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From: Federico G. Osorio <email address removed>
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To: Prosperity Review [CEAA]; jcathcart@knightpiesold.com

Cc: Federico G.

Subject: Clarification on the use of data for Precipitation and Hydrology estimates
Hi,

Please see the attached documents.

Thanks,
Federico G. Osorio
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Hi Jaime,

Sorry for the delay on the follow up to our conversation about precipitation estimates and the seemingly erratic selection of weather stations
and dismisal of extreme rainfall events. If [ remember correctly you mentioned you didn't believe that other stations had recorded the high
precipiation events from 1997/1998. I am attaching Table 3.5 from Appendix 4-4-D, to highlight the availability of the precipitation data and

N A1O0025E0 11AVRepori2-Ease line Eydrome lecrolopyiRer E\Reporl _2_Rew_E_Gold-Copper_Rewlsloni[ALL Tables - 1_ER_Admin_Reulslonals]Table 3.5 (slle predp)

to further enquiry why only

ranipecmint 3212 gtation M1 was considered for

Reu'd O cl 310

Station Year Elevation (m) Raindall {mm)
Jan Feh hdar Apr May | Jum Jul Aug Sep Dot Mow Dec | Annual

Prosperity Site Station M1 1805 1450 an 140 70 40 420 | 580 500 100 | 1180 | 470
1998 0a oo 0.0 214 | 545 B3 | 410 | 407 13.5 0.0 00
18497 a0 oa T4 Bo 2687 | 4340 BE | 17 321 ]
1998 oo 0a DA 0D | 3366 | 6342 | 5060 |

Frosperity Site Station M2 1985 1450 853 10.3
1808 | "ap | sea
1847 MO0 | 2580 | 24
1998 8.1 | 954 |08 |

Prosperity Site Station M4 1898 1680 108 | 514 | 588
18497 280 | 452B | 1520 | 400 | 449.0

| 1898 5540 | 633.0 | 2060

Prosperity Site Station M3 2008 1570 14 2D 152 40
2007 a0 0a 0.0 2B 158 | 3.8 1.0 168 | 344 | 214

Notes

) Monhly okl raindall for 5 lallon B2 In Augus | 1956 was nol collecled 0 he comple ke monbh.

Zi Slalon M2 was moved o & rew localon al e beginning of Augus | 1957 . The new localion iy appronimalely 250 m soukear | oTM 1. The old localon was approtimalely 1km norhofM 1.

3) The bobkd value s are Belleded o be Emoneous and wers nolincuded in any analyses. I|F suspecied ihal hey are ol oul by & 1ackor of 10, bul hF oould nolbe ooninsed .

&) The raindall okl for salon MSin Sep kmber 2006 ard O clober 2007 only Include dala for aparBal monhh.

Table 2-4 Summary of Precipitation within the Project Region Based on

Site-specific Climate Monitoring

Precipitation (mm)

Station Mame

Winter Sprimg . Summer ° Autumn
Monthly Awverage Precipitation
' Station M1, Taseko Mines | 288 | 367 | 51.0 47 3
I Station M2/MS Combined, Taseko Mines | g.18 | 5 Z2 | 80.8 21.5
I Station M4, Taseko Mines | ] | 16.8 | 100 38,7
Maxi mum Precipitation
Station M1, Taseko Mines =] 148 138 135
Station M2/MS Combined, Taseko Mines F328 163 258 58.3
Station M4, Taseko Mines 182 3rg 208 8.8

SOURCE: Taseko hines (2008).
MOTES: * Winter months: December, January, February.
" Spring months: March, April, ay.
- Summer mrnths: June, July, August.
Autumn months: September, October. Hovember.

the Double-Mass Curves.

I would like to point out that the
above Table indicates that for
2007, the year that was
considered to represent 'average
conditions, the rainfall for Jan-
Mar is 0.0. Also I would like to
contrast the above Table, with
Table 2-4 of Appendix 4-4-A
presented below

'

I realize that Table 3.5 only
accounts for rainfall, so I am
including the data from the
River Forecast Centre, which
you referenced in your
presentation.



