






Project Planning

Pebble Project – Preliminary Assessment Technical Report

Northern Dynasty and the Pebble Partnership 
have been collecting the technical and 
environmental data necessary to develop a 
successful mine plan since 2001. This work is 
currently being advanced by a dedicated team 
of some 20 senior engineers and technical 
specialists, many consulting from Anglo 
�#�O�G�T�K�E�C�P�����C�U���Y�G�N�N���C�U���������G�P�I�K�P�G�G�T�K�P�I���(�T�O�U���C�P�F��
specialized consultancies from the U.S. and 
around the world.

The Pebble study team is currently working 
�V�Q�Y�C�T�F�U�� �(�P�C�N�K�\�K�P�I�� �C�� �2�T�G�H�G�C�U�K�D�K�N�K�V�[�� �5�V�W�F�[����
This work will be supplemented by public 
input received through a consultation process 
led by the Keystone Center – a respected, 
�K�P�F�G�R�G�P�F�G�P�V�� �P�Q�P���R�T�Q�(�V�� �Q�T�I�C�P�K�\�C�V�K�Q�P�� �V�J�C�V��
specializes in stakeholder dialogue.

A range of options for mining the Pebble 
deposit are being examined – including a 
traditional open pit development, high-
volume underground mining (block caving) 
or a combination of both. The study team is 

looking at a range of tailings storage options, 
as well as milling and process alternatives – 
although it is expected that industry standard 
�H�T�Q�V�J���)�Q�V�C�V�K�Q�P���Y�K�N�N���D�G���V�J�G���R�T�K�P�E�K�R�C�N���R�T�Q�E�G�U�U�K�P�I��
method selected.

Planning for transportation, power and related 
infrastructure is advanced. Current concepts 
include: an 86-mile transportation corridor to 
connect the mine to a proposed port site on 
Cook Inlet, including a two-lane access road 
and four parallel pipelines for copper-gold 
concentrate, reclaim water, natural gas and 
diesel fuel; and, a 378 megawatt natural gas 
generating plant at the mine site.

All of this engineering work is supported by 
one of the most expansive environmental and 
socioeconomic study programs in Alaska’s 
history. Approximately six years and US$150 
million have been spent collecting the data 
necessary to plan an environmentally sound 
and socially responsible project, and satisfy 
permitting requirements.
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The Pebble deposit possesses the mineral resources, grades and metallurgy to support a long-life and high-volume mine.

Pebble Mineral Resources 

In February 2011, Wardrop, A Tetra Tech 
Company completed an independent 43-
101 compliant Preliminary Assessment (PA) 
Technical Report of the Pebble Project. The 
PA is based on concept, pre-feasibility and 
feasibility level technical and engineering 
studies completed by the Pebble Partnership 
and Northern Dynasty.

Wardrop’s Preliminary Assessment describes 
and assigns potential economic value to three 
successive mine development cases comprising 
25, 45 and 78 years of open pit mining and a 
nominal processing rate of 200,000 tons per 
day. Wardrop selected the 45-Reference Case as 
the base case for its study.

For the Pebble Project, the 45-year Reference 
Case yields a 14.2% pre-tax IRR, a 6.2-year 
payback on initial capital investment of $4.7 

The estimate was prepared for the Pebble Partnership. David Gaunt, P.Geo., a qualified 
person as defined under 43-101 who is not independent of Northern Dynasty, is 
responsible for the estimate. 

Copper equivalent calculations used metal prices of US$1.85/lb for copper, US$902/oz 
for gold and US$12.50/lb for molybdenum, and metallurgical recoveries of 85% for 
copper 69.6% for gold, and 77.8% for molybdenum in the Pebble West area and 89.3% 
for copper, 76.8% for gold, 83.7% for molybdenum in the Pebble East area.  Revenue is 
calculated for each metal based on grades, recoveries and selected metal prices: 
accumulated revenues are then divided by the revenue at 1% copper. Recoveries for 
gold and molybdenum are normalized to the copper recovery as show below:
CuEQ (Pebble West) = Cu % + (Au g/t x 69.6%/85% x 29.00/40.79) + (Mo % x 
77.8%/85% x 275.58/40.79)
CuEq (Pebble East) = Cu% + (Au g/t x 76.8%/89.3% x 29.00/40.79) + (Mo % x 
83.7%/89.3% x 275.58/40.79)

By prescribed definition, “Mineral Resources” do not have demonstrated economic 
viability. An Inferred Mineral Resource is that part of a mineral resource for which 
quantity and grade can be estimated on the basis of geological evidence and limited 
sampling and reasonably assumed, but not verified, geological and grade continuity   
The mineral resources fall within a volume or shell defined by long-term metal price 
estimates of US$2.50/lb for copper, US$900/oz for gold and US$25/lb for molybdenum.  

