TECK COMINCO LTD.
Decommissioning of Dock Facilities at Polaris Mine
Little Cornwallis Island, Nunavut

APPENDIX H

Preliminary General Blast Design

REVISION 1
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Blasting Permafrost Conditions — Sheet Pile Cell Dock
Introduction

The dock facility was constructed in 1981 and is comprised of four circular sheet pile cells, each
approximately 26 m in diameter. Three interconnecting arcs on the front face tied the four cells together.
The wall thickness of an individual steet sheet pile is approximately 1/2-inch. The cells were constructed
by driving sheet piles through the ice and backfilled with rock and overburden available locally. The face
of the dock is approximately 90 m long with a depth of approximately 13 m at low water.

Blasting in or near Canadian fisheries waters has demonstrated to caunse disturbance, injury and/or death to
fish and marine mammals and the alteration, disruption or destruction of marine habitat. The Department
of Fisheries and Oceans (DFO) has prepared guidelines to assist proponents in conservation methods to
protect marine life and habitat from the destructive forces of explosives. The guidelines entitied,
“Guidelines for the Use of Explosives In or Near Canadian Fisheries Waters, 19987, forms the basis of
blast design for the Polaris project

The Need for Blasting

The substrate underlying the sheet pile cell dock is comprised of overburden excavated from the barge dry
dock facility that has been backfilled into the cells and compacted. The Polaris site exhibits permafrost
conditions exceeding 100 m in depth and blasting will be required to sufficiently fragment the frozen filt to
atlow for cost effective excavation.

Type of Explosives

The “Guidelines for the Use of Explosives In or Near Canadian Fisheries Water, 1998” state: “No use of
ammoniam nitrate-fuel oil mixtures occurs in or near water due to the production of toxic by-producis
{ammonia).”

Permafrost blasting is to be performed using nitroglycerin (NG) based dynamite, such as Orica Powerfrac
in cartridge form.

Linear shape charges may be used to sever the steel sheet pile at the designed depth underwater. Linear
shape charges (LSC) do not normally have trade names and are commonly manufaciured to meet specific
project conditions. Typically, RDX explosive is used in linear shape charges.

Blast Design

Overpressure calculations, set at a peak pulse of 100kPa, were performed for the dock site and the resuits
arc presented in Figure 1. These calculations form the basis of blast design and configuration for the
project area. The charge weight per delay limitations are depicted linearly in metres from the dock face
towards the process barge. The use of a bubble curtain to iimit biast-induced overpressure in close
proximity to the dock face is mandatory.

Permafrost blasting requires approximately twice the powder factor required to break normal rock. The
approximaie volume of material in the dock area to blast is 28,700 cubic metres requiring approximately
34,500 kilograms of explosives in total (se¢ Figure 2), Blasting must be performed in small discrete shots,
within the overpressure guidelines, so that excavation equipment can dig out the shot material before it re-

PACIFIC

SLAETING & DEVICRITION LTD.



freezes. Actual blast size will depend on the size and capability of the excavator on site. A generalized
blast plan is illustrated in Figure 3, showing an 8-blasthole shot containing about 50 cubic metres of
material. Maximum depth of blasting in the sheet pile cell dock area is about 7 metres.

Multi-deck loading and blasting techniques are required. Between 2 to 4 explosives decks per hole will be
required to fragment the cell material in order to maintain the overpressure guidelines. The charge weight
per delay will vary depending upon the proximity of the shot to the front face of dock (see Figure 1). The
blasting contracior must: have a full understanding of marine blasting; be able to blast to Fisheries
guidelines; have the ability to calculate the specific charge weight per delay for cach biast; and be able to
adjust the blast pattern or utilize a bubble cortain as the need arises. Experience in blasting permafrost
conditions is also required.

Overpressure modeling was performed for the use of linear shape charges (LSC) to sever the sheet pile
below water level (see Table 1). Since bubble cutains have effectively reduced the pressure pulse by a 10-
fotd factor, the overpressure limit for the model was set at 1,000kPa for various linear shaped charges. The
results indicate that a 10-foot length of LSC may be detonated, within the Fisheries guidelines, with the
proper use of a bubble curtain.

Detonation Depth

Blast depth varies throughout the project site, however, a maximum depth of 7 m is to be blasted in the
sheet pile ceft dock area. As noted previously, the charge weight per delay will depend on the distance of
the blast from the water as illustrated on Figure 1. Detailed calculations for setback distances from 1 meter
to 14 meters can be found in Tables 2-15 in the Appendix,

Method of Detonation — Electrical Sequential Blasting

The method of detonation is critical to the success of the project, both in the terms of safety and the ability
to control blast-induced overpressures and limit marine life mortality.

Electric sequential blasting technigques must be ed for two reasons:

Safety: Due to the high powder factor required to blast permafrost, blasting mats must be used to contain
fly rock. Nonel or shock tube type detonators are subject to damage when biasting mats are placed over
the tubes, resulting in cutoffs, the blast firing out of sequence, excessive fly rock and extremely high
overpressures at the water. Overpressure limitations will be exceeded if the designed delay sequence is not
achieved due to damaged shock tubes. The safety of personnel and equipment are also at risk from fly rock
as a result of a violent, uncontrolied blast caused by damaged shock tubes.

Accuracy: All shock tube type detonators contain +/- delay scatter time because of the inaccuracy of the
pyrotechnic delay elements in the blasting caps. In order to control overpressure penerated by blasting, tight
control must be placed on the delay timing sequence. The muiti-deck holes require accurate delay times
between explosive decks and from hole-to-hole to limit the blast-induced overpressure to 100kPa. The only
methods available for the accuracy required for this project are through the use of electronic detonators or
electrical sequential blasting. Electronic detonators are not commonly used at present and are cosily.
Experienced blasting contractors commonly perform electric sequential blasting.
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Polaris Mine
Decommissioning Sheet Pile Dock

Generalized Blast Design

Electrical Sequential Tie-in: Delay Sequence Decked Holes
2. Decks per hole

© O O O

142ms 192ms 242ms 29%2ms Upper Deck Delay Sequence 44— POWERFRAC
+——— stemming

167ms 217ms 267ms Hims Lower Deck Delay Sequente Aneme POWERFRAC

100ms 150ms 200ms 250ms Upper Deck Delay Sequence o POWERFRAC
+——— sternming

1256ms 175ims 275ms 275ms Lower Deck Delay Sequence e POWERFRAC

Generalized Pattern Size - 4fn4t  (1.2Zmx1.22m)
To Blasting Machine

Note - Leg wires omitted for sake of clarity
- Not to scale
- Onily 2-row shot shown. Additional rows may be required depending on size of blast

