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MONITORING DATA



\teck it

Bruce J. Donald
Reclamation Manager

March 31, 2004

Prairie & Northern Region
Environment Canada

Room 200, 4999 98" Ave.
Edmonton, AB T6B 2X3

Attention: Peter Blackall, Regional Director of Environmental Protection

Dear Sir;

Re: Polaris Mine — 2003 ANNUAL Metal Mining Effluent Requlations Summary Report

Please find attached a revised Polaris Mine annual MMER summary report as the original report submitted
January 27, 2004 was not complete and contained errors. There were no non-compliant concentrations related to

Schedule 4 limits and no non-compliant results of the acute lethality tests during the year.

The following is included in our revised 2003 Annual Submission:

1. Requirements under Schedule 6
e Identification of Site, Owner, Location, etc.
¢ Non-Compliance information
e Table 1 — Monthly Mean Concentrations, pH Range and VVolume of Effluent
e Table 2 — Results of Acute Lethality Tests and Daphnia Magna Monitoring Tests

2. Requirements under Part 1 Section 8

Results of studies conducted under Part 1, Section 4 (Effluent Characterization)
e Results of studies conducted under Part 1, Section 5 (Sublethal Toxicity Testing)
e Part 1, Section 6 Required Frequency of Effluent Characterization

e Results of studies conducted under Part 1, Section 7 (Water Quality Monitoring)

During 2003, Teck Cominco conducted only one series of sublethal effluent testing in error contrary to the
requirements of Part 1, Section 6 of the MMER. The report contains a letter from our consultants explaining the
error. Teck Cominco intends to comply with section of the regulations as part of our monitoring program planned
for 2004 and 2005.



The monitoring data required to be reported in electronic format has been emailed to you along with an electronic
copy of this report (emailed March 31, 2004).

Please note that the location of the final discharge point previously submitted had a typographical error which has
been corrected in this report.

If you have any questions regarding the annual report or aspects of the application of the MMER to the Polaris

Mine, please feel free to contact me at any time.

Yours truly,

Original signed by B. Donald

Bruce Donald

Attachments: Revised 2003 MMER Annual Report
cc: Walter Kuit (Teck Cominco Limited)

Joe Dahoy (Cascade Management)

Patrick Allard (Azimuth Consulting Group)



SCHEDULE 6

(Section 22)



SCHEDULE 6

(Section 22)

Mine Name : Polaris Mine

Mine Operator: Cominco Mining Partnership and Teck Cominco Ltd.
Mine Address: Box 188, Resolute, NU X0A 0BO

Telephone: (867) 253-2201 (Site Manager, Joe Dahoy)
E-mail: joe.dahoy@teckcominco.com

Location of Final Discharge Point:
Garrow Lake Siphons at 75° 22" 32 N, 96° 48” 37" W.

Reporting Period: January 1, 2003 to December 31, 2003

Date of Report: Revised March 31, 2003

Non-Compliance Information:

There were no non-compliant effluent discharges during 2003. All effluent sample results were
within Schedule 4 limits.

There were no non-compliant acute lethality tests during 2003.



SCHEDULE 6

TABLE 1
MONTHLY MEAN CONCENTRATIONS, pH RANGE AND VOLUME OF EFFLUENT (1)(2)
As Cu CN Pb Ni Zn TSS Ra Effluent Volume
MONTH (mg/ll)  (mg/L)  (mg/L) (mg/L) (mg/ll)  (mg/L)  (mg/L) (Bg/L) pH (m?
January ND' ND* ND' ND' ND' ND' ND* ND* ND* ND*
February ND* ND* ND* ND* ND* ND* ND* ND* ND* ND*
March ND* ND* ND* ND* ND* ND* ND* ND* ND* ND*
April ND* ND* ND* ND* ND* ND* ND* ND* ND* ND*
May ND' ND' ND' ND' ND' ND' ND! ND* ND! ND!
June ND* ND* ND* ND* ND! ND! ND! ND! ND! ND!
July 0.000 0.001 0.005 0.006 0.001 0.055 3.00 0.005 7.77 - 7.84 1,555,704
August 0.001 0.001 0.005 0.001 0.002 0.137 4.25 0.005 7.85-8.10 2,909,048
September 0.001 0.001 0.005 0.002 0.003 0.165 8.67 0.007 7.94 - 8.06 2,824,710
October ND* ND* ND* ND* ND* ND* ND* ND* ND* ND*
November ND! ND! ND! ND! ND! ND! ND! ND! ND! ND!
December ND* ND* ND* ND* ND* ND* ND* ND* ND* ND*

Note ! - "ND" refers to any measurement not taken because there was no deposit from the final discharge point.
Note 2 - "NMR" refers to any measurement not taken because no measurement was required in accordance with the conditions set out in Section 13

of the regulations.




SCHEDULE 6
TABLE 2

RESULTS OF ACUTE LETHALITY TESTS AND DAPHNIA MAGNA MONITORING TESTS

DATE SAMPLE

EFFLUENT ACUTELY LETHAL
TO RAINBOW TROUT

EFFLUENT ACUTELY LETHAL
TO DAPHNIA MAGNA

COLLECTED (Yes or No) (Yes or No)
30-Jul-03 No No
20-Aug-03 No No
16-Sep-03 No No




REQUIREMENTS UNDER SECTION 4 OF PART 1

EFFLUENT CHARACTERIZATION




Monthly Sampling of Effluent in Garrow Creek for EEM
(Lat 75°22'32", Long 96°48'37")

Conventional Water Chemistry and Water Quality Parameters

Field Dissolved

Sample Date  Lab pH  Field pH Temperature Oxygen Hardness  Alkalinity Ammonia Cyanide Nitrate TSS

2003-07-29 7.84 7.69 0.30 10.53 459 46 0.08 0.005 0.102 3

2003-08-19 8.10 8.70 1.22 4.94 1130 103 0.03 0.005 0.225

2003-09-16 7.96 8.75 0.19 3.95 1540 122 0.04 NA 0.217

Dissolved Metal Concentrations

Sample Date Aluminum Cadmium Iron Mercury Molybdenum  Arsenic Copper Lead Nickel Zinc Radium ?%°
2003-07-29 0.1 0.00016 0.02 0.00005 0.002 0.0004 0.00057 |0.00319| 0.00115 0.0625 0.005
2003-08-19 0.1 0.00037 0.03 0.00005 0.002 0.0010 0.00097 |0.00046| 0.00265 0.1460 0.005
2003-09-16 0.1 0.00047 0.04 0.00005 0.005 0.0010 0.00099 [ 0.00046| 0.00365 0.1860 0.005

NA - Not Available (no sample).
Note® - All concentrations are in mg/L, except pH which is in pH units and temperature which is in °C

Concentrations in red italics were set to the detection limit.




POLARIS MINE ANNUAL MMER REPORT

REQUIREMENTS UNDER SECTION 5, PART 1

APPENDIX A
i. Information specified in Schedule 5 of the MMER (June 2002) for Reference Method
EPAW 95-EPA West Coast: 7-day Topsmelt Survival and Growth Test.

APPENDIX B
i. Information specified in Schedule 5 of the MMER (June 2002) for Reference Method
EPS 1/Rm/27-EC: 92 hr Echinoderm (sand dollar) Fertilization Test (Annual)

APPENDIX C
i. Information specified in Schedule 5 of the MMER (June 2002) for Reference Method
EPA/600/4-91-003, Method 1009.0: Algae (Champia parvula) 7-day Sublethal Growth
Test (Annual).



APPENDIX A

7-d Topsmelt Growth and Survival Toxicity Test



Reporting Requirements for Reference Method EPA/600/R-95/136

Effluent Sample
i. Name & location of operation generating the effluent
e Polaris Mine, Little Cornwallis Island, Nunavut
e Final Discharge Point for Garrow Lake is geo referenced as 75° 22° 32” N, 97° 48’ 37" W.
ii. Date & time of sampling
o Samples for yearly sublethal toxicity testing were collected:
Wednesday August 20, 2003 - 12:30 AM
iii. Type of sample
o Final effluent water
iv. Brief description of sampling point
e 20m downstream of the siphon discharge point at Garrow Lake dam
v. Sampling method
e Water was collected from at least 15cm below the surface using a water pump with silicon tubing
e Water was collected from the upstream direction
e The pump was flushed with site water for at least one minute prior to sample collection
o 4 x20L sample bottles were filled
vi. Name of person submitting samples
o Dennis Lu (Gartner Lee)

Test Organisms Imported from External Supplier
i.  Species of test organism
e Topsmelt (Atherinops affinis)
ii. Name and city of testing laboratory
e EVS Environment Consultants, North Vancouver, BC
iii. Source of test species
e Aguatic Bio Systems (ABS), Fort Collins, Colorado
iv. Date test species acquired on
e August 21, 2003
v. Indications of deviations from EC guidance on the importation of test organisms
¢ No deviations from EC requirements
vi. Percent mortality of fish in 24-hour period preceding the test
o <10% mortality
vii. Age at start of test
e 10 days post-hatch
viii.Unusual appearance, behaviour, or treatment of larvae before their use in the test
¢ Nothing unusual, no excessive crowding of larvae, larvae appear healthy, disease-free, stress free,
iX. Confirmation that larvae are actively feeding and swimbladders are not inflated
e Larvae actively feeding and swimbladders not inflated
X. Confirmation that temperature change was <3°C and dissolved oxygen was maintained at >6mg/L during
transport
o Temperature change was <2°C and dissolved oxygen supersaturated mg/L during transport
xi. Test organism acclimation rate at the testing laboratory
e Holding water conditions upon arrival were DO=supersaturated, pH=7.3, T=22°C
e Organisms were acclimated slowly overnight
e Addition of EVS lab seawater at intervals of 30 — 60min to reach acceptable conditions
e Organisms were acclimated to DO=8mg/L, salinity=28ppt, T=20°C




Reporting Requirements for Reference Method EPA/600/R-95/136

Test Facilities and Conditions

Vi.

Vil.

viil.

Xi.

Xil.

Xiii.

Xiv.

Test type & method

e 7-day Topsmelt (Atherinops affinis) Survival and Growth Toxicity Test

e Static renewal

e Sample water was renewed daily

o Reference Method - EPA/600/R-95/136 (EPAW 95-EPA West Coast)

Indications of deviations from requirements in Sections 11 of Method EPA/600/R-95/136 (EPAW 95-

EPA West Coast)

¢ No deviations from requirements

o Salinity controls were run

e Sample water salinity was 5.3ppt

Date and time for start of definitive test

e Friday August 22, 2003 - 5:00 PM

Test vessel description

e 600mL beaker

Person(s) performing the test and verifying the results

o Kevin Goodearle, Julianna Kalocai, Sioe Lie Kwee, Rachel DeWynter, Edmund Canaria, and
Armando Tang

pH, temperature, dissolved oxygen, and conductivity of unadjusted, undiluted effluent

e pH-79, T-20.0°C, DO - 11.0mg/L, C - 9570umhos/cm, (salinity - 5.3 ppt)

Confirmation that no adjustment of sample or solution pH occurred

e No pH adjustment

Indication of aeration of test solutions before introduction of fish

e Pre-aeration at 6.5mL/min/L for 30mins due to supersaturation of sample with O, when sample was
heated to 20°C

e DO was reduced from 11.0mg/L to 7.8 mg/L

Indication that EC guidance document for salinity adjustment was followed

e No deviations from EC guidance document on preparation of hypersaline brine

o HSB prepared from natural seawater concentrated to 90ppt (by freezing/refreezing to remove frozen
layer and concentrate salts)

e No deviations from EC guidance document for salinity adjustment of sample

e HSB was added to samples to salinity adjust them from 5.3ppt to 30ppt

Type and source of control/dilution water

e UV-sterilized, 0.45um-filtered natural seawater from the VVancouver Aquarium

Concentrations and volumes tested

Concentrations (% effluent volume / total volume) tested and total volumes used were:

Control (0%) - 200 mL

Salinity Control (0%) - 200 mL

4.5% - 200mL

9.0% - 200mL

18.1% - 200mL

36.2% - 200mL

e 72.3% -200mL

Number of replicated per concentration

o 5replicates per concentration

Number of organisms added to each test vessel

e 5 fish per vessel

Manner and rate of exchange of test solutions

o Daily renewal



Reporting Requirements for Reference Method EPA/600/R-95/136

xv. Measurements of dissolved oxygen, pH and temperature

Results
i.

Vi.

DO: 6.6 -7.8mg/L, pH: 7.7 - 8.2, T: 19.0 - 20.0 °C, salinity: 29 - 31 ppt

Number and % of mortalities of fish in each test solution

Totals from all 5 replicates are presented:

Control (0%) - 1/25 = 4%

Salinity Control - 0/25 = 0%

4.5% - 0/25 = 0%

9.0% - 0/25 = 0%

18.1% - 0/25 = 0%

36.2% - 0/25 = 0%

72.3% - 1/25 = 4%

Average dry weight per original fish in test vessel

Means from all 5 replicates are presented:

Control (0%) - 1.18 mg

Salinity Control - 1.14 mg

45%-1.13mg

9.0% - 1.32 mg

18.1% - 1.09 mg

36.2% - 1.11 mg

72.3% - 1.14 mg

Estimate of 7-d LCsy (95% CL)

7-d LCso concentration > 72.3% effluent (highest concentration tested due to dilution for salinity
adjustment)

Quantal statistic methods not applicable

Estimate of 7-d ICzs (95% CL ) for growth

7-d IC,5 concentration > 72.3% effluent (highest concentration tested due to dilution for salinity
adjustment)

Quantal statistic methods not applicable

Current reference toxicity tests (95% CL) for 7-d LCx, for survival and 7-d 1Cs, for growth

Reference toxicity tests for Toxicant: Copper

Test conducted on August 22, 2003, same day as effluent test

Reference toxicant test was conducted on the same batch of externally supplied topsmelt used in the
effluent test and under the same experimental conditions as the effluent test

7-d LCx survival = 122mg/L Cu, 95% CL = 111-135mg/L

7-d 1Cs growth = 122mg/L Cu, 95% CL = 106-132mg/L

Reference toxicity warning limits (+/- SD) for 7-d LCs, for survival and 7-d 1Cs, for growth

Reference toxicity tests for Toxicant: Copper

7-d LCsp survival = 139 + 63mg/L Cu,

7-d 1Cs growth = 136 + 52mg/L Cu



APPENDIX B

92-h Echinoderm Fertilization Test



Reporting Requirements for Reference Method EPS1/RM/27-EC 92 (Sperm Cell)

Effluent Sample
i. Name & location of operation generating the effluent
e Polaris Mine, Little Cornwallis Island, Nunavut
¢ Final Discharge Point for Garrow Lake is geo referenced as 75° 22° 32” N, 97° 48” 37" W.
ii. Date & time of sampling
o Samples for yearly sublethal toxicity testing were collected:
Wednesday August 20, 2003 - 12:30 AM
iii. Type of sample
e Final effluent water
iv. Brief description of sampling point
e 20m downstream of the siphon discharge point at Garrow Lake dam
v. Sampling method
e Water was collected from at least 15cm below the surface using a water pump with silicon tubing
e Water was collected from the upstream direction
e The pump was flushed with site water for at least one minute prior to sample collection
e 4 x20L sample bottles were filled
vi. Name of person submitting samples
e Dennis Lu (Gartner Lee)

Test Organisms
i. Species of test organism
e Sandollar Echinoid (Dendraster excentricus)
ii. Name and city of testing laboratory
e EVS Environment Consultants, North VVancouver, BC
iii. Source of test species
e M-REP, Escondido, California
e All adults providing gametes are from the same population and source
o Gametes are spawned in-house at EVS
iv. Date test species acquired on
e August 22, 2003
v. Holding time and conditions for adults
e Adults received at the testing laboratory the day of the test, shipped overnight
vi. Indications of deviations from EC guidance on the importation of test organisms
¢ No deviations from EC requirements
vii. Weekly percent mortality of adults being held over 7d preceding test
o <2% per day over the 7 days preceding the test
viii.Age of test organisms
e <4 hours after spawning
ix. Unusual appearance, behaviour, or treatment of adults or gametes before test start
e Organisms appear healthy

Test Facilities and Conditions

i. Testtype & method
e Echinoderm (Dendraster excentricus) Fertilization Toxicity Test
e Static

e Reference Method — EPS/1/RM/27 with 1997 amendments
ii. Test duration

e 10:10 min (10min sperm + 10min sperm & egg)
iii. Date and time for start of definitive test



Reporting Requirements for Reference Method EPS1/RM/27-EC 92 (Sperm Cell)

e Friday August 22, 2003 - 5:00 PM
iv. Test vessel description
e 16 x 125mm test tubes
v. Person(s) performing the test and verifying the results
o Kevin Goodearle, Julianna Kalocai, Sioe Lie Kwee, Rachel DeWynter, Edmund Canaria, and
Armando Tang
vi. Indication of rate and duration of pre-aeration of test solutions before initiation of test
e No pre-aeration
vii. Confirmation that no adjustment of sample or solution pH occurred
e No pH adjustment
viii.Procedure for sample filtration
¢ No sample filtration
ix. Procedure for preparation of hypersaline brine (HSB) as per EC guidance document on salinity
adjustment — July 1997
e No deviations from EC guidance for salinity adjustment
X. Procedure for salinity adjustment as per EC guidance document on salinity adjustment — July 1997
¢ No deviations from EC guidance for salinity adjustment
o Salinity adjusted from 5ppt to 29ppt
xi. Type and source of control/dilution water
e UV-sterilized, 0.45um-filtered natural seawater from the Vancouver Aquarium
xii. Concentrations and volumes tested
Concentrations (% effluent volume / total volume) tested and total volumes used were:
Control (0%) - 10mL
Salinity Control (0%) - 10mL
4.6% - 10mL
9.1% - 10mL
18.2% - 10mL
36.5% - 10mL
e 73.0% -10mL
xiii.Number of replicated per concentration
o 4 replicates per treatment concentration
xiv. Number of organisms per container
e 2000 eggs per 10mL vessel
xv. Measurements of pH and dissolved oxygen in sample water before use
e pH-8.3,DO-8.4mg/L
xvi. Measurements of pH, temperature, dissolved oxygen, and salinity during test
e pH-7.9-84,T-15.0-15.5°C, DO - 8.1-8.4mg/L, salinity - 29ppt

Results
i. Number and % of fertilized eggs in each test concentration

e (Number is equal to percent since totals were 100)

e Control (0%): #F =51, 50, 52, 54 #UF =49, 50, 49, 46

e Salinity Control: ~ #F =51, 52, 50, 51 #UF = 49, 48, 50, 49

o 4.6%: #F = 35, 40, 29, 45 #UF =65, 60, 71, 55

e 9.1%: #F = 36, 28, 33, 25 #UF =64, 72,67, 75

o 18.2%: #F =22, 24,18, 20 #UF =78, 78, 82, 80

e 36.5%: #F=12,8,7,10 #UF =88, 92, 93, 90

o 73.0%: #=1,0,2,0 #UF =99, 100, 98, 100



Reporting Requirements for Reference Method EPS1/RM/27-EC 92 (Sperm Cell)

Estimate of 1C,5 (95% CL) for fertilization success

IC»5 concentration = 3.8 (1.1 - 7.2)% v/v effluent

Quantal statistic method = log linear interpolation

Current reference toxicity tests (95% CL) for 1Cx, for fertilization
Reference toxicity tests for Toxicant: Sodium Dodecyl Sulfate
Test conducted on August 22, 2003, same day as effluent test
Reference test conducted under same conditions

ICs, for fertilization = 1.3mg/L SDS, 95% CL = 1.1-1.5mg/L



APPENDIX C

7-d Sublethal Champia (Algae) Toxicity Test



Reporting Requirements for Reference Method EPA/600/4-91/003 Method 1009.0

Effluent Sample

Vi.

Name & location of operation generating the effluent
e Polaris Mine, Little Cornwallis Island, Nunavut
e Final Discharge Point for Garrow Lake is geo referenced as 75° 22° 32” N, 97° 48’ 37" W.
Date & time of sampling
o Samples for yearly sublethal toxicity testing were collected:
Wednesday August 20, 2003 - 12:30 AM

iii. Type of sample

o Final effluent water

Brief description of sampling point

e 20m downstream of the siphon discharge point at Garrow Lake dam

Sampling method

e Water was collected from at least 15cm below the surface using a water pump with silicon tubing
e Water was collected from the upstream direction

e The pump was flushed with site water for at least one minute prior to sample collection

o 1 x 4L sample bottles were filled

Name of person submitting samples

o Dennis Lu (Gartner Lee)

vii. Temperature of water upon receipt at lab

e 13°C

Test Organisms

Species of test organism

e Algae (Champia parvula)

Name and city of testing laboratory

e Saskatchewan Research Council [SRC], Saskatoon, SK

Source of test species

Sexually mature male and female branches

Obtained from USEPA, Hatfield Marine Science Center, Newport Oregon, 1995
Appear in good health

Females have trichogynes, males have sori with spermatia

Test Facilities and Conditions

Vi.

Test type & method

e Champia parvula sexual reproduction test

e Static, non-renewal

o 2-day exposure, followed by 5-7 day recovery period for cystocarp development
o Reference Method - EPA/600/4-91/003, Method 1009.0

Date and time for start of definitive test

e Friday August 22, 2003 - 10:00 AM

iii. Test vessel description

e 270mL transparent polystyrene cups with polystyrene lids

. Person(s) performing the test and verifying the results

o Mary Moody

Indication of pre-aeration of test solutions

e No pre-aeration

Confirmation that no pH adjustment of sample or solution occurred
e No pH adjustment



Reporting Requirements for Reference Method EPA/600/4-91/003 Method 1009.0

Vil.

viii.

X.

Xi.

Xil.

Xiil.

Results
i.

Indication that EC guidance document for salinity adjustment was followed

e No deviations from EC guidance document on preparation of hypersaline brine

o HSB prepared from natural seawater at 90ppt

o No deviations from EC guidance document for salinity adjustment of sample

Salinity adjustment: 642mL effluent + 258mL HSB + 9mL test nutrient solution

Salinity of samples adjusted from 5ppt to 30ppt

Type and source of control/dilution water

e Natural seawater collected at the Pacific Environmental Center, Environment Canada, North
Vancouver, BC

o Filtered to 0.2um and autoclaved prior to use

o Salinity adjusted as per EC guidance document to 30ppt with HSB from the same source

Concentrations and volumes of test solutions

Concentrations (% effluent volume / total volume) tested and total volumes used were:

Control (Natural Seawater) (0%) - 100mL, 4.5cm depth

Salinity Control Brine (0%) - 100mL, 4.5cm depth

4.5% - 100mL, 4.5cm depth

8.9% - 100mL, 4.5cm depth

17.8% - 100mL, 4.5cm depth

35.6% - 100mL, 4.5cm depth

71.3% - 100mL, 4.5cm depth

Number of replicated per concentration

o 3replicates per concentration

Number of organisms per test chamber

e 5 female branches + 2 male branches per chamber

Measurements of pH, temperature, dissolved oxygen, and salinity of sample before use

e pH-7.93, T-235°C, DO - 9.4mg/L, salinity - 5ppt

Measurements of pH, temperature, dissolved oxygen, and salinity of sample during test

o DO:7.8-8.0mg/L, pH: 7.74 - 8.98, T: 23°C, salinity: 30ppt

Number and % mortality of female plants after recovery in each test solution

e Totals from all 3 replicates are presented:
o Control (0%): 0 (0%) mortality
o Salinity Control (0%): 0 (0%) mortality
o 4.5%: 0 (0%) mortality
o 8.9%: 0 (0%) mortality
o 17.8%: 0 (0%) mortality
o 35.6%: 0 (0%) mortality
o 71.3%: 0 (0%) mortality
Mean number of cystocarps per plant in each test concentration
e Control (0%): 57.4; 49.6; 44.2
o Salinity Control (0%): 66.4; 44.0; 45.2
o 4.5%: 52.2;51.4;57.4
o 8.9%: 61.2; 63.6; 41.2
o 17.8%: 30.4;34.4;18.6
o 35.6%: 6.6; 6.0; 7.6
o 71.3%: 0.0;24;1.4



Reporting Requirements for Reference Method EPA/600/4-91/003 Method 1009.0

iii. Estimate of 1C,5 (95% CL) for cystocarp development
e ICy concentration = 13.6 (9.0-16.0)% effluent v/iv
Quantal statistic method was linear interpolation
iv. Current reference toxicity tests (95% CL) for ICs, for cystocarp development
Reference toxicity tests for Toxicant: Sodium Dodecyl Sulfate
Test conducted on July 29, 2003, within 30 days of effluent test
Reference toxicant test was conducted under the same experimental conditions as the effluent test
ICsp cystocarp development = 1.19mg/L SDS, 95% CL = 1.14-1.23mg/L
V. Reference toxicity warning limits (+/- 2SD) for ICs, for cystocarp development
Reference toxicity tests for Toxicant: SDS
e 7-d I1Cso growth = 1.47 (1.17-1.84) mg/L SDS



REQUIREMENTS UNDER SECTION 6 OF PART 1

SUBLETHAL TOXICITY TESTING FREQUENCY




4 Azimuth Consulting Group Inc.

~ 218-2902 West Broadway
Vancouver, BC V6K 2G8

N Phone: 604-730-1220

AZIMUTH

Fax: 604-739-8511

Our File #: TC-03-03

March 18, 2004

Sidney F. Bruinsma

Enforcement/Emergencies Officer, Nunavut
Northern Division, Environmental Protection Branch
Environment Canada

Box 1870, Igaluit

Nunavut X0A OHO

Dear Mr. Bruinsma:

Re: Polaris Mine EEM - Missed Sublethal Toxicity Test Sampling Event

Further to our recent discussion, we are pleased to document the issues and circumstances
surrounding the missed 2003 sampling event for sublethal toxicity testing (SLTT) of effluent at
Teck Cominco’s Polaris Mine.

First, Azimuth Consulting Group (Azimuth) takes full responsibility for the missed sampling
event, which resulted from an oversight on our part. Our staff have considerable experience
conducting environmental effects monitoring (EEM) programs under the Pulp and Paper
Effluent Regulations (PPER), which have been in place for some years. We understand the
importance of the SLTT as an EEM investigative tool and would not knowingly miss a
sampling event. The oversight comes from our interpretation of the new Metal Mining Effluent
Regulations (MMER) and how they apply to the Polaris Mine, which has a unigue discharge
situation (i.e., limited to approximately 60 days per calendar year). Under both the PPER and
MMER, two sampling events are required for the SLTT. However, if the discharge period is
less than 120 days, the PPER require only one sampling event. We mistakenly assumed that
these terms would also apply to the MMER, which provide less detail pertaining to the
requirements of this test than the PPER. This issue was compounded by the unique
discharge characteristics and receiving environment of the Polaris Mine, which make the
MMER more difficult to interpret and apply compared to mines discharging under more usual
conditions.

We became aware of the missed SLTT event during a December 2003 workshop intended to
present results of 2003 reconnaissance studies carried out at the mine and to seek feedback
from the Technical Advisory Committee (TAP) on our proposed study design for the Polaris
Mine. Following our presentation, Ms. Sandra Blenkinsopp pointed out that two sampling
events were indeed required under MMER. She then indicated that Environment Canada
would contact us to further discuss the implications of this matter.



® Page 2 March 31, 2004

We agree that the missed SLTT event is unfortunate and will ensure that this test is carried
out twice during the 2004 and 2005 discharge periods.

Please do not hesitate to contact us if you have any questions or require further clarification.

Sincerely,
Azimuth Consulting Group Inc.

Patrick Allard, M.Sc., R.P.Bio.

cC: Randy Baker (Azimuth)
Bruce Donald (Teck Cominco)



REQUIREMENTS UNDER SECTION 7 OF PART 1

WATER QUALITY MONITORING




Monthly Sampling of Exposure Station in Garrow Bay at mouth of Garrow Creek

(Lat 75°22'15", Long 96°48'30")

Conventional Water Chemistry and Water Quality Parameters

Field Dissolved
Sample Date  Lab pH Field pH Temperature Oxygen Hardness Alkalinity Ammonia Cyanide Nitrate TSS
2003-07-29 7.86 7.75 0.47 10.29 456 46 0.04 0.005 0.098 4
2003-08-19 8.13 8.36 1.08 5.01 1120 104 0.03 0.005 0.229 8
2003-09-16 7.85 8.38 -0.76 5.45 3620 117 0.03 0.005 0.159 10
Dissolved Metal Concentrations
Sample Date  Aluminum Cadmium Iron Mercury Molybdenum  Arsenic Copper Lead Nickel Zinc Radium **°
2003-07-29 0.1 0.00015 0.03 0.00005 0.002 0.0004 0.00080 | 0.00435 [ 0.00121 | 0.0594 0.005
2003-08-19 0.1 0.00038 0.05 0.00005 0.002 0.001 0.00106 | 0.00108 [ 0.00304 | 0.1490 0.005
2003-09-16 0.1 0.00024 0.03 0.00005 0.006 0.001 0.00059 | 0.00043 | 0.00169 | 0.0881 0.005

Note® - All concentrations are in mg/L, except pH which is in pH units, Radium 226 \which is in Bg/L and temperature which is in °C
Concentrations in red italics were set to the detection limit.




Monthly Sampling of Reference Station in Garrow Bay (1 km NE of Exposure Station)
(Lat 75°22'40", Long 96°47'12")

Conventional Water Chemistry and Water Quality Parameters

Field Dissolved
Sample Date Lab pH Field pH Temperature Oxygen  Hardness Alkalinity Ammonia Cyanide Nitrate TSS
2003-07-29 7.67 7.13 -0.27 9.27 989 33 0.03 0.005 0.005 3
2003-08-19 7.87 8.32 0.18 5.50 5830 115 0.02 0.005 0.005 32
2003-09-16 7.78 8.35 -1.36 3.42 5930 113 0.08 0.005 0.005 9
Dissolved Metal Concentrations
Sample Date Aluminum Cadmium Iron Mercury  Molybdenum  Arsenic Copper Lead Nickel Zinc Radium **°
2003-07-29 0.1 0.00002 0.01 0.00005 0.002 0.0004 0.00023 | 0.00032 | 0.00021 | 0.0010 0.005
2003-08-19 0.1 0.00003 0.01 0.00005 0.010 0.0020 0.00044 | 0.00021 | 0.00033 [ 0.0007 0.005
2003-09-16 0.1 0.00003 0.02 0.00005 0.011 0.0010 0.00028 | 0.00052 | 0.00026 |0.0011 0.005

Note® - All concentrations are in mg/L, except pH which is in pH units, Radium 228 which is in Bg/L and temperature which is in °C

Concentrations in red italics were set to the detection limit.




Bruce J. Donald
Reclamation Manager

May 13, 2004

Prairie & Northern Region
Environment Canada

Room 200, 4999 98" Ave.
Edmonton, AB T6B 2X3

Attention: Peter Blackall, Regional Director of Environmental Protection

Dear Sir;

Re: Polaris Mine — 2004 1° Quarter Metal Mining Effluent Requlations Report

Despite having a designated discharge location for effluent identified under Section 9 of the MMER, there was no
discharge from the Garrow Lake Tailings Impoundment Area during the period January 1, 2004 to March 31,
2004. While there is no data to report, | have completed the monitoring report as required by the regulations and
have attached it to this letter.

If you have any questions regarding the quarterly report or aspects of the application of the MMER to the Polaris
Mine, please feel free to contact me at any time.

Yours truly,

Bruce Donald
Attachments: 1% Quarter 2004 Monitoring Report

cc:
Walter Kuit (Teck Cominco Limited)
Polaris Mine Site Files
Randy Baker (Azimuth Consulting Group)

Teck Cominco Ltd. / Environment and Corporate Affairs
Bag 2000/Kimberley, British Columbia, Canada V1A 3E1 - Tel: 250-427-8405 - Fax: 250-427-8451 - Email: bruce.donald@teckcominco.com



POLARIS MINE - MMER MONITORING REPORT

1% OUARTER 2004

APPENDIX A
i. Information specified by Section 8.1 of Reference Method EPS 1/Rm/13

APPENDIX B
i. Information specified by Section 8.1 of Reference Method EPS 1/Rm/14

APPENDIX C
i. Concentration & monthly mean concentrations of each deleterious substance of Schedule 4
ii. pH of the effluents samples as required by subsection 12(1)
iii. Description of sample collection method
iv. Total volume of effluent deposited during each month of the quarter as per section 19
v. Mass loading of the deleterious substances set out in Schedule 4 and as per section 20

APPENDIX D
i. Results of the effluent characterization as per paragraph 15(1)(a)



APPENDIX A



Reporting Requirements for Reference Method EPS 1/RM/13

Section 8.1.1 Effluent

i. Name & location of operation generating the effluent

e Polaris Mine, Little Cornwallis Island, Nunavut

e Final Discharge Point for Garrow Lake is geo referenced as 75° 22° 32” N, 96° 48’ 37" W.
ii. Date & time of sampling

e No sampling conducted as there was no effluent discharge during the quarter.
iii. Type of sample

¢ No sampling conducted as there was no effluent discharge during the quarter
iv. Brief description of sampling point

e Discharge point of siphon at Garrow Lake dam
v. Sampling method

¢ No sampling conducted as there was no effluent discharge during the quarter
vi. Name of person submitting samples

¢ No sampling conducted as there was no effluent discharge during the quarter

Section 8.1.2 Test Facilities and Conditions
i. Testtype & method
e No testing conducted as there was no effluent discharge during the quarter
ii. Indications of deviations from requirements in Sections 2 to 7 of Method EPS 1/RM/13
o No deviations to report as there was no testing conducted during the quarter
iii. Name and city of testing laboratory
¢ No laboratory used during the quarter
iv. Percent mortality of fish in stock tank(s)
e None to report. There were no tests conducted during the period
V. Species of test organism
o None to report as there were no tests conducted during the period
vi. Date and time for start of definitive test
o None to report as there were no tests conducted during the period
vii. Person(s) performing the test and verifying the results
o No tests performed during the quarter
viii.pH, temperature, dissolved oxygen, and conductivity of unadjusted, undiluted effluent
¢ No data to report as there were no tests conducted during the period
ix. Confirmation that no adjustment of sample or solution pH occurred
¢ No adjustment to report as there were no tests conducted during the period
X. Indication of aeration of test solutions before introduction of fish
o None to report as there were no tests conducted during the period
xi. Concentrations and volumes tested
e No data to report as there were no tests conducted during the period
xii. Measurements of dissolved oxygen, pH and temperature
¢ No data to report as there were no tests conducted during the period
xiii.Number of fish added to each test vessel
o No fish added as there were no tests conducted during the period
xiv.Mean and range of fork length of control fish at end of test
e No data to report as there were no tests conducted during the period
xv. Mean wet weight of individual control fish at end of the test
¢ No data to report as there were no tests conducted during the period
xvi. Estimated loading density of fish in test solutions
¢ No data to report as there were no tests conducted during the period




Reporting Requirements for Reference Method EPS 1/RM/13 - Continued

Section 8.1.3 Results

i.  Number of mortalities of fish in each test solution
e None to report. No tests conducted during the period

ii. Number of control fish showing atypical/stressed behaviour
e None to report. No tests conducted.

iii. Mean mortality rate in solutions of effluent and control water
o None to report. No tests conducted

iv. Estimate of 96-h LC50 in multi-concentration tests
e No data to report. No tests conducted

v. Most recent 96-h LC50 for reference toxicity test(s)
o No data to report. No tests conducted



APPENDIX B



Reporting Requirements for Reference Method EPS 1/RM/14

Section 8.1.1 Effluent

i. Name & location of operation generating the effluent

e Polaris Mine, Little Cornwallis Island, Nunavut

¢ Final Discharge Point for Garrow Lake is geo referenced as 75° 22° 32” N, 96° 48” 37” W.
ii. Date & time of sampling

¢ No sampling conducted as there was no effluent discharge during the quarter.
iii. Type of sample

¢ No sampling conducted as there was no effluent discharge during the quarter
iv. Brief description of sampling point

e Discharge point of siphon at Garrow Lake dam
v. Sampling method

¢ No sampling conducted as there was no effluent discharge during the quarter
vi. Name of person submitting samples

¢ No sampling conducted as there was no effluent discharge during the quarter

Section 8.1.2 Test Facilities and Conditions
i. Testtype & method
¢ No testing conducted as there was no effluent discharge during the quarter
ii. Indications of deviations from requirements in Sections 2 to 7 of Method EPS 1/RM/13
¢ No deviations to report as there was no testing conducted during the quarter
iii. Name and city of testing laboratory
e No laboratory used during the quarter
iv. Species of test organism
o None to report as there were no tests conducted during the period
v. Date and time for start of definitive test
o None to report as there were no tests conducted during the period
vi. Person(s) performing the test and verifying the results
e No tests performed during the quarter
vii. pH, temperature, dissolved oxygen, and conductivity of unadjusted, undiluted effluent
¢ No data to report as there were no tests conducted during the period
viii.Confirmation that no adjustment of sample or solution pH occurred
¢ No adjustment to report as there were no tests conducted during the period
ix. Indication of any adjustment of hardness of effluent sample
e No adjustment to report as there were no tests conducted during the period
X. Indication of any aeration of sample
¢ No indication to report as there were no tests conducted during the period
xi. Concentrations and volumes tested
¢ No data to report as there were no tests conducted during the period
xii. Measurements of dissolved oxygen, pH and temperature
¢ No data to report as there were no tests conducted during the period
xiii.Estimates of time to first brood, average number of neonates per brood, and percent mortality during the
seven-day period prior to the test
¢ No data to report as there were no tests conducted during the period
xiv.Number of neonates per test vessel and milliliters of solution per daphnid
¢ No data to report as there were no tests conducted during the period




Reporting Requirements for Reference Method EPS 1/RM/14 - Continued

Section 8.1.3 Results

Number of dead and/or immobile daphnids in each test solution including controls

o No data to report. No tests conducted during the period.

For single-concentration test the number of daphnids dead in each of three replicate effluent solutions and
in each of three replicate control solutions at end of test. Also report the mean value.

¢ No data to report. No tests conducted during the period.

Estimate of 48-h LC50 and 95% confidence limits in multi-concentration tests, 48-h EC50 for
immobilization and 95% confidence limits, indication of statistical method on which results are based.
o No data to report. No tests conducted during the period

Most recent 48-h LC50 for reference toxicant test(s), reference chemical(s), date test initiated, historic
geometric mean LC50 and warning limits.

e No data to report. No tests conducted during the period.



APPENDIX C



2004 1°' QUARTER MMER REPORT
LOCATION - FINAL DISCHARGE POINT FROM GARROW LAKE (GARROW LAKE DAM SIPHONS)

CONCENTRATIONS OF EFFLUENT FOR MMER SCHEDULE 4 SAMPLED WEEKLY

Sample Taken

During The Date DELETERIOUS SUBSTANCE (mg/L)* Collection
Week of Sample Taken Arsenic Copper Cyanide Lead Nickel Zinc TSS  Radium 226" pH* Method
05-Jan-04 nd” nd? nd? nd” nd? nd? nd? nd” nd” nd” nd?
12-Jan-04 nd? nd? nd? nd? nd? nd? nd? nd? nd? nd? nd?
19-Jan-04 nd? nd? nd? nd? nd? nd? nd? nd? nd? nd? nd?
26-Jan-04 nd? nd? nd? nd? nd? nd? nd? nd? nd? nd? nd?
2 2 2 2 2 2 2 2 2 2 2
02-Feb-04 nd nd nd nd nd nd nd nd nd nd nd
2 2 2 2 2 2 2 2 2 2 2
09-Feb-04 nd nd nd nd nd nd nd nd nd nd nd
2 2 2 2 2 2 2 2 2 2 2
16-Feb-04 nd nd nd nd nd nd nd nd nd nd nd
2 2 2 2 2 2 2 2 2 2 2
23-Feb-04 nd nd nd nd nd nd nd nd nd nd nd
2 2 2 2 2 2 2 2 2 2 2
01-Mar-04 nd nd nd nd nd nd nd nd nd nd nd
2 2 2 2 2 2 2 2 2 2 2
08-Mar-04 nd nd nd nd nd nd nd nd nd nd nd
2 2 2 2 2 2 2 2 2 2 2
15-Mar-04 nd nd nd nd nd nd nd nd nd nd nd
2 2 2 2 2 2 2 2 2 2 2
22-Mar-04 nd nd nd nd nd nd nd nd nd nd nd
29-Mar-04 nd? nd? nd? nd? nd? nd? nd? nd? nd? nd? nd?

Note® - All concentrations are in mg/L except Radium 226 which is Bg/L and pH which is in pH units
Note ? - "nd" refers to no deposit of effluent discharge to sample

MONTHLY MEAN CONCENTRATIONS OF EFFLUENT FOR MMER SCHEDULE 4

MONTHLY MEAN CONCENTRATION' OF DELETERIOUS SUBSTANCE®

MONTH OF Arsenic  Copper Cyanide Lead Nickel Zinc TSS Radium 226

January/04 nd” nd” na’ na’ na’ na’ na’ nd?

February/04 nd? n? n? n? n? n? n? nd?
March/04 nd” nd* nd? nd? nd” nd* nd? nd?

Note' - All concentrations are in mg/L except Radium 226 which is Bg/L
Note ? - "nd" refers to no deposit of effluent to sample

Note® - Monthly Mean Concentrations - the MEAN value of the concentrations measured in all water samples collected

during each month when a deleterious substance is deposited.




MASS LOADING OF DELETERIOUS SUBSTANCE FOR EACH DAY SAMPLED

Sample Taken Average Daily
During The Date DAILY MASS LOADING OF DELETERIOUS SUBSTANCE (kg/day)* Flow Rate
Week of Sample Taken Arsenic Copper Cyanide Lead Nickel Zinc TSS Radium 226 (m°/day)
05-Jan-04 nd? 0 0 0 0 0 0 0 0 0
12-Jan-04 nd? 0 0 0 0 0 0 0 0 0
19-Jan-04 nd? 0 0 0 0 0 0 0 0 0
26-Jan-04 nd? 0 0 0 0 0 0 0 0 0
02-Feb-04 nd? 0 0 0 0 0 0 0 0 0
09-Feb-04 nd? 0 0 0 0 0 0 0 0 0
16-Feb-04 nd? 0 0 0 0 0 0 0 0 0
23-Feb-04 nd? 0 0 0 0 0 0 0 0 0
01-Mar-04 nd? 0 0 0 0 0 0 0 0 0
08-Mar-04 nd? 0 0 0 0 0 0 0 0 0
15-Mar-04 nd? 0 0 0 0 0 0 0 0 0
22-Mar-04 nd? 0 0 0 0 0 0 0 0 0
29-Mar-04 nd? 0 0 0 0 0 0 0 0 0

Note' - Mass Loading is in kilograms per day of the deleterious substance deposited except Radium 226 which is in Bg per day
Note ? - "nd" refers to no deposit of effluent to sample

MASS LOADING PER CALENDAR MONTH FOR EACH DELETERIOUS SUBSTANCE

Average Weekly Total Monthly
CALENDAR MASS LOADING® FOR DELETERIOUS SUBSTANCE (kg/month)? Flow Rate® Volume*
MONTH OF Arsenic Copper Cyanide Lead Nickel Zinc TSS  Radium 226° (m®/week) (m*/month)
January/04 0 0 0 0 0 0 0 0 0 0
February/04 0 0 0 0 0 0 0 0 0 0
March/04 0 0 0 0 0 0 0 0 0 0

Note® - Total Mass Loading for Calendar month calculated by multiplying the Average Daily Mass Loading for the Month x # days in the month
Note” - Mass loading units are in kg per month except Radium 226, which is in Bq permonth

Note® - Average Weekly Flow Rate calculated by multiplying Average Daily Flow Rate x 7 days per week

Note” - Total Monthly Volume calculated by multiplying Average Daily Flow Rate for the month x days in month




APPENDIX D



RESULTS OF EFFLUENT CHARACTERIZATION

AS PER PARAGRAPH 15(1)(a)

No effluent samples were collected during the 1% Quarter of 2004 as there was no effluent discharge.
No Acute Lethality Testing conducted during the quarter as there was no effluent being discharged.



Bruce J. Donald
Reclamation Manager

August 11, 2004

Prairie & Northern Region
Environment Canada

Room 200, 4999 98" Ave.
Edmonton, AB T6B 2X3

Attention: Peter Blackall, Regional Director of Environmental Protection

Dear Sir;

Re: Polaris Mine — 2004 2" Quarter Metal Mining Effluent Regulations Report

Despite having a designated discharge location for effluent identified under Section 9 of the MMER, there was no
discharge from the Garrow Lake Tailings Impoundment Area during the period April 1, 2004 to June 30, 2004.
While there is no data to report, | have completed the monitoring report as required by the regulations and have
attached it to this letter.

If you have any questions regarding the quarterly report or aspects of the application of the MMER to the Polaris
Mine, please feel free to contact me at any time.

