· Periodic traffic closures will be instituted when groups of 25 or more caribou appear to be approaching the road and current traffic exceeds 15 vehicles per hour.

· Wildlife will always have the right-of-way and vehicle traffic will be slowed or stopped to allow animals to cross Project roads.

· Bus transportation will be used as the primary means to transport personnel between camps and their assigned work locations, as well as between camps and the Alpine CD1 airstrip during mobilization and demobilization.

		Birds; Terrestrial mammals; Subsistence



		64

		Design and construct subsistence pullouts and ramps for safety and subsistence user ease.

		Subsistence pullouts and ramps will be design and located with subsistence user input and the designs will be evaluated for further improvements.

		Subsistence



		65

		Provide safe access to Project roads to Nuiqsut residents, subsistence hunters, and Kuukpik Corporation shareholders

		CPAI will institute the same safety access and use guidelines for Project roads as the operating Alpine development and Greater Mooses Tooth facilities.

		Subsistence



		66

		[bookmark: _Hlk118735380]Support the Nuiqsut search and rescue group with equipment needs and staging.

		CPAI will engage the Nuiqsut search and rescue group to identify opportunities for CPAI to support them with equipment needs or equipment staging. CPAI will continue to support the Nuiqsut Community Development Foundation which supports the City of Nuiqsut in obtaining and managing these grants for community needs, such as search and rescue.

		Public health



		6067

		Prevent collisions by birds with overhead power lines and guy wires during mating, inclement weather (e.g., fog), and migration 

		Add to ROP E-15: Communication towers should be monopoles without guy wires that could be a collision hazard for birds.

		Birds



		6168

		Use white strobe lights instead of solid, or pulsating (beacon) red lights to reduce attracting night-migrating birds to tower structures exceeding 200 feet in height with required FAA lighting

		Add to ROP E-8: For tower structures exceeding 200 feet in height with FAA required lighting, use white (preferable) or red strobe lights. The strobes should be set at the minimum number of flashes per minute allowable by the FAA. The use of solid red or pulsating red warning lights at night should be avoided, if possible.

		Birds



		6269

		Protect birds during nesting season

		Construction/placement of gravel for roads and pads should occur in winter to avoid damage to nesting birds, eggs, and hatchlings and adjacent tundra habitats. No gravel placement or tundra disturbance should occur during bird nesting season (June 1 to July 31).

For FAA airstrip construction, snow removal and the first layer of gravel for the entire airstrip footprint should take place in late May, prior to the onset of the bird nesting season. Additional gravel layers within the footprint can then be placed and compacted throughout the summer without damage to birds and habitats.

		Birds



		6370

		Prevent ponding of sheet flow and maintain natural flow during rain events

		[bookmark: _Hlk123129566]Place culverts within long linear roads in sufficient number to prevent ponding of sheet-flow and to maintain natural flow throughout break-up and summer/fall rain events.

		Water resources



		6471

		Prevent high-water erosion of roads/pads and stream bottoms

		[bookmark: _Hlk123129577]Place erosion control material (e.g., supersacks, revetment) on banks of rivers under and adjacent to bridges and adjacent to and on bottom of stream approach and exit of large culvers (when necessary) to prevent high-water erosion of road or pad and stream bottom.

		Water resources



		[bookmark: _Hlk123129593]6572

		Protect surface waters

		Prohibit the discharge of any contact fluids into surface waters.

		Water resources



		6673

		Implementation of an Adaptive Management Plan

		Implement an adaptive management plan that includes regular monitoring and is responsive to floodplain impacts, thermokarst development, changes in hydrology, vegetation damage, seasonal flows, water levels, erosion, deposition throughout the Project area.

		Soils



		67

		Improve and protect food security by providing alternative methods for fresh food production.

		[bookmark: _Hlk123214432]Provide gravel and building materials for construction of a public greenhouse suitable for Arctic conditions, to protect food security and allow communities to better adapt to the future climate through the establishment of local fresh food production.

		Public health; Environmental justice



		74	Comment by Zachary Huff: Moved to design measures from CPAI table (items 119 and 128)

		Recover and recycle fugitive emissions

		Conduct leak surveys in accordance with New Source Performance Standard (40 CFR 60 OOOa or OOOOb [whichever regulation is applicable at the time]). Recycle the produced gas, not used for fuel or safety flare, and inject it for gas lift for reservoir pressure support.

		Air quality



		75	Comment by Zachary Huff: Moved to design measures from CPAI table.

		Reduce emissions

		Use pneumatic devices powered by instrument air alone.

		Air quality



		76	Comment by Zachary Huff: Moved to design measures from CPAI table

		Prevent hydrocarbon emissions

		Install vapor recovery units on hydrocarbon process tanks and vessels to prevent hydrocarbon emissions. (Note: these are process vessels and not storage vessels in the regulatory sense of the word. The infield flowlines, processing facility, and sales pipeline design obviate the need for permanent oil storage capacity onsite.)

		Air quality



		77	Comment by Zachary Huff: Moved to design measures from CPAI table

		Mitigate potential leaks

		Use three-phase (gas, oil, and water) lines, which flow from each drill site to the Willow processing facility, and gas injection pipelines which flow from the Willow processing facility to each drill site, instead of gas gathering lines. Both types of overland pipelines have connections that are welded by design and largely avoid flanged connections minimize potential for leaks. None the less, these pipelines will employ the same leak detection surveys as the existing Alpine development ( i.e., the lines will be surveyed in accordance with state regulations 18 AAC 75.080).

		Air quality





Note: ADEC (Alaska Department of Environmental Conservation); ADF&G (Alaska Department of Fish and Game); ADNR (Alaska Department of Natural Resources); BLM (Bureau of Land Management); BT2 North (drill site BT2 North); BT5 (drill site BT5); CPAI (ConocoPhillips Alaska, Inc.); EPA (U.S. Environmental Protection Agency); FAA (Federal Aviation Administration); GMT-2 (Greater Mooses Tooth 2); GPS (global positioning system); mph (miles per hour); NEPA (National Environmental Policy Act); NPR-A (National Petroleum Reserve in Alaska); NSB (North Slope Borough); ROP (required operating procedure); TLSA (Teshekpuk Lake Special Area).