PATTERN EXPLOSIVES
At (1.22m1.22mm) 2x16 Powerfrac Cartridges
Axd (1.22mx1.22m) 2x16 Powerfrac Cartridges
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Design Criteria

PACIFIC === i

FLASTING & BEROLITION TR Guidelines for the Use of Explosives Inor
Near Canadian Fisheries Waters

Table No. 2

Chatge Weight Calculations for a 1.0 m Setback

Table 1 - From " Canadian Tachnical Report of Fisheries and Agquatic Sciences 2107, 1992
Titled - *Guidelines For the Use of Explosives In Or Near Canadian Fisheries Watars®

Substrate Dr {grem”) |_Cr(cmes®) | Cw (cmes") K Dw (geem) | Pw (kPa) | PPV (mmesec”)
1 |Rack 284 457200 148300 503 1.00 10000 13.00
2  |Frozen Solt 182 404800 148300 320 1.00 100.00 13.00
3 |ice 098 304800 148300 210 1.00 100.00 1300
4 |Saturated Soil 2.08 148300 146300 2.13 1.00 100.00 13.00
5  [Unssturated Soil 1.92 45700 146300 088 1.00 100.00 13.00
PROJECT DESIGN CRITERLA
Project Location: Polaris Mine - Litde Comwallia latand, Nunsavat
Water Course: Croziar Strait
Substrate: Quarry Fill Frozen Soit | Misheries Substrate Classification )
Nature of Jointing/Fractures: NA .
Overburden: N/A
Hola Depth: im
Explosive Type: Orica Powaifrac (Gelatin Dynamite}
Method of Detonation: Electric, blasting cap
Aubkble Curtaln Requirad: Yes
Tahle 2 - Calculations for : ; ) nifls Infand, Nynayu
Project Substrate [ Drigrem®) | Criemea’) | Cwicms) | K | Dwigecm™) | Pw(kPa) [ VI {mmrsec”)
2 [Frozen Sail 1.92 304300 148300 3.2 1.00 106.00 13,00
0,05 _[Charge Weight {kg) 0.05 011 Lhadeiay |
1 [No. of Detays/Charge 1.0
Charge Weight/Delay 0.05
1.0 [Distance 1o Datanation 1.00
2w = Dnow 0.2500
Zr  DrGr
Pw = 2@wiln)Py
1 (2WZr)
ar
Pr = Pw{1-HZw2i]) 2500 250 kPa_or_ TEOET06 dynes - o limit Pw fo 100 kPa
2(2wizr) .
Vir = 2Pr [ 8.54 cnrs” - to limit Pw to 100kPa
Brer
R = W)V 100) I 1.0 m_Minimurm setback distance required to raduce overpressurs fo lass than 100 kPa
R = (WVI100) o i 3.4 m Minimum setback distance from a spawning area to malntain PPV & 13 marsec”
V= 100{RANT * | 9.10 cmes” _Calculated PPV at Danign Criteria
V=2
DvCr
o’ it ———— —
Pr = (DrCrvry/2 2.66E+06 Dynes _Calculated Preasure in Substrate at Design Criteria
Pw = 2ZWiZ0Pr _
1+{2wiZr) 108,54 kFPa Calculated Pressure in Water at Design Criterla
[PROJECT SUMMARY “Fisheries Project
Limit Design
[Prassure in Waisr (PW) k-a 1000 106.54
“Paak Particle Velocity (Vr) cm*s-1 13.0 9103 = Limit for spawning bed during pediod of egg (ncubation
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Design Criteria
for

Guidelines for the Use of Explozives In or
Near Canadian Fisheries Waters

Charge Welght Calculations for a 2.0 m Setback

Table No. 3

Tabde 1 - Prom " Canadian Technical Report of Fisherios and Aquatic Sciences 2107, 1908
Titlad - *Guidalines For the Use of Explosives In Or Near Canadian Fisheries Waters™

Table 3 - Calculations for :

_ _Substrate Drigrem™) | Cricms”) | Cwicmes?) K Dw (gem) | Pw{kPa) | PPV{mm-sec”)
1 [Rock 2.64 457200 148300 50 1.00 100800 13.00
2 |Frozen Soil 192 204200 146300 320 1.00 100.00 13.00
3 [ics 0.98 304200 148300 210 1.00 100.00 13.00
4 |Saturated Soil 208 145300 145300 213 1.00 100,00 13.00
5 iUnsaturated Scil 1.92 45700 148300 0.98 1.00 100.00 13.00

PRQJECT DESIGN CRITERIA

Project Location; Polaris Mine - Little Commallis Istand, Nunavut

Water Course: Crazier Strajt

Substrate: Quarry Fill Frozen Soil { Fisheries Subsirate Classification )

Nature of Jointing/Fractures: A .

Overturden: N/A

Hole Depth: 2m

Explosive Type: COrica Powerfrac (Gelatin Dynamite)

Method of Detonation: Electric, blasting cap

Bubble Cuttain Required: Yes

Project Substrate | Drigeem™} | Cr (cmes™) | Cwienws™) | K 1 Dw(pem™) | PwikPa) | Vr{mmesec’)
2 |Frozen Soll 1892 304800 146200 32 1.00 100,00 43.00
0.18_|Charge Walght (kg) 012 .40 Lbsideimy ]
1_[No.of Delays/Chargs 10
Charge WeightDelay 0.18
20 [Distance tu Detonatian 200
Zwv = DwCw 0.2500
2r  DvCr
Pw = 2IgwiZnPr
HEWZr)
or
Pr = Py 1+@wZr) [ 2500 2.50 kba_or 2.50E+06 dynes - 1o it Pw 1o 100 kPa
2(Zwizs)
Vr = 2Py T B.54 omes - [ fimit Pw fo 100kPa
DrCr
R-(w‘){Ver)m | 2.0 m Minlmum sethack distance required o reduce overprassire fo jegs than 100 kFa

A= (WH V100"

| 6.4 m Minimum setback digtarice from a spawning area fo maintain PPV @) 13 mmesec™

Vir=100(RW )" ] 8,37 cmea”_Calculated PPV at Design Criteria
Vr = 2Pt
Drlr
Dr re——— —
Pr = (DICrvIy2 2ABE+08 Dynes Calculuted Pressure In Substrats et Design Criteria
|T=w=zME: _ _
1+Z0WZr) §7.83 kPa Calculated Pressure in Water at Design Criteria
'IFROJECT SOMMARY Fisheries Froject
Limit Design
Frassurs in Water (Pw) kPa 100.0 8783
*Peak Partichs Velocity (V1) emes-1 13.0 83.67 ™ Limit for spawning bed during period of agg incubation
|
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Near Canadian Fisheries Waters
Table No. 4