Yours truly,

Bruce Donald
Attachments: 2" Quarter 2004 Monitoring Report
cc:

Walter Kuit (Teck Cominco Limited)
Randy Baker (Azimuth Consulting Group)

Teck Cominco Ltd. / Environment and Corporate Affairs
Bag 2000/Kimberley, British Columbia, Canada V1A 3E1 - Tel: 250-427-8405 - Fax: 250-427-8451 - Email: bruce.donald@teckcominco.com



POLARIS MINE - MMER MONITORING REPORT

2" OUARTER 2004

APPENDIX A
i. Information specified by Section 8.1 of Reference Method EPS 1/Rm/13

APPENDIX B
i. Information specified by Section 8.1 of Reference Method EPS 1/Rm/14

APPENDIX C
i. Concentration & monthly mean concentrations of each deleterious substance of Schedule 4
ii. pH of the effluents samples as required by subsection 12(1)
iii. Description of sample collection method
iv. Total volume of effluent deposited during each month of the quarter as per section 19
v. Mass loading of the deleterious substances set out in Schedule 4 and as per section 20

APPENDIX D
i. Results of the effluent characterization as per paragraph 15(1)(a)



APPENDIX A



Reporting Requirements for Reference Method EPS 1/RM/13

Section 8.1.1 Effluent

i. Name & location of operation generating the effluent

e Polaris Mine, Little Cornwallis Island, Nunavut

e Final Discharge Point for Garrow Lake is geo referenced as 75° 22° 32” N, 96° 48’ 37" W.
ii. Date & time of sampling

e No sampling conducted as there was no effluent discharge during the quarter.
iii. Type of sample

¢ No sampling conducted as there was no effluent discharge during the quarter
iv. Brief description of sampling point

e Discharge point of siphon at Garrow Lake dam
v. Sampling method

¢ No sampling conducted as there was no effluent discharge during the quarter
vi. Name of person submitting samples

¢ No sampling conducted as there was no effluent discharge during the quarter

Section 8.1.2 Test Facilities and Conditions
i. Testtype & method
e No testing conducted as there was no effluent discharge during the quarter
ii. Indications of deviations from requirements in Sections 2 to 7 of Method EPS 1/RM/13
o No deviations to report as there was no testing conducted during the quarter
iii. Name and city of testing laboratory
¢ No laboratory used during the quarter
iv. Percent mortality of fish in stock tank(s)
e None to report. There were no tests conducted during the period
V. Species of test organism
o None to report as there were no tests conducted during the period
vi. Date and time for start of definitive test
o None to report as there were no tests conducted during the period
vii. Person(s) performing the test and verifying the results
o No tests performed during the quarter
viii.pH, temperature, dissolved oxygen, and conductivity of unadjusted, undiluted effluent
¢ No data to report as there were no tests conducted during the period
ix. Confirmation that no adjustment of sample or solution pH occurred
¢ No adjustment to report as there were no tests conducted during the period
X. Indication of aeration of test solutions before introduction of fish
o None to report as there were no tests conducted during the period
xi. Concentrations and volumes tested
e No data to report as there were no tests conducted during the period
xii. Measurements of dissolved oxygen, pH and temperature
¢ No data to report as there were no tests conducted during the period
xiii.Number of fish added to each test vessel
o No fish added as there were no tests conducted during the period
xiv.Mean and range of fork length of control fish at end of test
e No data to report as there were no tests conducted during the period
xv. Mean wet weight of individual control fish at end of the test
¢ No data to report as there were no tests conducted during the period
xvi. Estimated loading density of fish in test solutions
¢ No data to report as there were no tests conducted during the period




Reporting Requirements for Reference Method EPS 1/RM/13 - Continued

Section 8.1.3 Results

i.  Number of mortalities of fish in each test solution
e None to report. No tests conducted during the period

ii. Number of control fish showing atypical/stressed behaviour
e None to report. No tests conducted.

iii. Mean mortality rate in solutions of effluent and control water
o None to report. No tests conducted

iv. Estimate of 96-h LC50 in multi-concentration tests
e No data to report. No tests conducted

v. Most recent 96-h LC50 for reference toxicity test(s)
o No data to report. No tests conducted



APPENDIX B



Reporting Requirements for Reference Method EPS 1/RM/14

Section 8.1.1 Effluent

i. Name & location of operation generating the effluent

e Polaris Mine, Little Cornwallis Island, Nunavut

¢ Final Discharge Point for Garrow Lake is geo referenced as 75° 22° 32” N, 96° 48” 37” W.
ii. Date & time of sampling

¢ No sampling conducted as there was no effluent discharge during the quarter.
iii. Type of sample

¢ No sampling conducted as there was no effluent discharge during the quarter
iv. Brief description of sampling point

e Discharge point of siphon at Garrow Lake dam
v. Sampling method

¢ No sampling conducted as there was no effluent discharge during the quarter
vi. Name of person submitting samples

¢ No sampling conducted as there was no effluent discharge during the quarter

Section 8.1.2 Test Facilities and Conditions
i. Testtype & method
¢ No testing conducted as there was no effluent discharge during the quarter
ii. Indications of deviations from requirements in Sections 2 to 7 of Method EPS 1/RM/13
¢ No deviations to report as there was no testing conducted during the quarter
iii. Name and city of testing laboratory
e No laboratory used during the quarter
iv. Species of test organism
o None to report as there were no tests conducted during the period
v. Date and time for start of definitive test
o None to report as there were no tests conducted during the period
vi. Person(s) performing the test and verifying the results
e No tests performed during the quarter
vii. pH, temperature, dissolved oxygen, and conductivity of unadjusted, undiluted effluent
¢ No data to report as there were no tests conducted during the period
viii.Confirmation that no adjustment of sample or solution pH occurred
¢ No adjustment to report as there were no tests conducted during the period
ix. Indication of any adjustment of hardness of effluent sample
e No adjustment to report as there were no tests conducted during the period
X. Indication of any aeration of sample
¢ No indication to report as there were no tests conducted during the period
xi. Concentrations and volumes tested
¢ No data to report as there were no tests conducted during the period
xii. Measurements of dissolved oxygen, pH and temperature
¢ No data to report as there were no tests conducted during the period
xiii.Estimates of time to first brood, average number of neonates per brood, and percent mortality during the
seven-day period prior to the test
¢ No data to report as there were no tests conducted during the period
xiv.Number of neonates per test vessel and milliliters of solution per daphnid
¢ No data to report as there were no tests conducted during the period




Reporting Requirements for Reference Method EPS 1/RM/14 - Continued

Section 8.1.3 Results

Number of dead and/or immobile daphnids in each test solution including controls

o No data to report. No tests conducted during the period.

For single-concentration test the number of daphnids dead in each of three replicate effluent solutions and
in each of three replicate control solutions at end of test. Also report the mean value.

¢ No data to report. No tests conducted during the period.

Estimate of 48-h LC50 and 95% confidence limits in multi-concentration tests, 48-h EC50 for
immobilization and 95% confidence limits, indication of statistical method on which results are based.
o No data to report. No tests conducted during the period

Most recent 48-h LC50 for reference toxicant test(s), reference chemical(s), date test initiated, historic
geometric mean LC50 and warning limits.

e No data to report. No tests conducted during the period.



APPENDIX C



2004 2nd QUARTER MMER REPORT
LOCATION - FINAL DISCHARGE POINT FROM GARROW LAKE (GARROW LAKE DAM SIPHONS)

CONCENTRATIONS OF EFFLUENT FOR MMER SCHEDULE 4 SAMPLED WEEKLY

Sample Taken

During The Date DELETERIOUS SUBSTANCE (mg/L)* Collection
Week of Sample Taken Arsenic Copper Cyanide Lead Nickel Zinc TSS Radium 226" le Method
05-Apr-04 nd? nd” nd” nd” nd” nd” nd” nd? nd? nd? nd?
12-Apr-04 nd? nd? nd? nd? nd? nd? nd? nd? nd? nd? nd?
19-Apr-04 nd? nd? nd? nd? nd? nd? nd? nd? nd? nd? nd?
26-Apr-04 nd? nd? nd? nd? nd? nd? nd? nd? nd? nd? nd?
03-May-04 nd? nd? nd? nd? nd? nd? nd? nd? nd? nd? nd?
10-May-04 nd? nd? nd? nd? nd? nd? nd? nd? nd? nd? nd?
17-May-04 nd? nd? nd? nd? nd? nd? nd? nd? nd? nd? nd?
24-May-04 nd? nd? nd? nd? nd? nd? nd? nd? nd? nd? nd?
31-May-04 nd? nd? nd? nd? nd? nd? nd? nd? nd? nd? nd?
07-Jun-04 nd? nd? nd? nd? nd? nd? nd? nd? nd? nd? nd?
14-Jun-04 nd? nd? nd? nd? nd? nd? nd? nd? nd? nd? nd?
21-Jun-04 nd? nd? nd? nd? nd? nd? nd? nd? nd? nd? nd?
28-Jun-04 nd? nd? nd? nd? nd? nd? nd? nd? nd? nd? nd?

Note® - All concentrations are in mg/L except Radium 226 which is Bg/L and pH which is in pH units
Note % - "nd" refers to no effluent discharge to sample

MONTHLY MEAN CONCENTRATIONS OF EFFLUENT FOR MMER SCHEDULE 4

MONTHLY MEAN CONCENTRATION' OF DELETERIOUS SUBSTANCE®

MONTH OF Arsenic  Copper Cyanide Lead Nickel Zinc TSS Radium 226
April/04 nd? nd? nd? nd? nd? nd? nd? nd?
May/04 nd? nd? nd? nd? nd? nd? nd? nd?
June/04 nd” nd” nd” nd” nd” nd” nd” nd”

Note® - All concentrations are in mg/L except Radium 226 which is Bg/L

Note % - "nd" refers to no effluent discharge to sample

Note® - Monthly Mean Concentrations - the MEAN value of the concentrations measured in all water samples collected
during each month when a deleterious substance is deposited.

MASS LOADING OF DELETERIOUS SUBSTANCE FOR EACH DAY SAMPLED




Sample Taken

Average Daily

During The Date DAILY MASS LOADING OF DELETERIOUS SUBSTANCE (kg/day)1 Flow Rate
Week of Sample Taken Arsenic Copper Cyanide Lead Nickel Zinc TSS Radium 226" (m3day)
05-Apr-04 nd? 0 0 0 0 0 0 0 0 0
12-Apr-04 nd? 0 0 0 0 0 0 0 0 0
19-Apr-04 nd? 0 0 0 0 0 0 0 0 0
26-Apr-04 nd? 0 0 0 0 0 0 0 0 0
03-May-04 nd? 0 0 0 0 0 0 0 0 0
10-May-04 nd? 0 0 0 0 0 0 0 0 0
17-May-04 nd? 0 0 0 0 0 0 0 0 0
24-May-04 nd? 0 0 0 0 0 0 0 0 0
31-May-04 nd? 0 0 0 0 0 0 0 0 0
07-Jun-04 nd? 0 0 0 0 0 0 0 0 0
14-Jun-04 nd? 0 0 0 0 0 0 0 0 0
21-Jun-04 nd? 0 0 0 0 0 0 0 0 0
28-Jun-04 nd? 0 0 0 0 0 0 0 0 0

Note® - Mass Loading is in kilograms per day of the deleterious substance deposited except Radium 226 which is in Bg per day
Note % - "nd" refers to no effluent discharge to sample

MASS LOADING PER CALENDAR MONTH FOR EACH DELETERIOUS SUBSTANCE

Average Weekly

Total Monthly

CALENDAR MASS LOADING® FOR DELETERIOUS SUBSTANCE (kg/month)? Flow Rate® Volume®

MONTH OF Arsenic Copper Cyanide Lead Nickel Zinc TSS  Radium 226° (m®week) (m®month)
April/04 0 0 0 0 0 0 0 0 0 0
May/04 0 0 0 0 0 0 0 0 0 0
June/04 0 0 0 0 0 0 0 0 0 0

Note' - Total Mass Loading for Calendar month calculated by multiplying the Average Daily Mass Loading for the Month x # days in the month
Note? - Mass loading units are in kg per month except Radium 226, which is in Bq permonth

Note® - Average Weekly Flow Rate calculated by multiplying Average Daily Flow Rate x 7 days per week

Note* - Total Monthly Volume calculated by multiplying Average Daily Flow Rate for the month x days in month




APPENDIX D



RESULTS OF EFFLUENT CHARACTERIZATION

AS PER PARAGRAPH 15(1)(a)

No effluent samples were collected during the 2™ Quarter of 2004 as there was no effluent discharge.
No Acute Lethality Testing conducted during the quarter as there was no effluent being discharged.



Bruce J. Donald
Reclamation Manager

August 11, 2004

Prairie & Northern Region
Environment Canada

Room 200, 4999 98" Ave.
Edmonton, AB T6B 2X3

Attention: Peter Blackall, Regional Director of Environmental Protection

Dear Sir;

Re: Polaris Mine — 2004 2" Quarter Metal Mining Effluent Regulations Report

Despite having a designated discharge location for effluent identified under Section 9 of the MMER, there was no
discharge from the Garrow Lake Tailings Impoundment Area during the period April 1, 2004 to June 30, 2004.
While there is no data to report, | have completed the monitoring report as required by the regulations and have
attached it to this letter.

If you have any questions regarding the quarterly report or aspects of the application of the MMER to the Polaris
Mine, please feel free to contact me at any time.

Yours truly,

Bruce Donald
Attachments: 2" Quarter 2004 Monitoring Report
cc:

Walter Kuit (Teck Cominco Limited)
Randy Baker (Azimuth Consulting Group)

Teck Cominco Ltd. / Environment and Corporate Affairs
Bag 2000/Kimberley, British Columbia, Canada V1A 3E1 - Tel: 250-427-8405 - Fax: 250-427-8451 - Email: bruce.donald@teckcominco.com



POLARIS MINE - MMER MONITORING REPORT

2" OUARTER 2004

APPENDIX A
i. Information specified by Section 8.1 of Reference Method EPS 1/Rm/13

APPENDIX B
i. Information specified by Section 8.1 of Reference Method EPS 1/Rm/14

APPENDIX C
i. Concentration & monthly mean concentrations of each deleterious substance of Schedule 4
ii. pH of the effluents samples as required by subsection 12(1)
iii. Description of sample collection method
iv. Total volume of effluent deposited during each month of the quarter as per section 19
v. Mass loading of the deleterious substances set out in Schedule 4 and as per section 20

APPENDIX D
i. Results of the effluent characterization as per paragraph 15(1)(a)



APPENDIX A



Reporting Requirements for Reference Method EPS 1/RM/13

Section 8.1.1 Effluent

i. Name & location of operation generating the effluent

e Polaris Mine, Little Cornwallis Island, Nunavut

e Final Discharge Point for Garrow Lake is geo referenced as 75° 22° 32” N, 96° 48’ 37" W.
ii. Date & time of sampling

e No sampling conducted as there was no effluent discharge during the quarter.
iii. Type of sample

¢ No sampling conducted as there was no effluent discharge during the quarter
iv. Brief description of sampling point

e Discharge point of siphon at Garrow Lake dam
v. Sampling method

¢ No sampling conducted as there was no effluent discharge during the quarter
vi. Name of person submitting samples

¢ No sampling conducted as there was no effluent discharge during the quarter

Section 8.1.2 Test Facilities and Conditions
i. Testtype & method
e No testing conducted as there was no effluent discharge during the quarter
ii. Indications of deviations from requirements in Sections 2 to 7 of Method EPS 1/RM/13
o No deviations to report as there was no testing conducted during the quarter
iii. Name and city of testing laboratory
¢ No laboratory used during the quarter
iv. Percent mortality of fish in stock tank(s)
e None to report. There were no tests conducted during the period
V. Species of test organism
o None to report as there were no tests conducted during the period
vi. Date and time for start of definitive test
o None to report as there were no tests conducted during the period
vii. Person(s) performing the test and verifying the results
o No tests performed during the quarter
viii.pH, temperature, dissolved oxygen, and conductivity of unadjusted, undiluted effluent
¢ No data to report as there were no tests conducted during the period
ix. Confirmation that no adjustment of sample or solution pH occurred
¢ No adjustment to report as there were no tests conducted during the period
X. Indication of aeration of test solutions before introduction of fish
o None to report as there were no tests conducted during the period
xi. Concentrations and volumes tested
e No data to report as there were no tests conducted during the period
xii. Measurements of dissolved oxygen, pH and temperature
¢ No data to report as there were no tests conducted during the period
xiii.Number of fish added to each test vessel
o No fish added as there were no tests conducted during the period
xiv.Mean and range of fork length of control fish at end of test
e No data to report as there were no tests conducted during the period
xv. Mean wet weight of individual control fish at end of the test
¢ No data to report as there were no tests conducted during the period
xvi. Estimated loading density of fish in test solutions
¢ No data to report as there were no tests conducted during the period




Reporting Requirements for Reference Method EPS 1/RM/13 - Continued

Section 8.1.3 Results

i.  Number of mortalities of fish in each test solution
e None to report. No tests conducted during the period

ii. Number of control fish showing atypical/stressed behaviour
e None to report. No tests conducted.

iii. Mean mortality rate in solutions of effluent and control water
o None to report. No tests conducted

iv. Estimate of 96-h LC50 in multi-concentration tests
e No data to report. No tests conducted

v. Most recent 96-h LC50 for reference toxicity test(s)
o No data to report. No tests conducted



APPENDIX B



Reporting Requirements for Reference Method EPS 1/RM/14

Section 8.1.1 Effluent

i. Name & location of operation generating the effluent

e Polaris Mine, Little Cornwallis Island, Nunavut

¢ Final Discharge Point for Garrow Lake is geo referenced as 75° 22° 32” N, 96° 48” 37” W.
ii. Date & time of sampling

¢ No sampling conducted as there was no effluent discharge during the quarter.
iii. Type of sample

¢ No sampling conducted as there was no effluent discharge during the quarter
iv. Brief description of sampling point

e Discharge point of siphon at Garrow Lake dam
v. Sampling method

¢ No sampling conducted as there was no effluent discharge during the quarter
vi. Name of person submitting samples

¢ No sampling conducted as there was no effluent discharge during the quarter

Section 8.1.2 Test Facilities and Conditions
i. Testtype & method
¢ No testing conducted as there was no effluent discharge during the quarter
ii. Indications of deviations from requirements in Sections 2 to 7 of Method EPS 1/RM/13
¢ No deviations to report as there was no testing conducted during the quarter
iii. Name and city of testing laboratory
e No laboratory used during the quarter
iv. Species of test organism
o None to report as there were no tests conducted during the period
v. Date and time for start of definitive test
o None to report as there were no tests conducted during the period
vi. Person(s) performing the test and verifying the results
e No tests performed during the quarter
vii. pH, temperature, dissolved oxygen, and conductivity of unadjusted, undiluted effluent
¢ No data to report as there were no tests conducted during the period
viii.Confirmation that no adjustment of sample or solution pH occurred
¢ No adjustment to report as there were no tests conducted during the period
ix. Indication of any adjustment of hardness of effluent sample
e No adjustment to report as there were no tests conducted during the period
X. Indication of any aeration of sample
¢ No indication to report as there were no tests conducted during the period
xi. Concentrations and volumes tested
¢ No data to report as there were no tests conducted during the period
xii. Measurements of dissolved oxygen, pH and temperature
¢ No data to report as there were no tests conducted during the period
xiii.Estimates of time to first brood, average number of neonates per brood, and percent mortality during the
seven-day period prior to the test
¢ No data to report as there were no tests conducted during the period
xiv.Number of neonates per test vessel and milliliters of solution per daphnid
¢ No data to report as there were no tests conducted during the period




Reporting Requirements for Reference Method EPS 1/RM/14 - Continued

Section 8.1.3 Results

Number of dead and/or immobile daphnids in each test solution including controls

o No data to report. No tests conducted during the period.

For single-concentration test the number of daphnids dead in each of three replicate effluent solutions and
in each of three replicate control solutions at end of test. Also report the mean value.

¢ No data to report. No tests conducted during the period.

Estimate of 48-h LC50 and 95% confidence limits in multi-concentration tests, 48-h EC50 for
immobilization and 95% confidence limits, indication of statistical method on which results are based.
o No data to report. No tests conducted during the period

Most recent 48-h LC50 for reference toxicant test(s), reference chemical(s), date test initiated, historic
geometric mean LC50 and warning limits.

e No data to report. No tests conducted during the period.
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2004 2nd QUARTER MMER REPORT
LOCATION - FINAL DISCHARGE POINT FROM GARROW LAKE (GARROW LAKE DAM SIPHONS)

CONCENTRATIONS OF EFFLUENT FOR MMER SCHEDULE 4 SAMPLED WEEKLY

Sample Taken

During The Date DELETERIOUS SUBSTANCE (mg/L)* Collection
Week of Sample Taken Arsenic Copper Cyanide Lead Nickel Zinc TSS Radium 226" le Method
05-Apr-04 nd? nd” nd” nd” nd” nd” nd” nd? nd? nd? nd?
12-Apr-04 nd? nd? nd? nd? nd? nd? nd? nd? nd? nd? nd?
19-Apr-04 nd? nd? nd? nd? nd? nd? nd? nd? nd? nd? nd?
26-Apr-04 nd? nd? nd? nd? nd? nd? nd? nd? nd? nd? nd?
03-May-04 nd? nd? nd? nd? nd? nd? nd? nd? nd? nd? nd?
10-May-04 nd? nd? nd? nd? nd? nd? nd? nd? nd? nd? nd?
17-May-04 nd? nd? nd? nd? nd? nd? nd? nd? nd? nd? nd?
24-May-04 nd? nd? nd? nd? nd? nd? nd? nd? nd? nd? nd?
31-May-04 nd? nd? nd? nd? nd? nd? nd? nd? nd? nd? nd?
07-Jun-04 nd? nd? nd? nd? nd? nd? nd? nd? nd? nd? nd?
14-Jun-04 nd? nd? nd? nd? nd? nd? nd? nd? nd? nd? nd?
21-Jun-04 nd? nd? nd? nd? nd? nd? nd? nd? nd? nd? nd?
28-Jun-04 nd? nd? nd? nd? nd? nd? nd? nd? nd? nd? nd?

Note® - All concentrations are in mg/L except Radium 226 which is Bg/L and pH which is in pH units
Note % - "nd" refers to no effluent discharge to sample

MONTHLY MEAN CONCENTRATIONS OF EFFLUENT FOR MMER SCHEDULE 4

MONTHLY MEAN CONCENTRATION' OF DELETERIOUS SUBSTANCE®

MONTH OF Arsenic  Copper Cyanide Lead Nickel Zinc TSS Radium 226
April/04 nd? nd? nd? nd? nd? nd? nd? nd?
May/04 nd? nd? nd? nd? nd? nd? nd? nd?
June/04 nd” nd” nd” nd” nd” nd” nd” nd”

Note® - All concentrations are in mg/L except Radium 226 which is Bg/L

Note % - "nd" refers to no effluent discharge to sample

Note® - Monthly Mean Concentrations - the MEAN value of the concentrations measured in all water samples collected
during each month when a deleterious substance is deposited.

MASS LOADING OF DELETERIOUS SUBSTANCE FOR EACH DAY SAMPLED




Sample Taken

Average Daily

During The Date DAILY MASS LOADING OF DELETERIOUS SUBSTANCE (kg/day)1 Flow Rate
Week of Sample Taken Arsenic Copper Cyanide Lead Nickel Zinc TSS Radium 226" (m3day)
05-Apr-04 nd? 0 0 0 0 0 0 0 0 0
12-Apr-04 nd? 0 0 0 0 0 0 0 0 0
19-Apr-04 nd? 0 0 0 0 0 0 0 0 0
26-Apr-04 nd? 0 0 0 0 0 0 0 0 0
03-May-04 nd? 0 0 0 0 0 0 0 0 0
10-May-04 nd? 0 0 0 0 0 0 0 0 0
17-May-04 nd? 0 0 0 0 0 0 0 0 0
24-May-04 nd? 0 0 0 0 0 0 0 0 0
31-May-04 nd? 0 0 0 0 0 0 0 0 0
07-Jun-04 nd? 0 0 0 0 0 0 0 0 0
14-Jun-04 nd? 0 0 0 0 0 0 0 0 0
21-Jun-04 nd? 0 0 0 0 0 0 0 0 0
28-Jun-04 nd? 0 0 0 0 0 0 0 0 0

Note® - Mass Loading is in kilograms per day of the deleterious substance deposited except Radium 226 which is in Bg per day
Note % - "nd" refers to no effluent discharge to sample

MASS LOADING PER CALENDAR MONTH FOR EACH DELETERIOUS SUBSTANCE

Average Weekly

Total Monthly

CALENDAR MASS LOADING® FOR DELETERIOUS SUBSTANCE (kg/month)? Flow Rate® Volume®

MONTH OF Arsenic Copper Cyanide Lead Nickel Zinc TSS  Radium 226° (m®week) (m®month)
April/04 0 0 0 0 0 0 0 0 0 0
May/04 0 0 0 0 0 0 0 0 0 0
June/04 0 0 0 0 0 0 0 0 0 0

Note' - Total Mass Loading for Calendar month calculated by multiplying the Average Daily Mass Loading for the Month x # days in the month
Note? - Mass loading units are in kg per month except Radium 226, which is in Bq permonth

Note® - Average Weekly Flow Rate calculated by multiplying Average Daily Flow Rate x 7 days per week

Note* - Total Monthly Volume calculated by multiplying Average Daily Flow Rate for the month x days in month
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RESULTS OF EFFLUENT CHARACTERIZATION

AS PER PARAGRAPH 15(1)(a)

No effluent samples were collected during the 2™ Quarter of 2004 as there was no effluent discharge.
No Acute Lethality Testing conducted during the quarter as there was no effluent being discharged.



| teckcomir

Bruce J. Donald
Reclamation Manager

November 17, 2004

Prairie & Northern Region
Environment Canada

Room 200, 4999 98" Ave.
Edmonton, AB T6B 2X3

Attention: Peter Blackall, Regional Director of Environmental Protection

Dear Sir;

Re: Polaris Mine — 2004 3" Quarter Metal Mining Effluent Regulations Report

Please find attached the Metal Mining Effluent Report for the Polaris Mine for the 3 Quarter of 2004. Discharge
from Garrow Lake is no longer controlled by siphoning as Garrow Dam was removed earlier this year. As a
result the timing of flow and a wide fluctuation in the flow rates was experienced this year. Flow initiated at the
beginning of July, later than expected due to an unseasonably cold winter and spring. Flow continued through

July and August.

The associated water quality sampling and environmental effects monitoring were conducted as required but with
some complications. To ensure we captured two sub-lethal toxicity tests this year, we initiated testing with our
first water sampling event of the season. However, on our first attempt, there were problems with the laboratory
specimens (the Echinoderms were stimulated to spawn and only one of 39 partially spawned so the test was not
initiated) and the Champia parvula sexual reproduction tests were not conducted due to problems at the
commercial laboratory. Sandra Blenkinsopp was kept informed of these issues as they arose. We subsequently
conducted two additional sub-acute toxicity tests which were successfully processed. The available results from

all three sub-acute sampling events are presented in this report.

The first water sample of the discharge season taken on July 7™ 2004 at the final discharge point was out of

compliance with respect to Total Suspended Solids (TSS). Laboratory results indicated a TSS concentration of
117 mg/L compared to the MMER Schedule 4 limit of 30 mg/L for a single grab sample. All other Schedule 4
parameters were compliant. Concurrent with the July 7" sample, a set of monthly acute lethality samples were

Teck Cominco Limited / Environment and Corporate Affairs
Bag 2000/Kimberley, British Columbia, Canada V1A 3E1 - Tel: 250-427-8405 - Fax: 250-427-8451 - Email: bruce.donald@teckcominco.com



also taken. The results of the acute lethality were compliant with the MMER and showed no acute toxicity to
either the Rainbow Trout or the Daphnia magna (i.e. LC50s in both cases were > 100% effluent). Subsequent
weekly sampling results for TSS, metals concentrations and acute toxicity results have all been compliant. Sid

Bruinsma and Craig Broome were both promptly notified upon our receiving the laboratory results.

Effluent from Garrow Lake ceased flowing by mid-August but surface run off from adjacent slopes maintained
water flow at the designated final discharge point into August. By August 17" there was still water at the final
discharge point in a pool but the flow was too low to be measured. However, we continued to collect water
samples for the remainder of August, so there are water quality results presented in the attached report until
August 31, 2004 but the loading calculations are zero due to the lack of flow for the last three weekly samples.
The flow conditions during August as well as their implications for effluent sampling were discussed with

Environmental Canada representatives in early August.

I will forward a paper copy of this report by mail. Please contact me if there are any questions related to enclosed

information.

Yours truly,
Original signed by B Donald

Bruce Donald
Attachments: 3" Quarterly Monitoring Report
cc:

Walter Kuit (Teck Cominco Limited)
Randy Baker (Azimuth Consulting Group)



POLARIS MINE - MMER MONITORING REPORT

3" QUARTER 2004

APPENDIX A
i. Information specified by Section 8.1 of Reference Method EPS 1/Rm/13: 96 hr acute rainbow trout test

APPENDIX B
i. Information specified by Section 8.1 of Reference Method EPS 1/Rm/14: 72 hr acute Daphnia magna test

APPENDIX C
i. Information specified in Schedule 5 of the MMER (June 2002) for Reference Method EPAW 95-EPA
West Coast: 7-day Topsmelt Survival and Growth Tests.

APPENDIX D
i. Information specified in Schedule 5 of the MMER (June 2002) for Reference Method EPS 1/Rm/27-EC:
92 hr Echinoderm (sand dollar) Fertilization Test

APPENDIX E
i. Information specified in Schedule 5 of the MMER (June 2002) for Reference Method EPA/600/4-91-003,
Method 1009.0: Algae (Champia parvula) 7-day Sublethal Growth Tests

APPENDIX F (Mass Loadings)
i. Concentration & monthly mean concentrations of each deleterious substance of Schedule 4
ii. pH of the effluents samples as required by subsection 12(1)
iii. Description of sample collection method
iv. Total volume of effluent deposited during each month of the quarter as per section 19
v. Mass loading of the deleterious substances set out in Schedule 4 and as per section 20

APPENDIX G
i. Results of the effluent characterization as per paragraph 15(1)(a)



APPENDIX A

96-h Acute Rainbow Trout Toxicity Test



Reporting Requirements for Reference Method EPS 1/RM/13

Section 8.1.1 Effluent
i. Name & location of operation generating the effluent
e Polaris Mine, Little Cornwallis Island, Nunavut
e Final Discharge Point for Garrow Lake is geo referenced as 75° 22° 32” N, 97° 48’ 37" W.
ii. Date & time of sampling
o Samples for monthly acute toxicity testing were collected
o Test 1: Wednesday July 7, 2004 — 2200h
o Test 2: Tuesday July 27, 2004 — 2130h
o Test 3: Tuesday August 24, 2004 — 1500h
iii. Type of sample
o Final effluent water
iv. Brief description of sampling point
e 20m downstream of the siphon discharge point at Garrow Lake dam
v. Sampling method
o Water was collected from at least 15cm below the surface using a water pump with silicon tubing
o Water was collected from the upstream direction
e The pump was flushed with site water for at least one minute prior to sample collection
e 2 x 20L sample bottles were filled
vi. Name of person submitting samples
e Dennis Lu (Gartner Lee) — July 7, July 27, 2004
e Patrick Allard (Azimuth) — August 24, 2004

Section 8.1.2 Test Facilities and Conditions
i. Testtype & method
e 96-hour Rainbow Trout LCsx
ii. Indications of deviations from requirements in Sections 2 to 7 of Method EPS 1/RM/13
¢ No deviations from requirements
o Salinity controls were run
o Sample water salinity was 7ppt (Test 1); 3ppt (Test 2), and 6ppt (Test 3)
iii. Name and city of testing laboratory
e EVS Environment Consultants, North Vancouver, BC
iv. Percent mortality of fish in stock tank(s)
e Test1l:0%
o Test2:0.25%
e Test3:0%
V. Species of test organism
¢ Rainbow Trout (Oncorhynchus mykiss)
vi. Date and time for start of definitive test
e Test 1: Monday July 12, 2004 — 1445h
e Test 2: Sunday August 1, 2004 — 1030h
e Test 3: Friday August 27, 2004 — 1100h
vii. Person(s) performing the test and verifying the results
o Rachel DeWynter, Robert Harrison
viii.pH, temperature, dissolved oxygen, and conductivity of unadjusted, undiluted effluent
o Testl:pH-8.1,T-14.0°C, DO - 10.0mg/L, C — 11730 uS/cm
e Test2:pH-7.6,T-14.0°C, DO - 10.1mg/L, C — 4870 uS/cm
e Test3:pH-7.7, T-15.0°C, DO - 9.9mg/L, C — 7416 uS/cm




Reporting Requirements for Reference Method EPS 1/RM/13

iX. Confirmation that no adjustment of sample or solution pH occurred
e Test 1: No pH adjustment
e Test 2: No pH adjustment
e Test 3: No pH adjustment
X. Indication of aeration of test solutions before introduction of fish
o Test1:6.5+ 1 mL/min/L for 30mins
o Test2:6.5+ 1 mL/min/L for 30mins
e Test3:6.5+1 mL/min/L for 30mins
xi. Concentrations and volumes tested
Concentrations (% effluent volume / total volume) tested and total volumes used were:
Control (0%) - 10 L (test 1&2), 12 L (test 3)
6.25% - 10 L (test 1&2), 12 L (test 3)
12.5% - 10 L (test 1&2), 12 L (test 3)
25% - 10 L (test 1&2), 12 L (test 3)
50% - 10 L (test 1&2), 12 L (test 3)
100% - 10 L (test 1&2), 12 L (test 3)
e Salinity Control - 10 L (test 1&2), 12 L (test 3)
xii. Measurements of dissolved oxygen, pH and temperature
e Test1l:DO:9.3-10.1 mg/L, pH:7.0-8.3, T: 14.0-16.0°C
e Test2: DO:9.6-10.1 mg/L, pH: 6.8-8.3, T:14.0°C
e Test3:D0:9.1-10.1 mg/L, pH:7.2-7.9, T: 15.0-16.0 °C
xiii.Number of fish added to each test vessel
e 10 fish/ vessel
xiv.Mean and range of fork length of control fish at end of test
o Test 1: 34mm (29-37)
o Test2: 33mm (31-35)
o Test3:40mm (38 -44)
xv. Mean wet weight of individual control fish at end of the test
e Test1:0.39g (0.22-0.54)
e Test2:0.34g (0.29-0.42)
e Test 3:0.45¢g (0.31-0.61)
xvi. Estimated loading density of fish in test solutions
e Test1:0.399/L
e Test2:0.34g/L
e Test3:0.38g/L

Section 8.1.3 Results

i. Number of mortalities of fish in each test solution

e Results were the same for Test 1, Test 2, and Test 3, except where noted

Control (0%) - 0
6.25% - 0
12.5% -0
25% -0
50% -0
100% - 0
Salinity Control - 0



Reporting Requirements for Reference Method EPS 1/RM/13

Number of control fish showing atypical/stressed behaviour

e Nonein Test1, Test 2, or Test3

Mean mortality rate in solutions of effluent and control water

Results were the same for Test 1, Test 2, and Test 3, except where noted
Control (0%) - 0%

6.25% - 0%

12.5% - 0%

25% - 0%

50% - 0%

100% - 0%

Salinity Control - 0%

Estimate of 96-h LC50 in multi-concentration tests

o Results were the same for Test 1, Test 2, and Test 3

e 96hr LCso concentration > 100% effluent

Most recent 96-h LC50 for reference toxicity test(s)

Reference toxicity tests for Toxicant: SDS

Test 1: (Jun-21-04) 96-h LCso = 23mg/L SDS, 95% CL = 20 - 25mg/L
Test 2: (Jul-23-04) 96-h LCso = 21mg/L SDS, 95% CL =17 - 26mg/L
Test 3: (Aug-27-04) 96-h LCs = 38mg/L SDS, 95% CL = 33 - 44mg/L



APPENDIX B

72-h Acute Daphnia magna Toxicity Test



Reporting Requirements for Reference Method EPS 1/RM/14

Section 8.1.1 Effluent
i. Name & location of operation generating the effluent
e Polaris Mine, Little Cornwallis Island, Nunavut
e Final Discharge Point for Garrow Lake is geo referenced as 75° 22° 32” N, 97° 48’ 37" W.
ii. Date & time of sampling
o Samples for monthly acute toxicity testing were collected
o Test 1: Wednesday July 7, 2004 — 2200h
o Test 2: Tuesday July 27, 2004 — 2130h
o Test 3: Tuesday August 24, 2004 — 1500h
iii. Type of sample
o Final effluent water
iv. Brief description of sampling point
e 20m downstream of the siphon discharge point at Garrow Lake dam
v. Sampling method
o Water was collected from at least 15cm below the surface using a water pump with silicon tubing
o Water was collected from the upstream direction
e The pump was flushed with site water for at least one minute prior to sample collection
e 2 x 20L sample bottles were filled
vi. Name of person submitting samples
e Dennis Lu (Gartner Lee), Test1 & 2
e Patrick Allard (Azimuth), Test 3

Section 8.1.2 Test Facilities and Conditions
i. Testtype & method
e  48-hour Daphnia magna LCsg
ii. Indications of deviations from requirements in Sections 2 to 7 of Method EPS 1/RM/13
¢ No deviations from requirements
¢ Salinity controls were run
o Sample water salinity was 7ppt (Test 1); 3ppt (Test 2), and 6ppt (Test 3)
iii. Name and city of testing laboratory
e EVS Environment Consultants, North Vancouver, BC
iv. Species of test organism
e Daphnia magna
v. Date and time for start of definitive test
e Test 1: Sunday July 11, 2004 — 1400h
e Test 2: Friday July 30, 2004 — 1400h
e Test 3: Friday August 27, 2004 — 1100h
vi. Person(s) performing the test and verifying the results
e Armando Tang, Rachel DeWynter
vii. pH, temperature, dissolved oxygen, and conductivity of unadjusted, undiluted effluent
e Testl:pH-7.8-7.9, T-20.0-22.0°C,DO-9.1-11.4mg/L, C - 11850uhos/cm
e Test2:pH-7.8-8.0,T-21.5-22.0°C,DO-8.8-12.1mg/L, C - 5020uhos/cm
o Test3:pH-7.8-8.1,T-220-23.0°C,DO-8.7-10.2mg/L, C - 9320umhos/cm
viii.Confirmation that no adjustment of sample or solution pH occurred
e Test 1: No pH adjustment
e Test 2: No pH adjustment
e Test 3: No pH adjustment




Reporting Requirements for Reference Method EPS 1/RM/14

ix. Indication of any adjustment of hardness of effluent sample
e Test 1: No hardness adjustment
e Test 2: No hardness adjustment
e Test 3: No hardness adjustment
X. Indication of any aeration of sample
e Test 1: Aeration for 9mins
e Test 2: Gentle Aeration for 10mins
e Test3: 20mins
xi. Concentrations and volumes tested
o For all 3 Tests the concentrations (% effluent volume / total volume) tested and total volumes used
were:
Control (0%) - 200 mL
6.25% - 200 mL
12.5% - 200 mL
25% - 200 mL
50% - 200 mL
100% - 200 mL
e Salinity Control - 200 mL
xii. Measurements of dissolved oxygen, pH and temperature
e Test1l:DO:8.6-9.1mg/L,pH:7.7-8.2,T:20.0-215°C
e Test2: DO:8.6-9.1mg/L,pH:7.6-8.0,T:20.0-21.5°C
o Test3:D0O:85-9.0mg/L,pH: 7.6-8.1, T: 20.5-22.0°C
xiii.Estimates of time to first brood, average number of neonates per brood, and percent mortality during the
seven-day period prior to the test
e Test 1: 8 days to brood, 27.5 neonates/brood, 9.5% mortality in 7d prior to test
e Test 2: 7 days to brood, 24 neonates/brood, 6.0% mortality in 7d prior to test
e Test 3: 7 days to brood, 21 neonates/brood, 0% mortality in 7d prior to test
xiv.Number of neonates per test vessel and milliliters of solution per daphnid
e Methods for all tests and dilution series were the same:
e 10 neonates per vessel
e 200 mL of solution per daphnid

Section 8.1.3 Results
i. Number of dead and/or immobile daphnids in each test solution including controls
o Results were the same for Test 1, Test 2, and Test 3, except where noted
Control (0%) - 0 dead / immobile
6.25% - 0 dead / immobile
12.5% - 0 dead / immobile
25% - 0 dead / immobile
50% - 0 dead / immobile
100% - 0 dead / immobile (test 1), 3 dead/immobile (test 2), 0 dead/immaobile (test 3)
Salinity Control - 0 dead / immobile
ii. For single-concentration test the number of daphnids dead in each of three replicate effluent solutions and
in each of three replicate control solutions at end of test. Also report the mean value.
e Single concentration test was not conducted, dilution series tests were conducted




Reporting Requirements for Reference Method EPS 1/RM/14

Estimate of 48-h LC50 and 95% confidence limits in multi-concentration tests, 48-h EC50 for
immobilization and 95% confidence limits, indication of statistical method on which results are based.

Test 1: 48-h LCso = > 100% effluent
Test 2: 48-h LCso = > 100% effluent
Test 3: 48-h LCso = > 100% effluent

Most recent 48-h LC50 for reference toxicant test(s), reference chemical(s), date test initiated, historic
geometric mean LC50 and warning limits.

Reference toxicity tests for Toxicant: Zinc

Test 1: (July-6-04) 48-h LCs, = 483ug/L Zinc, 95% CL = 403-578ug/L
Test 2: (July-27-04) 48-h LCsy = 683ug/L Zinc, 95% CL = 578-807ug/L
Test 3: (Aug-24-04) 48-h LCs = 536ug/L Zinc, 95% CL = 438-656ug/L



APPENDIX C

7-d Topsmelt Growth and Survival Toxicity Test



Effluent Sample
i. Name & location of operation generating the effluent
e Polaris Mine, Little Cornwallis Island, Nunavut
e Final Discharge Point for Garrow Lake is geo referenced as 75° 22° 32” N, 97° 48’ 37" W.
ii. Date & time of sampling
e Samples for sublethal toxicity testing were collected:
Test 1 - Wednesday July 7, 2004 — 1100h
Test 2 - Tuesday July 27, 2004 — 0930h
Test 3 — Tuesday Aug 24, 2004 — 1500h
iii. Type of sample
e Final effluent water
iv. Brief description of sampling point
e 20m downstream of the siphon discharge point at Garrow Lake dam
v. Sampling method
o Water was collected from at least 15cm below the surface using a water pump with silicon tubing
o Water was collected from the upstream direction
e The pump was flushed with site water for at least one minute prior to sample collection
e 4 x 20L sample bottles were filled
vi. Name of person submitting samples
e Dennis Lu (Gartner Lee) Tests 1 & 2
e Patrick Allard (Azimuth) Test 3

Test Organisms Imported from External Supplier

i. Species of test organism
o Topsmelt (Atherinops affinis)

ii. Name and city of testing laboratory
e EVS Environment Consultants, North VVancouver, BC

iii. Source of test species
e Aguatic Bio Systems (ABS), Fort Collins, Colorado

iv. Date test species acquired on
e Test1l-July8, 2004
e Test2-July 29, 2004
e Test 3— August 26, 2004

v. Indications of deviations from EC guidance on the importation of test organisms
¢ No deviations from EC requirements

vi. Percent mortality of fish in 24-hour period preceding the test
e Test1-<10% mortality
o Test 2 - <10% mortality
e Test 3 - <10% mortality

vii. Age at start of test
e Test1-11 days post-hatch
e Test 2 — 10 days post-hatch
e Test 3 - 10 days post-hatch

viii.Unusual appearance, behaviour, or treatment of larvae before their use in the test
¢ None noted for any test.

ix. Confirmation that larvae are actively feeding and swimbladders are not inflated
e All tests - Larvae actively feeding and swimbladders not inflated

x. Confirmation that temperature change was <3°C and dissolved oxygen was maintained at >6mg/L during
transport




e Temperature change was <2°C and dissolved oxygen supersaturated mg/L during transport
xi. Test organism acclimation rate at the testing laboratory
Holding water conditions upon arrival were DO=supersaturated, pH = 7.9, T = 20°C
Organisms were acclimated slowly overnight
Addition of EVS lab seawater at intervals of 30 — 60min to reach acceptable conditions
Organisms were acclimated to DO = 7.4mg/L, salinity = 28ppt, T=20°C

Test Facilities and Conditions
i. Testtype & method
e 7-day Topsmelt (Atherinops affinis) Survival and Growth Toxicity Test
e Static renewal
e Sample water was renewed daily
e Reference Method - EPA/600/R-95/136 (EPAW 95-EPA West Coast)
ii. Indications of deviations from requirements in Sections 11 of Method EPA/600/R-95/136 (EPAW 95-
EPA West Coast)
¢ No deviations from requirements
¢ Salinity controls were run
e Sample water salinity for
e Test1was 7ppt
e Test2 was 2.6 ppt
e Test 3 was 5.2ppt
iii. Date and time for start of definitive test
e Test 1 Saturday July 10, 2004 — 1730h
e Test 2 Friday July 30, 2004 — 1500h
e Test 3 Tuesday August 27, 2004 — 1230h
iv. Test vessel description
e For all tests was a 600mL beaker
v. Person(s) performing the test and verifying the results
e Test 1: Testing by: Andy Diewald, Anja Fouche, Keven Goodearle, Ann-Marie Norris and Jenny
Shao; Statistical analyses by Jenny Shao and QA/QC by Julianna Kalokai
e Test 2: Testing by: Andy Diewald, Ann-Marie Norris and Jenny Shao; Statistical analysis by Jenny
Shao and Kathryn Sentance; QA/QC by Armando Tang
e Test 3: Testing by Andy Diewald, Anja Fouche and Jenny Shao; Statistics by Jenny Shao and
Kathryn Sentance; QA/QC by Julianna Kalokai
vi. pH, temperature, dissolved oxygen, and conductivity of unadjusted, undiluted effluent
e Testl:pH8.1, T19.5°C, DO 9.3 mg/L, C 11660 umhos/cm
o Test2:pH 7.8, T20.0°C, DO 10.7 mg/L, C 4880 umhos/cm
o Test3:pH 7.6, T 20.0 °C, DO 10.1 mg/L, C 9230 pmhos/cm
vii. Confirmation that no adjustment of sample or solution pH occurred
¢ No pH adjustment
viii.Indication of aeration of test solutions before introduction of fish
e Pre-aeration at 6.5mL/min/L for 30mins due to supersaturation of sample with O, when sample was
heated to 19°C

ix. Indication that EC guidance document for salinity adjustment was followed
e The following was done for all 3 tests:
e No deviations from EC guidance document on preparation of hypersaline brine
o HSB prepared from natural seawater concentrated to 90ppt (by freezing/refreezing to
remove frozen layer and concentrate salts)



o No deviations from EC guidance document for salinity adjustment of sample
o HSB was added to samples to salinity adjust them to 30ppt
X. Type and source of control/dilution water
o For all 3 tests, control/dilution water was UV-sterilized, 0.45um-filtered natural seawater from the
Vancouver Aquarium
xi. Concentrations and volumes tested:
e Concentrations (% effluent volume / total volume) tested and total volumes used were:
e For Test 1:
Control (0%) - 200 mL
Salinity Control (0%) - 200 mL
4.5% - 200mL
9.1% - 200mL
18.2% - 200mL
36.3% - 200mL
72.6% - 200mL

e For Test 2:

Control (0%) - 200 mL
Salinity Control (0%) - 200 mL
4.3% - 200mL

8.6% - 200mL

17.3% - 200mL

34.5% - 200mL

69.0% - 200mL

e For Test 3:
e Control (0%) - 200 mL
e Salinity Control (0%) - 200 mL
o 4.4% -200mL
e 9.0% -200mL
e 18.0% - 200mL
e 36.0% - 200mL
e 71.0% -200mL
xii. Number of replicated per concentration
o Forall 3 tests: 5 replicates per concentration
xiii.Number of organisms added to each test vessel
o Forall 3 tests: 5 fish per vessel
xiv.Manner and rate of exchange of test solutions
o Forall 3 test: Daily renewal
xv. Measurements of dissolved oxygen, pH and temperature
o Testl:DO:6.1-79mg/L,pH:7.8-8.3,T:19.0-21.0°C
e Test2:DO:6.4-7.7mg/L, pH:7.8-8.1, T: 20.0 - 20.5°C
e Test3:DO:6.4-7.6mg/L, pH: 7.8-8.3, T:20.0-21.0°C

Results
i. Number and % of mortalities of fish in each test solution

e Test 1: Totals from all 5 replicates are presented:
e Control (0%) — 1/25 = 4%



Salinity Control 1/25 = 4%
4.5% - 0/25 = 0%
9.1% - 0/25 = 0%
18.2% - 0/25 = 0%
36.3% - 1/25 = 4%
o 72.6% -2/25=8%
Test 2: Totals from all 5 replicates are presented:
Control (0%) — 0/25 = 0%
Salinity Control 0/25 = 0%
4.3% - 1/25 = 4%
8.6% - 1/25 = 4%
17.3% - 0/25 = 0%
34.5% - 0/25 = 0%
69.0% - 1/25 = 4%
Test 3: Totals from all 5 replicates are presented:
Control (0%) — 0/25 = 0%
Salinity Control 0/25 = 0%
4.4% - 0/25 = 0%
9.0% - 0/25 = 0%
18.0% - 0/25 = 0%
36.0% - 1/25 = 4%
71.0% - 0/25 = 0%
Average dry weight per original fish in test vessel
Test 1: Means from all 5 replicates are presented:
Control (0%) — 0.93 mg
Salinity Control — 1.08 mg
4.5% - 1.00 mg
9.1% - 1.04 mg
18.2% - 0.96 mg
36.3% - 1.10 mg
72.6% - 0.99 mg
Test 2: Means from all 5 replicates are presented:
e Control (0%) — 0.98 mg
Salinity Control — 0.99 mg
4.3% -0.91 mg
8.6% - 0.87 mg
17.3% - 0.78 mg
34.5% - 0.90 mg
69.0% - 0.77 mg
Test 3: Means from all 5 replicates are presented:
e Control (0%) — 0.93 mg
Salinity Control — 0.96 mg
4.4% - 1.06 mg
9.0% - 0.87 mg
18.0% - 0.97 mg
36.0% - 0.92 mg
71.0% - 0.87 mg



Vi.

