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March 17, 2013 
 
Nunavut Water Board 
Box 119 
Gjoa Haven, NU 
X0B 0J0 
Attention:  Phyllis Beaulieu, Manager of Licensing 
 
Aboriginal Affairs and Northern Development Canada 
969 Qimugjuk Building, 2nd Floor 
Iqaluit, Nunavut 
X0A 0H0 
Attention:  Jeff Mercer, Manager, Lands Administration 
 
 
Dear Ms. Beaulieu and Mr. Mercer; 
 
Re:  Polaris Mine Water Licence NWB1POL0311 – 2011 4th Quarter and Annual Water Licence 

and Decommissioning and Reclamation Plan Reports 
 
Please find attached the Polaris Mine 2011 4th Quarter and 2011 Annual Reports required under 
Polaris’s Water Licence and Decommissioning and Reclamation Plan (DRP).  I have attached paper 
copies of this report to this letter in addition to an electronic copy (pdf format on CD).  I have not 
included a translation into Inuktitut as the translator is currently travelling.  I will forward the translation 
electronically as soon as we receive it. 
 
There were no activities or sampling done at the Polaris Mine site during the 4th Quarter of 2011 as the 
site was snow covered and there were no effluent discharges due to the freezing temperatures.  Apart 
from the sampling of Garrow Lake in the 2nd Quarter of 2011, all monitoring was conducted during the 
3rd Quarter of 2011 which was previously reported.  As of September 2011, it has now been nine years 
since the mine ceased production and closed and seven years since reclamation was completed.  The 
Polaris Mine has been a Recognized Closed Mine under the Metal Mining Effluent Regulations (MMER) 
since 2006 and has no further obligations under MMER. 
 
If you have any questions regarding this report, please do not hesitate to contact me. 
 
Yours truly, 
 
 
 
Bruce Donald 
Reclamation Manager 
Environment  
Teck Resources Limited 
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1. INTRODUCTION 
The Polaris Mine ceased operation in September of 2002.  Immediately upon mine closure, reclamation 
activities commenced in accordance with the Decommissioning and Reclamation Plan (DRP) approved 
by the Nunavut Water Board and Indian and Northern Affairs Canada.  The DRP as well as the Water 
Licence requires reporting of work and monitoring activities on both a quarterly and an annual basis.  
This document includes both the 2011 4th Quarter and the 2011 Annual Report for the Polaris Mine site. 
 
An executive summary of this report translated into Inuktitut is included as Appendix 1.  

2. 2011 4th QUARTER REPORT 

2.1. Reclamation Activities 
During the entire 4th Quarter of 2011, the Polaris Mine remained unoccupied by personnel.  All 
reclamation activities are now fully completed.  

2.2. Site Monitoring 
During the entire 4th Quarter of 2011, the Polaris Mine remained unoccupied by personnel and no 
monitoring events occurred as all surface waters were frozen.  As a result there is no effluent water 
quality data to report. 

2.3. Financial Reporting 

2.3.1. Updated Financial Report 
No further costs have been expended as all activities for the year are now complete.   

2.3.2. Request for Adjustment` 
As stated in the 3rd Quarter report, Teck is not requesting an adjustment of its reclamation security 
(currently there is $3.539M posted) as this topic will be reviewed as part of any re-licensing 
activities going forward. 
 

3. 2011 ANNUAL REPORT 
Part B, Section 6 of the Water Licence requires that an Annual Report be filed that includes the 
following topics. 

3.1. Unauthorized Discharges 
The Polaris Mine had no unauthorized discharges to report. 

3.2. Progress Report of Studies and Plans 
o The primary issue that has not been resolved is a geotechnical report discussing potential 

future subsidence of the ground surface over the underground mine workings.  This remains 
outstanding. 

o The Spill Contingency Plan is now null and void as there are no further activities or 
conditions on site that require a spill contingency plan. 
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3.3. Executive Summary of Report Translated into Inuktitut 
Included in Appendix 1 is an executive summary of both the 2011 4th Quarter Report and the 2011 
Annual Report translated into Inuktitut. 

3.4. Summary of Closure and/or Reclamation Work Undertaken 
o A summary of any closure and reclamation work undertaken during the year and an outline 

of work anticipated for the next year is outlined below: 
o During the 3rd Quarter of 2011, the key annual monitoring requirements for the Polaris Mine 

were undertaken. 
o From July 16th to 21st, 6 people were on site to conduct a geotechnical inspection, 

topographical monitoring by surveying, retrieving thermistor data from landfills, and 
collecting other miscellaneous samples.  A contractor also had two people on site making 
final preparations for removal of all remaining equipment and supplies from the site.   

o A site inspection was conducted by 4 AANDC representatives on July 17th.  The group 
consisted of Ian Parsons, (AANDC, Water Resources); Kevin Robertson (Lands Inspector, 
AANDC), Holger Hartmaier, consulting Geotechnical Engineer from BGC Engineering; and 
Christine Berube (summer student, Water Resources).  The AANDC representatives spent 
all day on site and inspected all areas of significant reclamation activities.   They also 
collected water samples from Garrow Creek, Garrow Lake, Frustration Lake and LRD 
Quarry Landfill.    

o On September 1st, the final removal of Teck’s temporary exploration style camp, site 
materials, equipment, and supplies was done by sea lift.  A wood shed was left for a local 
Inuit at his request.  Two quads, a boat and miscellaneous equipment remained on site until 
September 2nd for the Garrow Lake sampling event.  After the Garrow Lake sampling was 
completed, this equipment was also removed.   

o .No further reclamation work is planned and not has been requested by regulators who have 
inspected the site. 

3.5. Estimate of the Total Mine Closure Cost 
An update of reclamation and monitoring costs was presented in the 3rd Quarter report and no 
further costs were incurred in the 4th Quarter of 2011. Total costs for 2011 were $474,000.  No 
further work under the Closure Plan nor the Water Licence are required.  The Land Leases have 
now expired and the Water Licence expired at year end. 

3.6. Public consultation / Participation 
 No public consultations were conducted as the site is basically dormant other than for 

monitoring. 
 One Inuit resident from Resolute assisted with the annual inspection and maintenance 

program at the site.  In addition to providing local employment, the local knowledge for 
the safety of workers on site is important.  Having a local resident involved with 
monitoring of the site has the benefit of ensuring that the nearest community is aware of 
site activity and site conditions. 

3.7. Work Conducted in Response to Inspection or Compliance Reports 
o None required.   
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3.8. Effluent and Water Quality Studies Conducted 

3.8.1. Quantities of Fresh Water Pumped From Frustration Lake 
The water licence requires the monthly and annual quantities (in cubic metres) of water pumped 
from Frustration Lake to be reported. 

o No water was pumped as the site’s freshwater system was demolished and 
reclaimed in 2004. 