01-Jan 01-Feb 01-Mar 01-Apr 01-May 15-May 01-Jun 15-Jun
Year | Date | Snow | Water | Code |Density| Date | Snow | Water | Code |Density| Date | Snow | Water | Code |Density| Date | Snow | Water | Code [Density| Date | Snow | Water | Code |Density| Date | Snow | Water | Code |Density] Date | Snow [ Water | Code [Density| Date | Snow | Water | Code |Density
1994 | 01-Jan n 01Feb| 43 [ 123 29 |28Feb| 69 [ 162 23 |28Mar| 60 | 165 28 |0-May] 0 0
1995 [0d-Jan| 52 | 120 23 | 01-Feb N 23 |02-Mar| 54 | 155 29 |0t-Apr| 40 | 115 29 |0-May] 0 0
1996 [0d-dan| 42 | T 17 |01Feb] 37 | & 2 |2%Feb| 4 | T4 3 [3Mar| 0 0
1997 [03Jan| 28 | 39 14 UFeb| 25 | 57 23 |21Mar| 2 | 64 25 |04May] 0 0
1998 [27Dec| 17 | 26 15 | 27-an] 30 | 60 20 [0Marf 29 | 60 2 |3Mar| 0 0
01-Jan 01-Feb 01-Mar 01-Apr 01-May 15-May 01-Jun 15-Jun
Snow | Water |Density Snow | Water |Density Snow | Water |Density Snow | Water | Density Snow | Water |Density Snow | Water | Density Snow | Water | Density Snow | Water | Density
Yrs of
Record
Mean M o[ 64 | 17 36 | 8 | 2 0 | 101 [ % 25 | 68 [ 16 0 0 0
Normal
Max 5 [120| 2 84 11BN 69 | 162 | 3 60 | 165 [ 29 0 0 0
Min 17126 | 1 0 [ 60| 2 4 1 51 [ 2 0 0 0 0
Fish Lake 2
01-Jan 01-Feb 01-Mar 01-Apr 01-May 15-May 01-Jun 15-Jun
Year | Date | Snow | Water | Code |Density| Date | Snow | Water | Code |Density| Date | Snow | Water | Code |Density| Date | Snow | Water | Code |Density| Date | Snow | Water | Code |Density| Date | Snow | Water | Code |Density| Date | Snow | Water | Code |Density| Date | Snow | Water | Code |Density
1997 [03Jan| 271 | 38 14 2UFeh] 28 | 46 16 [27-Mar| 37 | 80 2 |04May] 25 | 55 E 2
1998 [27Dec) 18 | 30 17 | 27-Jan] 33 | 66 20 |0f-Marf 33 | 68 2 |[31Mar| 3 86 2
01-Jan 01-Feb 01-Mar 01-Apr 01-May 15-May 01-Jun 15-Jun
Snow | Water [Density Snow | Water | Density Snow | Water | Density Snow | Water |Density Snow | Water |Density Snow | Water | Density Snow | Water | Density Snow | Water | Density
Yrs of
Record
Mean 2 | % | 1 33 | 66| 2 0 | 57 | 18 | 8 | B 25 | 5% [ 2
Normal
Max 7 (38 |1 33 | 66 ] 2 3 ] 68 | 2 3 ] 86 | 28 25 | % [ 2
Min 8] 30 | 4 33 | 66 ] 2 28 | 46 [ 16 N80 | 2 25 | % [ 2

I would like to highlight that perhaps the use of station M1 is not an accurate depiction of how much water there is on site. Furthermore, I

would like some further clarification on the following statement, from the April 16, 2010 letter 'Re: Precipitation Estimates — Double Mass
Curve Analysis" CEAR Doc # 2107 . At paragraph 3, page 1, the last sentence says:

that such a break in the slope is present and that inconsistencies did occur (as confirmed in the above tables), thus the Double Mass Curve
approach is invalid for this data.

"

This approach recognizes that precipitation at two locations can be quite
variable and not correlate well linearly, but that the cumulative precipitation will ultimately demonstrate a

consistent relation unless some inconsistency has occurred during the data collection period, such as a
change in observation technique or instrumentation, or the relocation of a gauge. Such_an inconsistency

will be manifested as a break in the slope."

