PEBBLE PROJECT DESCRIPTION & QUOTES
Resource Estimate (What is the Pebble Project?, http://www.ndmpebblemine.com/pages/Publications.php, June 15, 2007)
• Pebble West was discovered by Cominco (now Teck Cominco) in 1988. Subsequent drilling by NDM has defined a near-surface resource of 4.5 billion tons (in all categories) containing 24.7 billion pounds of copper, 42.1 million ounces of gold, and 1.35 billion pounds of molybdenum.

• The adjacent Pebble East deposit was discovered by NDM in 2005. Subsequent drilling has defined a deeper, richer resource of 3.7 billion tons containing 42.6 billion pounds of copper, 39.6 million ounces of gold, and 2.7 billion pounds of molybdenum. Ongoing drilling of this deposit will support the design of a long-lived mine at Pebble.

Pebble East Resource Estimate (Aug06):

“As announced in January 2006, estimated inferred mineral resources in the Pebble East deposit at a 0.60% copper equivalent cut-off are 1.83 billion tonnes grading 1.05% copper equivalent (0.60% Cu, 0.37 g/t Au, 0.038% Mo), containing 24.3 billion pounds of copper, 22.1 million ounces of gold, and 1.5 billion pounds of molybdenum.  Higher grade inferred mineral resources, at a 1.00% copper equivalent cut-off, are estimated to be 947 million tonnes grading 1.28% copper equivalent (0.77% Cu, 0.48 g/t Au, 0.040% Mo), containing 16.0 billion pounds of copper, 14.5 million ounces of gold, and 830 million pounds of molybdenum.”  
[“Excellent Results From First Drill Holes In 2006 At Pebble East,” www.northerndynastyminerals.com/ndm/NewsReleases, Mon Aug 21, 2006]
Pebble (West) Resource Estimate (Dec04):
“An independent resource estimate prepared in early 2004 by Norwest Corporation, an internationally recognized minerals industry consulting firm, established Pebble as the largest deposit of contained gold and the second largest deposit of contained copper resources in North America, containing 26.5 million ounces of gold and 16.5 billion pounds of copper within an Inferred Mineral Resource of 2.74 billion tonnes grading 0.55% copper-equivalent (0.30 grams gold per tonne, 0.27% copper and 0.015% molybdenum above a cut-off grade of 0.30% copper-equivalent).  The Norwest estimate included higher-grade resources of 435 million tonnes of 0.49 grams gold per tonne, 0.42% copper and 0.021% molybdenum, or 0.84% copper-equivalent above a cut-off grade of 0.70% copper-equivalent.  These higher grade resources will facilitate rapid recovery of capital costs during the early years of a large scale mining operation.”
[“Northern Dynasty Drilling Successfully Delineating Pebble Gold-Copper-Molybdenum Deposit,” www.northerndynastyminerals.com/ndm/NewsReleases, Wed Dec 15, 2004]
2.1.1 GENERAL
· TSF at Site A: (Pebble Project Facilities Description In Support of a Groundwater Rights Application South Fork Koktuli River (Ref.  No.  VA101-00176/16-9), Knight Piesold Ltd., September 21, 2006)
 “The TSF at Site A has been designed to store approximately 2 billion tons of tailings, approximately 900 million tons of potentially reactive waste rock, as well as mill process water, site runoff, and the Probable Maximum Flood (PMF) event in conformance with the Alaska Dam Safety Guidelines.”
“The tailings are the by-product of processing the Pebble Project ore.  The flotation mill process will create two separate tailings streams; a bulk tailings stream (approximately 97% of the total tailings stream) and a pyritic tailings stream (approximately 3% of the total tailings stream).  The bulk tailings, which testwork has shown to be non-reactive, will be discharged from delivery pipelines located along the embankment crests and adjacent high ground to facilitate beach development and separate the supernatant pond from the embankments.  The pyritic tailings, which will be potentially reactive (i.e., potentially acid generating if allowed to oxidize), will be deposited below ponded water to prevent oxidation.”
“Waste rock will be extracted from the mine workings in addition to the ore.  Some of this waste is unmineralized rock or low grade rock adjacent to the ore, the remainder is material mined to maintain a safe geometry in the mine.  Testwork has shown that some of this waste rock will be non-reactive, while the remainder will be potentially reactive.  The non-reactive waste will be used for construction purposes at the site, particularly the construction of the TSF impoundment structures.  The potentially reactive waste rock will be encapsulated within the tailings mass to prevent oxidation and acid generation.”
{Northern Dynasty Mines Inc., Pebble Project Facilities Description In Support of a Groundwater Rights Application South Fork Koktuli River (Ref.  No.  VA101-00176/16-9), Knight Piesold Ltd., September 21, 2006, p. 3 of 12, appended to Northern Dynasty Mines Inc. Pebble Project, Tailings Impoundment A Initial Application Report (Ref. No. VA101-176/16-13), Knight Piesold Ltd., September 5, 2006}
2.1.2 Tailings Storage Facility Components
 “The TSF embankments will be raised in stages, with each stage providing the required capacity for that particular period until the next stage is completed. The approximate final dimensions of the TSF embankments would be:
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The final facility would cover approximately 6.6 square miles (17 km2).”

{Ibid, p. 4 of 12}

· TSF at Site G: (Pebble Project Tailings Impoundment A, Initial Application Report (Ref. No. VA101-176/16-13), Knight Piesold Ltd, September 5, 2006)
“The design basis for the TSF at Site G will allow for secure storage of approximately 500 million tons of tailings solids discharged into an engineered containment impoundment. The tailings impoundment would be expanded in stages during on-going operations of the proposed mine development.” (p. 1 of 24)

The proposed impoundment will incorporate two embankment structures in an Unnamed Tributary (NK1.190) situated near the headwaters of the North Fork Koktuli River as follows:

· A main starter dam that will be progressively raised in a series of staged expansions to an ultimate height of 450 feet,

· A lower saddle dam will be constructed in stages to an ultimate height of 175 feet to provide for storage capacity during the latter years of operation.
2.5  SEISMICITY AND EMBANKMENT STABILITY (entire section)
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 a 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.
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, 1995).

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 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 II 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.  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 TSF 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.  Limited deformation of the facility is acceptable under seismic loading from the MDE, provided that the overall stability and integrity of the facility is maintained and that there is no release of stored tailings or water (ICOLD, 1995).

Northern Dynasty Mines Inc. Pebble Project, Tailings Impoundment A Initial Application Report (Ref. No. VA101-176/16-13), Knight Piesold Ltd., September 5, 2006

5.3 DESIGN FEATURES

“The zoned tailings dams will be constructed using selected mine overburden, non-reactive waste rock and/or the coarse sand fraction derived from the tailings as potential construction materials. The inclusion of selected mine waste materials as the primary construction materials allows for reduced requirements for external borrow areas and a reduction in the area of disturbance required for separate disposal of waste rock and overburden from mining activities.”  
“On-going staged expansion of the north embankment will result in a final height of 700 feet. The southeast and southwest embankments will be developed to heights of 710 feet and 740 feet, respectively.”
{Northern Dynasty Mines Inc. Pebble Project, Tailings Impoundment A Initial Application Report (Ref. No. VA101-176/16-13), Knight Piesold Ltd., September 5, 2006, p. 14 of 24}
Note that they are using ~5000 year event.  What about maximum acceleration data for greater return periods?
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