Charge Weight Calculations for a 3.0 m Setback

Table T - From " Canadian Technical Report of Fiaheries and Aquatic Scionces 2107 , 1938
Titled - "Guidelines Por the Use of Explosives it Or Near Canadian Fisheries Waters”

Substrate Dr (grem) | Cr(cmws™ | Cw (cmes”) K Dw (grem®) | Pw (kPa) | PPV (mmesec”
t  [Rock 2.64 457200 146300 503 1.00 100.00 13.00
2 {Frozen Soil 182 304800 145300 320 1.00 100.00 13.00
3 ice 058 304800 145300 210 100 100.00 13.00
4 |Saturated Soil 208 148300 148300 213 4.00 100.00 13.00
5 |Unzaturated Soil 1.92 45700 146300 0.88 1.00 100.00 13.00
T NC

Project Location; Potaris Mine - Little Cornwallis latand, Nunavut

Water Course: Crozier Strait

Substrate: Cuarry Fill Frozen Soil { Fisheries Substrate Classification )

Mature of JoltingFractures: N/A .

Overburden; N/A

Hole Depth: im

Explosive Type: Orica Powerfrac (Gekatin Dynamite)

Method of Detonation: Electric, biasting cap

Bubble Curtain Required: Yes

Tabie 4 - Calculations for :

Project Substrate [origem® | Criems”) | cwicaws™) [ K| Dw(g-em®) | PwikPa} | Vr(mmesec’)
3 _|Frozen Soil 1,83 304800 146300 33 1.00 160.00 13.00
0.42_[Charge Weight (ig) 0.42 053 Lba/delay ]
1_INo. of Delays/Charge 10
Charge Waight/Delay 042
3.0 [Distance to Detonation 3.00
v = DWCw 02500 |
2r  Drtr
P = 2{(ZwWIEHPY
1+{ZwiZr}
or
Pr = Pw{1+{2wWZr) [ 3500 250 kPa__or %.50E+08 dynes - o JiNt Pw 0 100 kFa
2ZwiZn)
Vr = 2Pr [ 8.64 cones "~ fo fimit Pw o 100kPa
orer
R = (W (Vi 100y 1 2.0 m_Minimum setback distance required & reduce overpressire to less than 100 kFa
R = (wh)Vr100) [ 5.8 M _Minimum seibeck distance from a spawning area (o maintain PPV @ 13 mmrsec”
Vr=100(RW"Y"° | 8.6% cmes’’ Calculuted PPV at Design Criteria
Vr=2Pr
DrCr
or
Pr = (CrCieVi)i2 2526408 Dynes Calculabed Pressure in Substrate at Dasign Critatia
IT’w = 22w ZriPr
1H{ZWZr) 10082 KPa___Calculated Prossure in Water 2t Deaign Criteria
IPROJEQT EIMMARY Fizheries |  Project
Limit Design
Pressurs in Water {Pw) kPa 100.0 100.482
*Peak Particla Velocity (V) em-s-1 13.0 86,14 ** Limit for spawning bed during pariod of egg Incubstion
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Design Criteria
for

Guidelines for the Use of Explasives In or
Near Canadian Fisheries Waters
Table No. §
Gharge Weight Calculations for a 4.0 m Setback

Tabile 1 - From * Canadian Technical Report of Fisheries and Aquatic Sciences 2107, 1968
Titiad - "Guidelines For the Uss of Explosivas In Or Near Canadian Fishenes Waders™

Subsirate Dr(geem) | Cr{cmes™) | Cw{cmes™) K Dw (grem®) | Pw{kPa) | PPV{mmesec™)

1 |Rock 284 ABT20D 148300 502 1.00 100.00 13.00
2 |Frozen Soil 192 304800 145300 .20 1.00 100.00 13.00
3 [ce 0.98 204800 146300 2.10 1.00 100.00 13.00
4 jSeiurated Soil 2,08 146300 146300 213 1.00 100.00 13.00
5 |Unsaturated Scil 1.82 45700 146300 0.98 1.00 100.00 13.00

PROJECT DESIGN CRITERIA

Project Locatlon: Polaris Mine - Litie Cornwaliis tsland, Nunavut

Water Course: Crozier Strait

Substrate: Quany Fli Frozen Soil { Fisheries Subsirate Classification )

hature of Jointing/Fractures: MN/A .

Qverburden; NZA

Hole Depth: 2m

Explosive Type: Cyrica Powerfrac {Gatatin Bynamite)

Method of Detonatlon: Electric, biasting cap

Bubble Curtain Regtired: Yes

Tabla & - Calculations for :

Project Subsirate [ Origem™) | Cricms") | CwiemsT) | K | Dwigrem®) | Pw(kPa) | Vr(mm-sec”)

2 |Frozen Sail 1.82 304800 145300 32 1.00 100,00 13.00
0.74_|Chargs Weight (kg 0.74 153 Lbs/delay |

1 [No. of Dslays/Chargs 1.0

Charge Weight'Delay 0.74

4.0 !Distance to Detonation 4.00

e = DwCw 0.2500 |

Zr  DrCr

P = 2ZWiZNer

1+{ZWiZr)
oF
[Pr= Pwl1s{ZwZm) [ 2508 250 kPa_or 2.EOE+06_dynes - o il Pw o 100 kPa
2(ZwWiZr)
r=2Pr H 8.54 e « fo limit Pw fo 100kPa
DrCr
R= (WA 100) [ 4.0 m_Minimum sotback dfstancs nequired o rediice oveipressure to less than 100 kPa

R = (W) Vr100)

| 13.0 m_Minimam setback distance /rom a spawning area (o maintaiit PPV @) 13 mersec”,

Vs 100RM ) i 8.86 cm+s” _Calculated PPV st Design Criteria
Vr=2Pr

DrCr
or
Pr = (iGN 2.50E+06 Dynes Calculated Pr in Substrats at Design Critarla
Pt = 2(ZWZNPr _ _

1+{Ewi2r} 100.10 kPa___Calcutatad Pressure in Watar at Design Criteria
[PROJECT SUMMARY Fizherles Project

Umit Design

Pressurs in Water (PW) KFa 100.0 160,10
Iieak Particla Valocity (V) cmes-1 13.0 85.52 =~ Limit for spawning bed during paricd of agg incubation
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Table No. 6

Charge Weight Calculations for a 5.0 m Setback

Tabte 1 - From " Canadian Tachnical Report of Fisheries and Aquatic Sciences 21077, 1998
Titiad - "Guidelines For the Use of Explesives In Or Near Canadian Fisheries Waters™

Subatrate Dr{geem™) | Cr{cms™) | Cw(cmes™) K Dw (geom™) | PwikPa} | PPV{mm-sec”
1 [Rock 2.654 457200 148300 5.02 1.00 100.0¢ 13.00
2 (Frozen Sail 1.92 304200 146300 320 1.00 100.00 12.00
3 jee 0.88 204800 146300 210 1.00 100.00 13.00
4 [Satureted Soil 208 145300 148300 243 1.00 100.00 13.00
5 {Unsaturated Soil 1.92 45700 146300 08 1.00 100.00 13.00
| RIA

Froject Location: Polaris Mine - Litte Comwallls [sland, Nunawut

Water Course: Crozier Straft

Substrate: Quarry Fil Froxen Soll { Fisheries Substrats Classification )

Natuse of Jointing/Fractures: N/A .

