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From: Karen Matthias [mailto:kjmatthias@alaskaproducers.org]

Sent: Friday, May 13, 2016 11:44 AM

To: donlingoldeis, POA

Subject: [EXTERNAL] Comment letter from Council of Alaska Producers

Please find attached a comment letter on the Donlin Gold draft EIS. Thank you.

Karen Matthias

Executive Director

Council of Alaska Producers

PO Box 220193

Anchorage, AK 99522-0193
cell/text (907) 301-

1022 kjmatthias@alaskaproducers.
org Blockedwww.alaskaproducers.
org

NOTICE: This message is intended for the use of the named recipient and may contain information that is privileged, confidential and exempt from disclosure under
applicable law. If you are not the intended recipient or the employee or agent responsible for delivering this message to the intended recipient, any dissemination,
distribution or copying of this communication is strictly prohibited. If you have received this communication in error, please notify us immediately by reply or by telephone
and immediately delete this message and all of its attachments.
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Smith, Neal

From: Dan Esparza <danesparza70@live.com>
Sent: Monday, April 25, 2016 12:44 PM

To: donlingoldeis, POA

Subject: [EXTERNAL] Donlin Gold Draft EIS Comment
USACE:

| support and am in favor of this development/project for the Region and the State of Alaska. Please find the
following items that | would like to have added to the public review process in support of Donlin Gold and the
planned development.

Environmentally Responsible Development
Donlin Gold has conducted extensive studies to develop an environmentally and socially responsible gold PUB 6
mine project.

The natural gas pipeline proposal is a result of conversations with the region about reducing the amount of
diesel barges on the Kuskokwim River. The use of natural gas for power generation, instead of diesel, will also [p(
reduce air emissions. A

The tailings dam will be constructed of engineered rock fill and use a downstream construction method that is
the most stable of all tailings dam types, designed for water storage and to withstand earthquakes.
Donlin Gold will employ state of the art mercury emissions controls. To ensure the mercury emissions are well

below air quality standards. All
LS Tl B R T e s Pt R R P e e T T L e B e T 1
1 Donlin Gold will construct an active water treatment plant to ensure that water that is discharged from the: SVE

Job Opportunities and Economic Stimulant
Improved transportation and communications infrastructure to support the mine, including port and pipeline
facilities, can provide better services and lower cost of energy, goods and services to local residents. GAS 3

EMore than $480 million has been spent on exploration of the property, engineering and environmental : SE
studies, camp support, flight services, fuel and other supplies, with most of that expended in the last 10 years: 12

The job skills and training received while working at the mine will prepare the workforce for future work
opportunities, creating a value that extends beyond the life of the mine. SER 13
Donlin Gold will support organizations that offer job skill training for a prepared workforce.
13,000 construction jobs for 4 years and between 600 and 1,200 jobs for the 27.5 estimated life of the Fn-iﬁé,-i SER 5
In addition to direct employment and contracting opportunities associated with Donlin Gold, many indirect
business opportunities are anticipated in areas such as logistics, transportation, training, education and healthSE

care. 12

Rights and Goals of Calista and TKC
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i The land and resources belong to the shareholders of TKC and Calista. It is TKC’s and Calista’s right and duty E
Eto support development of their natural resources for the benefit of the people of the region. '
i Calista selected the mineral rights at Donlin Gold, and TKC selected the surface estate during the Alaska E

¢ 43S

E Natives Claims Settlement Act (ANCSA), so their shareholders would benefit from the development and
» production of the mine. This economic opportunity for shareholders and descendants is precisely the purpose:

The ANCSA corporations recognize the importance of subsistence lifestyle and the possibility of achieving
unity and managing the land for both modern and traditional uses.

Benefits to the Region and Alaska Natives wn

Through the ANCSA 7(i) and 7(j) revenue sharing provisions, the Donlin Gold project will provide revenue to g
N
n

all Alaska Native regional and village corporations and their shareholders.

iand._fund traditional subsistence activities. SER 11

Rural Alaska is being impacted most by the reduction of state and federal dollars. Alternative 1 (the no project
alternative) would have a negative impact on the YK region.

T 43S

With a local hire record of up to 90% at their camp during exploration, Donlin Gold has proven their
commitment to hiring local residents.

The proposed natural gas pipeline will have excess capacity should there be an interest in accessing natural
gas to address the energy needs of the YKI region.
' Donlin Gold’s continued presence in the region over the past two decades, and the partnerships developed:
between the company and Alaska Native Corporations and with local communities, represent tremendous !

Eopportunities for shareholders and the broader YK community. .

Transparent Operations

Donlin Gold has a proven record of discussing the project’s plans with the people of the region and listening
to what they have to say about the region and the proposed project, including meetings and materials in the
Yup'ik language.

Donlin Gold is committed to developing a project consistent with the values of the Yup’ik and Athabascan
cultures of the region.

¢ dnd

Thank you,

DANIEL ESPARZA
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From: Daniel S. Esparza

To: donlingoldeis, POA
Subject: [EXTERNAL] Donlin Gold Draft EIS comment
Date: Monday, April 25, 2016 12:32:15 PM

To the USACE:

We support, and are in favor of this development/project for the Region and the State of Alaska.
Please find the following items that we would like to be added to the public review process in
support of Donlin Gold and the planned development.

Environmentally Responsible Development
PUB 6 ° Donlin Gold has conducted extensive studies to develop an environmentally and socially

responsible gold mine project.
SVE 1 ® :The Donlin Gold project was designed to reduce the overall footprint of the mine and allow

e [The natural gas pipeline proposal is a result of conversations with the region about reducing
PUB 6 the amount of diesel barges on the Kuskokwim River. The use of natural gas for power
generation, instead of diesel, will also reduce air emissions.

MIT 9 rentire tailings impoundment. Additionally, dry closure of the tailings storage facility at the
Eend of the mine’s life is a “best practice” Donlin Gold is proposing to ensure an
renvironmentally responsible mining project. . _______________________________ .

e The tailings dam will be constructed of engineered rock fill and use a downstream
construction method that is the most stable of all tailings dam types, designed for water
storage and to withstand earthguakes.

AlIQ 1 ° Donlin Gold will employ state of the art mercury emissions controls. To ensure the mercury

emissions are well below air quality standards.

* Donlin Gold will construct an active water treatment plant to ensure that water that is
' discharged from the site is treated to meet water quality standards.

SVE 1°

Job Opportunities and Economic Stimulant
e |Improved transportation and communications infrastructure to support the mine, including
GAS 3 port and pipeline facilities, can provide better services and lower cost of energy, goods and
services to local residents.

SER 12 environmental studies, camp support, flight services, fuel and other supplies, with most of E

o [The job skills and training received while working at the mine will prepare the workforce for
SER 13 future work opportunities, creating a value that extends beyond the life of the mine.
e |Donlin Gold will support organizations that offer job skill training for a prepared workforce.

SER 5 life of the mine, will have a significant and positive impact on the economy of the region

e [In addition to direct employment and contracting opportunities associated with Donlin Gold,
SER 12 many indirect business opportunities are anticipated in areas such as logistics,
transportation, training, education and health care.

Rights and Goals of Calista and TKC
SER 2 °

. The land and resources belong to the shareholders of TKC and Calista. Itis TKC’s and
Calista’s right and duty to support development of their natural resources for the benefit of
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[
SER 2

°
SER 2

[

1 the people of the region.

E Calista selected the mineral rights at Donlin Gold, and TKC selected the surface estate
'during the Alaska Natives Claims Settlement Act (ANCSA), so their shareholders would
'benefit from the development and production of the mine. This economic opportunity for
1shareholders and descendants is precisely the purpose behind Congress’ grant of

corporation and its shareholders and provide other socio-economic opportunities and .
I benefits to shareholders and their descendants. The Donlin Gold project will assist Calista
| and TKCin meetingthesegoals. - _ . __,

The ANCSA corporations recognize the importance of subsistence lifestyle and the
possibility of achieving unity and managing the land for both modern and traditional uses.

Benefits to the Region and Alaska Natives

SER 2
SER 11 °

SER 1 °
SER 11 °
SER 15
SER 15 e
GAS 1 °
SER 24 °

Through the ANCSA 7(i) and 7(j) revenue sharing provisions, the Donlin Gold project will
provide revenue to all Alaska Native regional and village corporations and their shareholders.

Rural Alaska is being impacted most by the reduction of state and federal dollars.
Alternative 1 (the no project alternative) would have a negative impact on the YK region.

New, high-paying jobs will allow more residents to remain in the YK region and finance the
'purchase of supplies needed to maintain their traditional way of life for generations to

With a local hire record of up to 90% at their camp during exploration, Donlin Gold has
proven their commitment to hiring local residents.

The proposed natural gas pipeline will have excess capacity should there be an interest in
accessing natural gas to address the energy needs of the YKI region.

ipartnerships developed between the company and Alaska Native Corporations and with
local communities, represent tremendous opportunities for shareholders and the broader YK

community.

Transparent Operations

PUB 2

Donlin Gold has a proven record of discussing the project’s plans with the people of the
region and listening to what they have to say about the region and the proposed project,
including meetings and materials in the Yup’ik language.

Donlin Gold is committed to developing a project consistent with the values of the Yup’ik
and Athabascan cultures of the region.

Thank you,

DANIEL.
President

TUNISTA. .LLC
33400 8t Avenue South, Suite 105 / Federal Way / WA, 98003
C: 253.441.7946 / 0: 253.517.9988x101

745 West 4t Avenue, Suite 306 / Anchorage / AK, 99501
0: 907.646.2214x101
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8(a) Certified, Small Business Administration | An Alaska Native Corporation

desparza@tclcon.com | www.tclcon.com

This communication is intended only for use by the addressee(s) named herein and may contain business confidential and/or legally
privileged information. If you are not the intended recipient of this e-mail, you are hereby notified that any dissemination, distribution,
disclosure or copying of this e-mail and its contents is strictly prohibited. If you have received this e-mail in error, kindly notify the
sender by replying to this message. In addition, please permanently delete the message and any attachments without copying or
disclosing the contents. Thank you for your cooperation.

THIS DOCUMENT AND/OR SHIPMENT MAY CONTAIN COMMODITY ITEMS, SOFTWARE OR TECHNICAL DATA THAT IS CONTROLLED BY U.S.
EXPORT LAW, AND MAY NOT BE EXPORTED OUTSIDE THE UNITED STATES OR TO NON U.S. PERSONS WITHOUT THE APPROPRIATE
EXPORT LICENSE FROM EITHER THE U.S. DEPARTMENT OF STATE OR DEPARTMENT OF COMMERCE.

“22 CFR Part 125.4 (b) (9) applicable.”
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From: donlingoldeis, POA

To: Craig. Bill
Subject: FW: Donlin Gold Draft EIS comment
Date: Thursday, February 25, 2016 6:50:55 AM

----- Original Message-----

From: Chad Estes [mailto:cestes@bdo.com]

Sent: Monday, February 15, 2016 1:37 PM

To: donlingoldeis, POA <POA.donlingoldeis@usace.army.mil>
Subject: [EXTERNAL] Donlin Gold Draft EIS comment

Dear US Army Corps of Engineers-

I am writing the email to express my support for the Donlin Gold project here in Alaska. Below are some
points that | believe provide a great deal of support showing why the project should be allowed to move
forward.

Environmentally Responsible Development

* Donlin Gold has conducted extensive studies to develop an environmentally and socially
responsible gold mine project.

* The Donlin Gold project was designed to reduce the overall footprint of the mine and allow for
safe management of water over the mine life and post closure.

* The natural gas pipeline proposal is a result of conversations with the region about reducing the
amount of diesel barges on the Kuskokwim River. The use of natural gas for power generation, instead
of diesel, will also reduce air emissions.

* Donlin Gold will be the first large mine in Alaska to use a synthetic liner underneath its entire
tailings impoundment. Additionally, dry closure of the tailings storage facility at the end of the mine's
life is a "best practice” Donlin Gold is proposing to ensure an environmentally responsible mining
project.

* The tailings dam will be constructed of engineered rock fill and use a downstream construction
method that is the most stable of all tailings dam types, designed for water storage and to withstand
earthquakes.

* Donlin Gold will employ state of the art mercury emissions controls. To ensure the mercury
emissions are well below air quality standards.

* Donlin Gold will construct an active water treatment plant to ensure that water that is discharged
from the site is treated to meet water quality standards.

Job Opportunities and Economic Stimulant

* Improved transportation and communications infrastructure to support the mine, including port
and pipeline facilities, can provide better services and lower cost of energy, goods and services to local
residents.

* More than $480 million has been spent on exploration of the property, engineering and
environmental studies, camp support, flight services, fuel and other supplies, with most of that
expended in the last 10 years

* The job skills and training received while working at the mine will prepare the workforce for
future work opportunities, creating a value that extends beyond the life of the mine.


mailto:POA.donlingoldeis@usace.army.mil
mailto:bill.m.craig@aecom.com
mailto:cestes@bdo.com

SER 1

* Donlin Gold will support organizations that offer job skill training for a prepared workforce.

* 3,000 construction jobs for 4 years and between 600 and 1,200 jobs for the 27.5 estimated life
of the mine, will have a significant and positive impact on the economy of the region and the state.

* In addition to direct employment and contracting opportunities associated with Donlin Gold,
many indirect business opportunities are anticipated in areas such as logistics, transportation, training,
education and health care.

Rights and Goals of Calista and TKC

* The land and resources belong to the shareholders of TKC and Calista. It is TKC's and Calista's
right and duty to support development of their natural resources for the benefit of the people of the
region.

* Calista selected the mineral rights at Donlin Gold, and TKC selected the surface estate during
the Alaska Natives Claims Settlement Act (ANCSA), so their shareholders would benefit from the
development and production of the mine. This economic opportunity for shareholders and descendants
is precisely the purpose behind Congress' grant of entitlement of these lands to Calista and TKC.

* As ANCSA corporations, Calista and TKC have two primary goals: generate profit for the
corporation and its shareholders and provide other socio-economic opportunities and benefits to
shareholders and their descendants. The Donlin Gold project will assist Calista and TKC in meeting
these goals.

* The ANCSA corporations recognize the importance of subsistence lifestyle and the possibility of
achieving unity and managing the land for both modern and traditional uses.

Benefits to the Region and Alaska Natives

* Through the ANCSA 7(i) and 7(j) revenue sharing provisions, the Donlin Gold project will provide
revenue to all Alaska Native regional and village corporations and their shareholders.

__* | The jobs and the economic stimulus provided by Donlin Gold would help sustain communities in

the YK region and fund traditional subsistence activities.

* Rural Alaska is being impacted most by the reduction of state and federal dollars. Alternative 1
(the no project alternative) would have a negative impact on the YK region.

* New, high-paying jobs will allow more residents to remain in the YK region and finance the
purchase of supplies needed to maintain their traditional way of life for generations to come.

* With a local hire record of up to 90% at their camp during exploration, Donlin Gold has proven
their commitment to hiring local residents.

* By reducing turnover rate from over 300% to 5% during the exploration phase, Donlin Gold has
demonstrated their commitment to retaining qualified employees.

* The proposed natural gas pipeline will have excess capacity should there be an interest in
accessing natural gas to address the energy needs of the YKI region.

* Donlin Gold's continued presence in the region over the past two decades, and the partnerships
developed between the company and Alaska Native Corporations and with local communities, represent
tremendous opportunities for shareholders and the broader YK community.

Transparent Operations

* Donlin Gold has a proven record of discussing the project's plans with the people of the region
and listening to what they have to say about the region and the proposed project, including meetings
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and materials in the Yup'ik language.

* Donlin Gold is committed to developing a project consistent with the values of the Yup'ik and
Athabascan cultures of the region.

Thank you for your time and consideration.

Chad

Chad D. Estes, CPA
Senior Tax Manager
907-770-2283 (Direct) 371-2283 (Internal)
907-278-5779 (Fax)
cestes@bdo.com <mailto:cestes@bdo.com>

BDO

3601 C Street, Suite 600

Anchorage, AK 99503

UNITED STATES

907-278-8878

Blockedwww.bdo.com <Blockedhttp://www.bdo.com>

<Blockedhttps://appsa.bdo.com/images/bdofooterimage.gif>

BDO USA, LLP, a Delaware limited liability partnership, is the U.S. member of BDO International Limited,
a UK company limited by guarantee, and forms part of the international BDO network of independent
member firms.

BDO is the brand name for the BDO network and for each of the BDO Member Firms.

IMPORTANT NOTICES

The contents of this email and any attachments to it may contain privileged and confidential information
from BDO USA, LLP. This information is only for the viewing or use of the intended recipient. If you are
not the intended recipient, you are hereby notified that any disclosure, copying, distribution or use of, or
the taking of any action in reliance upon, the information contained in this e-mail, or any of the
attachments to this e-mail, is strictly prohibited and that this e-mail and all of the attachments to this e-
mail, if any, must be immediately returned to BDO USA, LLP or destroyed and, in either case, this e-
mail and all attachments to this e-mail must be immediately deleted from your computer without
making any copies hereof. If you have received this e-mail in error, please notify BDO USA, LLP by e-
mail immediately.
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SUB 17

From: Laura Evan

To: donlingoldeis, POA
Subject: [EXTERNAL] Donlin Gold Draft EIS comment
Date: Wednesday, May 18, 2016 4:03:58 PM

What are your plans to have a clean up when a natural disaster pops up while the cyanide is there
before purification in use. That is my concern. Also the rivers connecting to the mine. Is there a
clean up response team set if there is a natural diasater? Also the 2 rivers connecting to this mine. |
am also concerned about spill to these rivers that connect to the kuskokwim? | know that this mine
will provide jobs to “purchase” necessary supplies to go hunt but will it employ all? My big concern
will be that this mine will contaminate our whole subsistance lifestyle and if anything diasterous
happens, this mine will not help with money to buy supplies so | am for learning the old way of life.
Also about the barge site that is planned for bethel. | am not supporting that because it will take up
the whole river and disrupt our migration of fish and definitely our subsistance gathering
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From: donlingoldeis, POA

To: Craig. Bill
Subject: FW: Donlin Gold Draft EIS comment
Date: Thursday, February 25, 2016 6:46:03 AM

----- Original Message-----

From: Laurie Fagnani [mailto:laurie@msialaska.com]

Sent: Thursday, January 28, 2016 4:42 PM

To: donlingoldeis, POA <POA.donlingoldeis@usace.army.mil>
Subject: [EXTERNAL] Donlin Gold Draft EIS comment

Good afternoon,

I am writing to express my support for the Donlin Gold Project. As the owner of a business that
represents dozens of companies employing thousands of Alaskans, | am intensely aware of how
important it is for our state to develop new opportunities as oil declines.

The company | founded in my living room in 1995 with one small client has grown over the years and |
am now personally responsible for employing 20 Alaskans, all with families. So this is a very personal
issue for me and | care deeply about turning our economy around. Donlin's mine is exactly the sort of
project we need.

SVE 1 |This mine will make intelligent use of our valuable resources and fits exactly with our Constitution's
instruction to develop Alaska's resources for the benefit of Alaska's people. A mine of this sort has a
proven safety record and can co-exist very well with our other great resource: salmon.

SER 4' As to economic impact, Donlin’s mine would employ hundreds of Alaskans and support businesses far !
i+ and wide that seemingly have nothing to do with mining. I've learned in my 20 years as a company
president that, when it comes to business, we are all connected.

The key to running a successful business is a stable, diversified economy. The Donlin Gold Project is
exactly what Alaska needs.

Thank you,

Laurie Fagnani

<Blockedhttp://www.msialaska.com/>
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Laurie Fagnani

W: 907.569.7070 <tel:9075697070> C: 907.227.3649 <tel:9072273649>
3501 Denali Street, Suite 202

Anchorage, AK 99503

Blockedwww.msialaska.com <Blockedhttp://www.msialaska.com/>

<Blockedhttps://www.facebook.com/msialaska> <Blockedhttps://twitter.com/msialaska>
<Blockedhttps://instagram.com/msicommunications/> <Blockedhttps://vimeo.com/msialaska>
<Blockedhttps://www.youtube.com/channel/UCy1KPTyrJI2EndESULIw84g>
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Im Grant Fairbanks and I live part time in
ethel and part time on my homestead on e
olitna River.O olitna ome is 54 miles

southeast of the proposed onlin mine.

My first and main concernist at ere is not
ample time for isp lic review.Irequest at
t e timeline be pus ed out an additional 6
months and that ere be another ethel
meeting in April.This is too rushed for such a
large amo  of material to be read,studied and
for citizensto contact outside experts to review
and en =~ = this to us.