[bookmark: _Toc125201014]SUGGESTED MITIGATION MEASURES FROM PUBLIC COMMENTS ON THE DRAFT SUPPLEMENTAL EIS

During public comment period on the Draft Supplemental EIS, BLM received suggested additional mitigation measures that may reduce Project impacts.  Table I.5.1 presents the proposed mitigation measures suggested by the cooperating agencies, stakeholders, and the public that are considered in this Supplemental Final EIS.

[bookmark: _Toc125201122][bookmark: _Hlk118896377]Table I.5.1. Public Comment Period Suggested Mitigation Measures*

		No.

		Objective

		Standard/Requirement

		Affected Resource(s)



		

		[bookmark: _Hlk118735416]

		

		



		1

		Implement an adaptive management plan to address surface water blockages,

		Implement an adaptive management plan that addresses surface water blockages around Project infrastructure.

		Water resources



		2

		Monitor for permafrost thaw and implement an adaptive management plan to address identified permafrost thaw and thermokarsting.

		Implement an adaptive management plan that addresses monitoring potential permafrost thawing and thermokarst impacts for all Project structures, including roads, pads, and the constructed freshwater reservoir (under Alternatives B, C, and D) to further protect the TLSA. Share monitoring information with ADF&G and other relevant agencies.

		Climate change; Soils and permafrost



		3

		Limit the disturbance of tundra-nesting birds.

		Limit road upgrades to times outside of the bird nesting season (generally July 1 through July 31).

		Birds



		4

		Provide access to gravel resources for local community infrastructure projects.

		Permittee shall stockpile excess gravel from open cells at the Tinmiaqsiugvik mine site for use in community infrastructure projects. The permittee would operate the mine site on behalf of the community, and the community shall be responsible for obtaining a mineral materials sales contract from BLM.

		Environmental justice



		5

		Improve access for subsistence users and reduce the need for snow road construction.

		[bookmark: _Hlk123197229]Provide the State of Alaska’s Community Winter Access Trail access to Willow gravel and ice road infrastructure for use to reduce the reliance on constructing snow roads through the Willow Project area.

		Subsistence; Air quality; Climate change; Environmental justice



		6

		[bookmark: _Hlk118732841]Reduce helicopter and fixed-wing aircraft flight impacts to wildlife and subsistence users. 

		[bookmark: _Hlk123138321]Use unmanned aerial vehicles (i.e., drones) to conduct inspections and surveys to the greatest extent practicable to reduce impacts to wildlife and subsistence users.

		Noise; Birds; Terrestrial mammals; Marine mammals; Subsistence; Environmental justice; Wilderness characteristics



		

		[bookmark: _Hlk118735466]

		

		



		7

		Prevent spread of invasive species in the Project area.

		[bookmark: _Hlk123129182]Use existing and temporary indoor and outdoor vehicle washing facilities and inspection stations in locations as needed to wash and inspect vehicles prior to use in the Project area. Permittee will follow an Invasive Species Monitoring Control Plan for vehicle washing practices and to monitor for invasive species.

		Wetlands and vegetation



		8

		[bookmark: _Hlk118735490]Reduce downstream greenhouse gas emissions resulting from the Willow Project.

		The Willow project would cease producing oil 20 years from the date of the spudding of the first well.

		Climate change



		[bookmark: _Hlk118896401]9

		[bookmark: _Hlk118735520]Reduce net greenhouse gas emissions resulting from the Willow Project.

		Permittee shall offset 50% of the projected net GHG emissions associated with the final preferred alternative selected in the Project’s Record of Decision, in accordance with U.S. commitments under the Paris Agreement, and calculated as follows. GHGs shall be offset through reforestation of land (as opposed to preservation of existing forest land), and the required acreage of reforestation necessary to offset the Project’s GHG’s shall be calculated by assuming that the average mature tree can sequester (i.e., consume and retain) up to 48 pounds of carbon dioxide per year (European Environment Agency 2011). In its 2022 budget justification, the U.S. Forest Service reported that the National Forest System’s reforestation needs are estimated at 4 million acres (USFS 2021). These efforts are accomplished with the help of non-profit partners such as the National Forest Foundation and civic groups who contribute to the agency’s capacity for reforestation through partnerships and matching fund agreements. Implementation of this mitigation measure would require the permittee to offset 50% of the projected net GHG emissions associated with the Project (approximately 69 to 73 million metric tons of net CO2e compared to Alternative A, depending on the action alternative and choice of global warming potential). The U.S. has established an economy-wide target of reducing its net GHG emissions by 50% to 52% below 2005 levels in 2030 in its NDC under the Paris Agreement (UNFCCC 2021); offsetting 50% of the net Willow emissions over the life of the Project would help the U.S. achieve this goal. 

		Climate change



		10

		Increase food security by providing adaptive measures for food storage

		[bookmark: _Hlk123214519]Permittee shall work with the local community to improve food storage capacity and durability. This could include providing gravel and insulation to "harden" existing cellars, providing transportation of chest freezers to the North Slope, etc.

		Climate change; Subsistence; Environmental justice; Public health



		11

		[bookmark: _Hlk118735553]Facilitate clean-up of historic contamination.

		[bookmark: _Hlk123214551]Permittee shall work with the BLM to facilitate access to contaminated sites using temporary and permanent Willow Project infrastructure to promote clean-up efforts.

		Hazardous materials; Environmental justice; Public health



		12

		Minimize impacts to soils and vegetation from snow and ice infrastructure. 