3.8.2. Garrow Lake Water Column Monitoring 
During 2011, the Water Licence required three monitoring events (at mid-winter, at maximum 
ice thickness, and at maximum ice melt) in two separate locations of the Garrow Lake water 
column stratigraphy.  The mid-winter monitoring event was not conducted as charter aircraft will 
not fly to this isolated, abandoned site in the dark.  The maximum ice thickness and maximum 
melt monitoring event did not occur due to problems with shipping sampling equipment to the 
site as discussed in the 2nd Quarter report.  The 3rd Quarter sampling event was reported in the 
3rd Quarter report.  
 
The 3rd Quarter reports include an analysis of the limnology of Garrow Lake in Appendix B in the 
form of Total Zinc concentration graphs from 2005 to 2011 for both the Centre sampling station 
(#262-3) and the South sampling station (#262-3A).  Trends were fully consistent with previous 
sampling events continuing to confirm the expected on-going stability of both the physical and 
chemical properties of the lake.  
 

3.8.3. Garrow Creek Effluent Monitoring 
The Water Licence and the DRP requires sampling of the Final Discharge Point from Garrow 
Lake during periods of effluent discharge. All water quality results were compliant with the 
parameters specified in the Water Licence. In addition there was no acute toxicity in either the 
Rainbow Trout or the Daphnia magna. Subleathality sampling was also done and some 
subleathal effects were noted. An assessment of this is provided in Appendix 2.  The details of 
the monitoring results can be found in the previously submitted 3rd Quarter report.  The 3rd 
Quarter report also reports the sample results from the reference area and Garrow Bay sample 
results. 

3.9. Details of Water Use or Waste Disposal Requested By the Board 
 There is no fresh water use at the site.  No details of water use have been requested by 

the board. 
 There was no waste disposal at the site.  All debris generated in 2011 was removed 

from site along with the sealift of other materials leaving site. 
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1. yKo3tkzJ6 Nw]N3ymJ6 si]v6 wk4tg5 
sN si]v6 Nw]N3ymJi4 si]visJ6 WzJQ/z tnmwoczJ5 wmj5 WJNstj5 si]v6 
wk4t]go3tbsymJ6. 

2. rh]j1m]z5 
sN si]v6 rao3]X6 kxbsymJi5 xml si]voxE/K5 moLQ5 mNsJ6 xg3bsJ6 wm3j5 WJNstj5 
whoic]M3m5 tyWE #!, @)!!u xml bwmwizk5 sxy/Exc]/JiCb tnmQZ/3bzi tnmwoczJi. 
 
 
si]vymtx3g6 kNozi sxyi6 vJyMsg6 mDoeu bwmzi mDoe WQxoMsymm5 !(*!u xml 
vJ]yN3Li bwmzi5 ckwgi=izk5 sttbsNho3iEMsbzi5 W/EbsMs3g5 ytWE @))$u. xCA 
b]m5 cspn3bsiscb3g5 mDoeu vJyMsg5 xml Z?mf5 cspn3iz5 xCAb]m5 vJycbMsg5 kNccymJ5 
sxN3usl W?oxJoEpqi5 vNbu wMsli xs/zi @)!!u. 
 
ckwgi=izk sttNhi6 vJyMsqg6 mDoeu @)!!atlA ryxi ytWE !ugx6, rao3]X6 ]t4f5 
Wdtq5 bwvz kbsMsg5 yi3bstDJq5, Wdtq5 xyql sux3Jxf5 sy/slt4. eJli y3lx6 
bwfz em4bsMsg6 kNousk5 wkqk5 bwfz em4bsd/sMsm5. m]D4 tnm]o4, sux6 xyDl/ql 
Wd]t5 ho mDoeuMsg5 ytWE @aCh4izi QxD byzi cspnDt4nslt4. QxD byz cspn3bs/Em5, 
bwfx wqCJtDJw5 bwvz ]kbsMsuJ5. 

3. wms2 Wsizb sxy/siz 

WzJzi tnmwoczJi, wms2 Wsizb sxy/siz QxD byzi vJyMsg6 ytWE @atlA 
xml QxD ]fzb ]f4iz cspn3bsMsuJ6 WNhxDyb]m5 JMwu, xZyu xml ytWEs2 
WQx3izi. 

3.1. QxD ]fz 

wm3j5 WJNst4 W/ExctyJ6 WNhxDy b]m5 cspn3bscbdpli QxD ]fzi4 ]f4tlA. wMQxD5 
@ wms2 Wsizb cspnDt=]i5 ttCymJ5 xs/sMsg6 cspnDt=i3i5. wms2 Wsizb 
cspnDto]m5 mo4ymJ5 moQxcbti4 wmj5 WJNstzi5. sm xbi ttCymJ5 Nw]N3ymlQ5 
ttCymJ5 WmEsJi4 cspnDtu5 csp/sifw5: 

xei3n6 n=4n/6 xqiz1

beo]m3j5 xq]M6 0.07 0.50 15.00
whob3=z xq]MaJNg 0.14 1.00 30.00

JMw/2/2011 0.0030 0.011 1.0
JMw/12/2011 0.0002 0.025 1.0
JMw/18/2011 0.0002 0.057 1.0
JMw/23/2011 0.0001 0.062 3.0
xZy/16/2011 0.0002 0.041 1.0
xZy/26/2011 0.0002 0.041 1.0
ytWE/2/2011 0.0002 0.041 1.0
ytWE/F)(F!! 0.0003 0.051 1.0

spElA_cspn3bsJ5 uri3nsJ5 who=Zi5
cspn3bsJt=]]i5 1

cspn3bsJ5 s9lq5:

wm3j WJNsts2 whob3=z

n=C/4nciz_s4gj5 wayJxj5

 

3.2. QxD byzb bEsao]E 
wm3J5 WJNst4 W/ExctyJ6 cspn3bstxli cspnbsJtn3u4 Wdplt4 QxD byzb 
bEsaoE1izi5 mDwi5 yfcqtxi3]Xao3X5. bmN cspn3i6 vJyMsg6 ytWE @, 
@)!!atlA. 