) o J L. naT e

Since 1974 T have been involved with many

land , water, moose and salmon issues

concerning the  skokwim watershed. I have

attended many meetings concerning the Red
evil mercury super  d site.
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HZM 5

I rstheard of e onlin Creek prospectin e
1980s and ave been closely studying it every
sInce.

myself have elevated levels of mercury in my
body and attrib e is to eating lots of ike
during our years living as  sistence life style
on the olitna.

embers of my family ave been involve 1n
the placer mining in stryandit o this at
[le ed the big difference between placer and
lode gold mining. lacer mining has ad a great
and positive in uence herein e sko 1m

' mining in  stry will have an new impact on
't isarea. singacids and large e ipme to
. open groundinthe sko im mercury
' belt has e very concerned.Its not going to be
- small  ily ines washing rocks near streams:
. but its large multinational mining companies
. from Canada and beyond extracting massive
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HZM 5

TWL 4

PHL 16

‘amounts of erc  and arsenic laced

rock.This new type of ining pro ises jobs
and econo ic windfalls to our region but wi
the caveat of possible pollution to our

wind,e  and watersheds including Changes
to our local cul re and its associate

s sistence lifestyle.

T is type of mining doesn't pro ce 1nerals
tom e cars and hospital bedsb topro ce
gold for the worlds market. 80% of all the lode
gold inedisulti ately shippe to China an
India and used for jewelry and bling.

In2010Irea in atechnical papers mitted to :
't e EPA, and a very important sentence caught
‘my eye,”w ile it is likely beyond the scope of |
‘thec e propose le making, the 8 year
 review should consider regulations that

. disallow mine permits on grounds of mercury

release.That is,given at gol prospects exist
'bo wi inand beyon igh mercury :
 areas,consideration should be given to denying :
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. permits to or li iting e number of, ines in

igh mercury areas in order to ac ieve an

overall national goal of reduce  ercury

. emissions.

. T is paper also states that if onlin were

. permitted it would be allowed derc ent
. EPA regulations to emitas uc or more :
- mercury t ant e State of Alaska's total release
' from all other so ces.T is doesn't takeinto
. consideration all the mercury coming o

. Chinai oourstate fro eairs e

onlin itself has e possibility of o ling the |

. statesmerc  release to the atmosphere.

One item t at continues to hit me over ¢
ead,is ei eat atsitsnotalwaysabo t e
proper science or biology but it someti es
about t e politics. Countless issues have been
s die by e professionals d eir honest
science only to be waylai byso e seen
political force urged on by so e  seen
co orate power.I have been witness to this
many times on the issues dear to eart and
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it  pens all too often.

A Caseinpoi , olitna Energyand e ept
of N al esources vs the Village of
Sleetmute, a case of s allow bed meth ¢
proposed 1 early power to this onlin project
is acase tostu . olitna Energy, was owned
by an geologist whom was involve wi the
early onlin prospect, e startedaco any
and pliedto N for a shallow bed ethane
permit on the lower olitna iver.After m
years of meetings and earings t e per it was
changedtoan  al gaspermit eto
unfavorable public review .

The State N did not allow public review of
t is new changed permit an the Village of
Sleetmute had to ire a lawyer to stop ¢
illegal action by N .It cases like is at
concern me.

« |T asked for my own copy of the onlin EIS in

m

= | late November in paper form an received it
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just before xmas.I picke aS50po  boxat
eposto cean won ered what y wife had

bought that wassod n eavy.Tomys rise

it was over 7000 pages of EIS.

T ereisnot enoug time for me to read this

much less figure out what it means before

today|I prefer to orally address my conce s so

as other can hear so e of what I have
discovered. T is region has beco e very
athetic when it co es to meeting,hearings
and such.The people of t is region generally
don't have a sphere of reference when it comes
to industrial pollution,smokestacks and just
general mining problems.] was bo in an
industrial zone ddo ave irect owledge

- oped at e Corp of Engineers and onlin
‘would ave provided the p lic with a 3™ party |
reviewer gro  to study this preli inary EIS
‘an break it own in to language we coul .
‘understand an  en allow p lic discussion on:
't ese alternatives.This S is too technical for
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't e ajority of t e people of the region an
. t1 eallotted r iscussionan stu 1s ¢

One of the largest mining companies on this
planet, arrack, owns alf of this project and
have studied t eir mines extensively an t ey
have a estionable track record in terms of
being a good steward of this pl et.
I ow isdoesn't have anyt ing to do with
this EIS ' . astpractices don't
ake r trusting neighbors.I ow we ave
Federal and State agencies as o  watch en
and all their acts and policies to protect us b
shoot appens and ith pens everyday.
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We read News stories of very rece ining
damn failures an w at about those hun eds
of Alaska mining water ality guidelines at
have been excee and the ines just keep on
operating.] would like to see language in this
IS stating t at when ever a permit or standard
is not followe or exceede  en the permitter
s s emine down, a cease and esist order
issued, u 1ilits co ected instead of letting
them just payingt € nes.We are told that
safeguards are in place but s oot happens.
State governments and federal government
budgets are ¢ everyday and oses aller
budgets still have to onitor e permits and

. watersheds couldh penbec sca :
' subcontractor r a large scale ine with lots of |
 toxic water contained in a pit lake failed to
. avet erig toolstopreve aneventor ey
- didn't ave the budget. With perpetual projects
' suc as this as times goes on the probability of
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 failure increases. |
The following are  preli inary state ents
and observations as to specific alternatives.

-N
This alternative is my choice as oppose to
Alte ative-2 onlins proposed action for €
following reason

[ support No Action,meaning no permits being
issued thus no mine for the following reasons.

Economic certainties with the price of gol
and onlins recent restating of their breakeven
point.Years ago onlin stated t at $540/0z was
their breakeven point but rece ly in one of
their owners  arterly report the price of
breakeven was now$900.At todays curre  gold
price 0f$1100/0z the argin for pro tis
s rinking and if e price conti edto op 1S
ine ight not be able operate at a profit.

___________________________________________________________________
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't e oney that it takes to buildt i1s 1ne

' looking at t eir current state bal ce

s eets. T is has been illustrated by arracks

. statement that t ey are at a wait and see stage
as to weather to move this  ine to the

evelop e stage.T ey only have indicate to

.t eirp ner the plan to just get thru permitting.
' Nova golds recent balance sheet shows at

. t eir available cash to go to buil fort is

. project and  eir 50% pay in, is very lacking to
't etune 0f 90%.Gr ed both these companies
. mig tfind nancing but since t ey have not .
- illustrated ese capabilities  en I feel they are !
. not able and or ready to commence this project
and we are just  ning our wheels.So e of

arracks mines that have a breakeven point of

- aroun $1000/0z ave recently be suspended
. from operation. Nova gol has never builta |
. mine an assuc eir ability to operate a mine
. isin  estion in book. ue to falling gold
. prices I worry what would h  pen to all the

safeguards if the proposed mine was built an
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't eprice of gol we below breakeven
- point.Under t e nancial assurances .
concerning bon ing onlin proposesto avea
-yearly pay into eir bonding in ebte essb
'w at would appenif e mine werebui an :
't epitl ewasused d lets say that at year 3
't eecono ic bre even point were such that
' the partners suspended mining.T ere woul not :
' be enough funds available to co ect a major
environ e al problem such as a n breach
- and toxic water and tailing were to ow down

' Crooked Creek,

npage 1 27 it states  at the State of Alaska

as not eveloped regulation or guid ce on
how to implement the st statutory
language.In ctifthe Co  nds that the state
of Alaska isn'trea  or capable to
develop,implement or monitor their  1es it
would be prudent to issue a No ACTION
Alternative. aving brie y studied the states
responsibility to this proposed mine feel at
t is time they are not ready.T 1s is also
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i 0 considering the states nancial

‘reductions.On page 1-27 it states att e state

of Alaskaisnotre iredtoo rap lic
co me period onthe eclamation an
Closure lan and am Certificates d
associated financial assurances.I would hope
t e Federal Gove ment an its agencies woulg
not go rwardwi this EIS til e State of
Alaska was co mitte to 1l transparency an
p licsc iny. he Co ofEngineers as a
many meetings and reviews of t eir per itting
process but the State of Alaska mig not allow
e citizens to review so e of their actions
concerning is mine.
I feel that the financial assurances needed for
t is mine s ould be in place an reviewed
before any permitting be allowed.

—

I see quite a few  itigating meas es spelled
- out that would be dealt with once construction
- were started b what hook does ¢ Co  have:
after per its are issued that would ass e these:
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BARG 11

items were dealt wit .

t seems to me that because certain ite s are
not detailed out well enoug and t at these
.items will be decide on at a later date b 1

Forex le arging and erosion.l have rea
the science and modeling for tug prop was an
bank erosion but there is not details of actual
barge configuration an observations of t e
actual boats used and erosion observations.Its
stated that mitigation measure will ad ess this
w en actual barge tra ¢ commences. can tell
you that after traveling on t is river for over
10,000 mile an passing uite a few barges

t att e formulas used in is EIS doesn't touch
the problem.Our s all river barges and tugs
now used cause a very big wake and you can
observe this for over a 1 %2 miles away.. y
Observations of wave eights are hig er an
those stated in  is paper. onlin s ould have
used real barges and int e con guration state
and wi both s ore observation being done for
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the w oleleng of eir proposed operations.
itigating ese after permitting doesn't see
rig Inallt e eetingl ended time after
time t is barge an erosion issue was broug t
up. npage 3.5 103 it is stated that increase
barge tra ¢ would not ajorly impact b
erosion.I greatly  estion this stateme

The state of Alaska hasn't released it ea
impact state e for 1is ine and that should

ave been included in this E S before
permitting 1s done.

I have many more reason that [ have tos po
Alternative 1 but t ese will be stated at a later
date.
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Alte ative 2- onlins lan

I11 list y concerns that were not etailed out
w ere coul seet e oritems that nee more
wo . ueto limited ti e to review, these
concern might ave been addressed.

. I didn't see gitive gasan st onitoring
. detailed out. would assu et at onitoring
. would be throug outt eplant  wo sites. :

'would ass et at downwind residents should
. ave a baseline reading for erc  and or
other problem matgrials possibly release...._.0._

t e proposed minei[T e second largest source of

--------------

. dust will reach Crooked Creek residents and

ey nee to be aware tested yearly an as I
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BIRD 3

1 6
stated have a baseline on le with the proper
Stre ow.... ave thereside sbeen Il
aware in an infor ative an direct method as to
t e possible stream ow and or stream ow
reductions mo eledo in isrepo .IfIread
t ¢ predictive mo eling co ectly there coul
be stream flow restrictions of 18 to 100% of

Crooked creeks water at sometimesjGranted

't ese modelings were written by scientists an

1 as a boiler guy might not be  derst ding ,
full. This is another reason w ya3“p yneeds |
‘to look att ese studies andre net emdo to |
information we can  derst dand is '
information nee s to be presented to each

village that might possibly be i pacted.

Int e Ecological risk assess ent for the pit
lake 3.12.2.11 only 4 birds were ide 1 ed as
receptors and as resi ents of the1 me 1ate .I
find atthereisa o ellacking.Water wl
observations were noted on the areas small
streams but there was little modeling
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conce ing aving a very large pitl e, now
called Lake Calista, at would be possibly
unfrozen int e spring and fall  ing migratory
waterfowl season.It was stated that there might
be a potential r perceived1 act.There
s ould have been references as to a Nevada
mine problem w ere w ite fronted geese
lan ed on a mine pitl e andt e outcome
wasn't goo  etoc emicals dphlevels. I

ow fora «ctt att ese birds will land any
w ere.T is pit lake will be the biggest lake in
t eim ediate area and not frozen and w1 a
possible P to do damage to these cks and

'di 't see any details for deterrents to

- waterfow] from lan ing an ift isisa ,
 perpetual lake en't is needs to be re ecte in:
't e budget.In one place it was stated that the
. TSF would not be an attractant or exclusive

. so ce of water for birds.Apparently o ,
ever wrote t is don't ow allards likeI o. :
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In the Waste rock cility ere was me ion of
possible soil instability deeper t an core

illing went and I would like to  ow how this
will be ad essed. T ere were ass  ptions

out the be ock that might ¢ anget e design.

 In looking at Chapter-3 environmental analysis sec
3.3 concerning geohazards and seismic conditions,
 figure 3.3.1 regional earthquakes and active faults.
1 note a spay fault trending south from the Idatarod-
' Nixon Fault in the direction of the proposed :
' mine.Its noted as black or questionable, a class

. fault. This should be looked at and addressed in the
' hazard assessment.

There 1s a new data set that President Obama
announced recently while in Alaska and this should
be studied in terms of access tilting.

There is a lack of information concerning blind
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. earthquakes in this area.The recent earthquake in

aiti shows this in that there was no surface event

as this was a blind rupture.

An example of a splay fault recently here in

. Alaska that was never mapped was the Susistna
. Glacier Fault that preceded the Denali fault quake
. of 7.9.The unknown Susistna Glacier fault '
. preceded the 2002  enali fault by 7.2 seconds and

. was at a magnitude of 7.2. This Iditarod-Nixon

. Fork splay need more study and addressed by

I must complement this work by the Corp and

onlin as being a multitude times better than the
Pebble mine Fault work.They completely missed
the boat there.

aving this proposed mine with perpetual water

treatment needs the highest safety factor available.
. The Ty stacking alternative will help this '

] have many more reasons for not supporting
onlins Alternative 2 such as pit lake water quality

and their perpetual water treatment.No one that I

have talked to can support this idea and all the
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experts that I have talked with just say it wont
work

 the Calista Corporation and the Kuskokwim

. Corporation understand that if onlin cant meet
 their responsibilities of reclamation or possible

: cleanup then the land owners under state law will
. be responsible.Ive consulted two Alaska lawyers
. concerning this issue.One stated that the possibility :
' of these mining companies being solvent in 70
. years is laughable and mining letters of credit used
by government agencies for reclamation are only
.good if these companies are still in business.A
recent operation gold mine that closed upriver of

onlin has a toxic pit lake ready to overflow its

‘banks and only had a 6 million dollar bond.Im sure:
they went thru an EIS and now possibly the tax
‘payers will foot the bill for the cleanup and
‘remediation.

Employment- In he economic section they talk
about inflow and ex flow of employees. onlin has
promised jobs and other positive benefits.I believe
that we will see an out flow of our best , brightest
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and many future leaders that receive jobs at onlin.
I dint see any tables or statistics concerning this
issue.l know in Sleetmute that almost 80% of the
Donlin workers have moved to Anchorage .There is
talk from the Kotz area concerning the Red og
mine and this very occurrence.

Alternative 3---LNG Haul Trucks

This will have a possible 32% reduction in diesel
fuel barging.This will lessen subsistence fishing
impacts due to barge traffic.Shore erosion will be
less.

Possible Barge fuel oil spills will be less.

1 would like to see the addition of an Alternative
. where there was an LNG pipeline along sidea
. iesel pipeline. Thus reducing barge traffic :
:signatifly. This diesel pipeline could have a tank
 farm at the Kuskokwim crossing and a 3" party
could supple heating and diesel to the whole

: Kuskokwim river at a very high saving to the
:public.Im surprised that this wasn't looked at.
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Alternative 4-Birch Tree Crossing Port

[ support this alternative due to the 39% reduction
in distance.There would be a reduction to barge
caused salmon impacts,barge erosion to river
banks.Less air pollution from tug engine emissions
and potential fuel spills.

Since the river is shallower above this point the
possible need for river dredging will be less.

: This is possibly the most important alternative in
this EIS and this should be addressed by outside
experts available to the Corp.

: This will lessen the risk of damn failure and the

: potential release of toxic slurry into the Crooked

. watershed.

I really like the verb-age of the second line in the
introduction, where it states,” this was developed to

options, a lined option and an unlined option. I
favor the lined option.Alternative 5 would have the
SRS or seepage recovery system decommis 1oned
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in post closure.Option 1 would be after 200 years
and option 2 would be after 10-50 years.This would
provide the additional advantage of lowering
ground water impacts.

Areas that were not addressed or that I could not
find in the time allotted.

uring construction of the pipeline barge traffic
below evils Elbow could cause salmon habitat
and salmon passage restriction due to traffic and
shallow waters.This should have been studied and
mitigated.

My last area of concern is the states role in this
-project.This EIS doesn't cover their permitting and
‘bonding but if the Federal government knew that
the state might not be able to carry out there part of |
this mine in a proper way then its up to the Corp to
:detail this out.The EPA had deferred to the States

EC and DNR to permit many Federal water and

air regulation.Under reduced states budgets this
‘must be talked about and taken into

. consideration.My biggest worry is the bonding and
post closure financial assurance that the State of
Alaska and DNR are tasked with. onlin has
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. submitted their proposed amounts and with a mine :
 that could potentially have a 27 year profit of 1.5
: trillion dollars its seems to me that the onlin plan
. only proposes under 300 million.We are talking
 perpetual water treatment and monitoring for the
. next many hundreds of years.The Corp of
. Engineers and their cooperation agencies need to
: take this into consideration before any alternatives
. are selected and before permitting.
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Im Grant Fairbanks and I live part time in 1
Bethel and part time on my homestead on the
Holitna River.Our Holitna home is 54 miles
southeast of the proposed Donlin mine.

My first and main concern is that there is not
ample time for this public review.I request that
the timeline be pushed out an additional 6
months and that there be another Bethel
meeting in April.This is too rushed for such a
large amount of material to be read,studied and
for citizen to contact outside experts to review
and then discriminate this to us.

Since 1974 I have been involved with many
land , water, moose and salmon issues
concerning the Kuskokwim watershed. I have
attended many meetings concerning the Red

Devil mercury super fund site.

OWOACE
RECEIVED
JUN 0 7 7016
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I first heard of the Donlin Creek prospect in the
1980s and have been closely studying it every
since.

I myself have elevated levels of mercury in my
body and I attribute this to eating lots of Pike
during our years living a subsistence life style
on the Holitna.

Members of my family have been involved in
the placer mining industry and it from this that
I learned the big difference between placer and
lode gold mining.Placer mining has had a great
and positive influence here in the Kuskokwim

. mining industry will have an new impact on
. this area.Using acids and large equipment to
. open up ground in the Kuskokwim mercury
. belt has me very concerned.Its not going to be
. small family mines washing rocks near streams:
. but its large multinational mining companies
. from Canada and beyond extracting massive
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. rock [This new type of mining promises jobs

and economic windfalls to our region but with
the caveat of possible pollution to our
wind,earth and watersheds including Changes
to our local culture and its associated
subsistence lifestyle.

This type of mining doesn't produce minerals
to make cars and hospital beds but to produce
gold for the worlds market. 80% of all the lode
gold mined is ultimately shipped to China and
India and used for jewelry and bling.

. In 2010 I read in a technical paper submitted to
. the EPA, and a very important sentence caught
. my eye,”while it is likely beyond the scope of
. the current propose rule making, the 8 year

. review should consider regulations that

. disallow mine permits on grounds of mercury
. release.That is,given that gold prospects exist

. both within and beyond high mercury ,
. areas,consideration should be given to denying
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. permits to or limiting the number of,mines in

- high mercury areas in order to achieve an

- overall national goal of reduced mercury

 emissions.

. This paper also states that if Donlin were

. permitted it would be allowed under current

. EPA regulations to emit as much or more ,

. mercury than the State of Alaska's total release

- from all other sources.This doesn't take into

. consideration all the mercury coming from

- China into our state from the air stream. :

: Donlin itself has the possibility of doubling the

- states mercury release to the atmosphere. :
“One item that continues to hit me over the
head, 1s the 1dea thats its not always about the
proper science or biology but it sometimes
about the politics. Countless issues have been
studied by the professionals and their honest
science only to be waylaid by some unseen
political force urged on by some unseen
corporate power.I have been witness to this
many times on the 1ssues dear to my heart and
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it happens all too often.

A Case m point ,Holitna Energy and the Dept
of Natural Resources vs the Village of
Sleetmute, a case of shallow bed methane
proposed for early power to this Donlin project
is a case to study. Holitna Energy, was owned
by an geologist whom was involved with the
early Donlin prospect, he started a company
and applied to DNR for a shallow bed methane
permit on the lower Holitna River. After many
years of meetings and hearings the permit was
changed to a natural gas permit due to
unfavorable public review .

The State DNR did not allow public review of
this new changed permit and the Village of
Sleetmute had to hire a lawyer to stop the
illegal action by DNR.It cases like this that
concern me.

I asked for my own copy of the Donlin EIS in
late November 1n paper form and received it
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just before xmas.I picked up a 50 pound box at
the postoffice and wondered what my wife had
bought that was so damn heavy.To my surprise
it was over 7000 pages of EIS.