		Permittee would provide BLM with as-built GIS of snow and ice infrastructure at the end of every winter season. Ice road and pad alignments shall be different every year to minimize impacts to soils and vegetation unless otherwise approved by the BLM authorized officer. Snow roads may use the same alignment year to year depending on snow conditions.

		Soil; Wetlands and vegetation



		13

		Provide North Slope residents access to Colville River ice road crossings. 

		[bookmark: _Hlk123197035]Permittee shall allow reasonable access to North Slope residents to use ice roads built for the Willow Project, including the annual Colville River ice bridge.

		Subsistence; Environmental justice



		14

		[bookmark: _Hlk118735580]Reduce methane emissions from project activities. 





		[bookmark: _Hlk123214578]Permittee shall use the best available technology to reduce venting of methane to the atmosphere during wellhead and processing facility maintenance. Remote inspections of pipelines and well-pads will occur once per quarter to inspect for methane leaks.

		Air quality; Climate change; Public health



		15

		[bookmark: _Hlk118735624]Monitor water quality for contamination.

		[bookmark: _Hlk123130934]Develop a water quality monitoring plan to regularly sample area waterways for contamination downstream from Project facilities.

		Water quality; Fish; Subsistence; Public health



		16

		[bookmark: _Hlk118735661]Provided targeted employment opportunities for NSB residents, particularly Nuiqsut residents.

		[bookmark: _Hlk123141684]Provide job training, hiring events, and outreach to local residents in the NSB. These employment outreach efforts will include training for upcoming Project positions, as well as engagement with locally owned support service companies to provide an overview of the types of Project support that will be required. Employment outreach in Nuiqsut will be held at least once per year.

		Economics; Environmental justice



		17

		Protect stream banks, minimize compaction of soils, and minimize breakage, abrasion, compaction, and displacement of vegetation resulting from winter tundra travel.

		a. [bookmark: _Hlk123138368]Off-road travel will be allowed by the BLM authorized officer when soils are frozen to sufficient depth (defined by a soil temperature of 23 degrees Fahrenheit or lower at a depth of 12 inches), and 6 inches of snow cover exists. Snow distribution and pre-packing may be used to maintain sufficient snow cover in areas of poor snow coverage. The permittee shall submit data to BLM to show that these conditions have been reached prior to conducting work. Snow survey and soil freeze-down data collected for ice road or snow trail planning and monitoring shall be submitted to BLM with the required weekly report of operations. 

b. Off-road travel is generally to be conducted with low-ground-pressure vehicles unless otherwise approved by the BLM authorized officer. Low-ground pressure is defined as vehicles with less than 4 pounds per square inch ground pressure, or vehicles that have passed the Alaska Department of Natural Resources low-pressure vehicle qualification certification. 

c. Ice roads would be designed and located to avoid the most sensitive and easily damaged tundra types, as much as practicable. 

d. The permittee shall provide the BLM with an as-built of all ice roads, snow trails, and ice pads after the infrastructure is completed. Data must be in a GIS format (Esri shapefiles referencing the North American Datum of 1983).

		Wetlands and vegetation; Birds; Terrestrial mammals; Subsistence



		18

		Minimize impacts to denning polar bears.

		[bookmark: _Hlk123138824]Permittee will conduct two airborne infrared surveys for polar bear dens prior to initiating winter activities.

		Marine mammals



		19

		Minimize impacts to streams from Project boat ramps.

		[bookmark: _Hlk123127178]Develop a maintenance plan for boat ramps to ensure the long-term viability and use of the site(s) while minimizing impacts to the adjacent waterbodies. The initial plan shall be submitted to the BLM authorized officer 60 days prior to initiating the first year’s maintenance activities. Any substantive changes to the maintenance plan will be submitted to BLM prior to initiation of maintenance activities impacted by those changes. The plan will include such measure as:

a. Determine if erosion mitigation features or options in engineering design of boat ramp(s) are needed to prevent or minimize erosion potential at the boat ramp(s) and along adjacent riverbanks. Describe the evaluation that was completed to determine if erosion control is needed and what type of features are included in the final design.

b. Identify entity responsible for site maintenance.

c. Describe annual maintenance (grading) of parking pads, turning pads, access ramps, and road access.

d. Identify the gravel source for reinforcement of boat ramps and pads when necessary. Describe the location and quantity of gravel available and the frequency of how often the need for additional gravel will be evaluated.

e. Include regular clean-up of pads and surroundings, including back-haul of trash to suitable disposal site.

f. Describe how spills will be removed or mediated per the Project’s spill plan.

		Water resources; Fish; Marine mammals; Subsistence



		20

		[bookmark: _Hlk118731911]Provide economic development opportunities in the community of Nuiqsut.

		[bookmark: _Hlk119751875]Permittee shall materially support economic development workshops focused on identifying and developing small business ideas that are not dependent on the extraction industry. Workshops will provide information about how to apply for small business grants, how to craft a business plan, etc.

		Economics; Environmental justice



		21

		Reduce impacts from blasting at the Willow Tiŋmiaqsiuġvik mine site.

		[bookmark: _Hlk119752343]CPAI will evaluate the use of a surface miner at the Tiŋmiaqsiuġvik mine site to develop the gravel resource. CPAI will use a surface miner at the Kuparuk Mine Site during the initial winter construction season and shall provide a report to BLM on the efficacy of this equipment in North Slope conditions no later than June following the initial construction season. The report shall describe how the equipment was used, any engineering or logistical challenges of using this equipment, and steps taken to adapt the surface miner for use in North Slope operations. If the surface miner is determined to be technologically feasible as an alternative to blasting, BLM will require its use at the Willow Tiŋmiaqsiuġvik mine site to reduce the impacts of blasting. (Note: some blasting would still be required to remove overburden).

		Noise; Terrestrial mammals; Marine mammals; Subsistence; Environmental justice; Wilderness characteristics



		22

		Permanently protect the most important habitat areas for the maternal and migrating caribou of the Teshekpuk Caribou Herd, including Teshekpuk Lake, and the migration corridors to the east and northwest.