 

  
 
Nw]N3lA, cspn3bslxb3ij5 csp/sJ5 iEsQ/sMslt4 bwmwLt4l: 

 nNmiz QxD byzb ho xb3Nguqg6  WJtQlA bEsaoEizb xp]Qqiq5 G]h3l 
wto?oxli bEsao3XoxizH b?i wmzb bEsao]Eizi. 

 cspn3bsJi csp/sJ5 ]c3Xyxi5bys2 wczk5 trLA bys2 xplxzi 
cspn3bsJtsJ5 bwmwgMsg6 xiA3gi xCAJ3tg5 bwmzi sttbsNhiz W/E3bsm5.   

 
wMQxD5 #u wloo4 mDoeu cspnDti4 kxMsbK5 wmzb cspn3bs=zi5 wtoEizi5 
wmzb bEsaoEizi5. cspn3bsJt=]i5 wloc3uJ5 sfiz: wmz, sN3iz, SMciz, 
bEsaoEiz xml SMclxoqvlxm]z5. wMQxD5 $u wloo4 wms2 wm3lcm]z5 
cspn3bsJt=iq5 W/sMsg5 wto]Eizi5 bEsao]E4g3u5 wm3u5.  
 
sQxN3gxlu4 csp/sJcMsqg6 xml wm3lz ho bfnsJ6: 

 ]c3Xyz wms2 n=C/4nciE/z xbq3g3u4 g]zig6 ).@ ]s4g3j5FwayJx3j5 G(ubu4 
s4gj5 wtiz xml wvi3nziH, xml 

 n=C/4nciz xqi3nDcb3g6 (]ubu4 wtizi G).@@! ]s4]gj5Fway3Jx3j5 n=C/4n3u4H 
xml !)]ubu4 wtizi G).#&^ ]s4]gj5Fway3Jxj5 n=C/4nbcizH, xml 

 bwm n=C/4nbciz uro?oEli !!]ubu4 sti3u3g5 G).!%# ]s4]gj5Fway3Jx3j5 
n=C/4n3u4H, xml  

 !@]ubu4 wtiz, vtLQ5 n=C/4nciz uro]?oEli ).)@^j5 ]s4gj5Fway3Jxj5, xml 
uro?oxqNo]m3Li ).)!) trLA ]s4]gj5Fway3Jx3j5 trLA !%]ubu4 wtizk5. 

 
WmEsK6 spE/s/Exo4 xqi3]XaJ6 n=C/4n3bo4 GbwmwgJ6 !)]ubu4 wtiziH, 
g]zig6 ).% ]s4[gj5FwayJx3j5 bwmwbExctyJ5 wmj5 WJNstu ]fzi by3u]z3g3u5. 
wMQxD5 % wloo4 ttcymJi NlNqwyJ5 uro?oxizi4 n=C/4ns2 bwmzi5 @))%ui5. 

3.3. xtq5 wms2 ]c3Xyxig5 
xq3bsymJ5 ckwgizk5 sttbsNhij5 X3NAtti cspnExctyJ6 wms2 ]c3Xyxi4 
mDwaJi xCa b]m5. bfx cspn3bsJt4nw5 W/sMsg5 WzJzi tnmwoczJ5 xs/f5 
cspnDt4ni4 WJN3ygxCb WMsymZb GbflA wMQxD5 ^ cspn3bs=MEu cspnDt=]i5 
si]vq5H. csp/sifw5 sm x]bi ttCymJ5. 

3.3.1. xsX3g6 euflu ns/symJ5 
xsX3g6 euflu ns/symJ5 y=zJ6 ns/symiz c3XyxkzsJ6 wm6 ]fANdlA nsymJ3u5. 
xq3bsymiq5 hD3ymJ5 gxXw nsymJ3u W/ExctyK5 ]cXyxig5 wmDJw5 cspn3bscbEx]o5 
xCAb]m5. JMw !(atlA, ]cXyxig6 wm6 cspn3bsMsg6 xml csp/siz xpXlQMsbz 
xCAJi xiA3gi bwmwgcbMsizg5. n=C/4nw5 wm3u xt4gJ6 Nns]b bwmwizk 
wh]mlNqg6 wms Wsiz W9lA. sfxb? csp/sifw5: 

 n=C/4n6 xei3n6 ).)))^ ]s4gj5Fway3Jx3j5 GvtlAH 
 n=C/4n6 ).)!@ali s4gj5Fway3Jx3j5 GvtlAH 

3.3.2. hvvzJ6 by6 
gxXo3h3bsli ctyymJ6 hvvzJ6 by3u cspn3bscb3g6 xCA b]m5 yfcDiCz5 xs/f5. wm3u 
WMsgA5 cspn3bsJ4n3u4 ct4yymJ3u5 hDymDJ4g3bcm]z5 wm3u. ct4yymJ6 ho xb3Nqtx3g6 
xml bfnsJ3bcCi t]h3g3u4 gxX1u4 b?z ct4goxE/symJ3u5. bys2 wmz vrxtxMsg6 
bfnsiz moLa xml mCDJqLi ysCDJNil wmz NlNwbsviMsg6 cspnDti5. 
 

4. ckwgM]baiz xb3Nqiz mDoeu 
ckwgM]baiz xb3Nqiz mDoeu sxy/scb3g6 s/CoEpmEs2 cspn3tzk5 mDoeu 
xml ctoEiqb eauZ3bsiqi.   



 

4.1. kNzb xsMizb eay/3bsiz 
kNzb xsMizb NlNwymtx3gi4 eauZ3bscbMsg6 xCA b]m5 cspn3bsli 
wiM4Xoxiz kNzb ]c3Xyxig6 x]bi s/C4ys==is2. rauZ3i6 @)!!atlA sp3Ngxli 
xyp3ibcMsqg6 xCAJ5 yKixi5. y=zoEizi ne]/3tyJ6 kNax6 wMQxD5 &ug6. 

4.2. y4/3Xyxb eauZ3bsiz 
xCAb]m5, eauZcb3gA5 WzhwoczJi y4/3Xyxi bwfi y=zo3tbsvi3ymmb 
ckwgi=izk st3tbsNh4tlA xebsif. eauZ3Lb cspNhcb3gA5 thymm]zb y4/3Xyxk 
xehMsym/K5 mok5. eauZ3Lb bfnsJi cspncb3gA5 y/zi bffnsJcm]z5 y4/3Xyxi 
xyp3bsifi5 yfk5 xml mo1k5, bfnsJ3u thJcXoxqg6. ttCs/3ymJi eauZ3bsJi 
y4/3xyxi b?i wMsJ3bo wMQxD5 &ugi4. 