There 1s not enough time for me to read this
much less figure out what it means before

today.I prefer to orally address my concerns so

- hoped that the Corp of Engineers and Donlin
' would have provided the public with a 3™ party :
' reviewer group to study this preliminary EIS
- and break it down in to language we could ,
- understand and then allow public discussion on'
 these alternatives.This EIS is too technical for

as other can hear some of what I have
discovered.This region has become very
apathetic when 1t comes to meeting,hearings
and such.The people of this region generally
don't have a sphere of reference when it comes
to industrial pollution,smokestacks and just
general mining problems.I was born in an
industrial zone and do have direct knowledge
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the majority of the people of the region and the:
Etime allotted for discussion and study is much
too short. :

I ask by a show of hands, who here in this
room has had a chance to look at this EIS....
I ask who here would like more time to
discuss among ourselves this enormous
technical work.

One of the largest mining companies on this
planet,Barrack, owns half of this project and I
have studied their mines extensively and they
have a questionable track record in terms of
being a good steward of this planet.

I know this doesn't have anything to do with
this EIS but doesn't it. Past practices don't
make for trusting neighbors.I know we have
Federal and State agencies as our watchmen
and all their acts and policies to protect us but
shoot happens and i1t happens everyday.
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We read News stories of very recent mining
damn failures and what about those hundreds
of Alaska mining water quality guidelines that
have been exceed and the mines just keep on
operating.I would like to see language in this
EIS stating that when ever a permit or standard
is not followed or exceeded then the permitter
shuts the mine down, a cease and desist order
issued, until its corrected instead of letting
them just paying the fines.We are told that
safeguards are in place but shoot happens.
State governments and federal government
budgets are cut everyday and those smaller
budgets still have to monitor the permits and

regulations|] just worry that 92 years from now :

watersheds could happen because a :
subcontractor for a large scale mine with lots of’
toxic water contained in a pit lake failed to
‘have the right tools to prevent an event or they
didn't have the budget. With perpetual projects
'such as this as times goes on the probability of
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- ifailure increases. !

The following are my preliminary statements
and observations as to specific alternatives.

Alternative 1-No Action

This alternative is my choice as opposed to
Alternative-2 Donlins proposed action for the
following reason

I support No Action,meaning no permits being
issued thus no mine for the following reasons.

Economic uncertainties with the price of gold
and Donlins recent restating of their breakeven
point. Years ago Donlin stated that $540/0z was
their breakeven point but recently in one of
their owners quarterly report the price of
breakeven was now$900.At todays current gold
price of$1100/0z the margin for profit is
shrinking and if the price continued to drop this
mine might not be able operate at a profit.

BER 3

-----------------------------------------------------------------------
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. the money that it takes to build this mine

. looking at their current stated balance

. sheets.This has been illustrated by Barracks

. statement that they are at a wait and see stage
. as to weather to move this mine to the ,
. development stage. They only have indicated to
. their partner the plan to just get thru permitting. :
' Nova golds recent balance sheet shows that :
. their available cash to go to build for this ;
. project and their 50% pay in, is very lacking to
' the tune of 90%.Granted both these companies
. might find financing but since they have not |
 illustrated these capabilities then I feel they are |
' not able and or ready to commence this project
. and we are just turning our wheels.Some of
' Barracks mines that have a breakeven point of
. around $1000/0z have recently be suspended
. from operation. Nova gold has never built a .
. mine and as such their ability to operate a mine
. is in question in my book.Due to falling gold
- prices I worry what would happen to all the

. safeguards if the proposed mine was built and
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the price of gold went below breakeven

. point.Under the financial assurances

. concerning bonding Donlin proposes to have a
- yearly pay in to their bonding indebtedness but
. what would happen if the mine were built and
 the pit lake was used and lets say that at year 3
 the economic breakeven point were such that
 the partners suspended mining. There would not
' be enough funds available to correct a major
‘environmental problem such as a damn breach
and toxic water and tailing were to flow down

On page 1-27 it states that the State of Alaska
has not developed regulation or guidance on
how to implement the trust fund statutory
language.In fact if the Corp finds that the state
of Alaska isn't ready or capable to
develop,implement or monitor their duties 1t
would be prudent to issue a No ACTION
Alternative.Having briefly studied the states
responsibility to this proposed mine I feel at
this time they are not ready.This 1s also
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:important considering the states financial
. problem and the Governors budget

of Alaska 1s not required to offer a public
comment period on the Reclamation and
Closure Plan and Dam Certificates and
associated financial assurances.I would hope
the Federal Government and its agencies woulc
not go forward with this EIS until the State of
Alaska was committed to full transparency and
public scrutiny. The Corp of Engineers has had
many meetings and reviews of their permitting
process but the State of Alaska might not allow
the citizens to review some of their actions
concerning this mine.

I feel that the financial assurances needed for
this mine should be in place and reviewed
before any permitting be allowed.

_____________________________________________________________________________

. out that would be dealt with once construction
- were started but what hook does the Corp have |
. after permits are issued that would assure these:
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MIT 1

items were dealt with.

It seems to me that because certain items are
not detailed out well enough and that these
items will be decided on at a later date but I

For example Barging and erosion.I have read
the science and modeling for tug prop wash and
bank erosion but there 1s not details of actual
barge configuration and observations of the
actual boats used and erosion observations.Its
stated that mitigation measure will address this
when actual barge traffic commences.I can tell
you that after traveling on this river for over
10,000 mile and passing Quite a few barges
that the formulas used in this EIS doesn't touch
the problem.Our small river barges and tugs
now used cause a very big wake and you can
observe this for over a 1 %2 miles away. .My
Observations of wave heights are higher than
those stated 1n this paper. Donlin should have
used real barges and in the configuration stated
and with both shore observation being done for
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PHL 2

the whole length of their proposed operations.
Mitigating these after permitting doesn't seem
right.In all the meeting I attended time after
time this barge and erosion issue was brought
up.On page 3.5-103 it 1s stated that increased
barge traffic would not majorly impact bank
erosion.I greatly question this statement.

. I would like to see Mercury deposition .
modeling and these reviewed by a 3" party.
. Before this goes to permitting and we the

. public need to have time to review this

" information. This is very very important.

The state of Alaska hasn't released 1t Health
impact statement for this mine and that should
have been included in this EIS before
permitting is done.

I have many more reason that I have to support
Alternative 1 but these will be stated at a later
date.
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Alternative 2-Donlins Plan

I11 list my concerns that were not detailed out
where I could see them or items that need more
work.Due to limited time to review, these

I didn't see fugitive gas and dust monitoring

i;’  detailed out. I would assume that monitoring

AIQ 1

PHL 19

.................................................................................

——————————————————————————————

. dust will reach Crooked Creek residents and
. they need to be aware and tested yearly and as I ;
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HYD 7

PUB 4

BIRD 3

. stated have a baseline on file with the proper

Stream flow....Have the residents been full
aware 1n an informative and direct method as to
the possible stream flow and or stream flow
reductions modeled out in this report.If I read
the predictive modeling correctly there could
be stream flow restrictions of 18 to 100% of

Crooked creeks water at sometimes\iGranted

. these modelings were written by scientists and
. I as a boiler guy might not be understanding :
. full. This is another reason why a 3 party needs ‘:
. to look at these studies and refine them down to
- information we can understand and this '
. information needs to be presented to each

In the Ecological risk assessment for the pit
lake 3.12.2.11 only 4 birds were identified as
receptors and as residents of the immediate .1
find that there 1s a model lacking. Waterfowl
observations were noted on the areas small
streams but there was little modeling
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concerning having a very large pit lake, now
called Lake Calista, that would be possibly
unfrozen in the spring and fall during migratory
waterfowl season.It was stated that there might
be a potential for perceived impact. There
should have been references as to a Nevada
mine problem where white fronted geese
landed on a mine pit lake and the outcome
wasn't good due to chemicals and ph levels. 1
know for a fact that these birds will land any
where. This pit lake will be the biggest lake in
the immediate area and not frozen and with a
possible PH to do damage to these ducks and

---

- didn't see any details for deterrents to

. waterfowl from landing and if this is a .
. perpetual lake then this needs to be reflected i 1n
. the budget.In one place it was stated that the
. TSF would not be an attractant or exclusive
. source of water for birds.Apparently whom
. ever wrote this don't know Mallards like I do. '
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GEO 2

In the Waste rock facility there was mention of
possible soil instability deeper than core
drilling went and I would like to know how this
will be addressed.There were assumptions
about the bedrock that might change the design.

. Earthquakes-Alaska is the most seismically
. active area of the world.

. In looking at Chapter-3 environmental analysis sec
. 3.3 concerning geohazards and seismic conditions,
. figure 3.3.1 regional earthquakes and active faults. :
. Inote a spay fault trending south from the Idatarod-
. Nixon Fault in the direction of the proposed :
. mine.Its noted as black or questionable, a class B

. fault.This should be looked at and addressed in the
" hazard assessment.

There 1s a new data set that President Obama
announced recently while in Alaska and this should
be studied in terms of access tilting,

There is a lack of information concerning blind
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earthquakes in this area.The recent earthquake in
Haiti shows this in that there was no surface event:
as this was a blind rupture. :

An example of a splay fault recently here in
Alaska that was never mapped was the Susistna |
Glacier Fault that preceded the Denali fault quake :
of 7.9.The unknown Susistna Glacier fault ;
preceded the 2002 Denali fault by 7.2 seconds and:
was at a magnitude of 7.2. This Iditarod-Nixon
Fork splay need more study and addressed by
Donlin

GEO 2

I must complement this work by the Corp and
Donlin as being a multitude times better than the
Pebble mine Fault work.They completely missed
the boat there.

PAA 23

WAQ 8

Having this proposed mine with perpetual water
treatment needs the highest safety factor available. :
The Dry stacking alternative will help this '
I have many more reasons for not supporting
Donlins Alternative 2 such as pit lake water quality
and their perpetual water treatment.No one that I
have talked to can support this idea and all the
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SER 7

experts that I have talked with just say it wont |
\ work

. the Calista Corporation and the Kuskokwim

. Corporation understand that if Donlin cant meet

. their responsibilities of reclamation or possible

. cleanup then the land owners under state law will
. be responsible.Ive consulted two Alaska lawyers

. concerning this issue.One stated that the possibility
. of these mining companies being solvent in 70
. years is laughable and mining letters of credit used:
. by government agencies for reclamation are only
. good if these companies are still in business.A

. recent operation gold mine that closed upriver of

. Donlin has a toxic pit lake ready to overflow its
. banks and only had a 6 million dollar bond.Im sure;
. they went thru an EIS and now possibly the tax
. payers will foot the bill for the cleanup and

Employment- In he economic section they talk
about inflow and ex flow of employees. Donlin has
promised jobs and other positive benefits.I believe
that we will see an out flow of our best , brightest
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PAA 10

and many future leaders that receive jobs at Donlin.
I dint see any tables or statistics concerning this
issue.l know in Sleetmute that almost 80% of the
Donlin workers have moved to Anchorage .There is
talk from the Kotz area concerning the Red Dog
mine and this very occurrence.

Alternative 3---LNG Haul Trucks

This will have a possible 32% reduction in diesel
fuel barging.This will lessen subsistence fishing
impacts due to barge traffic.Shore erosion will be
less.

Possible Barge fuel oil spills will be less.

. I would like to see the addition of an Alternative
. where there was an LNG pipeline along side a

. Diesel pipeline. Thus reducing barge traffic :
. signatifly. This diesel pipeline could have a tank
. farm at the Kuskokwim crossing and a 3" party
. could supple heating and diesel to the whole

. Kuskokwim river at a very high saving to the

. public.Im surprised that this wasn't looked at.
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Alternative 4-Birch Tree Crossing Port

I support this alternative due to the 39% reduction
in distance.There would be a reduction to barge
caused salmon impacts,barge erosion to river
banks.Less air pollution from tug engine emissions
and potential fuel spills.

Since the river is shallower above this point the
possible need for river dredging will be less.

. This is possibly the most important alternative in
 this EIS and this should be addressed by outside
 experts available to the Corp.

. This will lessen the risk of damn failure and the
 potential release of toxic slurry into the Crooked

. watershed.

I really like the verb-age of the second line in the
introduction, where it states,” this was developed to

options, a lined option and an unlined option. I
favor the lined option.Alternative 5 would have the
SRS or seepage recovery system decommissioned
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BER 1

in post closure.Option 1 would be after 200 years
and option 2 would be after 10-50 years.This would
provide the additional advantage of lowering
ground water impacts.

Areas that were not addressed or that I could not
find 1n the time allotted.

During construction of the pipeline barge traffic
below Devils Elbow could cause salmon habitat
and salmon passage restriction due to traffic and
shallow waters.This should have been studied and
mitigated.

R e
1

n My last area of concern is the states role in this
project.This EIS doesn't cover their permitting
and bonding but if the Federal government
knew that the state might not be able to carry
out there part of this mine 1n a proper way then
its up to the Corp to detail this out.The EPA
had deferred to the States DEC and DNR to
permit many Federal water and air
regulation.Under reduced states budgets this
must be talked about and taken into
consideration.My biggest worry is the bonding
and post closure financial assurance that the
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State of Alaska and DNR are tasked with.
Donlin has submitted their proposed amounts
and with a mine that could potentially have a 27 :
year profit of 1.5 trillion dollars its seems to me :
that the Donlin plan only proposes under 300
million.We are talking perpetual water

treatment and monitoring for the next many
hundreds of years.The Corp of Engineers and
their cooperation agencies need to take this into '
consideration before any alternatives are '
selected and before permitting.

Areas in EIS that are in need of better modeling

and outlines for insuring it will be considered.
1.Need wind modeling for mercury volitization in
village area.le Crooked Creek
2.Baseline testing of surrounding residents and
- workers for mercury,yearly testing and published

- results.Crooked Creek residents need this.
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LONG TERM RISKS OF TAILINGS DAM FAILURE

DATA 1
David M Chambers*, Bretwood Higman2 RECEIVED
October, 2011 JUN © 2 901
Abstract

@5 3 'ﬁ g
“Tailings storage facilities typically represent the most significant environmental liability assv ' With
mining operations.” (MMSD, 2002, p. 2)

Large tailings dams built to contain mining waste, among the largest dams and structures in the world,
must stand in perpetuity. A cataswophic release of a large amount of tailings could lead to long term
environmental damage with huge cleanup costs. Tailings dams have failed at a rate that is significantly
higher than the failure rate for water supply reservoir dams. The causes for the higher incidence of
tailings dam failures between tailings and water supply reservoir dams are probably shaped by two
factors: (1) the ability to use construction types for tailings dams that are more susceptible to failure; and,
(2) the fact that tailings dams are most often constructed in sequential ‘lifts’ over several years that make
quality control more challenging relative to water supply dams that are constructed all at once.

We know that our technology and science have limits, and that there are significant economic incentives
to make present day decisions about risk less, rather than more, conservative about the magnitude of these
risks. Inlooking at the long term risk from tailings impoundments to other resources, policy makers
should view the risks from a conservative probabilistic perspective rather than relying on assumptions
about specific hazards that are likely flawed.

Long Term Tailings Dam Stability

Tailings impoundments have been around for about a century.> The construction and care of a tailings
dam is a relatively new phenomenon to society and to mining, which historically disposed of its waste in
the most convenient way. Tailings dams are also fundamentally different from water supply dams in
several respects.

“Conventional dams generally do not need to be designed to last forever, as they have a finite life.
Tailings dams have a closure phase as well as an operational phase. They have to be designed and
constructed to last “forever”, and require some degree of surveillance and maintenance long after the
mining operation has shut down, and generation of cash flow and profit has ceased.” (MMSD, 2002,

p.9)

“Conventional dams are viewed as an asset. As a result, their construction, operation, and
maintenance receives a high standard of care and attention from owners, who often retain in-house
dam engineering expertise. Contrast this to tailings dams, which have until recently been viewed by
their owners as an unprofitable, money-draining part of the mining operation. The significance of
this aspect is that with such attitudes a mining operation would be naturally less inclined to expend
effort in the management of its tailings facility than the owner of a conventional dam.” (MMSD, 2002,

p.98)

Tailings dams differ from water supply reservoir dams in two significant ways — dam design life, and dam
construction design.

!'Center for Science in Public Participation, 224 North Church Avenue, Bozeman, MT 59715, Ph. 406-585-9854, email:
dchambers@csp2.org

*Ground Truth Trekking, PO Box 164, Seldovia, AK 99663, Ph: (907) 399 5530, email: hig3 14@gmail.com

3See MMSD, 2002, for a short summary of the history of modern mining.
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First, unlike a dam built for impounding water, which can ultimately be drained if the structural integrity
becomes questionable, a tailings dam must be built to stand in perpetuity. This consideration should
impose additional design requirements, especially with regard to the seismic and hydrologic events the
dam might experience. These issues will be addressed in more detail in this paper.

Second, while water supply dams are all of the downstream-type construction, the construction of tailings
dam can be either (1) downstream; (2) centerline; (3) upstream; or, (4) a combination of any of the
previous methods.

“Types of sequentily raised tailings dams

upstream

downstream

‘centerline

-aftgr: Vick 1983

Downstream construction is the safest type of construction from a seismic standpoint, but is also the most
expensive option.

"In general, dams built by the downstream or centreline method are much safer than those built by the
upstream method, particularly when subject to earthquake shaking.” (ICOLD, 2001, p. 24)

"Dams built by the upstream method are particularly susceptible to damage by earthquake shaking.
There is a general suggestion that this method of construction should not be used in areas where there
is risk of earthquake.” (ICOLD, 2001, p. 47)

Upstream construction is the least secure because it relies on the stability of the tailings themselves as a
foundation for dam construction (Davies, M.P., 2002, p. 35). Tailings are generally placed behind the
dam in a slurry from the mill, and can remain saturated for long periods. Saturated, unconsolidated
material is very susceptible to liquefaction under seismic loading.

But upstream dam construction, often using the coarse fraction of the tailings, is the cheapest option, and
is still routinely employed in tailings dam construction today.

Centerline construction is a hybrid of downstream-type dam construction, and from a seismic stability
standpoint the risk is lies between that of centerline and upstream types.

Page 2



Tailings Dam Failure Incidents

Even with an obvious requirement for long term stability, since 1970 the number of tailings dam failures
has significantly exceeded the failures for dams used for water supply. See the figure below.

T

Tailings Dam and Water Supply Dam Failures (UNEP, 1998)

There are more than 3500 tailings dams located around the world (Davies, M.P. and T.E. Martin, 2000).
There are between 25,420 and 48,000 large dams worldwide® (World Commission on Large Dams, 2000,
Annex V Dams, Water and Energy — A Statistical Profile, Table V.5 Summary of regional statistics on
large dams). Tailings dam failures have occurred more frequently than water supply dam failures
(Davies, M.P., 2002, p. 32). This is probably due to two factors: (1) the ability to use construction types

*Data from 1998. The potential variation in the total number is due in large part to the unreliability in data from China, the
country with the largest number of dams in world.
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for tailings dams that are more susceptible to failure; and, (2) the fact that tailings dams are most often
constructed in sequential ‘lifts> over several years that make quality control more challenging relative to
water supply dams that are constructed all at once.

Because of the alarmingly high number of tailings dam failures, the International Commission on Large
Dams (ICOLD) convened several studies to investigate tailings dam failures.

"Satellite imagery has led us to the realisation that tailings impoundments are probably the largest
man-made structures on earth. Their safety, for the protection of life, the environment and property, is
an essential need in today's mining operations. These factors, and the relatively poor safety record
revealed by the numbers of failures in tailings dams, have led to an increasing awareness of the need
Jor enhanced safety provisions in the design and operation of tailings dams. The mining industry has a
less than perfect record when tailings dam failures are reviewed.” (ICOLD, 2001, p. 15)

“Unfortunately the number of major incidents continues at an average of more than one a year.
During the last 6 years the rate has been two per year.” (ICOLD, 2001, p. 8)

In the 10 years since the

ICOLD 2001 report the Tailings Dam Failures 1960-2010

failure rate of tailings dams

has remained at roughly 100

one failure every 8 months

(i.e. three failures every 80 -

two years).” Over a 10,000

year lifespan (a Number of 0

conservative estimate for Failures .. 404

how long these structures E k

will need to maintain T

integrity) this implies a R

significant and T 04~ s ; l 1 1
disproportionate chance of 1960 1970 1980 1990 2000 2010
failure for a tailings dam. DECADE

One explanation might be Data from www.wlse-uranium.org/mdaf as of 22Mar11

that we are still

experiencing the effects of

old technology and practices, but it has been 15 years since the International Commission on Large Dams
initiated a major effort to investigate tailings dams and change construction and operational practices, and
the rate of tailings dam failures has remained relatively constant.