		BLM will develop compensatory mitigation that provides durable, long-term protection for the Teshekpuk Caribou Herd to fully offset impacts of the Project on that Herd, to include protecting the surface area of Teshekpuk Lake, a buffer along all shores of the lake, and the LS K-10 Caribou Movement Corridors/K-16 Deferral Areas (under Alternative E in the 2020 National Petroleum Reserve in Alaska Integrated Activity Plan Final Environmental Impact Statement) using existing statutory, management, or administrative authorities, with a focus on restricting future leasing or surface development in those areas.

		Visual resources; Water resources; Wetlands and vegetation; Birds; Terrestrial mammals; Marine Mammals; Land ownership and use; Subsistence; Environmental justice; Wilderness characteristics





Note: ADF&G (Alaska Department of Fish and Game); BLM (Bureau of Land Management); GHG (greenhouse gasses); GIS (geographic information system); NSB (North Slope Borough); TLSA (Teshekpuk Lake Special Area).

[bookmark: _Toc125201015]NORTH SLOPE BOROUGH REZONING REQUIRED MITIGATION MEASURES*

As part of the North Slope Borough’s process to rezone the Willow Project area from Conservation District to Resource District land use designations, the Project received additional review from the NSB. The NSB’s rezoning approval included both required stipulations and mitigation measures and conditions of approval. These NSB requirements are intended to further mitigate impacts to wildlife, subsistence use, and public health and safety from the Project. 

Table I.65.1. summarizes the NSB rezoning required stipulations and mitigation measures and Table I.56.2 summarizes the NSB rezoning conditions of approval.

[bookmark: _Toc125201123]Table I.65.1. North Slope Borough Rezoning Required Stipulations and Mitigation Measures* 	Comment by Zachary Huff: ALT TEXT (if not provided for in the Alt Text spreadsheet): This table summarizes stipulations and mitigation measures required by the North Slope Borough as part of the Project’s rezoning application and approval. The table includes a measure number, the measures category, and a description of the stipulation or mitigation measure.

		No.

		Category

		Stipulation or Mitigation Measure



		1

		Overall/General – Duck Ponds

		CPAI and its contractors shall place or affix permanent ownership identification and unique numbering on every duck pond owned and used.



		2

		Overall/General – Mitigation Fund

		CPAI shall mitigate the impacts on local residents related to the additional infrastructure in the area and the potential for reduction of subsistence resource availability, including the impacts related to displacing resources from high priority subsistence use areas. Commencing with the start of construction and continuing for the life the project, in addition to any other agreements CPAI shall make annual payments in the amount of $50,000 per year to a mitigation fund directed and administered by the NSB.



		3

		Subsistence – Access

		CPAI shall consult with the NSB, NVN, Kuukpik, and KSOP at least annually. Examples of uses and developments requiring consultation include but are not limited to the following: (1) construction of facilities and roads; (2) aircraft movement; (3) drilling; and (4) the selection of water sources. Through this consultation, CPAI shall make reasonable efforts to assure that planned activities are compatible with subsistence activities and will not result in unreasonable interference with subsistence harvests or subsistence resources. CPAI shall submit a report of this consultation, including areas of agreement and identification of any unresolved conflicts, to the Administrator prior to the commencement of the uses/developments at issue. The Administrator may take measures consistent with NSB municipal code Title 19 to address any unresolved conflicts relating to said uses/developments.



		4

		Subsistence – Due Diligence

		CPAI shall exercise due diligence to mitigate all adverse impacts on subsistence use activities caused by CPAI's activities.



		5

		Subsistence – Timing 

		To the maximum extent practical, initial project construction activities, such as construction of gravel roads, pad, pipeline and bridges, will be done during the winter season.



		6

		Wildlife and Habitat Protection – General Provisions for Studies on Wildlife and Subsistence

		Study designs will be discussed and coordinated with the NSB DWM for submittal to the NSB by March 1, 2021, and each year thereafter as necessary. The NSB DWM and Planning will review, seek revisions as appropriate, and approve the study designs by April 1, 2021, and each year thereafter as necessary.



		7

		Wildlife and Habitat Protection – General Provisions for Studies on Wildlife and Subsistence

		An annual report will be prepared and distributed to NSB DWM and Planning departments by February 15 and a meeting scheduled with NSB DWM and Planning, to occur by April 1. This meeting will discuss the results and the potential need for adjustments to scope to assess possible impacts to caribou, waterbirds, fish, and subsistence users. The Land Management Administrator and Director of the DWM will make the final decision of whether study designs need to be altered and/or additional data collection or analyses are required.



		8

		Wildlife and Habitat Protection – General Provisions for Studies on Wildlife and Subsistence

		CPAI will consult with KSOP on study design prior to submittal to the NSB and provide KSOP with annual reports.



		9

		Wildlife and Habitat Protection – General Provisions for Studies on Wildlife and Subsistence

		CPAI will make data available from their studies annually to the NSB DWM and within a year of completion of the study to the general public through a data archive (e.g., University of Alaska’s Geographical Information Network of Alaska, Alaska Ocean Observing System).



		10

		Wildlife and Habitat Protection – General Provisions for Studies on Wildlife and Subsistence

		CPAI will provide the DWM with reports from studies (e.g., wildlife, habitat, erosion) required by other agencies involved in permitting lands associated with the Willow Project, and to the maximum extent practical where multiple study requirements can be aligned, avoid duplication of study efforts among the NSB and such other agencies.



		11

		Wildlife and Habitat Protection – General Provisions for Studies on Wildlife and Subsistence

		To the extent practicable, CPAI and its contractors will minimize flights by hiring local boat drivers, snow machine drivers, and allowing their contractors to camp at a study site.



		12

		Wildlife and Habitat Protection – General Provisions for Studies on Wildlife and Subsistence

		To the extent practicable, CPAI will involve students from Nuiqsut (or other North Slope communities if no students are available from Nuiqsut) in their studies.