Estimate of 7-d LCs (95% CL)
Test 1: 7-d LCs concentration > 72.6% effluent (highest concentration tested due to dilution for
salinity adjustment)
Test 2: 7-d LCs concentration > 69.0% effluent (highest concentration tested due to dilution for
salinity adjustment)
Test 3: : 7-d LCs, concentration > 71.0% effluent (highest concentration tested due to dilution for
salinity adjustment)
Quantal statistic methods not applicable
Estimate of 7-d ICzs (95% CL) for growth
Test 1: 7-d 1Cy5 concentration > 72.6% effluent (highest concentration tested due to dilution for
salinity adjustment)
Test 2: 7-d 1C,5 concentration > 69.0% effluent (highest concentration tested due to dilution for
salinity adjustment)
Test 3: 7-d I1C,5 concentration > 71.0% effluent (highest concentration tested due to dilution for
salinity adjustment)
Current reference toxicity tests (95% CL) for 7-d LCx, for survival and 7-d 1Cs, for growth
Test 1 :Reference toxicity tests for Toxicant: Copper
e Test conducted on July 10, 2004, same day as effluent test
o Reference toxicant test was conducted on the same batch of externally supplied topsmelt
used in the effluent test and under the same experimental conditions as the effluent test
e 7-d LCs survival = 161mg/L Cu, 95% CL = 139-188mg/L
e 7-d ICso growth = 147mg/L Cu, 95% CL = 119-169mg/L
Test 2 :Reference toxicity tests for Toxicant: Copper
e Test conducted on July 30, 2004, same day as effluent test
o Reference toxicant test was conducted on the same batch of externally supplied topsmelt
used in the effluent test and under the same experimental conditions as the effluent test
e 7-d LCs survival = 130mg/L Cu, 95% CL = 115-147mg/L
e 7-d ICso growth = 124mg/L Cu, 95% CL = 87-144mg/L
Test 3 :Reference toxicity tests for Toxicant: Copper
e Test conducted on August 27, 2004, same day as effluent test
o Reference toxicant test was conducted on the same batch of externally supplied topsmelt
used in the effluent test and under the same experimental conditions as the effluent test
e 7-d LCs survival = 121mg/L Cu, 95% CL = 107-137mg/L
o 7-d ICso growth = 128mg/L Cu, 95% CL = 85-150mg/L

Reference toxicity warning limits (+/- SD) for 7-d LCs, for survival and 7-d 1Cs, for growth
Test 1: Reference toxicity tests for Toxicant: Copper
e 7-d LCsqsurvival = 137 + 56mg/L Cu
e 7-d 1Cso growth = 135 + 51mg/L Cu
Test 2: Reference toxicity tests for Toxicant: Copper
o 7-d LCssurvival =129 + 48mg/L Cu,
o 7-d ICso growth = 130 + 52mg/L Cu
Test 3: Reference toxicity tests for Toxicant: Copper
o 7-d LCssurvival =132 + 48mg/L Cu,
e 7-d I1Cso growth =131 + 51mg/L Cu



APPENDIX D

92-h Echinoderm Fertilization Test



Reporting Requirements for Reference Method EPS1/RM/27-EC 92 (Sperm Cell)

Effluent Sample

Vi.

Name & location of operation generating the effluent
e Polaris Mine, Little Cornwallis Island, Nunavut
¢ Final Discharge Point for Garrow Lake is geo referenced as 75° 22° 32” N, 97° 48” 37" W.
Date & time of sampling
o Samples for sublethal toxicity testing were collected:
Test 1 - Wednesday July 7, 2004 — 1100h
Test 2 - Tuesday July 27, 2004 — 0930h
Test 3 — Tuesday Aug 24, 2004 — 1500h
Type of sample
o Final effluent water
Brief description of sampling point
e 20m downstream of the siphon discharge point at Garrow Lake dam
Sampling method
e Water was collected from at least 15cm below the surface using a water pump with silicon tubing
e Water was collected from the upstream direction
e The pump was flushed with site water for at least one minute prior to sample collection
e 4 x 20L sample bottles were filled
Name of person submitting samples
e Dennis Lu (Gartner Lee) Tests1 & 2
e Patrick Allard (Azimuth) Test 3

Test Organisms

Vi.

Species of test organism

e Sandollar Echinoid (Dendraster excentricus)

Name and city of testing laboratory

e EVS Environment Consultants, North Vancouver, BC

Source of test species

¢ M-REP, Escondido, California

e All adults providing gametes are from the same population and source

o Gametes are spawned in-house at EVS

Date test species acquired on

e Test 1: Test was not initiated due to inability of the Sandollars to spawn.
o Test 2: July 30, 2004

e Test 3: August 27, 2004

Holding time and conditions for adults

e Testl: N.A.

o Test2: Adults received at the testing laboratory the day of the test.

o Test 3: Adults received at the testing laboratory the day of the test.
Indications of deviations from EC guidance on the importation of test organisms
e Testl: na

e Test 2: No deviations from EC requirements

e Test 3: No deviations from EC requirements

vii. Weekly percent mortality of adults being held over 7d preceding test

e Testl:na
o Test 2: <2% per day over the 7 days preceding the test
o Test 3: <2% per day over the 7 days preceding the test

viii.Age of test organisms

e Testl:na.
e Test 2: <4 hours after spawning



Reporting Requirements for Reference Method EPS1/RM/27-EC 92 (Sperm Cell)

e Test 3: <4 hours after spawning
iX. Unusual appearance, behaviour, or treatment of adults or gametes before test start
e Test 1: Test was not initiated due to inability of the Sandollars to spawn
e Test 2 Organisms appear healthy
e Test 3: Organisms appear healthy

Test Facilities and Conditions

i. Testtype & method
e Echinoderm (Dendraster excentricus) Fertilization Toxicity Test
e Static

e Reference Method — EPS/1/RM/27 with 1997 amendments
ii. Test duration
e Testl:na
e Test2:10:10 min (10min sperm + 10min sperm & egg)
e Test 3:10:10 min (10min sperm + 10min sperm & egg)
iii. Date and time for start of definitive test
e Testl:na
o Test 2: Friday July 30, 2004 — 1620h
e Test 3: Friday August 27, 2004 — 1334h
iv. Test vessel description
e Testl:na
o Test2: 16 x 125mm test tubes
e Test3: 16 x 125mm test tubes
v. Person(s) performing the test and verifying the results
e Testl:na
e Test 2: Testing by Kathryn Sentance and Ann-Marie Norris. Statistical analyses by Jenny Shao and
Kathryn Sentance. QA/QC reviewed by Julianna Kalokai.
e Test 3: Testing by Kathryn Sentance and Ann-Marie Norris. Statistical analyses by Jenny Shao and
Kathryn Sentance. QA/QC reviewed by Julianna Kalokai.
vi. Indication of rate and duration of pre-aeration of test solutions before initiation of test
e Testl:ina
e Test 2: No pre-aeration noted.
e Test 3: No pre-aeration noted.
vii. Confirmation that no adjustment of sample or solution pH occurred
e Testl:na
e Test 2: No pH adjustment
e Test 3: No pH adjustment
viii.Procedure for sample filtration
e Testl:na
e Test 2: No sample filtration
e Test 2: No sample filtration
iX. Procedure for preparation of hypersaline brine (HSB) as per EC guidance document on salinity
adjustment — July 1997
e Testl:na
o Test 2: 30 ppt adjusted with hypersaline brine (HSB). Preparation of HSB and salinity adjustment as
per EC guidance document on Salinity adjustment — July 1997
o Test 2: 30 ppt adjusted with hypersaline brine (HSB). Preparation of HSB and salinity adjustment as
per EC guidance document on Salinity adjustment — July 1997
X. Procedure for salinity adjustment as per EC guidance document on salinity adjustment — July 1997



Reporting Requirements for Reference Method EPS1/RM/27-EC 92 (Sperm Cell)

No deviations from EC guidance for salinity adjustment
Test 1: na
Test 2: salinity adjusted from 2.8 to 28 ppt
Test 3: salinity adjusted from 5 to 28 ppt
xi. Type and source of control/dilution water
e Testl:na
o Test 2: UV-sterilized, 0.45um-filtered natural seawater from the Vancouver Aquarium
e Test 3: UV-sterilized, 0.45um-filtered natural seawater from the VVancouver Aquarium
xii. Concentrations and volumes tested
e Testl:na
e Test 2: Concentrations (% effluent volume / total volume) tested and total volumes used were:
e Control (0%) - 10mL
Salinity Control (0%) - 10mL
4.6% - 10mL
9.1% - 10mL
18.3% - 10mL
36.6% - 10mL
e 73.1%-10mL
e Test 3: Concentrations (% effluent volume / total volume) tested and total volumes used were:
e Control (0%) - 10mL
Salinity Control (0%) - 10mL
4.7% - 10mL
9.4% - 10mL
18.8% - 10mL
37.5% - 10mL
e 75.1%-10mL
xiii.Number of replicated per concentration
e Testl:na
o Test 2: 4 replicates per treatment concentration
o Test 3: 4 replicates per treatment concentration
xiv.Number of organisms per container
e Testl:na
e Test 2: 100 eggs per vessel
e Test 3: 100 eggs per vessel
xv. Measurements of pH and dissolved oxygen in sample water before use
e Testl:na
e Test2:pH 8.1, DO 8.5
e Test3:pH8.0,DO 8.5
.Measurements of pH, temperature, dissolved oxygen, and salinity during test
e Testl:na
Test2: pH-8.0-8.1, T - 15.0-16.0°C, DO - 8.2-8.5mg/L, salinity - 28ppt
o Test3:pH-8.2-8.5,T-15.0-16.0°C, DO - 8.2-8.5mg/L, salinity - 28ppt

XV

Results
i. Number and % of fertilized eggs in each test concentration
e Testl:na
e Test2: (Number is equal to percent since totals were 100)

e Control (0%): #F =59, 62, 56, 65 #UF =41, 38, 44, 35
e Salinity Control: #F =60, 57, 59, 62 #UF =40, 43, 41, 38



Reporting Requirements for Reference Method EPS1/RM/27-EC 92 (Sperm Cell)

iv

4.6%:
9.1%:
18.3%:
36.6%:
o 73.1%:

Test 3: (Number is equal to percent since totals were 100)

o Control (0%):
Salinity Control:
4.7%:

9.4%:

18.8%:

37.5%:

o 75.1%:

#F = 60, 66, 56, 58
#F = 46, 42, 45, 42
#F =39, 39, 37, 36
#F =31, 34, 25, 31
#F =19, 20, 21, 20

#F=77,80,74, 77
#F=176,73,79, 77
#F=178,74,76, 72
#F =61, 62, 62, 60
#F =56, 58, 59, 55
#F = 49, 50, 50, 48
#F =25, 27, 24, 27

Estimate of 1C,5 (95% CL) for fertilization success

Test 1: na

Test 2: 1C»5 concentration = 8.7 (7.6 — 9.9)% v/v effluent
Test 3: 1C»5 concentration = 17.5 (11.6 — 22.6)% v/v effluent

#UF =40, 34, 44, 42
#UF = 54, 58, 55, 58
#UF =61, 64, 63, 64
#UF =69, 66, 75, 69
#UF = 81, 80, 79, 80

#UF = 23, 20, 26, 23
#UF = 24, 27, 21, 23
#UF = 22, 26, 24, 28
#UF = 39, 38, 38, 40
#UF = 44,42, 41, 45
#UF = 51, 50, 50, 52
#UF =175,73,76,73

Current reference toxicity tests (95% CL) for 1Cx, for fertilization

Test 1: na

Test 2: Reference toxicity tests for Toxicant: Sodium Dodecyl Sulfate

e Test conducted on July 30, 2004, same day as effluent test

e Reference test conducted under same conditions

o ICs for fertilization = 2.1mg/L SDS, 95% CL = (1.9 — 2.4)mg/L
Test 3: Reference toxicity tests for Toxicant: Sodium Dodecyl Sulfate

e Test conducted on August 27, 2004, same day as effluent test

e Reference test conducted under same conditions

o ICs for fertilization = 2.3mg/L SDS, 95% CL = (2.1 — 2.4)mg/L
Reference toxicant warning limits (+/- 2SD) for 1Cs, for fertilization

Test 1: na
Test 2: 4.2 +/- 4.8 mg/L SDS
Test 3: 3.9 +/- 4.6 mg/L SDS



APPENDIX E

7-d Sublethal Champia (Algae) Toxicity Test



Reporting Requirements for Reference Method EPA/600/4-91/003 Method 1009.0

Effluent Sample

Vi.

Name & location of operation generating the effluent
e Polaris Mine, Little Cornwallis Island, Nunavut
e Final Discharge Point for Garrow Lake is geo referenced as 75° 22° 32” N, 97° 48’ 37" W.
Date & time of sampling
o Samples for yearly sublethal toxicity testing were collected:
Test 1 - Wednesday July 7, 2004 — 1100h
Test 2 - Tuesday July 27, 2004 — 0930h
Test 3 — Tuesday Aug 24, 2004 — 1500h
Type of sample
o Final effluent water
Brief description of sampling point
e 20m downstream of the siphon discharge point at Garrow Lake dam
Sampling method
o Water was collected from at least 15cm below the surface using a water pump with silicon tubing
o Water was collected from the upstream direction
e The pump was flushed with site water for at least one minute prior to sample collection
e 1 x 4L sample bottles were filled
Name of person submitting samples
e Dennis Lu (Gartner Lee) Tests 1 & 2
e Patrick Allard (Azimuth) Test 3

vii. Temperature of water upon receipt at lab

e Test1: Testwas not conducted as sample was delayed by weather and person qualified to conduct
the work at the lab left for vacation. This was discussed with Sandra Blenkinsopp at the time to
provide direction.

e Test2:8°C

o Test3:17°C

Test Organisms

Species of test organism

o Algae (Champia parvula)

Name and city of testing laboratory

e Saskatchewan Research Council [SRC], Saskatoon, SK

Source of test species

e Testl:na

e Test2and Test3

Sexually mature male and female branches

Obtained from USEPA, Hatfield Marine Science Center, Newport Oregon, 1995
Appear in good health

Females have trichogynes, males have sori with spermatia

Test Facilities and Conditions

Test type & method

e Champia parvula sexual reproduction test

e Static, non-renewal

e 2-day exposure, followed by 5-7 day recovery period for cystocarp development
o Reference Method - EPA/600/4-91/003, Method 1009.0

Date and time for start of definitive test

e Testl:na



Reporting Requirements for Reference Method EPA/600/4-91/003 Method 1009.0

Test 2: Friday July 30, 2004 - time not noted but lab notes state tests started within 72 hrs of
collection

Test 3: Friday August 27, 2004 — time not noted but lab notes state tests started within 72 hrs of
collection

iii. Test vessel description

Test 1: na
Test 2: 270mL transparent polystyrene cups with polystyrene lids
Test 2: 270mL transparent polystyrene cups with polystyrene lids

iv. Person(s) performing the test and verifying the results

Test 1: na
Tests 2 & 3 - Mary Moody

v. Indication of pre-aeration of test solutions

Test 1: na
Tests 2 & 3 - No pre-aeration

vi. Confirmation that no pH adjustment of sample or solution occurred

Test 1: na
Tests 2 & 3: - No pH adjustment

vii. Indication that EC guidance document for salinity adjustment was followed

Test 1: na

Test 2:

No deviations from EC guidance document on preparation of hypersaline brine
HSB prepared from natural seawater at 90ppt

No deviations from EC guidance document for salinity adjustment of sample
Salinity adjustment: 600mL effluent + 250mL HSB + 8.5mL test nutrient solution
Salinity of samples adjusted from 4ppt to 30ppt

Test 3:

No deviations from EC guidance document on preparation of hypersaline brine
HSB prepared from natural seawater at 90ppt

No deviations from EC guidance document for salinity adjustment of sample
Salinity adjustment: 600mL effluent + 230mL HSB + 10 ml test nutrient solution
o Salinity of samples adjusted from 5ppt to 30ppt

viii. Type and source of control/dilution water

Test 1: na
Tests 2 & 3
e Natural seawater collected at the Pacific Environmental Center, Environment Canada,
North Vancouver, BC
o Filtered to 0.2um and autoclaved prior to use
o Salinity adjusted as per EC guidance document to 30ppt with HSB from the same
source

ix. Concentrations and volumes of test solutions

Concentrations (% effluent volume / total volume) tested and total volumes used were:
Test 1: na

Tests 2:

Control (Natural Seawater) (0%) - 100mL, 4.5cm depth

Salinity Control Brine (0%) - 100mL, 4.5cm depth

4.38% - 100mL, 4.5cm depth

8.75% - 100mL, 4.5cm depth

17.5% - 100mL, 4.5cm depth



Reporting Requirements for Reference Method EPA/600/4-91/003 Method 1009.0

o 35.0% - 100mL, 4.5cm depth
70.0% - 100mL, 4.5cm depth

e Tests3:
Control (Natural Seawater) (0%) - 100mL, 4.5cm depth
Salinity Control Brine (0%) - 100mL, 4.5cm depth
4.5% - 100mL, 4.5cm depth
9.0% - 100mL, 4.5cm depth
18.0% - 100mL, 4.5cm depth
36.0% - 100mL, 4.5cm depth
72.0% - 100mL, 4.5cm depth
X.  Number of replicated per concentration
e Testl:na
o Tests 2 & 3: 3 replicates per concentration
xi. Number of organisms per test chamber
e Testl:na
e Tests 2 & 3: 5 female branches + 2 male branches per chamber
xii. Measurements of pH, temperature, dissolved oxygen, and salinity of sample before use
e Testl:na
o Test2:pH-7.78, T-22.0°C, DO - 7.9mg/L, salinity - 4ppt
o Test3:pH-7.58, T-23.0°C, DO - 8.0mg/L, salinity - 5ppt
xiii.Measurements of pH, temperature, dissolved oxygen, and salinity of sample during test
e Testl:na
o Test2: pH-8.20, T-23°C, DO - 7.9, salinity: 30ppt
e Test3:pH-8.33, T—-22°C, DO - 7.9, salinity: 29ppt

Results
i. Number and % mortality of female plants after recovery in each test solution
e Totals from all 3 replicates are presented:

e Testl:ina

o Test2:
o Control (0%): 0 (0%) mortality
o Salinity Control (0%): 0 (0%) mortality
o 4.38%: 0 (0%) mortality
o 8.75%: 0 (0%) mortality
o 17.5%: 0 (0%) mortality
o 35.0%: 0 (0%) mortality
o 70.0%: 0 (0%) mortality

e Test3:
o Control (0%): 0 (0%) mortality
e Salinity Control (0%): 0 (0%) mortality
o 45%: 0 (0%) mortality
o 9.0%: 0 (0%) mortality
e 18.0%: 0 (0%) mortality
e 36.0%: 0 (0%) mortality
o 72.0%: 0 (0%) mortality
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ii. Mean number of cystocarps per plant in each test concentration

e Testl:na
o Test2:
o Control (0%): 92.1
e Salinity Control (0%): 92.5
o 4.38%: 105.1
e 8.75%: 105.1
e 17.5%: 90.7
e 35.0%: 61.9
e 70.0%: 13.3
o Test3:
o Control (0%): 58.3
e Salinity Control (0%): 58.6
o 4.5%: 59.7
e 9.0%: 59.4
e 18.0%: 60.9
e 36.0%: 51.3
o 72.0%: 26.3
iii. Estimate of 1C,5 (95% CL) for cystocarp development
e Testl:na
e Test 2: IC,5 concentration = 26.6 (20.8 — 31.5)% effluent v/v
e Test 3: ICy5 concentration = 45.3 (36.3 — 58.1)% effluent v/v
e Quantal statistic method was linear interpolation
iv. Current reference toxicity tests (95% CL) for ICs, for cystocarp development
o Reference toxicity tests for Toxicant: Sodium Dodecyl Sulfate
e Testl:na

e Test 2: Test conducted on July 27, 2004, within 30 days of effluent test
o Reference toxicant test was conducted under the same experimental conditions as the
effluent test
o ICs cystocarp development = 1.48mg/L SDS, 95% CL = (1.38 - 1.62) mg/L
o Reference toxicity warning limits 1.40 (+/- 2SD) for ICs, for cystocarp development
e Test 3: Test conducted on July 27, 2004, within 30 days of effluent test
o Reference toxicant test was conducted under the same experimental conditions as the
effluent test
e |Csg cystocarp development = 1.48mg/L SDS, 95% CL = (1.38 - 1.62) mg/L
e Reference toxicity warning limits 1.40 (+/- 2SD) for ICs, for cystocarp development

V. Reference toxicant warning limits (+/- 2SD) for 1Cs, for cystocarp development
Reference toxicity tests for Toxicant: Sodium Dodecyl Sulfate

Test 1: na

Test 2: 1.40 (1.6-1.70) mg/L SDS

Test 3: 1.40 (1.6-1.70) mg/L SDS



APPENDIX F

Effluent Metals Concentrations and Loadings



2004 3rd QUARTER MMER REPORT
LOCATION - FINAL DISCHARGE POINT FROM GARROW LAKE (GARROW LAKE DAM SIPHONS)

CONCENTRATIONS OF EFFLUENT FOR MMER SCHEDULE 4 SAMPLED WEEKLY

Sample Taken

During The Date DELETERIOUS SUBSTANCE (mg/L)* Collection
Week of Sample Taken Arsenic Copper Cyanide Lead Nickel Zinc TSS Radium 226" pH* Method
05-Jul-04 7-Jul-04 0.001 0.003 0.005 0.003 0.004 0.198 117 0.020 8.1 Water pump
12-Jul-04 13-Jul-04 0.002 0.001 0.005 0.000 0.002 0.106 6 0.007 7.9 Water pump
19-Jul-04 20-Jul-04 0.002 0.000 0.005 0.001 0.001 0.044 3 0.005 7.9 Water pump
26-Jul-04 27-Jul-04 0.001 0.001 0.005 0.002 0.002 0.043 3 0.005 7.9 Water pump

02-Aug-04 3-Aug-04 0.000 0.001 0.005 0.003 0.003 0.035 3 0.006 8.0 Grab
09-Aug-04 10-Aug-04 0.001 0.001 0.006 0.001 0.007 0.048 3 0.005 8.0 Grab
16-Aug-04 17-Aug-08 0.000 0.001 0.005 0.002 0.006 0.042 5 0.010 8.0 Water pump
23-Aug-04 24-Aug-04 0.000 0.001 0.005 0.001 0.010 0.050 4 0.008 7.8 Water pump
30-Aug-04 31-Aug-04 0.000 0.001 0.005 0.003 0.013 0.078 15 0.008 7.9 Grab
06-Sep-04 nd’ nd’ nd’ nd’ nd’ nd’ nd’ nd? nd? nd? nd?
13-Sep-04 nd? nd? nd? nd? nd? nd? nd? nd? nd? nd? nd?
20-Sep-04 nd’ nd’ nd’ nd’ nd’ nd’ nd’ nd? nd? nd? nd?
27-Sep-04 nd? nd? nd? nd? nd? nd? nd? nd? nd? nd? nd?

Note® - All concentrations are in mg/L except Radium 226 which is Bg/L and pH which is in pH units
Note 2 - "nd" refers to no effluent discharge to sample

MONTHLY MEAN CONCENTRATIONS OF EFFLUENT FOR MMER SCHEDULE 4

MONTHLY MEAN CONCENTRATION' OF DELETERIOUS SUBSTANCE?®
MONTH OF Arsenic  Copper Cyanide Lead Nickel Zinc TSS Radium 226
July/04 0.002 0.001 0.005 0.002 0.002 0.098 32 0.009
August/04 0.001 0.001 0.005 0.002 0.005 0.072 18 0.008
September/04 nd? nd? nd? nd? nd? nd? nd? nd?

Note® - All concentrations are in mg/L except Radium 226 which is Bg/L

Note 2 - "nd" refers to no effluent discharge to sample

Note® - Monthly Mean Concentrations - the MEAN value of the concentrations measured in all water samples collected
during each month when a deleterious substance is deposited.



MASS LOADING OF DELETERIOUS SUBSTANCE FOR EACH DAY SAMPLED

Sample Taken

Average Daily

During The Date DAILY MASS LOADING OF DELETERIOUS SUBSTANCE (kg/day)1 Flow Rate
Week of Sample Taken Arsenic Copper Cyanide Lead Nickel Zinc TSS Radium 226" (m3/day)
05-Jul-04 7-Jul-04 0.018 0.054 0.091 0.054 0.072 3.588 2120 362,440 18,122
12-Jul-04 13-Jul-04 0.752 0.376 1.880 0.000 0.752 39.850 2256 2,631,608 375,944
19-Jul-04 20-Jul-04 0.205 0.000 0.512 0.102 0.102 4.509 307 512,395 102,479
26-Jul-04 27-Jul-04 0.028 0.028 0.141 0.056 0.056 1.213 85 141,090 28,218
02-Aug-04 3-Aug-04 0.000 0.026 0.132 0.079 0.079 0.926 79 158,700 26,450
09-Aug-04 10-Aug-04 0.026 0.026 0.155 0.026 0.181 1.243 78 129,470 25,894
16-Aug-04 17-Aug-08 0 0 0 0 0 0 0 0 0

23-Aug-04 24-Aug-04 0 0 0 0 0 0 0 0 0

30-Aug-04 31-Aug-04 0 0 0 0 0 0 0 0 0
06-Sep-04 nd® 0 0 0 0 0 0 0 0 0
13-Sep-04 nd’ 0 0 0 0 0 0 0 0 0
20-Sep-04 nd® 0 0 0 0 0 0 0 0 0
27-Sep-04 nd’ 0 0 0 0 0 0 0 0 0

Note' - Mass Loading is in kilograms per day of the deleterious substance deposited except Radium 226 which is in Bg per day

Note 2 -

"nd" refers to no effluent discharge to sample

MASS LOADING PER CALENDAR MONTH FOR EACH DELETERIOUS SUBSTANCE

Average Weekly

Total Monthly

CALENDAR MASS LOADING' FOR DELETERIOUS SUBSTANCE (kg/month)? Flow Rate® Volume®
MONTH OF Arsenic Copper Cyanide Lead Nickel Zinc TSS Radium 226° (m®week) (m*month)
July/04 7.77 3.55 20.33 1.65 7.62 381.00 | 36,952.22 28,268,381 131,191 4,066,913
August/04 0.16 0.32 1.78 0.65 1.62 13.45 973.60 1,786,654 10,469 324,533
September/04 0 0 0 0 0 0 0 0 0 0

Note® - Total Mass Loading for Calendar month calculated by multiplying the Average Daily Mass Loading for the Month x # days in the month
Note? - Mass loading units are in kg per month except Radium 226, which is in Bq permonth
Note® - Average Weekly Flow Rate calculated by multiplying Average Daily Flow Rate x 7 days per week
Note” - Total Monthly Volume calculated by multiplying Average Daily Flow Rate for the month x days in month




APPENDIX G

Results of Effluent Characterization



RESULTS OF EFFLUENT CHARACTERIZATION

AS PER PARAGRAPH 15(1)(a)

Nine effluent samples were collected on a weekly basis during the 3" Quarter of 2004 beginning on July 7, 2004
and ceasing on August 31, 2004. Four of the nine samples were “monthly” samples and analysed for a wider suite
of elements, as per the guidance document. Monthly loadings of metals to Garrow Bay were calculated based on
average weekly discharge volumes from Garrow Lake to Garrow Bay via the creek outflow.

Monthly characterization samples were attempted during early July however ice conditions at Garrow Bay made
it unsafe to collect Garrow Bay water samples until July 27, 2004. During the July 27" sampling event it was still
not safe to collect reference samples due to ice conditions. On August 17" and again on August 24" monthly
characterization samples were obtained including Garrow Bay and the reference location.

No holding times were missed for any of the water chemistry of toxicity testing samples.

Water samples for acute and sublethal toxicity testing were collected using a pump system from about 20 m
downstream of the dam on Garrow Lake, within the main flow of the creek. Acute Lethality Testing was
conducted 3 times during two months (2 in July and 1 in August) during the quarter. There were no adverse
effects observed for either the 96-hr Rainbow Trout toxicity tests, or the 48-hr Daphnia magna toxicity tests.
LCx, values were >100% effluent for both species in all testing events.

Sublethal Toxicity Testing was attempted three times during the quarter with the first test being partially
successfully completed (7-D Topsmelt successfully completed, the echinoderm fertilization toxicity test was not
initiated due to the inability of the sand dollars to spawn, and the Champia parvula Sexual Reporduction test was
not conducted due to laboratory problems which were out of our control), and the other two sets of sublethal
toxicity tests were completed successfully. As this is considered a marine discharge, marine species were used for
sublethal testing following brine adjustment of the brackish effluent (as per test protocols). Testing for fish (7-d
Topsmelt growth and survival) and invertebrates (Sand dollar) was conducted at EVS Environment Consultants,
Vancouver, while algae (48-h Champia) testing was undertaken by the Saskatchewan Research Council,
Saskatoon.

There were no effects observed in the Topsmelt Survival and Growth Test at maximum concentration tested
which were below 100% v/v effluent due to the salinity adjustments.

Sublethal effects were observed for the echinoid and algal tests and concentrations less than 100% effluent v/v. In
the echinoid (Dendraster excentricus) fertilization tests (EVS Consultants) for:
e The July 27, 2004 tests, the LOAEL was 4.6% v/v effluent, the 1C,s was 8.7% v/v, and the 1Cso was
37.3% viv.
e The August 24, 2004 tests, the LOAEL was 4.7 %v/v effluent, the 1Cys was 17.5%v/v, and the 1Cs, was
50.7%vV/v.



In the Champia parvula sexual reproduction test (Saskatchewan Research Council) for:
e The July 27, 2004 tests, the LOAEL was 35%v/v effluent, the I1C,5 (95% CL) was 26.6% v/v and the IC
50 (95% CL) was 43.3% V/v.
e The August 24, 2004 tests, the LOAEL was 72%v/v effluent, the IC,5 (95% CL) was 45.3% v/v and the
IC 50 (95% CL) was 66.8% V/v.

Zinc was the primary contaminant of potential concern (COPC) identified in mine effluent and is the only metal
to consistently exceed BC Ambient Water Quality Guidelines (BC AWQG) in effluent. During the 9 week
discharge period, effluent zinc concentration averaged 72 pg/L (range 35 — 198ug/L), which is well below the
MMER effluent limit of 500ug/L. The BC AWQG is 10ug/L. On July 27,2004 and August 24, 2004 when the
sublethal samples were collected, the respective concentrations of Zn in the effluent was 43ug/L and 50 pg/L.
Converting the echinoid test endpoints for the July 27, 2004 tests into Zn concentrations results in a Lowest
Observed Adverse Effect Level (LOAEL) of 1.9ug/L Zinc, an ICys of 3.7pug/L, and an ICs, of 16.0ug/L.
Converting the echinoid test endpoints for the August 24, 2004 tests into Zn concentrations results in a Lowest
Observed Adverse Effect Level (LOAEL) of 2.3ug/L Zinc, an 1Cys of 8.8ug/L, and an ICs, of 25.4ug/L.
Reference toxicity tests of zinc on Dendraster fertilization give mean ECs, concentrations of 8.5-60ug/L (Dinnel
et al. 1983). The concentrations of zinc in the effluent that corresponds to the ICs (i.e., 16.0 to 25.4 ng/L) are
within the effects range reported in reference Dendraster fertilization tests. Thus the echinoid test is quite
sensitive to zinc, with the LOAELS being less than the BC AWQG concentration.

Endpoints for the July 27, 2004 Champia test in terms of zinc concentrations were 15.1ug/L Zn (LOAEL),
11.4pg/L (ICys), and 18.6ug/L (I1Csp). Endpoints for the August 24, 2004 Champia test in terms of zinc
concentrations were 36ug/L Zn (LOAEL), 22.6ug/L (ICys), and 33.4ug/L (I1Csp). The reference IC,5 endpoint for
zinc in the Champia test performed in-house at SRC was 27ug/L (95% confidence limits 16-42ug/L). This
reference concentration is very similar to zinc concentrations in the mine effluent at the toxicity endpoints
observed in the Champia test.

Given the similarity between zinc concentrations in the effluent samples and the effects concentrations of zinc in
reference tests, it is likely that zinc is responsible for the sublethal effects observed in both the Dendraster and
Champia tests.

Reference: Dinnel, P.A., Q.J. Stober, J.M. Link, M.W. Letourneau, W.E. Roberts, S.P. Felton, and R.E. Nakatan.
1983. Methodology and Validation of a Sperm Cell Toxicity Test for Testing Toxic Substances in Marine Waters.
Final Report, FRI-UW-8306, Fisheries Research Inst., School of Fisheries, University of Washington, Seattle,
WA :208. Source: EPA EcoTox database.



Bruce J. Donald
Reclamation Manager

March 15, 2005

Prairie & Northern Region
Environment Canada

Room 200, 4999 98" Ave.
Edmonton, AB T6B 2X3

Attention: Peter Blackall, Regional Director of Environmental Protection

Dear Sir;

Re: Polaris Mine — 2004 4" Quarter Metal Mining Effluent Regulations Report

Despite having a designated discharge location for effluent identified under Section 9 of the MMER, there was no
discharge from the Garrow Lake Tailings Impoundment Area during the period October 1, 2004 to December 31,
2004. While there is no data to report, | have completed the monitoring report as required by the regulations and

have attached it to this letter.

If you have any questions regarding the quarterly report or aspects of the application of the MMER to the Polaris
Mine, please feel free to contact me at any time.

Yours truly,

Bruce Donald
Attachments: 4™ Quarter 2004 Monitoring Report
cc:

Walter Kuit (Teck Cominco Limited)
Randy Baker (Azimuth Consulting Group)

Teck Cominco Ltd. / Environment and Corporate Affairs
Bag 2000/Kimberley, British Columbia, Canada V1A 3E1 - Tel: 250-427-8405 - Fax: 250-427-8451 - Email: bruce.donald@teckcominco.com



POLARIS MINE - MMER MONITORING REPORT

4" QUARTER 2004

APPENDIX A
i. Information specified by Section 8.1 of Reference Method EPS 1/Rm/13

APPENDIX B
i. Information specified by Section 8.1 of Reference Method EPS 1/Rm/14

APPENDIX C
i. Concentration & monthly mean concentrations of each deleterious substance of Schedule 4
ii. pH of the effluents samples as required by subsection 12(1)
iii. Description of sample collection method
iv. Total volume of effluent deposited during each month of the quarter as per section 19
v. Mass loading of the deleterious substances set out in Schedule 4 and as per section 20

APPENDIX D
i. Results of the effluent characterization as per paragraph 15(1)(a)



APPENDIX A



Reporting Requirements for Reference Method EPS 1/RM/13

Section 8.1.1 Effluent

i. Name & location of operation generating the effluent

e Polaris Mine, Little Cornwallis Island, Nunavut

e Final Discharge Point for Garrow Lake is geo referenced as 75° 22° 32” N, 96° 48’ 37" W.
ii. Date & time of sampling

e No sampling conducted as there was no effluent discharge during the quarter.
iii. Type of sample

¢ No sampling conducted as there was no effluent discharge during the quarter
iv. Brief description of sampling point

e Discharge point of siphon at Garrow Lake dam
v. Sampling method

¢ No sampling conducted as there was no effluent discharge during the quarter
vi. Name of person submitting samples

¢ No sampling conducted as there was no effluent discharge during the quarter

Section 8.1.2 Test Facilities and Conditions
i. Testtype & method
e No testing conducted as there was no effluent discharge during the quarter
ii. Indications of deviations from requirements in Sections 2 to 7 of Method EPS 1/RM/13
o No deviations to report as there was no testing conducted during the quarter
iii. Name and city of testing laboratory
¢ No laboratory used during the quarter
iv. Percent mortality of fish in stock tank(s)
e None to report. There were no tests conducted during the period
V. Species of test organism
o None to report as there were no tests conducted during the period
vi. Date and time for start of definitive test
o None to report as there were no tests conducted during the period
vii. Person(s) performing the test and verifying the results
o No tests performed during the quarter
viii.pH, temperature, dissolved oxygen, and conductivity of unadjusted, undiluted effluent
¢ No data to report as there were no tests conducted during the period
ix. Confirmation that no adjustment of sample or solution pH occurred
¢ No adjustment to report as there were no tests conducted during the period
X. Indication of aeration of test solutions before introduction of fish
o None to report as there were no tests conducted during the period
xi. Concentrations and volumes tested
e No data to report as there were no tests conducted during the period
xii. Measurements of dissolved oxygen, pH and temperature
¢ No data to report as there were no tests conducted during the period
xiii.Number of fish added to each test vessel
o No fish added as there were no tests conducted during the period
xiv.Mean and range of fork length of control fish at end of test
e No data to report as there were no tests conducted during the period
xv. Mean wet weight of individual control fish at end of the test
¢ No data to report as there were no tests conducted during the period
xvi. Estimated loading density of fish in test solutions
¢ No data to report as there were no tests conducted during the period




Reporting Requirements for Reference Method EPS 1/RM/13 - Continued

Section 8.1.3 Results

i.  Number of mortalities of fish in each test solution
e None to report. No tests conducted during the period

ii. Number of control fish showing atypical/stressed behaviour
e None to report. No tests conducted.

iii. Mean mortality rate in solutions of effluent and control water
o None to report. No tests conducted

iv. Estimate of 96-h LC50 in multi-concentration tests
e No data to report. No tests conducted

v. Most recent 96-h LC50 for reference toxicity test(s)
o No data to report. No tests conducted



APPENDIX B



Reporting Requirements for Reference Method EPS 1/RM/14

Section 8.1.1 Effluent

i. Name & location of operation generating the effluent

e Polaris Mine, Little Cornwallis Island, Nunavut

¢ Final Discharge Point for Garrow Lake is geo referenced as 75° 22° 32” N, 96° 48” 37” W.
ii. Date & time of sampling

¢ No sampling conducted as there was no effluent discharge during the quarter.
iii. Type of sample

¢ No sampling conducted as there was no effluent discharge during the quarter
iv. Brief description of sampling point

e Discharge point of siphon at Garrow Lake dam
v. Sampling method

¢ No sampling conducted as there was no effluent discharge during the quarter
vi. Name of person submitting samples

¢ No sampling conducted as there was no effluent discharge during the quarter

Section 8.1.2 Test Facilities and Conditions
i. Testtype & method
¢ No testing conducted as there was no effluent discharge during the quarter
ii. Indications of deviations from requirements in Sections 2 to 7 of Method EPS 1/RM/13
¢ No deviations to report as there was no testing conducted during the quarter
iii. Name and city of testing laboratory
e No laboratory used during the quarter
iv. Species of test organism
o None to report as there were no tests conducted during the period
v. Date and time for start of definitive test
o None to report as there were no tests conducted during the period
vi. Person(s) performing the test and verifying the results
e No tests performed during the quarter
vii. pH, temperature, dissolved oxygen, and conductivity of unadjusted, undiluted effluent
¢ No data to report as there were no tests conducted during the period
viii.Confirmation that no adjustment of sample or solution pH occurred
¢ No adjustment to report as there were no tests conducted during the period
ix. Indication of any adjustment of hardness of effluent sample
e No adjustment to report as there were no tests conducted during the period
X. Indication of any aeration of sample
¢ No indication to report as there were no tests conducted during the period
xi. Concentrations and volumes tested
¢ No data to report as there were no tests conducted during the period
xii. Measurements of dissolved oxygen, pH and temperature
¢ No data to report as there were no tests conducted during the period
xiii.Estimates of time to first brood, average number of neonates per brood, and percent mortality during the
seven-day period prior to the test
¢ No data to report as there were no tests conducted during the period
xiv.Number of neonates per test vessel and milliliters of solution per daphnid
¢ No data to report as there were no tests conducted during the period




Reporting Requirements for Reference Method EPS 1/RM/14 - Continued

Section 8.1.3 Results

Number of dead and/or immobile daphnids in each test solution including controls

o No data to report. No tests conducted during the period.

For single-concentration test the number of daphnids dead in each of three replicate effluent solutions and
in each of three replicate control solutions at end of test. Also report the mean value.

¢ No data to report. No tests conducted during the period.

Estimate of 48-h LC50 and 95% confidence limits in multi-concentration tests, 48-h EC50 for
immobilization and 95% confidence limits, indication of statistical method on which results are based.
o No data to report. No tests conducted during the period

Most recent 48-h LC50 for reference toxicant test(s), reference chemical(s), date test initiated, historic
geometric mean LC50 and warning limits.

e No data to report. No tests conducted during the period.



APPENDIX C



2004 4th QUARTER MMER REPORT
LOCATION - FINAL DISCHARGE POINT FROM GARROW LAKE

CONCENTRATIONS OF EFFLUENT FOR MMER SCHEDULE 4 SAMPLED WEEKLY

Sample Taken

During The Date DELETERIOUS SUBSTANCE (mg/L)* Collection
Week of Sample Taken Arsenic Copper Cyanide Lead Nickel Zinc TSS Radium 226" le Method
04-Oct-04 nd? nd? nd? nd? nd? nd? nd? nd? nd? nd? nd?
11-Oct-04 nd? nd? nd? nd? nd? nd? nd? nd? nd? nd? nd?
18-Oct-04 nd? nd? nd? nd? nd? nd? nd? nd? nd? nd? nd?
25-Oct-04 nd? nd? nd? nd? nd? nd? nd? nd? nd? nd? nd?
01-Nov-04 nd? nd? nd? nd? nd? nd? nd? nd? nd? nd? nd?
08-Nov-04 nd? nd? nd? nd? nd? nd? nd? nd? nd? nd? nd?
15-Nov-04 nd? nd? nd? nd? nd? nd? nd? nd? nd? nd? nd?
22-Nov-04 nd? nd? nd? nd? nd? nd? nd? nd? nd? nd? nd?
29-Nov-04 nd? nd? nd? nd? nd? nd? nd? nd? nd? nd? nd?
06-Dec-04 nd? nd? nd? nd? nd? nd? nd? nd? nd? nd? nd?
13-Dec-04 nd? nd? nd? nd? nd? nd? nd? nd? nd? nd? nd?
20-Dec-04 nd? nd? nd? nd? nd? nd? nd? nd? nd? nd? nd?
27-Dec-04 nd? nd? nd? nd? nd? nd? nd? nd? nd? nd? nd?

Note® - All concentrations are in mg/L except Radium 226 which is Bg/L and pH which is in pH units
Note % - "nd" refers to no effluent discharge to sample

MONTHLY MEAN CONCENTRATIONS OF EFFLUENT FOR MMER SCHEDULE 4

MONTHLY MEAN CONCENTRATION' OF DELETERIOUS SUBSTANCE®

MONTH OF Arsenic  Copper Cyanide Lead Nickel Zinc TSS Radium 226
October/04 nd? nd? nd? nd? nd? nd? nd? nd?
November/04 nd? nd? nd? nd? nd? nd? nd? nd?
December/04 nd? nd? nd? nd? nd? nd? nd? nd?

Note® - All concentrations are in mg/L except Radium 226 which is Bg/L

Note % - "nd" refers to no effluent discharge to sample

Note® - Monthly Mean Concentrations - the MEAN value of the concentrations measured in all water samples collected
during each month when a deleterious substance is deposited.

MASS LOADING OF DELETERIOUS SUBSTANCE FOR EACH DAY SAMPLED




Sample Taken

Average Daily

During The Date DAILY MASS LOADING OF DELETERIOUS SUBSTANCE (kg/day)1 Flow Rate
Week of Sample Taken Arsenic Copper Cyanide Lead Nickel Zinc TSS Radium 226" (m3day)
04-Oct-04 nd? 0 0 0 0 0 0 0 0 0
11-Oct-04 nd? 0 0 0 0 0 0 0 0 0
18-Oct-04 nd? 0 0 0 0 0 0 0 0 0
25-Oct-04 nd? 0 0 0 0 0 0 0 0 0
01-Nov-04 nd? 0 0 0 0 0 0 0 0 0
08-Nov-04 nd? 0 0 0 0 0 0 0 0 0
15-Nov-04 nd? 0 0 0 0 0 0 0 0 0
22-Nov-04 nd? 0 0 0 0 0 0 0 0 0
29-Nov-04 nd? 0 0 0 0 0 0 0 0 0
06-Dec-04 nd? 0 0 0 0 0 0 0 0 0
13-Dec-04 nd? 0 0 0 0 0 0 0 0 0
20-Dec-04 nd? 0 0 0 0 0 0 0 0 0
27-Dec-04 nd? 0 0 0 0 0 0 0 0 0

Note® - Mass Loading is in kilograms per day of the deleterious substance deposited except Radium 226 which is in Bg per day
Note % - "nd" refers to no effluent discharge to sample

MASS LOADING PER CALENDAR MONTH FOR EACH DELETERIOUS SUBSTANCE

Average Weekly

Total Monthly

CALENDAR MASS LOADING' FOR DELETERIOUS SUBSTANCE (kg/month)? Flow Rate? Volume®
MONTH OF Arsenic Copper Cyanide Lead Nickel Zinc TSS  Radium 226° (m®week) (m®month)
October/04 0 0 0 0 0 0 0 0 0 0

November/04 0 0 0 0 0 0 0 0 0 0

December/04 0 0 0 0 0 0 0 0 0 0

Note' - Total Mass Loading for Calendar month calculated by multiplying the Average Daily Mass Loading for the Month x # days in the month
Note? - Mass loading units are in kg per month except Radium 226, which is in Bq permonth

Note® - Average Weekly Flow Rate calculated by multiplying Average Daily Flow Rate x 7 days per week

Note* - Total Monthly Volume calculated by multiplying Average Daily Flow Rate for the month x days in month




APPENDIX D



RESULTS OF EFFLUENT CHARACTERIZATION

AS PER PARAGRAPH 15(1)(a)

No effluent samples were collected during the 4™ Quarter of 2004 as there was no effluent discharge.
No Acute Lethality Testing conducted during the quarter as there was no effluent being discharged.



Bruce J. Donald
Reclamation Manager

September 28, 2005

Prairie & Northern Region
Environment Canada
Room 200, 4999 98™ Ave.
Edmonton, AB T6B 2X3

Attention: Jenny Ferone, Regional EEM Coordinator
Peter Blackall, Regional Director of Environmental Protection

Dear Jenny Ferone and Peter Blackall;

Re: REVISED Polaris Mine 2004 Annual MMER and EEM Report

This revised report is being submitted in response to the August 9, 2005 letter from Jenny Ferone (Environment
Canada) to Bruce Donald (Teck Cominco Metals Ltd.), regarding purported reporting deficiencies for the Polaris
Mine 2004 Annual Report (provided in Appendix F). Azimuth staff prepared the initial 2004 Annual Report and
have addressed the issues identified in the August 9" letter within this Revised 2004 Annual Report. In addition,
Azimuth responded to each specific reporting issue in a letter sent to Environment Canada on behalf of Teck
Cominco, dated September 14, 2005 (provided in Appendix G). Within this letter, Azimuth identified sections of
the original report where some of the deficient data were presented and requested further guidance and
clarification from Environment Canada on some of the reviewers’ comments. Azimuth has not heard back to date,
and has prepared this Revised 2004 Annual Report according to the assumptions and interpretations stated in the
September 14™ letter. Teck Cominco and Azimuth will ensure that all required information will be included in

future reports.
Please find attached the REVISED 2004 Polaris Mine Annual Report. There was one non-compliant
concentration related to Schedule 4 limits (TSS) as previously reported. There were no non-compliant results of

the acute lethality tests during the year.

