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Abstract

Professionals who collect and use traditional knowledge to support resource manage-
ment decisions often are preoccupied with concerns over how and if traditional knowl-
edge should be integrated with science. To move beyond the integration dilemma, we
treat traditional knowledge and science as distinct and complementary knowledge
systems. We focus on applying traditional knowledge within the decision-making proc-
ess. We present succinct examples of how the Bureau of Ocean Energy Management has
used traditional knowledge in decision making in the North Slope Borough, Alaska: 1)
using traditional knowledge in designing, planning, and conducting scientific research;
2) applying information from both knowledge systems at the earliest opportunity in the
process; 3) using traditional knowledge in environmental impacts assessment; 4)
consulting with indigenous leaders at key decision points; and 5) applying traditional
knowledge at a programmatic decision level. Clearly articulating, early in the process,
how best to use traditional knowledge and science can allow for more complete and
inclusive use of available and pertinent information.
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Management Service, NEPA — National Environmental Policy Act, NOAA — National
Oceanic and Atmospheric Administration, OCS — Outer Continental Shelf, OCSLA —
Outer Continental Shelf Lands Act, USDOI — United States Department of the Interior

Introduction

Alaska Native peoples in the United
States Arctic have voiced concerns regard-
ing past and potential future effects of oil
and gas exploration and development activ-
ities on subsistence resources and their way
oflife (e.g. Galginaitis 2016). They express-
ed concerns that anthropogenic noise from
seismic exploration, vessel traffic, aircraft,
and drilling disturbs whales and other ma-
rine mammals, causing them to deflect their
movement patterns farther out to sea (e.g.
Huntington et Quakenbush 2009, Galgi-
naitis 2014). This can result in more ex-
pensive and dangerous subsistence hunting
trips during which subsistence hunters may
be exposed to greater risks due to rougher
seas, shifting ice, shipping traffic, and
stronger offshore currents (ICAS 2012).
More time and fuel are expended for hunt-
ing at greater than usual distances. Alaska
Native peoples are concerned that oil
spills, even if the probability is low, could
taint or damage wildlife resources used for
subsistence purposes and cause hunters
and fishers to avoid contemporary harvest
areas (Braund 2013).

Resource professionals have combined
traditional knowledge and science to mon-
itor and manage marine environments
(Thornton et Maciejewski Scheer 2012). In
Alaska, Huntington (2000) described the
bowhead whale population census, the Alas-
ka Beluga Whale Committee, and moni-
toring herring recovery after the Exxon
Valdez oil spill. However, residents of the
North Slope Borough' have voiced con-
cerns that their traditional knowledge of
marine environments and subsistence re-
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sources is not regularly considered and ap-
plied to energy development decisions that
can affect their lives.

Scientists and managers can be preoc-
cupied with concerns over how and if tra-
ditional knowledge should be integrated
with scientific information because tradi-
tional knowledge is grounded in an indige-
nous worldview and scientific knowledge
in a western worldview (e.g. Nakashima
1990, Stevenson 1996). We see this as an
unnecessary dilemma and debate over in-
tegration of relatively distinct knowledge
systems. Similar to Stevenson (1996), the
United States Bureau of Ocean Energy
Management (BOEM) treats traditional
knowledge and science as distinct comple-
mentary knowledge systems and equally
valuable for informing management deci-
sions. This conceptualization allows BOEM
to move beyond the integration debate and
firmly establish a practice of decision mak-
ing for responsible development of the
United States Outer Continental Shelf
(OCS)™.

The purpose of this paper is twofold: 1)
describe how BOEM has defined tradi-
tional knowledge and 2) present examples
ofhow traditional knowledge, with science,
has been applied to inform BOEM’s deci-
sion-making process. The expected out-
comes of using both traditional and sci-
entific knowledge include: improved deci-
sion-making through more complete and
inclusive application of the available in-
formation and increased involvement of
people in resource management decisions
that may affect their way of life.