		13

		Wildlife and Habitat Protection – Caribou

		CPAI will fund a caribou study to analyze the distribution and movements of caribou around the Willow Project area and adjacent areas to assess habitat relationships and possible impacts from development. CPAI will fund a third-party contractor to:

· Characterize pre-construction caribou movements utilizing historic telemetry data

· Assist ADF&G or the NSB DWM in the collection of GPS telemetry data (e.g., potential purchase of additional caribou collars or database management)

· Determine caribou pre- and post-construction movement rates in relation to roads pipelines and pads associated with their project

· Characterize habitat conditions (e.g., snow melt, vegetation habitat, plant biomass, infrastructure) within the study area using best available technology

· Evaluate these indices of habitat conditions, with particular attention to possible impacts from development, on the distribution of caribou utilizing the study area



		14

		Wildlife and Habitat Protection – Birds

		CPAI will conduct a study of molting waterfowl in the vicinity of the Willow Project and farther to the west. The final study area will be determined in consultation with the DWM and after consulting with the USFWS to determine the area that is currently being monitored for molting geese. The study will be conducted for at least three years. After that time, the results will be reviewed and a determination will be made about whether the surveys need to continue and if so, for how long. The final determination will be made by the Land Management Administrator and Director of the DWM.



		15

		Wildlife and Habitat Protection – Birds

		CPAI will fund a third-party contractor to conduct a breeding shorebird study in and adjacent to the Willow Project area. As this is known to be important shorebird breeding habitat, baseline studies will be conducted annually pre-development, and at least once every three years after development has been initiated. This study will document shorebird abundance, density, and nesting success.



		16

		Wildlife and Habitat Protection – Birds

		CPAI will fund a third-party contractor to conduct a Yellow-billed loon study in and adjacent to the Willow Project area. To minimize impacts to breeding Yellow-billed loons, the study will document presence and habitat use (breeding/non-breeding) through techniques such as aerial or ground surveys but will avoid nest examination until termination of nesting.



		17

		Wildlife and Habitat Protection – Fish

		CPAI will fund a third-party contractor to collect baseline data to help detect possible impacts, mitigate impacts, or conduct a damage assessment in the event of oil spills and/or release of oil-related products. Potential impacts are not restricted to population level effects.



		18

		Wildlife and Habitat Protection – Fish

		CPAI will repeat required predevelopment studies (baseline) outlined by BLM and USFWS every four years. Should differences be detected from baseline, then CPAI will consult with NSB DWM on whether additional studies are required to explain differences and/or to monitor change. If CPAI divests, sells, or significantly alters management responsibility for the Willow Project, then CPAI is required to provide funding for another year of those studies to incoming management to be conducted during the subsequent summer season.



		19

		Wildlife and Habitat Protection – Fish

		CPAI will experimentally determine the effect of sublethal hydrocarbon exposure and persistence of detection of exposure on two species of fish (fourhorn sculpin and Arctic Cisco) and two prey items of fish, at four temperatures that reflect local seasonal changes (summer, autumn, and spring and winter) using, Alaska North Slope Crude oil and, when available, hydrocarbon from the Willow Project (i.e., not mixed to produce Alaska North Slope Crude). This experimental method must be developed so that it can used to determine whether fish and their prey items have been exposed during accidental releases of hydrocarbons from CPAI operations. If no accidental releases occur in 10 years, then repeat the experiment using more updated tools, methodologies, and analyses, while making sure that previous experimental results can be used for comparison. If data are not sufficient to fulfill this stipulation, additional studies may be required.



		20

		Wildlife and Habitat Protection – Fish

		Fish detected with water mold or other newly emerging infections in both the Nuiqsut Fall Fishery and in areas associated with CPAI’s influence will be recorded, collected, and reported to the NSB DWM.



		21

		Wildlife and Habitat Protection – Water Quality

		CPAI will collect data on water quality and hydrology to help detect potential Project related impacts on fish and the subsistence fishery. CPAI will be required to repeat required predevelopment studies (baseline) outlined by BLM and USFWS every four years. Should differences be detected from baseline, then CPAI will consult with NSB DWM on whether additional studies are required to explain differences and/or to monitor change. If CPAI divests, sells, or significantly alters management responsibility for the Willow Project, then CPAI is required to provide funding for another year of those studies to incoming management to be conducted during the subsequent summer season.



		22

		Wildlife and Habitat Protection – Subsistence

		CPAI will fund a contractor to design and conduct a subsistence study that investigates the effects of CPAI’s Willow Project development activities and associated infrastructure, as well as future exploration and development activities and associated infrastructure, to subsistence hunters from Nuiqsut. The study should focus on all of CPAI’s facilities and activities within the area that is subject to this re-zone, as well as facilities and activities outside of this area that have the potential to impact subsistence resources and activities within the area, as determined by discussions with the NSB DWM and Planning staff. The project should at a minimum:

· Examine possible effects from CPAI developments and activities to subsistence activities, especially on caribou and migratory bird hunting

· Document hunter concerns and opinions about impacts from CPAI’s facilities and activities associated with this rezone



		23

		Minimizing Traffic Impacts – General

		CPAI shall coordinate with KSOP, Kuukpik, and the NSB DWM and Planning  departments to establish standard air traffic routes that will minimize interference with animal concentrations. (Concentrations of caribou herds are of particular concern.) CPAI shall follow these routes unless there is a threat to human safety, or an animal concentration or subsistence user is positioned along the routes.



		24

		Onshore Oil and Gas Pipelines and Roads – General

		Siting, design, construction, and maintenance of pipelines must minimize alteration of shorelines, water courses, wetlands, and tidal marshes and avoid significant disturbance to important habitats and critical migration periods.