4.3. xCAb]m5 kNzb xebsymizb cspn3bsiz 
NlNwymMEgfllt4 Wqmb wm3j5 WJNstti ckwgizbl]i5 sttbsNhizb X3NAtu 
xqbsymJi ckwosExcm]zb miCz cspn3bsizi. xCA b]m5, cspn3bstcb3bK5 
wui3h3g3j5 s/CoEpmEj5. @)!!atlA cspn3bsiE/zb si]vz wMscbsJ6 b?i wMQxD5 
*u. cspn3bsiz wlocMsuJ6 xeh3bsymJ5 nN/symJi s?l]i5 xypExbsifw5 
ckwgizk5 sttbsHh4tlA sfNi wlxig5: 

 QxD byz, ]fz xml yuoxaymJ6 
 hvvzJ6 by3u ct4goxaymJ6 xdtoxaymJ3ul 
 k]b6 gxX4b3=s]J2 kNz 
 y=zJoxaymJ6 kNz 
 xg3bsJ6 x4b3=4 
 xsX3g6 euf]l2 ns/symiz 
 s/C4ys3=sMsg5 wy3b3=q5 
 y4/3xyx w[lzzig6 gM4b3==is2 

 
scsyEym/q5 ]A9b vgpctQqb si]voxq5 Nw4oQx3ymJ5: 
 
kNz 1 – QxD byz, ]fz yuoxEymJ3l 

 “sp3Ngxlqg6 xsizk5 wiM4if5 ]cz ct4ytbsym]J2 yuoxaym]J2 mNC]b6 
mg/sixo3tlA xCAb]m5 kNzb cspn3bsizi. niCqb y=zo3tym]J2 yus]J2 
bfnsiz kabs?oxMsqg6 wm3j5 s?l]i5 xb3Nqg6 JMw @)!!u cspnbstlA.”  

 “wa/E gz=zig6 y=zo3tbs]J2 bfnsiz ckwqtx3g6 xml xgtcyx3Li 
nSpymJ6 y=zJoxEymJ3u5 vq]h/f]l4 wmsij5 th?oxqg6.” 

 “bwmzi wAt3bsoMsmb, gxX1u4 cty?oxJcwN3g6 w[lzzi ct4goxE/symJ3u4 
mo3j5 kctyJts2 h9lzi. ctyymJ6 s?l]i5 gxX4 moj5 kctyJtoxEymJ6 
w[lzzi]g2 gxXz xq4o?oxJ6 G]h3l th?oxiz yoy?oxlilH xgi xCA]bm5 
bwmwizk5 gxXz xqo?oxJ6. xqo?oxiz bwmwNhQ/sJ6 yfj5 xml moj5 
wvizi5 fxXz k4t3XoxJ6 ciQ]/i5 iQ3Xyxi5 QxD byzb. bmN bwmw]g]/3g6 
wkj5 bwmwtbsNi bwmwcbif]dg6 s?C4ys3=4 WQx3bsMs3tNA.  bmN 
xb3Nqgflli bwmwcb3iz bwmwty]J]/3g6 wm6 tiX4lil so4X4lil gxXu 
ctyuymJ3u5 by3u5 ]fj5 wmsif5 xs/stlA. ryxio, gxX4 ctgoxEymJ6 wm3u 
kc]z3tycb3m5 xml h]iymdg6 bys2 wmzb wmcizi4 GNlNw3bs/Exo4 A9bf5 
euDMsqmb bys2 wmciE/zb xqizi4 kxbstlQ5 cspn3bsJ]t5 xyqk5 
bwmwizk5 bmN NlNwyJ6 bys2 wmzb xqiz hi3ymqg6 bwmzi5 
@))*aMsym1m5H. 
 
  

 
 
 



 

kNz  2 – hvvz]J2 byzb ct4goxE/syziz xdtoxaymJ3l 
 “hvvz]J2 bys2 sXbsJNDtzb xd]b ho ckwqtx3g6, wui xeh3g3u4 nSlbosLi 

n3?s?oxqg6 ]f4=siqi. yKixi xeh3bsMsg5 kaXoxJ5 thlt4 wl3noxaymJ5 
spE/sMsg5 xb3Nqg3ug5 JMw @)!!atla cspn3bsm5 xml raixA5 
vmQ/sqvlxDi ckwqLi.” 

 “W/3izb wMz ct4goxEymJ5 gxXoh3ymJ5 bwmwgJ6 WJtQlA yf 
x/4bs?oxcb3izk5 ctyymJ3u cspn3bstlA. bys2 wmz ctyymJ3Xyu 
spE/sMsg6 yfcqg6 JMw @)!!u cspn3bstlA. 

 
kNz 3 – k]b6 gxX4b=oxE/symJ6 

 W3Jxaqg3u wkjqg6 t]h3XoxJ6 sp3NMsg5 NlNwbslt4l ryxi wh]mlNqg5. 
niCi y=zJ5 gxX4b3=oxEymJ3u vJyJ6 xb3NgzqLt4. wh]mlN3g3u 
NlNwbsJcMsqg6. 

 
kNz 4 – y=ziz kNs2 

 “spN3gxli bfnsJi4 xyp3ibcMsqg6 s/C4ys3==is2 y=zizi bf/sJi JMw 
@)!!atlA kNz cspn3bstlA whmQlA yKixi mg/sMstNA cspn3bsm5. 
sp3Ng3u4 bfnsJi WbcMsqg6 y=zizi JMw @)!!u cspn3bstlA 
xb3NDbsJN3gi4 wk1k5 s?l]i5 smJ3k5.” 

 “xCA b]m5 dtoEiz eauZ3bstlA NlNwyJ6 sp3NgmEu4 wiM4g3i4 WbcMsqg6 
mgis2 yKixi sxy/scb3tlA G]h3l, bwmzi @))%ui5H.” 

 
 kNz 5 – xg3bsJ6 x4b3=4 

 kNzb cspn3bsifzb si]vz scymJ6 “NlNwymJ3u4 y=zizb xbNoizi 
Wbcqg6 s?l]i5 ne]/3gi4 x4g3lfi4 bfnsJ3bcMsqg6. ktymJ3i4 s?l]i5 
wlg36mJi4 wiM1izk5 WbcMsqg6 bf/sJi x4b3=s2 y=ziqi.” wh]mlN3gi4 
NlNwbsJcMsqg6 si]voxaymJ3u. 

 
kNz 6 – xsX3gfl euu ns/symJ5 kNj5 so4bsymlt4 

 “negi4 x4b3lfi Wbcqg6, kt4ymJil]i5 s?l]i5 vb4ymJ3i4 wiM1ifi4 
bf/sJcMsqg6 xsX3gfl eu3u ns/symJi JMw @)!!u cspn3bstlA.” si]v6 
scymuJ6 ns/stlA @)!)u xpQqg5 x4b3lfw kxbstlQ5 mgis2 yKitxzi, 
xml sN3izb cspnDtq5 xeh3bstlQ5 ]t4f5 netyMsg5 xsmiz ho sozb 
sz]biqg6. 

 
kNz 7 – s/C4ys3=s2 wy3b3==iq5 

 “b3muo]m6 tnmw5 wy3b3==iq5 bf/sZu4 ho WsJw5 ckwqtx3g5 xml 
xb3Nguomzb NlNwfbcqg5 kaMom]zbl]i5 JMw @)!!u cspn3bstlA”. 

