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ABOUT US
In order to meet the energy and material demands of the 21st century, a sustainable exploration
of our planet's resources is necessary, managed by exploration specialists with a strong
knowledge of geology and geophysics, and by sociologists and environmental experts.
Within this framework, a European project called Open Your Mine, associating students from
3 universities of different nationalities, has been created to train the future actors of tomorrow.
Assimilating the energy and mining issues of tomorrow and understanding the associated
socio-environmental stakes: this is the major issue explored through this project.

PREAMBLE
Pebble Mine is a mining company project concerning one of the biggest ore deposits of the
world, called Pebble Deposit. Because of this status, the project is exposed to heavy stakes,
both economic for the USA and ecological and societal for Alaska. The subject, which
represents one of the most ambitious mining projects in the history of mankind, has been
animating debates and polemics for several years now, as there are many controversies about
it. Let's take an interest in it without further delay.

Figure 1 - Bristol Bay Park (Photo: Earthworks)
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Figure 2 - Location of the Pebble deposit

counties, Alaska is divided in 20 Boroughs),
the Bristol Bay borough, the Lake and
Peninsula borough, and the Dillingham
region.

LOCALIZATION AND
GEOLOGICAL CONTEXT OF
PEBBLE MINE

The main concentration of the population
remains in the Dillingham community
(around 2500 people in 2004), and the rest
of it is dispersed over the territory, in
villages counting 400 to 800 people (Figure
1).

Pebble Mine is located in the Bristol Bay
region of Alaska, more precisely in the Lake
and Peninsula borough. In terms of
distances, the deposit is situated around 320
km south of Anchorage. The nearest village
is called Iliamna, and is located 27 km
away. The coastal part of Bristol Bay is
located approximately 260km southwest of
the ore deposit. The Bristol Bay region in
Alaska is home to approximately 7,500
people, the majority of them being Alaska
Natives. Bristol Bay is divided in two
boroughs and a region (unlike the other
states of the US, which are divided in

The Pebble deposit comprises structures
oriented both parallel and oblique to a
magmatic arc that was active in the Middle
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Cretaceous 1 and developed in response to
the northward subduction of the Pacific
Plate under the Wrangellia Superterrane 2 .
The oldest rock in the Pebble district is the
Jurassic-Cretaceous Kahlitna flysch 3 ,

composed of turbiditic clastic sedimentary
rocks, diorite and granodiorite sills,
interlayered basalt flows and associated
gabbro intrusions (Figure 2).

Figure 3 - Location of the Pebble Deposit & Regional Geological Setting of Southwest Alaska (Anderson et al., 2013)

1

Cretaceous: Geological period that lasted from

superterrane is a group of physically connected

145 to 66 million years ago

and related terranes

2

3

In geology, A terrane is a block of the Earth's

A flysch is a sedimentary deposit consisting of

crust that has a distinctive structure and

thin beds of shale or marl alternating with

geological history from the surrounding

coarser strata such as sandstone or

material, and is separated from it by faults. A

conglomerate.
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The pebble deposit contains a variety of
valuable minerals of interest to the mining
industry. Indeed, it is composed of a
porphyry-type copper-gold-molybdenumsilver mineralization. The mining company
operating the extraction project, Northern
Dynasty Minerals LTD (NDM), planned to
exploit the site open-pit and underground.
The Deposit is divided in two zones; the
Pebble East and the Pebble West zones, that
are approximately equal in insize, with
slightly lower grade mineralization in the
center of the deposit where the two zones
meet.

The area of Pebble Deposit is really windy.
According to the climate scientists who
monitor the area’s meteorology stations,
wind conditions at the mine site can be
described as “calm” less than 2% of the
time.

In the summertime, the maritime influences
of Iliamna Lake, the Cook Inlet and Bristol
Bay tend to cool the air, keeping summer
temperatures mild. In the winter, the lake
freezes over and the bay ices-up, so they
play less of a moderating role; winters at
Pebble
are
overcast
and
damp.
Occasionally, there’s a hard cold snap when
frigid Arctic air moves in, but that tends to
be brief.

The estimated values in excess of the
deposit are worth $300 billion, this number
being based on the 59.000 assays from 699
drill holes made on site and a feasibility
study undertaken at the company’s request.
NDM estimates the recoveries of the
minerals in Pebble West up to « 85%
copper, 69.6% gold, 77.8% molybdenum
and 89.3% copper, 76.8% gold, 83.7%
molybdenum »4 in Pebble East.

About 10% of the mine’s study area is
surface water, and through rivers, streams
and seepage much of it eventually flows
into rivers that lead to Bristol Bay.
Technically, there are eight watersheds in
the Bristol Bay area (pebblepartnership.
com/environment, access: 02.01.2021).

The Deposit itself is located at about 1,000
ft above sea level, on a terrain of rolling,
scrub-covered hills. The broader area
ranges from mountainous (Groundhog
Mountain) to alpine tundra to marshy
lowlands (pebblepartnership.c /geography)

4

Northern Dynasty Minerals Ltd. 2018

Southwest Alaska. Page 6. Consulted on 28

Technical Report on the Pebble Project,

December 2020.
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coyotes, river otters, red foxes, wolverines,
black bears, beavers, tundra hares, lynxes,
gray wolves and martens all live in the
region. However, the best-known species in
this area are brown bears, salmons and
caribous. More information about those
interesting animals can be found in the
paragraph called “More knowledge about
the Bristol Bay” (pebblepartnership.com
/environment)

INFORMATION ABOUT THE
WILDLIFE AND PLANTS
The entire mine study area is in an
ecological zone called “low scrub shrub,”
more than 80% of which is covered in low
(under 5' tall) ericaceous shrubs, alders,
willows and lichens. Roughly 10% is made
up of “herbaceous vegetation” with a
smattering of forest, and the rest is water
(shallow lakes, rivers and streams).