		25

		Onshore Oil and Gas Pipelines and Roads – Consolidation

		Permanent oil and gas facilities, including gravel pads, roads, airstrips, and pipelines, must be consolidated to the maximum extent possible.



		26

		Onshore Oil and Gas Pipelines and Roads – Wildlife Crossing

		Pipeline design and construction shall be based on the best available information and include adequate pipeline elevation, ramping, or burial to provide for unimpeded wildlife crossing. Aboveground pipelines and all associated infrastructure (including fiber optic and other cables) must be elevated at or above the 7-foot minimum height except at those points where the pipeline intersects a road, pad, or caribou ramp, or is constructed within 100 feet of an existing pipeline that is elevated less than 7 feet.



		27

		Onshore Oil and Gas Pipelines and Roads – Placement

		Pipelines must be separated from roads by a minimum distance of 500 feet (except at those points where the pipeline intersects a road, pad, or caribou ramp).



		28

		Onshore Oil and Gas Pipelines and Roads – Placement

		Pipelines shall not be constructed at a distance greater than 1,000 feet from any access road.



		29

		Onshore Oil and Gas Pipelines and Roads – Placement

		Permanent oil and gas facilities, including gravel pads, roads, airstrips, and pipelines, are prohibited on the lake or lakebed and within 1,500 feet of the ordinary high-water mark of any fish-bearing deep lake (i.e., depth greater than 4 meters). If the fish-bearing status of a lake is unknown, the burden is on CPAI to demonstrate whether fish are present.



		30

		Onshore Oil and Gas Pipelines and Roads – Drainage

		Appropriate facilities shall be installed to ensure adequate drainage patterns.



		31

		Onshore Oil and Gas Pipelines and Roads – Sedimentation

		CPAI will monitor for sedimentation build-up or scouring resulting from all bridges and provide the Administrator with results of such monitoring on a regular basis. The Administrator may require measures to mitigate sedimentation and scouring, including dredging, to ensure that the subsistence use area is maintained.



		32

		Economic Opportunity – Job Fairs

		CPAI will host a job fair annually in Nuiqsut beginning after the Assembly’s approval of CPAI’s Application.



		33

		Economic Opportunity – Employment Reports

		CPAI shall submit annual reports to the Administrator by December 1st of each year showing the number of NSB residents employed by CPAI by job type. Overall employment statistics will be part of this reporting, showing the percentage of NSB resident employment, separate for Alaska resident employment. The overall employment report will also reflect the total workforce, by resident location, of CPAI' s workforce in Alaska.



		34

		Economic Opportunity – Bids

		When CPAI solicits bids, it shall invite North Slope suppliers, subcontractors, and regional and village corporations to bid on Willow projects for which they are qualified.



		35

		Economic Opportunity – Subsistence Policy

		NSB strongly urges CPAI to adopt a formal policy to avoid scheduling disruptions and misunderstandings when subsistence leave is needed while employed by CPAI. The use of seasonal employment options as a method of addressing subsistence leave flexibility is not a meaningful method of employment that allows NSB residents to gain CPAI workplace experience. This requirement should be passed onto all CPAI contractors to the maximum extent allowable.



		36

		Economic Opportunity – Land Management Orientation

		NSB shall provide land management orientation for CPAI for its Willow projects on an annual basis.



		37

		Economic Opportunity – Subsistence Representative

		CPAI shall fund a year-round subsistence representative.



		38

		Cultural and Historical Site Protection – Data Points for Critical Sites

		CPAI must contact the NSB IHLC Division at (907) 852-0422 and SHPO to obtain a set of data points for sites of possible historic, prehistoric, cultural, traditional, archeological, and paleontological significance (Critical Sites). CPAI will maintain the data provided by IHLC in a secure place for internal use only and shall not disclose that data to any other person or entity except SHPO and those entities with a need to know for the purposes of the planned Willow and associated developments and associated facilities, including roads, bridges, gravel pads, airstrips, and pipelines. CPAI will retain and update this data throughout the life of the development project. Prior to the completion of the development project, CPAI will come to an agreement with IHLC as to the disposition of IHLC data once the project is completed. Data points provided by IHLC in the form of geographic coordinates may be imprecise. CPAI is nevertheless responsible for ensuring that its operations do not cause any adverse impacts to Critical Sites and for reporting to IHLC the proper coordinates of any such site discovered. CPAI will release NSB from any liability associated with CPAI's use of these data points.



		39

		Cultural and Historical Site Protection – Buffer Zones

		CPAI must maintain an effective buffer zone around all sites of possible historic, prehistoric, cultural, traditional, archeological, and paleontological significance (Critical Sites). An effective buffer zone will be at least 500 feet unless a smaller zone is necessary and can be mutually agreed upon by CPAI and the NSB Planning Department. CPAI must train its staff and contractors to observe this buffer and ensure that Critical Sites are not disturbed.



		40

		Cultural and Historical Site Protection – Discovery of Remains or Materials

		Should any human remains or possible historic, prehistoric, cultural, traditional, archeological, and paleontological significant materials (Critical Site materials), including, but not limited to artifacts, house mounds, grave sites, ice cellars, and fossilized animal remains, be discovered in the course of this field survey

 that were not already identified by IHLC or SHPO, CPAI must stop all work in the vicinity of the discovery until CPAI has made contact with IHLC at (907) 852-0422, SHPO and, in the case of human remains, the Alaska State Troopers, and has obtained these agencies' approvals to continue work. CPAI must submit any information discovered that may be of historic, prehistoric, cultural, traditional, archeological, and paleontological significance to IHLC (including, but not limited to artifacts, house mounds, grave sites, ice cellars, and fossilized animal remains). CPAI must not disclose that data to any other person or entity except SHPO and those entities with a need to know for the purposes of working on the planned Willow and associated developments and associated facilities (including roads, bridges, gravel pads, airstrips, and pipelines). CPAI must not remove or disturb any items that may be of historic, prehistoric, cultural, traditional, archeological, and paleontological significance, except to the extent needed to document their existence and to comply with state and federal law and this ordinance.



