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February 6, 2004

Table 1: Summary of Component Closure Plan Reports

Water License
Reference

Report

Part G, Item 3

Final Closure and Reclamation Plan

Part G, Item 4

Reclamation Cover Designs

Part G, ltem 5

West Twin Disposal Area Talik Investigation

Part G, ltem 6

Borrow Areas Development and Closure Plan

Part G, Item 7

West Twin Disposal Area Surface Cell Spillway Design

Part G, Item 8

Waste Rock and Open Pit Closure Plan

Part G, Item 9

Reclamation and Closure Monitoring Plan

Part G, Item 12

Annual Review of Reports G3 to G9 and Submission, for
Approval, of Proposed Modifications

Part G, Iltem 13

Report on Environmental Site Assessment (ESA) Program

Part G, ltem 14

Human Health and Ecological Risk Assessment (HHERA)

Part G, ltem 15

West Twin Disposal Area Closure Plan

Part G, Item 16

Underground Mine Solid Waste Disposal Plan

Part G, item 17

Landfill Closure Plan

Part G, Item 20

Annual Review of Reports G15 to G17 and Submission, for
Approval, of Proposed Modifications

Part G, ltem 21

Annual Reclamation Liability Cost Update

Part G, ltem 22

2007 Terms of Reference for Comprehensive Assessment
of Mine Site Remediation

Table 2: Weather Stations Proximal to West Twin Disposal Area

Station Name AES Station Location |Elevation| Available | Approx.
Station | Latitude |Longitude| (m) Period of | Distance
Number Record |to WTDA
(km)
Arctic Bay 2400400 | 73°2'N | 85°9'W 11 1937-1976 25
Arctic Bay CS 2400404 | 73°0'N | 85°1'W 10 1999-2003 25
Nanisivik Airport AES| 2402730 | 72°58' N | 84° 37'W 642 1976-2003 10
Nanisivik WTDA N/A 73°02'N | 84° 31" W 372 1993-2001 0
Pond Inlet 2403200 | 72° 41'N | 77° 59'W 4 1922-1965 220
Pond Inlet A 2403201 | 72° 40'N | 77° 58' W 55 1975-2003 220
Resolute CARS 2403500 | 74° 43'N | 94° 58' W 67 1947-2003 350
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Table 3: Mean Monthly Air Temperatures at Nanisivik Airport Station
(Period of Record: 1977 to 2000)

Month Monthly Air Temperatures (°C)
Minimum Mean Mean Maximum Mean

January -32.1 -29.2 -26.5
February -33.1 -30.3 -27.3
March -30.8 -27.8 247
April -23.4 -20.0 -16.6
May -13.5 -10.6 -7.8
June -2.8 -0.4 1.9
July 2.5 4.9 7.4
August -0.8 1.5 3.7
September -7.6 -5.6 -3.8
October -17.2 -14.9 -12.6
November -25.4 -22.7 -19.9
December -29.4 -26.6 -22.0
Annual -17.8 -15.1 -10.1
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Table 4: Monthly Precipitation Values at Nanisivik Station
(Period of Record: 1977 to 2000)

Total Precipitation'’
Historical Mean
Monthly Historical Monthly
Low Monthly | Monthly High Rainfall
(mm/year of | Mean (mm/year of (mm)@ Mean Monthly
Month | occurrence) | (mm) occurrence) Snowfall (cm)®
January | Trace/1978 7.6 70.0/1977 0 4.4
February | Trace/1978 3.9 16.8/1986 0 ; 3.8
March 0.2/1982 6.6 19.6/1986 0 6.4
April Trace/1992 9.8 31.0/1989 0 9.8
May 1.2/1998 17.2 68.6/1991 1 16.9
June 1.0/2000 23.5 47.5/1985 6.7 15.7
July 6.2/1999 8.3 71.2/1983 27.5 7.2
August 6.4/1990 40.9 71.7/1996 22.5 17.3
September 10.2/1992 43.5 88.0/1977 42 36.9
October 4.0/1997 30.9 98.6/1985 1 31.2
November 1.6/1992 16.0 62.7/1981 0 15.8
December | Trace/1988 73 19.9/1976 0 7.3
Annual 242.5 62.9 1727