The following is included in our Revised 2004 Annual Report:



1. Requirements under Schedule 6

Identification of Site, Owner, Location, etc.

e Non-Compliance information

o Table 1 — Monthly Mean Concentrations, pH Range and Volume of Effluent

e Table 2 — Results of Acute Lethality Tests and Daphnia Magna Monitoring Tests

2. Requirements under Part 1 Section 8

e Results of studies conducted under Part 1, Section 4 (Effluent Characterization) (Table 3, Table 5)

e Results of studies conducted under Part 1, Section 5 (Sublethal Toxicity Testing) (Table 6, Table 7,
Appendix A, B, C and E) (Note that within Appendices A, B, and C, ** denotes the sections where
reporting issues from the August 9" letter have been addressed)

e Results of studies conducted under Part 1, Section 7 (Water Quality Monitoring) (Table 4, Table 5)

3. Additional Appendices
e Appendix D — acute toxicity testing reports
e Appendix F — Letter from Environment Canada to Teck Cominco Metals Ltd., dated August 9, 2005
o Appendix G — Letter from Azimuth Consulting Group to Environment Canada, dated September 14,
2005.
o Appendix H — Polaris Mine — Revised 2004 3rd Quarter Metal Mining Effluent Regulations Report
(dated March 22, 2005)

As in the initial 2004 Annual Report, the revised 3™ Quarter regulatory data set is included in this submission in

Appendix H. This data was revised to ensure consistency between the hardcopy and online RISS system reports.

The MMER and EEM data required to be reported in electronic format were submitted electronically through the
RISS online system in March 2005, and no additional information was requested for this report format. In
addition to this hardcopy report, an electronic pdf version of this report is being emailed to you (e-mailed

September 28, 2005).

If you have any questions regarding the annual report or aspects of the application of the MMER to the Polaris

Mine, please feel free to contact me.

Yours truly,

Original signed by B. Donald

Bruce Donald

Attachments: 2004 MMER Annual Report; Revised 2004 3 Quarter Regulatory Data Tables
cc: Randy Baker (Azimuth Consulting Group)

Ken Russell (Environment Canada)



INFORMATION TO BE INCLUDED IN ANNUAL REPORT SUMMARY
The following information is to be submitted for each final discharge point.
Mine Name : Polaris Mine

Mine Operator : Cominco Mining Partnership and Teck Cominco Metals L
Address : Bag 2000

Kimberley, BC
V1A 3E1
Telephone : (250) 427-8405 Bruce Donald
E-mail : bruce.donald@teckcominco.com
Location of Final Discharge point : Garrow Lake Former Dam at 75022'32"N, 96048'37"W.
Reporting Period : January 1, 2004 to December 31, 2004.
Date of Report : March 21, 2005.

Non-Compliance Information

There was one non-compliant effluent discharge during 2004 (l.e., TSS of 117 mg/L, July 7, 2004), with
respect to Schedule 4 limits. Upon receiving the results from the lab, this exceedance was reported to
Environment Canada regulatory authorites in a letter dated August 12, 2004. The exceedance was due to
the initial ice melt unplugging Garrow Lake, resulting in a flushing of sediment. There were no other non-
compliant concentrations of substances during this initial flow, and TSS dropped to values of approximately
3-15 mg/L in all subsequent sampling events. Upon review of the information, Environment Canada
recommended no further action in a letter date January 11, 2005 from Sidney Bruinsma. There were no non-
compliant acute lethality tests during 2004, including tests performed on the July 7, 2004 sample.
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MONTHLY MEAN CONCENTRATIONS, pH RANGE AND VOLUME OF EFFLUENT (1))

TABLE 1

As Cu CN Pb Ni Zn TSS Ra H range Effluent
Month | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) (mg/L) | (Bqg/L) P 9 Volume (m3)
Jan. ND(1) |ND(1) |ND(1) |ND(1) |ND(1) |ND(1) [ND(1) ND(1) [ND(1) ND(1)
Feb. ND(1) |ND(1) |ND(1) |ND(1) |ND(1) |ND(1) [ND(1) ND(1) [ND(1) ND(1)
Mar. ND(1) |ND(1) |ND(1) |ND(1) |ND(1) |ND(1) [ND(1) ND(1) [ND(1) ND(1)
Apr. ND(1) [ND(1) ([ND(1) |[ND(1) |ND(1) |ND(1) [ND(1) ND(1) [ND(1) ND(1)
May ND(1) |ND(1) |ND(1) |ND(1) |ND(1) |ND(1) [ND(1) ND(1) [ND(1) ND(1)
June ND(1) |ND(1) |ND(1) |ND(1) |ND(1) |ND(1) [ND(1) ND(1) [ND(1) ND(1)
July 0.0015| 0.0011] 0.0050| 0.0014| 0.0024( 0.0980| 32.0000( 0.0090{7.90 - 8.05 4066913.00
Aug. 0.0004| 0.0012] 0.0051| 0.0019( 0.0081| 0.0508 6.1000{ 0.0074|7.84 - 8.04 324551.00
Sept. ND(1) |ND(1) |ND(1) |ND(1) |ND(1) |ND(1) [ND(1) ND(1) [ND(1) ND(1)
Oct. ND(1) |ND(1) |ND(1) |ND(1) |ND(1) |ND(1) [ND(1) ND(1) [ND(1) ND(1)
Nov. ND(1) |ND(1) |ND(1) |ND(1) |ND(1) |ND(1) [ND(1) ND(1) [ND(1) ND(1)
Dec. ND(1) |ND(1) |ND(1) |ND(1) |ND(1) |ND(1) [ND(1) ND(1) [ND(1) ND(1)

(1) Any measurement not taken because there was no deposit from the final discharge point shall be identified by the letters "ND" - (No Deposit)

(2) Any measurement not taken because no measurement was required in accordance with the conditions set out in section 13 of the Regulations shall be identified by the letters
"NMR" - (No Measurement Required).
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TABLE 2

RESULTS OF ACUTE LETHALITY TESTS AND
DAPHNIA MAGNA MONITORING TESTS

Effluent Acutely | Effluent Acutely
Date Lethal to Lethal to
Sample Rainbow Trout | Daphnia magna
Collected (yes or no) (yes or no)
7/7/2004|No No
7/27/2004 [No No
8/24/2004 [No No
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REVISED Table 3. Effluent Characterization Results (Part 1, Section 4)
Effluent Characterization from Final Discharge Point - Garrow Lake Former Dam / Syphons
Northing: 75°22'32"

Easting: 96°48'37"

Teck Cominco Metals Limited - Polaris Mine

Facility Name: (Little Cornwallis Island)
FDP Name: Garrow Lake Syphons
Sampling Date: 7/7/2004 7/27/2004 8/17/2004 8/24/2004
Sample Method:  Grab Grab Grab Grab
Detection
Parameter Units Limit Methods'
Hardness mg/L 1400 483 973 1380 2.7 EPA Method 3005A, ICPOES (EPA Method 6010B)
Alkalinity mg/L 138 62.4 111 128 1.0 APHA Method 2320 (potentiometric titration)
Aluminum mg/L 0.34 0.021 <0.1 <041 0.1 SPR-IDA?, Graphite Furnace Atomic Absorption Spectrophotometry
Cadmium mg/L  0.000588 0.00014 0.00023 0.000335 0.0002 SPR-IDA?, ICPMS®
Iron mg/L 0.487 0.084 0.042 0.014 0.01 SPR-IDA?, Flame Atomic Absorption Spectrophotometry
Mercury mg/L <0.00001 <0.00001 <0.00001 <0.00001 0.00001 Cold Vapour Atomic Florescence Spectrophotometry
Molybdenum  mg/L <0.005 0.0013 <0.005 <0.005 0.005 ICPMS?®
Ammonia mg/L 0.071 <0.02 0.146 0.133 0.02 APHA Method 4500-NH3 (selective ion electrode)
Nitrate mg/L 0.277 0.0644 0.525 0.531 0.01, 0.02 APHA Method 4110 (determination of inorganic ions by ion chromatography)
Arsenic mg/L <0.001 <0.001 <0.0002 <0.0002 0.001, 0.0002 Hydride-Vapour Atomic Absorption Spectrophotometry
Copper mg/L 0.00265 0.000518 0.00121 0.00134 0.00005  SPR-IDA?, ICPMS®
Cyanide mg/L <0.005 <0.005 <0.005 <0.005 0.005 APHA Method 4500-CN (cynate hydrolosis using an ammonia selective electrode)
Lead mg/L 0.00269 0.00157 0.00177 0.00119 0.00005  SPR-IDA?, ICPMS®
Nickel mg/L 0.00442 0.00207 0.00644 0.00967 0.00005  SPR-IDA? ICPMS®
Zinc mg/L 0.198 0.0429 0.0418 0.0498 0.0005 SPR-IDA?, ICPMS®
TSS mg/L 117 <3 53 4.4 3.0 APHA Method 2540 (filtration through glass fibre filter)
Radium 226 Ba/L 0.02 <0.005 0.01 0.008 0.005 Radio Chemistry®
pH pH units 8.05 7.87 7.95 7.84 0.01 APHA Method 4500-H (pH electrode)

Notes:
1Original data reports are available upon request
2SPR-IDA = Suspended Particulate Resin consisting of immobilized iminodiacetate on a divinyl benzene polymer is used to chelate and preconcentrate metals
in seawater (preparation technique).
®Instrumental analysis is by ICPMS = Inductively Coupled Mass Spectrometry.
“This analysis is carried out using procedures adapted from "StandardMethods for the Examination of Water and Wastewater" 20th Edition 1998,
published by the American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by
the USEPA. The procedures may involve preliminary sample treatment by acid digestion, using either hotplate or microwave oven, or filtration (EPA Method 3005A).
Instrumental analysis is by inductively coupled plasma - optical emissionspectrophotometry ICPOES (EPA Method 6010B).
°All radium isotopes in the sample solution are separated by coprecipitation with lead sulfate. The precipitate is redissolved and the radium isotopes are separated by
coprecipitation with barium sulfate. The precipitate is filtered and mounted on a stainless steel disk. It is then counted on an alpha spectrometer. The radium 226 alpha
energy is distinct and the peak can be clearly identified.



REVISED Table 4. Water Quality Monitoring Results (Part 1, Section 7)

Station:

Description:
Northing:
Easting:

Exposure Area

Garrow Bay at Mouth of Garrow Creek
Confluence
75°22'15"
96°48'30"

Teck Cominco Metals Limited - Polaris

Reference Area
Garrow Bay ~1km NE of
exposure station (confluence
with Garrow Creek).
75°22'40"
96°47'12"

Teck Cominco Metals Limited -
Polaris Mine (Little Cornwallis

Facility Name: Mine (Little Cornwallis Island) Island)
FDP Name: Garrow Lake Syphons Garrow Lake Syphons
Area Name: Garrow Bay Exposure Garrow Bay Reference
Sampling Date: 7/27/2004  8/17/2004  8/24/2004 8/17/2004 8/24/2004
Sample Method: Grab Grab Grab Grab Grab
Detection
Parameters Units Limit Methods'
Hardness mg/L 482 2270 1750 2960 1560 2.7 EPA Method 3005A, ICPOES (EPA Method 6010B})*
Alkalinity mg/L 375 45 38.8 46 36.1 1.0 APHA Method 2320 (potentiometric titration)
Aluminum mg/L 0.033 <0.1 <0.1 <0.1 <0.1 0.1 SPR-IDA?, Graphite Furnace Atomic Absorption Spectrophotometry
Cadmium mg/L 0.00007 <0.00002  0.000028 <0.00002 <0.00002 0.0002 SPR-IDA?, ICPMS?
Iron mg/L 0.046 <0.01 <0.01 <0.01 <0.01 0.01 SPR-IDA?, Flame Atomic Absorption Spectrophotometry
Mercury mg/L <0.00005  <0.00001 <0.00001 <0.00001 <0.00001 0.00001 Cold Vapour Atomic Florescence Spectrophotometry
Molybdenum mg/L 0.00156 <0.005 <0.005 0.0062 <0.005 0.005 IcPMS®
Ammonia mg/L <0.02 <0.02 0.02 <0.02 <0.02 0.02 APHA Method 4500-NH3 (selective ion electrode)
Nitrate mg/L 0.0372 <0.02 <0.02 <0.02 <0.02 0.02 APHA Method 4110 (determination of inorganic ions by ion chromatography)
Arsenic mg/L <0.001 <0.0002 0.00027 0.00044 <0.0002 0.001, 0.0002 Hydride-Vapour Atomic Absorption Spectrophotometry
Copper mg/L 0.000405 0.000216  0.000209 0.000231 0.000205 0.00005  SPR-IDA? ICPMS®
Cyanide mg/L <0.005 <0.005 <0.005 <0.005 <0.005 0.005 APHA Method 4500-CN (cynate hydrolosis using an ammonia selective electrode)
Lead mg/L 0.00026 <0.00005  0.000267 0.000052 <0.00005 0.00005  SPR-IDA? ICPMS®
Nickel mg/L 0.000979  0.000252  0.000267 0.000217 0.000186 0.00005  SPR-IDA? ICPMS®
Zinc mg/L 0.0242 0.00118 0.00092 0.0005 <0.0005 0.0005 SPR-IDA?, ICPMS®
TSS mg/L 3.7 3.3 8.4 9.3 7 3.0 APHA Method 2540 (filtration through glass fibre filter)
Radium226 Ba/L <0.005 <0.005 0.006 <0.005 <0.005 0.005 Radio Chemistry®
pH pH units 7.91 7.79 7.64 7.92 7.62 0.01 APHA Method 4500-H (pH electrode)
Water Temperature °C 0.2 0.2 0.9 0.1 1.2 - Field - Campbell Scientific Hydrolab Model H20, or YSI Meter Model 85
Dissolved Oxygen mg/L 13.23 13.78 15.2 14.04 15.13 - Field - Campbell Scientific Hydrolab Model H20, or YSI Meter Model 85

Notes

The Garrow Bay exposure area (mouth of the creek) was frozen during the July 7, 2004 sampling event.
Note that the reference area was ice free only during August 17 and August 24, 2004 sampling events.

1Original data reports are available upon request
2SPR-IDA = Suspended Particulate Resin consisting of immobilized iminodiacetate on a divinyl benzene polymer is used to chelate and preconcentrate metals

in seawater (preparation technique).
3Instrumental analysis is by ICPMS = Inductively Coupled Mass Spectrometry.

*This analysis is carried out using procedures adapted from "StandardMethods for the Examination of Water and Wastewater" 20th Edition 1998,

published by the American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by

the USEPA. The procedures may involve preliminary sample treatment by acid digestion, using either hotplate or microwave oven, or filtration (EPA Method 3005A).
Instrumental analysis is by inductively coupled plasma - optical emissionspectrophotometry ICPOES (EPA Method 6010B).
SAll radium isotopes in the sample solution are separated by coprecipitation with lead sulfate. The precipitate is redissolved and the radium

isotopes are separated by coprecipitation with barium sulfate. The precipitate is filtered and mounted on a stainless steel disk. It is then counted on an alpha spectrometer.

The radium 226 alpha energy is distinct and the peak can be clearly identified.



Table 5. QAQC Sample Results’ Including Field Duplicates, Field Blanks, and Transport Blanks.

Sample Type: Field Duplicate Original Sample Field Duplicate  Original Sample Field Duplicate Original Sample
Location: Garrow Lake Syphons Garrow Bay Exposure Garrow Lake Syphons
Description: Final Discharge Point RPD? Mouth of Garrow Creek Confluence ~ RPD? Final Discharge Point RPD?
Sampling Date: 7/7/2004 (%) 7/27/2004 (%) 8/17/2004 (%)
Parameter
Parameters Units
Hardness mg/L 1400 1400 0.00 532 482 10.37 997 973 2.47
Alkalinity mg/L 132 138 4.35 38.6 37.5 2.93 113 11 1.80
Aluminum mg/L 0.26 0.34 23.53 0.031 0.033 6.06 <0.10 <0.1 n/a
Cadmium mg/L 0.000582 0.000588 1.02 0.000062 0.00007 11.43 0.000224 0.00023 2.61
Iron mg/L 0.441 0.487 9.45 0.035 0.046 23.91 0.039 0.042 7.14
Mercury mg/L <0.000010 <0.00001 n/a <0.000050 <0.00005 n/a <0.000010 <0.00001 n/a
Molybdenum mg/L <0.0050 <0.005 n/a 0.00129 0.00156 17.31 <0.0050 <0.005 n/a
Ammonia mg/L 0.069 0.071 2.82 <0.020 <0.02 n/a 0.163 0.146 11.64
Nitrate mg/L 0.284 0.277 2.53 0.0371 0.0372 0.27 0.54 0.525 2.86
Arsenic mg/L <0.0010 <0.001 n/a <0.0010 <0.001 n/a <0.00020 <0.0002 n/a
Copper mg/L 0.00252 0.00265 4.91 0.000342 0.000405 15.56 0.00121 0.00121 0.00
Cyanide mg/L <0.0050 <0.005 n/a <0.0050 <0.005 n/a <0.0050 <0.005 n/a
Lead mg/L 0.0024 0.00269 10.78 0.000205 0.00026 21.15 0.00187 0.00177 5.65
Nickel mg/L 0.00438 0.00442 0.90 0.000772 0.000979 21.14 0.00676 0.00644 4.97
Zinc mg/L 0.196 0.198 1.01 0.019 0.0242 21.49 0.0418 0.0418 0.00
TSS mg/L 120 117 2.56 7 3.7 89.19 <3.0 5.3 n/a
Radium226 Ba/L 0.02 0.02 0.00 <0.0050 <0.005 n/a <0.0050 0.01 n/a
pH pH units 8.06 8.05 0.12 7.76 7.91 1.90 8.02 7.95 0.88
Notes

'QAQC samples were collected during each EEM monitoring event. At least one field duplicate and/or one blank sample was collected during each event.
RPD = Relative Percent Difference = [Absolute value (DUP-ORIG)/ORIG]*100%

Cells in grey shading have RPD values >50% for co-located field duplicates

®Distilled water from onsite distiller.

QAQC Results

A total of 4 duplicate samples and 3 blank samples were collected during the 2004 EEM program at Polaris mine. All RPD values were less than 50%,
with the exception of one measurement of TSS on July 27, 2004. This data indicate good reproducibility between co-located field duplicates

(i.e., low measurement and analytical variability).

Blank samples were typically less than, or slightly higher than detection limits, revealing no background contamination issues.



Table 5. QAQC Sample Results’ Including Field Duplicates, Field Blanks, and Transport Blanks.

Sample Type: Field Duplicate Original Sample Field Blank  Transport Blank  Field Blank
Location: Garrow Lake Syphons n/a n/a n/a
Description: Final Discharge Point RPD? Distilled Water® Distilled Water® Distilled Water®
Sampling Date: 8/24/2004 (%) 7/7/2004 7/7/2004 8/17/2004
Parameter
Parameters Units
Hardness mg/L 1380 1380 0.00 <0.54 <0.54 <0.54
Alkalinity mg/L 128 128 0.00 - - <1.0
Aluminum mg/L <0.10 <0.1 n/a <0.10 <0.10 <0.0010
Cadmium mg/L 0.000342 0.000335 2.09 <0.000020 <0.000020 <0.00020
Iron mg/L 0.015 0.014 7.14 <0.010 <0.010 <0.030
Mercury mg/L <0.000010 <0.00001 n/a <0.000010 <0.000010 <0.000010
Molybdenum mg/L <0.0050 <0.005 n/a <0.0050 <0.0050 <0.0010
Ammonia mg/L 0.114 0.133 14.29 - - 0.028
Nitrate mg/L 0.529 0.531 0.38 - - <0.0050
Arsenic mg/L <0.00020 <0.0002 n/a <0.0010 <0.0010 <0.00020
Copper mg/L 0.00140 0.00134 4.48 0.00012 0.00012 <0.0010
Cyanide mg/L <0.0050 <0.005 n/a - - <0.0050
Lead mg/L 0.00116 0.00119 2.52 0.00017 0.00021 <0.0010
Nickel mg/L 0.00971 0.00967 0.41 <0.00050 <0.00050 <0.0010
Zinc mg/L 0.0514 0.0498 3.21 0.0012 <0.0010 <0.0050
TSS mg/L 3.7 4.4 15.91 - - <3.0
Radium226 Ba/L <0.0050 0.008 n/a <0.0050 0.006 <0.0050
pH pH units 7.93 7.84 1.15 - - 5.51
Notes

'QAQC samples were collected during each EEM monitoring event. At least one field duplicate and/or one blank sample was collected during each event.
RPD = Relative Percent Difference = [Absolute value (DUP-ORIG)/ORIG]*100%

Cells in grey shading have RPD values >50% for co-located field duplicates

®Distilled water from onsite distiller.

QAQC Results

A total of 4 duplicate samples and 3 blank samples were collected during the 2004 EEM program at Polaris mine. All RPD values were less than 50%,
with the exception of one measurement of TSS on July 27, 2004. This data indicate good reproducibility between co-located field duplicates

(i.e., low measurement and analytical variability).

Blank samples were typically less than, or slightly higher than detection limits, revealing no background contamination issues.



Table 6. Sublethal Toxicity Testing Results EC50 (Part 1, Section 5)

EC25 Test
Facility Name FDP Name Date Species Test Sublethal Test Type Sample Method Consultant Laboratory

Teck Cominco Metals Limited - Polaris

Mine (Little Cornwallis Island) Garrow Lake Syphons 7/7/2004 Atherinops affinis Growth Grab EVS Consultants, North Vancouver, BC
Teck Cominco Metals Limited - Polaris

Mine (Little Cornwallis Island) Garrow Lake Syphons 7/27/2004 Atherinops affinis Growth Grab EVS Consultants, North Vancouver, BC
Teck Cominco Metals Limited - Polaris

Mine (Little Cornwallis Island) Garrow Lake Syphons 7127/2004 Dendraster excentricus Reproduction Grab EVS Consultants North Vancouver, BC
Teck Cominco Metals Limited - Polaris

Mine (Little Cornwallis Island) Garrow Lake Syphons 7/27/2004 Champia parvula Reproduction Grab Saskatchewan Research Council (SRC)
Teck Cominco Metals Limited - Polaris

Mine (Little Cornwallis Island) Garrow Lake Syphons 8/24/2004 Champia parvula Reproduction Grab Saskatchewan Research Council (SRC)
Teck Cominco Metals Limited - Polaris

Mine (Little Cornwallis Island) Garrow Lake Syphons 8/24/2004 Dendraster excentricus Reproduction Grab EVS Consultants North Vancouver, BC
Teck Cominco Metals Limited - Polaris

Mine (Little Cornwallis Island) Garrow Lake Syphons  8/24/2004 Atherinops affinis Growth Grab EVS Consultants North Vancouver, BC
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Table 6. Sublethal Toxicity Testing Results EC50 (Part 1, Section 5) Page 2/2

EC25 or IC25 EC25 or IC25
EC25 Test Lower Confidence Upper Confidence
Date Species Test EC25 or IC25 Limit Limit Notes
7/7/2004 Atherinops affinis >72.6 72.6 72.6 1C25 (95%CL) was > 72.6%, the highest exposure concentration due to salinity adjustment.
7/27/2004 Atherinops affinis > 69 69 69 1C25 (95% CL) was > 69%, the highest concentration tested due to salinity adjustment.
7/27/2004 Dendraster excentricus 8.7 7.6 9.9 July 7 sandollar test not initiated because sandollars did not spawn.
7/27/2004 Champia parvula 26.6 20.8 31.5
8/24/2004 Champia parvula 45.3 36.3 58.1
8/24/2004 Dendraster excentricus 17.5 11.6 22.6
8/24/2004 Atherinops affinis > 71 71 71 1C25 (95% CL) was > 71%, the highest concentration tested due to salinity adjustment.

EEM 2004 Annual Report

3/22/2005



Table 7. Sublethal Toxicity Testing Results LC50 (Part 1, Section 5) Page 1/2

LC50 Test Sample
Facility Name FDP Name Date Species Tested Sublethal Test Type Method Consultant Laboratory

Teck Cominco Metals Limited - Polaris

Mine (Little Cornwallis Island) Garrow Lake Syphons 7/7/2004 Atherinops affinis Survival Grab EVS Consultants, North Vancouver, BC
Teck Cominco Metals Limited - Polaris

Mine (Little Cornwallis Island) Garrow Lake Syphons 7/27/2004 Atherinops affinis Survival Grab EVS Consultants, North Vancouver, BC
Teck Cominco Metals Limited - Polaris

Mine (Little Cornwallis Island) Garrow Lake Syphons 8/24/2004 Atherinops affinis Survival Grab EVS Consultants, North Vancouver, BC
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Table 7. Sublethal Toxicity Testing Results LC50 (Part 1, Section 5)

LC50 Test LC50 Lower LC50 Upper
Date Species Tested LC50 Limit limit Notes
7/7/2004 Atherinops affinis >72.6 72.6 72.6 LC50 (95% CL) was > 72.6%, the highest exposure concentration tested, due to salinity adjustment.
7/27/2004 Atherinops affinis > 69 69 69 LC50 (95% CL) was > 69%, the highest concentration tested due to salinity adjustment.
>71 71 71 LC50 (95% CL) was > 71%, the highest concentration tested due to salinity adjustment.

8/24/2004 Atherinops affinis
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APPENDIX A
i. Information specified in Schedule 5 of the MMER (June 2002) for Reference Method EPAW 95-EPA
West Coast: 7-day Topsmelt Survival and Growth Tests.

APPENDIX B
i. Information specified in Schedule 5 of the MMER (June 2002) for Reference Method EPS 1/Rm/27-EC:
92 hr Echinoderm (sand dollar) Fertilization Test

APPENDIX C
i. Information specified in Schedule 5 of the MMER (June 2002) for Reference Method EPA/600/4-91-003,
Method 1009.0: Algae (Champia parvula) 7-day Sublethal Growth Tests

APPENDIX D
i.  Acute toxicity testing laboratory reports

APPENDIX E
i.  Sublethal toxicity testing laboratory reports

APPENDIX F
i.  Letter from Environment Canada to Teck Cominco Metals, Ltd. re: Polaris 2004 Annual Report (dated
August 9, 2005)

APPENDIX G
i.  Letter from Azimuth Consulting Group, Inc. to Environment Canada re: Clarification of reporting issues
outlined in August 9, 2005 letter (dated September 14, 2005)

APPENDIX H
i.  Polaris Mine — Revised 2004 3rd Quarter Metal Mining Effluent Regulations Report (dated March 22,
2005)



APPENDIX A

7-d Topsmelt Growth and Survival Toxicity Test



Reporting Requirements for Reference Method EPAW 95-EPA West Coast
(Topsmelt)

Effluent Sample
i. Name & location of operation generating the effluent

e Polaris Mine, Little Cornwallis Island, Nunavut
¢ Final Discharge Point for Garrow Lake is geo referenced as 75° 22° 32” N, 97° 48 37” W.
ii. Date & time of sampling
e Samples for sublethal toxicity testing were collected:
Test 1 - Wednesday July 7, 2004 — 1100h
Test 2 - Tuesday July 27, 2004 — 2130h
Test 3 — Tuesday Aug 24, 2004 — 1500h
iii. Type of sample
¢ Final effluent water from final discharge point
iv. Brief description of sampling point
e 20m downstream of the siphon discharge point at Garrow Lake dam
v. Sampling method
e  Water was collected from at least 15cm below the surface using a water pump with silicon tubing
o  Water was collected from the upstream direction
e The pump was flushed with site water for at least one minute prior to sample collection
e 3 x 20L sample bottles were filled
vi. Name of person submitting samples
e Dennis Lu (Gartner Lee) Tests 1 & 2
e Patrick Allard (Azimuth) Test 3
vii. **Labeling/coding of sample (Sample IDs)
o Test1-G-Creek sub 070704
o Test2 - G-Creek Sublethal 270704
e Test3 — G-Creek 081704
viii. **Date & time of sample receipt
e Samples for sublethal toxicity testing were collected:
Test 1 - Saturday July 10, 2004 — 1425h
Test 2 - Friday July 30, 2004 — 1200h
Test 3 — Friday Aug 27, 2004 — 0945h
ix. **Temperature upon sample receipt at laboratory
e Testl—-11.6°C
e Test2—-13.0°C
o Test3—-154°C

Test Organisms Imported from External Supplier
i.  Species of test organism
o Topsmelt (Atherinops affinis)
ii. Name and city of testing laboratory
e EVS Environment Consultants, North Vancouver, BC
iii. Source of test species
e Aquatic Bio Systems (ABS), Fort Collins, Colorado
iv. Date test species acquired on
o Test1—July 8, 2004
o Test2—July 29,2004
e Test 3 — August 26, 2004
v. Indications of deviations from EC guidance on the importation of test organisms
e No deviations from EC requirements



Reporting Requirements for Reference Method EPAW 95-EPA West Coast
(Topsmelt)

vi. Percent mortality of fish in 24-hour period preceding the test
o Test 1-<10% mortality
o Test2 - <10% mortality
o Test 3 - <10% mortality
vii. Age at start of test
e Test1 - 11 days post-hatch
e Test 2 — 10 days post-hatch
e Test 3 — 10 days post-hatch
viii. Unusual appearance, behaviour, or treatment of larvae before their use in the test
e None noted for any test.
ix. Confirmation that larvae are actively feeding and swimbladders are not inflated
o All tests - Larvae actively feeding and swimbladders not inflated
x. Confirmation that temperature change was <3°C and dissolved oxygen was maintained at >6mg/L during
transport
o Temperature change was <2°C and dissolved oxygen supersaturated mg/L during transport
xi. Test organism acclimation rate at the testing laboratory
e Holding water conditions upon arrival were DO=supersaturated, pH = 7.9, T =20°C
e Organisms were acclimated slowly overnight
e Addition of EVS lab seawater at intervals of 30 — 60min to reach acceptable conditions
e Organisms were acclimated to DO = 7.4mg/L, salinity = 28ppt, T=20°C

Test Facilities and Conditions
i.  Test type & method
e 7-day Topsmelt (Atherinops affinis) Survival and Growth Toxicity Test
e Static renewal
e Sample water was renewed daily
e Reference Method - EPA/600/R-95/136 (EPAW 95-EPA West Coast)
ii. **Dates or test days during test when subsamples or multiple samples were renewed
e Samples were renewed daily for all tests (Test Day 1,2,3,4,5,6)
o Three subsamples were used on days i) 0-1; ii) 2-3; and iii) 4-5-6-7
iii. Indications of deviations from requirements in Sections 11 of Method EPA/600/R-95/136 (EPAW 95-
EPA West Coast)
e No deviations from requirements
e Salinity controls were run
e Sample water salinity for
e Test 1 was 7ppt
e Test2 was 2.6 ppt
e Test 3 was 5.2ppt
iv. Date and time for start of definitive test
o Test 1 Saturday July 10, 2004 — 1730h (within 3 days)
e Test 2 Friday July 30, 2004 — 1500h (within 3 days)
o Test 3 Tuesday August 27, 2004 — 1230h (within 3 days)
v. **Date for test completion
e Test1July 17,2004
e Test 2 August 6, 2004
e Test 3 September 3, 2004
vi. Test vessel description
e For all tests was a 600mL beaker
vii. Person(s) performing the test and verifying the results
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e Test 1: Testing by: Andy Diewald, Anja Fouche, Keven Goodearle, Ann-Marie Norris and Jenny
Shao; Statistical analyses by Jenny Shao and QA/QC by Julianna Kalokai
e Test 2: Testing by: Andy Diewald, Ann-Marie Norris and Jenny Shao; Statistical analysis by Jenny
Shao and Kathryn Sentance; QA/QC by Armando Tang
o Test 3: Testing by Andy Diewald, Anja Fouche and Jenny Shao; Statistics by Jenny Shao and
Kathryn Sentance; QA/QC by Julianna Kalokai
viii.pH, temperature, dissolved oxygen, and conductivity of unadjusted, undiluted effluent
e Testl:pH&.1, T 19.5°C, DO 9.3 mg/L, C 11660 umhos/cm
o Test2:pH 7.8, T 20.0 °C, DO 10.7 mg/L, C 4880 umhos/cm
e Test3:pH 7.6, T 20.0 °C, DO 10.1 mg/L, C 9230 pmhos/cm
ix. Confirmation that no adjustment of sample or solution pH occurred
e No pH adjustment
x. Indication of aeration of test solutions before introduction of fish
e Pre-aeration at 6.5mL/min/L for 30mins due to supersaturation of sample with O, when sample was
heated to 19°C
xi. **Indication that EC guidance document for salinity adjustment was followed
e The following was done for all 3 tests:

No deviations from EC guidance document on preparation of hypersaline brine (HSB)
HSB prepared from natural seawater concentrated to 90ppt (by filtering to at least 10
pum before placing it into the freezer and then freezing/refreezing to remove frozen
layer and concentrate salts in the hypersaline brine)

No deviations from EC guidance document for salinity adjustment of sample

HSB was added to samples to salinity adjust them to 30ppt

For a 200mL volume the concentrations were prepared by adding:

o Test 1: 145mL of effluent + 55mL of HSB for the highest concentration.
This solution was then diluted using natural seawater for the lower test
concentrations (i.e., 50% of the highest concentration + 50% of the
dilution water, repeated for subsequent dilutions).

o Test2: 138mL of effluent + 62mL of HSB for the highest concentration.
This solution was then diluted using natural seawater for the lower test
concentrations (i.e., 50% of the highest concentration + 50% of the
dilution water, repeated for subsequent dilutions).

o Test3: 142mL of effluent + S8mL of HSB for the highest concentration.
This solution was then diluted using natural seawater to make the lower
test concentrations (i.e., 50% of the highest concentration + 50% of the
dilution water, repeated for subsequent dilutions).

xii. Type and source of control/dilution water
e For all 3 tests, control/dilution water was UV-sterilized, 0.45pum-filtered natural seawater from the
Vancouver Aquarium
xiii.Concentrations and volumes tested:
e Concentrations (% effluent volume / total volume) tested and total volumes used were:
e ForTest1:

Control (0%) - 200 mL

Salinity Control (0%) - 200 mL
4.5% - 200mL

9.1% - 200mL

18.2% - 200mL
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e 36.3% -200mL
o 72.6% -200mL
e For Test 2:
e Control (0%) - 200 mL
Salinity Control (0%) - 200 mL
4.3% - 200mL
8.6% - 200mL
17.3% - 200mL
34.5% - 200mL
e 69.0% - 200mL
e For Test 3:
e Control (0%) - 200 mL
e Salinity Control (0%) - 200 mL
4.4% - 200mL
9.0% - 200mL
18.0% - 200mL
36.0% - 200mL
e 71.0% -200mL
xiv. Number of replicated per concentration
e Forall 3 tests: 5 replicates per concentration
xv. Number of organisms added to each test vessel
e Forall 3 tests: 5 fish per vessel
xvi. Manner and rate of exchange of test solutions
e For all 3 test: Daily renewal
xvii.  **Measurements of dissolved oxygen, pH and temperature, and salinity for each 24 hr period
Test 1: See attached photocopied pages 1.1 and 1.2 of original laboratory report
e Test 2: See attached photocopied pages 2.1 and 2.2 of original laboratory report
Test 3: See attached photocopied pages 3.1 and 3.2 of original laboratory report

Results
1. **Number and % of mortalities of fish in each test solution. Note that this data is presented in units of
number of SURVIVORS and % MORTLITY. (Data is entered from original handwritten tables in lab
reports)

o Test 1: Totals from all 5 replicates are presented (see attached pages 1.3-1.4 for original lab data):
Concentration Number of Survivors - Day of Test % Mortality on the Day of Test
(% effluent v/v) Replicate 1 2 3 4 5 6 7 1 2 3 4 5 6 7

Control A 5 5 5 5 5 5 5 0 0 0 0 0 0 0
B 5 5 5 5 5 5 5 0 0 0 0 0 0 O

C 5 5 5 5 4 4 4 0 0 0 0 20 0 O

D 5 5 5 5 5 5 5 0 0 0 0 0 0 O

E 5 5 5 5 5 5 5 0 0 0 0 0 0 0

Brine A 5 5 5 5 5 5 5 0 0 0 0 0 0 0
Control B 5 5 5 5 5 5 4 0 0 0 0 0 0 20
C 5 5 5 5 5 5 5 0 0 0 0 0 0 0

D 5 5 5 5 5 5 5 0 0 0 0 0 0 0

E 5 5 5 5 5 5 5 0 0 0 0 0 0 ©

4.5% A 5 5 5 5 5 5 5 0 0 0 0 0 0 O
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% Mortality on the Day of Test

Number of Survivors - Day of Test

Concentration

1

Replicate

(% effluent v/v)

9.1%

18.2%

36.3%

20

72.6%

20

20

Test 2: Totals from all 5 replicates are presented (see attached pages 2.3-2.4 for original lab data):

[ ]
Concentration

% Mortality - Day of Test

Number of Survivors - Day of Test

1

Replicate

(% effluent v/v)

Control

Brine
Control

20

4.3%

8.6%

20
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Number of Survivors - Day of Test % Mortality - Day of Test

Concentration

1

Replicate

(% effluent v/v)

17.3%

34.5%

69.0%

Test 3: Totals from all 5 replicates are presented (see attached pages 3.3-3.4 for original lab data):

[ ]
Concentration

% Mortality - Day of Test

Number of Survivors - Day of Test

1

Replicate

(% effluent v/v)

Control

Brine

Control

4.4%

9.0%

18.0%

36.0%

20
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Concentration Number of Survivors - Day of Test % Mortality - Day of Test

(% effluent v/iv) Replicate 1 2 3 4 5 6 7 1 2 3 4 5 6 7
D 5 5 5 5 5 5 5 0 0 0 0 0 0 0
E 5 5 5 5 5 5 5 0 0 0 0 0 0 0
71.0% A 5 5 5 5 5 5 5 0 0 0 0 0 0 0
B 5 5 5 5 5 5 5 0 0 0 0 0 0 0
C 5 5 5 5 5 5 5 0 0 0 0 0 0 0
D 5 5 5 5 5 5 5 0 0 0 0 0 0 0
E 5 5 5 5 5 5 5 0 0 0 0 0 0 0
i. ** Average dry weight (mg) per original fish in test vessel. No preservation of fish was used. Fish
were dried and then weighed.
e Test 1: Mean dry weight (mg) of each replicate and overall means are presented:
Concentration Replicate Overall Mean Standard Deviation
(% effluent viv) 1 2 3 4 5
Neg Control (0%) 1.2120 1.0040 | 07980 [ 0.7880 [ 0.8460 0.9296 0.1800
Salinity Control 1.1300 | 0.8540 1.3000 1.1120 | 0.9940 1.0780 0.1661
4.5% 0.9500 | 0.9440 | 0.9500 1.1360 1.0260 1.0012 0.0826
9.1% 1.0520 1.0060 0.9040 1.0820 1.1360 1.0360 0.0876
18.2% 11100 | 0.9080 | 0.9340 | 0.9140 | 0.9160 0.9564 0.0864
36.3% 1.0560 1.2980 | 0.9260 1.0120 1.2220 1.1028 0.1533
72.6% 0.9560 1.3320 |  0.8120 | 0.8060 1.0460 0.9904 0.2161
e Test 2: Mean dry weight (mg) of each replicate are presented:
Concentration Replicate
(% effluent v/v) 1 2 3 4 5 Overall Mean Standard Deviation
Neg Control (0%) 1.000 1.122 0.952 0.962 0.866 0.9804 0.0931
Salinity Control 1.170 0.812 1.042 0.880 1.030 0.9868 0.1418
4.3% 0.754 1.078 1.064 0.814 0.840 0.9100 0.1503
8.6% 1.098 0.866 0.884 0.726 0.778 0.8704 0.1426
17.3% 0.710 0.794 0.944 0.596 0.872 0.7832 0.1363
34.5% 0.912 0.874 0.918 0.854 0.924 0.8964 0.0307
69.0% 0.486 0.818 0.756 0.808 1.000 0.7736 0.1854
o Test 3: Mean dry weight (mg) of each replicate are presented:
Concentration Replicate
(% effluent v/v) 1 2 3 4 5 Overall Mean Standard Deviation
Neg Control (0%) 0.9680 [ 0.9700 | 0.9780 | 0.8460 | 0.8940 0.9312 0.0585
Salinity Control 0.9040 0.8600 1.2680 0.9720 0.8080 0.9624 0.1811
4.4% 0.9380 1.5180 1.0220 | 0.8620 | 0.9420 1.0564 0.2642
9.0% 0.8960 | 0.8600 | 0.9480 | 0.7900 | 0.8320 0.8652 0.0604
18.0% 0.9240 0.6960 1.1280 1.0860 0.9940 0.9656 0.1704
36.0% 1.0900 | 0.8140 | 0.7880 1.0300 | 0.8900 0.9224 0.1328
71.0% 0.6680 0.7620 1.0920 0.9280 0.9060 0.8712 0.1631

1. Estimate of 7-d LCso (95% CL)
e Test 1: 7-d LCsy concentration > 72.6% effluent (highest concentration tested due to dilution for
salinity adjustment)
e Test2: 7-d LCs concentration > 69.0% effluent (highest concentration tested due to dilution for
salinity adjustment)
o Test3::7-d LCsy concentration > 71.0% effluent (highest concentration tested due to dilution for
salinity adjustment)
e (Quantal statistic methods not applicable
iv. Estimate of 7-d IC,5 (95% CL) for growth
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e Test 1: 7-d IC,5 concentration > 72.6% effluent (highest concentration tested due to dilution for
salinity adjustment)
o Test2: 7-d ICys concentration > 69.0% effluent (highest concentration tested due to dilution for
salinity adjustment)
o Test 3: 7-d IC,5 concentration > 71.0% effluent (highest concentration tested due to dilution for
salinity adjustment)
V. Current reference toxicity tests (95% CL) for 7-d LCs, for survival and 7-d I1Cs, for growth
o Test 1 :Reference toxicity tests for Toxicant: Copper
e Test conducted on July 10, 2004, same day as effluent test
e Reference toxicant test was conducted on the same batch of externally supplied topsmelt
used in the effluent test and under the same experimental conditions as the effluent test
e 7-d LCsp survival = 161mg/L Cu, 95% CL = 139-188mg/L
o 7-d ICsy growth = 147mg/L Cu, 95% CL = 119-169mg/L
e Test 2 :Reference toxicity tests for Toxicant: Copper
Test conducted on July 30, 2004, same day as effluent test
e Reference toxicant test was conducted on the same batch of externally supplied topsmelt
used in the effluent test and under the same experimental conditions as the effluent test
e 7-d LCsg survival = 130mg/L Cu, 95% CL = 115-147mg/L
o 7-d ICsy growth = 124mg/L Cu, 95% CL = 87-144mg/L
o Test 3 :Reference toxicity tests for Toxicant: Copper
e Test conducted on August 27, 2004, same day as effluent test
e Reference toxicant test was conducted on the same batch of externally supplied topsmelt
used in the effluent test and under the same experimental conditions as the effluent test
e 7-d LCsg survival = 121mg/L Cu, 95% CL = 107-137mg/L
e 7-d ICsy growth = 128mg/L Cu, 95% CL = 85-150mg/L

vi. Reference toxicity warning limits (+/- SD) for 7-d LCs, for survival and 7-d ICs, for growth
o Test 1: Reference toxicity tests for Toxicant: Copper
e 7-d LCsp survival = 137 £ 56mg/L Cu
o 7-d ICsy growth =135 £ 51mg/L Cu
e Test 2: Reference toxicity tests for Toxicant: Copper
e 7-d LCsg survival = 129 £ 48mg/L Cu,
o 7-d ICsy growth = 130 = 52mg/L Cu
e Test 3: Reference toxicity tests for Toxicant: Copper
o 7-d LCsg survival = 132 £ 48mg/L Cu,
o 7-d ICsy growth =131 + 5S1mg/L Cu
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92-h Echinoderm Fertilization Test
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Effluent Sample

1.

ii.

iii.

1v.

V1.

X1.

Xii.

Name & location of operation generating the effluent
e Polaris Mine, Little Cornwallis Island, Nunavut
e Final Discharge Point for Garrow Lake is geo referenced as 75° 22° 32” N, 97° 48” 37” W.
Date & time of sampling
o Samples for sublethal toxicity testing were collected:
Test 1 - Wednesday July 7, 2004 — 1100h
Test 2 - Tuesday July 27, 2004 — 2130h
Test 3 — Tuesday Aug 24, 2004 — 1500h
Type of sample
o Final effluent water
Brief description of sampling point
e 20m downstream of the siphon discharge point at Garrow Lake dam
Sampling method
e  Water was collected from at least 15cm below the surface using a water pump with silicon tubing
o  Water was collected from the upstream direction
e The pump was flushed with site water for at least one minute prior to sample collection
e 4 x20L sample bottles were filled
Name of person submitting samples
e Dennis Lu (Gartner Lee) Tests 1 & 2
e Patrick Allard (Azimuth) Test 3
**[abeling/coding of sample (Sample IDs)
e Test1-G-Creek sub 070704
o Test2 - G-Creek Sublethal 270704
o Test3 — G-Creek 081704
**Date & time of sample receipt
e Samples for sublethal toxicity testing were collected:
Test 1 - Saturday July 10, 2004 — 1425h
Test 2 - Friday July 30, 2004 — 1200h
Test 3 — Friday Aug 27, 2004 — 0945h
**Temperature upon sample receipt at laboratory
e Test 1 —n/ano test
o Test2-13.0°C
e Test3-154°C

Test Organisms

1.

ii.

iii.

1v.

Species of test organism

e Sandollar Echinoid (Dendraster excentricus)

Name and city of testing laboratory

e EVS Environment Consultants, North Vancouver, BC

Source of test species

e M-REP, Escondido, California

e All adults providing gametes are from the same population and source
e Gametes are spawned in-house at EVS

Date test species acquired on

e Test 1: Test was not initiated due to inability of the Sandollars to spawn.
o Test2: July 30, 2004

e Test 3: August 27, 2004

Holding time and conditions for adults

e Testl: N.A.
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o Test2: Adults received at the testing laboratory the day of the test.
e Test 3: Adults received at the testing laboratory the day of the test.
vi. Indications of deviations from EC guidance on the importation of test organisms
e Testl: na
e Test 2: No deviations from EC requirements
e Test 3: No deviations from EC requirements
vii. Weekly percent mortality of adults being held over 7d preceding test
e Test1l:na
o Test 2: <2% per day over the 7 days preceding the test
o Test 3: <2% per day over the 7 days preceding the test
viii. Age of test organisms
e Test1:n.a.
e Test 2: <4 hours after spawning
e Test 3: <4 hours after spawning
ix. **Unusual appearance, behaviour, or treatment of adults or gametes before test start, or anything unusual
about the test
e Test 1: Test was not initiated due to inability of the Sandollars to spawn
e Test 2 Organisms appear healthy, in good condition, nothing unusual about test organisms or test
e Test 3: Organisms appear healthy, in good condition, nothing unusual about test organisms or test

Test Facilities and Conditions
i. Test type & method
e Echinoderm (Dendraster excentricus) Fertilization Toxicity Test
e Static
e Reference Method — EPS/1/RM/27 with 1997 amendments
ii. Test duration
e Testl:na
e Test2: 10:10 min (10min sperm + 10min sperm & egg)
e Test 3: 10:10 min (10min sperm + 10min sperm & egg)
iii. Date and time for start of definitive test
e Test1l:na
e Test 2: Friday July 30, 2004 — 1620h
e Test 3: Friday August 27, 2004 — 1334h
iv. Test vessel description
e Test1l:na
o Test2: 16 x 125mm test tubes
e Test3: 16 x 125mm test tubes
v. Person(s) performing the test and verifying the results
e Testl:na
e Test 2: Testing by Kathryn Sentance and Ann-Marie Norris. Statistical analyses by Jenny Shao and
Kathryn Sentance. QA/QC reviewed by Julianna Kalokai.
e Test 3: Testing by Kathryn Sentance and Ann-Marie Norris. Statistical analyses by Jenny Shao and
Kathryn Sentance. QA/QC reviewed by Julianna Kalokai.
vi. Indication of rate and duration of pre-aeration of test solutions before initiation of test
e Test1l:na
e Test 2: No pre-aeration noted.
e Test 3: No pre-aeration noted.
vii. Confirmation that no adjustment of sample or solution pH occurred
e Testl:na
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e Test 2: No pH adjustment
e Test 3: No pH adjustment

viii.Procedure for sample filtration

IX.