Background

The mission of the BOEM is to manage
development of energy and mineral re-
sources in the United States OCS in an
environmentally and economically respon-
sible way. The OCS off the coast of Alaska
encompasses more than one billion acres
in the Beaufort Sea, Chukchi Sea, Bering
Sea, Cook Inlet, and Gulf of Alaska (see
Fig. 1). BOEM’s Environmental Studies
Program (ESP) was initiated in 1973 to
support the USDOI’s decisions on oil and
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gas leasing (Williams 2009). Subsequently
in 1978, the ESP was incorporated into
law. Section 20 of the Outer Continental
ShelfLands Act (OCSLA) confirms BOEM
the authority to develop and oversee re-
search to inform environmental review,
management, and policy decisions for de-
velopment of resources of the OCS. Re-
search supported by the ESP spans physi-
cal, biological, economic, and sociocultural
disciplines (Williams 2009).

ALASKA

Fig. 1. The Outer Continental Shelf (OCS) off Alaska is vast. The extent of Federal jurisdiction is
between the red line and three miles off the coast of the State of Alaska. The State has jurisdiction

within three miles seaward of the coast.

Toresponsiblymanage the development
of the OCS, BOEM uses an adaptive, inter-
disciplinary, and integrated approach for
making decisions. Because of the continu-
ous production and use of information,
BOEM’s approach has evolved into an
adaptive process with feedback loops (see
Fig. 2). The process is used to implement
BOEM'’s responsibilities to manage devel-
opment of energy resources in the OCS and

analyze potential environmental impacts of
energy exploration and development activi-
ties. Through an adaptive process, BOEM
continues to use traditional knowledge and
scientific information even after decisions
have been made through monitoring, collec-
tion, and analysis of additional knowledge,
allowing for adjustments to management
decisions when appropriate.
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Fig. 2. Traditional knowledge (TK / IK) is applied in several areas of BOEM decision making.
Circles and arrows show application of traditional knowledge in a process: 1) black circle, using
traditional knowledge in designing, planning, and conducting scientific research; 2) red circle,
applying data from both knowledge systems at the earliest opportunity in the process; 3) blue
circle, using traditional knowledge in environmental analysis and mitigation; 4) yellow circle,
consulting with indigenous leaders; and, 5) purple circle, applying traditional knowledge at a

programmatic decision level.

Traditional Knowledge

BOEM has long been aware that tradi-
tional knowledge and cultural practices of
Alaska Native peoples can provide impor-
tant sources of information for managing
human activities in the marine environ-
ment (USDOI MMS 2001, USDOI BOEM
2012a). BOEM has defined traditional
knowledge as a body of evolving practical
knowledge based on observations and per-
sonal experience of indigenous residents
over an extensive, multi-generational time
period (USDOI BOEM 2012a). BOEM’s
application of traditional knowledge to
management decisions is guided by several
properties of traditional knowledge, includ-
ing:
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o Traditional knowledge is expressed in
specific environmental contexts in spe-
cific places; it is local and highly con-
textual rather than global and universal.

e As indigenous peoples develop techni-
cal mastery and environmental expertise
to promote survival and well-being in a
locale, they share such knowledge
through kinship relations and household
networks (e.g. Kofinas et al. 2016).

e Traditional knowledge is a dynamicrath-
er than rigid approach to understanding
the environment; it is based on experi-
ence rather than innate qualities, and it
is unevenly acquired among indigenous
residents of a place with some more



knowledgeable than others on specific
topics of interest. Such expertise enjoys
wide recognition and respect within in-
digenous communities.

Traditional knowledge involves more
than a collection of factual observa-
tions. It is an important sociocultural
component that yields an understanding
of the landscape and one’s place in it,
inspiring others and anchoring commu-
nity values and identities.

A traditional knowledge framework em-
phasizes a fundamental sense of unity
between humans, natural resources,
lands, and waters (e.g. Inglis 1993, Ste-
venson 1996, Huntington 1998, Caro-

Application of Traditional Knowledge

TRADITIONAL KNOWLEDGE

thers et al. 2013). In a traditional knowl-
edge framework, people are viewed as part
of the environment, not simply observers
or controllers of the environment (Salle-
nave 1994).