Overburden: N/A

Hota Depth: Zm

Explosive Type: Orice Powerfrac (Galatin Dynamits)

Method of Detonation: Blectric, blasting cap

Bubbie Curtefn Required: Yes

Table 6 - Calculations for :

Project Substrate [ owigeem®™ | Pw(kPa) | Vr{mmesec”)
2 |Frozen Soil 32 1.00 100.00 13.00
115 _|Charge Weight {kg) 118 354 Lhaidelay |
1__[No. of DelaysiCharge 1.0
Charge Waight/Dalay 115
5.0 jDistance to Detonation 5.00
W = DwOw 63500
Zr _ DrCr
IPW = 2Zwienkr
T+(2wiZr)
ar
Pr = Pwi{1+{ZwZs} 2500 250 KPa_or 2 50E+06 dynes - o limi Pw to 100 kFa
2@w2s)
Vir = 2P { B.E4 cmes’ - fo limit Pw to 100kPa
Drer
{R= (WhVI0a) T | 5.0 m_Minimum setback distence required ko reckice OVeIRrassire i kess than 100 kPa
R = (W VA0 "> | 16.2 m_Minimum sethack distance from a spawning area fo maintain PPV @ 13 mm-sec””
V= 100(RW") T | 8.52 tmes" Calculatad PPV at Design Criteria
U= 2Pt
Bbrir
of I —
|Pr = (DrErvniz 2ASE+06 Oynes _Calculaing Pressure in Substraie af Design Critsria
P = 2ZwZnPr N _
1HZwiZr) “98.67 kPa___ Calculated Pressure in Watsr at Design Criteria
|PROJECT SUMMARY Fisharles Froject
Limit Dasign
Prassure in Water (Pw) kPa 100.0 9967
]I"Puk Particle Vetocity {Vr) crnes-1 130 35.15 ™ Limit for spawning bed during period of egg incubation
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Table No. 7
Charge Weight Calculations for a §,0 m Setback

Table T - From * Canadian Technical Report of Fisheries and Aguatic Sciences 21077 , 19598
Titled - “Guidelinea For the Use of Explosives in Or Near Canadian Fisharies Waters™

Table T - Calculations for

Subistrate Dr(grem) | Cri{cmes™) | Cw(cmes"} K___| Dwigeem™) | Pw(kPa) | PPY(mm-sec™)

1 |Rack 2.64 457200 148300 5.03 1.00 100.00 13.00
2 (Mrozen Soil 192 204800 146300 320 1.00 100.00 13.00
3 |ice 038 304800 148300 2.10 1.00 100.00 12.00
4  [Saturated Soil 2.08 146300 146300 213 1.00 100.00 13.00
5 [Unsaturated Soil 192 45700 146300 098 1.00 100.00 13.00

PROJECT DESIGN CRITERIA

Froject Location: Polaria Mine - Litde Cormwailie feland, Nunavit

Water Course: Croziar Straif

Substrate: Quarry Filt Frozen Soil { Fisheries Substrafe Cleasification )

Nature of Jointing/Fractuses: N/A .

Qverburden: NfA

Hole Depth: Zm

Explosive Type: Orica Powerfrac (Gelatin Dynamite}

Method of Detonation; Elsctric, biasting cap

Bubble Curtain Required: You

Project Substrate [ Drigem | Criems’) | Cwiems) | K | Dwigrem®) | PwikPa) | vr(mm-sec”)
2 _ {Frozen Sail 192 304800 146300 3.2 1.00 106,00 13.00
1.66 [Charge \Waight (kg) 1.68 3.58 Lbs/delay i
1 [No. of DetaysiCharge 10
Charge WeightDelay 1.65
80 _lgg_nmh Detonation .00
= D 0.2500
Zr  DrCr
P = Z(Z0iZ0PYy
1+(2wEr)
ar
Pr = Pw{1+(2w/Zy)) 2500 750 kKPa_ ar 2.50E+D8 dynes - o imit Pw o 700 kPa
2ZwiZr)
Vr=2Pr | B.54 crrs” - fo limt Pw o 100kPa
DsCr

i .0 m_Minimum selback distance requirsd to reduce overpressure (o Jess than 100 kPa

|R= Wi Vri100) >
l

R = WHVIM00) | 19.4 m_Minimum setback distance from a spawning area to matntain PPY @ 13 mmsec™’
Vr=100(RAN) ] 8.83 emes” Calculated PPV at Design Criteria
V= 2Pr
DrCr
oF — —
{Pr = {DrCrvr)i2 2 B0E+06 Dynas Calculated Pressure in Subsirets at Design Criteria
= 22wZnPr _ __
1+(2wiZrn) 90.86 kPa Calculated Pressure in Water at Design Criteria
OJECT SUMMARY Fisherlex Project
Limit Design
rﬁroume i Water (Pw) kPa 100.0 95.58
“Paak Particle Velocity (Vr) cmes-1 12.0 8532 ** Limit for spawning bed during period of egg incubation
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Charge Welght Calculations for a 7.0 m Setback

Tabie 1 - From “ Canadian Technical Report of Fisheries apd Aquatic Sciences 21077, 1988
Titled - "Guidelines For the Use of Explosivea In Or Near Canadian Fisheries Waters”

Table 8 - Calculations for :

Substrate Dr{grem) | Cr(cmes™) | Cw (cmes”) K Dw(grem}) | Pw (kPa) | PPV (mmesec™)

1 |Rock 2.64 457200 146300 503 1.00 100.00 13.00
2 |Frozen Solt 1582 04800 145300 320 1.00 100.00 13.00
3 |ize 088 304800 148300 210 1.00 100.00 13.00
4 |Saturated Soil 2108 146300 145300 2.13 1.00 100,00 13.00
§ |Unssturated Soil 1.92 45700 145300 088 1.00 100.00 13.00

PROJECT DESIGN CRITERIA

Project Location: Palaris Mins - Litthe Cormwallls [stand, Nunavut

Water Course: Crozier Strait

Substrate: Cuarry Fill Frozen Soil { Fisharies Substrate Classification }

MNature of Jointing/Fractures: N/A .