		41

		Cultural and Historical Site Protection – Allotments

		CPAI must not trespass on Native Allotments or private property. Owner permission must be obtained in advance to enter onto the surface of these lands. CPAI must work with the Inupiat Community of the Arctic Slope and Native Allotment owners in and around the area in a beneficial manner.



		42

		Cultural and Historical Site Protection – Site Visits

		Upon IHLC's request, CPAI must allow an IHLC representative to accompany CPAI during field work. The IHLC representative shall comply with all CPAI safety and operational rules and requirements when accompanying CPAI during field work.



		43

		Reclamation Plan – General

		An abandonment/reclamation plan must be submitted to the Administrator within three years of cessation of permitted activities. At a minimum, the plan must contain:

· A grading and site plan drawn and certified by an Alaska licensed professional engineer or land surveyor, indicating the areas excavated or filled, the proposed finished grades and contours, drainage directions and any control structures to be installed.

· The methods and plans to be employed for reclamation of the site during and after the activity shall be stated along with a timetable for completions.

· A description of all roads and structures and a site map showing the locations of all roads and development which will be built indicating which ones will remain after cessation of activities.

· A description of any known reclamation requirements of any other governmental entity, and a copy of any reclamation plan under development or in existence for the activity.

· All maps shall be submitted at a scale of one inch equals 200 feet extending 200 feet beyond the site area with a maximum contour interval of five feet. The scale requirements may be adjusted by the Administrator to fit unusual circumstances.



		44

		State, Local, and Federal Compliance – Other Permits

		This approval shall not become effective until all other local, state, and federal permits, approvals, and authorizations have been issued. CPAI shall comply with all local, state, and federal laws and regulations for all projects within the Unit area.



		45

		Tundra Protection – General

		Vehicles must be operated in a manner such that the vegetative mat of the tundra is not disturbed, and blading or removal of tundra or vegetative cover is prohibited unless specifically approved by the NSB Land Management Administrator or his designee.



		46

		Tundra Protection – General

		Development is required to maintain the natural permafrost insulation quality of existing soils and vegetation.



		47

		Tundra Protection – General

		Trails, campsites, and worksite must be kept clean. No littering is allowed. All solid waste including incinerator residue must be backhauled to an authorized solid waste disposal facility.



		48

		Tundra Protection – General

		Winter on-tundra travel may begin when six inches of snow cover and twelve inches of frost depth conditions exist, consistent with State regulations, for the activities intended as determined by an authorized field representative of the Administrator. Certain on-tundra activities may begin sooner than others depending on the impact or magnitude of the operations.



		49

		Tundra Protection – General

		After April 15 of each year, on-tundra travel must be subject to termination within 72 hours of notification by the NSB Administrator or his/her designee for protection of surface vegetation.





Note: ADF&G (Alaska Department of Fish and Game); BLM (Bureau of Land Management); CPAI (ConocoPhillips Alaska, Inc.); DWM (Department of Wildlife Management); GPS (global positioning system); IHLC (department of Inupiat History, Language and Culture); KSOP (Kuukpik Subsistence Oversight Panel); Kuukpik (Kuukpik Corporation); NSB (North Slope Borough); NVN (Native Village of Nuiqsut); SHPO (Alaska State Historic Preservation Office); USFWS (U.S. Fish and Wildlife Service).

[bookmark: _Toc125201124]


Table I.56.2. North Slope Borough Rezoning Conditions of Approval* 	Comment by Zachary Huff: ALT TEXT (if not provided for in the Alt Text spreadsheet): This table summarizes the conditions of approval required by the North Slope Borough to complete the Project’s rezoning. The table includes a measure number, category, and description of the condition of approval.

		No.

		Category

		Condition of Approval



		1

		Wildlife Disturbance – Gravel Infrastructure

		CPAI will use insulation in the Willow gravel infrastructure to reduce the height (and visual barrier) of these features to minimize impacts on caribou movement, subject to obtaining necessary permits and agency authorizations. CPAI will submit a detailed implementation plan, including explanation of where insulation is and is not practicable, to the NSB by September 30, 2021, pursuant to NSBMC Chapter 19.50.



		2

		Wildlife Disturbance – Airstrip

		CPAI will reduce the length of the Willow airstrip to a maximum 5,700 feet long. Final approval of the airstrip dimensions will be determined in accordance with NSBMC Chapter 19.50. CPAI has no plans to use the Willow airstrip for Boeing 737s or similar passenger aircraft, and therefore will leave the surface of the runway as gravel. Any modification of this condition, including the use of Boeing 737s or similar passenger aircraft, will require approval of the NSB Assembly. The airstrip permit application will include an analysis of required runway dimensions based on aircraft manufacturer guidance, Federal Aviation Administration requirements and recommendations, safety considerations, and engineering best practices.



		3

		Use Plans – Vehicle Plan

		CPAI will provide the NSB a vehicle plan that includes restrictions on, and minimization of vehicle use, during sensitive periods (e.g., caribou calving, bird nesting, peak caribou subsistence activity). The objective of the vehicle plan is to mitigate potential impact of Willow project vehicle traffic on caribou calving, bird nesting, and peak subsistence activity. A vehicle plan for construction activities beginning in 2022 will be developed in consultation with the North Slope Borough Wildlife Department, and submitted for review and approval, in accordance with NSBMC Chapter 19.50, no later than September 1, 2021 and updated as needed when drilling and operations commence.



		4

		Use Plans – Aircraft Plan

		CPA will provide the NSB an aircraft plan that minimizes aircraft use during sensitive time periods (e.g., caribou calving, bird nesting, peak caribou subsistence activity) and will include a communication protocol with the local community. The

objective of the aircraft plan is to mitigate potential impact of Willow project air traffic on caribou calving, bird nesting, and peak subsistence activity. An aircraft plan will be developed in consultation with the NSB Wildlife Department and submitted for review and approval, in accordance with NSBMC Chapter 19.50, at least six months prior to the Willow airstrip commissioning.