These dam failures are not limited to old technology or to countries with scant regulation. Previous
research pointed out that most tailings dam failures occur at operating mines, and that 39% of the tailings
dam failures worldwide occur in the United States, significantly more than in any other country (Rico, et.
al., 2008a, p. 848).

S Data from hitp://www.wise-uranium.org/mdafhtm] “Chronology of major tailings dam failures” as of March 22, 2011
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Why Tailings Dams Fail

Some of the long-term failure mechanisms for tailings dams include cumulative damage (e.g. internal dam
erosion and multiple earthquake events), geologic hazards (landslides, etc.), static load induced
liquefaction,® and changing weather patterns.

InICOLD, 2001, (Figure 9) the three leading causes for tailings dam incidents’ are ‘overtopping’, ‘slope
stability’, and ‘earthquakes’.ﬂ Designing for both overtopping and earthquakes requires a prediction of
the largest hydrologic or earthquake ,

f‘evc?nt’_’ the tailil_lgs dam will see.during “’!l«'?‘t?ggtm

its lifetime, and in each of these instances EE5 DOWNSTHEAU

the required lifetime is almost always P

perpetuity. Better data, better prediction

methods, and following conservative
guidelines for assuming the worst-
probable event are needed to remedy
these problems.

=3

USTLD AND UREP DATA

It %3

Getting better data is a significant issue
for both hydrologic event and earthquake
prediction. The time periods we are
concerned with are many millennia, but
in the best case data collection is limited
to decades.

gT.IS!!‘é

NEMEERS OF INCILENTS

Assumptions must be made as to
magnitude of hydrologic and seismic

R on fe
A
SR

“maximum” events. There is a well . :;,
understood tendency to make W

. g 3e)S]
assumptions that favor short-term ‘ég
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Dam incidents in the ‘slope stability’, ‘foundation’, and ‘structural’ categories can be largely attributed to
engineering design or construction failures. Better design and construction practices, and adopting larger
margins of safety in the designs, are needed to tackle these problems.

§ Static liquefaction refers to the loss of strength in saturated material due to the buildup of pore water pressures unrelated to
“dynamic” forces (most typically earthquakes).

7 A “dam incident” is an unexpected event that occurs to a tailings dam that poses a threat to dam safety or the enviromnent and
requires rapid response to avoid a likely dam failure. (ICOLD, 2006, p. 63) Note: The dam incidents in Figure 9, ICOLD,
2001, include “dam failures” — an event resulting in the escape of tailings and/or water from the tailings dam.

8 «“This figure (Fig.9) also indicates that the leading causes for incidents are slope instability, earthquake and overtopping:
Earticularly so for dams constructed by the upstream method.” (ICOLD, 2001, p. 20)

One leading tailings dam design expert has noted: “As time goes on, the largest event to have been experienced can always be
exceeded but can never be made smaller.” (European Commission, 2001, "Stability Aspects of Long-Term closure for Sulfide
Tailings", Steven G. Vick)
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Run-out distance (km)

“In the early 1970’s, most of the tailings dam structural technical issues (e.g. static and earthquake
induced liquefaction of tailings, seepage phenomena and foundation stability) were fairly well
understood and handled in designs. Probably the only significant geotechnical issue not recognised
by most designers was the static load induced liquefaction (e.g. the reason for many previously
"unexplained" sudden failures). However, issues related to geochemical stability were not as well
recognised, and tailings impoundments were rarely designed and operated with reclamation and
closure in mind.” (MMSD, 2002, p. 4)

When Tailings Dams Fail

Findings from research associated with tailings dam failures show estimates can be made both for the
volume of tailings that could be released from a tailin%s dam, and the distance downstream/downgradient
from the failure the waste could be expected to move. 0
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The researchers that developed these graphs noted that:

“... key hydrological parameters associated with dam failures (e.g., outflow volume, peak discharge,
mine waste run-out distance) can be estimated from pre-failure physical characteristics of the dam
(dam height, reservoir volume, etc.), based on reported historic dam failures.” (Rico, 2008b, p. 80)"

“The reports on tailings dam failures are incomplete and heavily biased. There is no (complete)
worldwide database of all historical failures. ... The majority of tailings dam incidents remain
unreported, especially in developing countries. ... To date, 250 cases of tailings dam failures in the
world have been compiled.” (Rico, 2008b, p.80)

In spite of a basic understanding of the mechanisms that cause tailings dam failures, and a convincing
collection of empirical data on the impact of these failures, we have continued to see tailings dams fail at
a relatively constant rate over the last five decades.

"Failures of tailings dams continue to occur despite the available improved technology for the design,
construction and operation. The consequences of these failures have been heavy economic losses,
environmental degradation and, in many cases, human loss." (ICOLD, 2001, p. 53)

!9 This research was initiated largely in response to the tailings dam failure at Los Frailes, near Seville. Spain, in 1998
1t is somewhat unsettling to realize that there is more than enough data on actual tailings dam failures to establish the
empirical relationships presented in these graphs.
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Framework

The design standards for most tailings dams are determined by state dam safety agencies. Although there
are hazard classification and earthquake analysis guidelines for dams published by the Federal Emergency
Management Agency (FEMA), these guidelines are oriented toward water reservoirs, and do not
specifically address tailings dams. '

Closely following the FEMA recommendations are guidelines for coal tailings dams, but these guidelines
do not address the much larger and potentially more damaging metal-mine tailings dams.'® There are no
definitive federal regulations governing the construction and operation of metal-mine tailings dams, and
only minimal federal involvement in the design of metal-mine tailings dams, usually only when there is a
lack of state oversight.l4

The standards that do exist often lack specificity, and implementation of the standards depend in large
part on the professional judgment and experience of company consultants and government regulators.
While this builds regulatory and site-specific flexibility into permits for tailings dams, it also means that
critical specifications are often left for company consultants to define, and regulators to approve.

Risk

“Lack of control of the hydrological regime is one of the most common causes of failure. Of the cases
reported here, the majority of failures were due to overtopping, slope instability, seepage and erosion,
all caused by a lack of control of the water balance within the impoundments.” (ICOLD, 2001, p. 31)

The water storage capacity of a tailings dam and the water release capacity, via a spillway, is governed by
the choice of the maximum hydrologic event (storm and/or snow melt) that the facility will experience
over its life. Guidance for determination of the design flood event to be used for mine closure has been
evolving, and is still in flux, In 1995, the International Commission on Large Dams suggested that the
Probable Maximum Flood be used as the design standard, but left the possibility of utilizing a lesser event
open to consideration.

“As in the case for the operating dam, hydrological criteria for safety of the dam afier closure must be
carefully considered. The Probable Maximum Flood should be considered for this evaluation
although the 100-year design flood is often accepted for this purpose.” (ICOLD, 1995c¢, p. 81)

Six years later the International Commission on Large Dams took a stronger stand, recommending that
the Probable Maximum Flood, not a lesser event, be used as the design event for mine closure.

"All impoundments and their retaining dams need to be able to accommodate extreme hydrologic
events, up to the Probable Maximum Flood." (ICOLD, 2001, p. 31)

Yet even today the design hydrologic event for dam construction may not be the Probable Maximum
Flood, but a lesser event. The choice of a lesser event makes dam construction less expensive, and is
often justified by evaluating the risk of potential impacts of dam failure. The risks evaluated are most
often focused on the potential for loss of human life and damage to existing infrastructure. Long-term
environmental impacts and cleanup costs are not emphasized, and often not considered.

2 Federal Emergency Management Agency (FEMA), 2005, Federal Guidelines for Dam Safety, Earthquake Analyses and
Design of Dams, FEMA 65, U.S. Department of Homeland Security, FEMA, Washington, DC.; and, Federal Emergency
Management Agency (FEMA), 2004, Federal Guidelines for Dam Safety: Hazard Potential Classification System for Dams,
FEMA 333, Interagency Committee on Dam Safety (ICODS), Washington, DC

¥ Mine Safety and Health Administration (MSHA), 2009, Engineering and Design Manual, Coal Refuise Disposal Facilities,
prepared by D'Appolonia Engineering, May 2009

1 For example the Army Corps of Engineers, the US Forest Service, or Bureau of Land Management might be involved in
tailings dam design ifthere is no state oversight of dam design for a mining project that requires a federal permit.
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Meteorological events led to most of the tailings dam failures, with seismic events triggering the second
most failures (Rico, et. al., 2008a, p. 846). Upstream-type dam construction was involved with more of
these incidents than any other type (Rico, et. al., 2008a, p. 849).

Seismic Safety Standards for Tailings Dams

There is a risk that a large earthquake might cause catastrophic failure of a tailings dam, with the release
of a large amount of tailings, and could lead to long term environmental damage with huge cleanup costs.
The probability of such a catastrophic failure is low, but the consequences should it occur are very high.
Cleanup costs are usually borne by the public, and if the tailings are not cleaned up, then the long term
environmental and social costs would also be borne by the public.

When planning a dam, the design seismic event is often described with two terms, the Operating Basis
Earthquake and the Maximum Design Earthquake. The Operating Basis Earthquake (OBE) represents the
ground motions or fault movements from an earthquake considered to have a reasonable probability of
occurring during the functional life-time of the project (Alaska Department of Natural Resources, 2005, p.
6-6). The Maximum Design Earthquake (MDE) represents the ground motions or fault movements from
the most severe earthquake considered at the site, relative to the acceptable consequences of damage in
terms of life and property (Alaska Department of Natural Resources, 2005, p. 6-6, 6-7). Since a tailings
dam must stand in perpetuity, the Operating Basis Earthquake should be equivalent to the Maximum
Design Earthquake.

The estimated largest earthquake that could occur at any given location is called the Maximum Credible
Earthquake. The Maximum Credible Earthquake (MCE) is defined as the greatest earthquake that
reasonably could be generated by a specific seismic source, based on seismological and geologic evidence
and interpretations (Alaska Department of Natural Resources, 2005, p. 6-62. The Maximum Credible
Earthquake is often associated with a recurrence interval of 10,000 years."

Existing regulatory guidelines for the choice of the location of the Maximum Design Earthquake or
Maximum Credible Earthquake, which do not specifically consider metal-mine tailings dams, leave the
final location of these seismic events for project-related experts to determine. For most projects
engineering experts from consulting firms, hired by mining companies, use deterministic or probabilistic
methods to select the location and size of the Maximum Credible Earthquake and/or Maximum Design
Earthquake. This is a complex process, and regulators are typically involved only at an approval level,
not in the detailed analysis.

Engineering consultants are not experts on determining the amount of risk that is appropriate in
determining public policy. Public policy determinations on risk are typically reflected in regulatory
requirements, but for the determination of the size of the Maximum Credible Earthquake and/or
Maximum Design Earthquake for a tailings dam there is a great deal of regulatory flexibility, often
exercised by one regulator.

Choice of the “Design Event” — How Large and How Far Away?

For tailings dams the Maximum Design Earthquake is a key variable, since the facility (dam) must
provide perpetual containment for the waste. The choice of the MDE should reflect the largest event that
the dam would be expected to experience during its functional lifetime, and survive the shaking produced
by this event. Because tailings dams are structures that must impound waste with chemical properties
and/or physical properties that pose long term risk to the public and the environment, assumptions related
to critical design parameters for these swuctures should be the most conservative in order to protect public
interests and public safety.

15 1 arge Dams the First Structures Designed Systematically Against Earthquakes, Martin Wieland, ICOLD, The 14th World
Conference on Earthquake Engineering, Beijing, China, October 12-17, 2008
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The Maximum Design Earthquake is a predicted maximum earthquake described in terms of size and
distance from the dam. The MDE is typically used in computer models to evaluate how a dam will
respond to earthquakes. The science used to determine the MDE, while sophisticated, has limits. The
physical properties of seismic events have only been recorded since the early 1900’s to

Peter Shearer, Cambridge University Press). On most faults, no earthquake has happened
within that time frame, so paleoseismology techniques must be used to estimate earthquake size in the
more distant past. In many areas, the faults are not mapped or analyzed, further reducing the confidence
in these determinations. There is still a great deal of uncertainty over the potential size, and more
importantly the location, of future seismic events.

The choice of the Maximum Design Earthquake for a tailings dam becomes important not only from the
perspective of determining the largest seismic event that dam can withstand and still hold back the
material it is impounding, but also because there is a direct correlation between the size of the MDE and
the cost of constructing the dam — the larger the MDE, the greater the cost of the dam. Tailings dam
construction costs generally run from tens to hundreds of millions of dollars. Tailings dam construction
cost is one of several significant factors in determining the cost of mining, and the competiveness of the
mine in the international markets.'®

Estimating Earthquake Size and Location

Probabilistic Method: 1n order to estimate the earthquake potential of a given region, geologists use data
from historic earthquakes, combined with studies of known faults. For well-studied faults, there are both
historic measurements, and prehistoric earthquake estimates gleaned from paleosismic studies. A
probability distribution over time is created based on the recurrence interval (how frequently an
earthquake occurs) and the distribution of earthquake sizes on that fault. To account for the potential of
earthquakes on unknown faults, this distribution is combined with information from smaller, historic
earthquakes across the region. Seismic instruments can measure earthquakes down to a very small size,
and record many earthquakes for which no fault is known. Statistical methods can be used to take the
occurrence and size of these small earthquakes and estimate a probability distribution that includes larger
earthquakes as well. In order to choose a Maximum Design Earthquake, a time frame and a probability
are specified. For example, you might decide to design for the largest earthquake with at least a 2%
chance of occurrence, over the next 1,000 years.

Deterministic (Fault Length) Method: Another method for determining earthquake potential is to
estimate the maximum energy that could be released for a given fault. Earthquake energy in a given event
is closely related to the length of rupture. Therefore, a rupture across the entire length of a fault will
produce the maximum possible energy on that fault. This can be calculated if the fault length is known.
The advantage of this method is that it gives a true maximum, rather than a probability, for a known fault,
eliminating the uncertainties in estimating recurrence interval and earthquake size prior to instrumental
measurement. The disadvantage of this method is that it does not account for unknown faults, or faults of
unknown length.

If the deterministic (fault length) method is used to estimate the maximum earthquake size, location can
be described simply as the closest point on the measured fault. In the probabilistic method a statistical
analysis is done to determine the largest earthquake that might occur in a given geographic area.

"Strictly speaking, the MCE is a deterministic event, and is the largest reasonably conceivable
earthquake that appears possible along a recognized fault or within a geographically defined tectonic
province, under the presently known or presumed tectonic framework. But in practice, due to the
problems involved in estimating of the corresponding ground motion, the MCE is usually defined

18 Other significant cost factors for a mine include the construction of the mine and mill facilities, power generation, and
operating costs (labor, materials, fuel, etc.).
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statistically with a typical return period of 10,000 years for countries of low to moderate seismicity.”
(Wieland, M, ICOLD, 2008, p.7)

However, probabilistic methods can be viewed as inclusive of all deterministic events with a finite
probability of occurrence (McGuire, c1999, p. 1).

"Deterministic and probabilistic seismic hazard analyses should be complementary. The strength of
one over the other depends on the earthquake mitigation decisions to be made, on the seismic
environment, and on the scope of the project. In general, more complex decisions and subtler, detailed
seismic environments strongly suggest the probabilistic analysis, whereas simpler decisions and well-
understood seismicity and tectonics point toward deterministic representations.” (McGuire, c1999, p.

6)
The “Design Earthquake” — How Large and How Far Away?

The choice of the Maximum Credible Earthquake as the Maximum Design Earthquake for a tailings dam
is an appropriately conservative choice for the design seismic event. For most structures, including the
design of buildings and other structures that are designed with finite lifetimes, the choice of a Maximum
Design Earthquake is often one with a recurrence interval significantly less than that of the Maximum
Credible Earthquake, since these structures will not be used indefinitely.

Tailings dams, however, require a very conservative choice of design event. Once these structures are
built, it is not economically or environmentally viable to move the waste that is impounded behind the
dam. The dam must hold this waste safely in perpetuity. We don’t know how long ‘perpetuity’ means,
but 10,000 years (e.g. the approximate time since the last ice age) is a minimum approximation.

"According to the current ICOLD guidelines, large dams have to be able to withstand the effects of
the so-called maximum credible earthquake (MCE). This is the strongest ground motion that could
occur at a dam site. In practice, the MCE is considered to have a return period of several thousand
years (typically 10°000 years in countries of moderate to low seismicity)." (Wieland, ICOLD, 2001)

The unintended release of the waste behind a tailings dam imposes real costs on society. Thereis a direct
economic cost associated with cleaning up the waste that would escape from a failed impoundment, which
can run into the hundreds of millions of dollars.'” If there is no cleanup the long term environmental costs
will be borne by local communities, both natural and human, and could be even larger than the direct
cleanup costs.

Tailings dams, which must impound the waste behind the dam in perpetuity, should use the Maximum
Credible Earthquake as the Maximum Design Earthquake. However, because cost is a significant factor
in the economic viability of mining projects, the Maximum Credible Earthquake is considered, but often
not required as the Maximum Design Earthquake for tailings dams in many regulatory jurisdictions.1 8

Although much progress has been made on designing large dams to withstand seismic events, there is still
much progress to be made.

"Dams are not inherently safe against earthquakes. In regions of low to moderate seismicity where
strong earthquakes occur very rarely, it is sometimes believed (i) that too much emphasis is put on the
seismic hazard and earthquake safety of dams, and (ii) that dams designed for a seismic coefficient of
0.1 are sufficiently safe against earthquakes as none of them has failed up to now. Such arguments are
not correct.

17 For example the Los Frailes dam break (near Seville, Spain), April 1998. As of August 2002 the cleanup cost was 276
million Euros (El Pais/El Mundo, August 3, 2002)

18 For example, the State of Alaska does not require the use of the Maximum Credible Earthquake for tailings dam design.
(Alaska Department of Natural Resources, 2005, Table 6-2. Operating- and Safety-Level Seismic Hazard Risk)
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For the earthquake safety evaluation the same criteria (dam must withstand the MCE ground motion)
as for the hydrological safety (PMF must be released safely) have to be considered.” (Wieland, M,
ICOLD, 2008, p.7)

Once the size of the design seismic event has been determined, it must be given a location. The further
away the tailings dam is from the location of the earthquake, the less energy the tailings dam will need to
withstand in order to maintain its structural integrity. The closer the location of the earthquake to the
tailings dam, the higher the cost of building the dam, because the closer the earthquake the more energy
the dam will have to withstand.

Seismologists know that there are many active faults that have not been mapped or have been mapped
inaccurately, that some faults believed to be inactive may actually be active, and that there are many
inactive faults that may become active again.'® Because of these considerations, probabilistic methods are
the more conservative way to determine the magnitude of a Maximum Credible Earthquake for dam
analysis.

For tailings dams the most conservative choice for the location of the Maximum Design Earthquake
would be what is sometimes referred to as a ‘floating earthquake’ on an undiscovered fault that passes
very near the site of the dam. This is a way of recognizing that we do not know the present, future, and
even the past locations of significant faulting, and associated earthquakes (National Research Council,
1983, pp. 67-68). The conservative choice for a Maximum Design Earthquake would be a Maximum
Credible Earthquake that ruptures the ground surface on which the dam is built.

Post Closure and Maintenance

Even when the reclamation process has been completed for a tailings facility, there is still need for
ongoing monitoring and maintenance.

“Experience regarding the long term behavior of tailings storage facilities (TSFs) is limited, Most
are still in the phase of after care. Our knowledge is constantly increasing, but the closed and
remediated tailings dams today (2006) are less than one or two decades old i.e. most experience of the
long term stability of tailings dams after closure is still limited. In this case the long term is defined
as 1000 years, or more.” (ICOLD, 2006, p. 39)

The International Commission on Large Dams/United Nations Environmental Program publications
describe some of the factors driving the need for long term monitoring and maintenance. These include
dam stability, which requires monitoring for (ICOLD, 1996b, p. 21):

o seepage discharges through the dam, foundation, or abutments,
e phreatic surface® in the tailings pond and dam,;

pore pressures in the dam;

horizontal and vertical movements in the dam

In addition to these conventional risks to dams, the need to confine tailings behind the constructed dam
impose additional long-term monitoring concerns, including progressive processes that degrade dam
stability over time, including (ICOLD, 2006, p. 44):

e weathering of materials
e water and wind erosion
e ice and frost forces

e intrusion by vegetation and animals

19 Faults, and the corresponding earthquakes, are most often very deep structures. The major source of the energy associated
with an earthquake is usually located a significant distance below the earth’s surface.
% The phreatic surface is the surface of the water-saturated part of the ground, i.e. the groundwater level.
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To meet these and any additional needs financial provision for not only perpetual monitoring, but also for
any repairs that may be required to correct any deficiencies detected as a result of the monitoring
activities, monies must be provided as a part of the financial surety for the mine.