BRISTOL BAY HAS
ECOLOGICAL IMPORTANCE
IN ALASKA

Ericaceous shrubs are members of the
heather family, Ericaceae, and they are the
most common plant in the mine study area.
There are some of the edible species of
Ericacea, like the lingonberry, black
crowberry or bog bilberry and also the
poisonous bog rosemary, which is not
related to rosemary at all.

In some places, the willows and alders form
thickets. In their understories, we find
plants like Devil’s club, Alaska spiraea,
broad buckler ferns, white currants, and
perhaps Alaska’s most distinctive flower,
fireweed.

Bristol Bay is the most productive salmon
ecosystem in the USA. Many species like
sockeye salmon spawn and rear in the
Bristol Bay watersheds and their existence
supports wildlife like brown bears, eagles
and human culture and industry. Salmons in
Bristol Bay have evolved into many distinct
species across the north Pacific Ocean,
adapting to the different environments of
rivers and streams.

The Bristol Bay watershed provides vital
habitat for 29 fish species, more than 190
bird species, and more than 40 species of
mammal. Bald eagles, mooses, rainbow
trouts, freshwater seals, pacific walrus,
north pacific right whales, beluga whales,

These species play a crucial role in
increasing the productivity of a variety of
7
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terrestrial and water ecosystems by
delivering marine nutrients inland to
headwater streams (Wipfli and Baxter
2010). When they head to freshwater to
spawn, they transport and distribute tons of
marine derived nutrients to Alaska’s
nutrient-poor freshwaters.

adult salmons dying after spawning are an
important nutrient base for the trophic food
chain of the entire Bristol Bay (Chambers et
al. 2012).

Phosphorus and calcium hidden in salmons’
bones are vital for organisms in
oligotrophic 5 waters and acidic soils
because these elements are in low
concentrations.

The study done by scientists (Wipfli and
Baxter) in 1965 shows that sockeye record
return to the Kvichak River deposited about
170 metric tons of phosphorus which is a
nutrient essential to the productivity of the
watershed in Bristol Bay region. This
annual nutrient flow supports the
productivity of lakes, streams, and areas
around them while supporting a diversity of
wildlife in those regions (Naiman et al.
2002).

In this way, salmon provides a rich food
source up and down Bristol Bay rivers
across many months of the year and are key
to the success of trout, char, and grayling
populations. Without large salmon
escapements and the associated input of
marine nutrients, the productivity of the
region and the number of freshwater and
terrestrial species would decline in Bristol

Furthermore, carcasses of salmon and their
remnants after death are a big source of food
for predators and scavengers like bears,
ducks, foxes, mice, minks, wolves and
eagles. When these animals drag and carry
carcasses from the beaches and rivers into
riparian zones, they deliver critical nutrients
to a variety of plant and other animal
species. It is worth emphasizing that brown
bears obtain almost all of their carbon and
nitrogen demand from salmon. It means that

5

Bay as they have in the western
conterminous United States and elsewhere
(Wipfli and Baxter 2010).

Salmons are the driver of the ecology, a
keystone species, and help support the
production capacity of other harvestable
populations of pollock, cod, rockfish,
halibut and crab fishing in the outer Bay.

Oligotrophic - lakes and similar habitats poor in

nutrients and plant life and rich in oxygen
(definition by Collins Dictionary)
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which is released when the fish is physically
injured. Thanks to this substance, other
individuals are warned about the danger.
During the experiments, the fish not in
contact with the copper froze motionless
under the influence of "Schreckstoff".
Without moving, they were less likely to be
detected and attacked by predators
(McIntyre et al. 2008).

COPPER AND SALMON’S
SENSE OF SMELL
Copper is very toxic for living organisms in
freshwaters and proposed mine works in
these watersheds will expose rocks with
elevated metal concentrations including
copper. Mining of copper sulfide ores
exposes sulfides to water and air creating
acid, which dissolves copper and storm
water can then carry it into ground and
surface waters. Besides we need to
remember that copper is an essential trace
metal 6 necessary for growth and
metabolism of all living organisms but only
at appropriate level (Woody and O’Neal,
2012)

Copper enters the environment from many
sources, for instance from pesticides,
building materials or pollution associated
with the copper ore mining (Woody, 2012).

Figure 4 - Pike attacking a salmon (Photo by Jim
Lavarkas)

What is more, with minimal amounts of
copper in the water (five parts per billion),
the fish did not sense the threat and
continued to swim calmly - exposing
themselves to attack after just five seconds.
In the presence of copper in the water, the
attacked fish died more often - the first
attack led to their capture in 30%. cases. In

McIntyre
(2008)
treated
young
Oncorhynchus kisutch salmon with varying
concentrations of copper and then placed
them in tanks with the species of Clark
salmon (Oncorhynchus clarkii) which are
predators of Oncorhynchus kisutch salmon.
Salmons are sensitive to the characteristic
smell of a substance called "Schreckstoff",

6

Trace metals are the metals subset of trace

plant cells and tissues and that are a necessary

elements; that is, metals normally present in

part of nutrition and physiology."

small but measurable amounts in animal and
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the clean, copper-free water, fish managed
to escape almost nine times out of ten - most
likely because they were careful. However,
the presence of copper did not appear to
influence the behaviour of predators
(McIntyre et al. 2008).

The results of the research could influence,
for example, the decision to exploit the
Pebble Mine fields in Alaska - the local
mine would extract millions of coppers near
Bristol Bay, the world's largest fishery of
Oncorhynchus kidney (Sockeye) salmon.