		5

		Use Plans – Diesel Use Plan

		CPAI will submit a diesel use plan for review and approval, in accordance with NSBMC Chapter 19.50, by October 31, 2021. The plan will include an analysis of diesel transportation, including the conversion of existing pipelines or the utilization of Willow pipelines authorized in the Willow Master Development Plan Environmental Impact Statement Record of Decision for diesel transportation. The objective of this plan is to minimize traffic impacts and spill impacts due to human error on roads in high-use subsistence areas.



		6

		Subsistence – Good Neighbor Policy

		During the construction period of the Willow Project (prior to start-up of the central processing facility), if requested by the NSB Subsistence Mitigation Committee, in addition to the existing contributions, CPAI will provide an annual air charter for a group of Nuiqsut hunters and their gear to support caribou subsistence activities. This will be requested and administered by the NSB’s Subsistence Mitigation Committee.



CPAI will develop a Good Neighbor Policy on caribou in consultation with the community of Nuiqsut and the NSB Wildlife and Planning Departments. CPAI will host at least one community workshop in the Village of Nuiqsut to obtain input from hunters and residents prior to October 31,2021. The Good Neighbor Policy will include support to transport Nuiqsut caribou subsistence hunters and their gear to and from areas where caribou are available if it is determined that the Willow Project has significantly impacted the ability of the hunters to harvest caribou based on criteria in the Good Neighbor Policy. The determination will be made by the Director of the North Slope Borough Planning Department, in consultation with the North Slope Borough Wildlife Department. CPAI will submit a Good Neighbor Policy to the North Slope Borough on or before June 30,2022 for review and approval, in accordance with NSBMC Chapter 19.50. During the construction period of the Willow Project (prior to start-up of the central processing facility), if requested by the NSB Subsistence Mitigation Committee, in addition to the existing contributions, CPAI will provide an annual air charter for a group of Nuiqsut hunters and their gear to support caribou subsistence activities. This will be requested and administered by the NSB’s Subsistence Mitigation Committee.



		7

		Mitigation – Mitigation Fund Agreement Amendments

		CPAI will amend Section 1(b) of the Oil Spill Mitigation Fund Agreement for the Alpine Development District (executed August 2019) (“Agreement”), to incorporate the Willow Development District into the Agreement, with an effective date prior to Willow first oil. The Agreement will also be amended to include spills to land. To accomplish that, Section 2(a)(i) of the Agreement will be deleted in its entirety and replaced with the following: "CPAI's oil and gas activities in the Alpine or Willow Development Districts cause oil to be present on land or in the water, or on the ice over water." CPAI will submit this amendment for NSB review and approval, in accordance with NSBMC Chapter 19.50, six months prior to anticipated Willow first oil.





Note: CPAI (ConocoPhillips Alaska, Inc.); NSB (North Slope Borough); NSBMC (North Slope Borough Municipal Code).



[bookmark: _Toc125201016]REFERENCES



ADF&G. 2002. Aquatic Nuisance Species Management Plan. Juneau, AK: ADF&G, Aquatic Nuisance Species Task Force.

BLM. 2013. National Petroleum Reserve-Alaska Integrated Activity Plan/Environmental Impact Statement Record of Decision. Anchorage, AK.

-----. 2020. National Petroleum Reserve in Alaska Final Integrated Activity Plan and Environmental Impact Statement. Anchorage, AK.

-----. 2022. National Petroleum Reserve-Alaska Integrated Activity Plan/Record of Decision. Anchorage, AK.

European Environment Agency. 2011. Forests, Health and Climate Change. https://www.eea.europa.eu/articles/forests-health-and-climate-change.

Lawhead, B.E., A.K. Prichard, M.J. Macander, and M. Emers. 2004. Caribou Mitigation Monitoring Study for the Meltwater Project, 2003: Third Annual Report. Anchorage, AK: Prepared by ABR, Inc. for ConocoPhillips Alaska, Inc.

Limpinsel, D.E., M.P. Eagleton, and J.L. Hanson. 2017. Impacts to Essential Fish Habitat from Non-Fishing Activities in Alaska: EFH 5-Year Review, 2010 through 2015. NOAA Technical Memorandum NMFS-F/AKR-14. Anchorage, AK: NMFS.

UNFCCC. 2021. The United States of America Nationally Determined Contribution. Reducing Greenhouse Gases in the United States: A 2030 Emissions Target.

USACE. 1986. Accuracy of Computed Water Surface Profiles. Davis, CA: Prepared by USACE Hydrologic Engineering Center for Federal Highway Administration.

USFS. 2021. Budget Justification: FY 2022. U.S. Department of Agriculture.

Yokel, D., D. Huebner, R. Meyers, D.A. Nigro, and J.M. Ver Hoef. 2007. Offsetting Versus Overlapping Ice Road Routes from Year to Year: Impacts to Tundra Vegetation. Anchorage, AK: BLM.








Willow Master Development Plan	Final Supplemental Environmental Impact Statement

This page intentionally left blank.

Appendix I.1 Avoidance, Minimization, and Mitigation	Page 54

[bookmark: _Hlk45708239]Willow Master Development Plan

Appendix I.2 
ConocoPhillips Road Optimization Memorandum



August 2020	Comment by Zachary Huff: Don’t change date—this document has not changed since the FEIS.






This page intentionally left blank.







Willow Master Development Plan

Appendix I.3 

Dust Control Plan 





August 2020	Comment by Zachary Huff: Don’t change date—this document has not changed since the FEIS.






This page intentionally left blank.



Willow Master Development Plan

Appendix I.4 

Permittee-Responsible Wetlands Compensatory Mitigation Plan





October 2020	Comment by Zachary Huff: Don’t change date






This page intentionally left blank.