Owverburten: N/A,

Hole Depth: m

Explosive Typea: Crica Powerfrac (Galatin Dynamite)

Meathiod of Detanation: Electric, blasting cap

Bubble Curiain Required; Yea

Fraject Substrate [origem™ [ Cricm-=") | cwiem-s™) | K | Dwigem®) | Pw{kPa) | Vr(mmesec’)
2 |Frozen Soit 1,92 304800 146300 3.2 1.00 100.00 13.00
226 |Charge Waeight {kg) 2.26 4.58 Lba/delay {
1 |No. of DelaysiChargs 10
[Chargs WaightDelay 2.26
7.0 _|Distance to Detonation 7.00
e = Dwlw 5.2500
j2r _ DrCr
I5w= 2EwnPr
1HZWZE)
or bbb — —te ——
rpr=m1:emn [ 7508 260 kbs_or Z.50E+08 % - 10 limit Pw to 100 kPa
22wiZr)
Vr= 2Py 1 8.84 cmes" - b Hmit Pw fo 1001Pa
DiCr

R = (WHVi100) >

| 7.0 m_Minlmum setback distance required lo reduce overpressure to fess than 100 kPa

R= (Wi 100

| 227 m_Minkmum setback distance from o spawning area to maintain PPV € 13 mmesec

V= 100(RW) 10 | 8.53 cmea” Caleulated PPV ot Dasign Criteria
r = 2Pt

orCr
o
Pr = (rGrvni2 ZE0E+0§ Dynes Calculsbed Pressure in Subsirate at Dosign Criteria
lﬁw = HIwiZrPr o —

1+2wZr} 5583 kPa___ Calculaied Pressura in Watar at Design Criteria
{FROJECT SUMMARY Fisheries Froject
Limit Besign

|Bressure In Wortar (Pw) kPw 100.0 9958
[ Poak Particle Velocity (vr) cmes-1 130 35.34 | Limit for spawning bed during period of egg incubation
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Near Canadian Fisherias Waters
Tahie No. 8
Charge Waight Calculations for a 8.0 m Setback

Table 1 - From * Canadian Technical Report of Fisheries and Aquatic Scisnces 2107 , 1958
Titled - “Guidelines For the Use of Exploaives In Or Near Canadian Fisheries Waters”

Subsirate Dr{geem®} | Crices™) | Cw(cmes™) K Dw {grem™) | Pw(kPa} | PPV (mmesec”)
1 [Rock 264 457200 146300 5.03 1.0 100.0G 13.00
2 [Frozen Sail 1.92 304800 148300 3.20 1.00 100.00 13.00
3 Hee o.98 304300 148300 210 100 100.60 13.00
4 [Seturgted Soil 208 145300 144300 13 1.00 100.00 13.00
5 Unsaturated Soit 1.92 45700 148300 098 1.00 190.00 13.00
ECT G

Project Lacation: Polaris Mine - Litthe Cornwallis sland, Nunavut

Water Course: Crazier Strait

Substrate: Quarry Fill Frazen Soil ( Fisheries Subatrate Classtfication )

Nature of Jointing/Fractures: NA .

Overburden: NfA

Hole Pepth: im

Explosive Type: Crica Powarfrac {Gelatin Dynemite)

Method of Detonation: Elaciric, biasting cap

Bubble Curtain Required: Yeu

Table 8 - Calculations for ; i ! i

Broject Substrate [ Drigem’} | Cricms™) | cwiema | K | Dwigem?) [ PwikPa) | Vr{mmesec™)

2 |Frozen Soil 1,62 304800 146300 3.2 1.00 100.00 13.00
2.96_tCharge Weight (kg) 2.96 653 Lbaidelay |

1__iNo. of Delays/Chargs 1.0

Charge Waight/Dslay 296

80 _|Distance J's?um?m 800

2w = DwCw 0.2500

&y DrCr

l;w = 2ZWZr)Pr

1HZWiZr}
of
|7r = Pwitazwizen 2500 250 P2 _or T 0608 dynes - o ik Pw © 100 KFa
2(2wir)
Vr = 2By 1 " 8.64 cmex - o limit Pw 10 100KFa
Grer
R= (w100 [ 8.0 m_Minimum setback distance wmommwmmgn 100 kPa

R = (woy (V100

| 25.0 m_Minimum sefback distance from a spawning area fo maintain PPV @ 13 mimrsec”’

Ve 100(RAW ") | B.ES crrs” _Caloulated PPV at Deaign Criterle
Vr = 2Py

Bror
ar — — —
1Pr = (DrCrveye ZEOE+06 Dynas _ Calculated Pressure in Substrate st Design Ctiteria
Pw = 2(ZwiZr)Pr _ _

1+{ZwiZr) 100.10 kPa Calculated Pressure in Waber ot Design Criteria
|PRO-.IECT SUMMARY Fisheries Project
Limit Design |

B Tn Water (Pw) kPa 1000 100,10
“Peak Particls Velotity (V) cmes-1 130 85.52 = | imit for spawning bed during period of egg incubation
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Table No. 10

Charge Welght Calculations for a 5.0 m Sethack
Table 1 - From " Canadian Technical Report of Fisheries and Agustic Sclences 2107, 1998
Titted ~ "Guidelinas For the Use of Explosives in Or Near Canadian Fishedes Waters”