Figure 5 - Location two possibly tailings storage
facilities (source: PM-Report, 2012)

hard rock mining processes expose sulfidebearing rock (like the Pebble deposit) to air
and water, oxidation processes form
sulfuric acid, which dissolves harmful
metals, metalloids, and non-metals in the
surrounding rock. Known as acid mine
drainage, this process—if uncontrolled at a
mine site—poses substantial threats to the
health and stability of surrounding aquatic
ecosystems. Because mineralized rock is
exposed to air and water in numerous
mining locations, keeping contaminated
water controlled on-site in perpetuity
represents one of the greatest environmental
challenges to a hard rock mining operation
like Pebble. While acid mine drainage is a
primary threat at mine sites, neutral and
alkaline pH drainage can also release minerelated contaminants into the environment.

IMPACT ON THE
ENVIRONMENT
The Pebble Mine will be a large scale
polymetallic 7 mine. Preliminary concepts
presented for the mine have indicated that
PLP8 will excavate an open pit as well as
undertake
extensive
underground
excavation. To support resource extraction
and distribution, PLP will also construct an
extensive road system, pipelines, a mill,
power plant, deep-water port, and other
facilities.

The

mine

would

cause

significant

Additionally, mine operations will require
massive withdrawals of fresh water. When

destruction of salmon habitat in Bristol Bay
watersheds, with some impacts exceeding

7

8

Containing more than one metal; here gold,

Pebble Limited Partnership

copper and molybdenum.
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scientific thresholds by more than double.
This damage would result from the mine’s
construction and early operations, and
impacts rise exponentially when analysing
the long-term implications for water quality
and the need for toxic wastewater
management
in
perpetuity—through
unproven, highly complex systems and
technologies (nature.org).

stored in two tailings storage facilities TSF
site A and G shown in Fig.4. It is easy to see
that the embankments would cross rich
salmon rivers. Figure 6 shows the area
possibly affected by the tailing storage dam
breakdown. (Woody and O’Neail 2012).

Key results indicate that spilled tailings—
consisting largely of rock, mud, water and
concentrations of heavy metals—from a
dam breach accident could:

•

travel more than 50 miles downstream
and likely reach the Nushagak River,
which accounts for about a quarter of
the planet’s wild sockeye salmon
production;

•

spread more than two miles wide across
the river valley;

•

fill valley bottoms and spread tailings
over salmon nursery habitat;

•

send mudflows through 150 miles of
mapped salmon habitat and more than
400 potential salmon streams;

•

continue to flow as far as Bristol Bay,
given the fine-grained nature of the spill
material, and settle out in the Nushagak
River estuary at the fishing port of
Dillingham, Alaska.

Figure 6 - Pebble deposit

Figure 7 - Probably area that would be impacted by
tailings storage breakdown (source: PM-Report, 2012)

Another danger could be caused by the
flotation process or more specifically by the
chemicals (reagents) used during that
operation to extract the metals. These
reagents are mixed with ore and water to
extract desired metals and the resulting
waste called tailings is discharged to a

It is relevant to mention that 99% (Fig.5) of
the ore mined from the deposit would
possibly become tailings and waste rock
and the main problem is that these wastes
would remain in the area forever. Northern
Dynasty said that all the mine waste will be
11
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tailing’s impoundment like these in Fig.4
(Woody and O’Neail 2012). The flotation
process chemicals are:

•

collecting agents (potassium amyl
xanthate, rthyl, buthyl),

•

frothing agents (methyl isobutyl
carbinol, pine oil, cresylic acid),

•

activators (soluble salts),

•

depressors (inorganic compounds),

•

flocculants (polymers),

•

lime and acid.

designed using proven, world-class
engineering.
(pebblepartnership.com/
tailings, access: 30.12.2020).

All these chemicals after the whole process
of flotation are going to be stored in tailings
storage facilities and in case a storage failed
it could be simply released to the rivers and
streams as shown in Figure 4.

Figure 8 - Way of storing pyritic tailings

However, on the official Pebble Mine
website there is information asserting that
most of the mined rock will be inert, but
about 12% will be pyritic, which can create
acidic conditions if exposed to air and
water. They also say that tailings are not
“toxic” and they are a natural by-product to
be kept in a lined facility and returned to the
pit at closure. All pyritic tailings will be
backhauled to the pit for permanent
underwater
storage
(Figure
7.)
(pebblepartnership.com/tailings,
access:
30.12.2020).

There is also a problem with pipeline
failures. The Pebble Mine Project assumes
the construction of four major pipelines
carrying mineral concentrates from mine to
the port. The pipelines transporting these
mineral concentrates will also carry
processing chemicals and other potentially
toxic compounds. They will cross about 89
creeks and rivers, 14 of which have been

Moreover, they affirm they will present no
failure risk and offer no threat to
downstream habitat. Pyritic tailings stored
in a fully-lined facility will meet Alaska
Dam Safety Program standards and are
12
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designated as anadromous 9 waters under
the Catalog of Waters Important for the
Spawning, Rearing or Migration of
Anadromous Fish (Chambers et al. 2012;
Ecology and Environment, Inc. 2010). Of
course, slurry pipelines are an economical
way to transport large quantities of mineral
to the port, but there is risk that the pipeline
carrying abrasive and corrosive copper-gold
concentrate may leak or break (Chambers et
al. 2012).

Everything started in 1988 when Pebble
West deposit was discovered by Canadian
mining giant Cominco.

IN THE MIDST OF A
POLITICAL BATTLE
Over the last 13 years the project has
undergone a real roller-coaster of legal
regulations. Republican President Donald
Trump revived the project at the beginning
of his term of office after it was blocked by
the Obama administration. Nevertheless,
the opposition of prominent politicians who
claimed that it would harm the state's
billion-dollar salmon industry led to the
retreat of the Trump administration.