 “y=ziz yKixi wy3b3=lxbsMs3]g2 nSlbo3bsviMsg6 yz3bstx3Li 
@))(atlA y=ziz xeh3bsviLi Wsqlx3m5 b/sMsg6 ckwqtx3g6.” 
 

kNz 8 – y4/3Xyxb w[lzzig6 gM4b3==i6 
 “y=ziq5 w[lzzig5 gMb3==is xb3Nguqtx3g5 spE/sMsg5. bfnsJ3u mok5 

kabs?oxJ3u4 WbcMsqg6, ysCDJwl]i5 th?oxqg5 y4/3Xyxi JMw @)!!u 
cspn3bstlA. wmz w[lzzig6 y4/3Xys2 yfcqtxMsg6 mNsJ6 xml yKixi 
kNz cspn3bsictlA bmN NlNwyJ6 ysCDJu4 mCDJ1ul]i5 bEsj3gcXoxqg6 
xeh3bsym]J2 y4/3Xyxi5.” 

 “xsmizb wiM1iz xml ckwoziz gxXsJ5 gro]E5 bwmwotbsymJ5 mo1j5 
xml yfj5 bf/sMsg5 y4/3Xyxi mgi4ns2 yKixi cspn3bsictlA.” “ryxio 
xbq3LA y/o]mz xb3Ngug]/qg6 xml WoExaviExcdpqg6.” 
 

]Nmli kNzb cspn3bsizb si]vz wMscbsJ6 b?i wMQxD5 *u. 



 

4.4. QxD byzb wmz dtyymJ6 
xCA b]m5 eauZ3]i5 y=zizi4 QxD byzb vJytbsMsg6. xZy @))^atlA, xqJtDlw5 
gxXw5 nSlboxE/sMsg5 bmN spE/sMsg6 ]fzb cizi QxD byzi WJtQlA yfj5 
bwmwtbsJ5. bwmwizk5 bys2 wmz dtyymMsg6 xfizi @))% xml @))*. eauZ3]i5 
nSlbzi4 netyJ6 sp3NmEg3u4 xyp3i3u4 ckwozizb xCAu5 xCAj5 WJtQlA 
vJ]yN3g3u4 y]f2 h]iizk5 GbflA dtoEizb ttCs/3ymizi4 wMQxD5 &uH. wmz bys2 
xqo?o3gZlx6 ).^& ]ubu4 @))%u5 @))*j5, mNsJ6 xyp3ymJi3g6 etzi5 kaxk5 JMwu 
bys2 wmz xyp3icMsg6 uri3n3u4 ).!]ubu4 
.   

csnDt=]i5 @ _ QxD byzb y=ziz 
   

      

  
bys2

y=ziz    

s9lz  (s4]g5 ]ubj5) scsy4nw5 

27-Ji-05 1005.30   
24-xZy-05 1005.26 ]flxDi3g6 i4Mhiz W9lA 
29-Ji-06 1005.69   

09-JMw-06 1005.62 ]f4g6 gxXf5 nSlboxaymJf5 
20-xZy-06 1005.50 ho ]f4g6 ]f4gxlJi3Li 

31-JMw-07     1005.60 ]f4g6 gxXf5 nSlboxaymJf5 

19-JMw-08     1005.97 czb3tbsymJ3u4 xg3gA5 bmqtxgu 

29-xZy-08  cspnDNqbK5 m9olx3m5 

24-JMw-09     1006.09 czb3tbsymJ3u4 xg3gA5 bmqtxgu  

14-JMw-10 1006.04 czb3tbsymJ3u4 xg3gA5 bmqtxgu 

19-JMw-11 1006.10 czb3tbsymJ3u4 xg3gA5 bmqtxgu 

 
  

5. xyq5 kNw5 sxy/symJ5 
cvixA5 sxyis2 wm3lcm]z5 sp3Ngi4l xb3Nqvlxm]z5 mDoeu, sxyi6 xiEs2 
hvizi4 CnlXwu, sxyi6 wlxi x4b3lfw5 sNizi4, xml sxyi6 n=C/nDJw5 kNzi 
mCDJim]zb y3lxc==i3u n=C/4nc==i3u cspn3bsMsg5 WzJzi tnmwoczJ5 @)!!u. 

5.1. CnlXwu xkEj5 cspn3i6 
wms2 WJNstzi xml ckwgizk5 sttbsNhizb X3NAtzi W/ExctyJ6 yfcqtlA 
QxD byzi wcNw/3]t5 mDoeugiCzb, xkEs2 hviz sxy/sdlA CnlXwu5. 
NlNwymtx3g5 xkEs2 hvizb ttCymJi wMQxD5 (ug5. ytWE @@u xml @#u, CnlXwu, 
xkEs2 hviz sz]biMsg6 %) r]MubFwvC #$k5 wvCk5 vJ]yN3Li G^^ 
r]MubFwvClxbsMsg6H. QxD byz szyicg6 *) ]r9Mubs2 sz]bi CnlXwu5 NlNM]b3g6 
bwmwgnwNsMsm]z5 QxD byzi. 
 
ryxio, mDlx]b4 WJbs]J4 ckwm5 bmN wh]mlNqm]z5: 

 ykKixi ckwgizb si]vqi GwMsli xq3bsymJ5 wAt3bsiq5 xml 
ckwgizk sttbsNhizb X3Ns]bH, Xsl wxE4n8 wm3i4 x?tu4l cspn3tmEf5 
x?toE]p5 scymJ5 $( r]Mubu4FwvCj5 xkEz xk]D3tlA sl3j5 xbsy3j5 ]c3Xyxi4 
waM3yJN3g6 !]ubu4 bEsDJxi4 ]c3Xyxig3u4 wm3u4, *.%]ubu4 wticoLA. xml 
slv]i5 *aJ5 bwmnwN6 xk]CtQ/ExcC/3g6 wti3b3hdlA bmN waM3ymiz bEs2 
@]uba3ix3m5 !).%  ]ubj5 trlA. scMsuJ6 xk]Ci3nsXA6 bwmnwN6 waMyZ/3g6 
eMustQi3n3u. xkEs2 hviz ytWEstlA dti3nsMsg6 $( r]MubFwvCj5 bmN 
xgbsMsg6 u{b wxE4ns2 cspnDtQMsbz, sz]bkMsqg6 xk]Ciz slw5 xbsy6 
NX3l, bmN waM3yJNyZ/qg6 ]cXyxi4 !)]ubj5 wttQJ3j5. 
 



 

 
 c3XyQqbz bys2 waM3bsZ/3X5 c3Xyzi]z3g3u4 by3u, bwm bm3u4 ]cXyxl xbi3g3l 

xt4g3uv/3g6 n=C/4nciz, ckwggwN6 wm6 ]f4g6 b3yu5 ]f1j5 ho sz]bkC/qg6 
wms WJNstb WJN3tbzi5 moQxcbti5. 