For bulk underground mining, cut-offs such as 0.60% CuEQ, are typically used for 
porphyry deposit bulk underground mining operations at copper porphyry deposits 
located around the world.  A 0.30% CuEQ cut-off is considered to be comparable to 
that used for porphyry deposit open pit mining operations in the Americas.  All mineral 
resource estimates, cut-offs and metallurgical recoveries are subject to a feasibility 
study.

Note 1

Note 2

Note 3

Measured Mineral Resources
Grade Contained MetalSize

Moly
M lb

Copper
B lb

Moly
ppm

Million
Tonnes

Copper
%

Gold
M oz

CuEQ1

%
Gold
g/t

CuEQ1,3

%

Cut-Off

.30 527 .33 .35 178 0.65 3.8 5.9 210

.40 508 .34 .36 180 0.66 3.8 5.9 200

.60 277 .40 .42 203 0.77 2.4 3.7 120

1.00  27 .62 .62 301 1.16 0.4 0.5  20 

Indicated Mineral Resources
.30 5,414 .43 .35 257 0.80 51.3 60.9 3,070

.40 4,891 .46 .36 268 0.85 49.6 56.6 2,890

.60 3,391 .56 .41 301 1.00 41.9 44.7 2,250

1.00 1,422 .77 .51 342 1.30 24.1 23.3      1,070

Measured + Indicated Mineral Resources
.30 5,942 .42 .35 250 0.78 55.0 66.9 3,280

.40 5,399 .45 .36 260 0.83 53.6 62.5 3,090

.60 3,668 .55 .41 293 0.98 44.5 48.3 2,370

1.00 1,449 .76 .52 341 1.29 24.3 24.2      1,090

Inferred Mineral Resources
.30 4,835 .24 .26 215 0.53 25.6 40.4 2,290

.40 2,845 .32 .30 259 0.66 20.1 27.4 1,620

.60 1,322 .48 .37 289 0.89 14.0 15.7  840

1.00 353 .69 .45 379 1.20  5.4  5.1 290

Note 4

billion and a $6.1 billion pre-tax NPV at a 7% 
discount rate and long-term metal prices. At 
current prevailing metal prices, the 45-year 
Reference Case yields a 23.2% pre-tax IRR, a 3.2-
year payback on initial capital investment and a 
$15.7 billion pre-tax NPV at a 7% discount rate.

For Northern Dynasty’s 50% share of the 
project, the 45-year Reference Case yields an 
18% pre-tax and 15.4% post-tax IRR, a 4.7-year 
pre-tax and 5.3-year post-tax payback on initial 
capital investment and a  $3.6 billion pre-tax 
and $2.4 billion post-tax NPV at a 7% discount 
rate and long-term metal prices.  At current 
prevailing metal prices, the 45-year Reference 
Case yields a 30.2% pre-tax and 25.1% post-
tax IRR, a 2.6-year pre-tax and 3.1-year post-
tax payback on initial capital investment and 
an $8.3 billion pre-tax and $5.6 billion post-

tax NPV at a 7% discount rate for Northern 
Dynasty’s 50% interest.

The 45-year Reference Case produces 31 B lb 
copper, 30 M oz gold, 1.4 B lb molybdenum, 
140 M oz silver,  1.2 M kg rhenium and 907,000 
oz palladium while mining only 32% of the 
mineral resource. Cash costs per payable lb of 
copper after by-product credits total –$0.11.

For more information on Wardrop’s Preliminary 
Assessment Technical Report of the Pebble Project,  
visit: www.northerndynasty.com.

The economic assessments and other opinions expressed in the 
Preliminary Assessment are strictly those of Northern Dynasty and 
�9�C�T�F�T�Q�R�����C�P�F���F�Q���P�Q�V���T�G�)�G�E�V���V�J�G���X�K�G�Y�U���Q�H���C�P�[���Q�V�J�G�T���U�V�C�M�G�J�Q�N�F�G�T���K�P���V�J�G��
project. The Pebble Partnership continues to separately undertake 
detailed engineering studies toward the completion of a Prefeasibility 
Report for the Pebble Project as contemplated by the 2007 Limited 
Partnership Agreement.