Figure 9 - Add published by Politico (nrdc.org.com,
access:28.12.2020)

In 2001 the development rights were first
secured by the Canadian company called
Northern Dynasty Minerals (NMD). The
company spends the next few years on
further geological tests. In 2005, Northern
Dynasty discovered the Pebble East deposit
and acquired 100% ownership of the Pebble
mining claims. In 2007 Pebble Limited
Partnership (PLP) was formed between

In order to understand the Pebble mine
project well, it is necessary to provide a
short history of the most important activities
undertaken during its implementation.

9

Anglo American and NMD. Other
companies like Rio Tinto or Mitsubishi

Anadromous is the term that describes fish

in saltwater and return to freshwater to spawn,

born in freshwater who spend most of their lives

such as salmon and some species of sturgeon.
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Corporation became later affiliated with the
project
(northerndynastyminerals.com;
reuters.com, access:28.12.2020).

would reconsider a 2014 decision under
Obama’s administration that restricted the
mine’s plans. When the U.S. District Court
in 2019 recognized the EPA's right to
withdraw a “proposed determination” from
2014 about potential negative mine impacts,
in line with American practice, the U.S.
Army Corps of Engineers (USACE) began
working on the mining project. In 2020
USACE published a final Environmental
Impact Statement (EIS) recommending
development of the Pebble project. The
move was seen as one of the last regulatory
hurdles for Pebble to receive necessary
federal permits [national-geographic.pl,
access:28.12.2020].

The Alaska Native people were aware of
what they stood to lose and decided to
petition the U.S. Environmental Protection
Agency (EPA) in 2010 to protect this
beloved watershed from Pebble Mine. In
2014 the EPA, under the Obama
administration, concluded a three-year
study of the region, finding that fish
populations would be negatively affected
by mining both “directly in the area of mine
activity and indirectly downstream because
of habitat destruction”. Additionally, the
agency proposed changes to the Clean
Water Act around mine waste disposal to
block Pebble’s development (miningtechnology.com, access:28.12.2020).

The agency report indicates that it would be
a better option to reduce the operating time
of the mine to only 20 years instead of 45,
barely even mentioning potential impacts of
expanding the mine. Meanwhile, as the
company applied for a 20-years permit,
chief executive of Northern Dynasty
Minerals Ronald Thiessen said in secretly
taped meeting that he expected the project
to become much bigger, and that operating
would last for much longer, than the
proposal that is awaiting final approval by
the Army Corps of Engineers. „Once you
have something like this in production, why
would you want to stop?” said in one of

Due to the reluctance of Obama's
administration, the inability to obtain land
rights from the locals, and massive
opposition
from
environmental
organizations, nearly all partners in the past
10 years withdrawn one by one from the
Pebble Limited Partnership (Mitsubishi
Corporation in 2011, Anglo American in
2013 and Rio Tinto Group in 2014), leaving
only Northern Dynasty on the battlefield.
Pebble Limited Partnership did not apply
for a permit while Obama was in the office.
The mining company applied for a Clean
Water Act permit in 2017 (wikipedia.org,
access:28.12.2020). The EPA said they

several recorded meetings (nytimes,com/
2020, access:28.12.2020).

14
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After weeks of hesitation from Trump’s
administration, especially after the tape leak
this summer, the Army Corps denied a key
permit for Pebble Mine, essentially finding
that the mine would cause significant
degradation
to
the
surrounding
environment, and that it would not be in the
public interest (earthjustice.org, access:
28.12.2020).

development without taking steps to boost
resource production elsewhere. In recent
years, Republicans have tried multiple
times to require a Bristol Bay lease sale but
failed to pass such legislation. But
environmental groups cheered the decision
that marks the latest in a series of green
moves made by Obama during his second
term, with top aide John Podesta steering
action
within
the
White
House
(politico.com, access:29.12.2020).

President Obama Protects Alaska’s Bristol
Bay from Future Oil and Gas Drilling this is the title we could all read when in
2014 President Obama posted a video
message online, in which he announced his
plan to designate Bristol Bay as off limits to
consideration for oil and gas leasing
(obamawhitehouse.archives.gov, access:
29.12.2020). In 2010, Obama cancelled the
2011 lease sale and put a seven-year
moratorium on oil and gas activity in Bristol
Bay. The area that includes offshore Bristol
Bay is “too precious for us to be putting out
to the highest bidder,” Obama said
(politico.com, access:29.12.2020).

What gave a lot of concern was the timing
of Obama’s statement. Lisa Murkowski said
“What I do not understand is why this
decision could not be made within the
context of the administration’s upcoming
plan for offshore leasing—or at least
announced at the same time.” The simplest
explanation is that the president wanted to
shield Bristol Bay, and has the authority to
do so under Section 12 of the Outer
Continental Shelf Land Act of 1953. It is a
power that has been used before—most
notably by President Eisenhower, who used
it to protect waters off the Florida Keys in
1960. At that time representatives, of the
conservation council, speculated that the
federals may have thought it better to “take
Bristol Bay off the table before they put
together their draft leasing plan” to avoid
debate on the issue and remove any

The announcement brought an end to the
contentious, decades-long debate over
whether to allow the sale of offshore oil and
gas leases there.

uncertainty about this aspect of the region’s
future
(outsideonline.com,
access:29.12.2020).

Lisa Murkowski, the Alaska Republican
lamented the “familiar and frustrating
pattern” of Obama administration interest in
protecting federal lands from fossil-fuel
15
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“This has been a 25-year battle for us,
having one President put leases out for bid,
another President pull them, governors
support them, then not, so it’s a relief,” said
Robin Samuelsen, a Native leader, longtime commercial fisherman, and Chairman
of the Bristol Bay Economic Development
Corporation. “Now we’ve got to turn our
attention even more strongly towards the
Pebble mine.” Samuelsen’s statement
clearly shows how necessary Obama’s
declaration was for the native people of
Alaska
(outsideonline.com,
access:
29.12.2020).