5.2. x4b3=u sNizb cspn3bsiz 
tnmw5 sN3i3ys]t5 xeh3bsMs3g5 bmwk5 xsX3g6 euflu ns/symJ5 x4b3lfi xml 
xg3bsJ6 x4b3=u ns/symJi. sN3i3ys5 xgi bm3u4 woy=symJ5 sN3iysti4 xpqgi 
wto]E4i sozil bmi gxX1u xml wti3n3u x4b3=c=sJ3u sxy/sdlA sN3izb 
ckwgiz. csb]m5 sN3iys]t5 soymJ3ug5 xml bmwi wJiqi ns/symJ3i 
ttCbs?oxJ5 wui4 ttCXoxlt4 bmwio]m6 sN3iystcgi. bwm xs/b]m5, bfx ttCymJ5 
bfNz ttCDtqi5 kxbscb3g5 xgwNDtylt4 csb]m5 sN3izb ttCXoxym/qi5 bmwi 
sNi3ysti5.  
 
]c3Xyx bm3u4 x4b3lfw5 ns/symJ5 wJicg5 soq5 !.* ]ubu4 xml sN3iysti4 
woy=symlt4 bfnstylt4l xsmizi4 G]h3l kNz xscb3g6 xs/b]m5H ni3nsJ6 
sooxEymJ3u5 Gxsmcb3iz wJi]X6 !.%]ubH bwmwizk5 bwfx x4b3lfw5 ns/symJ5 
dxacb3g5 xCAo]m6. ttCymJ5 %.@u b?ilxb6 sivoxaymJ3u *aJi4 ttCymJdto4 
NlNwymJi4 i4Mh1izb sN3izbl]i5 xyp3cbizi xC]A2 wlxi. 

5.3. n=C/4ncst=i6 y3lx=is2 wi=izb kNzb hDymiz 
ckwgi=izk5 sttbsNhizi mDoeu, n=C/n3j5 hDbsymJ5 kNz wlxi guax2 
n=C/nc=sMs]g2 y3lxaMs3]g2 w[ld]bi ]W/3bsMsg6. ryxio, czb ]cXoymvi3]g2 
n=C/4nbcDJ4]g2 SJDJxi4 Wbo4 x]bi hCym]J2 cwg3u w[lc==is2 guax2 wMzi. 
ckwgizk sttbsNhiz W/EbsMsg6 xml uroM3u4 ).% ]ubu4 wJioj5 so4bsli 
bwvz gxXzi5 woy=sMsg6 bwfz hDymi3j5. ]t4f5 xqMsg6 cspn3bsJtn3u4 ]cXyxi5 
n=-C/4n3bcm]z5 bw?hm]z3g3u4 xCA b]m5 cspn3bscb3m5 cspn3bstlA netNh4LA 
n=C/4nciz ho so4bsym1m5 ]c3Xyxig3j5 sozk5 gxX4j5 nlmJ3j5. cspnD]t5 netyJ5 
bmwu4 xei3n6 n=C/4n6 xml tyi3n6 n=C/nw5 gi g]zig5 whob3=zb xqbsymJ5 
n=C/4nw5 mDoeu.  

6. ckwgi=ixk5 st3tbsizk5 WoEx5 
 
nlm3nwi6 vJyMsqg6 @)!!atlA. ytWE !, @)!!atlA bwfx xuxfq5 xqJtsinwl 
uri3nwl Wd[t5 bwvz ]kbsMsg5 mDoeu5 sux3Jxf5 xml xsMs/slt4 cl]N5 kNzk5 
vNbu. kaxi WzJzb tnmwoczJ5, ]t4f5 Nuidtqi4 Wdti4 WbcDiMsg6 mDoeu. 
xbsygx6 eJ1u5 nNmN6 w[l ho bwvig6 ciQ/i3us5 wkw5 voix3mA wkw5 
kNdtzkbs]M3li srsf5. 
 

7. NMs]b3bsymJ5 xuxfq5 rNs/w5 sz]bkD]t5 
 
wMsJ6 wMQxD5 !!u WzJQ/zi tnmwoczJ5 kbso3bsymJ6 mDoeu wAt3bsiz, 
ckwgizk sttbsiz xml sxyi6 _ cyMEi4 rNs/3i4 xgMsm]zb bmgjz. rNs/w5 
sg3bsJ5 @)!!u kaxk5 WzJzi tnmwoczJ5 NMsb3bsymMsg6 
R$&$,%))aixChQ/sli. xqJ3u WmEu4 rNs/3i xgMsqg5 tnmzi tnmwoczJi 
@)!!atlA WJtQlA bwvi WoEi xml sxyi6 bwmwbExctymb wAtEij5 
ckwgizkl sttbsNhij5 X3Nst4 W/EymoMsm5. 
 
gz=QlA W/Exciz mNsJ6 wmj5 WJNst4, Gwhoixg6 tyWE #!, @)!!uH, t4f5 whmj5 
bmeuo]m6 W/Excbq5 moLQ wmj5 WJNst4 vJytbsMsg5. t4f5 whmJ5 rNs/3i 
sz]bkDti4 Wbcqg6 mDoe W9lA moLQ5 mobs/Ex]o5 wmj5 WJNstuz3gi4. 
 



 

t4f5 scsyccb3ymJ5 g4yCstu4 g4yCgwNExciqi4 wmj5 WJNst4 ]Wu4 bw/sJ6 xfisJ6 
sxy/sdlA mDoeu sz]bklA kax @)!!. bmN ho xebsviExo4. ]t4f5 mNsj6 g4yCg5 
st3ttJmlt4 xuxfzi #,%#(,)))u4 nlm3n3bsizb ni?3bsymizi molA ckwgoiz 
bfx scm/stsJ5. 
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  Our File #: TC-03-01 
April 3, 2013 
 
Mr. Bruce Donald 
Teck Metals  
PO Box 2000 
Kimberley BC  V1A 3C1 
 

Dear Mr. Donald: 

RE: Implications of Sublethal Toxicity Testing Results at Polaris Mine 

At the request of Teck Metals (Teck), Azimuth has prepared this brief summary of results of 

sublethal toxicity test results at the Polaris Mine, Little Cornwallis Island and implications of 

failures of sublethal toxicity testing on future monitoring and/or requirements, based on 

Environment Canada guidance within the Metal Mining Effluent (MMER) regulations. The 

impetus for this technical letter is to review the most recent results of sublethal toxicity testing 

and discuss implications, if any, on future long-term monitoring requirements at the Polaris 

Mine.  

Tables 1 and 2 provide a summary of acute and sublethal toxicity data respectively between 

2003 and 2011. Results of these tests have been discussed within other submissions, 

however, the consequences of toxicity in acute and sublethal tests has not.  