(1) Precipitation data at the Nanisivik climate station have not been corrected for snowfall under-catch.
{2) Mean rainfall and snowfall data is missing significant amounts of data and are therefore approximate.
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Engineering Design of Surface Reclamation Covers

Table 5: Derived Extreme Annual Precipitation Values at Nanisivik Station
(after Golder 1998)

(Period of Record: 1977 to 1997)

Table 6: Frequencies of Extreme Rainfall at Pond Inlet Airport Climate Station

Return Period | Annual Precipitation™

(Years) (mm)

2 232

5 275

10 302

20 327

50 357

100 380

200 402

500 431

(1) Precipitation data at the Nanisivik climate station are not
corrected for snowfall under-catch.

(after Golder 1998)
Return Extreme Rainfall Intensity for Various Durations
Period (mm/hr)
(Year) 5- 10- 30- 1- 2- 12- 24-
Minute | Minute | Minute | Hour | Hour | Hour | Hour
2 8.5 6.6 4.4 3.5 2.8 1.2 0.8
5 11.3 8.7 5.9 4.6 3.6 1.5 1.0
10 13.2 10.1 6.9 5.3 4.1 1.7 1.1
20 15.5 11.8 8.1 6.2 4.8 2.0 1.3
50 172 13.1 9.0 6.8 5.3 2.2 1.4
100 18.9 14.4 9.9 7.5 5.8 2.4 1.5

BGC ENGINEERING INC.
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February 6, 2004

Table 7: Estimated Mean Monthly and Annual Lake Evaporations
(after Reid, 1996)

Month Lake Evaporation
(mm)

January 0
February 0
March 0
April 0
May 0
June 51

July 101
August 31
September 20
October 0
November 0
December 0

Total 203

(1)

Distribution of monthly lake evaporation were derived
based on mean monthly air temperatures.

Table 8: Global Warming Estimates for Nanisivik Based on Best Estimate Case

70°N 80°N
Latitude Latitude 73°N Latitude
Year |DJFMAM| JJA [SON/AnnualDJFMAM| JJA |SON/|Annuall Annual
2000 05| 04 0.1 0.1 03 [(1.3]| 0.7 0.1 05| 0.7 0.4
2100 |6.0| 4.2 1.0 |11 ] 31 |7.0]:85 05 |24 | 34 3.2
Difference 2.8 2.7 2.8
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Table 9: Global Warming Estimates for Nanisivik Based on High Sensitivity Case

70°N 80°N
Latitude Latitude 73°N Latitude
Year |DJF|MAM| JJA |SON | Annual |[DJF/MAM| JJA | SON | Annual Annual
2000 1.0/ 07| 0.2 | 0.2 05 (11|06 | 0.1 ]| 04 0.6 0.5
2100 (10572 | 1.8 | 2.0 54 1123/ 6.2 | 0.9 | 4.2 5.9 55
Difference 4.9 5.4 5.0

Table 10: Design Values of MAAT for Selected Northern Projects

FOX-M DEW'
Line Site | Nanisivik |Polaris Mine?
Approximate Latitude 69° N 73°N 76°N
Long-term Mean Annual Air
Temperaturel -14,1°C 15:1°C -16.5°C
1in 100 Year Warm Yeary -11.1°C -13.3°C -13.5°C
Best Estimate Global Warming
in2100 -10.7°C -12.3°C -13.5°C
High Sensitivity Global Warming
in 2100 -8.2°C -10.1°C -11.4°C

(1) Values derived from Grozic et al. (2003).

(2) Values derived from EBA (2001).