X1.

Xii.

e Test1l:na

e Test 2: No sample filtration

e Test 2: No sample filtration

**Procedure for preparation of hypersaline brine (HSB) as per EC guidance document on salinity

adjustment — July 1997

e Testl:na

e Test 2: Hypersaline brine (HSB) was prepared from natural seawater concentrated to 90ppt (by
filtering to at least 10 um before placing it into the freezer and then freezing/refreezing to remove
frozen layer and concentrate salts in the hypersaline brine). HSB was added to samples to salinity
adjust them to 30ppt. For a 10mL volume the concentrations were prepared by adding 7.31mL of
effluent + 2.69mL of HSB for the highest concentration. This solution was diluted using natural
seawater for the lower test concentrations (i.e., 50% of the highest concentration + 50% of the
dilution water, repeated for subsequent dilutions). No deviations from EC guidance document (July
1997) for salinity adjustment of sample.

e Test 2: Hypersaline brine (HSB) was prepared from natural seawater concentrated to 90ppt (by
filtering to at least 10 pm before placing it into the freezer and then freezing/refreezing to remove
frozen layer and concentrate salts in the hypersaline brine). HSB was added to samples to salinity
adjust them to 30ppt. For a 10mL volume the concentrations were prepared by adding 7.51mL of
effluent + 2.49mL of HSB for the highest concentration. This solution was diluted using natural
seawater for the lower test concentrations (i.e., 50% of the highest concentration + 50% of the
dilution water, repeated for subsequent dilutions). No deviations from EC guidance document (July
1997) for salinity adjustment of sample.

Procedure for salinity adjustment as per EC guidance document on salinity adjustment — July 1997

e No deviations from EC guidance for salinity adjustment

e Test1l:na

e Test 2: salinity adjusted from 2.8 to 28 ppt

e  Test 3: salinity adjusted from 5 to 28 ppt

Type and source of control/dilution water

e Testl:na

e Test 2: UV-sterilized, 0.45um-filtered natural seawater from the Vancouver Aquarium

e Test 3: UV-sterilized, 0.45um-filtered natural seawater from the Vancouver Aquarium

Concentrations and volumes tested

e Testl:na

o Test 2: Concentrations (% effluent volume / total volume) tested and total volumes used were:

e Control (0%) - 10mL

Salinity Control (0%) - 10mL

4.6% - 10mL

9.1% - 10mL

18.3% - 10mL

36.6% - 10mL

e 73.1%-10mL

o Test 3: Concentrations (% effluent volume / total volume) tested and total volumes used were:

Control (0%) - 10mL

Salinity Control (0%) - 10mL

4.7% - 10mL

9.4% - 10mL
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e 18.8%-10mL
e 37.5%-10mL
e 75.1%-10mL
xiii.Number of replicated per concentration
e Test1l:na
e Test 2: 4 replicates per treatment concentration
e Test 3: 4 replicates per treatment concentration
xiv. **Number of organisms per container
e Testl:na
e Test2: 2000 eggs per vessel (100 counted)
e Test 3: 2000 eggs per vessel (100 counted)
xv. Measurements of pH and dissolved oxygen in sample water before use
e Testl:na
e Test2: pH 8.1, DO 8.5
e Test3: pH 8.0, DO 8.5
xvi. Measurements of pH, temperature, dissolved oxygen, and salinity during test
e Test1l:na
o Test2: pH-8.0-8.1, T-15.0-16.0°C, DO - 8.2-8.5mg/L, salinity - 28ppt
o Test3:pH—-8.2-8.5T-15.0-16.0°C, DO - 8.2-8.5mg/L, salinity - 28ppt

Results
1. Number and % of fertilized eggs in each test concentration
e Test1l:na
o Test2: (Number is equal to percent since totals were 100)

e Control (0%):

#F =59, 62, 56, 65

#UF =41, 38, 44, 35

o Salinity Control: #F = 60, 57, 59, 62 #UF =40, 43, 41, 38
o 4.6%: #F = 60, 66, 56, 58 #UF = 40, 34, 44, 42
e 9.1%: #F = 46, 42, 45, 42 #UF = 54, 58, 55, 58
o 18.3%: #F =39, 39, 37, 36 #UF =61, 64, 63, 64
o  36.6%: #F =31, 34, 25, 31 #UF = 69, 66, 75, 69
o 73.1%: #F =19, 20, 21, 20 #UF = 81, 80, 79, 80

Test 3: (Number is equal to percent since totals were 100)
e  Control (0%):

#F =177, 80, 74,77

#UF = 23, 20, 26, 23

e Salinity Control: #F =176, 73,79, 77 #UF =24, 27,21, 23
o 4.7%: #F =178, 74,76, 72 #UF =22, 26, 24, 28
o  9.4%: #F =61, 62, 62, 60 #UF = 39, 38, 38, 40
o 18.8%: #F = 56, 58, 59, 55 #UF = 44,42, 41,45
o 37.5%: #F = 49, 50, 50, 48 #UF =51, 50, 50, 52
o 75.1%: #F =25,27,24,27 #UF =175,73,76,73
il. **Estimate of ICys (95% CL) for fertilization success
Test 1: na

Test 2: IC,5 concentration = 8.7 (7.6 — 9.9)% v/v effluent

Test 3: IC,5 concentration = 17.5 (11.6 — 22.6)% v/v effluent

Quantitative statistic used to generate 1C,5 values was log-linear interpolation (200 resamples)
calculated in ToxCalc v5.0.23 (Test 2) and log-logit interpolation (200 resamples) calculated in
ToxCalc v5.0.23 (Test 3)

iii. Current reference toxicity tests (95% CL) for ICs, for fertilization

e Testl:na

e Test 2: Reference toxicity tests for Toxicant: Sodium Dodecyl Sulfate
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e Test conducted on July 30, 2004, same day as effluent test
e Reference test conducted under same conditions
e [C;s for fertilization = 2.1mg/L SDS, 95% CL = (1.9 — 2.4)mg/L
e Test 3: Reference toxicity tests for Toxicant: Sodium Dodecyl Sulfate
e Test conducted on August 27, 2004, same day as effluent test
e Reference test conducted under same conditions
e [C;s for fertilization = 2.3mg/L SDS, 95% CL = (2.1 — 2.4)mg/L
iv. Reference toxicant warning limits (+/- 2SD) for ICs, for fertilization
o Testl:na
o Test2:4.2 +/-4.8 mg/L SDS
o Test3:3.9+/-4.6 mg/L SDS
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(Champia)

Effluent Sample

1.

ii.

iil.

1v.

vi.

Name & location of operation generating the effluent
e Polaris Mine, Little Cornwallis Island, Nunavut
¢ Final Discharge Point for Garrow Lake is geo referenced as 75° 22° 32” N, 97° 48 37” W.
Date & time of sampling
e Samples for yearly sublethal toxicity testing were collected:
Test 1 - Wednesday July 7, 2004 — 1100h
Test 2 - Tuesday July 27, 2004 — 2130h
Test 3 — Tuesday Aug 24, 2004 — 1500h
Type of sample
e Final effluent water
Brief description of sampling point
e 20m downstream of the siphon discharge point at Garrow Lake dam
Sampling method
o  Water was collected from at least 15cm below the surface using a water pump with silicon tubing
e Water was collected from the upstream direction
e The pump was flushed with site water for at least one minute prior to sample collection
e 1 x 4L sample bottles were filled
Name of person submitting samples
e Dennis Lu (Gartner Lee) Tests 1 & 2
e Patrick Allard (Azimuth) Test 3

vii. Temperature of water upon receipt at lab

o Test 1: Test was not conducted as sample was delayed by weather and person qualified to conduct
the work at the lab left for vacation. This was discussed with Sandra Blenkinsopp at the time to
provide direction.

o Test2: 8°C

e Test3:17°C

xiii. **Labeling/coding of sample (Sample IDs)

e Test1-G-Creek sub 070704
e Test?2 - G-Creek Sublethal 270704
e Test 3 — G-Creek 081704

xiv. **Date & time of sample receipt

o Samples for sublethal toxicity testing were collected:
Test 1 —n/a test not conducted
Test 2 - Friday July 30, 2004 — 0900h
Test 3 — Friday Aug 27, 2004 — 0900h

Test Organisms

1.

ii.

iii.

Species of test organism
o Algae (Champia parvula)
Name and city of testing laboratory
e Saskatchewan Research Council [SRC], Saskatoon, SK
Source of test species and health of organisms
e Test1l:na
e Test2 and Test 3
e Sexually mature male and female branches
e Obtained from USEPA, Hatfield Marine Science Center, Newport Oregon, 1995
e Appear in excellent health, healthy red color
e Females have trichogynes, males have sori with spermatia
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(Champia)

iv. **Any unusual appearance, behaviour, or treatment of test organisms, before their use in test

e Testl:na
e Test2 and Test 3
e Nothing unusual about the appearance, behaviour, or treatment of test organisms, before
their use in test; everything is normal
e Nothing unusual about the tests

Test Facilities and Conditions

1.

ii.

Test type & method

o Champia parvula sexual reproduction test

e  Static, non-renewal

e 2-day exposure, followed by 5-7 day recovery period for cystocarp development

e Reference Method - EPA/600/4-91/003, Method 1009.0

Date and time for start of definitive test

e Testl:na

e Test 2: Friday July 30, 2004 — time not noted but lab notes state tests started within 72 hrs of
collection

o Test 3: Friday August 27, 2004 — time not noted but lab notes state tests started within 72 hrs of
collection

xviii.  **Date for test completion

iii.

1v.

vi.

vil.

e Testl—-n/a

e Test2 — August 6, 2004

e Test 3 — September 3, 2004

Test vessel description

e Test1l:na

e Test2: 270mL transparent polystyrene cups with polystyrene lids
e Test2: 270mL transparent polystyrene cups with polystyrene lids
Person(s) performing the test and verifying the results

e Testl:na

o Tests 2 & 3 - Mary Moody

Indication of pre-aeration of test solutions

e Test1l:na

e Tests 2 & 3 - No pre-aeration

Confirmation that no pH adjustment of sample or solution occurred

e Test1l:na

e Tests 2 & 3: - No pH adjustment

**Indication that EC guidance document for salinity adjustment was followed
e Testl:na

e Test2:

e No deviations from EC guidance document on preparation of hypersaline brine (May
2001)

e HSB prepared from natural seawater at 90ppt (by filtering to at least 10 um before
placing it into the freezer and then freezing/refreezing to remove frozen layer and
concentrate salts in the hypersaline brine)

e No deviations from EC guidance document for salinity adjustment of sample
Salinity adjustment: 600mL effluent + 250mL HSB + 8.5mL test nutrient solution

o Salinity of samples adjusted from 4ppt to 30ppt

o Test3:



Reporting Requirements for Reference Method EPA/600/4-91-003, Method 1009.0

(Champia)

No deviations from EC guidance document on preparation of hypersaline brine (May
2001)

HSB prepared from natural seawater at 90ppt (by filtering to at least 10 um before
placing it into the freezer and then freezing/refreezing to remove frozen layer and
concentrate salts in the hypersaline brine)

No deviations from EC guidance document for salinity adjustment of sample
Salinity adjustment: 600mL effluent + 230mL HSB + 10 ml test nutrient solution
Salinity of samples adjusted from Sppt to 30ppt

viii. Type and source of control/dilution water

e Testl:na

o Tests2&3

Natural seawater collected at the Pacific Environmental Center, Environment Canada,
North Vancouver, BC
Filtered to 0.2um and autoclaved prior to use

Salinity adjusted as per EC guidance document to 30ppt with HSB from the same
source

ix. **Type and quantity of any chemicals added to the control dilution water

o Testl:na

e Test 2: Test nutrients as described in Test Method USEPA/600/4-91/003, Method 1009.0 were added
at concentration of 10mL/L, analytical grade, 8.5mL added
e Test 3: Test nutrients as described in Test Method USEPA/600/4-91/003, Method 1009.0 were added
at concentration of 10mL/L, analytical grade, 10mL added
x. Concentrations and volumes of test solutions
e Concentrations (% effluent volume / total volume) tested and total volumes used were:
o Testl:na

o Tests
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ )
o Tests
[ )
[ )
[ )
[ )
[ )
[ )

2:

3:

Control (Natural Seawater) (0%) - 100mL, 4.5cm depth
Salinity Control Brine (0%) - 100mL, 4.5cm depth
4.38% - 100mL, 4.5cm depth

8.75% - 100mL, 4.5cm depth

17.5% - 100mL, 4.5cm depth

35.0% - 100mL, 4.5cm depth

70.0% - 100mL, 4.5cm depth

Control (Natural Seawater) (0%) - 100mL, 4.5cm depth
Salinity Control Brine (0%) - 100mL, 4.5cm depth
4.5% - 100mL, 4.5cm depth
9.0% - 100mL, 4.5cm depth
18.0% - 100mL, 4.5cm depth
36.0% - 100mL, 4.5cm depth
72.0% - 100mL, 4.5cm depth

xi. Number of replicated per concentration

e Testl:na

o Tests 2 & 3: 3 replicates per concentration
xii. Number of organisms per test chamber

e Testl:na

e Tests 2 & 3: 5 female branches + 2 male branches per chamber
xiii.Measurements of pH, temperature, dissolved oxygen, and salinity of sample before use



Reporting Requirements for Reference Method EPA/600/4-91-003, Method 1009.0

Test 1: na

(Champia)

Test 2: pH - 7.78, T —22.0 °C, DO — 7.9mg/L, salinity - 4ppt
Test 3: pH - 7.58, T —23.0 °C, DO — 8.0mg/L, salinity - Sppt
xiv. **Measurements of pH, temperature, dissolved oxygen, and salinity of test solution and controls at Ohr,

48hr, and the beginning and end of recovery period

e Test1l:na
e Test2:
Concentration Temperature (°C) Dissolved Oxygen (mg/L) pH (pH units) Salinity (ppt)
(%o vIv)
Exposure Recovery Exposure Recovery Exposure Recovery Exposure Recovery
0 48 0 end 0 48 0 end 0 48 0 end 0 48 0 end
Control-NSW' | 22 23 22 23 79 [ 79 8.0 [ 79 | 820 [ 835 | 833 [ 822 [ 30 30 30 30
Control-brine | 22 23 22 23 7.9 7.9 8.0 79 1793 | 820 [ 834 | 821 [ 30 30 30 30
A 70 22 23 22 23 7.9 7.9 80 | 79 | 780 | 840 | 834 [ 826 | 30 30 30 30
C175 22 23 22 23 79 [ 79 80 | 79 [ 815 [ 831 | 834 [ 836 | 30 30 30 30
E 4.38 22 23 22 23 7.9 7.9 80 | 79 | 819 | 836 | 834 [ 821 | 30 30 30 30
'NSW = natural seawater
e Test 3:
Concentration Temperature (°C) Dissolved Oxygen (mg/L) pH (pH units) Salinity (ppt)
(% vIv)
Exposure Recovery Exposure Recovery Exposure Recovery Exposure Recovery
0 48 0 end 0 48 0 end 0 48 0 end 0 48 0 end
Control-NSW' [ 23 23 23 23 7.9 7.9 80 | 79 | 834 [ 861 | 822 [ 837 | 30 30 30 30
Control-brine 23 23 23 23 79 | 79 80 | 79 | 792 | 852 [ 822 [ 842 | 30 30 30 30
A 70 23 23 23 23 80 [ 79 80 | 79 | 783 [ 852 | 822 [ 844 | 30 30 30 30
C175 23 23 23 23 79 [ 79 80 | 79 | 821 [ 829 | 821 [ 841 | 30 30 30 30
E 4.38 23 23 23 23 7.9 7.9 80 | 79 | 832 [ 842 | 822 [ 839 | 30 30 30 30
'NSW = natural seawater
Results
1. Number and % mortality of female plants after recovery in each test solution
e Totals from all 3 replicates are presented:
Test 1: na
e Test2:
e Control (0%): 0 (0%) mortality
e Salinity Control (0%): 0 (0%) mortality
o 4.38%: 0 (0%) mortality
o 8.75%: 0 (0%) mortality
o 17.5%: 0 (0%) mortality
e 35.0%: 0 (0%) mortality
e 70.0%: 0 (0%) mortality
e Test 3:
e Control (0%): 0 (0%) mortality
e Salinity Control (0%): 0 (0%) mortality
o 4.5%: 0 (0%) mortality
e 9.0%: 0 (0%) mortality
o 18.0%: 0 (0%) mortality
e 36.0%: 0 (0%) mortality
o  72.0%: 0 (0%) mortality
ii. **Mean number of cystocarps per plant in each replicate of each test concentration
e Testl:na

Test 2: (Replicates are A, B, and C)

Control (0%):

A) 89.6, B) 89.8, C) 96.8
Salinity Control (0%): A) 86.2, B) 93.4, C) 98.0
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iii.

1v.

(Champia)

o 4.38%: A) 114.8,B) 101.0, C) 99.6

o 8.75%: A) 108.4,B) 105.8, C) 101.0

o 17.5%: A) 81.6, B) 90.2, C) 100.2

o 35.0%: A) 54.4,B) 64.2, C) 67.0

o 70.0%: A)9.6,B)9.0,C)21.4
Test 3: (Replicates are A, B, and C)

e Control (0%): A)55.2,B) 62.0, C) 57.6

e Salinity Control (0%): A) 50.8, B) 70.4, C) 55.6

o 4.5%: A) 61.4,B) 50.8, C) 67.0

o 9.0%: A) 63.0, B) 56.0, C) 61.0

o 18.0%: A) 68.6, B) 53.2, C) 61.0

o 36.0%: A) 53.8,B) 48.6,C) 51.6

o 72.0%: A)31.2,B)36.4,C)11.2
**Estimate of IC,5 (95% CL) for cystocarp development
Test 1: na

Test 2: IC,5 concentration = 26.6 (20.8 — 31.5)% effluent v/v
Test 3: IC,5 concentration = 45.3 (36.3 — 58.1)% effluent v/v
e (Quantal statistic method was linear interpolation (200 resamples) determined using ToxCalc
v5.0.23
Current reference toxicity tests (95% CL) for ICs for cystocarp development
e Reference toxicity tests for Toxicant: Sodium Dodecyl Sulfate
Test 1: na
Test 2: Test conducted on July 27, 2004, within 30 days of effluent test
e Reference toxicant test was conducted under the same experimental conditions as the
effluent test
o ICs, cystocarp development = 1.48mg/L SDS, 95% CL = (1.38 - 1.62) mg/L
e Reference toxicity warning limits 1.40 (+/- 2SD) for ICs, for cystocarp development
Test 3: Test conducted on July 27, 2004, within 30 days of effluent test
e Reference toxicant test was conducted under the same experimental conditions as the
effluent test
e ]Cs cystocarp development = 1.48mg/L SDS, 95% CL = (1.38 - 1.62) mg/L
e Reference toxicity warning limits 1.40 (+/- 2SD) for ICs, for cystocarp development

Reference toxicant warning limits (+/- 2SD) for ICs, for cystocarp development
Reference toxicity tests for Toxicant: Sodium Dodecyl Sulfate

Test 1: na

Test 2: 1.40 (1.6-1.70) mg/L SDS

Test 3: 1.40 (1.6-1.70) mg/L SDS



Note that Pages 1.1-1.4, 2.1-2.4, 3.1-3.4 are included in the hardcopy paper report only. This data can also be found
in Appendix E. Note that the champia test lab reports are only included in the hardcopy paper report, not in this pdf.
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@ environment
/‘F\::"su“a"ts Our File: 09-0302-54.00

v Work Order:  0400304/307
Tuly 21, 2004

Cheryl Mackintosh
Azimuth Consulting Group
218 — 2902 West Broadway
Vancouver, BC V6K 2G8

Dear Ms. Mackintosh:
RE:  Acute Toxicity Test Results for a sample collected July 7, 2004

We are pleased to provide you with the results of the toxicity tests performed on the sample
identified as G-Creek acute 070704 (received July 10, 2004). The sample was tested with the 96-h
rainbow trout LC50 test and the 48-h Daphnia magna LC50 test. Testing was performed according
to the Environment Canada protocols for conducting acute toxicity tests using rainbow trout (EPS
1/RM/13, Second Edition, 2000) and D. magna (EPS 1/RM/14, Second Edition, 2000). An
independent EVS QA/QC review confirmed that all acceptability criteria specified by the protocols
were met. The results of these tests are summarized from the appended data and are presented in
Table 1.

Table 1. Toxicity Test Results.

96-h Rainbow Trout 48-h Daphnia magna
Sample
Sample ID Date
(Time h) LC50 (95% CL) LC50 (95% CL)
(% viv) (% vIv)
G-Creek
acute 7(;];(1)}(1)-}(1))4 >100 >100
070704

Should you have any questions or comments regarding this report, please do not hesitate to contact
the undersigned at 604-986-4331.

Sincere]y, ., . " \ Verified By:

Robert Harrison, B.Sc. Hons. QA/QC Committee;
Assistant Bioassay Test Supervisor— Fish Team Armando Tang, B.Sc.
195 Pemberion Ave. rharrison@evsenvironment.com Cathy McPherson, B.Sc.
Julianna Kalocai, M.Sc.
North Vancouver, BC John Wilcockson, M.Sc.

Canada V7P 2R4

Tel: 604.986.4331
Fax: 604.662.8548
www.evsenvironment.com

info@evsenvironment.com



EVS ENVIRONMENT CONSULTANTS
RAINBOW TROUT ACUTE TOXICITY TEST DATA SUMMARY

Client ( (\33 @m\é) Az : /\/\(/tje\/\ EVS Analysts Q(jﬂ r, AwD
EVS Project No. O4 — 6202 -SU Test Type AL LCSo
"EVS Work Order No. o402 0(,(‘ Test Initiation Date ?%L%l v / oy @ [HYys
SAMPLE ‘
Identification (- Creelt acule 007704
Amount Received L~ 1TOL ,
Date Collected <ulo 1 /64
Date Received —<uly © foi
Other -
DIL.UTION/CONTROL WATER (initial water quality) TEST SPECIES INFORMATION
Fresh Water (dechlorinated) /q Source Eraser \) a [ {43,&[
Temperature (°C) ! S_ .0 Collection Date/Batch OS 7 6 0]1/( :
pH ' 1. q Control Fish Size (mean, SD and range measured at end of test)
Dissolved Oxygen (mg/L) 10 Date Measured S\Q(M [ f oY
Conductivity (4 S/cm) =7 Fork Length (mm) Y72 (24 ~37)
Hardness (mg/L as CaCOs) 2. Wet Weight () 0.1 0.02(0 722 -0.5¢)
- Alkalinity (mg/L as CaCO;) 72 Reference Toxicant - SDS
Other - Current Reference Toxicant Result
' Reference Toxicant Test Date Nune 2L / ol
Duration of Acclimation (days) - LG
96-h LC50 (and 95% CL) 273 (2004d 75 Yt [LSDS
Referénce Toxicant Warning Limits (mean + 2SD) an&_ '
LA [2 gl L SDS CU =217,
TEST CONDITIONS Jo
Dissolved Oxygen Range (mg) 4.5 - (0 ¢ L
Temperature Range (°C) f”( 0D =18
'pH Range 1.0 - R

Conductivity Range (uS/cm) 2 < UYKYS
Aeration Provided? (give rate) (3 .S7 [ LJ AN / L

Photoperiod (LD h) 618

No. Organisms/Volume 10 / \O(
Loading Density (g/L) o. 24
Acclimation Before Testing (days) ' H7

Mortality In Previous Week of Acclimation (%) ()

Other -
Te A LESO 3 e%@/\«ctie@( aJr > LO(SZ CU/(D

TEST RESULTS

Data Verified By / T Date Verified Afﬁ()s‘% 5,200
42’ an 5% (géi ; / :




M

0oz O

7 wm\ﬁ\ PeYLOA e

Y

Ag paguep el

7007 ‘97 15nEny 000 TLNDINOL L\SIoYsTR\qeT\SULI0]

.

FlT

Agdn 1S 1sel

B iy 7

L%

SIUSUIULO))

\,éém\xw)m\. ApmoTs

uonduosa( o[dureg

&P

tiSiiie)

VIVALSAL ALIDIXOL ALNIY LNOYL MOINIVY
SINVLITIASNOD INFANOIIANE SA T

FO0ECS0 - - A Aianonpuo) s-v- 7 0oa TCEoZ0- ¢ - [T HA Y7 e Q{S.w\\m_w smyersdura ], ‘pes(), simeuwInsu OM
Vipm | v [xPaaa d )~ xes| i N N7 027 BE(CY I M Vg Hay S[eUIU] UPTOa ],
R o | T LR[BS Va7 S [0 [0S ohl | v b X b Bb| FH T o1 | o/ | O 0] 557
FFToa) LB FE LU o8] ST 0N aShil | BB Lhloph[TA el | 101 O 0S
P o | 2] T SU Y b S S [ 9 9y | g5 L]V el] off o1] o ST
~dlazd 42| pE| 20 SUEL 57 59|99 SH| 65| o5 CHoB[TA | 1| 7] 07] 0l =%
Aoz | T B[ O LT 21 27109 oF S [T | ¢8| Tb| 50 1'9)] o/ o' 01] 9 <79
SH LS| A 7€ Q0T s [ o o dllas o eel | 45| BY s B[y ¢ | | 01 71 7
96 0 9 | ¢L | 8v | ¥ 0o o[z sy | v2] o 96 | 7. | sv | ¥t 0 9 | 7L | 8v | ¥t b z I As\Q a\x
(toygrl) . (smoy 96 03 1) UOTIBRUIOUO)
Aanonpuon ud (D,) emyeradura], (1/8u) we3AX() PaA[OSSI SIOATAING JO I9QUIMN] -
) " SUW0Y,, 13pun (pssn Ji) dinpedoid 1usunsalpe gd juswinaog 1
Shhl (& UQ\\B\\QJH» SUIL] /o12(] UOBNIU] 159], it O < SWII], UoneleY-91d [210], M SR {uto;STl) puoy)
. ko] 5L peel[0D Qun LRI "9 001 (A oa
hULULO {770 579 )= ) @ otdues % B o
71 o oum[o /4514 ‘0N Iy bl (5.) 9w |
Nﬂg AEIIO TORPWI[O0Y P-L PUE "ON YoTeg oI, I [ ——"—
: ho< . OOhQ "ON 19PI0) YIOM SAH WW-O¢ 1Y d [enrg
}S- TOLY -0 "0N 1090019 SAH

ALITVNO YHIVA TTINYS TT0HM



EVS ENVIRONMENT CONSULTANTS
48-h Daphnia magna TOXICITY TEST DATA SUMMARY

Client A‘Z Eﬁl +A (‘EC \acs ) EVS Analysts HKI\] lﬂ\/

EVS Project No.  0nd - 0502 ~5H Test Type L¢3 \’/] - LCSU
EVS Work Order No. (YW e 369 Test Initiation Date T bia 11 . 2,04

~J t '
SAMPLE INFORMATION

Identification  (5— Cxeek. © T2FoY

Amount Received | x QL. Subm\aof Fom S2X3p L. VD EVS
Date Collected Jku 4 F, 2004

Date Received  {() . lu{u{ 'D—C:Q) o

Temperature (°C) A0->30Q

pH 3 A S3.¥ pH adjustment details: Nm€ i

Dissolved Oxygen (mg/L) .4 CD_QC}‘ N Pre-aeration rate and duration: () oeratcdl R ,}\
Conductivity (zmhos/cm) [ &850

Hardness (mg/L as CaCO3) ) L—(-L(-Q

Alkalinity (mg/L as CaCQs)

Ammonia {(mg/L N) —

Chlorine (mg/L Cl) e

DILUTION/CONTROL WATER (initial water quality) TEST SPECIES INFORMATION

Water Type MG@Q/&MU\ \\*‘&IA \{?C) ’j\)\u‘-t@> Broodstock Culture ID (in-house culture) TLAV\C_, \‘3 A 1—6

Temperature (°C) )(10 Q Age (on Day 0) LD\I—‘ \~

pH a .0 Days to First Brood )

Dissolved Oxygen (mg/L) q a Avg. Young/Brood (after 1* brood) 23S

Conductivity (4 S/cm) RS F % Mortality in 7 d Before Tests~ 8. RS 7

Hardness (mg/L as CaCO,) A% Reference Toxicant %L(l C

Alkalinity (mg/L as CaCO,) {9{’0 Current Reference Toxicant Result

Other — Reference Toxicant Test Date 3\, 04 \o 50
48-h LC50 and 95% CLU 3.3 [ o L <38y

TEST CONDITIONS Reference Toxicant Warning Limits (mean + 2SD) afd CV

Temperature Range (°C) e 0 - S o v 3 |S IBIC N 7 (,l/=3'+

pH Range el AKX -%. 2 '

Dissolved Oxygen Range (mg/L) &, — Q N

Conductivity Range (1 S/cm) 59— ¥50D

Photoperiod (L:D h) I &

No. Organisms/Volume [0/ 2000

Other

TESTRESULTS The Y81 LESO Gor  (s-(rece  OFoTor
1S > 100 7 (v/v)

Data Verifie d By ‘%_ Ml—d‘é ‘E't} Date Verified JU 7 U:’)% S) 206%
J -

Forms\Lab\Dalasheets\Daphnia W8H-SUMMARY.DOC August 26, 2002



EVS ENVIRONMENT CONSULTANTS
48-h Daphnia magna ACUTE TOXICITY TEST DATA

Client _ Sz imutn— Poleens Sample ID G-Ceeek . 0Fozo
EVS Project No. 64 - 0502 - SY Date Collected <Y fe_4 =, 200+
EVS Work Order No.  OY401D303 Test Initiation Date/Time “Yula \\E*/0OU @ . MOO
Daphnid Broodstock Batch jur]c 6\0; No. Organisms/Volume [6’ [ XYy L
Concentration Number of Survivors Dissolved Oxygen | Temperature (°C) pH Conductivity
) (1to 48 h) (mg/L) (zmhos/cm)
%(\) /O) 1] 2[4 |24)48] 0 |24 |48) 0 |24 )48 )0 |24 48] 0 | 48]
ConTROL IOLO] 91 [8.¥18. |20 2.00 5 190 247 F 25
(.25 1Ol[0l4L [ ¢18 F7hnobr0p).0l8.0 | 2%7.511231 120
s 010 20.02/-901,0(8 0172909 [207
Q5 0Ol [8£5.¥]20021.09.09 9 29 13, 0[3630260
50 101109.1 g 48X 1700>.084.0 139K OIZ
a0 \OF 14, le 518 X | 208] 210D/ 0[ 32 0|8 2ngsD |
Technician Initials Mﬂ’) A’N 7 k o A’— I

Sample Description __ Cleaw”  ( Qlauess
WQ Instruments Used: Temp. M PH T AaaoS0a DO 1T -A -0))201 Cond. 7 -4 -9%0S0/

Comments

pd 1 ;
Test Set Up By -PT\/\(\\ Data Verified By ﬁ%ﬂ M ‘EP Date Verified ,,Zf(/g us‘(L = 200‘74
= 7

Forms\Lab\Datasheets\Daphnia\48H-DATA.DOC  September 30, 1999
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@S enviro:lm ent
e, O SUITATES Our File: 09-0302-54.00
Work Order: 0400342,348

ATgIst 9, 2004

Cheryl Mackintash
Azimuth Consulting Group
218 — 2902 West Broadway
Vancouver, BC V6K 2G8§

Dear Ms. Mackintosh:
RE:  Acute Toxicity Test Results for a sample collected July 27, 2004

We are pleased to provide you with the results of the toxicity tests performed on the sample
identified as G-Creek acute 270704 (received July 27, 2004). The sample was tested with the 96-h
rainbow trout LC50 test and the 48-h Daphnia magna LC50 test. Testing was performed according
to the Environment Canada protocols for conducting acute toxicity tests using rambow trout (EPS
1/RM/13, Second Edition, 2000) and D. magna (EPS 1/RM/14, Second Edition, 2000). An
independent EVS QA/QC review confirmed that all acceptability criteria specified by the protocols
were met. The results of these tests are summarized from the appended data and are presented in

Table 1.

Table 1. Toxicity Test Results,

96-h Rainbow Trout 48-h Daphnia magna
Sample ID Sample Date
(Time h) LC50 (95% CL) LC50 (95% CL)
(% v/iv) (%o viv)
G-Creek
acute 27-July-04 =100 >100
270704 (2130h)

Should you have any questions or comments regarding this report, please do not hesitate to contact
the undersigned at 604-986-4331.

Sincerely, Verified By:
ot ‘ ; " N g AT
% Och L,fz ol h d.\
/

Rachel DeWynter, B.Sc. QA/QC Committee:
195 Pemberton Ave. Algal Bioassay Supervisor Armando Tang, B.Sc.

rdewynier@evsenvironment.com Cathy McPherson, B.Sc.
North Vancouver, BC Tulianna Kalocai, M.Sc.

John Wilcockson, M.Sc,

Canada V7P 2R4

Tel: 604.986.4331
Fax: 604.662.8548
www. eysenvironment.com

info@evsenvironment.com



EVS ENVIRONMENT CONSULTANTS
48-h Daphnia magna TOXICITY TEST DATA SUMMARY

cien Azimuth— (Polocis)  EVSAmiyss TRy fhed

EVS Project No. (NG — OBOD =~ &z, 0] TestType YR LC SO

EVS Work Order No. ~(H OO ’3,4.%7 Test [nitiation Date " J{, Loy 220 2200
\J ey Id

SAMPLE INFORMATION
Identification (5 - Cifeek QAFCI0oH
Amount Received 3 f’ %< D200

Date Collected _J_, LV; 2}, 00Y
Date Received ’T! | ! ‘__aD' QQQI
Temperature (°C) A2.0% S

pH 31D RO pH adjustment details: (Y@

Dissolved Oxygen (mg/L) ); [ % QL <K (DPre-aeration rate and duration: ;3 mq NLHE S
Conductivity (#mhos/cm) SO0 5@““ e e o
Hardness (mg/L as CaCOs5) =90

Alkalinity {mg/L as CaCOs) —

Ammenia (mg/L N) —_

Chlorine (mg/L Cl) —

DILUTION/CONTROL WATER (initial water quality) TEST SPECIES INFORMATION

Water Type {Y) J%?)Sroodstock Culture ID (in -house culture) j wal
Age (on Day 0) <_DLYr /S 3

Temperature (°C) ' 0.0
pH 3, % Days to First Brood
Dissolved Oxygen (mg/L) . Avg. Young/Brood (after 1* brood) Rt
Conductivity (¢S/cm) D % Mortality in 7 d Before Test L/
Hardness (mg/L as CaCQ,) Q [ Reference Toxicant 2= M
Alkalinity (mg/L. as CaCQy) <L Current Reference Toxicant Result
Other — Reference Toxicant Test Date 9] - SJ\ -0
48-h LC50 and 95% CL 32 ( SR 301 ) ;!; L2
TEST CONDITIONS Reference Toxicant Warning Limits (mean + 28D) and C
Temperature Range (°C) 0.0 - VS 462 T 5 ne/ (2 A eV :.37_
pH Range 13 -80 ’

Dissolved Oxygen Range (mg/L) & (, -~ 9 .|
Conductivity Range (¢ S/cm) 203 - SD20

Photoperiod (L:D h) Je
No. Organisms/Volume 10/ 200mU
Other _

TEST RESULTS The., WAh LCSD of G-Creek QFoFst
1S > 1007 W)

Data Verified By Wi \ !»\ Lf.;\ Date Verified ;L“ N ."'l,- {
! l (,

FurmsLab\Datasheets Daphnia 48 H-SUMMARY _DOC August 26, 2002



Client 2,7 vutn (puk\,(lﬁ\

EVS ENVIRONMENT CONSULTANTS

48-h Daphnia magna ACUTE TOXICITY TEST DATA

sample I G-Crper. DFTION

EVS Project No. (X —

f'!:)u); S’J—DI

EVS Work Order No. (Ol 34Y

Daphnid Broodstock Batch . 7§ 4 | 4 ’Q!b

Date Collected ~
Test Initiation Date/Time =

No. Organisms/Volume

SU_LA. 9"} RO
3

Concentration Number of Survivors Dissolved Oxygen | Temperature (°C) pH Conductivity
(1t0 48 h) {mg/L) (¢#mhos/cm)
e (1/ (v ) 2 1 4 {24 | 48 24
Caontxe) e |z ¢.
o A 2]
2.5 2
Ay 1o
S0 o
100 (0
Technician Initials ~

Sample Description

Clece, colovnrless

WQ Instruments Used: Temp. C’c‘kkbf“bf « PH 7 -A-03¢SG) DO % -A- O/t 30 Cond. j7-A - F90%0 10(
Comments
Test Set Up By ’_TfZ‘-/ Data Verified By IR {l - Date Verified 2 by o

1 T {

FormsiLab\Datasheets\Daphnia\d8H-DATA.DOC  Seplember 30, 1999




EVS ENVIRONMENT CONSULTANTS
RAINBOW TROUT ACUTE TOXICITY TEST DATA SUMMARY

Client A’Ll Mu(’k (VX EVS Analysts AWD

EVS Project No. 09 — o302 -S4 Test Type QG LSO

EVS Work Order No.  OU G024 392 Test Initiation Date Aoy | | U
| = J

SAMPLE _

Identification 1- (,t" ee€ k OLUXLG )71 01 O{’[

Amount Received 24700

Date Collected Tk 277 /04

Date Received Ty L{/ % / O‘/{

Other o

DILUTION/CONTROL WATER (initia! water quality)
Fresh Water (dechlorinated) j

Temperature (°C) 14
Dissolved Oxygen (mg/L) (O]
Conductivity (i S/cm) Lo
Hardness (mg/L as CaCQO;) i &
Alkalinity (mg/L as CaCQ;) i O
Other :

TEST CONDITIONS

TEST SPECIES INFORMATION
Source Feacer Ualley
Collection Date/Batch O 04, OL{
Control Fish Size (mean, SD and range measured at end ot"t‘est)
Date Measured Ao S /oY
Fork Length mm) __2Y+ 7 (3(-35)
Wet Weight (@) 00,547 0.0¢ (0.4 -0.47)

Reference Toxicant <SS
Current Reference Toxicant Result '
Reference Toxicant Test Date Y L, 72 / 64

*

Duration of Acclimation (days) {I ﬁ
96-h LCS0 (and 95% CL) 72| (11 and 26 )

Reference Toxicant Warning Limits (mean + 2SD) and CV

29+ 1L mj[/LSDS =217

Dissolved Oxygen Range (mg/L) G ~ 10
Temperature Range (°C) | Y
PH Range o K- K. 2
Conductivity Range (u S/cm) >0 - % AR70
Aeration Provided? (give rate) ¢, $¥\ aml[amin| L
Photoperiod (L:D h) LR
No. Organisms/Volume 10 /1oL
Loading Density (g/L) 05
Acclimation Before Testing (days) 717
Mortality In Previous Week of Acclimation (%) (), 25
Other
| / ey

TEST RESULTS Tue 46-h LCSQ was ol Mqim’ to L{’% 7 (00/0 <U/ U)
Data Verified By oo’ s Date Verified Sepd wfey

; L ; ]

FormdLabiDatasheets\ Trouti SUMMAR Y. DOC February 13, 2003
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A member of the
Golder group of companies

EVS consultants Golder

Associates

Golder Associafes Lid.

195 Pemberion Avenue
North Vancouver, British Columbia

Canada V7P 2R4 )
Telephone 604-986-4331 QOur File: 09-0302-54.00
Fax 604-662-8548 Work Order:  0400382,383

September 2, 2004

Cheryl Mackintosh

Azimuth Consulting Group

218 — 2902 West Broadway
Vancouver, BC V6K 2G8

Dear Ms. Mackintosh:
RE:  Acute Toxicity Test Results for a sample collected August 24, 2004

We are pleased to provide you with the results of the toxicity tests performed on the sample
identified as G-Creek acute 081704 (received August 24, 2004). The sample was tested with the
96-h rainbow trout LC50 test and the 48-h Daphnia magna LC50 test. Testing was performed
according to the Environment Canada protocols for conducting acute toxicity tests using rainbow
trout (EPS 1/RM/13, Second Edition, 2000) and D. magna (EPS 1/RM/14, Second Edition, 2000).
An independent EVS QA/QC review confirmed that all acceptability criteria specified by the
protocols were met. The results of these tests are summarized from the appended data and are
presented in Table 1.

Table 1. Toxicity Test Results.

96-h Rainbow Trout 48-h Daphnia magna

Sample
Sample ID Date
(Time h) LC50 (95% CL) LC50 (95% CL)
(% VIv) (% vIv)
G-Creek
acute 24(11?831_1())4 >100 >100
081704

Sincerel M Verified By: i
%Z) Colin

oy

Should you have any questions or comments regarding this report, please do not hesitate to contact
the undersigned at 604-986-4331.

Robert Harrison, B.Sc. Hons. A/QC Cq';littee: \
Assistant Bioassay Test Supervisor— Fish Team Armando Tang, B.Sc|
rharrison@evsenvironment.com Cathy McPherson, B.Sc.

Julianna Kalocai, M.Sc.
John Wilcockson, M.Sc.

OFFICES ACROSS NORTH AMERICA, SOUTH AMERICA, EUROPE, AFRICA, ASIA AND AUSTRALIA



EVS ENVIRONMENT CONSULTANTS
48-h Daphnia magna TOXICITY TEST DATA SUMMARY

S
cier A2 it (Polaas) EVS Analysts (DY, B4 AP
EVS Project No. (9 - 11D ~OL.O| Test Type LSS he LC SO
EVS Work Order No. (Y_LOO3IF 2 Test Initiation Date 1 IO ST T, N
= ) 1 '

SAMPLE INFORMATION

Identification -Ca ccecll OFIFoU

Amount Received  \ XQL.  Subbsagynolod D BEVS o \xaou

Date Collected Yo S 24 2004

Date Received | josq f S+ 2 QC)O-('

Temperature (°C) ) U&B,O '@7 DiD. O

pH T S¥. | pH adjustment details: (" YON A .

Dissolved Oxygen (mg/L) (>,? @§§‘< s Pre-aeration rate and duration: 2¢>  syunUTES
Conductivity (zmhos/cm) G "5 >0
Hardness (mg/L as CaCO5) {220

Alkalinity (mg/L as CaCOs) —
Ammonia (mg/L N) —
Chlorine (mg/L Cl) —

DILUTION/CONTROL WATER (initial water quality) TEST SPECIES INFORMATION '
Water Type ‘mi ao b\ I {2@! W{ ‘AL% Broodstock Culture ID (n-house culture) P)’L/{ =Y (O A
Temperature (°C) )

20 S Age (on Day 0) <&_LH,\ s
pH B0 Days to First Brood
Dissolved Oxygen (mg/L) q ) Avg. Young/Brood (after 1* brood) DA
Conductivity (uS/cm) R\O‘ - % Mortality in 7 d Before Test O
Hardness (mg/L as CaCO;) {4 % \Ref\erence Toxicant %n C
Alkalinity (mg/L as CaCO;) <D Current Reference Toxicant Result
Other — Reference Toxicant Test Date  $h {guSt <2Y- 2o

48-h LC50 and 95% CL - S (58 - (S1) Y B

TEST CONDITIONS Reference Toxicant Warning Limits (mean - 2SD) and CV
Temperature Range (°C) D05 - R0 x|t 322 AU o~ L CY =322
pH Range Z.bo - Zul

Dissolved Oxygen Range (mg/L) 8.5 ~7.0
Conductivity Range (uS/cm) 203 — 67\3&0

Photoperiod (L:D h) lb . 8
No. Organisms/Volume \O/ m
Other —

TESTRESULTS |2 YRy~ LOSD of &-Creel OfIFGf
\S_ D100~ (viv) -

Data Verified By Oyl f(\ df\ Date Verified Ao (] oy
{ v i P

|

Forms\Lab\Datasheets\Daphnia 48 H-SUMMARY.DOC August 26, 2002



EVS ENVIRONMENT CONSULTANTS
48-h Daphnia magna ACUTE TOXICITY TEST DATA

Clies Azinuth (ohac 15\

Sample ID 6 'C(EQK_ O X[Z]’OL(/

EVS Project No. OO — | jOF —O \J.O \

Date Collected F)\J SUST DH XD

EVS Work Order No.O—[—OOBXB

Test Initiation Date/Time. Pruaust &?/OL{-—@ {1 -Q0

Daphnid Broodstock Batch Ql ‘Qi L @ No. Organisms/Volume |\ é”/ 2000
Concentratign Number of Stirvivors Dissolved Oxygen | Temperature (°C) pH Conductivity
/ C i// VS (1to48 h) (mg/L) (x#mhos/cm)
] 2 | 4 ({24 (48] O 24 | 48 0 24 | 48 0 24 | 48 0 48
(ool E
5.25 (o
2.5 [p
25 (D
50 (o
[09) (=
Technician Initials C A

Sample Description C,,ea_rl CD[O'Uf (QSS
' ({837 )

WQ Instruments Used: Temp.

Comments

pH I A—-08050) DOZ-A ~0)/20) Cond. 71-A ~F3050]

Test Set Up By YV

Forms\Lab\Datasheets\Daphnia48H-DATA.DOC  September 30, 1999

Data Verified By (\)«\(A K/ I\)('\‘ Z‘L] Date Verified Nj\) - ‘O / oy
A >



EVS ENVIRONMENT CONSULTANTS
RAINBOW TROUT ACUTE TOXICITY TEST DATA SUMMARY

Client A ks (Polargs) EVS Analysts Aud, PLH

EVS Project No. OA~ 0y~ SY Test Type Al - LCSO

EVS Work Order No. DUND AR L Test Initiation Date A«VQ ast 27 / 29 H / /4[<

SAMPLE .