Substrate Drigeem) | Crlcmes™) | Cw{cmes™) K__| Owigem™) | Pwi{kPa) | PPV(mmsec’)
1 |[Rack 264 457200 148300 503 1.00 100.00 13.00
2 |Frozsn Soil 182 304800 148300 3.20 1.00 100,00 13.00
3 lles 0.98 504800 148300 210 1.00 100.00 13.00
4 |Saturated Soil 208 146300 146300 213 1.00 100.00 13,00
5 |Unsaturated Soil 182 45700 146300 0.98 1.00 100.00 13.00
PROJECT DESIGH CRITERIA
Project Location: Polaris Mine - Litthe Comwallis [sland, Nunavut
Water Course; Crozier Strait
Substrate: Quarry Fill Frozen Soil { Fisheries Substrate Classification }
Nature of Jointing/Fracturas: NfA :
Overburden: NA
Hole Depth: Zm
Explosive Type: Orica Powerfrac {Gelatin Dynamibe)
Method of Detonation: Eisciric, binsting cap
Bubble Curtain Required: Yos
Table 10 - Calculations for .
P Substrate [ Drigeem™) | Cricmst | Owiems”) | K | Dw{gem®) | Pw(kPa) | Vr{mmesec)
2 [Frazen Sl 1.92 304200 146300 32 1.00 104.00 13.00
3.74_|{Charge Weight 374 835 Lbaidelmy |
1 INo. of DalaysiCharge 1.0
Charge WeightDslay 3.74
5.0 [Distance to Datonation 2.00
2w = Dwiw 0.2500
2Zr  DrCr
rﬁm = ZIMrEr
1H2ZwiZr}
or .
|Pr = Pwi1+zwzn) [ 2860 250 KPa_of ZBOE+06 dynes - fo limit Pw & 100 kFa
2@wiZs)
Vr = 21 | 8.54 cm-s" - fo limit Pw to 100kPa
EeCr
R = (wVi100) > ] 9.0 m_Minimurn sethack distance required fo reduce overpressurs i fess than 100 kPa
R (W00 0 ] 28.2 m Minimtum setback distance from e spawning area lo mainfzin PPV @ 13 nvmrsec”
Vr=100(RAW5 TS [ 854 cmrs” Caloulated PPV at Design Criteria
Vi = 2B1
DrCr
or
IPr = (Droivry2 2.50E+06 Dynes Calculated Prossure in Substrate at Design Criteria
Pw = 2ZZ0Pr _
HHZwiZ) 59.98 _@a Calculated Pressure in Water at Design Critaria
[PROJECT SUMMARY Fisheries Project
Lmkt Design
[Pressurs in Wter (Pw} kiba 100.0 59.96
*Peak Particle Velocity {Vr} oms-1 13.0 25,41 ** Limit for spawning bed during period of gy incubation
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Table No. 11

Charge Weight Calculations for & 10.0 m Sethack

Tabie 1 - From " Canadian Technical Report of Fisheres and Aquatic Sclences 2107, 1908
Titled - “Guidelines For the Use of Explosives In Or Naar Canadian Flsheries Waters”

Suhstrate Drigem®) | Cricmes") | Cw(cmes") K Dw {grem™} | Pw (kPa) | PPV (mme-sec™)

1 {Reck 264 457200 148300 5.03 1.00 100.00 13.00
2 |Frozen Sail 1.92 304800 146300 320 1.00 100.00 13.00
3 len [+3-.) 304800 146300 2.10 1.00 100.00 13.00
4 |Saturated Soil 208 146300 148300 213 1.00 100.00 13.00
5 |Unsaturated Soil 182 45700 146300 0.53 1.00 100,00 13.00

PROJEGT DESIGN GRITERIA

Project Location: Polaris Mine - Litts Cormaaliis Island, Nunavut

Witer Course: Crozier Strait

Subatrate: Carry Fil Frazen Scil ( Misheries Substrate Clasaification )

Nature of Jointing/Fractures: NfA :

Overburden: N/A

Hole Depth: 2m

Explosive Type: Orica Powarfrac {Galatin Dynamite)

Method of Detonatlon: Elactric, blasting cap

Bubble Curtain Required: Yan

Project Substrate [Orgem™ | Cricms™ [ CwiemsT) ] K | Dwigrem™) | Pw(kPa} | Wr {mmegec™)
2 |Frazen Soit 1.62 304806 148300 32 1.60 100,00 13.00
4.62 |Charge Welght (kg) 452 10,19 Lba/delay ]
1 {No. of Delaya/Charge 10
Charge WaightDalay 4.82
10.0_|Distance to Detonation 10.00

Zw = Dwlw 0.2500

Zr  DrCr

P = 2{ZwignPr

1+2wWEZn
or
Pr = Pw{1+ZwZr)) [ 2500 2.50 kP or ZE0E+06 dynes - o Jimit Py [ 100 kPa
2 r}
V= 2Pr i 8.84 cmes™ - (o linit Pw fo 100kPa
DrCr

[R= wivr100) ] 10.0 m_Minimum sethack distance requirad to reduce overpressure fo lsss than 100 iPa
i
| T i | 324 m Minimum sstback distance from a spawning arge fo maiptaln PPV @ 13 mmesec”
Ve=100{(RAW) T [ 8.55 cms”_Cuiculated POV at Desipn Criteria

Vr = 281

DrCr

ar —r—

Pr = (DrCrvr)/2 2.50E+06 Dynes Calaulated Pressure in Substrate at Design Critarie

Pw = 2Zwigr)Br . _ .

1+H2WZr) 10001 kPa___Calculaind Pressure in Water at Design Critetia
[PROJECT SUMMARY Fisheries Project
Limit Design |

{Prassure in Woter (Pw) KPa 100.0 100.01

“Pank Patticle Velochy (V) cm-s-1 13.0 85, ** Limit for spawning bad during period of egg incubation
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Table No. 12

Charge Welght Calculations for & 11.0 m Sethack

Sciences 2107, 1988

Titled - "Guidelines For the Uxe of Explosives in Or Near Canadian Fisheries Waters™

Subatrate Dr(gecri) | Cr{emws™) | Cw(omes™) K__ | Dwigrem) | Pw(kPa} | PPV{mm-sec”
1 |Rock 2.64 457200 146300 £.03 1.00 100.00 13.00
2  |Frozen Soll 1.82 304300 146300 3.20 1.00 100.00 13.00
3 |lca 0.9% 304800 146300 2.10 1.00 100.00 13.00
4 [Saturated Soil 2.08 146300 146300 213 1.00 100.00 13.00
5 |Unsaturated Soil 1.92 45700 145300 0.95 1.00 100.00 13.00
P CT |
Project Location: Folaris Mine - Little Cornvwallis istand, Nunawat
Water Course: Crozler Strait
Substrate: Cluarry Fill Frozen Soil { Fisheries Substrate Classification )
Nature of Jointing/Fractures: NIA .
Cverburden: NA
Hole Depth: Zm
Explasive Type: Orica Powerlrac (Gelatin Dynamite}
Method of Detonadion: Eilectric, blasting cap
Bubbie Curtains Required: Yeas
Tabile 12 - Calculations for : Polails Mine - Littie GornwaBis signd, Nunavy
Project Subatrate [Drigom’} | Cricmes’) | Cwiems) | K | Dwigeem®) | Pw(kPa) [ Vr(mmesec”
2  |Frozen Soil 1.92 204200 148300 3.2 1.00 100.00 13.00
5.59 |Charge Weight (kg) 55 12.32 Lbsiaslay |
1__|Ne. of Delays/Charge 1.0
Chargs Weigtt/Delay 555 |
11.0 [Distance to Detonation 11.00
av = DwCw 0.2500 |
2r _ DrCr
F«. = A[ZWIZNPT
1HZ W)
ar
[Pr= P 1+(ZwiZr)) [ %08 250 iPa_or ZE0ED6 dynes - o it Pw 1o 100 kPa
2@Ew2)
Vr = 2Br [ 854 cmes" - o ilmit Pw fo 100kPa
DrCr
R = (W (Vr100) 2 | 11.0 m Minfmium setback distance requilnsd fo reduce overpressure to fess than 100 kPa
L s I 38.7 m_Minimurm setback distance from a spawning area to maintain PRV € 13 fmrsec™
Vi=100(RAN Y ° i 854 cmes” Calsulated PPY ot Design Criteria
T=2er
DrCr
ar
Pr = (DrCvnf2 2.50E+06 Dynes Calcutatad Prossure in Substrate at Design Criteria
Pw = 2[ewiZniPr _ —
1+H{ZWZT) 100.1 kPa Calculated Prassure in Water st Dasign Criteria
PROJECT SUMMARY Fisheries Project
Limit Design
Prassure in Water (Pw) kPa 1000 100.01
Feak Farticle Velocity {1} sm-s-1 13.0 85.45 ** Limit for spawning bed during period of agg incubation
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Table No. 13