No acute lethality to rainbow trout (Oncorhynchus mykiss) and the waterflea (Daphia magna) 

have been recorded in two or three times annual toxicity testing since 2003, save a single 

event in 2007 when testing was conducted by a different laboratory. Given the lack of acute 

toxicity, there is no requirement within the MMER to conduct any further testing (e.g., a 

toxicity identification evaluation) nor follow up assessment of effluent quality. 

There has been consistent sublethal toxicity since 2003 for two of three species tested. 

Because the effluent from Garrow Lake is slightly brackish, effluent has been salinity adjusted 

to allow testing of marine organisms. A brief summary of most recent 2010 and 2011 results 

(Table 2) is as follows:  

 No effect to topsmelt (Atherinops affinis) survival or growth rate at full strength effluent 

 In the 2011 Echinoderm (Dendraster ecentricus) fertilization test, only the full strength 

effluent concentration produced a significantly lower fertilization ratio relative to the 
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control group. The IC25 was 41% and the IC50 was >53%. Similar results were 

observed in 2010, with slightly lower IC25 and IC50 values (67% and >100%).  

 In the 2011 algal reproduction test (Champia parvula), there was 43% impairment to 

cystocarp production at the IC25 level. In 2010, there was 68% impairment to 

cystocarp production, but only at the highest effluent concentration (66%). The IC25 

was estimated at 41% effluent. 

With respect to the implications of sublethal toxicity of effluent, Environment Canada MMER 

guidelines specifically address this in a recent March 1, 2012 update to the MMER. The link 

to the test specifically relating to sublethal toxicity of effluent can be found at 

http://canadagazette.gc.ca/rp-pr/p2/2012/2012-03-14/html/sor-dors22-eng.html . A summary of 

the specific text within this update is as follows:  

4. The Amendments remove the requirement in Schedule 5, paragraph 17(g) and 

referred to in paragraphs 21(1)(a) and 25(a) to compare the results of sublethal 

toxicity testing with results of biological monitoring studies to determine if there is a 

correlation. These comparisons did not lead to meaningful results on a consistent 

basis. 

In place of the previous requirement in paragraph 17(g), the Amendments 
introduce a new requirement to include, as part of each interpretive report for 
biological monitoring studies, a summary of the results of effluent 
characterization, water quality monitoring and sublethal toxicity testing. (see 
footnote 4) Prior to the Amendments, many mines voluntarily included such a 
summary in each interpretive report, but this requirement will ensure that this 
summary is provided in all cases, aiding in the interpretation of the results of 
biological monitoring studies. 

This text clearly states that there is no specific requirement to conduct follow up testing in the 

receiving environment, nor have such studies attempting to do so found any correlation. 

Notwithstanding this, Azimuth did undertake a receiving environment effects assessment in 

2003 on nearshore water quality, plume delineation and dispersion and metals 

concentrations in benthic clams offshore of Garrow Creek. No effects and no potential effects 

was found because of rapid dilution and dispersion of the slightly brackish plume within the 

upper few cm of the water column as it entered the marine environment of Garrow Bay.  

In summary, there are no follow up procedures or studies that are required in the event that 

sublethal toxicity is found in effluent. The trigger for follow up investigations lies in consecutive 

failures in acute toxicity tests, which have never been observed at Polaris Mine. Thus, there 

is no requirement to pursue any incidences of sublethal toxicity as part of a long-term 

monitoring program of discharge from Garrow Lake 

Please let me know if you required any further information. 

 

Sincerely, 

Azimuth Consulting Group Partnership 

 
 
Randy Baker, MSc, RPBio. 

http://canadagazette.gc.ca/rp-pr/p2/2012/2012-03-14/html/sor-dors22-eng.html
http://canadagazette.gc.ca/rp-pr/p2/2012/2012-03-14/html/sor-dors22-eng.html#4
http://canadagazette.gc.ca/rp-pr/p2/2012/2012-03-14/html/sor-dors22-eng.html#4


Table 1.  Summary of Polaris Mine acute toxicity tests, 2003 - 2011.

Test Date Species Tested Test Type Sample 
Method Consultant Laboratory

LC50 Lower 
Confidence Limit 

(% effluent)

LC50 Upper 
Confidence Limit 

(% effluent)

Rainbow Trout 96-hr LC50
29-Jul-03 Oncorhynchus mykiss Survival Grab EVS Consultants, North Vancouver, BC > 100 - -
19-Aug-03 Oncorhynchus mykiss Survival Grab EVS Consultants, North Vancouver, BC > 100 - -
16-Sep-03 Oncorhynchus mykiss Survival Grab EVS Consultants, North Vancouver, BC > 100 - -
7-Jul-04 Oncorhynchus mykiss Survival Grab EVS Consultants, North Vancouver, BC > 100 - -

27-Jul-04 Oncorhynchus mykiss Survival Grab EVS Consultants, North Vancouver, BC > 100 - -
24-Aug-04 Oncorhynchus mykiss Survival Grab EVS Consultants North Vancouver, BC > 100 - -
16-Jul-05 Oncorhynchus mykiss Survival Grab EVS Consultants North Vancouver, BC > 100 - -
6-Aug-05 Oncorhynchus mykiss Survival Grab EVS Consultants North Vancouver, BC > 100 - -
15-Jul-06 Oncorhynchus mykiss Survival Grab Golder Associates, North Vancouver, BC > 100 - -
23-Aug-06 Oncorhynchus mykiss Survival Grab Golder Associates, North Vancouver, BC > 100 - -
9-Sep-06 Sample lost due to laboratory error
26-Jul-07 Oncorhynchus mykiss Survival Grab ALS Environmental, Winnipeg, MB PASS - -
23-Aug-07 Oncorhynchus mykiss Survival Grab ALS Environmental, Winnipeg, MB > 100 - -
6-Sep-07 Oncorhynchus mykiss Survival Grab ALS Environmental, Winnipeg, MB > 100 - -

30-Aug-08 Oncorhynchus mykiss Survival Grab Nautilus Environmental, Burnaby, BC > 100 - -
9-Sep-08 Oncorhynchus mykiss Survival Grab Nautilus Environmental, Burnaby, BC > 100 - -
18-Jul-09 Oncorhynchus mykiss Survival Grab Nautilus Environmental, Burnaby, BC > 100 - -
16-Jul-10 Oncorhynchus mykiss Survival Grab Nautilus Environmental, Burnaby, BC > 100 - -
23-Aug-10 Oncorhynchus mykiss Survival Grab Nautilus Environmental, Burnaby, BC > 100 - -
23-Jul-11 Oncorhynchus mykiss Survival Grab Nautilus Environmental, Burnaby, BC > 100 - -
7-Sep-11 Oncorhynchus mykiss Survival Grab Nautilus Environmental, Burnaby, BC > 100 - -