I am also including Figure 2 from the same document -which is also the Figure you used during the Topic-Specific presentation- to highlight
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As a separate document I am attaching a Highland Valley Copper Document from which I obtained Table 1, presented below.

Table 1 Monthly climate data for Highland Valley L ornex based on 1961-90
climate normals (Environment Canada, 1993).
Month Mean Daily Rainfall {(mim) Snowfall Water
Temperature (°C) Equivalent (mm)
January -6.6 4.7 6.4
February -3.8 1.1 24.7
March -1.1 3.0 18.3
A pril 3.0 8.4 14.4
M ay 7.1 30.6 6.9
Jung 11.4 381 1.0
July 141 351 0.3
August 13.9 36.4 0.0
September 4.8 28.9 0.9
Octoher 4.3 15.7 11.5
Movember -2.7 6.7 30.2
December -6.6 11 38.7
Total | 210.8 183.3
Total Precipitation 394 1

As you may note, the average yearly temperature is 3.55 Degrees and the Mean Annual Precipitation is 394.1. Will you consider revising
your data accordingly? As mentioned during our conversation, based on the above information, I don't believe using Highland Valley
Coppers evaporation estimates is adequate. Furthermore, as you indicated in your presentation Highland Valley Copper is in an area that is
'wetter' than Fish Lake. I am not surprised by the inconsistency in the data, but I do urge you to further revise your estimates so that the range
of variability is adequately portrayed.

I am attaching an excerpt from Taseko's follow up to undertakings 1a and 1b:

My question/comment (CEAR# 1362):

"Volume 4 page 4-73 states that: potential precipitation in each year of mine operations was assumed to follow a Log-Logistic type of distribution. For
each year, the distribution parameters and the proportional amount of precipitation falling as rain or snow were assumed to be the same in each year for
the full period of mine operations. The assumption of a Log-Logistic type of distribution must be clarified or explained through numerical values, ince it
is a key component in assessing the validity of the model."



Taseko's Response:

" Please see: Document #1311 (Response to EC's questions concerning the water balance model). Appendix A particularly has information that is
being requested here."

Document 1311 doesn't mention the term Log-Logistic at all. There is some talk about a Gamma distribution, should I assume that they
stopped assuming a Log-Logistic distribution and used the same distribution that for runoff? Am I missing something here?

I would like to thank you for clarifying during your presentation that the probability statements indicate that there is a 95% or 5% probability
that the numerical values fall within the predicted range. Its quite different from saying that there is a 95% or 5% probability that there will
be a surplus or deficit, I hope the Panel members understood this clarification.

Thanks for your time and attention.

Federico G. Osorio



HIGHLAND VALLEY COPPER REFINERY

PROJECT DESCRIPTION

Proponent Information

Principal Contact:

Mark Freberg
Superintendent, Environmental Services
Highland Valley Copper
PO Box 1500
Logan Lake, BC VOK 1WO0

Tel:  (250) 523-3200

Fax: (250) 523-3219

Email: mfreberg@hvcopper.com

Corporate Information:

Highland Valley Copper is a partnership between Teck Cominco and certain of its
wholly-owned subsidiaries (95%) and Highmont Mining Company (5%). Teck Cominco
has a 50% interest in Highmont, for an effective 97.5% interest in Highland Valley
Copper.

Teck Cominco shares trade on the Toronto Stock Exchange under the symbols TEK.A
and TEK.B.

General Background Information

Highland Valley Copper is currently examining the feasibility of developing a
hydrometallurgical copper refinery on its mine site, 19 kilometres west of Logan Lake,
BC.

The facility would have capacity to treat 350,000 tonnes per year of copper and
molybdenum concentrates and produce up to 132,000 tonnes per year of finished
copper cathode metal. Depending on the annual production of Highland Valley
concentrates, additional material from outside sources could be processed at the facility.
Following completion of mining at the site the refinery facility would be fully available to
treat outside concentrates.