Identification Cl'l - C/\&LL

Amount Received < 41Ol

Date Collected QAug 4 / OY

Date Received Ar()z)}{ 11 / oY

Other J —

DILUTION/CONTROL WATER (initial water quality) TEST SPECIES INFORMATION '

Fresh Water (dechlorinated) (7 Source PSUL A Ual (j »

Temperature (°C) S Collection Date/Batch R @@DL{

pH _Z ¢ 0{ Control Fish Size (mean, SD and range measured at end of test)

Dissolved Oxygen (mg/L) [ Date Measured Do S [ / oY

Conductivity (uS/cm) Ub Fork Length (mm) () {0 ’,i;)2) 0 (03K—=0 L[G{)

Hardness (mg/L as CaCO;) |G Wet Weight (g) () !/lé‘+ 0.0 (0 Il Oclp [3

Alkalinity (mg/L as CaCO;) 10 Reference Toxicant ) D <

Other I Current Reference Toxicant Result
Reference Toxicant Test Date /JA,( 1/! 71 / oY
Duration of Acclimation (days) ‘% o

96-hLCS0 and 95% CL) _ %G (5 eungh D) g LS
Reference Tox1cant Warning Limits (mean + 2SD) and cv

AL (% LSDS 0L 2Vl
TEST CONDITIONS .
Dissolved Oxygen Range (mg/L) C(c [~ (0 { !
Temperature Range (°C) [S Qetd
pH Range ’7(7/‘74% A

Conductivity Range (1 S/cm) He — 7533
Aeration Provided? (give rate) ,S“l’. \ ML/ MU

Photoperiod (L:D h) 6L %

No. Organisms/Volume o [12L
Loading Density (g/L) 0 ?5?
Acclimation Before Testing (days) A
Mortality In Previous Week of Acclimation (%) O
Other —

TEST RESULTS T Yl (£50 wes (E\L{Mm!é(/ b be 2 (002 @KD

Data Verified By O[\ e h‘dff\ Date Verified /b( e / (ﬁ/ a4
i T

Forms\Lab\Datasheets\TroutSUMMARY.DOC February 13, 2003 \



EVS ENVIRONMENT CONSULTANTS

- RAINBOW TROUT ACUTE TOXICITY TEST DATA - e '- o
- "WHOLE SAMPLE WATER{QUALITY ' : -' - ' L Chent' ' MM% CP@ émg\_ .
_ e . S EVS Project No. oS ~0202-H
: / Tnitidl F pH | After 30-min . EVSWork OnderNo. _D 4 OT2EZ
Adjusment Pre-aeration. | - . - Trout Batch No. and 7-d Acclimation Mortality 872904
Temp. (°C) T NS , /’ = [ , - _ No. Fish/Volume . : l_Q/lZL. i
- SR N Ay A B2 s Y B _ - SemplelD - Cq-Creel |
DOmen) - ad |/ [ 10 | . . . : . Date/Time Collected Aqquﬁ—(’ 24 Jou (& [0
[ Cond@uSkem) | ULy, |/ | 24(6 | TotPreAemfonTime 20 minufes  Test Initiation Date/Tizie /wang 27 /0{(0) H‘/?
1. Document pH adjustment procedure (if used) under “Comments”. - . '- - o . | ] | - ‘
' N Number of Survivors Dissolved Oxygen (mg/L) Temperatrre ("C) . pH Conductmty_
Concentrafion 1 to 96 hours) . - - : _ . _ B j _ (uS/cm) .
A (\J/uu\ 1[_2]4 % | ®] 2 | % 0o [ 24 ]| | n] % oj24(4sj72]96_ 0 t_'24l_4sl'72 %1 0 [o] -
FSI g I N PO N TP 123 1Y Y P T2 A A R P P T ) P P EP
625 | | | Tyl lw0fio Mdm[wy Haat]s Ll s lis s 1.5 [re |22 | w [s56]eo]
25 T T Te [0 o 1041 95 l?y a2 26 is 15 g |5 s 16 s 527 17,5110 J1030] 15 .-
) 25 l f I-io [m. lw 1o 1jo.( I Sy 145 .I%J s | i ,(f,{ (5 |15 76|37 | ok [2LCl1E [1€2SIFR
58 ] J I - ’/o o J lo o mﬂ ﬁ',p'-l 54 )015' a3 | ﬂ,(_'k 1S |15 |7 2f 7 [T [T 3TSO 38R -
foo ]J ]1 {m j ,]_[0' ',loﬁ 10,(%57, IIM ’b(olq.é 15 } ;/’l,{; 8 1S 70 |2 |29 [2.8]73 [MIE 15
Teswicien s P J~;.'_IM-W¥%L' 1o Teedferlfonl], | Paremieen], ] ~ [eot]ost v

DO ;g__",%_g | Conductivity A- R O2oE

perature C_o_\br‘cxlcc? H‘C{Thcrmo PH .- A oL SES

WQ Instrurmients Used: Tem
L S I
Sample Description % clas W?&u > “au& ouw&,
Comments ) . :
Data Verified By . O\[AQM K : . DateVerfied NrN ,{(ﬂ//_,p(/, .
3 Y oo T { ¥ _

Test Set Up By ' %



CHAIN-OF-CUSTODY/TEST REQUEST FORM

Please see instructions for completion on back. Shaded areas to be completed by EVS Laboratory upol

£ v/ LA e ]

Dt U el -y Client Contact Name:

EVS environment
consultants

Client Name: {
- L enepiad D

Phone: _t: Ay tan Aed

Address:

- e
BAos i Vs A ouse

Fax: faiysd we ¥

—
- W e

195 Pemberton Avenue
North Vancouver, BC
Canada V7P 2R4

Tel: 604-986-4331
Fax: 604-662-8548

www.evsenvironment.com

Sampled By: Attn: J crlivedp, P
1 3
o © = E £ k]
‘4 FoAN =] O o - -

g 3 -~ % g E‘ § 2 jy £

Collection Date Time o o | 28§ gLE-,; 8% g S 2 § Notes? (e.g. preserved,
(dd/mmrglyy) (24-h clock) Sample Identification § "5 § 0 %5 8 > 8 3 saltwater, freshwater,
g |ZE|50| 5827 |29 may contain sewage)
; 5 |§2|S5| 2284 |2k
2 % gle g 586 | afF
_ SRR L
- o o
For composite sample record date & time starting and ending
- . vr A4
L, ML v «
PO/Reference No.: Comments/Instructions:
Project Title: it
Results Needed By: o
A) B) Received by: C) Released By: Date: D) Received by: Date:
Company: Company: . Time: Company: Time:
Courier name: ) - L : Courier name:
Shipping containers received secura? { Ye ) “No . a Shipping containers received secure? Yes  No
Shipping containers secured by: | . o Shipping containers secured by: Tape St[aps Lock Other
b f 2 IV circle one) p

Custody seals used? Yes Custody seals intact? ( Ye,; No N/A Custody seals used? Yes No Custody seals intact?  Yes No N/A N

1 Receiving Water (RW); Effiuent (E); Elutriate (ELU); Sediment (SED); Chernical (CHEM); Stormwater {SW); Other (Please Specify}
2 Collapsible Carboy (CC); Glass Jar (GJ); Jerry Can (JC); Plastic HDPE (P); Plastic Bucket {PB); Other (Please Specify)
3 Please note any conditions the tab should be aware of for safely and storage concerms

4 Acceptable (A); Unacceptable (U). Please note specifics (e.g., broken, leaking, lid not on) under Comments/Instructions .
. Revision Dale: Sept. 25, 2000

Distribution of copies:

White, yellow, pink - accompany the shipment
Orange - retained by consignor (e.g., shipper)
Yellow - retained by consignee (e.g., receiver)
Pink - for use as needed

White - returned to consignor by consignee
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1. INTRODUCTION

EVS Environment Consultants conducted sublethal Metal Mining Effluent Regulations
(MMER) toxicity testing for Azimuth Consulting Group as part of the Environmental Effects
Monitoring (EEM) program for Polaris Mine.

A sample, 1dentified as G Creek, was collected from the Polaris Mine Site on July 07, 2004
in 20-L collapsible polyethylene containers. It was received at the EVS laboratory on July 10,
2004 and was stored in the dark at 4°C prior to test initiation. The sample was evaluated for
toxicity using the 7-d topsmelt (Atherinops affinis) survival and growth toxicity test. The 7-d
topsmelt toxicity testing was initiated on the day of initial sample receipt.

This report describes the methods and results of the 7-d topsmelt (4therinops affinis) toxicity
test. The raw data and statistical analyses are provided in Appendix A and the chain-of-
custody form is provided in Appendix B.

The sample was also intended for toxicity evaluation using the echinoderm (Dendraster
excentricus) fertilization toxicity test as part of the EEM program requirements. The test was
not initiated successfully due to inability of the sand dollars to spawn.
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2. METHODS

2.1 7-D TOPSMELT (ATHERINOPS AFFINIS) SURVIVAL AND GROWTH TOXICITY
TEST

A static-renewal 7-d toxicity test and reference toxicant test using topsmelt (A. affinis) was
conducted in accordance with EVS Environment Consultants Standard Operating Procedures
(SOP) 1100-4 (EVS, 2002) with modifications based on U.S. Environmental Protection
Agency (USEPA, 1995). Test conditions and methods are summarized in Table 1.

This 7-day test exposes topsmelt larvae to different concentrations of a given sample. Fish
are fed on a daily basis and both survival and growth endpoints are measured at test
termination. These observations are assessed in comparison to the pooled negative and brine
controls.

2.2 STATISTICAL ANALYSIS

Statistical analyses for all tests were conducted using the computer software program
TOXCALC (version 5.0.23; Tidepool Scientific Software, 1994). The Power Standards were
calculated as outlined by the Washington Department of Ecology (WDOE, 2001).

2.3 QuALITY ASSURANCE/QUALITY CONTROL (QA/QC)

This study followed a comprehensive QA/QC Program to ensure full documentation and
minimize possible errors in computation and reporting of results. The following general
QA/QC guidelines were applied in this test: use of negative controls, use of positive controls,
use of brine controls, replication, instrument calibration, water quality maintenance and
record-keeping, and use of standard operating procedures (SOPs). To ensure the highest
quality of data and reporting, all data and statistical analyses were reviewed by a member of
our QA/QC Committee prior to reporting the results.

09-0302-54
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Table 1. 7-d Topsmelt (Atherinops affinis) survival and growth toxicity test

methods

TEST PARAMETER

TEST CONDITION

Test type

Test duration

Test chamber

Test solution volume

Number of replicate chambers per treatment
Number of organisms per test chamber

Age of test organisms at test initiation

Food

Feeding Regime

Sample manipulations (e.g. pre-aeration, pH
adjustment, filtration)

Control/ditution water

Dilutions
Renewal of dilutions

Aeration

Water quality parameters and frequency
Temperature

Salinity

Lighting

Reference toxicant

Endpoints

Test validity

Reference protocol

Static-renewal

7d

600-mL beaker

200 mL

5

5

11d

Newly hatched Artemia nauplii (<24 hours old)

Fed 0.5 mL/ beaker twice daily of concentrated nauplii
suspension {prepared to provide 200 nauplii in 0.5
mL); no feeding at test termination

Salinity-adjusted

UV-sterilized and 0.45um-filtered natural sea water
from Vancouver Aquarium, BC

4.5,9.1,18.2, 36.3, 72.6% (v/v)
Daily

None

Temperature, pH, dissolved oxygen, and salinity daily
20 £ 1°C

30 + 2 (sample adjusted with hypersaline brine [HSB].
Preparation of HSB and salinity adjustment as per EC
guidance document on salinity adjustment —July 1897)

Overhead full-spectrum fluorescent lights; 538 — 1076
lux; 16:8 light:dark photoperiod

Initiated concurrently with sample using copper to
generate LC50 and IC50 values; results compared to
lab mean £ 2 SD

Survival and growth (dry weight)

= 80% mean control survival; = 0.85 mg/fish mean dry
weight for surviving control fish

US EPA (1995), EPA/600/R-95/136
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3. RESULTS

3.1 7-D TOPSMELT (ATHERINOPS AFFINIS) SURVIVAL AND GROWTH TOXICITY
TEST

The highest concentration tested was 72.6% due to salinity adjustment. The test results are
summarized in Table 2 and the raw statistical analyses are provided in Appendix A.

The A. affinis survival and growth toxicity test showed no adverse effects on survival or
growth in all tested concentrations relative to the pooled controls (p<0.05). The mean
survival in both the negative and brine controls was 96%.

3.2 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)

The tests met all passing criteria for test validity as outlined in the respective protocols.
Water quality parameters during the test were all within the acceptable range of values. Point
estimates for the reference toxicant tests were all within the laboratory mean + 2 standard
deviations, indicating that the tests were within acceptable limits of variability.

An attempt was made to initiate the echinoderm (Dendraster excentricus) fertilization
toxicity test as part of the sample evaluation requirements. The sand dollars purchased from
Westwind Sealab Supplies, did not spawn, and consequently, the test was not initiated. The
inability of the sand dollars to spawn may have resulted from various reasons such as
handling of organisms during transport, seasonal conditions, holding and culturing conditions
and poor quality of organisms.
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Table 2. Summary of results for the 7-d Topsmelt (Atherinops affinis) survival
and growth toxicity test

TEST GROWTH
SURVIVAL
CONCENTRATION (%)(MEAN + SD) (DRY WEIGHT MG)
(% viv) ° - (MEAN £ SD)
96.0+8.9
D-Control 0.83+0.18
96.0+89
Brine Control 1.08 +0.17
+
Paoled Controls 96084 1.00 £ 0.18
100+ 0.0
45 1.00 +0.08
100 + 0.
9.1 00+0.0 1.04 £ 0.09
100 + 0.0
18.2 0.96 + 0.09
96.0 + 8.9
36.3 1.10 £ 0.15
92.0+ 11.0
72.6 0.99 +0.22
SURVIVAL GROWTH
TEST ENDPOINT o o
(% viv) (% viv)
NCEC 726 72.6
LOEC >72.6 >72.6
LCa0 »72.68 na
IC50 na >72.6
IC25 na >72.6

*Indicates significant difference (p < 0.05) relative to the pooled controls.
SD - Standard Deviation; na — not applicable.
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APPENDIX A

Raw Data and Statistical Analyses:
Atherinops affinis



EVS ENVIRONMENT CONSULTANTS
7-d Atherinops affinis SURVIVAL AND GROWTH TEST DATA SUMMARY

Client M’%Z:-MT\'\ (ch.ARx; M -q:—_.> EVS Analysts ¥ailr. A/ Awe, AxFE j25
EVS Project No. @1 - 63ca- £
EVS Work Order No. oM bgﬁgcg' Test Initiation Date WO o - o.‘-j
Initial Sample Refresh Samples
Sample Day 0 Day 2 Day 4
Identification G‘C?—&—E.L —~OF v Fu - —
Amount Received - -
Date Collected - -
Date Received & Xou-tY — -
Temperature (°C) iq S Q.-\, .0 - —_
pH g2y 2.0 - -
DO (mg/L) Q.2 &% 1.9 - -
Conductivity (¢mhos/cm) WO - —
Salinity (ppt) F Q.\,. o ~ -
Ammonia (mg/L N) - — -
Chlorine (mg/L. Cl) - - -
Other -~ _ =
DILUTION/CONTROL WATER (initial water quality) TEST SPECIES INFORMATION
Water Type (N Sreeaazin i Foveeen A H;O Source &Qd&"ﬂt @Mo Sysreans CA-&SB
Temperature {°C) .0 Date Received a2 Tow-~06Y
pH 2.0 Age (on Day 0) nd
Dissolved Oxygen (mg/L} 1.6 Reference Toxicant CaA
Salinity 2% Current Reference Toxicant Result (incl. 95% CL)
Reference Toxicant Test Date ¢ Ju -84
TEST CONDITIONS 7-d survival LCSO ‘S425 41t (o Ao (139457 )
Temperature Range (°C) 1 .¢ - 2/.V 7-d growth IC50 ¢ #3 9L (u (1§ -idg)
pH Range - 3-3 Reference Toxicant Warning Limits (mean + 2SD) and CV
Dissolved Oxygen Range (mg/L) &é-1- 3.9 7-d survival LC50 /34 -*9% (*t"}’fb ~fy=21/
Salinity (ppt) >5-31 7-d growthIC50 1 35 i (at FE CV2e9Y/
Photoperiod (L:D h) __ 1 &° 3 ® tac. Any. To 2e2gh.
Aeration Provided? o
Other e
TEST RESULTS
Endpoint Cone. NOEC LOEC LC50(95% CL) IC50 (95% CL) 1C25 (95% CL)
Units
Survival v (Vv 32.€ > 2.6 7426
Growth “ 32 £ P RA I 7312.¢ >4z2. ¢
Other -
Data Verified By (/}mth g Date Verified A\AV}MV( (& li oY

Forms'LabiDatasheets\Larvalfish' Topsmelt:7D-SUMMARY.DOC Seplembe] Ju, 1999



EVS ENVIRONMENT CONSULTANTS
7-d Atherinops affinis SURVIVAL AND GROWTH TEST - WATER QUALITY DATA

Client Az mmo (Qusens AboseN Sample [D G- Coeed ™ Foruf
EVS Project No. . e d -8y Test Initiation Date/Time \& X ~CH / 3¢
EVS Work Order No. ees 30% Source/Date Received AR / cf- xue-oM

f

Temperature (°C)

oncentration
g% 01"-’(% 0 L news 2 efof 3 waw o1 NMS.’J A b oid | 7
Nete, G RO [200[195 [1oo(22.5 [ [210 |27 |20 Vo pord (e, | 21907

Qume Cr [0 1209 45 .o I e R AR R IR PP B il LA 2 R A
4  |aeo[10P 145 oo a0 | yr | W] altfra, |2oR |05 | 20E e ]
9.\ &Y | 200019.5 ltoz |4
3.2 &2 20019 Shea |22
3R Wt o0 /cf-? o |14 o | U P 22, .
226 M6 [P0 195 ha 4205 |0 [ VP9 |y ier |22

Tech. Initials | wwde| A= |A] . & ~ 3ol [0~ |~ Tl [ 3e |n

1ol 2o | W0 Jte, = 225|200 | 219 Jaad

L2 PAEC I/‘).’/ 'L{lf,‘ '1»0. - ?J'; 2.%"; 2. b'\/

PN

2u.¢ | 2le

33|80 (4 18t |5
39 |x > ;ﬁ 1 [ 9o lgr [N [83 |6V |82 |3 {hi
~ TAF | ~ |9 70 110 |~ ~ [T T .

2. g0
Tech. Initials || yt-|

pH
GRS Lo | 2 5 |t 4 ; s |7
N:e, G | %0 (B0 ?’7 A1 | 2839 |33 42 |33 90|25 5727 1y
RewwcCr [ €\ @ 0 ".}—ﬁ eSHRERREERETIER ad s RS |52 |29 [}
y$ |80 |60 (2GR |28 | |2 |§v |24 2 (29 82 {29 B
91 2o 190|290 |38 (28502 [ R |Fe g2 | 89 W
13,2 XN '}Ci 28 133 (20 139 |5 g L relpqg |8 22 WV
3.3 | O80T (79[ a4 sl |87
80

_T—
%

WQ Instruments Used: Temp. Cpt. He ~“Crighan pH - -A- 030304
Comments N
] Lo
Test Set Up By __ \werte Data Verified By ( Jol i Date Verified  Aepe A UH 0y
Ui '

FormsLabiDatasheets'LarvalfishiTopsmelt:7D-WQ-PAGE 1.DCGC September 26, 2002



EVS ENVIRONMENT CONSULTANTS
7-d Atherinops affinis SURVIVAL AND GROWTH TEST — WATER QUALITY DATA

Client Azt (Qovapos shims e\ Sample ID (- Ceec - oFofof
EVS Project No.  &{- %03, S Test Initiation Date/Time WO - o~ & / Y12 R
EVS Wark Order No. CM{E6R Source/Date Received AR / ay- JoL-0Y
Salinity (ppt)
f;:"ef;rj@“ 0 1 2 3 4 5 6 7
Netw. O | 29 | 30 | +F 2§ 25 14 25 | 2%
bowe G | 2§ | 30 | 3% | 29 | 29 | z° 32| 30
RS R | 30 |2}F 25 | s Ly 0| 24
9.\ 3% 3\ 124 1 3 1} 28 |24
32 Y | A | MY L 14 1§ 2 |29
U XK | A (1 Ly 5 2§ 23 |29
Tl 21 4) 2§ 24 ~8 24 25 21
Tech. Initials vt | A\~ — ~ L) ~ 4 | A

Dissolved Oxygen (mg/L)

Concentratign

Yo ~lo 0 L 2 3 Vb 5 6 7
Net. G |24 | T WS b 3 et [ gt |40 7S 6% 3L | 6L G
Qewe (| T [Th 25162 [3S fer | 35| el 13S |up |35 | €6 |64
us |3y b 24 60 (A oo [ 2| el Jeg |26 |63

.2 26T 4| 735|632 | v 3 b pe |67 |30 K

7.4
75
73
9.\ 74 o |73y | 6 R [ abbs e [ 6F |36 |gd o7
732
34
3.7
e

RS EED 2516 3|25 [ |2t bl oy 16f [3-b] 65 e
2.6 [#4 A b m o i 'Jr;’([ 62 |21 eS¢ 60 (30|60 [un
Tech. Initials b \gprdA A’- ) % Ax %__ — T+ Ak ’)}—) ~ ~ ) j;.) A
WQ Instruments Used: Salinity 3-k0302¢[0 DO ¥-A-% / - A-Ollgda
Comments !
Test Set Up By vt Data Verified By g Gltl o Date Verified AWWJX [ ?’/ 0(1
’ ] {

Formsé\Lab'Datasheets\Larvalfish'Topsmelt:7D-WQ-PAGE 2.DOC September 26, 2002



EVS ENVIRONMENT CONSULTANTS
7-d Atherinops affinis TOXICITY TEST — DAILY SURVIVAL DATA

Client Az..wrv\ CQQLA?_;S f\Lwe,B Sample ID ,é;cjh' é7 ~ (Ledd ’O?"be

EVS Project No. - aZ2ea - Test Species/Batch A L A% / C) 9‘{ - (‘Di'fl
EVS Work Order No. M e oYy Test Initiation Date/Time \o- Sa-04 T/ (R o) o
No. of Organisms/Volume S Jact ~a
Pan Number of Survivors — Day of Test
Concentratign | Rep. No. 1 5 3 4 5 6 7 Comments
O S
A "T { ﬁ ’%- )’ - \' )’ 5
. e j . 3
& ‘. B T2 |5 > 5 > y Y
£ a -
c T3 s I3 |1y 4 v ¢
C NG , >
= blte lg S 1y S0y |
E s s 4 0 s Iyl s |5
, g | 7 4
AT Y 3 $ ) ¢
. e - e IF
0. Bt |9 15 | [s |y [T |- >s”<1
y e ‘ -
" C |73 5 5 N § 5 5 ©
- ; ” ra
D N 5 Y S Y 0 O
E |Ti¢ S ( < Y 3 ¥y "
7
A Tu SISy s s s | <
B T [ D 15 Iy | v s |y |
- . < -
45 (clte |5 § g [x s |5 |3
LI R I N I O A I O Y
E Tty 5 < ) § i 3 /3
A C Y - <
T {8 1S | S |y |y |5 |*
B [T | K | C | ¢ |< vy ooy )
: IS - L
Wl ls Sy Iy g A
. r
DIt | & | 5|y v |y |5 5
E 20 [ 510 s (v |55 |%
{/ .
Technician Initials | o ﬁﬁ\—' % L) ";U—) 8%, Ty |

v
N
5
3
N
¢

Sample Description
Data Verified By

TeASOAREAy | ND GOk,
(, M\ g\ Date Verified i th‘lAJX (¥ /oy
1 AR r7

l

r

=

O
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EVS ENVIRONMENT CONSULTANTS
7-d Atherinops affinis TOXICITY TEST — DAILY SURVIVAL DATA

Client A’;\M\d ( Dc»&z,\g lL\ --n.x

EVS Project No. Y. ©Red Y

Test Species/Batch A A EirnS / ¢ 9. ¢

EVS Work Order No. OHO03E02 Test Initiation Date/Time _ ws~Xe -0 / {F 26
No. of Organisms/Volume S / O A
7
Pan Number of Survivors — Day of Test
Concentratjon | Rep. No. Comments
SRRV i— 2 | 3 4 1 5 6 7
AT S L [ Yy 1y Ly A
A - -
B |T22 15 |D S 515
—
c T)'g {) S > v 3 Y :
B2 , < | Z : : <
D724 0D [ Sy |y [> s N
e ) ’ P 7
E 72515 oS Voo S 7
~ ~ -
AT [ S s | vy 8 [y | T
= ” ) =
B '+ 5 5 p) \ 3 Y N
B | c Tt |y 4 o« v v v Y
P \- ' i =
D 7124 D) }_ ) ) 5 >
e 5[5 o [ [ [ 5
o~ / -
AT ]S |5 | fls e IR
B 130 |S5 | s |8 |y [y ls 1%
g »
L LC TS S N O W O S R
D 134 ]|5 ), 1 S
E 35145 0 S LY Yy LS Y
A
B
C
D
E
Vi
Technician Initials 7943 )i‘_, p% f <N AC R j,,_s ~

Sample Description

b butT Gt TeAnSOapenT  NO Cdouw .

Data Verified By

Chal

A

Forms'\Lab'\Datasheets:Larvallish\Topsmeit\T-SURVIVAL.DOC

\s
i

|

September 30, 1999

Date Verified e ,» (¥ [oy
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Client

EVS ENVIRONMENT CONSULTANTS
LARVAL FISH TOXICITY TESTS - DRY WEIGHT DATA

ﬁzmu/% ( fo/zmo 1020 )

EVS Project No.

Q. (=R S"\/d

rd

Test Type
Test Species

7 d Suowv»éc—n/ Crroalo

Athﬁ:‘,—-;wps uﬁ:):;s (ﬁ'ﬂfm y

EVS Work Order No. 0400 303 Start Date (Day 0) Tuly 1o ayl
Balance Type/Serial Number S e donsaes D) Sample ID K4 Chopde —oFote b
Sample ID Rep. Pan | Pan Weight | Final Wei ght (mg) | Number of | Number Comments (e.g., confirmation Tech.
O/o ( J/J) No. (mg) ' {pan + biomass) ' Survivors | Weighed | weights, orgamisms lost in transfer) | Init.
C£L A T ey S| 123193 5 'S e
? Al 26?47 | s232.49 5 S
< 3T 109 .43 4 4
D Y \~12,(,T.b,§"l 126§ iy 5 3
BV 5| 2tsat| 7269.3% 5 Iy
Kr e (T A T b 235 s | rzst0%} & '3 92
F)
2 F] 12 T H3 246 30 Fa 4i
el plineiay | r26d4g 5 5 |
N 9 1726452| (23028 5 97 confarmed: 1230 2 ¥ b
= |V io .',?Z“Ez 05 (263 52 5 -y

Re-confirm weights for 10% of final weights and record under “Comments"; reiative percent difference (RPD) between pairs of weights should be <10% of organism weight.

Data Verified By

Fotma’\.!_ah\Dﬂ!asheets\I_arvalﬁsh\DRYWEIGHT.DOC

Qal i
A

August 26, 2002

Date Verified
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EVS ENVIRONMENT CONSULTANTS
LARVAL FISH TOXICITY TESTS — DRY WEIGHT DATA

Client ﬁzmu/é ( ED/A/LM }”Hm ) Test Type . ;}"* di b) www'vd end va%
EVS Project No. @F - 002- 5 Test Species  AthernspS &ff s ( Jo psmal X
EVS Work Order No. ' C¥ 00303 Start Date (Day 0) T]‘.}A, /o - a%
Balance Type/Serial Number S e donsan Bpatii) Sample 1D G- © Croa ke~ OFo%s ¥
Sample ID Rep. Pan | Pan Weight | Final Weight (mg) | Numberof | Number Comments (e.g., confirmation Tech.
o/o ( J/J) No. (mg) ' (pan + biomass) ' Survivors Weighed | weights, organisms lost in transfer) | Init.
~1 7 5
4.5 A AT (V[ 16653 | 1237 2% 4 5 7o
' 2 (| 1L EGA | 123 by & 57
- 13 |i2F70o80 | 1235 2| 5 5
D (Y 11 76 | 25244 s g
v 2 VS| (29570 1283 53 5 3 v
7.1 AT b |33 13| 123339 5 5 Jes
B | (15926 126429 s ¥
- P lizw 13 REI' WA Ay £
D (9 lizs5.37 1263 33 s v
U/ 1 \Vw 125b.1F 1261. 8% Y ¥ X
Re-confirm weights for 10%

of final weights and record under “Comments™; relative percent difference (RPD) between pairs of weights should be £10% of organism weight.

Data Verified By (Jai R d Date Verified Aven L oy
RN /

FormsLab\Datasheets\Larvalfish\ORY WEIGHT DO August 26, 7002




EVS ENVIRONMENT CONSULTANTS
LARVAL FISH TOXICITY TESTS — DRY WEIGHT DATA

Client
EVS Project No.

Test Type 7 d SM%J Crroafls

Test Species Aturr}topj affrnis (7; o5mel )
7

Aesmuth ( folanio f”?mja)

D4q - ofp2- TV

EVS Work Order No. Oy 00303 Start Date (Day 0) by o oy
Balance Type/Serial Number Sk rdorsan FPats) Sample ID & b 7Y ke fgr
Sample ID Rep. Pan | Pan Weight | Final Weight (mg) | Numberof | Number Comments (e.g., confirmation Tech.
o/o ( J/J) No. (mg) ' (pan + biomass) ' Survivors | Weighed weights, organisms lost in transfer) | Init.
l5. 2 A T 21| 2335 126G ¢ ¥ i 1oy ‘
a 2 leal 27 ¢! 23244 s IS omfimd: 120800 ., o
c L3 | /21753 (28220 Y e
D LY | (234.93 1239.x9 'Y i'e
Vv £ IvyS | nes.3b 123244 5 3
36.3 A T 2b | 126572 123501 & ¥ Mmf}'m( EEL TN PR
B 13 | 1267.98 2¥6.uy by ¥
C 28 l/236 .95 (230.48 7 y
D 29 [itgg, 27 1254 33 ¥ iy
\V 1> \Vgo 1265 .57 124 4% Y §” ¥

Re-confirm weights for 10% of final weights and record under “Comments™; relative percent difference (RPD) between pairs of weights should be £10% of organism weight,
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EVS ENVIRONMENT CONSULTANTS
LARVAL FISH TOXICITY TESTS — DRY WEIGHT DATA

Aoyl (fo/mw m,m>

Client Test Type Fd S Wwwé ornd Croafle
EVS Project No. ©F - oPoz- T Test Species ~ Atarinips affinss (To psmel 5 )
EVS Work Order No. O 00303 Start Date (Day 0) by lo- oy
Balance Type/Serial Number Se e donsas BpPatts) Sample ID G- & Croo ke~ 0 FoFoy
Sample D Rep. Pan | Pan Weight | Final Weight (mg) | Number of | Number Comments (e.g., confirmation Tech.
C/o ( Vi u) No. (mg) ' (pan + biomass) ' Survivors | Weighed | weights, organisms lost in transfer) | Init.
1 ) - . _ B
72 .b A T 3| 251 L% 2L i 5 wnformtd s iy @ g AT
{ 2 A 1163.29]  ru9.5b Y g
C 123 | s SH 124243 ¢ ¥
D 2y | gl 18 124432 5 5
v 7 VAS | 33 yb| 125849 Y "2 }
A T b
B Il 3
c_ 4l &
Dl
= |V o
7

Re-confirm weights for 10% of final weights and record under “Comments”; relative percent difference (RPD) between pairs of weights should be <10% of organism weight.

Data Verified By

Form#Lab\Datasheets\Larval fish\DRY WEIGHT. DOC

QoK &
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August 26, 2062

Date Verified
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Test: LF-Larval Fish Growth and Survival Test Test |D: 0400303

Species: AA-Atherinops affinis Protocol: EPAW 95-EPA West Coast

Sample 1D G-Creek-070704 Sample Type: EFF2-Industrial

Start Date: 7/10/2004 End Date: 7/17/2004 Lab ID: BCEVS-EVS Environment Consultants

No. Fish Total Tare
Pos|{ ID |Rep Group Day 0| Day 1| Day 2| Day 3|Day 4| Day 5{Day 6|Day 7| Weighed Wagt(mg) | Wagt{mg)
11 1 Neg Control 5 5 5] 1271.98] 1265.92

2 2 Neg Control 5 5 5| 1272.69}) 1267.67
3 3 Neg Control 5 4 4] 1269.67] 1265.68
4 4 Neg Control 5 5 5| 1268.14( 1264.2
5 5 Neg Control 5 5 5] 1269.37| 1265.14
6 1 Brine Control 5 5 5| 1281.17| 1275.52
7 2 Brine Control 5 4 4 1266.7| 1262.43
8 3 Brine Control 5 5 5 1268.48] 1261.98
9 4 Brine Control 5 5 5] 1270.38] 1264.82
10] 5 Brine Control 5 5 5] 1267.02] 1262.05
11 1 4.500 5 5 5| 1271.28] 1266.53
121 2 4.500 5 5 5| 1276.64] 1271.92
13 ] 3 4.500 5 5 5| 1275.21| 1270.46
14 | 4 4.500 5 5 5| 1282.46| 1276.78
15| 5 4.500 5 5 5| 1253.83] 1248.7
16 1 9.100 5 5 5| 1278.39] 1273.13
17| 2 8.100 5 5 5| 1264.29] 1259.26
18| 3 9.100 5 5 5| 1274.65( 1270.13
19 | 4 9.100 5 5 5| 1263.78] 1258.37
20| 5 9.100 5 5 5] 1261.85| 1256.17
21 1 18.200 5 5 5| 1262.9| 1257.35
22| 2 18.200 5 5 5| 1278.48| 1273.94
23| 3 18.200 5 5 5] 128221 1277.53
24| 4 18.200 5 5 5| 1279.5] 1274.93
25| 5 18.200 5 5 5| 1272.94] 1268.36
26 1 36.300 5 5 5] 1275.11| 1269.83
27| 2 36.300 5 5 5{ 1276.47| 1269.98
28] 3 36.300 5 4 4| 1280.68| 1276.05
29 | 4 36.300 5 5 5| 1254.33| 1249.27
30| 5 36.300 5 5 5| 1271.98f 1265.87
31 1 72.600 5 5 5] 1256.44| 1251.66
32| 2 72.600 5 5 5| 1269.86 1263.2
A3l 3 72.600 5 4 4| 1282.63| 1278.57
34 | 4 72.600 5 5 5| 1285.32| 1281.29
35| 5 72.600 5 4 4| 1258.69| 1253.46

Comments: Azimuth(Polaris Mine)09-0302-54; 0400303

Page 1 ToxCalc 5.0 Reviewed by:
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Larval Fish Growth and Survival Test-7 Day Survival

Start Date: 7/10/2004 TestID: 400303 Sample ID: G-Creek-070704
End Date: 7/17/2004 Lab ID: BCEVS-EVS Environment Cc Sample Type: EFF2-Industrial
Sample Date: Protocol: EPAW 95-EPA West Coast Test Species: AA-Atherinops affinis
Comments:  Azimuth(Polaris Mine)09-0302-54; 0400303

Conc-% 1 2 3 4 5

Neg Control 1.0000 1.0000 0.8000 1.0000 1.0000
Brine Control  1.0000 0.8000 1.0000 1.0000 1.0000
45 1.0000 1.0000 1.0000 1.0000 1.0000

9.1 1.0000 1.0000 1.0000 1.0000 1.0000

18,2 1.0000 1.0000 1.0000 1.0000 1.0000

36.3 1.0000 1.0000 0.8000 1.0000 1.0000

72.6 1.0000 1.0000 0.800C 1.0000 0.8000

Transform: Arcsin Square Root Rank 1-Tailed
Conc-% Mean SD Mean Min Max CV% N Sum  Critical
Neg Control 0.9600 0.0894 1.2977 1.1071 1.3453  8.207 5
Brine Control  0.9600 0.0894 1.2977 1.107% 1.3453  8.207 5
45 1.0000 0.0000 1.3453 1.3453 1.3453 0.000 5 30.00 16.00
9.1 1.0000 0.0000 1.3453 1.3453 1.3453  0.000 5 30.00 16.00
182 1.0000 0.0000 1.3453 13453 13453  0.000 5 30.00 16.00
363 0.9600 0.0804 12977 11071 13453  8.207 5 2750  16.00
72.6 0.9200 0.1095 1.2500 1.1071 1.3453 10.434 5 25.00 16.00
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.76012 0.9 -1.4778 1.97749
Equality of variance cannot be confirmed
The control means are not significantly different (p = 1.00) 0 2.30601
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 72.6 >72.6 1.37741

Dose-Response Plot
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Statistical comparisons were aginst the Neg Control only
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Larval Fish Growth and Survival Test-7 Day Survival

Start Date: 7/10/2004 TestID: 400303 Sample |D: G-Creek-070704
End Date: 7/17/2004 Lab ID: BCEVS-EVS Environment Cc Sample Type: EFF2-Industrial
Sample Date: Protocol: EPAW 95-EPA West Coast Test Species: AA-Atherinops affinis
Comments:  Azimuth(Polaris Mine)09-0302-54; 0400303
Conc-% 1 2 3 4 5
Neg Control 1.0000 1.0000 0.8000 1.0000 1.0000
Brine Control  1.0000 0.8000 1.0000 1.0000 1.0000
45 1.0000 1.0000 1.0000 1.0000 1.0000
8.1 1.0000 1.0000 1.0000 1.0000 1.0000
18.2 1.0000 1.0600 1.0000 1.0000 1.0000
36.3 1.0000 1.0000 0.8000 1.6000 1.0000
726 1.0000 1.0000 ©0.8000 1.0000 0.8000
Transform: Arcsin Square Root Rank 1-Taited
Conc-% Mean SD Mean Min Max CV% N Sum  Critical
Pooled 0.9600 0.0843 1.2977 1.1071 13453 7.738 10
45 1.0000 0.0000 1.3453 1.3453 1.3453  0.000 5 4500 21.00
9.1 1.0000 0.0000 1.3453 1.3453 1.3453 0.000 5 4500 21.00
18.2 1.0000 0.0000 1.3453 1.3453 1.3453  0.000 5 4500 21.00
36.3 0.9600 0.0894 1.2977 1.1071 13453  8.207 5 40.00 2100
726 09200 01095 1.2500 1.1071 1.3453 10.434 5 3500 21.00
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution {p <= 0.01} 0.74527 0.91 -1.5211 1.67424

Equality of variance cannot be confirmed

The control means are not significantly different (p = 1.00) 0 2.30601

Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Wilcoxon Rank Sum Test 72.6 >72.6 1.37741
Dose-Response Plot
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Statistical comparisons were against the Pooled Controls
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Larval Fish Growth and Survival Test-7 Day Growth (US)

Start Date:  7/10/2004 TestID: 400303 Sample ID: G-Creek-070704
End Date: 7/17/2004 Lab ID: BCEVS-EVS Environment Cc Sample Type: EFF2-Industrial
Sample Date: Protocol: EPAW 95-EPA West Coast  Test Species: AA-Atherinops affinis
Comments:  Azimuth{Polaris Mine)09-0302-54; 0400303

Conc-% 1 2 3 4 5

Neg Control  4.2120 1.0040 0.7980 0.7880 0.8460
Brine Control  1.1300  0,8540 ¥'1.3000 1.1120 0.9840
45 08500 0.9440 0.8500 1.1360 1.0260
9.1 1.0520 1.0060 08040 1.0820 1.1360
18.2 11100 09080 09340 (.9140 0.9460

36.3 1.0860 1.2980 09260 1.0120 12220 .

726 09560 13320 08120 0.B06C 1.0460 /

Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean S0 Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
Neg Control  0.9288 V'0.1800 0.6296 0.7880 1.2120 19.386 5 1.6052 1.0000
Brine Control  1.0780 0.1661 1.0780 0.8540 1.300¢ 15410 5
45 10012 00826 1.0012 09440 11360 8,252 5 -0.786 2380 02151 1.0062 1.0000
g1 10360 00876 1.0360 0.9040 1.1360 8.456 5 -1.168 2,360 0.2151  1.0052 1.0000
18.2 0.0564+0.0864 09564 0.9080 1.1100 9.035 g -0.294 2360 0.2151 1.0052 1.0000
363 1.1028 01533 1.1028 095260 1.2880 13.901 5 -1.901 2360 0.2151 1.0052 1.0000
726 0.9904 0.2161 09904 08060 1.3320 21819 5 -0.667 2360 0.2151 0.9904 0.9853
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.93465 0.9 0.85573 0.53805
Bartlett's Test indicates equal variances {p = 0.27) 5.28263 15.08683
The control means are not significantly different {p = 0.21) 1.35465 2.30601
Hypothesis Test (1-tail, 0.05) NQEC LOEC ChV TU MSDu  MSDp  MSB MSE __ F-Prob df
Dunnett's Test 726 »726 1.37741 0.21507 0.23136 0.01877 0.02076 0.49467 5,24
Linear Interpolation (200 Resamples)
Point % 5D 95% CL{Exp) Skew
1C05 >726
IC10 >72.6
115 >72.6 1.0
IC20 >72.6 09
IC25 »72.8 08 ]
1C40 >72.6 0.7 ]
IC50 »72.6 Y{viv) 06 1]
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g 04
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29
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Statistical comparisons were against the Neg Controf only
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Larval Fish Growth and Survival Test-7 Day Growth (US)

Start Date: 7/10/2004 Test ID:  4C0303 Sample ID: G-Creek-070704
End Date: 7717/2004 Lab ID: BCEVS-EVS Environment Ct Sample Type; EFF2-Industrial
Sample Date: Protocol; EPAW 95-EPA West Coast  Test Species: AA-Atherinops affinis
Comments:  Azimuth{Polaris Ming)09-0302-54; 0400303
Conc-% 1 2 3 4 5
Neg Control  1,2120 1.0040 0.7980 (C.7880 0.8460
Bring Control 11300 0.8540 1.3000 1.1120 0.9940
4.5 095500 09440 06500 1.1360 1.0260
9.1 10520 1.0060 09040 1.0820 1.1360
182 11100 09080 0.9340 09140 0.9160
36.3 1.0560 12980 O0.89260 1.0120 1.2220
726 0.9560 1.3320 0.812C 0.8060 1.0460
Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean 8D Mean Min Max CV% N t-Stat  Critical  MSD Mean N-Mean
Pogled 1.0038 0.1811 1.0038 07880 1.3000 18.038 10 1.0200 1.0000
45 10012 00826 1.0012 0.9440 1.136C 8.252 5 0.031 2462 0.2040 1.0200 1.0000
9.1 10360 00876 1.0360 0.9040 1.1360 8.456 5 -0.389 2,462 0.204C 1.0200 1.0000
182 09564 0.0864 0.8564 0.9080 1.1100 §.035 5 0.572 2462 02040 1.0200 1.0000
36,3 11028 0.1533 1.1028 0.9260 1.2080 13.901 5 -1.195 2462 0.2040 1.0200 1.0000
72.6 09804 0.2161 0.9904 0.8060 13320 21.819 5 0.162 2462 0.2040 09904 09709
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution {p > 0.01) 0.95473 0.91 0.53946 -0.0716
Bartlett's Test indicates equal varances (p = 0.23) 6.8891 15.0863
The control means are not significantly different (p = 0.21) 1.35465 2.30601
Hypothesis Test {1-tail, 0.05) NOEC LOCEC  ChV TU MSDu  MSDp  MSB MSE  F-Prob df
Bonferroni t Test 72.6 >72.6 1.37741 0.20401 0.20324 0.01281 0.0228% 0.73615 5,29
Linear Interpolation {200 Resamples}
Point % SD 95% CL{Exp) Skew
ICC5 >72.6
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0.6 4
E 05 1
8 041
& 03
o
0.2 4
0.1
0.0 44—
0.3
02 . .
0 20 40 60 86
Dose %
Dose-Response Plot
14 7
1.2 4
g '
2
= 0B 3 --cccccmusnnaassmasssssamess v nnnmranrrrrr -+ 143”' 005 feve'
:;; °T of significance
Q
’io.s:
a
M~ 0.4 4
0.2 ]
Q T T T
T L] i o " ©
3 Al @ £ 8 [N
a
Statistical comparisons were against the Pooled controls
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EVS ENVIRONMENT CONSULTANTS
7-d Atherinops affinis SURVIVAL AND GROWTH TEST DATA SUMMARY

Client  Azamotd { Sooagae Mume\ EVS Analysts kKt , ARV, AW AYE, Tx5

EVS Project No. (_HVC) IOL-5Y i

EVS Work Order No. (Clw eX e Test Initiation Date O - Too- ot

Initial Sample Refresh Samples
Sample Day 0 Day 2 Day 4

Identification Ca D—e;-r R (Icq i~ 0 ‘X — —_
Amount Rese;‘;edquﬂw‘-u Ao e - -
Date Gcl-l-eg’;d O titr \S - MAR. O — -
Date Received - - _
Temperature (°C) - - -
pH - - -
DO (mg/L) - - —
Conductivity (umhos/cm) - - -
Salinity (ppt) - _ —
Ammomia (mg/L N) - - -
Chlorine (mg/L. Cl) - - -
Other - —_— -

DILUTION/CONTROL WATER (initial water quality)

Water Type (Al Segivizes, Gerepen EE! ﬂ;Q

Temperature (°C) z0.C

pH 30

Dissolved Oxygen (mg/L)  %-€

Salinity 23

TEST CONDITIONS

Temperature Range (°C) (9.5 — 2¢. 4

pH Range 3.3-3.4

Dissolved Oxygen Range (mg/L) & & ~ F.6

Salinity (ppt) 23- 33
£

TEST SPECIES INFORMATION

Source - & < TEALS 3
Date Received o2 I~ o

Age (on Day 0) LA

Reference Toxicant Can

Current Reference Toxicant Result (incl 95% CL)
j:t :.f DU-
(34-135)

Reference Toxicant Test Date
7-d survival LC50,V,-HF‘3' WL fw
7-d growth IC50 43 wd/p Can {114 -1£G)
Reference Toxicant Warning Limits (rnean +28D) and CV
7-d survival LCSO 131 7 Lu + 285 = 21 4,
7.d growth IC50 /35 ¥4t (w £ }{57 Cv=iq/

Photoperiod (L:Dh)  1{ =%
Aeration Provided? N
Other -
TEST RESULTS

Endpoint Cong. NOEC LOEC LC50 (95% CL) IC50 (95% CL) IC25 (95% CL)

Units
Survival Y Cut rGC 15Y 1l (3G =153)
v =

Growth Jed 15, Pag(ng=£59) 1ol (€3-133)
Other -

Data Verified By { ) /. E N Date Verified 4"'\4’1:‘/54‘ (F / oL

e - \ ‘ * /

Furrm"\Lah'\Dalﬁsheels"‘Lﬂrva]ﬁah‘xTnpamell'\TD-SUMMARY.DJC S'ﬂplember 30, 1999




EVS ENVIRONMENT CONSULTANTS
7-d Atherinops affinis SURVIVAL AND GROWTH TEST — WATER QUALITY DATA

Client Ahmu-\-\—\ CQO‘_, s {kl._, . : Sample 1D Can, Q_b;-rc,.,_
EVS Project No. - 6302 &Y Test Initiation Date/Time I e i | ,’, (215
EVS Work Order No. CHOG30 3 Source/Date Received Afo / G¥- Jo—~cH

Temperature (°C)

Concentration

AN 0 1 ow 2o0d | ren3cid | it 5 6 7
‘2-(1, Jo.0 KOO0 |2 5 [200] 200 |20 5 [V~ |29 D0 (o5 |4V 0 | 2V-- o=
32 20.0[200 199 h1o , (229 |1 c|eaS[z0 o [ ¢4 tos 0o 5 |07 |09 7 e
L Y AN L T e g L R P P T R P 2
L6 B0 {200 /7:3#.1:;,3 Nlo o ha A W | W e (20500 | P 7 e
(3 (8) .0 [0 M’-S P, (290 0 L |ga s [V | 1P 25 [ o] 22 bl
230 laso|200 {45 |22 hoo |25 e | pe | 227 900 |20 | 1073020 s

Tech. Initials  fyi |frad /l——’ | Tes |- U T A S 7%, S V5 W P

Concentration ; '

e R0 (80 |73 #8139 (2P |31 |39 |po (35 | 8¢ (49 |33
g 36 |80 [19 |24 |28 [12s Aflat|aglse 218227 P
YA 8B [3.935 [ (225 |2V a9 |ps AT (0744 Ha
e 30|R0 |18 |#7 |38 (21 [ 27 [ X |20 5o [35 [87 |39 s

B6 | 3olgo [78 119 |38 |1 [ 31248 A4 [0 |21 3231 s
230 |80 |P0 |92 g 283 vl Ao o |57 [#7 |4

Tech. Initials Vet | Pp— p| ~ Ax% " a > ’jb) A~ . ﬂtj LES TN

WQ Instruments Used: Temp. Ca. HWe ~Aépsi. PH 3-A-03¢3e |

Comments d

Test Set Up By _ No—fsn Data Verified By O CLC vl Date Verified MAM?L (¥/0y
Ul —r 1
J

FormsiLab\DatasheetsiLarvalfish\Topsmelt:7D-WQ-PAGE 1.DOC September 26, 2002



EVS ENVIRONMENT CONSULTANTS
7-d Atherinops affinis SURVIVAL AND GROWTH TEST — WATER QUALITY DATA

G QéFTCh'»

ATE-N\»M CQQ\-«M'MS Y\A\vq_é_

Client Sample ID

EVS Project No. cfl- clR- S Test Initiation Date/Time VO - Xoo =M / TN

EVS Work Order No. cHEeS B0 Source/Date Received ALL / Gg.‘g.:,;,- (5|

' Salinity (ppt)

%Lmrgi?\n 0 i 2 3 4 5 6 7
Cro X | 30 7y | 24 29 2> | 23 |21
32 2B 30 1 ¥ 23 s 23 A
b I3 20| 1§ Ly 24 2} Z8 24
1O % 30 | ¥ 1§ u 2 | 27
LG R | 30 | TV L/ i | g 28 | e
230 3% £'s 2 ¥ Ly 23 o 1y |4

Tech. Initials vt AL~ s N P4 A Fd L
Dissolved Oxygen (mg/L}

i@“g‘m 0 L 2 3 M 4oy 5 6 7
o 2% 76 15 ?’n’-ﬁ%’% e W Ll x5 |0 |3t (b [Ro
33 3616 125 95 64y low |36 | e |as |30 [36 [ & i
A we P T4 s |67y (eS| e S Pe 2k [l oS
Lt 2o 70 34 b sl bblay (ue |2k [E6 ][5 o |36 163 |
130 20 |7 P 25168 3¢ [t [2b |64 26 [Fo [Xb |13 %
oo |20 3 [A.0[2 8 6.9 [av [o7 [ ab | el [#5 01 4L 61 |64

Tech. Initials || g—& /‘\'V' / ~ Ax% |5 I j Ly | . . ey | Fox |~

Comments

WQ Instruments Used:

Salinity 57 -A-830%0

DO x-A-2 //II-A--Q, haod

Test Set Up By

vl

FormsLabiDatasheesiLarvalfish Topsmelt:7D-WQ- PAGE 2.DOC

Data Verified By { % (A []

Seplember 26, 2002

3\‘@» Date Verified @:ﬂggi lf( ol



EVS ENVIRONMENT

CONSULTANTS

7-d Atherinops affinis TOXICITY TEST - DAILY SURVIVAL DATA

Client A—e.w (Qou@,xs I\Lw&;

Sample ID Can Litrax

EVS Project No. al- G- Test Species/Batch A PFF PSS, / ¢ - 29-684
EVS Work OrderNo. @4C6 302 Test Initiation Date/'Time ~ to~Sov~M / \HS$W
T
No. of Organisms/Volume Ay / SO
7
Pan Number of Survivors — Day of Test
Conc‘}itrgii- n | Rep. | No. 1 5 3 4 5 6 7 Comrnents
-~ . -
A T3 | D /f S y oS
— 7 - N
B |7TsH s | | > | > |y | X%
. g ”~ ”
D |T3§ |5 | s g Y i y e
7 3
E |Tec | 5 |5 Ty S|y J
LT - 3 S K I I I
> : \
B |142{S |5 |7 | y | L IR
R clta |S |45 |5 |y | s|s |4
— . 7
D l7e4 | & < : Yy ) y 5
Elres |G | Sl |y | 5|68
AlTee |5 145 |5 1y Iy [ |
i 4 ' . - )
B |T63 1S5 15 |8 |y |y |y %
& C lras 1S | € | < |y | s T
D | Ta4 g L : y 'Y 3 \/
E |75¢| § | 5|« Y y ;
- - — [
ATSL D 1 41T e | Y%
N - -
B |v52 |5 | 5 vy [y s
- e - .
o | € Ts3 S | S e |5 | Y s |4
b |75 | S [ < |4 | o | v |xylry
- P
e lrss |5 15 |2y | v |7 |5
Technician Initials TS A’i»—/ . P‘j ~ o | T |7 N | ) 5 ~
Sample Description Cipafl.  CoLoulaAizes. ODOONEAES S.
Data Verified By 9! mﬁ L\“ L‘ Date Verified / g w;\+ (3} / oy
D ] l \ . ' T

AN

Forms'Lab\Datasheets\Larvalfish' Topsmelt 7D-SURVIVAL. DOC September 30, 1999



EVS ENVIRONMENT CONSULTANTS
7-d Atherinops affinis TOXICITY TEST - DAILY SURVIVAL DATA

Client A'%M&?\"r"\ (&%& skr-su\_/

EVS Project No. ca-06a- Y

Sample ID Ca Oq: v & 3
Test Species/Batch A, sy srg / b 3%.06Y

EVS Work Order No. MO0 Test Initiation Date/Time __yp-Suv~& / (Figh
No. of Organisms/Volume Q-/ il T |
Pan Number of Survivors — Day of Test
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Client

EVS ENVIRONMENT CONSULTANTS
LARVAL FISH TOXICITY TESTS — DRY WEIGHT DATA

Avsrsth (Bloip )

EVS Project No.