Table 11: Moisture Content Required for Saturation of Shale

Dry Density % of SPMDD | Specific Gravity | Void Ratio Saturated
(kg/m?) (Gs) (e) Moisture
Content
(%)
2000 100 2.6 0.30 12
2.65 0.33 12
1900 95 2.6 0.37 14
2.65 0.39 15
1800 90 2.6 0.44 17
2.65 0.47 18
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Nanisivik Mine, a Division of CanZinco Ltd.
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Table 12: Cover Material Geotechnical Testing Results (from Golder, 1999)

PARAMETERS | SAMPLE | SAMPLE B SAMPLE C Typically Typically
A (Mt. (East Twin | (Twin Lakes | Acceptable | Acceptable
Fuji Lake Sand and Rip Rap' Rip Rap®
Shale) Shale) gravel)
Absorption - 2.19 2.58 1.18 <2 2-6
maximum (%)
Bulk Specific 2.651 2.616 2.651 >2.6 224 -264
Gravity (saturated
surface dry)
Mg/m®
Los Angeles 34.0 32.5 29.5 <10 40-60
Abrasion (% loss)
Slake Durability 98.8 98.3 n/a not provided >90
Index (% loss) (Type 1) (Type )
Freeze Thaw (% | 19.7 (6.1)° 2.3 0.1 <25 @ 25 10 - 14 (16-
loss) at 25 cycles Cycles 25 Cycles)

Notes : 1) The typical acceptable values from Farar 1993.

2) The typical acceptable values from Lutton and Wong 1993.
3) n/ameans not applicable.
4) Sample broke in half
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Nanisivik Mine, a Division of CanZinco Ltd.
Engineering Design of Surface Reclamation Covers

February 6, 2004

Table 14: Maximum Thaw in Frost Gauge Network

Frost
Gauge # | Location 1997 1996 1995 1994 1993
West Twin
F1 Dike -102 -105.5 -111 -118 -142.5
West Twin
F2 Dike -119 -118.0 -129 -126 -142
F3 TC#1 -72.5 -73.0 -73 -82 -99
F4 TC#1 -95 -90.0 -93 -109 -126
F5 TC#1 -105 -124.0 -138 -185.5 -209
F6 TC#1 -97 -103.0 -108 -128.5 -165.5
F7 TC#2 -87 -98.0 -94 -90 -94.5
F8* TC#3 -124 -127.0 -102 -100
F9 TC#4 -133 -135.0 -146 -145 -155
F10 TC#5 -140 -150.0 -159 -162.5 -163

Notes:

F1 Frost Gauge in North end of Dike structure at the 376 metre
elevation.
F2 Frost Gauge in South end of Dike structure at the 376 metre
elevation.

F8 - construction on this pad in 1995.
All depths are measured in centimetres.
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Table 15: Summary of Climate Data Used for Geothermal Model of Cover

Month Temperature' | Wind Speed® Snow Daily Solar
(°C) (km/hr) Cover’ (cm) | Radiation® (W/m?)
January -29.0 23.1 18.4 0.0
February -30.3 23.1 19.1 7.7
March -27.5 22.0 20.6 63.6
April -20.2 22.0 22.1 178.9
May -10.5 23.1 22.5 280.1
June -0.3 23.1 12.8 302.7
July 5.0 22.0 15 2271
August 1.5 23.1 0.4 134.1
September -5.5 26.4 4.1 63.4
October -14.7 25.3 11.3 15:8
November -22.7 242 15.4 0.8
December -26.1 23.1 16.9 0.0

Note ': from Nanisivik Airport AES over the period 1976 to 2001.
Note % from Resolute Airport AES station.

Note % modified from Resolute Airport AES Station.

Note *: modified from Resolute Airport AES Station plus 5% increase.

Table 16: Summary of Soil / Rock Parameters used in Geothermal Model of Cover

Unit Therm_al- Gravimetric Dry Density
Description Conductivity A B | Water Content M glma)
(W/m°C) (%)
Thawed | Frozen
Sand & Gravel 2.19 2.38 | 0.05 | -0.5 9 1.8
Shale Cover 2.46 2.89 0.051|-04 20 (10) 1.8
Tallings 1.9* 3.2* | 0.04 |-0.2 16* 2.5
Shale Bedrock 1.72 198 | 0.05 | -0.3 5 2.7
*Based on EBA lab results, 2003.
Table 17: Testing Frequencies for Cover Materials
Item Minimum Test Frequency
Shale Twin Lakes sand and gravel
Grain Size Distribution | Every 10,000 m® Every 10,000 m*
Moisture Content Every 5,000 m® Not Required
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