Highland Valley Copper is Canada’s largest base metal mine and one of the largest
copper producers in the world. Mining activity in the Highland Valley began in the early
1960’'s. Today, over 6,000 hectares of land have been disturbed by mining activities.
HVC believes the mine site provides an ideal environmental location for such a facility.


mailto:mfreberg@hvcopper.com

PROJECT DESCRIPTION — HIGHLAND VALLEY COPPER REFINERY

Based on the current mine plan, the operation will close permanently in 2013. Ongoing
engineering studies with respect to the extraction of additional mineral reserves indicate
that depending on metal prices, the life of the mine could be extended to 2017 or
beyond. If the 2017 mine plan is determined to be feasible, the construction of a
hydrometallurgical refinery at the site may become economically viable.

The construction of the refinery would enable Teck Cominco to confirm the technical
feasibility of the process and may enable the economic development of additional
resources in the Highland Valley. Any unutilized capacity could be used to treat off-site
concentrates. This would both help to minimize the economic impact of the mine’s
eventual closure on the surrounding communities of interest and provide a revenue
source for the mine to help offset post-closure costs.

Concentrates received from off-site sources would potentially originate from existing
copper mines as well as future operations currently in the exploration or feasibility stage.

The refinery structure and shipping yard would be situated at a location close to the
existing concentrator in the general plant site area. This would allow convenient transfer
of the concentrates from the mill to the refinery. The plant site area is shown in Figure 1
below with the shaded area indicating the location currently being considered for the
refinery.

Figure 1 Highland Valley Copper plant site location
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PROJECT DESCRIPTION — HIGHLAND VALLEY COPPER REFINERY

A refinery operation can begin in 2010 and would have no negative effects on with
existing mining and milling operations. At completion, the refinery and associated
facilities would occupy less than five hectares on land that has already been disturbed
by mining activities.

Project Overview

The project involves the construction and operation of a hydrometallurgical refinery
consisting of various processing components to facilitate hydrometallurgical production
of copper cathode plates suitable for shipment.

The onsite components of the project would include one or more buildings to house the
process components, yards and associated works to receive concentrate from the mill
and to store the copper cathodes before shipment off-site, and the pumping/piping
infrastructure to discharge the tailings streams as required for proper disposal. Electrical
works will be situated to feed the refinery, as will tanks and associated works to store
raw materials needed in the operation of the facility. A separate parking area, a scale,
and vehicular access routes are also planned. No offsite components would be required.

Climate

The climate at HVC is characteristic of interior BC. Lying in the rain shadow of the Coast
Mountains, the area is characterized by warm, dry summers and cool winters, with an
annual range of temperatures of about 25°C and low to moderate snowfall in winter.

The climatic conditions near HVC (as represented by the Highland Valley Lornex station)
are strongly influenced by elevation, aspect and proximity to the Thompson River Valley.
Temperatures near the proposed refinery site are generally cool throughout the year,
with mean January and July temperatures of —6.6°C and 14.1°C respectively (see Table
1 for monthly climate data at the Highland Valley Lornex station). As a result of the
cooler temperatures, snow accounts for approximately 46% of the total annual
precipitation near HVC.

Table 1 Monthly climate data for Highland Valley Lornex based on 1961-90
climate normals (Environment Canada, 1993).
Month Mean Daily Rainfall (mm) Snowfall Water
Temperature (°C) Equivalent (mm)
January -6.6 4.7 36.4
February -3.9 1.1 24.7
March -1.1 3.0 18.3
April 3.0 9.4 14.4
May 7.1 30.6 6.9
June 11.4 38.1 1.0
July 14.1 35.1 0.3
August 13.9 36.4 0.0
September 9.8 28.9 0.9
October 4.3 15.7 11.5
November -2.7 6.7 30.2
December -6.6 1.1 38.7
Total 210.8 183.3
Total Precipitation 394.1




PROJECT DESCRIPTION — HIGHLAND VALLEY COPPER REFINERY

Process Development

The concept for the Project is
based on a new process
developed by Cominco
Engineering Serviced Limited
(CESL), a subsidiary of Teck
Cominco. The work was
initiated with the express
purpose of developing an
economically attractive
hydrometallurgical alternative
to the smelting of copper
sulphide concentrates.