President Trump's administration, regarded
as privileging politics over science and its
own EIS, tried to ignore many published
opinions, environmental and societal
studies to impose its agreement to the
Pebble project. In 2018, to everyone's
surprise, the EPA (which was conducting an
environmental study at the time) has put its
study on hold. This was mainly due to
Donald Trump's new objective of reviving
mineral production in the United States
(nrdc.org.com, access:29.12.2020).

In June 2019, through his influence on the
EPA, Donald Trump managed to get the
Pebble project reconsidered as a whole and
undid the rare process put in place by
Obama to block the project's development
in the long term. A multitude of groups,
including the Natural Resources Defence
Council (NRDC), an American nongovernmental organization active in the
field of environmental protection, have sued
the EPA (nrdc.org.com; reuters.com,
access:29.12.2020).

“The leadership shown in protecting a place
that is so important to the people of Alaska
is one of the best decisions this
administration has made to protect our
oceans,” Marilyn Heiman, U.S. Arctic
director for the Pew Charitable Trusts, said
in
a
statement
(politico.com,
access:29.12.2020).
A spokesman for the Pebble Partnership,
the developer of the proposed copper and
gold mine in the Bristol Bay region, said
that the president’s order is not of concern
since it does not address mining
(politico.com, access:29.12.2020).

Less than a year later, in July 2020, the US
Army Corps of Engineers published a final
Environmental Impact Statement (EIS),
recommending the development of the
Pebble project. This was one of the last
regulations preventing the delivery of the
federal permits required to start the project.
The EIS was heavily criticised when it was
published. Indeed, many felt that it did not
take into account the real science, that it

Unlike Obama's presidency, which was
working to protect Bristol Bay and therefore
against the Pebble mine project, Donald
Trump tried to develop the project and
launch it through his mandate.
16
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excluded public opinion and failed to
properly assess the risks that the mine
would pose to water quality, wildlife and
local communities. At this point, Northern
Dynasty stated that it was able to obtain
final permits within 30 days. The Trump
administration has largely rejected its own
EIA, demonstrating the disorganisation and
haste with which the newly appointed
president embarked on the project
(northerndynastyminerals.com;
reuters.com, access:29.12.2020).

salmon fishery, it generates $1.5 billion
annually, fuels Alaska’s economy, supports
14,000 jobs, and feeds indigenous
communities. The proposed Pebble Mine
threatens the entire region—its people,
water, fisheries, and wildlife.” said Taryn
Kiekow Heimer in her blog (nrdc.org.com,
access:29.12.2020). These are socioeconomic setbacks that these Republicans
were not prepared to accept. They have
therefore privately lobbied the White House
to oppose them. They were also supported
by major players such as the US Fish and
Wildlife Service, and two senators from
Alaska Republicans, including Senator Lisa
Murkowski, chair of the Senate
Subcommittee on the Interior and
Environmental Appropriations, who had,
among other things, force the rewriting of
the EIS to fill the gaps of the first version
and pushed the EPA to be more rigorous in
its power of environmental protection [3,6].
In august 2020, this show of solidarity
strongly questioned the sustainability and
future of the project. Liz Ruskin, an Alaskan
correspondent in Washington said: “At
many points during the Trump presidency,
it has appeared that the permit was certain
to be granted. But the Army Corps of
Engineers determined the mine plan would
not comply with the Clean Water Act and
that the project is not in the public interest.
Fishermen and tribes in Bristol Bay have
been fighting the mine for more than a
decade, fearing it would degrade the rich
salmon runs that are at the heart of the area's
economy
and
Indigenous
culture”
(alaskapublic.org, access:29.12.2020)

Figure 10 - Donald Trump and Mike Dunleavy, the
current Governor of Alaska, after changing the
position of EPA on the Pebble Mine project

Nevertheless, this latest coup de grâce in
favor of the mine suggested that the long
period of negotiations was finally coming to
an end and that the launch of the Pebble
project was imminent. However, a group of
influential Republicans, including Donald
Trump's son himself, suddenly came to
oppose the project. They were concerned
about the damage the mine might cause in
an area where they hunt and fish. Indeed, in
addition to environmental issues, “Bristol
Bay is an American treasure and economic
engine. Home to the world’s greatest wild
17
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of the Pebble project: during most of his
term, he did everything possible to enable
the project to be completed, sometimes in
spite of the socio-environmental studies. He
went so far as to rush the studies in order to
avoid problems and save time. At the end of
President Trump's term of office, a
reassessment of the impacts and damage
that the project would cause took place. The
main stakeholders also took a stand in
favour
of
fishing,
hunting
and
environmental preservation. This has put an
end to the dynamic development of the
project driven by the presidency.

The situation was complexified by the
actions of President Trump, which were
interpreted by the opposition as the
beginning of a process. Indeed, the
opposition feared that once started the
project would become unstoppable, even in
case of non-compliance with the mining
company's commitments. Initially planned
to be contained in a limited scale (one
eighth of the total deposit), and to be
exploited for 20 years [3], it seems like the
Pebble actors had planned to expand the
mine, both in terms of surface and duration
of the exploitation.” Pebble executives were
caught saying that they ultimately planned a
much larger mine than they had requested a
permit for.” said Liz Ruskin in a journal
report
(alaskapublic.org,
access:29.12.2020).