For the purpose of application to mana-
gement decisions, BOEM treats traditional
knowledge andscientific knowledge as com-
plementary knowledge systems with differ-
ent methodologies that often ask different
questions. Using both knowledge systems
can provide a whole picture of what is oc-
curring in the Arctic (Inuit Circumpolar
Council Canada 2016°).

Designing, planning, and conducting scientific research (Fig. 2, black circle)

Fishing for Arctic cisco (Coregonus
autumnalis) under the ice of the Colville
River is a vital subsistence activity for the
village of Nuiqsut, Alaska (Fig. 3). Ifiupiaq
fishers were concerned Arctic cisco in the
Colville River were less abundant than in
the years preceding oil and gas develop-
ment. Their concerns were heightened in

the early 2000s because of the construction
ofthe Northstar Production Facility, a man-
made gravel island in the near-shore Beau-
fort Sea. Further, their concern was height-
ened because of another offshore produc-
tion facility proposed for the Liberty proj-
ect located east of Northstar.
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Fig. 3. The North Slope of Alaska is a vast area. The North Slope Borough was established in
1972 as the local government with jurisdiction of the North Slope region. Areas and locations cited
in the text include: Nuigsut, Colville River, Prudhoe Bay, Northstar (artificial gravel island), Cross
Island, Liberty (proposed artificial gravel island), Kaktovik (located on Barter Island), and the

Mackenzie River in Canada.
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To maximize input of local residents’
traditional knowledge, BOEM held a work-
shop in Nuiqgsut to identify factors that
might contribute to observed variation in
abundance and to recommend a study de-
sign to further examine the issue (USDOI
MMS 2003). To ensure local expertise in
identifying and prioritizing issues and con-
cerns, BOEM invited a panel of seven lo-
cal experts and seven scientific researchers
to discuss Arctic cisco abundance, fishing
success, stock exploitation, long-term cli-
mate-related changes, and stock genetics
to determine source of stocks. BOEM dem-
onstrated respect for local expertise by
compensating the local experts and keep-
ing the number of scientists in balance with
the number of Alaska Native participants.

The panel of local experts presented
their knowledge and concerns about Arctic
cisco in their fishing territory. Then, scien-
tific knowledge was presented by the scien-
tists. The process involved facilitation meth-
odsto encourage input from the often more
quiet Ifupiat experts who were speaking
either in English (a second language) or
their Ifiupiaq language through an inter-
preter. Translation between English and
Ifiupiaq was provided throughout the work-
shop. Each participant in turn was asked to
provide a single issue before any partici-
pant could provide further input. Local ex-
perts were provided the time necessary to
respond.

Local experts posed a number of ques-
tions from their perspectives, including the
need to understand more about the natural
history of local Arctic cisco; historical pop-
ulation cycles; locations of cisco during
different seasons and years; locations dur-
ing high population cycles versus low pop-
ulation cycles; changes in the environment
over 30 years; and the need to respect and
care for fish during scientific studies. An
outcome of the workshop was completion
of two studies addressing multiple topics.
Those studies included a multidisciplinary
exploration and synthesis of existing data;
an examination of growth and diet to test
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the hypothesis Arctic cisco have gotten
skinnier over the last decade; using genet-
ics to determine whether the total Colville
River Arctic cisco stock originates in the
Mackenzie River, Canada to assess the lev-
el of vulnerability of the stock to develop-
ment activities; and identifying the lo-
cation of larval fish during migration to
the Colville River by examining otoliths
(USDOIMMS 2007, USDOI BOEM 2014).
Information provided by local experts and
scientists in the initial workshop was ap-
plied to inform development of hypotheses
about the causes of the variable, or possi-
bly declining, Arctic cisco abundance in the
Colville River and its tributaries.