Initial testwork on the new
process began in 1992.
Following a year of bench _
testwork to develop a Figure 2 Copper cathode plate product

preliminary flowsheet, the

design and construction of an integrated pilot plant for the process was initiated. The
pilot plant has a capacity of 36 kg of cathode copper per day.

A larger demonstration facility was constructed in 1997 and is used to test commercial
equipment in order to obtain accurate engineering data for use in the design of full-scale
plants. Five different concentrates have been processed through the demonstration plant
to produce over 300 tonnes of refined copper cathode.

All of the facilities are located at the CESL headquarters in Richmond, B.C.

Environmental Benefits of the CESL Hydrometallurgical Process

More than half of the world’'s copper is produced from sulphide ores. After milling and
flotation, the resultant concentrate is usually smelted and refined to make pure metal.
One major disadvantage of smelting is the production of large amounts of sulphur
dioxide which must be recovered and converted to sulphuric acid. Using even the best
technology, significant quantities of sulphur dioxide gas are generally released into the
environment. For every tonne of copper metal, about three tonnes of sulphuric acid are
produced. This acid, typically 500,000 — 1,000,000 tonnes per year for a commercial
smelter, must be disposed of as it is made. Although market conditions vary, for many
years in the recent past there has been a surplus of acid on world markets, making acid
disposal a costly liability in some situations. Since freight is major component of acid
costs, it also dictates that smelters be located close to their prospective customers, thus
preventing the smelter from locating at the mine site in most circumstances. It also adds
the cost of shipping concentrate to the smelter as a cost of doing business.

The CESL process does not produce sulphuric acid, instead converting the sulphur
contained in the concentrates to a stable elemental form. On-site treatment of
concentrates eliminates the environmental impact associated with transportation of
concentrates to smelters and acid from the smelters.
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Process Details

The refining process being considered for this project consists of eight unit operations:
Grinding, Pressure Oxidation, Molybdenum Oxidation, Evaporation, Enhanced
Atmospheric Leach, Neutralization, Solvent Extraction and Electrowinning (Figure 3).

Grinding
The concentrates are first reground to increase the surface area of the minerals, thereby

improving the reaction kinetics in Pressure Oxidation. The ground concentrates are
thickened to 65% solids and pumped to the Pressure Oxidation circuit.

Pressure Oxidation

The ground concentrate slurry is fed to an autoclave, (a sealed vessel capable of
withstanding high pressures and temperatures). Inside the autoclave the slurry is
sparged with oxygen and mixed with process liquor containing sulphate and chloride.
The copper sulphide minerals are oxidized to basic copper sulphate, an acid-soluble
solid. By-products of the reaction are hematite and elemental sulphur. The autoclave is
continuously discharged to a conditioning tank.

Settling of the autoclave discharge slurry in a conventional thickener is the first step in
the separation of the residue solids from the liquor. The solids are filtered and the liquor
sent to the Solvent Extraction circuit. The filtered solids are next processed through the
Enhanced Atmospheric Leach circuit.

Molybdenum Oxidation

The molybdenum flotation concentrate is combined with process liquor and pumped to a
smaller autoclave. The oxidation process leaches the copper sulphide minerals in the
feed, but does not leach the molybdenum sulphide.

Evaporator

A number of the process liquor streams are combined and processed through the
Evaporator. The Evaporator removes a portion of the water from the blended feed
solution, and produces the autoclave acid feed liquor. The water that is removed is
condensed, recovered, and used as reagent make-up and residue wash water.

Enhanced Atmospheric Leach

The filtered solids from the Pressure Oxidation circuit are further leached with process
liquor to recover any residual basic copper sulphate. Copper is recovered from the
leachate via solvent extraction. The remaining solids residue is sent to the tailings pond
for disposal.
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Figure 3 HVC Process Flowsheet

Neutralization

Sulphate (SO,) builds up in the process liquor through sulphur oxidation in the autoclave
and through sulphuric acid addition in Electrowinning. To maintain a plant sulphate
balance, an equivalent quantity of sulphate must be removed. This is accomplished in
the Neutralization circuit where limestone is added to a portion of the process liquor.
Calcium in the limestone reacts with the sulphate to form essentially insoluble gypsum
(CaS0,).