Charge Weight Calculations for a 12.0 m Sethack

Table 1 - From " Canadisn Tachnical Report of Fisharies and Aquatic Sciencas 2107 , 1998
Tithed - “Guidelines For the Uss of Explesives in Or Nesr Canadian Fisheries Waters”

Substrste Drigrem™ | Cricmss™) | Cw(cmes™) K| Dwigeem™) { Pw(kPa) | PPV (mmesec™)
1 |Rock 2,64 457200 146300 5.03 1.00 100.00 13.00
2 |mrozen Soil 192 304800 148300 320 1.00 100.00 13.00
3 [ice 0.98 304800 146300 2.10 1.00 100.00 13.00
4 |Saturated Soll 2,08 148300 145300 2.13 1.00 16000 13.00
5 [Unaaturated Soil_ 152 45700 148300 0.98 1.00 104,00 13.00
FROJECT DESIGN CRITERIA
Project Location: folatis Mina - Lithe Carmwallis istand, Nunavist
Water Course; Crozier Stralt
Substrate: Quanrry Fill Frozen Soil { Fisheries Substrate Classification )
Nature of Jointing/Fractures: N/A :
Cverburden: NA
Hole Depth: Zm
Explosive Type: Orica Powerfrac (Gefatin Dynamite)
Method of Detonation: Elactric, blasting cap
Bubble Curtain Required: Yes
Tabie 13 - Calculations for : ai - s ]
Project Substrats [Origem | Cricma} | Cwiems™ | K | Dwigem®) | Pw(kPa) | Vr({mmesec™)
2 |Frozen Soil 1.82 304800 146300 32 1.00 100.00 12.00
B.66 [Charge Welght _ 6.65 14,66 [badetay |
1_|Na.of Delnyﬂc_ﬁhaurne! 10
Charge WeightDalay X3
120 |Distanca to Detonation 12.00
Zw = PCw £.2500
2r  DrCr
[Pv=ZZeiEier
1+(ZWZr}
ar
Pr= Pw{1HZwZn} [ 2580 350 kPa_of 2.60E+06 dynes - o limit Pw to 100 kPa
2@WZr)
Vr = 2Pr \ 8.54 cries” - fo limit Pw o 100kPa
Brer
IR = WOV 100> | 12.0 m Minimium setback distance roquired to redice oveipressure io less than 100 kPa
]
[R = (WP HVe100)y o i 36.9 m _Minimum setback distance from @ spawning area fo malnizin PPV @ 13 mirsec™
V= 100(RAW™)° [ 854 cmes” Calculated PPV ot Denign Critaria
Vr = 3Pr
DrCr
or —
Pr = (DrGiVr)/2 260E<06 Dynes_ Gaiculated Pressure In Subsizate of Design Criteria
Pw = 2ZwZiPr _
1+{Z2wZr) 99.98 kPa _ Calculated Pressure in Water at Design Criterra
PROJECT SUMMARY Fisherles Project
Limit Design
Iprusure in Water (Fy) KPa 100.0 95.98
~Poak Particle Velocity (V) cm*s-1 13.0 85.42 ** Limit for spawning bed during pariod of 8pg incubstion
l
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Table No, 14

Charge Weight Calculations for a 13.0 m Sotback

Table 1 - From “ Cenadian Technical Report of Fishedes and Aquedic Sciencas 2107, 1968
Titled - "Guidelines For the Use of Explosives In Or Near Canadian Fisharies Watera®

Substrate Dr(geem) | Cricmes’) | Cw(cmes™) K__ | Dwigrem™ | Pw(kPa) | PPV(mm-sec”)
1 |Rock 2.64 457200 146300 503 1.00 100.00 13.00
2  [Frozen Soil 1.82 304800 148300 3.20 1.00 100.00 13.00
3 e 0.98 304300 148300 210 1.00 100.08 13.00
4 |Saturated Soil 208 146300 148300 213 100 100.00 13.00
5 |Unsaturated Solt 1.92 45700 145300 0.98 1.00 100.00 13.00
ROM GN A
Project Location: Palaria Mine - Littte Cormvwallis island, Nunavut
‘Water Course: Crozier Strait
Substrate: Quarry Fili Frozen Soil { Fisheries Substrate Classification )
Nature of Jointing/Fraciures: N/A .
Qverburden. WA
Hole Depth: 2m
Explogive Type: Orica Powerfrac (Gelatin Dynamits)
Mathod of Detonation: Elactric, biaating cap
Bubble Curtaln Required: Yeos
Table 14 - Calculations for : Potprix Mine - Litte Cofmwajlis (sland, Nunavy
Project Substrate [origemd) | Crigms™) | Cwioms™) [ K | Dwigrem™) | Pw(kPa) | wr {mmesec™)
2  |Frozen Sail 1.92 304300 145300 3.2 4,00 100.00 13.00
7.81_[Charge Woight (Rg} 781 1722 Lbwidelay |
1 {Me. of Delays/Charge 1.0
Charge WeightDelay 7.81
13.0 jDistance to Detonation 13.00
2w = Dwlw D.2500
Zr  DrCr
P = 2ZWZnEr
1HZWEZr)
o
Pr = PuttsZwizen =08 250 kFa o ZBOE+06 dynes - o limit Pw fo 100 kPa
2ZwZr)
Vr = 2Pr I 8.4 cmes” - to limit Pw Io 100kPa
DrCs
R = (w100 | 13.0 m_Mimimum seltback distance required fo redice overpressure & joss than 100 kPa
R = (wo)(Vi100) 2 [ 422 m_Minimum setback distance from a spawning area o malnfain PPV € 13 mymesec”
Vire 100{RAV ) [ 8,58 cmes” Calculated PPV at Design Criteria
Vi =2P1
BrCr
ar _ _
Pr = (Drvni2 2E0E+06 Dynes _Calouluted Fressurs in Subsirate at Design Criteria
Pw = 2(ZWiZnPr _ -
1+Zwizr) 10003 kPa____Calculatad Fressure in Water ot Desipn Gritaria
|PROJECT SUMMARY Fisheries Project
Limit Design
‘Ffanute n Woter (Fw) kP 100.0 100.03
r"Peak Particls Velacity (Vr) cm-s-1 13.0 847 = |_imit for spewning bed during period of agg incubation
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Guidelines for the Use of Explosives In or
Near Canadian Fisheries Waters
Table No. 15
Charge Weight Calculations for a 14.0 m Setback
Tabie 1 - Frem ™ Canadian Technical Report of Fishariss and Aguatic Sclences 2107" , 1958
Titled - "Guidelines For tha Lise of Explosivas In Or Near Canadian Fizheries Wabers”