DY - o202 TV

EVS Work Order No.

O¥ 00303

Test Type
Test Species

F A Swwwd cnd  Croaflo

AII-MTH.&PS C'\.-#f'n 1‘\3

Je 25mell)

Start Date (Day 0)

' ’}/t.z/q fo - ‘-’-\\F

Balance Type/Serial Number i e toniars igpPal 1) Sample ID Ly ,@ //nj"-’
Sample 1D Rep. Pan | Pan Weight | Final Weight (mg) | Numberof | Number Comments (e.g., confirmation Tech.
ya/t Ca No. (mg) ' (pan + biomass) ' Survivors | Weighed | weights, organisms lost in transfer) | Init.
7

e A 1T | 12554 ) — 0 O o
‘ £ bl | 125607 125314 p) 2
e 1163 | 116§ .45 — 0 0
p EL\L 125 L. X ? — o 0
v E Wos [ npoa| — : : |
[0 A _|T356 | 25258 1 Vss.0b 2 3 22
' Z 152 | rny?.v2 1248 02 r !
E llsg | P37 123249 A 2 finad 123250 g
D 59 |irga .5¥ (281.59 j /
y E_ 460 | nyooo 123155 T 2 JV

Re-confirm weights for 10% of final weights and record under “Comments™; relative percent difference (RPD) between pairs of weights should be <10% of organism weight.
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LARVAL FISH TOXICITY TESTS - DRY WEIGHT DATA

Client _ Test Type 7’1‘ A 5 W‘ﬁ v G’wa//(_‘
EVS Project No. DE - 0o~ T Test Species  Athir.nvps affims (7;’0 smed D5
EVS Work Order No. oY 00303 Start Date (Day 0) Wby loe oy
Balance Type/Serial Number Sk rforsan JpP21) Sample ID [P IQ //574~
Sample ID Rep. Pan | Pan Weight | Final Weight (mg) | Number of | Number Comments (e.g., confirmation Tech.
ye /L Cu No. (mg) ' (pan + biomass) ! Survivors Weighed | weights, organisms lost in transfer) | Init.
7
[OT A |Ts 1272.5¢ 1235-%3 A3 2, 7 A
| B 1S | nvags 1247 SY ¥ 5
¢ 1153 126330 1249 0 5 r
P lUse | w038 1243 4§ ¥ y
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D lvg | ireith 126358 . i
J E W30 | naseus | iz 5 ¥

Re-confirm weights for 10% of final weights and record under “Comments”;
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relative percent difference (RPD) between pairs of weights should be <10% of organism weight.
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Test: LF-Larval Fish Growth and Survival Test Test ID: RTAACuU36

Species: AA-Atherinops affinis Protocol: EPAW 95-EPA West Coast

Sample ID: REF-Ref Toxicant Sample Type: CU-Copper

Start Date: 7/10/2004 End Date: 7/17/2004 Lab 1D: BCEVS-EVS Environment Consultants

No. Fish Total Tare

Pos| ID | Rep Group Day 0| Day 1| Day 2| Day 3| Day 4| Day 5| Day 6| Day 7! Weighed Wat{mg) | Wgt(mg)
1 1 D-Control 5 5 5| 1277.49| 1272.84
2 2 D-Control 5 5 5| 1280.65| 1275.33
3 3 D-Control 5 5 5| 1274.85| 1269.27
4 4 D-Control 5 5 5 1241.99| 1236.88
5 5 D-Control 5 4 4| 1269.15] 1264.45
6 1 32.000 5 5 5| 1283.71 1280.7
7 2 32.000 5 5 5 1261.03] 1256.85
8 3 32.000 5 5 5| 1276.95| 1272.95
] 4 32.000 5 5 5| 1284.04| 1278.22
10| 5 32.000 5 5 5| 1280.06] 1273.94
11 1 56.000 5 5 5| 1291.02] 1286.39
12 | 2 56.000 5 5 5| 1276.05] 1271.46
13 3 56.000 5 5 5| 1243.78] 1238.91
14| 4 56.000 5 5 5 1267.58| 1262.66
15| 5 56.000 5 5 5| 1261.8] 1256.18
16 | 1 100.000 5 3 3| 1275.53| 1272.54
17 | 2 100.000 5 5 5| 1247.54| 1242.48
18 | 3 100.000 5 5 5/ 1269.68] 12653
19 | 4 100.000 5 4 41 1243.48( 1240.38
201 5 100.000 5 5 51 1269.25| 1264.67
21 1 180.000 5 3 3| 1255.06f 1252.98
22| 2 180.000 5 1 1| 1248.02] 1247.43
23| 3 180.000 5 2 2| 1272.49| 1270.37
24| 4 180.000 5 1 1] 1281.59] 1280.94
25| &5 180.000 5 2 2| 1282.05| 1280.02
26| 1 320.000 5 0 0 0] 1255.61
27| 2 320.000 5 2 2| 1257.79] 1256.09
281 3 320.000 5 0 0 0| 1268.85
20| 4 320.000 5 0 0 0| 1252.87
30| 5 320.000 5 0 0 0| 1270.02

Comments: 09-0302-54, 0400303

Page 1
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Larval Fish Growth and Survival Test-7 Day Survival

Start Date:  7/10/2004 Test ID: RTAACuU36 Sample ID: REF-Ref Toxicant
End Date: 7i17/2004 Lab ID: BCEVS-EVS Environment Ct Sample Type: CU-Copper
Sample Date: Protocel: EPAW 95-EPA West Coast Test Species: AA-Atherinops affinis
Commenis: 09-0302-54, 0400303

Conc-ug/L 1 2 3 4 5

D-Control  1.0000 1.0000 1.000C 1.0000 0.8000
32 1.0000 1.0000 1.000¢ 1.0000 1.0000

56 1.0000 1.0000 1.000¢ 1.0000 1.0000

10¢  0.6000 1.0000 1.000C 0.8000 1.0000

180 0.6000 02000 ©0.4000 02000 0.4000

320 00000 04000 ©.000C 00000 0.0000

Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-ug/L _ Mean SD Mean Min Max CV% N Sum__ Critical Resp Number
D-Control 0.9600 0.0884 1.2977 1.1071 1.3453 8.207 5 1 25
32 1.0000 C.0000 1.3453 1.3453 1.3453 0.000 5 30.00 16.00 Q 25
56  1.0000 G.0000 1.3453 1.3453 1.34863 0.000 5 30.C0 16.00 o] 25
100 0.8800 G.1789 1.2058 (.8881 1.3453 17.113 5 24.50 16.00 3 25
180 0.3600 01673 0.6366 04636 08361 27958 5 156.00 16.00 16 25
*320 0.0800 0.1789 0.3174 0.2255 0.6847 64711 5 15,00 16.00 23 25
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01} 0.93876 0.9 0.31435 1.7423
Equality of variance cannot be confirmed
Hypothesis Test {1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 100 180 134184
Trimmed Spearman-Karber
Trim Level EC50 95% CL
0.0%
5.0%
10.0% 161.11 13826 187.73 1.0
200% 158.05 13214 189.04 091
Auto-8.1% 161.46 138.66 188.00 ug/ Cu 08 ]
07
o 0.6 1
c 054
2
2 04
{9
¥ g3
0.2 -
0.1 4
0.0 -
-0.1 rr——rrrrr
1 10 100 1000
Dose ug/L

Dose-Response Plot

0.9 3

08 ¥

07 3
206 ]
@ 05 ]
2]
LEE 1
™a]
YE

+

0.1

32

56

o0
*480 4
*320

D-Controt
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Page 1

Larval Fish Growth and Survival Test-7 Day Growth (US)

Start Date:  7/10/2004 Test ID: RTAACuU36 Sample iD: REF-Ref Toxicant
End Date: 7/17/2004 LabID: BCEVS-EVS Environment Cc Sample Type: ClU-Copper
Sample Date: Protocol: EPAW 95-EPA West Coast Test Species: AA-Atherinops affinis
Comments: 09-0302-54, 0400303
Conc-ug/L 1 2 3 4 5
D-Control 09300 1.0640 1.1160 1.0220 0.9400+"
32 06020 08360 08000 1.1640 1.2240
56 09260 09180 09740 09840 11240
100 0.5980/ 1.0120 08760 0.6200 09160
180 0.4160 0.1180: 04240 01300 0.4060
320 0.0000 0.3400 00000 0.0000 0.0000
Transform: Untransformed 1-Tailed Isotonic
Conc-ug/l.  Mean SD Mean Min Max CV% N t-Stat  Critical  MSD Mean N-Mean
D-Control  1.0144 0.0708 1.0144 0.9300 1.1160 7.871 5 1.0144  1.0000
32 09252 02619 09252 0.6020 1.2240 28309 5 0.851 2360 0.2474 09552 0.9416
56 0.9852 0.0828 0.9852 0.9180 1.1240 8.403 5 0.279 2360 0.2474 09552 0.9416
100 0.8044 0.1853 0.8044 0.5980 1.0120 23.031 5 2.004 2360 0.2474 0.8044 0.7930
*180 0.2988 0.1598 0.2088 0.1180 0.4240 53.465 5 6.827 2.360 0.2474 02988 0.2946
*320 0.0680 0.1521 0.0680 0.0000 023400 223607 5 9.029 2360 0.2474 00680 0.0670
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.97039 09 0.15928 -0.3767
Bartlett's Test indicates equal variances (p = 0.21) 7.13123 15.0863
Hypothesis Test {1-tail, 0.05) NOEC LOEC  ChV TU MSDu  MSDp MsB MSE  F-Prob df
Dunnett's Test 100 180 134,164 0.24736 0.24385 0.80038 0.02746 41.9E-08 5,24
Linear Interpolation (200 Resamples}
Paint ug/L SD 95% CL{Exp) Skew
IC05* 2742 2274 Q.00 93.30 0.4541
IC10 68.32 2438 0.00 12243 -0.2058
IC15 83.12 21.17 0.00 12548 -0.8306 1.0
IC20 97.92 15.93 48.64 127.61 -0.9650 0.9 ]
IC25 106.90 12.35 B83.02 133.27 -0.3411 ’
IC40 130.97 9.49 8573 153.51 -0.4555 0.8 +
1C50 147.03 8.36 119.23 169.16 -0.1133 0.7 4
* indicates IC estimate less than the lowest concentration @ 06 ]
E 05
g o4 1
0.3
0.2
014 .
0.0 e
0 100 200 300 400
Dose ugiL

Dose-Response Plot

1-tail, .05 level
of significance

7 Day Growth (US)
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APPENDIX B

Chain-of-Custody Form



Azimuti (forrieds)

Client Name: _ﬂ"-[\ (’L"’-M{'kcc Client Contact: \@f"’“ “€ | Dot C‘.ﬂ Ship to:
Address: 56:.(1 ?C:OC: Phone: Z5 0 ({ Z—( - 2?([ Qb’
Kv-;‘{éc‘( (cz»bi g(‘ Fax: 5o YeT g 9sf

CHAIN-OF-CUSTODY/TEST REQUEST FORM

denvironment 25 Pemberton Avenue
EVb :: on sv(.| ltants MNorth Vancouver, BC
__\\—’ Canada V7P 2R4
N> Tel: (604) 986-4331

Fax: (604} 662-8548
www.evsenvironment.com

B ‘(’/ i
e
! 04 5E Sampled by: be‘_,/r s (L\ Attn: Shipping Date:
»
1 1 2]« o o5 5 3 Test(s) Requested 4
§ |Be| o2 &
2|5 £% 8 o
£ ~|123 6 ~ > —— €
g |82lzel s92 | % |~
. . @« De | 88§ g oo 2 & kA [N
Collection Date Time Sample Identification -C% =8 ‘g W b4 g ' § T {/1 = ~ ¢ Sample Notes
{(DD/MMMIYYYY) | (24-h clock) nwm |€5(sc E o~ =S} J o 3 {e.g. preserved, saltwater, freshwater, may contain sewage)
s a8 |Ss| 824 3 R ot
s % |28l %3¢ | ||
2| & E g E g AR AN £
a o (n 0 3 o Y ) .
= 189 g8 18 e ain g
2 S g
W o i

v L Y. 7 —
= oy oy u?’%gé?’_e"k#@: SO0
L

~

5‘7/\‘.;;\:—‘ /?t‘("- e C‘--C.'e_(_f.\ e u,\_%—e‘ _D?O'-?C“f r C‘ 7700

™

O//\u\il /?ﬂ"»‘“f (4N Ye C\‘(Jac.[-\__b‘-\i: 070764 Gl 3rzee
J T

s

PO/Reference No.: Comments/Instructions:
Project Title:
Results Needed By:
1) Released by: Date: 2 Released by: Bate: Shaded area to be completed by EVS Laboratory upon sample receipt.

Company. Time: Company: Time: EVS Project No, OC}’ - 0502 ‘",_5‘.‘_

E A
Courier name: Courier name: EVS Work Qrder (WC) No. 0 400302/3‘03/562! /30-‘?
—gy — EoH  pam. P,
1) Received: J'G'K Date: 18 Judt ('9- 2) Received by: Date: Condition Upon Recaipt GOOD ln ﬁg?l pﬁ
= e - &
Company: é:(o’ r) Time: /q. 2. &, Company: Time: Receipt Sample Temp. {C) fl» 6
¥

1 For composite effluent or water samples, the sample coflection date/time is the end of the compositing period.

2 Receiving Water (RW); Effluent (E}; Elutriate (ELU); Sediment (SED}; Cherical {CHEM); Stormwater (SW); Other (Please Specify)
3 Coliapsible Carboy (CC}); Glass Jar (GJ); Jerry Can (JC); Plastic HDPE {P); Other (Please Specify}

4 Please note any conditions the lab should be awars of for safety and storage concerns

Flease see instructions for completion on back of form.

Distribution of copies:  White, yellow - accompany the shipment

Pink - kept by consigner (e.g., shipper)
Yellow - kept by consignee (e g., receiver)
White - returned to consignor by consignee

Revision Date: March 6, 2004
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1. INTRODUCTION

EVS Environment Consultants conducted sublethal Metal Mining Effluent Regulations
(MMER) toxicity testing for Azimuth Consulting Group as part of the Environmental Effects
Monitoring (EEM) program for Polaris Mine.

A sample, identified as G Creek, was collected from the Polaris Mine Site on July 27, 2004
in 20-L collapsible polyethylene containers. It was received at the EVS laboratory on July 30,
2004 and was stored in the dark at 4°C prior to test initiation. The sample was evaluated for
toxicity using the 7-d topsmelt (Atherinops affinis) survival and growth toxicity test and the
echinoderm (Dendraster excentricus) fertilization toxicity test. Toxicity testing was initiated
on the day of initial sample receipt.

This report describes the methods and results of the 7-d topsmelt (Atherinops affinis) toxicity
test and the echinoderm (Dendraster excentricus) fertilization toxicity test. The raw data and
statistical analyses are provided in Appendix A and B respectively, and the chain-of-custody
form is provided in Appendix C.

09-0302-54
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2. METHODS

2.1 7-D TOPSMELT (ATHERINOPS AFFINIS) SURVIVAL AND GROWTH TOXICITY
TEST

A static-renewal 7-d toxicity test and reference toxicant test using topsmelt (A. affinis) was
conducted in accordance with EVS Environment Consultants Standard Operating Procedures
(SOP) 1100-4 (EVS, 2002) with modifications based on U.S. Environmental Protection
Agency (USEPA, 1995). Test conditions and methods are summarized in Table 1.

This 7-day test exposes topsmelt larvae to different concentrations of a given sample. Fish
are fed on a daily basis and both survival and growth endpoints are measured at test
termination. These observations are assessed in comparison to the pooled negative and brine
controls.

2.2 ECHINODERM (DENDRASTER EXCENTRICUS) FERTILIZATION TOXICITY
TEST

The echinoderm (Dendraster excentricus) fertilization toxicity test was conducted in
accordance with Environment Canada (1992 with 1997 amendments). Test conditions and
methods summarized in Table 2.

This fertilization test involves exposing echinoderm sperm to a series of test concentrations
for ten minutes, echinoderm eggs are then added allowing fertilization to occur for ten
minutes. Following the ten minutes exposure time the eggs are preserved and the number of
fertilized and unfertilized eggs in each replicate are counted. These observations are assessed
in comparison to the pooled negative and brine controls.

2.3 STATISTICAL ANALYSIS

Statistical analyses for all tests were conducted using the computer software program
TOXCALC (version 5.0.23; Tidepool Scientific Software, 1994).

2.4 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)

This study followed a comprehensive QA/QC Program to ensure full documentation and
minimize possible errors in computation and reporting of results. The following general

09-0302-54
WO 0400339,340
September 2004



QA/QC guidelines were applied in this test: use of negative controls, use of positive controls,
use of brine controls, replication, instrument calibration, water quality maintenance and
record-keeping, and use of standard operating procedures (SOPs). To ensure the highest
quality of data and reporting, all data and statistical analyses were reviewed by a member of
our QA/QC Committee prior to reporting the results.

09-0302-54
WO 0400339,340
September 2004



Table 1. 7-d Topsmelt (Atherinops

methods

affinis) survival and growth toxicity test

TEST PARAMETER

TEST CONDITION

Test type

Test duration

Test chamber

Test solution volume

Number of replicate chambers per treatment
Number of organisms per test chamber

Age of test organisms at test initiation

Food

Feeding Regime

Sample manipulations (e.g. pre-aeration, pH
adjustment, filtration)

Control/dilution water

Dilutions
Renewal of dilutions

Aeration

Water quality parameters and frequency

Temperature

Salinity

Lighting

Reference toxicant

Endpoints

Test validity

Reference protocol

Static-renewal

7d

600-mL beaker

200 mL

5

5

10d

Newly hatched Arfemia nauplii (<24 hours old)

Fed 0.5 mL/ beaker twice daily of concentrated nauplii
suspension (prepared to provide 200 nauplii in 0.5
mL); no feeding at test termination

Salinity-adjusted

UV-sterilized and 0.5um-filtered natural sea water
from Vancouver Aquarium, BC

4.3, 8.6, 17.3, 34.5, 69.0% (v/v)
Daily

None

Temperature, pH, dissolved oxygen, and salinity daily
20 £ 1°C

30 £ 2 (sample adjusted with hypersaline brine [HSB].
Preparation of HSB and salinity adjustment as per EC
guidance document on salinity adjustment —July 1997)

Overhead full-spectrum fluorescent lights; 538 — 1076
lux; 16:8 light:dark photoperiod

Initiated concurrently with sample using copper to
generate LC50 and IC50 values; results compared to
lab mean £ 2 SD

Survival and growth (dry weight)

> 80% mean control survival; > 0.85 mg/fish mean dry
weight for surviving control fish

US EPA (1995), EPA/600/R-95/136

09-0302-54
WO 0400339,340
September 2004



Table 2. Echinoderm (Dendraster excentricus) fertilization toxicity test methods

TEST PARAMETER TEST CONDITION
Test type Static

Test duration 10:10 min

Test chamber 16 X 125 mm test tubes
Test solution volume 10 mL

Number of replicate chambers per treatment 4

Number of eggs per test chamber 2000

Age of test organisms

Sample manipulations (e.g. pre-aeration, pH
adjustment, filtration)

Control/dilution water

Dilutions
Renewal of dilutions
Aeration

Water quality parameters and frequency

Temperature

Salinity

Lighting

Reference toxicant

Endpoint
Test validity

Reference protocols

< 4 hours after spawning

Salinity adjusted

UV-sterilized and 0.5um-filtered natural sea water
from Vancouver Aquarium, BC

4.6,9.1, 18.3, 36.6, 73.1% (v/v)
None
None during testing

Temperature, pH, dissolved oxygen, and conductivity
daily; hardness and alkalinity at test initiation

15+ 1°C

30 * 2 (sample adjusted with hypersaline brine [HSB].
Preparation of HSB and salinity adjustment as per EC
guidance document on salinity adjustment —-July 1997)

Ambient laboratory illumination (moderate intensity)

Initiated concurrently with test; same test methods as
above using SDS to generate an EC50 value; results
compared to lab mean + 2 SD

Fertilization of eggs
> 50% and < 100% mean control fertilization

Environment Canada (1992), (EPS/1/RM/27 with 1997
amendments)
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3. RESULTS

3.1 7-D TOPSMELT (ATHERINOPS AFFINIS) SURVIVAL AND GROWTH ToOXICITY
TEST

The test results are summarized in Table 1 and the raw statistical analyses are provided in
Appendix A.

The highest concentration tested was 69.0% due to salinity adjustment. The mean survival in
both the negative and brine controls was 100%. The negative and brine controls were not
significantly different for the growth and survival endpoints (p =1.00 and p =0.93,
respectively).

The A. affinis survival and growth toxicity test showed no adverse effects on survival in all
tested concentrations relative to the pooled controls (p<0.05). Adverse effects for growth
were observed in the 17.3 and 69.0% (v/v) concentrations. For the survival and growth
endpoints the NOEC was 69.0 and 8.6, and the LOEC was >69.0 and 17.3% (v/v),
respectively. The LC50 for survival was >69.0% (v/v). The IC50 and IC25 for growth were
both >69.0% (v/v)

3.2 ECHINODERM (DENDRASTER EXCENTRICUS) FERTILIZATION TOXICITY
TEST

The test results are summarized in Table 2 and the raw statistical analyses are provided in
Appendix B.

The highest concentration tested was 73.1% due to salinity adjustment. Mean fertilization in
the pooled controls was 59.9%. The negative and brine controls were not significantly
different (p =0.72).

The D. excentricus fertilization toxicity test exhibited adverse effects on egg fertilization in
all except the lowest (4.6%(v/v)) test concentrations relative to the pooled controls (p<0.05).
The NOEC was 4.6 and LOEC was 9.1 %(v/v). The IC50 and IC25 (95% confidence limits)
values were 37.3 (24.4 — 46.0) and 8.7 (7.6 — 9.9) %(v/v), respectively.

3.2 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)

The tests met all passing criteria for test validity as outlined in the respective protocols.
Water quality parameters during the test were all within the acceptable range of values. Point

09-0302-54
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estimates for the reference toxicant tests were all within the laboratory mean # 2 standard
deviations, indicating that the tests were within acceptable limits of variability.

09-0302-54
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Table 3. Summary of results for the 7-d Topsmelt (Atherinops affinis) survival
and growth toxicity test

TEST GROWTH
SURVIVAL
CONCENTRATION (%)(MEAN + SD) (DRY WEIGHT MG)
(% VIV) ° = (MEAN + SD)
100.0 + 0.0
D-Control 0.98 + 0.09
_ 100.0 £ 0.0
Brine Control 0.99 +£0.14
100.0 + 0.0
Pooled Controls 0.98 +0.11
96.0 + 8.9
4.3 0.91+0.15
96.0 + 8.9
8.6 0.87 +0.14
100.0 + 0.0
17.3 0.78 + 0.14*
100.0 £ 0.0
34.5 0.90 + 0.03
96.0 + 8.9
69.0 0.77 £+ 0.19*
SURVIVAL GROWTH
TEST ENDPOINT o N
(% VIV) (% VIv)
NOEC 69.0 8.6
LOEC >69.0 17.3
LC50 >69.0 na
IC50 na >69.0
1C25 na >69.0

*Indicates significant difference (p < 0.05) relative to the pooled controls.
SD - Standard Deviation; na — not applicable.

09-0302-54
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Table 4. Summary of results for the Echinoderm (Dendraster excentricus)
fertilization toxicity test

CONCZ:-E:I:ATION PROPORTION FERTILIZED (%)
(% VIV) (MEAN £ SD)

Negative Control 60.0 £ 4.1
Brine Control 60.0 £ 2.1
Pooled Control 60.0+3.0
4.6 60.0 £4.3

9.1 438+2.1*

18.3 37.0£14"

36.6 30.2 £ 3.8%

73.1 20.0£0.8*

PROPORTION FERTILIZED
TEST ENDPOINT

%(VIV)
NOEC 4.6
LOEC 9.1
IC50 (95% CL) 37.3 (24.4 - 46.0)
IC25 (95% CL) 8.7 (7.6 —9.9)

*Indicates significant difference (p < 0.05) relative to the pooled controls.
SD — Standard Deviation; CL — Confidence Limits.

09-0302-54
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APPENDIX A

Raw Data and Statistical Analyses:
Atherinops affinis



EVS ENVIRONMENT CONSULTANTS
7-d Atherinops affinis SURVIVAL AND GROWTH TEST DATA SUMMARY

Client /42|‘thh (Pclm-‘s)

EVS Analysts 4wb ., Jxs. AN
EVS Project No. ¢G-903¢c2-5¢
EVS Work Order No. © Youd }f‘;f Test Initiation Date _TV-{IV 38 0 Y
Initial Sample Refresh Samples
Sample Day 0 Day 2 Day 4
Identification G-Cratf - svdfetdof- 2 /
Amount Received 20L /
Date Collected Tdy 27, 2004 pd g
Date Received Tl ¥ 30, 2904 ) /
Temperature (°C) 20.0 25 20.0 ) /
pH .39 3.3 P
DO (mg/L) 10.3%> 3.4 e
Conductivity (#mhos/cm) 4.380 /
Salinity (ppt) 262558 P
Ammonia (mg/L N) — P
Chlorine (mg/L Cl) - 7
Other D Biink adpited L 3042 |pyt e go pt HB

DILUTION/ CONTRQL WATER (initial water quality)
Water Type I; lt’z{d, uv ki [.'ng Saoe Hy)

TEST SPECIES INFORMATION
Source AM"( Blo S)ZSQJ'J ( /')155)

Temperature (°C) 20.¢ Date Received Tody 26, o4
pH . Age (on Day 0) 1o J 7
Dissolved Oxygen (mg/L) .4 Reference Toxicant (in
Salinity 23 prC Current Reference Toxicant Result (incl. 95% CL)
Reference Toxicant Test Date  J: w/,y 30, 2yo¢
TEST CONDITIONS 7-d survival LCS0 130 ( 15=/1¢7) A3/ L
Temperature Range (°C) _ 20.0-20.§ 7-d growth IC50  s2¢ ( §)-r) 43/ Lan
pH Range 3.3-3.) Reference Toxicant Warning Limits (mean + 2SD) and CV
Dissolved Oxygen Range (mg/L) .4 —3.3 7-d survival LCS0 729248 #40L Cn . Cy=1 9/
Salinity (ppt) 23 7-d growth IC50 _ 13¢+ 52 M L . Cy=29)
Photoperiod (L:D h) j6:3
Aeration Provided? VA
Other =
TEST RESULTS
Endpoint |  Conc. NOEC LOEC LC50 (95% CL) | ICS50(95% CL) | IC25(95% CL)
Units
Survival | 7 vg ¢ ?m >£9 > €9
Growth b S i+3 '5'9‘739 > €9 249
Other
Data Verified By O}Ole I~ Date Verified :Ce/,,,“l NN / 0(/.,

Fonns\Lab\Datashccts\Larvalﬁsh\TopsmeltWD-SUWARY.DC!C Scpteml:er 30, l9$
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EVS ENVIRONMENT CONSULTANTS
7-d Atherinops affinis SURVIVAL AND GROWTH TEST — WATER QUALITY DATA

Client  Azimuth ( Polpmis) Sample ID G- Crek = put - 27670
EVS Project No. ©9~0302-44} Test Initiation Date/Time ~ Jidy 3 0 /1500 £,
EVS Work Order No. 9003 57 Source/Date Received ARS /Tidy 249 //o(’/)
Temperature (°C)
Concentﬁt,ioy?, 0 | Jd 1 ned 2 .3 4 5 6 7
NS 20.0 |16.5 [P0.5 |10.3 | oo B 5|0 P |2 (1o [%.5 (100 ho <o 0 2ois]
B—cTt 200 |8 |80 Qpn/q,o‘:, fw,,/ Po 105100 |[PL (100 904 |19,
4.3 290 ho L oo 30 Lo oo 8 |25 | 926 |0pn 1o £ 1202 0.5 |2a,5 E
86 WO e g oo e She o2 4 "-""J (EEGVEI 10.% 5ﬁ.° 1.7 [10.2 po4
(3 PO s g o ?/9.47/":. U'{ 0.2 104|909 |10 M2 |96 ] 10,0 Pa.5]
34.5 209 hof hos |12 2y o K 1o |08 pons 0.l 1395 ho € |re s has
69 2040 %?{‘ 1o (198 oo ho € |1eo 258 [1oe 0E 107 ol |1e.> |105
Tech.Initials | 9> | . | s | -~ | | A |p ~ |~ Al e |,
: pH
Concenf;ati?f 0 1 2 3 4 5 6 7
Ng.cTC 81 Rl [3 [ |fe [R2 38 | po [2F |pO | R Ry | &0 e
B-CTL 81 | ot [£aa]| 23 [F o 29125 [fo |#H [ Fo 3 |29 |§.0 :;\'s’
4.3 g2 (&0 [TAlg) [F1 |3 [p) | PG| |28 |81 3o |64 |2s
54 L P4 | ALIF2 e (g2 [ea |p) lvo |82 8] |84 |2
ES) BL W [A2 (Y | polfl [PV |gp |ea|H €2 |palgq |£/
Yis 30 |61 |53 |37 [s-2lpa 30| ra b2 [Fa |5 ]g) 53 lre
49 83 |~V ey sy |52 |23 [ F3pe | 5327 | selez b
Teh Initils |50 | . | |~ |~ [ | | la |-l .1~
WQ Instruments Used: Temp. (alwrited My Thuimerdyl pH  T-A-5|

Comments

Test Set Up By Awb.JxS. 4N/  Data Verified By Q{)aej ) Q Date Verified Mf (5/04

Forms\Lab\Datasheets\Larvalfish\Topsmelt\7D-WQ-PAGE 1.DOC September 26, 2002



EVS ENVIRONMENT CONSULTANTS
7-d Atherinops affinis SURVIVAL AND GROWTH TEST - WATER QUALITY DATA

Client Azimuth, ( Poloris) Sample ID G- Cresk - puls - 2T2F0¢
EVS Project No. ©4-0392-54 Test Initiation Date/Time ~ J-AY 30 /15:00 L
EVS Work Order No. o¢90339 ‘ Source/Date Received ABS / July 2‘5/07,9
. Salinity (ppt)
T | o 1 2 3 4 5 6 7
Nep-CTL 28 e 19 Ly 1F 25 14 12
B-cil 28 1y 14 2F '8 (2 ) >
4.3 28 | Y 2 1f 1P 13 )y ¥
&+ 23 2f ¥ af 12 1p |y | t@
(33 28 2F 1) 1y ¢ g%s 17 1y
345 24 2% X g 1 & | af ¥s
69 Y 1} 1/ Lp 2% (¥ Y
Tech. Initials o)) A~ ~ A ~ ~ A -
Dissolved Oxygen (mg/L)
Concentration
e Gy | 0 1 oo 2 ol 3 4 5 6 7
My CTL ’ T4 | L Y S Ly | 2¢ |ho ’;\‘( 30 |26 |LE | L7 |4 (fi’
B-crl I L wy (o [ FE A [ 169 [F5 |65 (b |63 | L6 |7t X
4.3 34 62 [ #F 35 (6] |24 1ug 25| 6 F |94 A 66 |3 b‘i_
8-b 34 | bf |2 |25 |67 |2¢ |68 |35 | ef [oe [ €2 ] (5|33 U
EX! A4 Loy (22 [ FEIbE [P 166 [0 (M |68 | 6|3 €7
345 Y 6F | Ry | S| 6T l}é 6T |25 | e¥ |26 of |67 (32 |oF
6 243 oy |67 124 (et oot (b (T[22 B2
Tech. Initials | J&> [ | o ~ |lr |~ ~ ~ |~ |~ ~ |~ 1¢
WQ Instruments Used: ~ Salinity T~/ - 030304 DO _T-4-0/1z02

Comments

L

Test Set Up By Awp, J<, Akn/ Data Verified By (bR 4~ Date Verified  Jemt |3/0Yy
. nt

¥

Forms\Lab\Datasheets\Larvalfish\Topsmelt\7D-WQ-PAGE 2.DOC September 26, 2002




EVS ENVIRONMENT CONSULTANTS
7-d Atherinops affinis SURVIVAL AND GROWTH TOXICITY TEST — DRY WEIGHT DATA

Client Azimth (polar's )

EVS Project No. 04-0302-k¢

Start Date (Day 0)
Sample ID

Tw(’y 30 /oy

G-Creek - fridi . 2 F0Fo¥

EVS Work Order No. o¢00339 Balance Type/Serial Number Sorhrue FPZ L)
Sample 1D Rep. Pan | Pan Weight | Final Weight (mg) | Number of | Number Comments (e.g., confirmation Tech.
VA % No. (mg) ' (pan + biomass) ' Survivors Weighed | weights, organisms lost in transfer) | Init.
Neg. cTL A A 12393 1244 .31 3 S 2
) 8 |A2 | 124938 | j25¢ 85 5 |3
¢ [A3 | 2y | jas0 50 3 S
O A4 | 4965 | 25¢ 4l g 5%
& AT 1232.3 1276 by $ S
Briae. CTL A A6 124%.0b /1253 .4/ < 5
B |AY | 12339 i25h3S 5 S Wikl STHFET -
C JA8 | 12833 | jz2pb.iy < g
b A9 | i5lss 255,98 g | 5
E |Ao | 125793 1265.0F s 5
43 A 41 | stn 1261. 19 Y ¢
B A1z | 23680 | “miawas | 5 | S (bt BT~
<Az iz98 | s | 5 S
o |Aut | iz42%5 | 294,53 S s
g |A g |2 223.9] | < 5 d/
1. Re-confirm weights for 10% of final weights and record under “Comments”; relative percent difference (RPD) between pairs of weights should be <10% of organism weight,
Data Verified By Date Verified &4/' A 3,/ 0y

(Qatih &
A

Forms\Lab\Datasheets\Larvalfish\Topsmelt\7D-DRY WEIGHT.DOC

August 26, 2002




EVS ENVIRONMENT CONSULTANTS

7-d Atherinops affinis SURVIVAL AND GROWTH TOXICITY TEST — DRY WEIGHT DATA

Client /4 zimuth ( PO(M 'S) Start Date (Day 0) 34 y 390 2mo¥
EVS Project No.  ©4-0302-k{ Sample ID G ~Cresk - fhute — 2FeFof
EVS Work Order No. o oo 33? ' Balance Type/Serial Number Ser v P 2i01)
Sample ID Rep. Pan | Pan Weight | Final Weight (mg) | Number of | Number Comments (e.g., confirmation Tech.
V4 "/\/ No. (mg) ' (pan + biomass) ' Survivors | Weighed | weights, organisms lost in transfer) | Init.
A A AL | 22302 Ia3a .5 | 5 S 5,
B AT 23924 | (%3 5F S s~ \
C A3 ] 122902 [233. 4% ¥ ¢ \
p | AG| 1233.3¢ 133% ¥F s 5 \
& 1A20| 2238 | 123335 | 5 | 5 | erhef sz
(#+-3 A A2l | 122).20 123435 S 5
B |A2¢| 330 1227 19 S 5~
C A% | 22238 /123 7F. /o 5 S
D | Az¥ | 122210 (225 .18 s |5
€ | A28 | 22£00 /2303 © < <
348 A A2 | 2250 123.9. 67 5 S
B | A2 1233.99 1238.36 S S ,
C | Az | 23F.10 1241 . b9 S 5 R L e
D | A2 | 122245 1226, 03~ 51 5 /
E |A3z0|i233.43 A . a3 Y Y
1. Re-confirm weights for 10% of final weights and record under “Comments”; relative percent difference (RPD) between pairs of weights should be <10% of organism weight.
Data Verified By Date Verified %44 . (3/ 0Y

Geli

Forms\Lab\Datasheets\Larvalfish\Topsmelt\7D-DRY WEIGHT.DOC Aupgust 26, 2002 \




EVS ENVIRONMENT CONSULTANTS

7-d Atherinops affinis SURVIVAL AND GROWTH TOXICITY TEST — DRY WEIGHT DATA

Client Azipith  Poloris) Start Date (Day 0)  Judy 30 /o4
EVS Project No.  09-9302-&¢ Sample ID G —(reek - pule - 23070
EVS Work Order No. © ¥o0339 Balance Type/Serial Number S Aruin 3P 210
Sample ID Rep. Pan | Pan Weight | Final Weight (mg) | Number of | Number Comments (e.g., confirmation Tech.
v Ky No. (mg) ' (pan + biomass) ' Survivors | Weighed | weights, organisms lost in transfer) | Init.
£9 A VA3i| 12396¢ | 1242 0% { ¢ 7S
3 [Azz | 12330 iz 41,30 5 S |
Pl -
¢ 1Az ] 2300 | 123499 S S /
D |A24|1239.8¢F 1343%: 5§ 5 > e
— — — > 23¢.
& |Asy| 123350 | 123§ ,5Y 5 S Al S
1. Re-confirm weights for 10% of final weights and record under “Comments”; relative percent difference (RPD) between pairs of weights should be <10% of organism weight.
Data Verified By Qw_e t/'\\ Date Verified J:Wp'vl - 3/ 0Y
(1 -

Forms\Lab\Datasheets\Larvalfish\Topsmelt\7D-DRYWEIGHT.DOC August 26, 2102




EVS ENVIRONMENT CONSULTANTS
7-d Atherinops affinis TOXICITY TEST — DAILY SURVIVAL DATA

Client _Azimuth (Polar's Mine) SampleID _ & — CrerK - fuide~ 2g0FoY
EVS Project No. 99-0302-5¢ Test Species/Batch A . affinis
EVS Work Order No. ¢ ¢ 0336) Test Initiation Date/Time ~_Tidy 30 /1500 2995,0
' No. of Organisms/Volume _5 /200 |
Pan Number of Survivors — Day of Test
Concentra:t/‘i’or% Rep. No. 1 9 3 4 5 6 b Comments
B PRI EIrdrdEs
(\/eﬂ.c‘r L B I A R ) 51 ul
c TS5 | £1A AT
D o 20 e S . S I BT S T e
E S5 15 <1 5s |5
A sl <55 [S
g-cr. LB el I I o e Pl Y
c <5l <lalsls 5
D Tls 15 55149 |2
E 51515 s | 5|45 1%
A T s 51515 |4
B 55 |5 | <[5 15 |53
&5 ¢ Tl lg lsl<ln |[S
D <155 | 5151451 ¢
B 2 e Y E <l T I W Y
A T sl s 5[5 <
o B 515 ls |l sis|>1|9%
¥ [ S1s1s <1 51< 4
D SO e BV M S e W N Y
: s 515 s <l<|5
Technician Initials ~ ~ ~ ~ -~ ~ .
Sample Description CIG[W, c ol eriess
Data Verified By Qiae h ‘ Date Verified J%ai ,(/ /(0¢,1
I .