Solvent Extraction

Production of a high quality copper cathode from Electrowinning is only possible from a
relatively pure electrolyte (the solution containing the dissolved copper). A process
called solvent extraction is used to control the concentration of other metals and other
impurities in the electrolyte.

A commercially available organic extractant specific for copper is used. Copper adsorbs
onto the organic molecule in a low acid solution. The loaded organic molecules are then
separated from this solution and the copper is stripped into a high purity acid electrolyte.

Electrowinning

The electrolyte from Solvent Extraction is fed to Electrowinning for copper plating to
cathode. An electric current is used to cause the copper to move out of solution and
onto a solid plate of metal which becomes the final product from the process.
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Residue Management

There are virtually no liquid effluents produced by the CESL Process, nor any gaseous
emissions except a small amount of steam. The only significant by-products of the
CESL Process are an environmentally stable leach residue and gypsum. Both of these
tailings streams are planned to be directed to the mine’s existing tailings impoundment
north of the Valley pit.

Archaeological Impacts

As virtually all of the plant site and ancillary services will be constructed on land already
disturbed by mining, there will be minimal, if any, new archaeological impacts.

Socio-Economic

Logan Lake was developed in the late 1960’s to house employees of the mines in the
Highland Valley. Over the years the town has diversified to some degree as a service
hub for tourists in the areas and more recently as a retirement community. Currently the
District population is approximately 2,300 people.

Closure of the mine will have a significant economic and social impact on the town. A
detailed socio-economic study commissioned by HVC concluded that closure of the
mine will result in a loss of 900 direct jobs and 800 spin-off jobs in the region, including
over 400 jobs in Logan Lake. As well, closure of the mine will reduce municipal taxation
revenues which are currently $850,000.

This project would potentially enable the development of other resources in the Highland
Valley prolonging the life of the operation. As well, the refinery could continue to operate
after mining is completed provided a suitable concentrate supply was identified.

Land Use Setting

The Project would be sited on Crown land entirely within the current HYC mine site. The
area surrounding the mine site has multiple uses including cattle grazing, logging,
hunting and fishing. None of the activities in the surrounding area would be impacted by
this project.

Concentrates are currently trucked to Ashcroft and shipped by rail. Copper cathode
plates produced by the proposed refinery would require similar modes of transportation,
likely also to Ashcroft, but at only 35% of the current volume.

First Nations Setting

Highland Valley Copper will be working with the British Columbia Environmental
Assessment Office to identify the appropriate First Nations to consult in respect of the
Project.
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Consultation Activities

Future Consultation Plans
Future consultation is planned in a number of areas.

Government

Presentations on the Project will be made to the different interested local and regional
governments in the area. These will include: Logan Lake, Ashcroft, Merritt, Kamloops
and the Thompson Nicola Regional District.

Public

Public information sessions are planned for Logan Lake, Merritt and Ashcroft. These will
involve presentations on the Project and the distribution of material concerning the
Project.

First Nations
Consultation will be undertaken with interested First Nations in the area.

Proposed Development Schedule

A feasibility study is currently underway to develop the project capital costs and
economics. This study is scheduled for completion in the third quarter of this year. Based
on the results of the study, a project decision is expected early in 2007.

If the decision is made to proceed with the Project, Highland Valley Copper anticipates
submitting a Project Application in the spring of 2007 with the goal of beginning
construction in early 2008.

Production of cathode copper would begin in mid 2010.

Required Permits

In addition to the Project Approval Certificate that would be issued at the end of a
successful environmental assessment, there are a number of other regulatory steps that
would be required.

Appropriate permitting would need to be obtained from various provincial ministries
including the Ministry of Energy and Mines and Petroleum Resources and the Ministry of
Environment. Amendments to the current M-11 Reclamation Permit, the PE-376 Waste
Disposal Permit and the PA-1557 Air Emissions Permit are likely to be required.

It is not anticipated that rezoning by the District of Logan Lake would be necessary.
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