POPULATION OF BRISTOL
BAY
The region counts six major river basins

In response Northern Dynasty publicly
played the optimism card by stating that the
project was still ongoing. However, rumors
began to circulate that Donald Trump might
eventually, considering the opposition, put
an end to the project. This seemingly
endless dispute has a cost, both for the
companies involved and the investors who
are losing money on a daily basis
(reuters.com, access:29.12.2020).

filling the watershed, the two largest are the
Nushagak River and the Kvichak River.
The Bay hosts 25 Alaska Native villages
and communities and 14 of them are
situated in the two largest river watershed’s
area. The 2010 census counted 4337
Alaskan Native people living in that area.
The population of Bristol Bay is a mix of
Alaskan natives and Euro-Americans
descendents of settlers. Ethnicities and
cultures are diverse, often grouped in small
communities.

The future of the project then becomes
more uncertain than ever...
Donald Trump's Presidency has greatly
accentuated the uncertainty about the future
18
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The indigenous peoples most present in the
region are the Yup’ik, the Dena’ina and the
Aleut-Alutiiq to a lesser amount. The
majority of communities in Bristol Bay are
sedentary, but this has not always been the
case. Alaska Native people were
traditionally nomadic, moving according to
the seasons, harvests and available
resources. The tradition of exchange and
trade between communities goes back a
long way, and populations have never
remained isolated from each other, intercommunity marriages, even with white
people of European origin who have settled
in Alaska, are not uncommon.

government organizations and Alaska
Native corporation (Marie Lowe, 2007).
Unlike the mining industry, that is largely
mis-considered by the local population in
Bristol Bay, the fishing industry is
considered as a valued work that does not
compete with the traditional subsistence
activities of Alaskan native populations.

Family, environment and spirituality are
important pillars in all Alaskan Native
cultures. Indeed, these were necessary for
the proper functioning of the communities.
The protection of the environment and its
wildlife is an important theme for them,
which goes hand in hand with central
elements of their spirituality. Nowadays,
fishing and endemic wildlife traditions are
celebrated in village festivals and religious
ceremonies. This tradition is largely based
on the idea of sharing and is important to
Alaskan Native communities.

HISTORY OF THE
POPULATION
The three Alaska native groups living in the
Bristol Bay region are descending from
very ancient hunting and gathering societies
(Archaeologists have found traces of human
presence dating back 8 or 9000 years). The
first encounters between the Russian
population (first modern colonizer of the
Alaskan territory) and the Bristol Bay
inhabitants happened at the beginning of the
17th century, and the US bought the

The three Alaskan Native ethies living on
Bristol Bay, the Dena’ina, Yup’ik and
Alutiit also share subsistence traditions like
fishing or hunting. While the Dena'ina and
Yup’ik communities traditionally fished for
salmon, and also hunted caribou, moose,
bear and birds, the Alutiit community (they
call themselves “Sugpiat”), is known to be
a coastal population that subsisted on
whaling, sea otter, sea lions and porpoise
hunting. They are the community that is the
most mixed with non-Alaska Natives as
they were the first ethny to be in contact

territory in 1867. Not long after, in 1888, the
commercial salmon fishing and processing
industry started in the area, and still remains
nowadays. The salmon fishing industry is
now one of the main job providers in the
region, along with tribal, federal or state
19
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with European and Russian people at the
colonization time (in the 1740’s). Their
culture is influenced by these mixing and
intercultural encounters. Nowadays the
Alutiiq language is spoken by around 400
people, mostly located in Kodiak Island.
The most spoken native language is the
Yup’ik language, with around 10.000
speakers in 2007. The least spoken
language is the Dena’ina with only 75
people practising it in 200710.

WHAT RELATION DOES
THE POPULATION HAVE
WITH BRISTOL BAY?

The Yup’ik and the Dena’ina communities
are known for being part of the last
sustainable salmon-based cultures in the
world. This means that their identity is
deeply intricated with the salmon existence
in the area: “Salmon are integral to the
entire way of life in these cultures as
subsistence food and as the foundation for
their language, spirituality, and social
structure.” (EPA, Bristol Bay). This also
has to do with the importance subsistence
activities still have nowadays. Indeed, many
Alaskans (mostly living in rural areas)
consider the traditional activities such as
fishing or hunting not only as a food input
that can be necessary for some communities
known for their relatively high poverty
rates, but also as spiritual and cultural
traditions that need to be preserved and are
good for community binding and culture

The Bristol Bay watershed supports several
economic sectors that are wildernesscompatible and sustainable:

Bristol Bay harbours one of the most
important wild salmon fisheries on Earth.
Annually, over 60 million sockeye salmons
return to Bristol Bay which serves as the
main food resource for many wildlife and
human communities such as grizzly bears
and Alaska Native communities.

•

Commercial, sport and subsistence
fishing

•

Sport and subsistence hunting

•

non-consumptive recreation (e.g.,
wildlife viewing and tourism)

Considering all these sectors, the ecological
resources of the Bristol Bay watershed
generated nearly $480 million in direct
economic expenditures and sales in 2009,
and provided employment for over 14,000
full- and part-time workers, according to the
EPA.

heritage.

10 Alaska Native Language Center data, 2007.
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Figure 11 - Sockeye salmon tend to use many different parts of the Birstol Bay watershed during their adolescence
(Photo : Jason Ching)

The wild salmon fishery in Bristol Bay is
estimated to generate a revenue of $300
million (in 2009, EPA, Bristol Bay) a year
for the local economy. Commercial salmon
fishing generates over 11,500 full-time and
part-time jobs every year, “from seasoned
boat captains to young deckhands paying
their way through college to workers in
processing facilities.” As per the Wild
Salmon Center.

world. There are also 229 federally
recognized Alaska native tribes, 25 of
which are in Bristol Bay, that fish salmon as
their subsistence food resource and that
continues a tradition that dates back to
several thousands of years ago. As per the
Wild Salmon Center “Salmon is a critical
food source — up to 65% of protein
consumed in rural Alaska communities
comes from salmon.” and for about 80% of
the protein consumed by the Bristol Bay
communities. (EPA, Bristol Bay).