zﬁ

PACIFIC

Substrate Drigem®} | Ciferrs™) | Cw(cmw™) K| Dw(geem™) | Pw(kPa) | PPV{mm-sec”)

1 [Reck 284 457200 148300 5.0 1.00 100.00 13.00
2 |Frozen Soil 1.82 304500 145300 3.20 100 100.00 13.00
3 |ice 0.98 304800 145300 210 1.00 100.00 13.00
4 Saturated Soil 2.08 148300 146300 213 1.00 100.00 13.00
5 |Unsaturated Soil 1.82 45700 146300 0.98 1.00 100.00 13.00

PR CRi

Project Location: Polaris Mine - Litthe Commwallis island, Nunavut

Water Course: Crozier Stralt

Subatrate: Quarry Fil) Frozen Sail { Fisheries Substrate Classification )

Natuze of Jointing/Fractures: NiA .

Qverburden: NfA

Hole Depth: 2m

Explosive Type: Chica Powerfrac (Gelatin Dynamite}

Method of Detonation: Eleciric, blasting cap

Bubbie Curtain Required: Yeos

Table 15 - Galculations for :

Project Substrate [ Drigrem3) | Cricmes’) | Cwiems™) | K | Dw{gem®) | Pw(kPa) | Wr{mmesec™)
2 |Frozen Sail 192 304500 148300 52 1,00 100.00 13.00
9.05 [Charge Weight (i) 9.05 19.85 Lbaidelay |
1 |Na. of Dalays/Charge 19
Charge Weight/Dalay 9.05
14.0 |Distance %o Detonation 14.00

2w = DGy 0.3500

Zr _ DirCr

[P = 2EZWZ0Fr

1+{2wWiZr)
or
{Pr=Pw(1+(Zwi2r)) [CZ509 250 KFa_or Z.50E+08 dynes - fo Jiril Pw (o 100 kFa
2{2wiZr)
Vr = 2Pr i 8.54 cinea” - fo limit Pw ko 100kPa
Drer

R = (W)veae) [ 14,0 m_Miniu sethack distance required fo redkce overpressure 1o less than 100 kPa
R = (w100 o | 454 m_Minimumn seiback distance from a spawning area to maintein PPV @ 13 mimsec
= 100RWV] [ 854 crs" Calculsied PPV st Design Criteria

Vr = 2P

Prer

ar N _
|Pr = (DriCrVr)f2 2.50E+08 Dynes Calculated Pressure in Substrate at Design Criteria

Pw = 2(Zwizner — - -

1+2wiZr) 99.97 kPa___ Calculated Pressure in Water at Design Criteria
PROJECT SUMMARY Fisheries | Project
Limit Design
Pressure ih Watsr (Fw) kPa 1008 §a.97
“Peak Farticle Velocity (Vr) cm*s-1 130 85.41 =+ Limit for spawning bed during pericd of gy incubation
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TECK COMINCO LTD. APPENDIX |
Decommissioning of Dock Facilities at Polaris Mine
Little Cornwallis Island, Nunavut

TABLE 1: Dock Thermistor Readings — August 16, 1990 (Readings in Degrees Celsius)

Cable Location South Cell South Cell North Cell North Cell

West Edge Centre West Edge North Edge
Plug No. Depth (m) 507 510 488 418
1 1.5 -0.6 -1.9 +1.6 -1.6
2 2.5 -2.0 -4.0 -0.8 -3.0
3 3.5 -2.8 -5.5 -2.0 -4.3
4 4.5 -2.9 -6.7 -2.8 -5.0
5 5.5 -2.9 -7.3 -3.0 -5.4
6 6.5 -2.9 -7.6 -3.1 -5.4
7 9.25 -2.8 -5.7 -3.2 -5.5
8 12.0 -2.8 -6.9 -2.8 -4.4
9 14.75 -3.0 -5.6 -2.9 -4.3
10 17.5 -2.6 -5.0 -2.8 -3.7

TABLE 2: Dock Thermistor Readings (Thermistor Located in Centre of South Cell
of the Dock Freezing Unit, not in Operation. Temperature in Degrees Celsius)

Depth (m)

Date 1 7 3 4 5 6 7 8 9 10
January 1985 -20.3 -15.3 -9.4 -6.1 -3.8 -2.7 -2.3 -2.1 -2.1 -2.1
June 1985 -7.5 -9.7 -10.2 -90.8 -9.2 -7.9 -4.0 -5.4 -3.4 -2.6
July 1985 -3.2 -5.7 -7.5 -7.8 -7.8 -7.3 -4.0 -5.4 -4.0 -3.4
May 1986 -17.1 -16.8 -15.3 -13.2 -11.6 -9.7 -5.1 -6.9 -5.2 -4.3
December 1986 -16.8 -12.7 -10.2 -7.5 -6.7 -5.7 -5.0 -5.0 -4.4 -4.0
June 1987 -9.5 -11.1 -11.9 -11.6 -11.0 -10.0 -5.6 -7.6 -5.6 -4.7
July 1987 -5.0 -7.1 -8.7 -9.4 -9.6 N/A N/A -7.4 N/A -4.7
August 1987 -2.0 -4.5 -6.5 -7.4 -7.8 -7.8 -5.4 -6.0 -5.5 -4.6
September 1987 -1.6 -3.5 -5.0 -5.9 -6.7 -6.9 -5.2 -6.5 -5.2 -4.5
October 1987 -2.3 -3.1 -4.3 -5.0 -5.7 -6.1 -5.0 -5.8 -5.0 -4.4
November 1987 -7.5 -5.1 -4.4 -4.8 -5.2 -5.5 -4.8 -5.5 -4.9 -4.3
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