The uncertainty in estimating the long-term monitoring and maintenance costs, and especially in
providing adequate monies for repairs that may be required, is obvious.

Case Study: Seismic Risk in the Area of the Pebble Mine

The tectonic deformation of southern Alaska is driven by collision of the Pacific Plate with the North
American Plate. Faults in the area around Lake Iliamna, along with most of Western Alaska, have not
been studied in detail. Lake Iliamna straddles the west edge of the band of earthquakes and volcanoes that
comprises the Pacific 'Ring of Fire'. It's the sort of place where active faults are likely, but little fieldwork
has been done and few instruments have been deployed to measure plate motion or earthquakes.

There is good evidence
that most of southcentral
Alaska, called the
'Southern Alaska Block'
(Haeussler, 2008) is a
section of the earth's
crust that is moving
westward relative to the
rest of NorthAmerica.
The Denali Fault, in the
Alaskarange, is the main
fault that this block
moves along, but there
are other faults,
including the Castle
Mountain Fault just
north of Anchorage, that
allow it to deform and
move westward.
Additionally, there is
evidence that the crust
beneath the Bering Sea
(called the 'Bering
Block', Mackey et al.,

1997), is rotating The tectonic deformation of southern Alaska is driven by collision of the Pacific Plate
clockwise relative to with the North American Plate. This map shows some of the prominent known faults
North America and that bound different fragments of crust in southern Alaska. Arrows depict how the

eastern Russia. And the pieces are moving relative to North America (longer arrows mean faster motion).

Pacific Plate, which
extends all the way from the Gulf of Alaska down into the South Pacific, is sliding northwards, beneath
continental crust that forms Alaska.

At the Pebble prospect, to the east is the Southern Alaska Block, to the northwest is the Bering Block, and
to the south is the Pacific Plate. It is unclear whether the Lake Ilianma region is part of the Bering Block
or Southern Alaska Block. It may even be that the Bering Block and Southern Alaska Block have no
distinct boundary between them (Redfield et al., 2007).
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Also, there are known faults in the area that were once active, and which may or may not currently be
active. The Lake Clark Fault, an extension of the Castle Mountain Fault, extends southwest from Lake
Clark Pass down through Lake Clark (Haeussler et al. 2004). The Bruin Bay Fault branches from the
Castle Mountain and Lake Clark faults near Tyonek, and runs south along the Cook Inlet coast into
Katmai National Park.

Given the lack of instruments and geological fieldwork in the area it is very possible that subtle evidence
of activity on these faults and others has simply been missed.

There are several potential sources of earthquakes that might affect Pebble. The source for the largest
potential earthquake comes from the subduction zone along the Aleutian Trench south of the coast in the
Gulf of Alaska. This was the source of the famous 1964 magnitude 9.2 Alaska earthquake.

There are also a series of fault systems that parallel the Aleutian Trench on the Alaska mainland north of
the subduction zone. One of these faults is the Denali Fault zone. A magnitude 7.9 earthquake occurred
along the Denali Fault in 2002, Another of these parallel faults is the Lake Clark Fault. This is the fault
that comes closest to Pebble.

A final seismic threat is what is generally termed as a “floating” earthquake, that is, one that is not
associated with a known fault. Itis generally assumed that this floating earthquake would occur very near
to the site being evaluated, but could also be of a lesser magnitude than an earthquake associated with a
known fault system. Any actual earthquake will occur on a fault, but the "floating" earthquake is a
statistical construct used to estimate the risk of an earthquake on an unknown fault.

The energy from an earthquake dissipates as it radiates from the source (the source is a planar surface
extending into the earth rather than a point). So, the further away a location is from the source of the
earthquake, the less energy is available to cause motion at the dam location. The 1964 earthquake
ruptured to within approximately 125 miles from the Pebble site, while the 2002 rupture extended to
within about 260 miles. The Lake Clark Fault (an extension of the Castle Mountain Fault) is less than 20
miles from Pebble. Therefore, the Lake Clark Fault is much more likely to be the source of the Maximum
Credible Earthquake at the Pebble Mine site.

This is especially problematic, because the location of the Lake Clark Fault is not known, and it is
possible that it runs directly through the area of proposed development at Pebble (Haeussler et. al., 2004).
The Lake Clark Fault is almost certainly less active than the Denali Fault, meaning that it has a longer
recurrence interval between earthquakes. However, in the long time span that a tailings dam is required to
maintain integrity, it has a significant chance of producing an earthquake of7.9 or similar magnitude. A
difference of only a mile in the location of this fault could have a dramatic impact on the potential ground
acceleration at the tailings dam, and hence on the engineering constraints for the dam. The larger the
earthquake, the more energy, and the longer the period of shaking that will take place at the dam site.

Alaska Regulatory Requirements
Alaska dams fall into one of three classes:

(1) Class I - Probable loss of one or more lives
(2) Class IT - No loss of life expected, although a significant danger to public health may exist
(3) Class III - Insignificant danger to public health
(Alaska Department of Natural Resources, 2005, Section 2.4 Hazard Potential Classification,
Table 2-1. Hazard Potential Classification Summary, in Appendix B of this paper)

The Alaska dam classification system is designed primarily for water retention dams. Tailings dams are
not specifically mentioned in the Alaska regulations, yet tailings dams are the largest dam structures in the
state. From a classification standpoint the main difference between a Class I and Class II dam is
essentially that people are directly at risk below a Class I dam, but there are no human habitations directly
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below a Class II dam. However, from a performance standpoint the most significant difference in dam
safety requirements between a Class I and Class II dam is the size of the earthquake the dam is required to
withstand (see Alaska Department of Natural Resources, 2005, Section 6.3.2 Design Earthquake Levels, T
able 6-2. Operating- and Safety-Level Seismic Hazard Risk, in Appendix B of this paper).>’ Class II

dams must withstand seismic events with return periods of 1,000 — 2,500 years, and Class I dams 2,500
years to the Maximum Credible Earthquake (Alaska Department of Natural Resources, 2005, T able 6-2).
Notethat it is not mandatory to use the Maximum Credible Earthquake as the Maximum Design
Earthquake for a Class I dam.

Choice of MCE & M DE at Pebble

As discussed in Knight-Piesold, 2006, under Alaska dam classification regulations a tailings dam would
be classified as a Class II dam (Knight Piesold Ltd., 2006, Section 3.2.3 Design Earthquakes).

The most recent information about seismic considerations for tailings dams (Tailings Storage Facility -
TSF,) at the Pebble site comes from the Assessment of the Pebble Southwest Alaska,
Wardrop-Northern Dynasty Mines, February 17, 2011, p. 52:

“Recognizing the seismic characteristics of Alaska, particular attention has been paid to
understanding seismic risk factors in the TSF design. The embankment design parameters conform to
Alaska Dam Safety regulations, under which they would be classified as Class 11 structures. Extensive
research has been conducted into historical seismic events, in Alaska generally and in southwest
Alaska in particular, to support an assessment of the probability and magnitude of seismic events that
might affect Pebble.

Analysis of public domain literature was undertaken to determine the location of likely sources for
seismic events near Pebble, with the most likely candidate identified as the Lake Clark Fault. The
location of this fault has been identified as part of a geophysical survey of the region. Using these
data, as well as public domain information, the energy that might be released if a major earthquake
were to occur along the Lake Clark Fault has been determined.

The parameters used in this analysis are extremely conservative. For instance, while there is no
evidence of movement along the Lake Clark Fault since the last glaciers receded some 10,000 years
ago, TSF seismic design criteria assume that it is an active fault. Further, sections of the Lake Clark
Fault nearest the Pebble Project are actually splays of the main fault and thus unlikely to release the
same energy as if the entire fault was to move. Nonetheless, TSF seismic design criteria have
conservatively assumed that the Lake Clark Fault is both active and capable of a seismic event
equivalent to slippage along the entire fault.”

This 2011 summary appears to reflect earlier work done by Knight-Piesold Ltd., for Northern Dynasty in
2006. In the sections on seismic risk from the Knight-Piesold Ltd., 2006, Report.?

“Consistent with current design philosophy for geotechnical structures such as dams, two levels of
design earthquake have been considered: the Operating Basis Earthquake (OBE) for normal
operations, and the Maximum Design Earthquake (MDE) for extreme conditions (ICOLD, 1995a).

2! This points to a fundamental flaw in the Alaska Dam Classification Seismic Stability Regulations, where large tailings dams
could beregulated as Class II dams with significantly less seismic safety requirements than Class I, even though they are the
largest dams in Alaska, and have an infinite lifetime. The author has discussed this situation with officials in the Alaska
Department of Natural Resources, and while sympathetic they point to the difficulty in changing regulations, and the flexibility
of the State to require some dams to be Class I. However, some large Alaska tailings dams have been classified as Class II in
the past (Red Dog, although itis voluntarily being upgraded to Class I), andthe possibility for this happen again still
unnecessarily exits.

22See Appendix A of this paper for these sections in their entirety.
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Values of maximum ground acceleration and design earthquake magnitude have been determined for
both the OBE and MDE.

Appropriate OBE and MDE events for the facilities are determined based on a hazard classification
of the facility, with consideration of the consequences of failure. The hazard classification was
carried out using the criteria provided by the document “Guidelines for Cooperation with the Alaska
Dam Safety Program” (2005). Classification of the facilities is carried out by considering the
potential consequences of failure, including loss of life, economic loss and environmental damage.
The hazard classification has been assessed as at least Class 11 (Significant). The OBE and MDE are
selected based on the dam hazard classification and an appropriate earthquake return period, as
defined by the “Guidelines for Cooperation with the Alaska Dam Safety Program” (2005).

For a Class 11 hazard classification, the OBE is selected from a range of return periods from 70 to
200 years, depending on the operating life of the facility, the frequency of regional earthquakes and
the difficulty of quickly assessing the site for repairs. The impoundment would be expected to remain
functional during and after the OBE and any resulting damage should be easily repairable in a
limited period of time.

The MDE is typically selected from a range of return periods from 1,000 to 2,500 years for a Class 11
hazard classification. However, the MDE for the Pebble TSF has been conservatively based on a
Class I hazard classification making it equivalent to the Maximum Credible Earthquake (MCE),
which has a bedrock acceleration of 0.30 g corresponding to a magnitude M7.8 earthquake,
occurring along the nearby Castle Mountain Fault system.” (Knight Piesold Ltd. 2006, Section 2.5
Seismicity and Embankment Stability)

Although the Pebble NDM consultants have decided to base their calculations on the “Maximum Credible
Earthquake”, their use of the deterministic method for the MDE/MCE does not appear to meet ICOLD
standards for locating the MDE/MCE. The Pebble NDM consultants assume the Lake Clark Fault is 18
miles from the minesite, and using this deterministic location ignores the risks from unknown or poorly-
mapped faults, and could also lead to underestimating the amount of energy that could impact a tailings
dam at the Pebble minesite.?

Although Knight-Piesold considers that Maximum Design Earthquake for the Pebble dam design to be the
Maximum Credible Earthquake, an examination of Table 3.1 of the report reveals that the calculations for
maximum horizontal acceleration are based on a 1-in-5000 year earthquake, not the 1-in-10,000 year
event recommended by the International Commission on Large Dams (Knight Piesold Ltd., 2006, Section
3.2.2 Seismic Hazard Analyses, Table 3.1, in Appendix A of this paper). The choice for the magnitude of
the Maximum Credible Earthquake for Pebble is not the same, and not as conservative, as that
recommend by International Commission on Large Dams.

Because a return period of 5000 years has been chosen instead of the 10,000 years recommended by
ICOLD, it is unlikely that the horizontal acceleration of the 1 in 3,000 — 5,000 year event (0.3 g — Knight
Piesold Ltd., 2006, Section 3.2.2 Seismic Hazard Analyses, Table 3.1, in Appendix A of this paper) is as
large as that of the horizontal acceleration for a 1 in 10,000 year event would be.

Using a seismic event with a return period of 5000 years implies that the dam will experience an
earthquake of this magnitude sometime during the 5000 year period. Over 10,000 years the dam could
experience an earthquake of this size twice. Using an earthquake with a return period of 10,000 years
would probably mean that the dam would have to be designed to withstand more energy and longer

2 Table 3.2, Section 3.2.2 Seismic Hazard Analyses, Knight Piesold Ltd., 2006, in Appendix A of this paper, shows the
deterministic locations and associated magnitudes of the Maximum Design Earthquakes analyzed for Pebble in 2006. A
probabilistic floating earthquake is not included in this analysis.
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shaking, This means more expense in building the dam, but it would make the dam less likely to partially
or fully fail over the long term.

Another factor affecting the size of the Maximum Design Earthquake is the location of the Maximum
Credible Earthquake. Knight-Piesold has not chosen to locate its Maximum Credible Earthquake as a
floating earthquake near the dam site, but picked a location for the Maximum Credible Earthquake
deterministically 18 miles away (Knight Piesold Ltd., 2006, Section 3.2.2 Seismic Hazard Analyses, Table
3.2, in Appendix A of this
paper). As mentioned, fault
locations in this area are
imprecise. The potential for an
earthquake occurring in a
different place than expected is
the major downfall of this
deterministic method of risk
estimation, particularly in
places, like the Pebble area,
where faults have been poorly
mapped.

It is very possible that an active
fault could be located closer to
the mine-site than assumed by
Knight-Piesold. Knight-
Piesold has made statements
assuring that they have done juake 1
"extensive research" into SR L COOK INLET
seismic potential in the area, S e
but the lack of fieldwork or
peer reviewed research on
these faults suggests this
research may not be adequate.
The choice of the location for
the Maximum Design
Earthquake, on the Lake Clark
Fault 18 miles from the mine-
site may be inaccurate, which
could lead to a dramatic
underestimation the peak
ground acceleration that could
impact a tailings dam at the
Pebble mine-site (Knight
Piesold Ltd., 2006, Section
3.2.2 Seismic Hazard
Analyses, Table 3.2, in
Appendix A of this paper).

This earthquake had a magmtu(le of 4.4 and Q depth of 6.2 Kin. . |
(Alaska Earthquake Information Center)

In fact, there was a small earthquake on July 12,2007, located approximately 20 miles from the Pebble
location. This earthquake had a preliminary magnitude of 4.4 and was located at a depth of about 6.2 km
(approximately 4 miles) (Alaska Earthquake Information Center, Information Release, as of 2Mayl1,
www.aeic.alaska.edu). This earthquake was not located on a known fault, but it is potentially in line with
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one of the splays of the Lake Clark Fault. This type of earthquake suggests either the extension of a
known fault or an unmapped fault, either of which may pass closer to the Pebble site than the current
estimate.

Picking the Maximum Design Earthquake using a deterministic method when the location of the fault is

uncertain is insufficiently conservative to protect public safety over the life of the tailings dam. Lacking
more accurate mapping, a probabilistic method that locates a ‘floating earthquake’ very near the facility

should be used.

Conclusions

As a society we still don’t fully understand the long term implications of storing billions of tons of
potentially harmful waste in large impoundments. We have been building large tailings dams for about a
century, but these structures must maintain their integrity in perpetuity, so we have only arelatively short
history of their performance.

What we do know is that the technology for designing and identifying the long term threats to these
structures has been advancing steadily during this same time. These advances to the technology have
usually been prompted by dam failures that have identified the need for firrther analysis, as well as the
need for more conservative assumptions for design specifications and in the magnitude of natural events
like floods and earthquakes that pose long term risks for these structures.

When we consider the recorded life of these structures (a century at most) to the length of time that they
must function (millennia) the number of failures we have experienced in the first century of their
operation is not comforting. The International Commission on Large Dams (ICOLD) summarized some
of the underlying causes for these failures in 2001 Bulletin (Tailings Dams, Risk of Dangerous
QOccurrences, Lessons Learnt from Practical Experiences, Bulletin 121, International Commission on
Large Dams, 2001):

"Causes (for dam failure) in many cases could be attributed to lack of attention to detail. The slow
construction of tailings dams can span many staff changes, and sometimes changes of ownership.
Original design heights are ofien exceeded and the properties of the tailings can change. Lack of
water balance can lead to “overtopping”: so called because that is observed, but may be due to rising
phreatic levels causing local failures that produce crest settlements.” (ICOLD, 2001, p. 53)

"... the technical knowledge exists to allow tailings dams to be built and operated at low risk, but that
accidents occur frequently because of lapses in the consistent application of expertise over the full life
of a facility and because of lack of attention to detail." (ICOLD, 2001, p. 55)

"By highlighting the continuing frequency with which (dam failures) are occurring and the severe
consequences of many of the cases, this Bulletin provides prima facie evidence that commensurate
attention is not yet being paid by all concerned to safe tailings management." (ICOLD, 2001, p. 55)

"... the mining industry operates with a continual imperative to cut costs due to the relentless
reduction in real prices for minerals which has been experienced over the long term, plus the low
margins and low return on capital which are the norm. The result has been a shedding of manpower
fo the point where companies may no longer have sufficient expertise in the range of engineering and
operational skills which apply to the management of tailings." (ICOLD, 2001, p. 56)

The Pebble case study provides interesting insight into preliminary design choices for the technical,
environmental, and economic factors that drive decisions today and may affect future generations that will
inherit the responsibility and liability for managing these structures. Policy guidance from an
organization with responsibilities to guide the safe construction and management of large dams (ICOLD)
tell us that we should be making ‘conservative’ engineering decisions when designing tailings dams, But
we can also see that the recommended design specifications for the tailings dams at Pebble (and at other
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mines) are not based on the most conservative assumptions about the source and proximity of the largest
seismic event that might be experienced at the dam site.

While these decisions may be rationalized in terms of defining ‘reasonable’ risk, we must also
acknowledge that lessening the assumptions about the amount of risk associated with the design of the
tailings dam may be motivated by lessening the present day economic cost to the builders the dam.

One well published author, in discussing mine waste disposal, has noted:

“... a well intentioned corporation employing apparently well-qualified consultants is not adequate
insurance against serious incidents” (Morgenstern, N.R., 1998)

By making ‘reasonable’ rather than ‘conservative’ assumptions we may be increasing the long term risk
to the society which will inherit the dam and the responsibility for managing the waste, and any future
costs associated with the escape of impounded waste due to an unanticipated event.

“The likelihood of extreme events is proportionally large in the long-term phase.” (ICOLD, 1996a, p.
35)

The potential for an ‘unanticipated’ event should drive our initial design assumptions to be more
conservative, but there is ever present economic pressure to limit the extent of these conservative
assumptions.

As present day events (the Gulf oil spill, which the oil industry repeatedly said couldn’t happen)
demonstrate that we don’t fully understand the nature of industrial hazards. And, as the Honshu
earthquake (which released 8 times as much energy as the maximum earthquake estimated by seismic risk
experts ) and accompanying tsunami that crippled the Fukushima nuclear reactors have shown, we don’t
even understand some of the critical issues we should be addressing about these hazards.

In looking at the long term risk from tailings impoundments to other resources — the economic and
environmental risks to future generations, or the long term risk to a renewable fishery in Bristol Bay —
policy makers should view the risks from a conservative probabilistic perspective rather than relying on
assumptions about specific hazards that are likely flawed. We know that our technology and science has
limits, and that there are significant economic incentives to make g)resent day decisions about risk less,
rather than more, conservative about the magnitude of these risks.**

HtHHH

2 One professional in this field has described this situation thusly:

“1 have concluded firom all these failures that the only way is extreme conservatism, no reliance on the opinions of others—
however reputable—and full site characterization and detailed analyses. For even now I am involved in the design of a tailings
facility in a part of the world w here the design earthquake is 8.5. That is big and could send everything down the valley and the
experts say there is no problem and I think they are deluded,

I have written that I believe those who focus on single causes of failure are deluded. There is no single reason for failure of a
mine geowaste facility. All failures that I have known are the result of a string of minor incidents. If but one of this string of
incidents had been dealt with, no failure would have occurred, This is pretty much standard accident theory these days,
although it seems not to have entered the otherwise bright minds of those who write on the failure of mine geowaste facilities.
Pity them, and pity the profession for remaining so ignorant and failure oriented through failing to keep up with modern ideas
and theories.