Sportfishing tourism produces at least $75
million a year to the local economy and
brings fishing enthusiasts from all over the

As we can see, the communities that live
around Bristol Bay depend largely on its
richness in terms of food and economic
21
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resources. The Pebble Mine project, if
authorised, would have had a huge impact
on the environment and the people living in
the region. This impact, seen as a monetary
impact by the mining companies, is
considered as a threat by most of the local
population.

the mine would not provide work for the
locals as it would only offer qualified jobs
out of reach for most of them (e.g.,
engineers). The environmental aspect was
also linked to the resources available on the
territory. In fact, the population living in the
Iliamna Lake sub-region and Nushagak
River sub-region is known as a rather poor
area, its inhabitants have had recourse to
cash assistance and food stamps. Iliamna
Lake sub-region residents have traditionally
been more dependent on subsistence food
than other areas. These two elements can be
linked together: as the community is poorer,
it depends more on the natural resources
available in the region.

WHAT DOES THE
POPULATION THINK
ABOUT THE PEBBLE MINE
PROJECT?
When consulted about the first mining
project in 2007, the population emitted a
certain number of doubts. The first concern
of the Iliamna Lake Sub-region population
was the environment, as they feared the
mine would have a negative impact on the
region: “Those impacts could include air
and water pollution, helicopter traffic
driving away big game herds, barge traffic
affecting freshwater seal haul-outs in
Iliamna Lake, risks to the salmon
populations in the Upper Koktuli River, and
the influx of new residents with whom they
will have to compete for subsistence
resources” (Marie Lowe, 2007).

OPPOSITION /
WELCOMING OF THE MINE
- WHAT ACTIONS WERE
TAKEN AGAINST THE MINE
PROJECT?
Since the very beginning of the exploration
of the Pebble Mine the communities around
Bristol Bay have been very critical about the
opening of a mine, stating that it would be
of great harm to the ecosystem and harmful
for the local economy. In surveys done in
2009 and in recent years it showed that 71%
of the residents living in Bristol Bay oppose
the opening of the Pebble mine (2009) and
that 66% of Alaskan and Americans were
also against it.

They also had doubts about the economic
interest for the local population, especially
in terms of work opportunities. Indeed, the
Bristol Bay residents were concerned that
22
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Since 2009 the Bristol Bay Native
Corporation (BBNC) has opposed the
exploitation of the Pebble mine and there
have been many petitions done by the
BBNC and other organizations. Many
articles and outcries have been made by
organizations such as the NRDC to raise
awareness about the subject and to protest
against the exploitation of a mine in Bristol
Bay. In 2012 the EPA launched the Bristol
Bay assessment in order to determine the
potential environmental impacts of mining
and to provide a better understanding of the
Bristol Bay watershed, public meetings
were also held in Bristol Bay villages to
hear the public opinion from Alaska Native
communities. In 2019 the Executive
Director of United Tribes of Bristol Bay,
Alannah Hurley, made a congressional
testimony talking against the exploitation of
the Pebble mine, representing 80% of the
people of Bristol bay.

WHAT WAS THE ROLE OF
THE NGOS?
Since the discovery of the Pebble West
Deposit in 1988 and the start of the Pebble
Mine project around 2005 with the
discovery of Pebble East by Northern
Dynasty Minerals LTD, the local
community has rallied together to fight
against the development of a mine that it
believes would negatively affect the Bristol
Bay area at all levels. It was not only the
Alaskan Native communities who spoke out
against these projects, but also the industrial
fishermen, sportsmen and women and
business owners, as well as chiefs and
people who love and consume salmon in the
area.

The local community of Bristol Bay has
therefore
regrouped
and
created
associations and NGOs to defend the
environment and fight against the mining
project.
Examples
include
stoppe
bbleminenow.org, defendbristolbay.com
and savebristolbay.org.

In an attempt to swing the public opinion
about the Pebble mine, the Pebble CEO
Tom Collier, offered dividends to the
inhabitants of Bristol Bay, saying that it
would pay at least $3 million in a year in
dividends divided among the people who
registered to receive it, also adding that the
mine would ultimately share 3% of its net
annual profit with the residents.

All these local organisations have been
joined by national and international
organisations and NGOs such as NRDC,
SeaLegacy, Only One and the Native
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American Right Fund 11 . Associations and
NGOs have worked to inform the
population about the effects that the mine
would have on the region, and especially on
its environment. Their message has been
echoed quite extensively as their fight has
been covered by the international media.
They also particularly targeted the EPA,
which had significant power over the
decision to authorise the opening of the
mine or not. These complaints mainly
concerned the Clean Air and Water Acts,
which the populations considered to be
violated by the provisions envisaged by the
mining companies.

IN SPITE OF ALL THE
OPPOSITION, SOME
PEOPLE IN BRISTOL BAY
WERE WELCOMING THE
PEBBLE MINE PROJECT
In 2004, a huge gold and copper deposit was
discovered in Bristol Bay. Since then, the
exploration of the Pebble deposit has made
more than 1300 drill holes in the area to
determine the size of the deposit. The
exploitation of this mine is considered to
last between 50-80 years, the mine itself
would also be one of the largest coppers and
gold mines in the world and the biggest in
North America.

As we mentioned before, two mining
company representatives were caught on
tape recognizing that they were considering
breaking the promises about the length and
duration of the exploitation made to the
public and to the authority in charge of
delivering the mining permit. In November
2020 the Army Corps decided to deny
Pebble mine's operating permit. Now NGOs
and associations are trying to change the
law concerning the Bristol Bay area, and are
contacting EPA asking for long-term
protection of the area from other projects
such as Pebble Mine that may emerge in the
future.