Daphnia magna  48-hr LC50
29-Jul-03 Daphnia magna Survival Grab EVS Consultants, North Vancouver, BC > 100 - -
19-Aug-03 Daphnia magna Survival Grab EVS Consultants North Vancouver, BC > 100 - -
16-Sep-03 Daphnia magna Survival Grab EVS Consultants North Vancouver, BC > 100 - -
7-Jul-04 Daphnia magna Survival Grab EVS Consultants, North Vancouver, BC > 100 - -

27-Jul-04 Daphnia magna Survival Grab EVS Consultants North Vancouver, BC > 100 - -
24-Aug-04 Daphnia magna Survival Grab EVS Consultants North Vancouver, BC > 100 - -
16-Jul-05 Daphnia magna Survival Grab EVS Consultants North Vancouver, BC > 100 - -
6-Aug-05 Daphnia magna Survival Grab EVS Consultants North Vancouver, BC > 100 - -
15-Jul-06 Daphnia magna Survival Grab Golder Associates, North Vancouver, BC > 100 - -
23-Aug-06 Daphnia magna Survival Grab Golder Associates, North Vancouver, BC > 100 - -
9-Sep-06 Daphnia magna Survival Grab Golder Associates, North Vancouver, BC > 100 - -
26-Jul-07 Daphnia magna Survival Grab ALS Environmental, Winnipeg, MB PASS - -
23-Aug-07 Daphnia magna Survival Grab ALS Environmental, Winnipeg, MB 67.4 59.7 76.1
6-Sep-07 Daphnia magna Survival Grab ALS Environmental, Winnipeg, MB 86.6 - -

30-Aug-08 Daphnia magna Survival Grab Nautilus Environmental, Burnaby, BC > 100 - -
9-Sep-08 Daphnia magna Survival Grab Nautilus Environmental, Burnaby, BC > 100 - -
18-Jul-09 Daphnia magna Survival Grab Nautilus Environmental, Burnaby, BC > 100 - -
16-Jul-10 Daphnia magna Survival Grab Nautilus Environmental, Burnaby, BC > 100 - -
23-Aug-10 Daphnia magna Survival Grab Nautilus Environmental, Burnaby, BC > 100 - -
23-Jul-11 Daphnia magna Survival Grab Nautilus Environmental, Burnaby, BC > 100 - -
7-Sep-11 Daphnia magna Survival Grab Nautilus Environmental, Burnaby, BC > 100 - -

LC50 (% 
effluent)



Table 2.  Summary of Polaris Mine sublethal toxicity tests 2003 - 2011.

Test Date Species Tested Test Type Sample 
Method Consultant Laboratory

EC25 or IC25 
Lower Confidence 
Limit (% effluent)

EC25 or IC25 
Upper Confidence 
Limit (% effluent)

Topsmelt (Atherinops affinis ) 7-d Growth and Survival Toxicity Test - Growth Endpoint
19-Aug-03 Atherinops affinis Growth Grab EVS Consultants, North Vancouver, BC > 72.3 - -

7-Jul-04 Atherinops affinis Growth Grab EVS Consultants, North Vancouver, BC > 72.6 - -

27-Jul-04 Atherinops affinis Growth Grab EVS Consultants, North Vancouver, BC > 69.0 - -

24-Aug-04 Atherinops affinis Growth Grab EVS Consultants North Vancouver, BC > 71.0 - -

16-Jul-05 Atherinops affinis Growth Grab EVS Consultants North Vancouver, BC > 71.4 - -

6-Aug-05 Atherinops affinis Growth Grab EVS Consultants North Vancouver, BC > 67.4 - -

16-Jul-10 Atherinops affinis Growth Grab Nautilus Environmental, Burnaby, BC > 100

Topsmelt (Atherinops affinis ) 7-d Growth and Survival Toxicity Test - Survival Endpoint
19-Aug-03 Atherinops affinis Survival Grab EVS Consultants, North Vancouver, BC > 72.3 - -

7-Jul-04 Atherinops affinis Survival Grab EVS Consultants, North Vancouver, BC > 72.6 - -

27-Jul-04 Atherinops affinis Survival Grab EVS Consultants, North Vancouver, BC > 69.0 - -

24-Aug-04 Atherinops affinis Survival Grab EVS Consultants, North Vancouver, BC > 71.0 - -

16-Jul-05 Atherinops affinis Survival Grab EVS Consultants, North Vancouver, BC > 71.4 - -

6-Aug-05 Atherinops affinis Survival Grab EVS Consultants, North Vancouver, BC > 67.4 - -

16-Jul-10 Atherinops affinis Survival Grab Nautilus Environmental, Burnaby, BC > 100

Sandollar Echinoderm (Dendraster excentricus ) 92-h Echinoderm Fertilization Test
19-Aug-03 Dendraster excentricus Reproduction Grab EVS Consultants North Vancouver, BC 3.8 1.1 7.2

27-Jul-04 Dendraster excentricus Reproduction Grab EVS Consultants North Vancouver, BC 8.7 7.6 9.9

24-Aug-04 Dendraster excentricus Reproduction Grab EVS Consultants North Vancouver, BC 17.5 11.6 22.6

16-Jul-05 Dendraster excentricus Reproduction Grab EVS Consultants North Vancouver, BC 5.2 4.4 6.0

6-Aug-05 Dendraster excentricus Reproduction Grab EVS Consultants North Vancouver, BC 15.6 13.6 18.3

16-Jul-10 Dendraster excentricus Reproduction Grab Nautilus Environmental, Burnaby, BC 66.6 42.6 83.1

Red Algae (Champia parvula ) 7-d Sublethal Algal Toxicity Test

19-Aug-03 Champia parvula Reproduction Grab

Saskatchewan Research Council (SRC), 

Saskatoon, SK 13.6 9.0 16.0

27-Jul-04 Champia parvula Reproduction Grab SRC, Saskatoon, SK 26.6 20.8 31.5

24-Aug-04 Champia parvula Reproduction Grab SRC, Saskatoon, SK 45.3 36.3 58.1

16-Jul-05 Champia parvula Reproduction Grab Stantec Inc, Guelph,ON 24.6 22.2 27.2

6-Aug-05 Champia parvula Reproduction Grab SRC, Saskatoon, SK 45.3 27.5 52.4

Red Algae (Champia parvula ) 48-hr Sexual Reproduction Test
23-Aug-10 Champia parvula Reproduction Grab Nautilus Environmental, Burnaby, BC 41.1 37.3 43.9

EC25 or IC25 (% 
effluent)

LC50 (% effluent) for survival endpoint only
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