So the failure of mine geowaste facilities will keep on happening. It is inevitable. The professionals are blind and behind times.
The operators are greedy and careless. Nobody reads the guidelines. The peer reviewers are old and sleepy. The pressures to
profit are intense.” (Slimes Dam - aka Tailings Storage Facility - Failure and what it meant to my mining mindset, April 19,
2011 by Jack Caldwell, http://ithinkmining.com)
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3.2 SEISMICITY
3.2.1 Regional Seismicity

Alaska is the most seismically active state in the United States and in 1964 experienced the second
largest earthquake ever recorded worldwide. Both crustal earthquakes in the continental North
American Plate and subduction earthquakes affect the Alaska region. Historically, the level of
seismic activity is highest along the south coast, where earthquakes are generated by the Pacific
Plate subducting under the North American plate. This seismic source region, known as the
Alaska-Aleutian megathrust, has been responsible for several of the largest earthquakes recorded,
including the 1964 Prince William Sound magnitude 9.2 (M9.2) earthquake. There is potential for
a future large subduction earthquake (M9.2+) along the southern coast of Alaska, and this seismic
source zone is located approximately 125 miles from the project site.

Several major active faults in Alaska have generated large crustal earthquakes within the last
century. A magnitude 7.9 earthquake occurred along part of the Denali fault in 2002,
approximately 44 miles south of Fairbanks. The western portion of the Denali Fault trends in a
northeast-southwest direction, approximately 125 miles north of the project site. Approximately 19
miles northeast of the project site is the western end of the northeast-southwest trending Castle
Mountain Fault, which terminates approximately at the northwest end of Lake Clark. A magnitude
7.0 earthquake associated with this fault occurred in 1933. The Denali and Castle Mountain faults
are capable of generating large earthquakes with magnitudes in the range of M7.5 to M8.0.

3.2.2 Seismic Hazard Analyses

The seismic hazard for the Pebble project has been examined using both probabilistic and
deterministic methods of analysis.

Maximum bedrock accelerations have been determined based on the published USGS probabilistic
seismic hazard model for Alaska. This was developed by the USGS to produce their latest seismic
hazard maps for Alaska. Maximum horizontal acceleration values have been determined for return
periods ranging from 100 years to S000 years. The results have been summarized in Table 3.1, in
terms of earthquake return period, probability of exceedance and maximum acceleration. The
calculated probabilities of exceedance assume a design operating life 0of20 years. For a return
period of 475 years the corresponding maximum acceleration is 0.14g, implying a moderate seismic
hazard.
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A deterministic analysis has been carried out by considering known seismic sources and fault
systems in the region and applying a maximum earthquake magnitude to each potential source. The
resulting deterministic acceleration at the study site for each source is considered to be the
maximum credible acceleration that can occur, on the basis of available geologic and tectonic
information. The maximum accelerations were calculated using the mean plus one standard
deviation values with appropriate ground motion attenuation relationships. The ground motion
attenuation relationships used are applicable to western North American earthquakes, and are
consistent with those used by the USGS. As indicated by the review of regional seismicity
summarized above, the three most prominent seismic sources in the region of southwestern Alaska
are the Denali Fault, Castle Mountain Fault and the Alaska-Aleutian megathrust. The results of the
deterministic analysis are presented in Table 3.2, including the potential maximum magnitude for
each of these seismic sources, the estimated minimum epicentral distance and the calculated
maximum acceleration at the project site. Based on these results a Maximum Credible Earthquake
(MCE) of M7.8 causing a maximum bedrock acceleration of 0.3g has been selected for the Pebble
project site.
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3.2.3 Design Earthquakes

Consistent with current design philosophy for geotechnical structures such as dams, two levels of
design earthquake have been considered: the Operating Basis Earthquake (OBE) for normal
operations; and the Maximum Design Earthquake (MDE) for extreme conditions (ICOLD, 1995a).

Appropriate OBE and MDE events for the facilities are determined based on a hazard classification
of the facility, with consideration of the consequences of failure. The hazard classification was
carried out using the criteria provided by the document “Guidelines for Cooperation with the
Alaska Dam Safety Program” (2005). Classification of the facilities is carried out by considering
the potential consequences of failure, including loss of life, economic loss and environmental
damage. The hazard classification has been assessed as at least Class II (Significant). The OBE
and MDE are selected based on the dam hazard classification and an appropriate earthquake return
period, as defined by the “Guidelines for Cooperation with the Alaska Dam Safety Program”
(2005).

For a Class II hazard classification, the OBE is selected from a range of return periods from 70 to
200 years, depending on the operating life of the facility, the frequency of regional earthquakes and
the difficulty of quickly assessing the site for repairs. The impoundment would be expected to
remain functional during and after the OBE and any resulting damage should be easily repairable in
a limited period of time.

The MDE is typically selected from a range of return periods from 1,000 to 2,500 years for a Class
IT hazard classification. However, the MDE for the Pebble tailings storage facilities embankments
have been conservatively based on a Class I hazard classification making it equivalent to the MCE,
which has a bedrock acceleration of 0.30 g corresponding to a magnitude M7.8 earthquake,



occurring along the nearby Castle Mountain Fault system. 2> The MCE is considered to be the
seismic event with the highest possible maximum ground acceleration at the project site. A M9.2+
megathrust earthquake does not impose the highest maximum ground acceleration at the Pebble site
(predicted maximum acceleration of 0.17 g), but the event is also considered in seismic design
analyses due to the very long duration of ground shaking associated with earthquakes of this
magnitude.

The tailings storage facility embankments will be designed to meet or exceed the Alaska Dam
Safety requirements to ensure the embankment will remain stable without release of tailings or
process water for all loading cases, including the MDE and the M9.2+ megathrust event.

5.2 DESIGN OBJECTIVES

The principal objectives of the design and operation of the tailings storage facility are to provide
secure containment for tailings solids, potentially reactive waste rock and impounded process water.
The design and operation of the tailings storage impoundment is integrated with the overall water
management objectives for the entire mine development in that surface runoff from disturbed areas
within the mine site is controlled, collected, and contained. An additional requirement is to allow
effective reclamation of the tailings impoundment and associated disturbed areas at closure to meet
end use land objectives.

Preliminary studies have been conducted to develop feasible options that satisfy these fundamental
objectives at this stage of design, but additional investigation and design work will be necessary as
contemplated in the Alaska Dam Safety Program. The preliminary Design Basis for the
impoundment is included in Table 5.1.

TABLE 6.1
NORTHERN DYNASTY MINES INC.
PEBBLE PROJECT
Tallings Impoundment A —Initial Application Report
PRELIMINARY DESIGN BASIS
MABOLO0 78118\ AReporfiRepert 13_dam application - Ske A\Rev (WTablesiTable 5.1 - Design Rev'd: August 16, 2000
ITEM DESIGN CRITERIA

KP Design Basis
« Operating Basis Earthquake {OBE) = 1/200 year

o Magnitude = M7.5
+ Maximum Design Eaithquake (MDE) = 1/2500 year

o Magnitude = M7.8

o MDE corresponds to the Maximum Credible Earthquake

(MCE
. ) Maxinwum firm ground acceleration = 0.3g

Stability Analyses

Stability Analyses « Upstream and downstream stability analyses will be completed using the
limit equiibrium computer modeling program SLOPENY.

+ The embankments will be designed to meet of exceed the minimum
acceptable factors of safety (based on the U.S. Army Corps of
Engineers) for the {ollowing cases:

o End of embankment construction
o Long term (full tailings pond)

o Seismic {pseudo.static)

o Post-Liquefaction

3 Author’s note. This statement does not agree with the information provided in Table 5.1, but does agree with Table
3.1



APPENDIX B

ALASKA DAM CLASSIFICATION
SEISMIC STABILITY REGULATIONS

Guidelines for Cooperation with the Alaska Dam Safety Program,
Prepared by Dam Safety and Construction Unit, Water Resources
Section, Division of Mining, Land and Water, Alaska Department of
Natural Resources, June 30, 2005, Sections 6.2, 6.3, 6.4



2.4 Hazard Potential Classification

The hazard potential classification is the main parameter for determining the level of attention
thata dam requires throughout the life of the project, from conception to removal. The hazard
potential classification represents the basis for the scope of the design and construction effort, and
dictates the requirements for certain inspections and emergency planning. The ADSP uses three
classifications for dams based on the potential impacts of failure or improper operation of a dam:

% ClassI (high)
% Class II (significant)
% Class III (low)

The hazard potential classifications are explained in detail in 11 AAC 93.157 and are
summarized in Table 2-1.

Dams are classified based on theoretical estimates of the potential impact to human life and
property if the dam were to fail in a manner that is typical for the type of dam under review, or if
improper operation of the dam could result in adverse impacts. The actual or perceived quality of
design and construction and the condition of the dam are irrelevant for the classification, but may
influence other requirements such as the frequency of monitoring, the scope of PSIs, and the
content of O&M manualsand EAPs.

To determine the hazard potential classification consistently and equitably for projects, Dam
Safety developed the Hazard Potential Classification and Jurisdictional Review Form in
Appendix A, as previously mentioned. This form should be completed by a qualified engineer
based on the existing or proposed configuration of the dam, and submitted to Dam Safety for
review and concurrence.

Table 2-1. Hazard Potential Classification Summary!

Hazard Class Effect on Human Life Effect on Property
I (High) Probable loss of one or Irrelevant for classification, but may include the same losses
more lives indicated in Class Il or |l|
Il (Significant) No loss of life expected, Probable loss of or significant damage to homes, occupied
although a significant structures, commercial or high-value property, major
danger to public health highways, primary roads, railroads, or public utilities, or other
may exist significant property losses or damage not limited to the owner

of the barrier

Probable loss of or significant damage to waters identified
under 11 AAC 195.010(a) as important for spawning, rearing,
or migration of anadromous fish

Insignificant danger to Limited impact to rural or undeveloped land, rural or
IiT (Low) public health secondary roads, and structures

Loss or damage of property limited to the owner of the barrier



The form presented in Appendix A is designed as a “tickler” to remind the engineer of important
aspects that should be considered in the review. In addition, the form is designed to be
progressive. Three levels of review are available:

Preliminary — An initial, conservative
assignment based on a visual inspection of the
dam, the reservoir, the downstream reach, and
other limited, readily available information such
as aerial photography and topographic maps

Qualitative — A limited engineering evaluation
that may involve crude hydrological estimates,
simplistic peak discharge calculations for a

dam failure or mis-operation, open-channel

flow calculations, elevation or cross-section
surveys, and simplistic data used with
conservative assumptions

that includes failure mode evaluation,
computerized dam-break and hydraulic-

routing models, detailed hydrological

Potential Future Development
and Hazard Potential
Classification

A hazard potential classification
determines the standard for the
design, construction, and
operation of the dam during the
life of the project. If additional
downstream development is likely,
the dam should be designed and
constructed to standards for the
higher classification, although the
dam may be classified and
managed for existing conditions
until the future development

estimates, and good-quality input data

The higher levels of analyses and detail carry more credibility in the assignment of the
classification. For example, a preliminary assignment of a Class II (significant) hazard potential
could be overruled if a qualitative or quantitative review demonstrates that the potential for
adverse impacts is actually low. In another example, if new development occurs below an
existing Class III (low) hazard dam, a qualitative analysis may be used to upgrade the damtoa
Class I (high) hazard, whereas a quantitative analysis may demonstrate that a ClassII
(significant) hazard is the appropriate classification. Additional information about dam failure
analysis is presented in Section 9.3.

The ADSP hazard potential classifications were modified in the current regulations to be
consistent with guidance contained in the following source:

Federal Guidelines for Dam Safety: Hazard Potential Classification System for Dams, published
by the Federal Emergency Management Agency (1998b)

Admittedly, much of the terminology used in 11 AAC 93.157 is not specific; for example,
“probable” is not currently defined. Dam Safety will consider arguments presented by dam
owners for hazard potential classifications that are in dispute, including risk assessments that
quantitatively assign probabilities to certain outcomes. Nevertheless, those arguments should be
cooperatively developed, technically sound, and justifiable. Additional information about risk
assessmentsis presented in Section 12.3. The following references may also be helpful in
assigning the hazard potential classification:

Evaluation Procedures for Hydrologic Safety of Dams, published by the American Society of
Civil Engineers (1988)

“Dam Break Inundation Analysis and Downstream Hazard Classification,” Technical
Note 1, in Dam Safety Guidelines, published by the Washington State Department of
Ecology (WSDQOE) (1992)

.................




6.2 Stability

Stability must be demonstrated for all types and hazard potential classification dams under a
variety of loading conditions. Many acceptable empiricaland numerical methodsare available for
evaluation of the stability of dams. The scope of the stability analysis should be defined in the
design scope memorandumm, including methods of analysis and verification and references for
proposed safety factors, or objectives of deformation analyses or finite element analyses.

The general guidance shown in Table 6-1 should be considered when defining the scope of the
stability analysis in the design scope proposal. (See Section5.1.7.)

The stability analysis requirements for hazard potential classification dams are summarized
below.

Class I (high) hazard potential dams - Detailed stability analysis is required. All computer
stability analyses must be verified with manual calculations or other approved methods.

Class II (significant) hazard potential dams - Detailed stability analysis is required.
Graphical or empirical evaluations may be used to verify computer results.

Class III (low) hazard potential dams - Published empirical or graphical methods may be
adequate for small embankment dams less than 25 feet in height. Embankmentdams greater
than 25 feet in height should be evaluated in the same manner as Class II dams. Other types of
dams, such as concrete, steel, or timber frame dams, may require a combination of methods.

For any given analysis, all inputdata and results must be clearly documented, including
assumptions, sources of information, references, and computer outputs.

Table 6-1. General Guidance for a Stability Analysis!

Graphical or Finite

Hazard Computer Empirical Manual Element
Potential Dam Type Analysis Analysis Analysis Analysis
Class | All P Y S
Classl All P \' S
Class|li Earth and rock fill, <25 feet tall O,S P o]
Class |l Earth and rock fill, 25 feet or P \Y

taller
Class llI All others S o o S

P = Primary method of analysis

S = May be required under special circumstances
V = Verification of primary method

O = Optional method of analysis

6.3 Seismicity

Evaluation and design of all new dams, or major modifications of existing dams should consider
the effects of seismicity on the stability and performance of the facility, including appurtenant
structures, reservoir, and associated equipment. A study to assess the seismicity is required for all
dams. Depending on the complexity of the project, this study may require an interdisciplinary
team thatincludes seismic, geologic, geotechnical, and structural engineering specialists.



6.3.1 Minimum Scope

The scope and detail of each seismic study will depend on the dam hazard potential
classification and location, the regional seismic environment, and the site-specific geologic and
topographic conditions. However, each study should address the following four key elements:

Define the seismic environment such as regional earthquake sources, historical activity, and
recurrence rates, and characterize the levels of potential ground motions such as duration,
frequency, amplitude and predominant period of ground vibrations, and peak ground
accelerations, as needed for design and monitoring during operation

Evaluate the potential for fault movements rupturing the surface at or near the dam,
liquefaction, lateral ground spreading and cracking, and overtopping caused by seiches or
waves induced by slope failures around the reservoir

Analyze the dynamic response of the dam to inertial forces and potential reductions or loss
of strength and stiffness in the foundation and dam materials as a function of the design
ground motions

Analyze the facility to verify that each element, including embankments, foundations,
appurtenances, and reservoir, will adequately resist translational (sliding wedge or block),
rotational or flow-type slides, or excessive settlements and deformations during the design
earthquakes

6.3.2 Design Earthquake Levels

Two levels of design earthquake must be established:

Operating basis earthquake (OBE) represents the Maximum Credible Earthquake
ground motions or fault movements from an The terminology used for
earthquake considered to have a reasonable describing various design
probability of occurring during the functional life- earthquakes and seismic hazards

time of the project. All critical elements of the project is inconsistent in the various
(such as dam, appurtenant structures, reservoir rim, references. The maximum
and equipment) should be designed to remain credible earthquake (MCE) is
functional during the OBE, and any resulting damage
should be easily repairable in a limited time. The OBE
can be defined based on probabilistic evaluations,
with the level of risk (probability that the magnitude
of ground motion will be exceeded during a particular
length of time) being determined relative to the
hazard potential classification and location of the

dam.

defined herein as the greatest
earthquake that reasonably
could be generated by a specific
seismic source, based on
seismological and geologic!
evidence and interpretations. The
MDE and OBE are defined in the

text. Other terminology may be
Maximum design earthquake (MDE) represents the acceptable, but specific

ground motions or fault movements from the most references and definitions must
severe earthquake considered at the site, relative to be included.!

the acceptable consequences of damage in terms of
life and property. All critical elements of the dam
and appurtenant structures for which the collapse or
failure could result or precipitate an uncontrolled




release of the reservoir must be designed to resist the MDE. In addition, the dam and
appurtenances must be designed to resist the effects of the MDE on the reservoir and reservoir
rim. The MDE may be defined based on either deterministic or probabilistic evaluations, or
both.

Table 6-2 provides a range of probabilistic return periods (risk) considered appropriate for
defining the OBE and MDE, as a function of the hazard potential classification of the dam. Within
the context of these ranges, the OBE return period for a given project should be selected in direct
correlation with the frequency of regional earthquakes, the useful life span of the facility, and the
difficultly of quickly accessing the site for repairs. The return period selected for the MDE should
be selected in direct correlation with the magnitude of the maximum credible earthquake (MCE)
for the known or suspected regional sources; the dam type, size, and geometry; and the reservoir
capacity. Further guidelines for selecting the ground motions associated with these two levels of
seismic hazard are provided in Dobry et al. (1999) and USCOLD (1999).

Table 6-2. Operating- and Safety-L.evel Seismic Hazard Risk!

Dam Hazard Return Period, Years
Classification Operating Basis Earthquake Maximum Design Earthquake
150t0>250 2,500 to MCE
Il 70 to 200 1,000 to 2,500
I} 50 to 150 500to 1,000

6.3.3 Seismic Study Phases

Seismic studies for new dam design should be conducted in two phases, which are described
below.

Seismic report phase - This phase should occur early in the planning of the project and be
included with the Preliminary Design Package submittals described in Subsection 5.2.5. The
seismic report will include preliminary evaluations as needed to establish an understanding
of the potential influence of the OBE and MDE on the type, geometry, and size of the dam
and reservoir. Given the preliminary nature of this phase, evaluations can generally be based
on published information and simplified methods. After the risks have been established,
preliminary values for the OBE and MDE parameters can be estimated based on regional
geologic mapping (for example, USGS publications and Plafker and Berg, 1994) and
seismological studies (for example, Wesson etal., 1999; and USGS National Seismic Hazard
Mapping Project - Interactive Deaggregation, 2003). Evaluations of the potential for
liquefaction should be presented based on the local geology, historical record, and simplified
methods with the use of standard penetration test values from the geotechnical evaluation
(for example, Seed et al., 2001; and Youd and Idriss, 1997). Evaluations of the response and
stability of the dam should be presented by using limit-equilibrium or linear-elastic analysis
and generic response spectra found in applicable design codes or standards (see methods in
Kramer, 1996).



The seismic report phase should also refine the scope and detail of the evaluations to be performed
during the subsequent design evaluations of the facility conducted in the second phase of the
seismic evaluation of the dam. If the associated risks are high because of the location of the dam and
its hazard potential classification, more sophisticated analyses may be required (USCOLD, 1999); for
example, with deterministic and probabilistic evaluations or acceleration time histories.

Seismic design phase - This phase should occur during the detailed design of the project and be
included in the engineering design report submitted as part of the Detailed Design Package and
described in Subsection 5.3.1. The seismic design phase of the seismic study will include formal
evaluations of each critical element of the dam as needed to assure that the facility meets the
performance requirements under the OBE and MDE. The effort and sophistication of the work
conducted during this phase of the seismic study will depend on the hazard potential classification
of the dam, and the magnitude of the OBE and MDE. For example, the dynamic and stability
evaluations for all Class I and II dams located in a highly seismic region (with peak ground
accelerations greater than about 30% to 40% of gravity or peak shear strains greater than about t2%)
should utilize advanced one- and two-dimensional site response analysis techniques (for example,
Lee & Finn, 1978; and Idriss et al., 1973) to more accurately model the nonlinear behavior of soil
subject to earthquake loading. On the other hand, the dynamic stability evaluations for Class III
dams or Class II dams located in regions with low seismicity (with peak ground accelerations less
than about5% to 10% of gravity) can utilize the same simplified methods followed in the seismic
report phase, and no additional detailed evaluation may be required. However, the simplified
methods presented in the seismic report should be reviewed with respect to the final design of the
dam, and should be revised if necessary. Evaluations of Class I and II dams located in regions of
moderate seismicity can utilize techniques between these ranges, such as equivalent-linear, one-
dimensional, site response analysis (for example, Idriss and Sun, 1992).