Two unique aspects of the synthesis
study were devised to include the insights
provided by local experts about Arctic
cisco. The panel of local experts reviewed
and guided the scientists throughout the
study. Scientists consulted the panel of lo-
cal experts throughout the project to vali-
date interpretations of the data and review
plausibility and credibility of emerging pat-
terns and interpretations of existing data.
The panel provided feedback on the plau-
sibilityofhypothesized relationships among
Arctic cisco, the physical and biological en-
vironment, and resource development proj-
ects. Local experts helped to identify alter-
native explanations not readily apparent to
the scientists and suggested additional fac-
tors that could help to improve the inter-
pretations and choice of variables for sta-
tistical analyses. Several of the issues con-
sidered would not have been realized with-
out using traditional knowledge. For exam-
ple, observations of skinnier Arctic cisco
than in the past and the question of wheth-
er the diets of young-of-the-year fish had
changed were new topics for future research
(USDOI MMS 2007). Subsequent research
in the Beaufort Sea determined growth of
young-of-the-year Arctic cisco is variable
due in part to changes in the magnitude of
river discharge influencing both quality and
type of prey this species consumes (Von
Biela et al. 2013).
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Applying both traditional and scientific knowledge systems (Fig. 2, red circle)

BOEM funded a 13-year study to assess
contemporary bowhead whaling at Cross
Island (see Fig. 3), which lies northeast of
Prudhoe Bay and is used annually in the
fall by subsistence whalers from Nuigsut,
Alaska (Galginaitis 2014, 2016). The bow-
head whale (Balaena mysticetus)is consid-
ered to be the most iconic marine mammal
by Ifiupiaq residents of the North Slope.
This is due, in part, to their great size, and
because whaling vitally maintains the rela-
tionships of the Ifiupiat to the ocean and
marine resources. Whaling maintains the
social relationships of the Iflupiat with each
other by the communal nature of whaling
and widely sharing culturally important
foods produced from the harvest (Galgi-
naitis 2014).

Cross Island whalers were provided
global positioning system devices (GPS)
to record hunting tracks, whale sightings,
and whale strikes, which they shared with
the researcher (Fig. 4). The study estab-
lished a mobile weather station and com-
munication with Prudhoe Bay to measure
weather trends, particularly wind; recorded
sea ice conditions, sea states, whaling ef-
fort, and length of hunts, which ranged from
days to over a month; and documented ac-
counts of whale landings, offshore interac-
tions of whalers with industrial and com-
mercial activities, whale butchering prac-
tices, and other whaling activities. Particu-
lar attention was paid to record changes
over time, so observed changes could be
analyzed in the future in relation to oil and
gas exploration and development activities.

Traditional knowledge, based on multi-
generational empirical observations by
whalers, indicates bowhead whales are sen-
sitive to anthropogenic noises. The study
was designed to explicitly examine the ques-
tion of anthropogenic effects of vessel traf-
fic on Cross Island subsistence whaling.
Four sources of anthropogenic noise were

identified by the whalers including, oil and
gas exploration activities; commercial (non-
oil and gas) vessel traffic; non-commercial
vessel traffic; and aerial surveys involving
ocean transects.

During the study, all oil and gas explo-
ration and development activities were sub-
ject to conditions and processes established
collaboratively and agreed to by industry
and the whalers. Oil and gas related vessel
traffic was deferred in the vicinity of Cross
Island until after the whaling season unless
the whalers explicitly gave their consent.
Researcher planes used for monitoring stud-
ies avoided flying survey transects in areas
where subsistence whaling was underway
to avoid adverse effects to the whales
and subsistence whaling practices (NOAA
2016). These mitigation measures were
based in traditional knowledge and were
successful in reducing interferences with
whaling practices.

The project did not document any di-
rect adverse effects of oil and gas activities
on Cross Island whaling. This is likely
because the only exploration and develop-
ment activity occurred at Northstar, which
lies west of Cross Island; no activity oc-
curred to the east of Cross Island. In the
fall, the migrating bowhead whales travel
from east to west in the Beaufort Sea, and
did not encounter disturbance from oil and
gas activities eastward. Industry vessels
were compelled to communicate their lo-
cation and transit times with Cross Island
to avoid conflicts. The study found the
greatest adverse effect on number of whales
harvested was from non-oil and gas com-
mercial vessel traffic (e.g. supply barges),
as evidenced by reductions in the numbers
of whales harvested during two seasons.
Non-oil and gas, non-commercial vessel
traffic (e.g. recreational boats) was rare and
had no measurable effect on whaling.
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Fig. 4. Cross Island whaling tracks recorded with GPS technology, 2001-2012 (Galginaitis 2014).