The reasons why part of the Bristol Bay
population was in favor of its exploitation
was because of The Pebble’s Partnerships
assurances of a responsible development of
the mine, without harming the salmon
fishery and their natural habitat, the
exploitation of a mine in Bristol Bay would
also imply the possibility of long-term,
year-round jobs in the region. Other reasons
for the support of the mine were also
because some villages had lucrative deals
with the Pebble Partnership during the
exploration phase of the mine, providing
logistical support (housing, and other
businesses), the supporters also saw this

11

Non-exhaustive list.
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project as an opportunity for an economic
boom in the region.

production was put at risk by the Pebble
project, which still represent a big loss for
the fish industry, and an even bigger for the
locals living near the mine deposit.

As indicated in the The Northern Dynasty
Minerals (NDM) LTD 2018 technical
report about the Pebble mine project, the
mining site was projected to be
implemented in a very remote area
upstream from the main watersheds of
Bristol Bay. Indeed, they indicated that
“The deposit area and areas of potential
transportation corridors are isolated and
sparsely populated. The Pebble deposit is
located primarily within the Lake and
Peninsula Borough, which has a population
of about 1,600 persons in 18 communities.
In the deposit area, the closest communities
comprise
three
villages—Iliamna,
Newhalen and Nondalton—about 17-19
miles from the deposit site”). NDM also
indicated that they planned to hire local
workforce for infrastructure building.

TO CONCLUDE
The denyment of the Pebble Mine permit to
Northern Dynasty Minerals puts a
momentaneous hold on the extractive
projects in Bristol Bay. As said earlier, this
victory on the anti-mine project side gave
them an opening to challenge the EPA law
about the region and ask for more
environmental protection. For today, on the
pro-mine side, it leaves the hope of an
opening of the mine in the most total
uncertainty. According to Liz Ruskin, it
seems like “[…] the incoming Biden
administration is likely to oppose the
project, as the Obama administration did.”
[12]

The NDM report also said “Government
data indicate that, over the past decades, the
combined Kvichak and Nushagak river
systems have contributed about 20 to 30%
of total Bristol Bay sockeye salmon
escapement. Thus, some 70 to 80% of
Bristol Bay sockeye production is
hydrologically isolated from any potential
effects of the Pebble Project.” This data,
presented as a good point by the NDM
report, was interpreted by the majority of
the local population as the indication that 20
to 30% of the Bristol Bay sockeye
25
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Figure 12 - Resident Bears in Bristol Bay Park (Photo: sarkophoto)

Like all other Pacific salmon, they are born
in fresh water. However, sockeye salmons
require a lake nearby to rear in. Once
hatched, juvenile sockeyes will stay in them
natal habitat for up to three years, more than
any other salmon. They then journey out to
sea, where they grow rapidly, feeding

MORE KNOWLEDGE
ABOUT THE BRISTOL BAY
Sockeye Salmon
The sockeye, also called red or blueback
salmon, is among the smaller of the seven

mainly on zooplankton. They stay in the
ocean for one to four years.

Pacific salmon species, but their succulent,
bright-orange meat is prized above all
others. They range in size from 24 to 33
inches in length and weigh between 5 and
15 pounds.

Sea-going sockeyes have silver flanks with
black speckles and a bluish top, giving them
their "blueback" name. However, as they
26
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return upriver to their spawning grounds,
their bodies turn bright red and their heads
take on a greenish color. Breeding-age
males have a distinctive look, developing a
humped back and hooked jaws filled with
tiny, easily visible teeth. Males and females
both die within a few weeks after spawning.

spawning. In this season, dozens of bears
may gather to feast on the fish, craving fats
that will sustain them through the long
winter ahead.

Today, grizzlies are considered a
conservation success story. Ever since they
gained protections under the U.S.
Endangered Species Act, the population of
grizzly bears has grown. The U.S. Fish and
Wildlife Service established recovery zones
for the bears and set out to improve
relationships between humans and bears by
educating the public about these animals
and establishing programs to reimburse
ranchers for livestock bears killed
(nationalgeographic.com/animals/mammal
s/g/grizzly-bear, access: 30.12.2020).

Sockeyes are the third most abundant of the
species of Pacific salmons and are a
keystone in the North American
commercial fisheries. Pebble Mine would
be located in the headwaters of Bristol Bay,
which produces the world’s largest Sockeye
Salmon fishery and one of the last prolific
Chinook Salmon runs. (nationalgeographic.
com/animals/fish/s/sockeye-salmon)

Grizzly bears

Caribou

The grizzly bear is a North American
subspecies of the brown bear. Grizzlies are
typically brown, though their fur can appear
to be white-tipped, or grizzled, lending
them their name. Grizzly bears are
protected by law in the continental United
States—not in Alaska—though there have
been some controversial attempts to remove
those protections in recent years.

Large hoofed animals belonging to the deer
family, caribou and reindeer are actually the
same species—Rangifer tarandus. There are
differences between caribou and reindeer
though. Caribou are native to North
America, whereas reindeer are native to
northern
Europe
and
Asia
(nationalgeographic.com/animals/mammal
s/c/caribou, access: 30.12.2020).

Those bears tend to be solitary animals—
with the exception of females and their
cubs—but at times they do congregate.

Caribou make one of the world's great
large-animal migrations. As summer
approaches, they head north along well-trod
annual routes. Some herds may travel more

Many gatherings of grizzly bears can be
seen at prime Alaskan fishing spots when
the salmon run upstream for summer
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than 600 miles to get to their summer
grazing grounds. They'll spend the summer
months feeding on the abundant grasses and
plants of the tundra (nationalgeographic.
com/animals/mammals/c/caribou, access:
30.12.2020).
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