6.4 Seepage

Seepage must be considered for all hazard potential classification dams; however, the scope of the
analysis depends on a number of factors, including the size and type of dam and the foundation and
construction materials. The following are conditions and suggested levels of evaluation based on the
hazard potential classification of the dam.

All hazard potential class dams

The material properties, including permeability, must be estimated for both the foundation
and construction materials.

Filters must be included in all embankment dams between core materials and drains.
Soil filter criteria must be demonstrated based on actual gradation tests. References to filter
criteria standards must be included.

Appropriate seepage cutoff or reduction measures must be included to limit gradients and
prevent piping and erosion.

All dams must include the appropriate drainage features to control seepage pressures and
gradients, including uplift.




Phreatic surfaces must not daylight on the downstream face of embankment dams.

Appropriate measures to control seepage along penetrations through the dam or at contact
planes between different materials, such as the interface between concrete and soil fill, must be
included.

Class III (low) hazard potential dams

Empirical evaluations combined with engineering controls may be used to address
seepage.

Published values for material properties may be used in lieu of laboratory testing to a
limited extent; however, sufficient index testing must be completed to accurately classify
all materials to be used in construction.

Class II (significant) hazard potential dams

Foundation conditions must be thoroughly evaluated in the geotechnical program,
including rock coring and packer testing, as appropriate.

Laboratory testing must be used to determine
permeability and index properties of the core, filter,
and drainage materials. Published permeability
values may be used for coarse- grained drainage
materials, In situ soil and rock, excavated material to
be reused, and borrow sources must be tested.

Seepage Monitoring

All dams should be
monitored for seepage.
Increases in seepage rates or
turbidity can be key
indicators of a developing
failure situation. Seepage
monitoring requirements
should be specified by the
engineer and included in the
operations and maintenance
manual discussed

Appropriate foundation preparations, such as
cleaning, slush grouting, pressure grouting, and
dental concrete, must be included in the construction
specifications.

A numerical analysis may be required for certain
Class II dams for which seepage control is a primary

performance parameter.
in Chapter 8. Seepage

monitoring software is
available from the Federal
Emergency Management

Class I (high) hazard potential dams
All Class II conditions apply.

Geotextile filters may not be used as primary filters in
critical components of Class I dams.

A numerical analysis must be completed.

Agency’s National Safety
Contact Gene
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ABSTRACT: This paper compares the “historic” rate of failure (major accidents only) of tail-
ings dams and nuclear reactors world-wide to well known, previously published acceptability
criteria and codes. It then attempts a comparison of these two very different industries (nuclear
vs. mining) from a quantitative risk evaluation point of view showing unexpected results. The
paper then shows that the mining industry as a whole has considerably progressed in reducing
the rate of dam failures from the 1970 to date. Three questions are asked: 1) Is it sufficient? 2)
Is it sufficient from the perspective of present and future societal acceptability? 3) Do common
practice risk assessments offer enough depth of analysis with respect to modern requirements?
To answer these questions, the authors suggest a simplified model for long-term risk evolution
of tailings dams with particular emphasis on post-production — closure — long-term dam life.
The paper shows how a generic modern “excellent quality” dam probability of failure can be
estimated, as well as how the initial probability of failure will evolve during the dam life as
care and monitoring are released (in view of closure), and during the closure phase until, for
example, the first Maximum Design Earthquake. The paper is written in non-scientific lan-
guage to broaden the audience beyond the engineering community.

1 INTRODUCTION

This paper compares the “historic” rate of major accidents (failure) of tailings dams and nuc-
lear reactors world-wide to previously published acceptability criteria and defines the long-term
evolution of the risks (major accidents) generated through the life of a tailings dam (TD), with
particular focus on the post-production phases/closure. In contrast to hydro dams that would
typically be breached at the end of their production life, the closure phase is the longest phase
for TD. A TD's life can be summarized as follows (M.B. Szymanski, M.P. Davies, 2004): Pro-
duction (tailings disposal); Transition (preparation for the closure phase which may include
flushing out contamination); Long-term treatment (dam operation continues in the sense of reg-
ulated water levels); Closure (dam is no longer operated in the sense of regulated water levels),
likely more than 1,000 years. For the purpose of this paper, we will summarize the phases as
follows: Production as the phase with the highest monitoring and care, Transition and Long-
term treatment as phases during which monitoring and care are gradually reduced, and Closure
as the phase during which the dam is “abandoned”. Major hazard hits may occur during any of
these phases.

A TD’s probabilities of failure and those generated by major nuclear reactors' accidents to
date are empirically estimated, and both are compared to societal and technical acceptability
thresholds to understand if present and foreseeable performances are aligned with expectations.
Risk is often modeled as the expected value of an undesirable outcome by combining the prob-
abilities of various possible events and an evaluation of the corresponding harm into a single
consequence value. Accordingly, in this paper, the risk is defined as the product of the probab -
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ility of failure by the related consequences expressed in casualties, leaving aside all other envir-
onmental and physical direct or indirect consequences, for the sake of simplification.

* As a first step the paper examines real life failure data (Fig. 1) for the world-wide and
US TDs portfolio in an attempt to define a “base value” of the rate of failure p¢(annual
probability of major accident), then an “excellent” TD rate of failure ps.

e The second step encompasses the definition of a simplified model for the evolution of
the probability of failure pr of a TD over time, including the long-term post-production
“era”. In today's world, civilian/industrial facilities are generally designed to last for
50-100 years save, for example, spent nuclear firel disposal sites. Some former mining
sites (uranium tailings, arsenic disposals, etc.) are calling for “perpetual care”, very
much like nuclear fuel disposal. Perpetual care design means ensuring somehow surviv-
al for repeated major hazards hits, etc., certainly for more than the “classic 1,000
years”. For example, the need to account larger exposure periods for TDs has been re-
cognized in the New Zealand Dam Safety Guidelines (NZSOLD, 2000).

¢ Third, we compare risks generated under various conditions to different published ac-
ceptability thresholds and discuss the implications.

The simplified models used through this paper for TDs focus on major events and use ap-
proximations: they are geared toward defining an order of magnitude of the long-term risk evol-
ution of a generic dam undergoing variation of the standard of care, during and after the mine
closure, and when hit by a major hazard. This discussion could be expanded to cover various
Maximum Design Hazards but it should not be relied upon for specific assessments; only a
third party, i.e. not performed by the design team, quantitative risk assessment should guide
specific sites' decisions to avoid biases and prejudices (F. Oboni, C. Oboni, S. Zabolotniuk,
2013).

A generic well-designed, built and monitored “excellent” dam is used as Base Case Study
(BCS), where “excellence” is defined by compliance with modern TDs codes for critical, high
consequences dams (ANCOLD, 2011). The BCS pr is estimated using the “SLM” (F. Silva,
T.W. Lambe, W.A. Marr, 2008) semi-empirical relationship with the classic Factor of Safety
(FoS) (Fig.2). The first step is to define the “Category” (I to IV) of the structure under exam-
ination by examining sequentially Design, Construction and Operations aspects of the slopes.

Within the frame of a specific and detailed analysis for a site specific quantitative risk as-
sessment, probabilistic slope stability methods should be used to define the probability of fail-
ure of a particular dam.

2 HISTORIC FAILURES RATES

2.1 Tailings Dams and Hydro Dams

USCOLD (1994), UNEP (1996, 1998) studies have shown that Slope Instability is the
highest cause for TDs failures (Fig. 1), followed by earthquake, overtopping and “unknown”
(ICOLD, 2001). Following Davies & Martin (M. P. Davies, T.E. Martin, 2000; N. Lemphers,
2010) there were more than 3,500 TDs (of various kinds and construction type, with at least
50% of the upstream design) around the world. (For the US (See *1 in the Literature) we con-
sider the total number of TDs at 984). In absence of more accurate data, and more particularly,
on the evolution of this number, we will consider in this paper a portfolio of 3,500 dams glob-
ally and 1,000 dams for the US alone. Portfolios are assumed constant over the years but, as we
will see later, even if that assumption was wrong by one order of magnitude, which is very dif-
ficult to believe, there would be no significant alterations in the conclusions of this paper.

From UNEP (1998) world data we read that there were 44 TDs failures in the decade around
1979 and 7 in the decade around 1999. From US sources, 984 TDs 984 (See *2 in Literature),



the chronology of major failures (from 1960) gives a total of 28, with 7 failures in the decade
around 1979 and 8 failures in the decade around 1999).

Fig. 1 Causes of Failure of Tailings Dams, Number of Occurrences over a Total of 106 Recorded by
USCOLD, UNEP up to 1994.

=3 S
World-wide Around '79 44/(3,500*%10) 10° One in one thousand
World-wide Around '99 7/35,000 2%104 Two in ten thousands
Around '79 & * *104 Seven or eight
Us Around '99 7 or 8/(1,000%10)) 7 or 8*10 in ten thousands

2.1.1 Annual Probability of Failure vs. Factor of Safety

As slope instability is the greatest source of TDs failures (Fig. 1), for the sake of simplification,
this paper looks only at this particular failure mode. The proposed methodology could, how-
ever, easily be expanded to cover other failure modes.

The SLM methodology examines sequentially the following aspects of the Design (DI In-
vestigation, D2 Testing, D3 Analyses and documentation ) and Construction “CO” as well as
Operations and Monitoring “OM?” of embankments and slopes to determine the Category for a
structure. Each aspect is described by various detailed specifications. The less stringent the spe-
cifications, the lesser the quality of the considered structure; thus, SLM defines four Categories
ranging from I (Best) to IV (Poor). Experience shows that structures with high failure con-
sequences are generally designed, built, and operated in such a way that they fall in Category L.
Of course, if a structure has received little or no engineering it will fall in Category I'V. Accord-
ingly SLM's Category I has OM described as “complete performance program including com-
parison between predicted and measured; no malfunctions; continuous maintenance” whereas a
Category IV will have “occasional inspection, no field measures”. We will assume in this paper
that Category I OM applies to Production Phase (undergoing full monitoring), and Category IV
OM to Closure Phase with “abandonment” (no monitoring).

Figure 2 shows the FoS-p; relationship for the four categories. If we go back to the rate of
failure p¢ empirical estimates (Section 2.1) for TDs = 10~ to 2*10* (we will not mention the US
value as it lies within that range) and assume that the average original FoS was in the area of




1.3 (ANCOLD, 2011), we would come to the conclusion that TDs are generally Category I or
slightly inferior structures.

The statement above is in good agreement with the common understanding and empirical
knowledge that TDs are generally of “lesser quality” than hydro dams. Indeed, if we consider
the hydro dam failures in the decades around 1989 and 1999 and evaluate p¢ as we did for TDs,
based on an “average number of dams” of 30,000, we get pr=3*10"° to 107, values which are
compatible, considering usual FoS, with a Category I (three failures in a million to one failure
in one hundred thousand dams per year). By using the SLM methodology, we can estimate the
pr of an “excellent” TD at 10° to 10 as “excellence” would mean “top of the class” Class I
structure, well engineered, undergoing serious QA/QC, with a minimal FoS of 1.4-1.5. Should
inspections become occasional, measurements/monitoring not be performed, the probability
will raise to 6*107°, Interestingly, many different industries around the world consider values
below 10 to 10 (below one in one hundred thousand to one in a million) as the boundary of
what is humanly credible (meaning that below that range of probability any lay person or expert
would imagine that an accident is “incredible”).

Category 1 projects. 1.
| 4" Category Il projects ..
-0 Category I projects -

.10-5 L. o RIS A
] o - ‘Category 1V projects -

N “Data.from real-workl projects

VP AR =
e

ANNUAL PROBABILITY OF FAILURE

FACTOR OF SAFETY

Fig. 2 Annual Probability of Failure vs. Factor of Saf ety following Silva, Lambe, Marr (SLM) (F. Silva,
T.W. Lambe, W.A. Marr, 2008) methodology.

In case of partial fulfillment of a Category's qualifications, the original SLM paper suggests
to interpolate values (on Fig. 2) after defining weights for the specifications/Categories. Thus a
stepped increase of the probability of failure is suggested if one of the aspects is gradually
worsened for a dam belonging to a specific Category.

In the case of TDs, it is possible to “simulate” long-term complete abandonment. Thus the p¢
could actually reach the value of the lower Category IV (and even higher). For example, if we
look at the case of OM standards phased release from Category I (operational life) down to IV
(long-term closure), the probability of failure will increase each time the OM standard attains a
lower category. Interestingly, for initial FoS in the 1.3 to 1.5 range, the difference between Cat-
egory I (we are assuming that the dam under examination is initially an “excellent” structure)
and II varies respectively between 1.5 and 2 orders of magnitude: for FoS=1.5, peca=10, with
possible increase to 10 and higher if the same structure falls in total neglect.

2.1.2 P, with Seismic Event

Following ANCOLD (2011) an “excellent” TD should be designed to remain serviceable under
Operating Basis Earthquake (OBE), i.e. to undergo limited damage/deformation repairable



without significant service disruptions (this moves the structure from Category I to Category II-
III following SLM). Therefore p; will increase from 10 to 10 or higher under OBE if the ini-
tial FoS is still attained (no expected liquefaction, well-drained structure, no change in shear
strength).

In case the post-seismic shear strength would be lower than pre-seismic values, then AN-
COLD 2011 declares an acceptable minimum Fos=1.1 and therefore the p¢ could increase to
1.25*%10? or higher. Of course this is again quite simplistic, insofar we are considering “a single
earthquake” instead that the whole set of aftershocks on a weakened or damaged structure.

Under Maximum Design Earthquake (MDE) damage will be more extensive and disrupt op-
erations, but the structural integrity of the dam needs to be maintained and uncontrolled release
of tailings/water should not occur. MDE for Significant Consequence Dams should be those
with an Annual Exceedance Probability (APE)=1/100=10"%; APE=1/1000=10" for High & Ex-
treme Consequences dams (ANCOLD, 2011). Thus we can estimate that after a MDE the dam
could fall down to Category III during operations, and most likely Category IV or higher during
the very long closure phase, during which the occurrence of at least one MDE is almost certain
to occur,

Such low “acceptable” FoS and respective high p; will lead to deformations and other defects
of the dam which will be weaker when the next seismic event occurs, but more importantly an
increase of risks. If we use the SLM suggested interpolation technique, if after an OBE the dam
does not undergo routine maintenance and has uncorrected malfunctions, the probability of fail-
ure will rise significantly. After multiple hits, or if the first hit provokes severe damages equi-
valent to the cumulated damage of several quakes, we could see a possible post-seismic in-
crease to prares=1.2* 107 and higher if the dam has fallen in total neglect.

22 Magjor Nuclear Accidents

As of February 2, 2012, 435 nuclear power plant units with an installed electric net capacity of
about 368 GW were in operation in 31 countries and 63 plants with an installed capacity of 61
GW under construction in 15 countries. The cumulative nuclear reactor operating experience
amounted to 14,745 years by February 2012 (See *3 in the literature).

To date, the world has seen the occurrence of a number of major nuclear reactors accidents
(rated 5 and above on the International Nuclear Event Scale by the International Atomic Energy
Agency). For Fukushima we consider one accident (although more than one reactor was in-
volved) to ensure the list is made of “independent™ accidents. The reason Level 5 and higher is
selected lies in Level 4 definition as “Accident with local consequences” which might not be
comparable to a TD major failure discussed in the prior sections. Finally, to counter any pos-
sible comments depicting the nature of Fukushima quake magnitude and resulting tsunami as
“exceptional”, we note that:

a) in many areas of the world, seismic potential was/is poorly understood and therefore many

structures were/are under-designed,

b) it is difficult, if not impossible, to structurally upgrade a working reactor,

c) power plants' risk assessments apparently focused on the safety of the nuclear reactor, but
often underestimated the impacts and consequences on its environment and ancillary
structures/ equipments.

Assuming seven accidents, the “historic” world average rate of Scale 5+ accidents is:

7/14,745 total operating time=4.75*10* Scale 5+ accident/annum.,

ey Sy ““ l- iy

Chalk River (1952

Windscale (1957), Kyshtym (1957) Chernobyl (1986)
Lucens (1969), Fukushima (2011)

Three Mile Island (1979)




3 FAILURE RATES VS. HISTORIC AND ANCOLD ACCEPTABILITY THRESHOLDS

Figure 3 displays acceptability criteria developed independently by various authors over a peir-
od of more than forty years, together with some examples of industrial, transportation and dams
accidents dating back to the 1960s (G. Morgan, L. Lave, 1990, R.V. Whitman, 1984, AN-
COLD, 2003). Among these accidents, depicted as “bubbles” to include scatter of data, it is of
particular interest to observe the “(hydro) dams bubble”, If we compare these to the values
defined in Section 2, we notice immediately that world-wide (but, surprisingly, not so much in
the US) the situation has improved considerably with the p¢of TDs creeping down to values
similar to those of hydro dams in the 1960s, and hydro dams lowering their ps by one order of
magnitude.

- Enpirical Hydro Dams

----------- Category | FoS=1.5 occasional
Inspeclion, no reasurments

----- ~Scale 5+ accident

—  — PiCallPS

——— Whitinan Lower Bound
et Whitrraan Upper Bound

Probability per Ahnum

Cost

Fig. 3 A probability (vertical)-Consequence (Horizontal) graph showing p-C “bubbles” firom various in-
dustrial, transportation and dams accidents in the 1960s (R.V. Whitman, 1984 & G. Morgan, L. Lave,
1990), Whitman tolerability curves (upper bound and lower bound) as well as the ANCOLD (2003) “ac-
ceptability zones” (Tolerable, ALARP, Intolerable). The horizontal lines correspond firom bottom to top:
to the ps of a Category I dam with occasional inspections and no monitoring/measurements, to Scale
S+nuclear accidents (See Section 5), and a Category I dam under total neglect and after seismic events.

The recent ANCOLD 2003 acceptability criteria (Fig. 3) are compatible with Comar, Wilson
(Comar, 1987, Wilson & Crouch, 1982) and later criteria published in the field of chemical in-
dustry, such as those from Renshaw (Renshaw, 1990), who defined simple societal risk accept-
ability criteria expressed as probability of fatality of one individual per year of risk exposure.
Many publications from reputable (governmental, research) sources point at a probability (of a
casualty per annum) of 10 (similar to ANCOLD lower bound) as being the limit of “safe”,
however with a lower limit of 10 for unwillingly exposed public.

The pr of:

¢ aCategory I dam with occasional inspections and no monitoring/measurements,
a Scale 5+nuclear accidents, and a
¢ Category I dam under total neglect and after a number of seismic hits




can be compared to ANCOLD and other published historic tolerability thresholds (Fig. 3). It
becomes immediately apparent that any accident with more than 1 to 15 casualties is con-
sidered intolerable by ANCOLD or other modern “technical” tolerability thresholds when
paired with the selected cases' p;,whereas historic societal thresholds would have been com-
plied with.

4 COMPARING RISKS OF TWO VERY DIFFERENT INDUSTRIES

4.1 Empirical probabilities of mishaps

The Table below (Data from Section 2.1, 2.2) compares TD and nuclear 5+ accidents including
occurrence decade and empirical rate of return.

e

World-wide TD Around'79 | 44/(3,500%10) 10°
World-wide TD Around '99 7/35,000 2%10*
Around '79 & 7 or 8/ %104
Us D Around '99 (1,000%10) | 7or8*10
World-wide| Nuclear 5+ accidents | Since inception | 7 Scale/14,745 4,75%10*

Despite the fact that nuclear industry is highly regulated, its safety record to date is far from
optimal. One would like to see severe mishaps to be, as for hydro dams, border-line credible,
but historic data unfortunately prove the contrary.

4.2 Cost of Consequences

In order to evaluate risks we need now to evaluate consequences using the selected metric,
i.e. casualties. Even such a “simplified” metic is difficult to apply as there might be for nuclear
accidents a long delay between exposure and health effects, as explained below.

4.2.1 Nuclear

In some class 5+ accidents the estimate of casualties has been equated to nil. It is not within the
scope of this paper to discuss that evaluation.

According to a June 2012 Stanford University study by John Ten Hoeve and Mark Jacobson,
the radiation released at Fukushima could cause 130 deaths from cancer (the lower bound for
the estimates being 15 and the upper bound 1,100) and 180 cancer cases (the lower bound being
24 and the upper bound 1,800), mostly in Japan. Radiation exposure to workers at the plant was
projected to result in 2 to 12 deaths. An additional approximately 600 deaths have been repor-
ted due to non-radiological causes such as mandatory evacuations. Evacuation procedures after
the accident may have potentially reduced deaths from radiation by 3 to 245 cases, the best es-
timate being 28; even the upper bound projection of the lives saved from the evacuation is
lower than the number of deaths already caused by the evacuation itself. We can assume based
on these numbers that a class 5+ accident to date has caused between nil and a maximum of
3,500 casualties, with a “best estimate” at 890 casualties.