Traditional knowledge in environmental impact analysis (Fig. 2, blue circle)

In each environmental analysis required
by the United States National Environmen-
tal Policy Act(NEPA)* BOEM applies tra-
ditional knowledge from three primary
sources: public comments, tribal consulta-
tions, andresearch (USDOI BOEM 2012b).
Traditional knowledge is received in writ-
ten letters and comments during community
meetings, public hearings, and through dis-
cussions with indigenous hunters and fish-
ers. BOEM analysts review social science
publications for traditional knowledge find-
ings and incorporate these in assessment
documents where appropriate. BOEM,
through its government-to-government re-
lationship with Alaska Native tribes and
Alaska Native Claims Settlement Act’
(ANCSA) Corporations, formally consults
with tribal and ANCSA leaders to hear
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their concerns and to gather traditional
knowledge.

Applying traditional knowledge in NEPA
environmental analyses helps BOEM un-
derstand where, when, and how communi-
ties hunt and fish, which helps the agency
assess potential impacts to Alaska Native
subsistence activities and harvest patterns.
BOEM’s environmental analysis process
uses traditional knowledge to describe and
delineate the affected environment, formu-
late alternatives, and design mitigation
measures to avoid or reduce potential ad-
verse impacts to the human environment
(Ristroph 2012). Input from traditional
knowledge holders about the potential ef-
fects of proposed projects helps BOEM
and other agencies develop alternative ac-
tions for analysis. For example, Alaska



Native huntershave shared their knowledge
with government agencies and industry
about how to best position pipelines to a-
void blocking routes of migratory wildlife.
In the Kuparuk oil field, in the central North
Slope, all pipelines are elevated a minimum
of 1.5 m above the surface of the ground to
allow caribou to pass through the field as
they move to and from insect-relief habi-
tat.

BOEM has released to the public a draft
environmental impact statement (EIS) for
the proposed Liberty oil and gas develop-
ment plan (USDOI 2017). The proposed

TRADITIONAL KNOWLEDGE

action includes building a gravel island ap-
proximately 10 km offshore in the Beau-
fort Sea. Thelocal subsistence whaling com-
munity directly expressed concerns over
the project to decision-makers. BOEM has
continued these discussions with a host of
cooperating entities, including represent-
atives from the North Slope Borough.
Working with its partners, BOEM has de-
veloped strategies in the draft EIS to
further incorporate traditional knowledge
and reduce and/or avoid impacts to subsist-
ence activities and harvest patterns.

Consulting with indigenous leaders (Fig. 2, yellow circle)

The United States has policies and exec-
utive orders requiring Federal agencies to
consult with tribes and ANCSA Corpora-
tions when an agency’s actions have tribal
implications (USDOI 2011, 2012). Agency
actions include regulations, proposed plans,
proposed legislation, or other policy state-
ments that may have a substantial direct
effects on one or more Alaska Native tribes,
on the relationship between the Federal
Government and Alaska Native tribes, or
on the distribution of power and responsi-
bilities between the Federal government and
Alaska Native tribes. BOEM initiates con-
sultation earlyin the decision-making proc-
ess. In consultation, BOEM listens to, re-
cords, and considers traditional knowledge,
experiences, and perspectives of tribal and
ANCSA corporation partners to inform de-
cisions.

BOEM’s policy and practice is to take a

leadershiprolein ensuring meaningful con-
sultation with tribes and ANCSA corpora-
tions. Consultation is an elevated form of
communication that emphasizes relation-
ships, trust, and respect between sovereign
entities and is incorporated throughout the
planning process. Consultations occur when
requested by a tribal government or ANCSA
corporation or when they accept an invita-
tion to consult with BOEM regarding a
Federal action or proposal (USDOI 2011,
2012). Meaningful consultation is an open
and free exchange of information and opin-
ions between sovereign parties, which can
lead to mutual understanding and trust be-
tween indigenous peoples and agency de-
cision makers. Consultation is integral to a
deliberative process that ensures applica-
tion of traditional knowledge and results in
more fully informed, inclusive decision
making.

Traditional knowledge at a programmatic decision level (Fig. 2, purple circle)

Subsistence harvest is important to the
cultural and spiritual way of life of Alaska
Native peoples. Each coastal community
in Alaska has its own, unique indigenous
harvest patterns guided and constrained by
geography, physical conditions (e.g. weath-

er patterns, sea conditions), beliefs, tradi-
tions, and the migration patterns of fish
and wildlife. Likewise, there are several
stages of decision making at BOEM. For
example, there are planning decisions to
allow leasing or not, which are made at a
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broad, national programmatic level. For its
national oil and gas leasing program,
BOEM considers these unique subsistence
harvest patterns for each coastal commu-
nity in each planning area. Where leasing
is allowed under each five-year program
can be influenced by where important sub-
sistence harvest practices are conducted by
Alaska Native peoples.

Indigenous people of Kaktovik (Fig. 3)
have lived on Barter Island for hundreds of
years. Barter Island was a major trade and
cultural exchange center and was an espe-
cially important gathering place for Alaska
Ifiupiat and Canadian Inuit (Kofinas et al.
2016). Kaktovik hunters have pursued bow-
head whales and other marine mammals
during the open water season for many
generations. Subsistence whalers from Kak-
tovik harvest bowhead whales in the fall
(Huntington et Quakenbush 2009, Braund
2010). Most harvesting occurs within 40 km
of shore, but may extend to as much as

Next Steps

BOEM decision-makers, scientists, and
Alaskan indigenous leaders will continue
to work towards a dynamic framework for
applying traditional and scientific knowl-
edge to resource management decisions.
This will require organizational learning
and increased flexibility to better enable
adaptive resource management and account
for an ever-changing environment. BOEM
is currently working with the North Slope
Borough to develop the study Traditional
Knowledge Implementation: Accessing Arc-

Conclusion

BOEM’s approach has evolved to apply
traditional knowledge at all stages in the
decision-making process (see Fig. 2). At
BOEM, traditional knowledge informs de-
cision-making; scientific research; planning
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three times that distance depending on the
conditions of ice and sea. Preference is giv-
en to locations where returning hunters do
not have to fight currents to bring whales
home (Braund 2010).

The potential effects of oil and gas
exploration, development, and production
activities in the OCS were assessed for
BOEM’s National Oil and Gas Leasing Pro-
gram for 2012 through 2017. Working di-
rectly with the subsistence hunters, it was
clearly evident how traditional knowledge
informs the Ifiupiat about the most produc-
tive areas for subsistence hunting for bow-
head whales and seals (Braund 2010).
These hunting areas were shown to be
vital to the community’s food security and
broader sharing networks (Kofinas et al.
2016). In 2012, a programmatic decision
was made to defer some critical areas off
the coast of Kaktovik because of the po-
tential for conflicts with subsistence hunt-
ing (USDOI BOEM 2012c).

tic Community Panels of Subject Matter
Experts. This multi-year study extends our
work to recognize and apply traditional
knowledge atall levels of governance, from
inclusion in environmental impact assess-
ments to policy decisions on energy and
mineral resources. BOEM’s objective mov-
ing forward is to make the best use of all
available information to meet its responsi-
bilities for managing development of the
OCS.

for the National Oil and Gas Leasing Pro-
gram; and environmental impact analyses
for specific geological and geophysical ap-
plications, exploration plants, and develop-
ment and production plans.



Clearly articulating, early in the proc-
ess, how best to use traditional knowledge
and science can allow for a more complete
application of all available information.
BOEM has learned applying traditional
knowledge makes decision making more
inclusive by generating mutual understand-

TRADITIONAL KNOWLEDGE

ing between partners; creating understand-
ing and acceptance among a wider group
ofpartners and stakeholders; and enhancing
respect for and understanding of indige-
nous perspectives and ways of life by
scientists, resource managers, and decision-
makers.
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