4.2.2 Dams

If we look at the history of TD accidents (221 accidents: USCOLD, 1994; UNEP, 1996;
2001) in terms of victims, we record a few accidents with approximately 260 casualties (2008,
Taoshi, Linfen City, Xiangfen county, Shanxi province, China; 1985, Stava, Trento, Italy). In




1966, the Mir mine disaster in Sgorigrad, Bulgaria, killed 488 people. In 1965, the El Cobre
New Dam in Chile killed more than 200 people. Very few cases killed around 100, and most
cases had 1-15 casualties. This leaves us with a minimum of nil, a maximum of ~500, and an
expected value of ~80 casualties.

4.3 Risks and their Evolution

+ +m +US TDs ~1979 & ~1809
--8----Workdwide Nuclear 5+ Accident

——— Woildwide TDs ~1988

——3— Whitman Lower Bound

Probabliity per Annum

ANCOLD
Tolerable

Fig. 4 Same pf-C (Casualties) diagram as in Fig. 3, but "historic bubbles” have been removed and
Casualties Estimates for TDs' and Class 5+ nuclear accidents have been added,

If we look at Whitman tolerability thresholds, most of the recent (1999) TD failures fall
within societal acceptability lower bound, unlike the more ancient ones or US failures. How-
ever, should a TD failure result in a number of casualties greater than 1000, we should expect a
very serious re-think of the industry world-wide similar to the one that the nuclear industry has
just seen. Should a TD be abandoned and undergo in the long run a number of natural hazards
hits, the risks will become socially intolerable even if there are less than ten casualties.

These results lead to the following set of conclusions:

a) Unless a TD is built as a Category 1 geo-structure, then is highly monitored and main-
tained, the ANCOLD tolerability guidelines suggest no one should ever be exposed to it.
b) unless a TD is designed, built and cared for like a hydro dam, which means “at
perpetuity”” high-level monitoring and care (TD cannot be breached, unlike hydro dams)
no residents should be allowed downstream of the structure (this paper does not consider
environmental damages), within reach of possible run-out from a breach, to ensure AN-

COLD compliance,

c) risk assessments have to be sufficiently sophisticated to allow ps estimates compatible
with the ANCOLD tolerability thresholds.

d) Standard practice matrix-based risk assessments (F. Oboni, C. Oboni, S. Zabolotniuk,
2013, C. Oboni, F. Oboni, 2012) cannot be used as they lack the necessary finesse and res-
olution and could actually severely mislead TD owners/operators to the point of exposing
them to severe liabilities.



5 CONCLUSIONS

Fukushima, with a “best estimate” casualties count at ten times the average of past TD acci-
dents and the specter of radiations, brought the Japanese nuclear industry to an immediate halt
and caused a very serious re-think of the industry world-wide. No TD failure has yet created
such a socio-political shift. However, in the present climate of social awareness and social li-
censing to operate, should a severe accident happen anywhere in the world, we could expect
“industry-wide” repercussions of some kind as failure will be deemed socially intolerable. To
give an example of such repercussion, following the 2010 British Petroleum/Deepwater Hori-
zon oil spill in the Gulf of Mexico, President Obama issued a moratorium on offshore drilling
that halted work on 33 exploratory drilling rigs in the Gulf of Mexico. The ban was lifted in
October 2010 but, by February 2011, no one had received a permit to drill because those apply-
ing had to prove the ability to contain a spill.

Perpetual care design means ensuring survival for repeated major hazards hits, thus design
criteria should be more stringent for the closure phase than for the production phase, especially
if the consequences of dam failures will increase because of population, land-use, etc.

Especially in the case of TDs located in areas where demographic pressure leads to settle-
ments in the downstream areas, social and legal consequences of a failure will dramatically in-
crease. This will particularly be the case if the methodologies used to perform the risk assess -
ments prove to be in disconnect with the needs of our modern society.
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The public comment period on the Donlin Gold project has been extended.
Use this postcard to comment.

Please send your posteard to the US, Army Corps of Engineers with postmark before the May 31, 2016 deadline.
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From: Michelle Toohey

To: donlingoldeis, POA

Subject: [EXTERNAL] Please see attached public comment letter Donlin Gold Draft EIS
Date: Tuesday, May 31, 2016 12:47:54 PM

Attachments: Linda Leary public comment Itr.pdf

Michelle Toohey
907-229-7855
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May 25, 2106

Mr. Keith Gordon, Project Manager

U.S. Army Corps of Engineers, Alaska District
P.0. Box 6898

JBER, Alaska 99506-0898

Attn: CEPOA-RD-Gordon
Dear Mr. Gordon,

Thank you for allowing me this opportunity to comment on the Donlin Gold Project Draft Environmental
Impact Statement (EIS). [n October of 2015, | was appointment as the new President of Fairweather, LLC and
the Deadhorse Aviation Center, LLC (DAC) in Alaska. | am a long-time Alaskan with over 30 years of logistics
and sales experience, formerly serving as the president of Carlile Transportation Systems - one of Alaska’s
largest trucking and logistics companies - and Senior Vice President of Alaska Communications.

What fuels Alaska's economy is our natural resource industry where ['ve been in the trenches mainly with a
focus on transportation and logistics. 1t’s with that perspective that I write in support of the Donlin Gold Mine
Draft EIS. The opportunities the mine can bring to the Yukon-Kuskokwim region are many and are desperately
needed. The project will bring good long-term jobs to the Y-K region and help the residents there maintain
their subsistence lifestyle.

The region’s Native Corporation, Calista selected the mineral rights at Donlin Gold, and TKC selected the
surface estate during ANCSA so that their shareholders would benefit from the development and production of
the mine. The residents do not take such a large project lightly and want to ensure the mine is built with the
integrity to maintain safety during production and at mine closure. The company has spent over 20 years of
due diligence and has given residents many assurances that their project will be state of the art and
environmentally sound. The companies involved have worked tirelessly with Calista shareholders, have
listened to their concerns, and have made changes to their plans to address them.

The people of the Y-K need jobs and economic opportunities Donlin Gold will bring. The project offers the
younger generation work and a chance to learn new skills. | support this environmentally responsible project,
which will move the quality of life for Alaska residents forward with economic opportunity, and hope for a
prosperous future. Your consideration is appreciated.

Sincerely,

el Loy
Linda Leary U
President

301 Calista Court Anchorage, AK 99518 | Phone: (907) 562-2111 | Fax: (907) 349-1920 | | www.fairweather.com
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May 25, 2106

Mr. Keith Gordon, Project Manager

U.S. Army Corps of Engineers, Alaska District
P.0. Box 6858

JBER, Alaska 99506-0898

Attn: CEPOA-RD-Gordon
Dear Mr. Gordon,

Thank you for allowing me this opportunity to comment on the Donlin Gold Project Draft Environmental
Impact Statement (EIS). In October of 2015, [ was appointment as the new President of Fairweather, LLC and
the Deadhorse Aviation Center, LLC (DAC) in Alaska. | am a long-time Alaskan with over 30 years of logistics
and sales experience, formerly serving as the president of Carlile Transportation Systems - one of Alaska’s
largest trucking and logistics companies - and Senior Vice President of Alaska Communications.

What fuels Alaska's economy is our natural resource industry where I've been in the trenches mainly with a
focus on transportation and logistics. It’s with that perspective that I write in support of the Donlin Gold Mine
Draft EIS. The opportunities the mine can bring to the Yukon-Kuskokwim region are many and are desperately
needed. The project will bring good long-term jobs to the Y-K region and help the residents there maintain
their subsistence lifestyle.

The region’s Native Corporation, Calista selected the mineral rights at Donlin Gold, and TKC selected the
surface estate during ANCSA so that their shareholders would benefit from the development and production of
the mine. The residents do not take such a large project lightly and want to ensure the mine is built with the
integrity to maintain safety during production and at mine closure. The company has spent over 20 years of
due diligence and has given residents many assurances that their project will be state of the art and
environmentally sound. The companies involved have worked tirelessly with Calista shareholders, have
listened to their concerns, and have made changes to their plans to address them.

The people of the Y-K need jobs and economic opportunities Donlin Gold will bring. The project offers the |
ounger generation work and a chance to learn new skills|! support this environmentally responsible project,

which will move the quality of life for Alaska residents forward with economic opportunity, and hope for a
prosperous future. Your consideration is appreciated.

Sincerely,

vw(cl/ l/( 'Q’ﬂ':’bl/
Linda Leary {/
President

301 Calista Court Anchorage, AK 99518 | Phone: (907) 562-2111 | Fax: (907) 349-1920 | | www.fairweather.com
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From: Michelle Toohey

To: donlingoldeis, POA

Subject: [EXTERNAL] Please see public comment letter on Donlin Gold Draft EIS
Date: Tuesday, May 31, 2016 12:48:57 PM

Attachments: Rick Fox Public Comment Ltr Donlin.pdf

Michelle Toohey
907-229-7855


mailto:michellektoohey@gmail.com
mailto:POA.donlingoldeis@usace.army.mil

“J L

LC
May 31, 2106

Mr. Keith Gordon, Project Manager

U.S. Army Corps of Engineers, Alaska District
P.O. Box 6898

JBER, Alaska 99506-0898

Attn: CEPOA-RD-Gordon
Dear Mr. Gordon,

Developing Alaska's natural resources has played a huge part in my career here and I'm thankful for the
opportunities this state has to offer. Currently | serve as the Senior Vice President and General Manager of Alaska
Operations for the Edison Chouest Offshore Group of Companies (ECO). | am responsible for leading all ECO vessel
activities in the Arctic, as well as overseeing the operation of Chouest affiliates Fairweather, LLC, Deadhorse
Aviation Center, Tulugaq, LLC and VDOS, LLC (Virtual Data Operations Support).

Prior to this position and starting in 2002, | was picked to lead Shell's operations capability strategy, responsible for
growing and developing the operating workforce and leadership for the Americas. | became the Alaska asset
manager in 2006, taking a lead role in Shell's growing exploration and development activities in the Arctic. | was
charged with bringing innovative ideology to the Arctic oil and gas industry and building relationships with the
communities and villages of the North Slope and retired from that position in 2010.

| have first hand knowledge of what is required for companies to partner with local villages and communities on
projects of mutual benefit. | strongly believe that the Donlin Gold Project in the state's Yukon-Kuskokwim Region is a
standout example of a company that is doing it right, and am pleased to comment on the Draft EIS before you for
consideration.

I'm confident given the company's years of work, money invested and commitment to surrounding communities that
the project will be conducted in an environmentally responsible manner with respect for the land, fish and game, and
the residents’ subsistence way of living.

in a region that is one of the poorest in the state, the project will not only bring jobs and opportunity but the
infrastructure included such as the natural gas pipeline, will allow the region the potential to bring in fuel less
expensively.

Donlin Gold has been working hard for over twenty years to bring this project on board. In that time, the company
has held many meetings with Y-K Region residents, has listened to their concerns and has made substantial
changes to the project as a result. The company has spent hundreds of millions to ensure the safety and security of
the region.

The project has been a long time coming allowing time for due diligence in planning for construction, production and
closure. Now is the time to move forward with the Donlin Gold Mine Project for the benefit of Alaska's people. Your
consideration is appreciated.

fE‘:iTCE;rer, S
._.l._ f'f_/ltk_ll ‘ft;,(:‘{

Rick Fox
Senior Vice President & General Manager

301 Calista Court Anchorage, AK 99518 | Phone: (907) 562-2111 | Fax: (907) 349-1920 | | www.fairweather.com
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Mr. Keith Gordon, Project Manager

U.S. Army Corps of Engineers, Alaska District
P.O. Box 6898

JBER, Alaska 99506-0598

Attn: CEPOA-RD-Gordon
Dear Mr. Gordon,

Developing Alaska's natural resources has played a huge part in my career here and I'm thankful for the
opportunities this state has to offer. Currently | serve as the Senior Vice President and General Manager of Alaska
Operations for the Edison Chouest Offshore Group of Companies (ECO). | am responsible for leading all ECO vessel
activities in the Arctic, as well as overseeing the operation of Chouest affiliates Fairweather, LLC, Deadhorse
Aviation Center, Tulugaq, LLC and VDOS, LLC (Virtual Data Operations Support).

Prior to this position and starting in 2002, | was picked to lead Shell's operations capability strategy, responsible for
growing and developing the operating workforce and leadership for the Americas. | became the Alaska asset
manager in 2006, taking a lead role in Shell's growing exploration and development activities in the Arctic. | was
charged with bringing innovative ideology to the Arctic oil and gas industry and building relationships with the
communities and villages of the North Slope and retired from that position in 2010.

I have first hand knowledge of what is required for companies to partner with local villages and communities on
projects of mutual benefit. | strongly believe that the Donlin Gold Project in the state's Yukon-Kuskokwim Region is a
standout example of a company that is doing it right, and am pleased to comment on the Draft EIS before you for
consideration.

I'm confident given the company's years of work, money invested and commitment to surrounding communities that
the project will be conducted in an environmentally responsible manner with respect for the land, fish and game, and
the residents’ subsistence way of living.

in a region that is one of the poorest in the state, the project will not only bring jobs and opportunity but the
infrastructure included such as the natural gas pipeline, will allow the region the potential to bring in fuel less
expensively.

Donlin Gold has been working hard for over twenty years to bring this project on board. In that time, the company
has held many meetings with Y-K Region residents, has listened to their concerns and has made substantial
changes to the project as a result. The company has spent hundreds of millions to ensure the safety and security of
the region.

The project has been a long time coming allowing time for due diligence in planning for construction, production and
closure. Now is the time to move forward with the Donlin Gold Mine Project for the benefit of Alaska's people. Your
consideration is appreciated.

‘_Sjncgrely, oy I'
._.{._ “_’J&t_ll ‘f‘;_,(:‘\"

Rick Fox
Senior Vice President & General Manager

301 Calista Court Anchorage, AK 99518 | Phone: (907) 562-2111 | Fax: (907) 349-1920 | | www.fairweather.com
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From: Michael Ferris

To: donlingoldeis, POA
Subject: [EXTERNAL] Donlin Gold Draft EIS comment
Date: Monday, May 23, 2016 11:39:43 AM

SER 4| Please support Alternate 2 for the Donlin Gold Project. This project will bring much needed jobs to
an area of Alaska that has a high unemployment rate. It would bring lower cost energy to many
families and village that live in that area and with a life span of 27 years it will offer long term
stability to a region of Alaska that desperately needs help

Sincerely

Mike Ferris

Michael S. Ferris
Xerox Sales Agent

Alaska Enterprise Solutions
Xerox Authorized Sales Agency
557 E Fireweed Lane

Suite A

Anchorage, AK 99503

office (907) 561-5100

CELL (907) 306-8475

fax (907) 561-5101

email mike@aesalaska.com

For the eighth year in a row Gartner has placed Xerox as the leader in
it Magic Quadrant for Managed Print Services

printers/enlu.html
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From: donlingoldeis, POA

To: Craig. Bill
Subject: FW: [EXTERNAL] Donlin Gold
Date: Thursday, February 25, 2016 6:55:15 AM

----- Original Message-----

From: Elizabeth Fox [mailto:elizabeth_fox@Ilksd.org]
Sent: Wednesday, February 17, 2016 10:01 AM

To: donlingoldeis, POA <POA.donlingoldeis@usace.army.mil>
Subject: [EXTERNAL] Donlin Gold

Elizabeth Fox

P.O. Box 1652

Bethel, Alaska 99559

907-545-9493

elizabeth_fox@lksd.org <mailto:elizabeth fox@Ilksd.org>

February 17, 2016

U.S. Army Corps of Engineers

Keith Gordon, Project Manager

907-753-5710

To Whom it may concern,

Hello, | am Elizabeth. | am from Bethel. Are you for or against the Donlin Gold mine? |l am against the

mine because the land and water will be polluted, the mine could hurt our subsistence food and it could
hurt our native culture and traditions of cutting and preparing

My first main point is that the land and the water will be polluted, | say this because of all the waste ;
'products and the chemicals that will be used to treat the rock at the mining site. It is called “tailings” ot

________________________________________________________________

My second main point is that the mine could hurt our subsistence culture and animals. All the animals
that live around the mine can be poisoned with Mercury, Arsenic, Cadmium, and Cyanide. Mercury is a
heavy-silver white metal that is a liquid. Arsenic is a grayish-white element having a metallic luster.
Cadmium is a silvery white metal. Cyanide is used for attracting gold. Also, the chemicals can also wreak
havoc on the fish. Wreak havoc means to destroy the fish.

My third main point is there would be barely any fish. If there is a cyanide leak, the fish would be
poisoned with Cyanide. There also would be barely any animals to catch for the families. In the winter,
most people who rely on nature food and save them, they might not have food in their refrigerators or
even in their freezers. Would you still want to go hunting and be able to catch?
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So, in 25 years where do you see yourself? Do you see yourself eating fish and caribou with all your
siblings and future families? Do you go against the mining? The mine is supposed to operate for 25

years.My point here is that Donlin Gold mine is not a good choice. | choose to go against it because
there would be more pollution in the water and in the land, also the fish and the animals would be

poisoned.

Sincerely,

Elizabeth Fox
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From: Craig. Bill

To: Bellion, Tara; Evans, Jessica; Smith. Neal
Subject: FW: Donlin Gold Draft EIS comment
Date: Wednesday, April 20, 2016 1:06:16 PM

----- Original Message-----

From: donlingoldeis, POA [mailto:POA.donlingoldeis@usace.army.mil]
Sent: Wednesday, April 20, 2016 10:29 AM

To: Craig, Bill

Subject: FW: Donlin Gold Draft EIS comment

----- Original Message-----

From: David Friday [mailto:David_Friday@ykhc.org]

Sent: Tuesday, April 19, 2016 4:21 PM

To: donlingoldeis, POA <POA.donlingoldeis@usace.army.mil>
Subject: [EXTERNAL] Donlin Gold Draft EIS comment

I am concerned about the detrimental affects that the proposed Donlin Creek mine would have on our
environment and our way of life. The proposed open pit mine is scary to say the least about the
pollutants, chemicals and other toxins that it would release when exposed. These chemicals and other
toxins will rise into the air and spread to other areas in that manner.

_Secondly, the holding pond for the deadly chemicals, no matter how secure, is going to attract
waterfowl and contamlnate them that way. These waterfowl then_will be ha h I

matter how secure is chemical disaster waiting to happen. In the event of an earthquake in the area, it
will release all these dangerous pollutants eventually into the Kuskokwim River that the length of the
river inhabitants depend on for their livelihood.| Kuskokwim River is our bread and butter for the whole
region and more. 25 years of employment for a select few and a few dollars for the Native
corporations involved does not even cover the enormous and potential risks involved in the magnitude
of this type of project.

__Furthermore.[the mega barges that are going to be involved will disrupt the summer activities for all

concerned for the length of the river from the mouth of the Kuskokwim River to the proposed dock
below the proposed mine. Some parts of the Kuskokwim River villages are_having erosion problems and

the mega barge activities are going to exasperate this enormous problem. 'The subS|stence Tishing

R T R T - - AT e

detrimental way and if anything should happen, no one, government or industry or those involved could

1

1

1

:

1

. In closing, there's just too much risk involved that could affect our subsistence and our way of life in a
1

1

! not repair or reverse the damage in any way, shape or form. Just the enormity of the project creates _
1

am absolutely against this type of activity in the now pristine environment and wilderness.


mailto:/O=URS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=BILL CRAIG3F27559D
mailto:tara.bellion@aecom.com
mailto:jessica.evans@aecom.com
mailto:neal.smith@aecom.com
mailto:POA.donlingoldeis@usace.army.mil
mailto:David_Friday@ykhc.org
coggerc
Polygon

coggerc
Polygon

coggerc
Polygon

coggerc
Polygon

coggerc
Polygon

coggerc
Typewriter
BIRD 3

coggerc
Typewriter
PHL 3

coggerc
Typewriter
DAM 8

coggerc
Typewriter
BARG 8

coggerc
Typewriter
SUB 17


Thank you,
David J. Friday

Citizen of Bethel and the United States of America

Confidentiality Notice: This email message and any attachments may contain confidential and private
information of the Yukon-Kuskokwim Health Corporation (YKHC), which is protected by law from any
further disclosure. If you are not the intended recipient, be aware that any further disclosure, copying,
distribution or use of this email or any attachments is prohibited. If you have received this message in
error, please forward this email and all attachments immediately to YKHC's Privacy Officer at:
privacy_officer@ykhc.org and then immediately delete this email and all attachments.
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