Forms\Lab\Datasheets\Larvalfish\Topsmelt\7D-SURVIVAL.DOC September 30, 1999



EVS ENVIRONMENT CONSULTANTS
7-d Atherinops affinis TOXICITY TEST — DAILY SURVIVAL DATA

Client _ Aziminth (Polowr's Mine) SampleID _ G- Cretk - pute - 23070y
EVS Project No.  09-03¢2-5¢ Test Species/Batch A . affinis / Jdy 29,04
EVS Work Order No. 0400336,] Test Initiation Date/Time jﬁdy%o /15:00
’ No. of Organisms/Volume 5 /00 m)
Pan Number of Survivors — Day of Test
Concent{ati% Rep. No. 1 5 3 4 5 6 7 Comments
A SIS K]S |45
B Cl<515 15153
173 | c s 1l415 <15 153
D S £ 085 4 1< |5 |3
E s 51 51C 1515
A el e N S E Y
B = | S|q9 | 4|8 |5 [5
s ¢ sl<sls | £14 5|5
D Sl ls (41515 |5
E S5 ls s 1418 |1
A A5 15 ¥ g g
B 5151915105 |5 |5
69 C S5 l5 1515 |55
D s |55 <5 415
E S 1515 | slgs | < 5
A
B
C
D
E
Technician Initials ~ — ~ ~ ~ ~ N

Sample Description (,/*é,wf' . cfv/a'f /«’JS

Data Verified By @TAVINES
A

| : | Date Verified et (¢ /oy
t () 7

Forms\Lab\Datasheets\Larvalfish\Topsmeit\7D-SURVIVAL.DOC September 30, 1999



Test: LF-Larval Fish Growth and Survival Test Test ID: 0400339

Species: AA-Atherinops affinis Protocol: EPAW 95-EPA West Coast

Sample ID: G-Creek-sublethal-270704 Sample Type: EFF2-Industrial

Start Date: 7/30/2004 End Date: 8/6/2004 Lab ID: BCEVS-EVS Environment Consultants

No. Fish Total Tare

Pos| ID | Rep Group Day O} Day 1| Day 2| Day 3| Day 4| Day 5|Day 6] Day 7] Weighed Wgt(mg) | Wgt(mg)
1 1 Neg Control 5 5 5] 1244.31| 1239.31
2 2 Neg Control 5 5 5| 1254.89] 1249.28
3 3 Neg Control 5 5 5| 1250.56] 1245.8
4 4 Neg Control 5 5 5| 1254.46] 1249.65
5 5 Neg Control 5 5 5| 1276.64] 1272.31
6 1 Brine Control 5 5 51 1252.91| 1247.06
7 2 Brine Control 5 5 5] 1257.85] 1253.79
8 3 Brine Control 5 5 5] 1286.98] 1281.77
9 4 Brine Control 5 5 5] 1255.98] 1251.58
10 5 Brine Control 5 5 5] 1265.08] 1259.93
11 1 4.300 5 4 4] 1261.19] 1257.42
12 ] 2 4.300 5 5 5| 1242.25| 1236.86
13| 3 4.300 5 5 5| 1245.13] 1239.81
14 | 4 4.300 5 5 5| 1246.92| 1242.85
15| 5 4.300 5 5 5| 1239.91] 1235.71
16 | 1 8.600 5 5 5| 1232.51] 1227.02
17 | 2 8.600 5 5 5| 1243.57] 1239.24
18] 3 8.600 5 4 4] 1233.44] 1229.02
19| 4 8.600 5 5 5] 1237.47] 1233.84
20| 5 8.600 5 5 5| 1232.75] 1228.86
21 1 17.300 5 5 5| 1234.75] 1231.2
2| 2 17.300 5 5 5| 1237.19] 1233.22
23| 3 17.300 5 5 5] 1227.1] 1222.38
24 | 4 17.300 5 5 5| 1225.18] 1222.2
25| 5 17.300 5 5 5] 1230.36 1226
26| 1 34.500 5 5 5| 1229.67] 1225.11
27| 2 34.500 5 5 5| 1238.36] 1233.99
28| 3 34.500 5 5 5| 1241.69] 1237.1
29 | 4 34.500 5 5 5| 1226.65] 1222.38
30| 5 34.500 5 5 5| 1238.25] 1233.63
31 1 69.000 5 4 4] 1242.07] 1239.64
321 2 69.000 5 5 5| 1241.2§ 1237.11
33| 3 69.000 5 5 5| 1234.89] 1231.11
34| 4 69.000 5 5 5| 1243.88] 1239.84
35| 5 69.000 5 5 5] 1238.5| 1233.5

Comments; Azimuth(Polaris Mine)09-0302-54

Page 1 ToxCalc 5.0 Reviewed by:%_mﬂhﬁ
o} i You



Larval Fish Growth and Survival Test-7 Day Survival

Start Date: 7/30/2004 Test ID: 400339 Sample ID: G-Creek-sublethal-270704
End Date: 8/6/2004 Lab ID: BCEVS-EVS Environment Cc Sample Type: EFF2-Industrial
Sample Date: 7/27/2004 Protocol: EPAW 95-EPA West Coast Test Species: AA-Atherinops affinis
Comments:  Azimuth(Polaris Mine)09-0302-54

Conc-% 1 2 3 4 5

Neg Control  1.0000 1.0000 1.0000 1.0000 1.0000
Brine Control  1.0000 1.0000 1.0000 1.0000 1.0000
43 0.8000 1.0000 1.0000 1.0000 1.0000

8.6 1.0000 1.0000 0.8000 1.0000 1.0000

17.3 1.0000 1.0000 1.0000 1.0000 1.0000

34.5 1.0000 1.0000 1.0000 1.0000 1.0000

69 0.8000 1.0000 1.0000 1.0000 1.0000

Transform: Arcsin Square Root Rank 1-Tailed
Cconc-% Mean SD Mean Min Max CV% N Sum  Critical
Neg Control  1.0000 0.0000 1.3453 1.3453 1.3453  0.000 5
Brine Control  1.0000 0.0000 1.3453 1.3453 1.3453  0.000 5
43 09600 0.0894 1.2977 1.1071 1.3453  8.207 5 2500 16.00
8.6 0.9600 0.0894 1.2977 1.1071 1.3453  8.207 5 25.00 16.00
17.3 1.0000 0.0000 1.3453 1.3453 1.3453  0.000 5 27.50 16.00
345 1.0000 0.0000 1.3453 1.3453 1.3453  0.000 5 27.50 16.00
69 0.9600 0.0894 1.2977 1.1071 1.3453  8.207 5 25.00 16.00
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.59678 0.9 -2.2346 4.3922
Equality of variance cannot be confirmed
The control means are not significantly different (p = 1.00) 0 2.30601
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 69 >69 1.44928
Dose-Response Plot
14 * * —g
0.9 4
0.8 3 L s 4
= 0.7
g ]
'E 0.6:
B 0.5
7 3
8 04
™ 0.3 1
0.2 1
0.1
0] . . . . .
g 2 % < o S 8
5 5 - ®
o o
g =
= B
Statistical comparisons were against the D-Control only
Page 1 ToxCalc v5.0.23 Reviewed by: a@- \
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Larval Fish Growth and Survival Test-7 Day Survival

Start Date:  7/30/2004 TestID: 400339 Sample ID: G-Creek-sublethal-270704
End Date: 8/6/2004 Lab ID: BCEVS-EVS Environment Cc Sample Type: EFF2-Industrial
Sample Date: 7/27/2004 Protocol: EPAW 95-EPA West Coast Test Species: AA-Atherinops affinis
Comments:  Azimuth(Polaris Mine)09-0302-54

Conc-% 1 2 3 4 5

Neg Control 1.0000 1.0000 1.0000 1.0000 1.0000
Brine Control  1.0000 1.0000 1.0000 1.0000 1.0000
4.3 0.8000 1.0000 1.0000 1.0000 1.0000

8.6 1.0000 1.0000 0.8000 1.0000 1.0000

17.3 1.0000 1.0000 1.0000 1.0000 1.0000

34.5 1.0000 1.0000 1.0000 1.0000 1.0000

69 0.8000 1.0000 1.0000 1.0000 1.0000

Transform: Arcsin Square Root Rank 1-Tailed
Conc-% Mean SD Mean Min Max CV% N Sum Critical
Pooled 1.0000 0.0000 1.3453 1.3453 1.3453  0.000 0

43 0.9600 0.0894 1.2977 1.1071 1.3453  8.207 5 35.00 21.00

8.6 09600 0.0894 1.2977 1.1071 1.3453 8.207 5 35.00 21.00

17.3 1.0000 0.0000 1.3453 1.3453 1.3453  0.000 5 40.00 21.00
5
5

—

345 1.0000 0.0000 1.3453 1.3453 1.3453 0.000 40.00  21.00
69 0.9600 0.0894 1.2977 1.1071 1.3453  8.207 35.00 21.00

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.58129 0.91 -2.3952 5.50568
Equality of variance cannot be confirmed

The control means are not significantly different (p = 1.00) 0 2.30601

Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU

Wilcoxon Rank Sum Test 69 >69 1.44928

Dose-Response Plot

1

L J

O
v

I

]
0.9 4

0.8 ] L L 4

Pooled
4.3 1
8.6 4

17.3 -
34.5 4
69

Statistical comparisonswere against the Pooled control.

| Q 0
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Larval Fish Growth and Survival Test-7 Day Growth (US)

Start Date: 7/30/2004 Test ID: 400339 Sample ID: G-Creek-sublethal-270704
End Date: 8/6/2004 Lab ID: BCEVS-EVS Environment Cc Sample Type: EFF2-Industrial
Sample Date: 7/27/2004 Protocol; EPAW 95-EPA West Coast Test Species: AA-Atherinops affinis
Comments:  Azimuth(Polaris Mine)09-0302-54

Conc-% 1 2 3 4 5

Neg Control 1.0000 1.1220 0.9520 0.9620 0.8660
Brine Control  1.1700 0.8120 1.0420 0.8800 1.0300
43 07540 1.0780 1.0640 0.8140 0.8400

86 1.0980 08660 0.8840 0.7260 0.7780

17.3 0.7100 0.7940 0.9440 0.5860 0.8720

345 09120 0.8740 0.9180 0.8540 0.9240

69 0.4860 0.8180 0.7560 0.8080 1.0000

Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean SD Mean Min Max CV% N t-Stat__ Critical MSD Mean N-Mean
Neg Control  0.9804 0.0931 0.9804 0.8660 1.1220  9.496 5 0.9804 1.0000
Brine Control  0.9868 0.1418 0.9868 0.8120 1.1700 14.370 5
43 09100 0.1503 0.9100 0.7540 1.0780 16.519 5 0.840 2360 0.1979 0.9100 0.9282
86 0.8704 0.1426 0.8704 0.7260 1.0980 16.389 5 1.312 2360 0.1979 0.8704 0.8878
17.3 0.7832 0.1363 0.7832 0.5960 0.9440 17.397 5 2.352 2.360 0.1979 0.8398 0.8566
34.5 0.8964 0.0307 0.8964 0.8540 0.9240 3.425 5 1.002 2.360 0.1979 0.8398 0.8566
*89 0.7736 0.1854 0.7736 0.4860 1.0000 23.961 5 2.466 2.360 0.1979 0.7736 0.7891
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.97283 0.9 -0.0321 0.12793
Bartlett's Test indicates equal variances (p = 0.10) 9.1539 15.0863
The control means are not significantly different (p = 0.93) 0.08436 2.30601
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu __ MSDp  MSB MSE __ F-Prob df
Dunnett's Test 345 69 48.7904 2.89855 0.1979 0.20186 0.03131 0.01758 0.15497 5,24
Linear Interpolation (200 Resamples)
Point % SD 95% CL(Exp) Skew
1Co5* 2994  3.701 0.790 14.903 3.3103
IC10 7.301
IC15 37.867 1.0
1C20 63.413 09 ]
IC25 >89 h
1C40 >69 0.8 4
IC50 >69 0.7 4
* indicates IC estimate less than the lowest concentration 1
20.6-
205 A
& )
& 04
0.3 1
0.2 1 -
0.1 ] A ML
0.0 T T T
0 20 40 60 80
Dose %
Dose-Response Plot
14 5
7
2
£, 1-tail, 0.05 level
H of significance
°
oo,
z ] i
= 0.4
0.2 4
0

4.3
8.6
17.3
34.5 4
*69

Neg Control
Brine Control 4

Statistical comparisons were against the D-Control only
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Larval Fish Growth and Survival Test-7 Day Growth (US)

Start Date:  7/30/2004 TestID: 400339 Sample ID: G-Creek-sublethal-270704
End Date: 8/6/2004 Lab ID: BCEVS-EVS Environment Cc Sample Type: EFF2-Industrial
Sample Date: 7/27/2004 Protocol: EPAW 95-EPA West Coast Test Species: AA-Atherinops affinis
Comments:  Azimuth(Polaris Mine)09-0302-54

Conc-% 1 2 3 4 5

Neg Control  1.0000 1.1220 0.9520 0.9620 0.8660
Brine Control  1.1700 0.8120 1.0420 0.8800 1.0300
43 0.7540 1.0780 1.0640 0.8140 0.8400

86 1.0980 0.8660 0.8840 0.7260 0.7780

17.3 0.7100 0.7940 0.9440 05960 0.8720

345 09120 0.8740 0.9180 0.8540 0.9240

69 0.4860 0.8180 0.7560 0.8080 1.0000

Transform: Untransformed 1-Tailed Isotonic

Conc-% Mean SD Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
Pooled 0.9836 0.1131 09836 0.8120 1.1700 11.503 0 0.9836 1.0000

43 0.9100 0.1503 09100 0.7540 1.0780 16.519 5 1.021 2462 0.1775 0.9100 0.9252

8.6 0.8704 0.1426 0.8704 0.7260 1.0980 16.389 5 1570 2462 0.1775 0.8704 0.8849

*17.3 0.7832 0.1363 0.7832 05960 0.9440 17.397 5 2780 2462 0.1775 0.8398 0.8538
5
5

-

345 0.8964 0.0307 0.8964 0.8540 0.9240 3.425 1209 2462 01775 0.8398 0.8538
*69 0.7736 0.1854 0.7736 0.4860 1.0000 23.961 2913 2462 01775 07736 0.7865

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.97705 0.91 -0.0216 -0.1535
Bartlett's Test indicates equal variances (p = 0.11) 8.86442 15.0863
The control means are not significantly different (p = 0.93) 0.08436 2.30601
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp  MSB MSE  F-Prob df
Bonferroni t Test 8.6 17.3 12,1975 11.6279 0.1775 0.18046 0.04318 0.01733 0.05389 5,29
Linear Interpolation (200 Resamples)
Point % SD 95% CL(Exp) Skew
1Co5* 2873 2982 0771 15235 1.2072
IC10 6.989
IC15 36.449 1.0
1C20 62.079 091
Ic25 >69 ’
1C40 >69 0.8 4
1C50 >69 0.7
* indicates IC estimate less than the lowest concentration b
§ 0.6 -
05
2 ]
& 0.4:
0.3 4
0.2 4 Lo —
01
00 r T — T
0 20 40 60 80
Dose %
Dose-Response Plot
1.4 1
124
@
=)
= 1-tail, 0.05 level
e P of significance
o
(T
. 0.
i)
a 1
™04
0.2 4
0 v T T T
2 i ped o e 3
_8 A o :l: g -
a
Statistic comparisons were against the pooled control.
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EVS ENVIRONMENT CONSULTANTS
7-d Atherinops affinis SURVIVAL AND GROWTH TEST DATA SUMMARY

Client Azmwvm (P‘DIMI‘S)

EVS Analysts T4, AwWD

EVS Project No. 99-0302-5¢
EVS Work Order No. 0 %033‘? Test Initiation Date  “Jind y 30, WI¥
Initial Sample Refresh Samples
Sample Day 0 Day 2 Day 4
Identification ol~(an— 00| S
Amount Reeeived | L
Date Celleetod Pm,./)med Mareh—& , oY

Date Received
Temperature (°C)

pH

DO (mg/L)

Conductivity (#mhos/cm)
Salinity (ppt)

Ammonia (mg/L N)
Chlorine (mg/L Cl)
Other

/

_

DILUTION/CONTROL WATER (initial water quality)

TEST SPECIES INFORMATION

Water Type Uy stetilized , firppred S/ Source /%Mftic Brosystews  (/ABs)
Temperature (°C) 20.0 Date Received Tnly 29 , 209¥
pH 31 Age (on Day 0) (o-cl
Dissolved Oxygen (mg/L) F.¢ Reference Toxicant (1t
Salinity 28 ppt Current Reference Toxicant Result (incl. 95% CL)
' Reference Toxicant Test Date Jndy 30, 0¥

TEST CONDITIONS 7-d survival LC50 #3018 -r47) A4/ n
Temperature Range (°C) 200 — 20.€ 7-d growth IC50 444 G5 MY
pH Range 39 -&-/ Reference Toxicant Warning Limits (mean + 2SD) and CV
Dissolved Oxygen Range (mg/L) 6.4 —23.6 7-d survival LC50 /29% 48 ~4h Lu. Cv=19/
Salinity (ppt) 28 7-d growth IC50 r30:+k52 AL Cu =20/
Photoperiod (L:D h) 16:3
Aeration Provided? NA
Other —
TEST RESULTS

Endpoint Conc. NOEC LOEC LC50 (95% CL) IC50 (95% CL) IC25 (95% CL)

Units

Survival A i ©0 180 130 (115-1¢7)

Growth i k74 (00

Other

Data Verified By af “,i‘\ = Date Verified ,‘:(,} " 11- (Y / O&,

Forms\Lab\Datashcets\Larvalfish\Topsmelt\7D-SUMMARY.DOC
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Client

EVS ENVIRONMENT CONSULTANTS
7-d Atherinops affinis SURVIVAL AND GROWTH TEST — WATER QUALITY DATA

Cn refbox

Azimuth ( Polonis)

EVS Project No. 69-0302-44)

Sample ID

Test Initiation Date/Time IA«/ 3o fotf /1430 {

Forms\Lab\DalasheeLs\Larvalﬁsh\Topsmelt\?D-WQ—PAGE 1.D0C

September 26, 2002

EVS Work Order No. o 4©9339 Source/Date Received  ABS /34Y 29 1oy
I ’ L}
Temperature (°C)
Concentration ’
Cw e 0 oJd lna_,) 2 3 4 5 6 7
Meg . cl . 299 1o Sl oo £ | P, |05 [P 194 |20, 25 1o .0 o 5 |20 (B35
32 0.0 ,)9{ 15,2 ?«9,)/ 1 O 7p< V-9 /,,5( 29, . » 29{ Pt '),:)_/{ 70 o 7"’{
5é 2/0‘9 ‘LO\/ 10,0 (W‘{ 'La.-’) 1?'/> 10‘0 %l{ 'w|° V< ‘zﬂ,ﬂ 2 -'“/’LG.O ZO/{
100 229 hollw =100 1V 125 lpe 0ok hos 185 105 |905he, ok
(89 20.9 o < [PPo 1o 7 105 ”/°--r'lp.° 79“? P ’;.9{ 0.C 7}:.‘1/%,-, 205
320 229 No3 .o |15 102 |—de—l—nt ‘ -
Tech. Initials || 1.> ~ |~ ~ L ~ . ~ ~ |~ [ P ~ ~
pH
Concentration
Cn A3/ 0 1 2 3 4 5 6 7
M. cTL S-[ 8.2 | A% |39 |Fe 4.9 (Ro rf |lgo & S:',O 5o |29 7
31 Bl JFe |29 |29 [ B° 1% 18/ |38 |80 |36 |&1 |Fo [} RS
$b 50129 (23 129 |82 |28 15 |5a | S0 1P | F1 g0 |29 9
r v ’ ’
(09 (1% [2s [2a [£2 23§ 22 | NI (g0 | &0 | 2P B9
180 81 |29 |35 |34 |60 33 1M ap | ns |28 [H] |6 |29 |29
320 3 133 |23 [ R | Fo| — — —
Tech. Initials | 4485 f ~ | Ae | & ~ | o~ s —~ A 1T |~ ~ ~ |
WQ Instruments Used: Temp. (fibyatad  HY thetma-slT pH TIC ~A-¥ ,
Comments
Test St Up By __ 34 ) Data Verified By L){)c& ;”‘: Date Verified ___J¢f-(0/ 0y



Client

Azimith

EVS ENVIRONMENT CONSULTANTS
7-d Atherinops affinis SURVIVAL AND GROWTH TEST - WATER QUALITY DATA

EVS Project No. ©4-0302 -5¢f

Sample ID
!
Test Initiation Date/Time ~ July 30, 200¢ /1430 4

Cor -_refton

EVS Work Order No. 0%0035(4’) Source/Date Received ARBs / Tndy 29,04
_ Salinity (ppt)
Concentratoh 0 1 2 3 4 5 6 7
l\/()ét Tl 8 28 L)y W —Z‘? w 1/} 29
32 24 e¥; 1P| 2 2P FE |1 2P
5 3 24 (74 (7 1P LR 1F 1
(00 24 i 18 1 2§ 2 £ 1f 1y
180 29 1¢ 1P T 2P 2P 18 1y
320 ) 24 2f —
Tech. Initials JxD pon ~ ~ ~ a A
Dissolved Oxygen (mg/L)
Concentration
Con A3l 0 1 i 20(/\- 3 4 5 6 7
Myt |34 |30 lag [25 [0 |30 |34 [0 |30 [he [0 ¢ A0z
32 A1 o [#5 6T |6f [A¢ |67 |25 |24 |66 |Rb b4
$6 34N RA 9y |95 [ [ 6§ [AF [ [Fs[ P |3k 63 |3 |13
(00 A oy RS 10F [67 12¢ Sl | b4 % LY %6 (&
(8 X4 6f 29 2T |2 |67 [ | 655 |bf |34 |64 |20
520 |3 W90 [ vcler |[6F (50 —
Tech. Initials | | ~ | ~ ~lr . . ~ ~ ~ ~ A |f
WQ Instruments Used: ~ Salinity 1L~/Ao303ol DO T-A-ol1207
Comments
Test Set UpBy  T#$ /m Data Verified By L(,o() mt”.fq" Date Verified .J}f/)«#- ofoy
.’ U

Forms\Lab\Datasheets\Larvalfish\Topsmelt\7D-WQ-PAGE 2.DOC

September 26, 2002



EVS ENVIRONMENT CONSULTANTS
7-d Atherinops affinis TOXICITY TEST — DAILY SURVIVAL DATA

Client A'z;m?t’tl;\ (Polaris Ming)

EVS Project No. ©9-03¢ 2—5 (/4

Sample ID Cn (W""C)

Test Species/Batch A4 . affins / 'T'v{’y 29, wos

EVS Work Order No. 9 ¢00339 Test Initiation Date/Time  Judy 20, 209¢ /,y30 IA
7
No. of Organisms/Volume 5/2000K
G M Pan Number of Survivors — Day of Test
Concentration | Rep. No. 1 2 3 4 5 6 7 Comments
—
Agz]|S |5 |S | 5|4 | X |5
P ) ~
Ney et B [|z2] A 15 |5 |5 |5 |\ |5
’ . P - —
ol 3|S5 % s g |13
D in|s | 5|5 |8 |5 |7 |~
/ L~
E ys | 4 5 35 5 15 ( .)/
7 o P
A gl <] 5[5 | RS <
e - — 7 ol
B ¥t A | DS Y |1 S | S
32 > 5
CHwl o> 1514 |y & ¢
P llwl~s | 5] 4|5 |5 %
! — | -
Allgels s 1518554 | S
B |[|+7]S |5 15| 5|5 |4 ¢
— Ve !
5 é C 49 . 5 < < =3 A <
= 7 7
D o) 1> 15|15 |15 |5 ”
> :
Ellsi|> |5 |5s|< s |4 |54
Allsa| #1313 |2 13 |3 |3
—- N -~
! c [Istl 215 1S5 5|5 |5
-~ / 4 -~ - i <
e (Wsel 515 (6 [0 [ ¢ [« |y
Technician Initials ~ r r ~ _ ,__ ~
Sample Description oo, coloviess
Data Verified By Q O\QM Date Verified M -y /o‘f
I 77

Forms\Lab\Datasheets\Larvalfish\Topsmelt\7D-SURVIVAL.DOC

N

September 30, 1999



EVS ENVIRONMENT CONSULTANTS
7-d Atherinops affinis TOXICITY TEST - DAILY SURVIVAL DATA

Client _ Azimith (Polars Ming) Sample ID o ﬂ;ﬂvd
EVS Project No.  99-03e2-5¢ Test Species/Batch A . affrars /T ¥ 29, v
EVS Work Order No. vyl 33 ? Test Initiation Date/Time  Jid ¥ 3°,0 }0/ 430 L
No. of Organisms/Volume 5 ook
Cu /"‘5’/ L Pan Number of Survivors — Day of Test
Concentration | Rep. | No. 1 2 3 4 5 6 7 - Comments
Abpslo|t |o| ——d |
B v 2L [ | o |——
{ &0 C |ASS t‘,& 4 1T | 2|2 = %
D el I 0 I I O N O O Y
E - a2 | 0 el
A — ‘ ) )
B — @) T T 1
320 cl = | ol ——fF—F—F—
D - > — T
E - | © T
A
B
C
D
E
A
B
C
D
E
Technician Initials Mo Ml | = o "
N
Sample Description .
Data Verified By ( Jl al ’ 4\, Date Verified &A (3//’057

Forms\Lab\Datasheets\Larvalfish\Topsmelt\7D-SURVIVAL.DOC September 30, 1999



EVS ENVIRONMENT CONSULTANTS
7-d Atherinops affinis SURVIVAL AND GROWTH TOXICITY TEST — DRY WEIGHT DATA

Client Azimith (Polon's) Start Date (Day 0) _ Jidy 30, 2904
EVS Project No.  04-9302-& Sample ID n- reftoX
EVS Work Order No. _0¢00339 Balance Type/Serial Number Sandorin 8P 2i1 D
Sample ID Rep. Pan | Pan Weight | Final Weight (mg) | Number of | Number Comments (e.g., confirmation Tech.
Co M1 No. (mg) ! (pan + biomass) ' Survivors | Weighed | weights, organisms lost in transfer) | Init.
Meg. ciL A _|A36 | 12254 1231.37 < r ),
B |A3F| 122300 | /2a33Y S 3 ‘
c A38 | 122323 [222. ol S <
O 1A ]| 122560 | 4232.35 S S o s
E | Auo| 1231%4 | 023839 S s o ezs e |
32 A | Aw] 2305 | 122932 5 5
B |Awa| 322 | 123517 v |5
C |Aw]| 122858, | (23%.39 b Y
D Ay | 122§ 67 1223, 6F < 5
E | Aub| 122392 (228, (4 S 3 Confonsd 122416
b A | Aub| 122429 13295/ 5 [ :
B | Awx| 1219.3¢ [223.19 4 ¥ v
C AR T3 =
e PA| 2429 | p99.03 S Iy -
~5D A 1228349 (L 3%. 34 { s ~
1. Re-confirm weights for 10% of final weights and record under “Comments”; relative percent difference (RPD) between pairs of weights should be <10% of organism weight.
Data Verified By (ed AL Date Verified &ﬂl . 1b/0 i
=T Grmfrdhos  Pen 4 =R # Sk # depiest
Forms\LabDatasheets\LarvalfishTopsmelt7D-DRYWEIGHT.DOC August 26, 2002 36 ,7/L o As| pon wT]' » pir
122833 1233 & 3

Py




EVS ENVIRONMENT CONSULTANTS
7-d Atherinops affinis SURVIVAL AND GROWTH TOXICITY TEST — DRY WEIGHT DATA

Client Arimidh Start Date (Day 0) Sy 30 24
EVS Project No. O0G-03s2 .5¢ Sample ID YU E Lty
EVS Work Order No. ovyan 35749 Balance Type/Serial Number Savtorwy, KP 2//;D
Sample ID Rep. Pan | Pan Weight | Final Weight (mg) | Number of | Number Comments (e.g., confirmation Tech.
Ly ’ﬂ / L No. (ng) ' (pan + biomass) ' Survivors | Weighed | weights, organisms lost in transfer) | Init.
(02 A a5y | 1235.5° [231.9p 3 3 75 I
7
B lagsy | f230.98 [23F.% N 4 *f
C lasy | e of 1230,33 35 3
~ — Aat (23%, ©oF
D Apss | ep. S 1243 %.°% < S Coa v
2 | ASY | 1220 (229.8 ¥ ?‘
.33 V2T, FY
1 §O C s | 123 115, bF 2 k!
i 2 1 122399 '
D ¥ | st | ipze.2c { | J/
1. Re-confirm weights for 10% of final weights and record under “Comments”; relative percent difference (RPD) between pairs of weights should be <10% of organism weight.
Data Verified By (A Date Verified éﬂ [“L - {3 /2

Forms\Lab\Datast

Larvalfish\Top

:;l{ al i

1\7D-DRY WEIGHT.DOC
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August 26, 2002




Test: LF-Larval Fish Growth and Survival Test Test ID: RTAACu37

Species: AA-Atherinops affinis Protocol: EPAW 95-EPA West Coast

Sample ID: REF-Ref Toxicant Sample Type: CU-Copper

Start Date; 7/30/2004 End Date: 8/6/2004 Lab ID: BCEVS-EVS Environment Consultants

: No. Fish Total Tare

Pos| ID | Rep Group Day 0| Day 1] Day 2| Day 3| Day 4| Day 5| Day 6| Day 7] Weighed Wagt(mg) Wgt(mg)
1 1 D-Control 5 5 5| 1231.37] 1225.46
2 2 D-Control 5 5 5| 1227.74 1223
3 3 D-Control 5 5 5§ 1232.01] 1227.28
4 4 D-Control 5 5 5] 1232.35 1225.6
5 5 D-Control 5 5 5] 1238.39] 1231.61
6 1 32.000 5 5 5| 1228.32] 1223.15
7 2 32.000 5 5 5] 1238.17] 1232.24
8 3 32.000 5 4 4] 1232.39] 1228.15
9 4 32.000 5 5 5| 1233.67] 1228.67
10| 5 32.000 5 5 5| 1228.14] 1223.92
11 1 56.000 5 5 5| 1229.51] 1224.29
12| 2 56.000 5 4 4| 1223.14] 1219.34
13| 3 56.000 5 5 5| 1229.03] 1224.29
14 | 4 56.000 5 5 5| 1234.94] 1228.49
15| 5 56.000 5 5 5| 1233.48| 1228.55
16 | 1 100.000 5 3 3| 1231.98] 1229.8
17 | 2 100.000 5 4 4} 1234.72} 1230.92
18| 3 100.000 5 5 5] 1230.33] 1226.04
19 | 4 100.000 5 5 5] 1234.05] 1228.91
20| 5 100.000 5 4 4] 1231.21] 1226.61
21 1 180.000 5 0 0 0 0
22| 2 180.000 5 0 0 0 0
23| 3 180.000 5 2 2] 1215.67| 1214.44
24 | 4 180.000 5 1 1] 1230.26] 1229.9
25| 5 180.000 5 0 0 0 0
26 | 1 320.000 5 0 0 0 0
27| 2 320.000 5 0 0 0 0
28 3 320.000 5 0 0 0 0
29| 4 320.000 5 0 0 0 0
301 5 320.000 5 0 0 0 0

Comments: 09-0302-54, 0400339

Page 1 ToxCalc 5.0 Reviewed by: 46, )
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Page 1

Larval Fish Growth and Survival Test-7 Day Survival

Start Date: 7/30/2004 Test [D: RTAACu37 Sample ID: REF-Ref Toxicant
End Date: 8/6/2004 Lab ID: BCEVS-EVS Environment Cc Sample Type: CU-Copper
Sample Date: Protocol: EPAW 95-EPA West Coast Test Species: AA-Atherinops affinis
Comments: 09-0302-54, 0400339

Conc-ug/L 1 2 3 4 5

D-Control  1.0000 1.0000 1.0000 1.0000 1.0000
32 1.0000 1.0000 0.8000 1.0000 1.0000

56 1.0000 0.8000 1.0000 1.0000 1.0000

100 0.6000 0.8000 1.0000 1.0000 0.8000

180 0.0000 0.0000 0.4000 0.2000 0.0000

320 0.0000 0.0000 0.0000 0.0000 0.0000

Transform: Arcsin Square Root Rank 1-Talled Number Total
Conc-ug/L  Mean SD Mean Min Max CV% N Sum__ Critical Resp Number
D-Control 1.0000 0.0000 1.3453 1.3453 1.3453  0.000 5 (] 25
32 09600 0.0894 12977 1.1071 1.3453 8.207 5 25.00 17.00 1 25
56 0.9600 0.0894 12977 1.1071 1.3453 8.207 5 25.00 17.00 1 25
100 0.8400 0.1673 1.1582 0.8861 1.3453 16.679 5 20.00 17.00 4 25
*180 0.1200 0.1789 0.3650 0.2255 0.6847 56.537 5 15.00 17.00 22 25
320 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 5 25 25
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.94287 0.888 0.10595 0.6692
Equality of variance cannot be confirmed
Hypothesls Test (1-tall, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 100 180 134.164
Trimmed Spearman-Karber
Trim Level EC50 95% CL
0.0%
50% 129.88 114.75 146.99
10.0% 130.93 116.99 146.54 1.0 9
20.0% 131.99 121.77 143.08 091
Auto-4.0% 129.69 114.60 146.77 ugi Cu '
0.8 A
0.7 1
20.6-
%0.5
Qo4
0.3 1
0.2 4
0.1 4
0.0 —rrrrmr ——TrrrmY
1 10 100 1000
Dose ug/L

Dose-Response Plot

0.9

0583 1 1

073
T
2 0.6 3
g 3
@ 051
S04
~

0.3 ]

0.2 ]

0.1 3

32

56 4

00
*180 4
320

D-Control
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Larval Fish Growth and Survival Test-7 Day Growth (US)

Start Date:  7/30/2004 Test ID: RTAACu37 Sample ID: REF-Ref Toxicant
End Date: 8/6/2004 Lab ID: BCEVS-EVS Environment Cc Sample Type: CU-Copper
Sample Date: Protocol: EPAW 95-EPA West Coast Test Species: AA-Atherinops affinis
Comments: 09-0302-54, 0400339
Conc-ug/L 1 2 3 4 5
D-Control  1.1820 0.9480 0.9460 1.3500 1.3560
32 1.0340 1.1860 0.8480 1.0000 0.8440
56 1.0440 07600 0.9480 1.2900 0.9860
100 0.4360 /0.7600 0.8580 1.0280 0.9200
180 0.0000 0.0000 0.2460¢70.0720 0.0000
320 0.0000 0.0000 0.0000 0.0000 0.0000
Transform: Untransformed 1-Tailed Isotonic
Conc-ug/L  Mean SD Mean Min Max CV% N t-Stat _ Critical MSD Mean N-Mean
D-Control 1.1564 0.2035 1.1564 0.9460 1.3560 17.599 5 1.1664 1.0000
32 09824 0.1429 0.9824 0.8440 1.1860 14.543 5 1.534 2.300 0.2608 0.9940 0.8596
56 1.0056 0.1913 1.0056 0.7600 1.2900 19.023 5 1.330 2300 0.2608 0.9940 0.8596
*100 0.8004 0.2257 0.8004 0.4360 1.0280 28.204 5 3139 2300 0.2608 0.8004 0.6921
*180 0.0636+ 0.1066 0.0636 0.0000 0.2460 167.649 5 9.636 2300 0.2608 0.0636 0.0550
320 0.0000 0.0000 0.0000 0.0000 0.0000 0.000 5 0.0000 0.0000
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.97311 0.888 -0.2174 -0.3474
Bartlett's Test indicates equal variances (p = 0.67) 2.36564 13.2767
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE _ F-Prob df
Dunnett's Test 56 100 74.8331 0.26083 0.22555 0.93104 0.03215 4.6E-08 4,20
Linear Interpolation {200 Resamples)
Point ug/L SD 95% CL(Exp) Skew
ICo5* 11.39 19.61 3.51 97.01 1.6113
IC10* 22.79 23.89 7.01 129.04 1.0634
IC15 58.51 26.81 0.00 126.48 0.4512 1.0 L
1C20 71.65 25.04 099 127.04 -0.1836 09:
1C25 84.80 21.56 3.62 127.36 -0.5667 ’
1C40 111.57 11.06 71.01 135.64 -0.6491 0.8 1
1C50 124.13 944  86.97 143.83 -0.7596 ug/L Cu 0.7 4
* indicates IC estimate less than the lowest concentration © 06 1
9054
&
n:°'4j
0.3 1
0.2 4
0.1 4
0.0 T T T T T T
0 100 200 300 400
Dose ug/L
Dose-Response Plot
1.6
1.2E
g
3 17
.g L S SR B BT 1-tail, 0.05 level
3081 of significance
o
0.6 ]
a
™04
0.25
0 T T T T
3 o 8 8 8 8
S b b ®
Q
[a]
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APPENDIX B

Raw Data and Statistical Analyses:

Dendraster excentricus



EVS ENVIRONMENT CONSULTANTS
ECHINOID FERTILIZATION TOXICITY TEST DATA SUMMARY

Client
EVS Project No.
EVS Work Order No.

ST 2P
O9- 6302 -SYw
OCU OO IO

[Vadal

SAMPLE

Identification

C-Creale Sublothal -230%04
Amount Received
Date Collected 2% Yoiy 2004
Date Received 30 dowM 2004

Temperature (°C) 6.0 L o)
pH 33 O %
Dissolved Oxygen (mg/L) q.o 25 g5
Conductivity (umhos/cm) WALO
Salinity (ppt) 26 25 5%
Ammonia (mg/L N) —

Chlorine (mg/L Cl) —

Other -

® Boma (\%G&Sh—ﬂ.,k

EVS Analysts KES AlT
Test Initiation Date 20 ot 260\
TEST SPECIES

Organism Dendra qu excceXlcus
Source  \yesbwsod Sealab Supalies

Date Received 30 e Zoou
sSs
Current Reference Toxicant Result
Reference Toxicant Test Date 30§, 2004
IC50 (and 95% CL) %——‘z 1-G -2 sDS
Reference Toxicant Warning Limits (mean + 2SD) and CV

w2t u-s....a,h_ SPS , CV/.-5%

Reference Toxicant

DILUTION/CONTROL WATER (initial water quality) =~ TEST CONDITIONS
Water Type - o-4S, Temperature Range (°C) \S 0 —-\6-0O
Temperature (°C) \6-0 pH Range 8O --%-i
pH %O Dissolved Oxygen Range (mg/L) €.92 - -5
Dissolved Oxygen (mg/L) .2 Salinity Range (ppt) 2%
Salinity (ppt) 2% Sperm:Egg Ratio 1600 !\
Other — Test Duration 10 1O
Other —

TEST RESULTS dcso: 3%*3 (rwe-460) ‘L v

Tc2s: %3 (*e-34) /ufv

nogc ¢ 4.6 /. 9]v

Loec . A-1 Lofy
Data Verified By el A dA Date Verified deqd - tofoy

l { 1

Forms\Lab\Datasheets\Echinoid\SUMMARY.DOC September 30, 1999



EVS ENVIRONMENT CONSULTANTS
ECHINOID FERTILIZATION TOXICITY TEST INITIAL WATER QUALITY

Client ,e.q_..ég/eq,_g‘, Azimoti comsuctinag ceoop 165t Initiation Date/Time 30 Joy 200
EVS Project No. _oq-0307.-54 Test Species [ Bk o s
EVS Work Order No. 0400 240 Source/Date Received 20 Joos o Seclab
Logbook 43 Pages SO — 53 Test Duration 10 1O 5‘4’9\"‘3
Sample ID Conc/Rep Temperature pH Salinity Dissolved Comments
o/, 9V (°C) (@pt) | Oxygen (mg/L)
COTROU 16-0 $-0 % %2
QaneE
CorTROY iIS.o % -\ 2% % Y
.- C
@ Ghieex 4-6 I5'S g0 | 2% %2
9. | S-S g0 | 2% %3
1¥-3 is-o €0 % %3
\ 366 iS-0 % iad 4
\I/ 33 1S.o %1 2% ?'3

Tech it. | J4f K/ #/ K et

WQ Instruments Used: Temp.Ca.\;.Lmh,cL\'\a\ pPH 4 -A -5 Salinity 1 - A -03033D0 4T -A-o0ii20

{ }‘ al’ {,\, I Date Verified ;(:éz‘ﬁ - & i 5%

Data Verified By

{

Forms\Lab\Datasheets\Echinoid\WQ-DATA.DOC September 30, 1999



EVS ENVIRONMENT CONSULTANTS
ECHINOID FERTILIZATION TOXICITY TEST —- EGG COUNT (SAMPLES)

Client  AziMoTH CopgurTing, Grov? Test Initiation Date/Time 30 UM 2004 @ 1620

EVS ProjectNo. o¢-06302_-54 Test Species Dendresls E, VPR

EVS Work Order No. OLoe3IYO Source/Date Received V), gk« o) »_\sz(,
Logbook g f; .. a413 Pages _so5-353 Test Duration 10010
Sperm:Egg Ratio W00\
Sample ID Replicate Number of Number of Comments Tech.
A (v/v) Fertilized Eggs | Unfertilized Eggs Initials
A 39 G 1#4
B 2 %
CosTROoL 6 3 ’
C s6 e |
D 6 S %
A &0 Hwo M
. B 66 3G
W _ |
C S6 G4 I
D 3 w2 v
A A S Kt
B w2 S
q.|
C &3 s§
D 42 5% v
A 39 x Wt
B 36 64
1%-3
C 3F 63
D 36 6L (U4
A 34 69 W
B 34 66
36.6 —
C = 1S
D 31 69 \4
A 19 %\ M
B 20 o
33 hJ
C 2.4 34
D 20 €0 s

Data Verified By (_‘25([}-\‘ (r/'\ Date Verified v:?l/"f -{ / cYy
i ’

Forms\Lab\Datasheets\Echinoid\SAMPLECOUNTS.DOC September 30, 1999



EVS ENVIRONMENT CONSULTANTS
ECHINOID FERTILIZATION TOXICITY TEST -~ EGG COUNT (SAMPLES)

Client  AzimoTH  CORSLLTIRG  CROLP Test Initiation Date/Time 20 Juid 2004@ 16120
EVS Project No. 0% ~030 -S %+ Test Species De~dea Sha 23c.c. i‘c
EVS Work Order No. OYLCOILO Source/Date Received Weskood Sealals S nple [30 ) ‘Aazw‘
Logbook g.].: .ol 41 Pages so-S2 Test Duration 1000 .
Sperm:Egg Ratio 1600 "\
Sample ID Replicate Number of Number of Comments Tech.
Fertilized Eggs | Unfertilized Eggs Initials
A 60 4o Lt
RRINE B S* w3
coOnTROL C $9 Wl
D 62 2% Vv
A
B
C
D
A
B
C
D
A
B
C
D
A
B
C
D
A
B
C
D

Data Verified By (J)\adﬁ d:\ Date Verified :‘:C ;/uL- i/ ey
l ) 1 ; 7

Forms\Lab\Datasheets\Echinoid\SAMPLECOUNTS.DOC  September 30, 1999



Test: SC-Sperm Cell Fertilization test
Species: DE-Dendraster excentricus
Sample ID: G CREEK 270704E

Test ID: 0400340
Protocol: EPS1/RM/27-EC 92 (Sperm Cell)
Sample Type: EFF2-Industrial

Start Date: 7/30/2004 16:20 l 0] l<7'}End Date: 7/30/2004 Lab ID: BCEVS-EVS Environment Consultants
" Total Number Number
Pos| ID |Rep Group Counted Fertilized | Unfertilized Notes
1 1 D-Control 100 59 41
2 2 D-Control 100 62 38
3 3 D-Control 101 56 44
4 4 D-Control 100 65 35
5 1 B-Control 100 60 40
6 2 B-Control 100 57 43
7 3 B-Control 100 59 41
8 4 B-Control 100 62 38
9 1 4.6 100 60 40
10| 2 4.6 100 66 34
11 3 4.6 100 56 44
12| 4 4.6 100 58 42
13 | 1 9.1 100 46 54
14 ] 2 9.1 100 42 58
15| 3 9.1 100 45 55
16 | 4 9.1 100 42 58
17 | 1 18.3 100 39 61
18| 2 18.3 100 36 64
19| 3 18.3 100 37 63
20| 4 18.3 100 36 64
21 1 36.6 100 31 69
22 | 2 36.6 100 34 66
23] 3 36.6 100 25 75
24 | 4 36.6 100 31 69
25| 1 73.1 100 19 81
26| 2 73.1 100 20 80
271 3 73.1 100 21 79
28 | 4 73.1 100 20 80

Comments: Azimuth Consulting Group (Polaris), 09-0302-54 (0400340)

Page 1
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Sperm Cell Fertilization test-Proportion Fertilized

Start Date: ~ 7/30/2004 10:10  TestiD: 400340 Sample ID: G CREEK 270704E
End Date: 7/30/2004 Lab ID: BCEVS-EVS Environment C¢ Sample Type: EFF2-Industrial
Sample Date: 7/27/2004 Protocol: EPS1/RM/27-EC 92 (Sperm t Test Species: DE-Dendraster excentricus
Comments: _ Azimuth Consulting Group (Polaris), 09-0302-54 (0400340)
Conc-% 1 2 3 4
D-Control 0.5900 0.6200 0.5545 0.6500
B-Control 0.6000 0.5700 0.5900 0.6200
46 0.6000 0.6600 0.5600 0.5800
91 04600 0.4200 04500 0.4200
18.3 0.3900 0.3600 0.3700 0.3600
36.6 0.3100 0.3400 0.2500 0.3100
731 0.1900 0.2000 0.2100 0.2000
Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean SD Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
D-Control 0.6036 0.0409 0.6036 0.5545 0.6500 6.778 4 0.6035 1.0000
B-Control 0.5950 0.0208 0.5950 0.5700 0.6200  3.499 4
46 06000 0.0432 0.6000 0.5600 0.6600 7.201 4 0.166  2.410 0.0523 0.6000 0.9942
*9.1 04375 00206 04375 04200 04600 4.712 4 7650 2410 0.0523 0.4375 0.7249
*18.3 0.3700 0.0141 0.3700 0.3600 0.3900 3.822 4 10.759 2410 0.0523 0.3700 0.6131
*36.6 0.3025 0.0377 0.3025 0.2500 0.3400 12.479 4 13.868 2410 0.0523 0.3025 0.5013
*73.1 0.2000 0.0082 0.2000 0.1900 0.2100 4.082 4 18.589 2410 0.05623 0.2000 0.3314
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.97262 0.884 0.10504 0.3504
Bartlett's Test indicates equal variances (p = 0.12) 8.83508 15.0863
The control means are not significantly different (p = 0.72) 0.37528 2.44691
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu _MSDp __MSB MSE _ F-Prob df
Dunnett's Test 4.6 9.1 6.46993 21.7391 0.05233 0.08669 0.1049 0.00094 69E-13 5,18
Log-Linear Interpolation {200 Resamples)
Point % SD 95% CL{(Exp) Skew
1C05 5169 1.017 0000 5.397 -2.0092
IC10 5883 0366 4.155 6.252 -1.2685
IC15 6.680 0.367 5002 7.221 -0.7933 1.0
IC20 7.569 0.396 5813 8.353 -0.2936 091
IC25 8.561 0492 6.881 9.883 0.8154 =
IC40 19.868 2.019 13.185 25.832 0.4117 0.8 1
1C50 36.788  4.538 22468 46.940 -0.2718 7.V 0.7 1
$0.6 -
g
805 -
3 04
]
0.3 4
0.2
0.1
0.0 . .
1 10 100
Dose %
Dose-Response Plot
13
093
08 3
° 3
80T
5064 1-tail, 0.05 level
= 05 of significance
S ]
go.4§
Q. 3
© 033
o E
0.2 g
017
0] . . . . .
g 2 = = o b 3
c [ ¥ T & &~
3 S
a o

Statistical comparisons were against the D-control
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Sperm Cell Fertilization test-Proportion Fertilized

Start Date: 7/30/2004 10:10

End Date:

7/30/2004

Sample Date: 7/27/2004

Test ID:

400340

Sample ID:

Lab ID: BCEVS-EVS Environment Cc Sample Type:
Protocol: EPS1/RM/27-EC 92 (Sperm 1 Test Species:

G CREEK 270704E

EFF2-Industrial
DE-Dendraster excentricus

Comments: _ Azimuth Consulting Group (Polaris), 09-0302-54 (0400340)
4

Conc-% 1 2 3
D-Control 0.5900 0.6200 0.5545 0.6500
B-Control 0.6000 0.5700 0.5900 0.6200
46 06000 0.6600 0.5600 0.5800
9.1 04600 04200 04500 0.4200
18.3 0.3900 0.3600 0.3700 0.3600
36.6 0.3100 0.3400 0.2500 0.3100
73.1  0.1900 0.2000 0.2100 0.2000
Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean SD Mean Min Max CV% N t-Stat _ Critical MSD Mean N-Mean
Pooled 0.5993 0.0304 0.5993 0.5545 0.6500 5.073 8 0.5996 1.0000
46 06000 0.0432 0.6000 05600 0.6600 7.201 4 -0.039 2508 0.0444 0.5996 1.0000
*9.1 0.4375 0.0206 04375 0.4200 04600 4.712 4 9132 2508 0.0444 0.4375 0.7296
*18.3 0.3700 0.0141 0.3700 0.3600 0.3900 3.822 4 12.941 2508 0.0444 0.3700 0.6171
*36.6 0.3025 0.0377 0.3025 0.2500 0.3400 12.479 4 16.750 2.508 0.0444 0.3025 0.5045
*73.1 0.2000 0.0082 0.2000 0.1900 0.2100 4.082 4 22,535 2.508 0.0444 0.2000 0.3335
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.97514 0.896 0.207 0.38283
Bartlett's Test indicates equal variances (p = 0.14) 8.25726 15.0863
The control means are not significantly different (p = 0.72) 0.37528 2.44691
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE _ F-Prob df
Bonferroni t Test 4.6 9.1 6.46993 21.7391 0.04445 0.07416 0.12612 0.00084 3.0E-16 5,22
Log-Linear Interpolation (200 Resamples)
Point % SD 95% CL(Exp) Skew
IC05 5245 0437 3.010 5322 -4.5891
IC10 5.965 0.211 4.856 6.144 -1.3490
IC15 6.768 0.218 5712 7.144 -0.5439 1.0
1C20 7663 0265 6.670 8281 0.2881 09 1
1C25 8.661 0385 7.566 9.896 1.1053
Ica0 20352 1.691 14.803 25.784 0.6254 087
1C50 37.275 3916 24.371 46.032 -0.2591 %viv 0.7
g 0.6
< 0.5
o ]
204 -
H ]
x© 03
0.2
0.1 4
0.0 4
-0.1 vr
1 10 100
Dose %
Dose-Response Plot
1
0.9 ]
083
0.7 3
0.6 ¢ 1-tail, 0.05 level

Proportion Fertilized
o o o
w S o

T
@
<

9.1 |
“18.3 4

*36.6 -

Statistical comparisons were against the pooled controls

ToxCalc v5.0.23

*73.41

of significance

7 { \
Reviewed by 4L

Lt L a7



EVS ENVIRONMENT CONSULTANTS
ECHINOID FERTILIZATION TOXICITY TEST DATA SUMMARY

Client  Azimoma Comsoutine Croo? EVS Analysts KWES , A
EVS Project No. oA~ C3CL-SY Test Initiation Date 3¢ 30t 2004
EVS Work Order No. cwccI WO

SAMPLE TEST SPECIES

Identificagion | DS Re|Tox Skeck Sol* #oy-s. Qrganism _ Deadmskic M‘;M,
AmounéRé'giwed i)&Il_ Source Wesbwod So !Eh < p!

Date Colléeted 26 Apil 200l Date Received G Jot 2004

Date Received alo Reference Toxicant LD

Temperature (°C) 1 Current Reference Toxicant Result

pH Reference Toxicant Test Date 3¢ vy 206G
Dissolved Oxygen (mg/L) IC50 (and 95% CL) 2.5 (1-9 -2-¢) aafi SOS
Conductivity (umhos/cm) Reference Toxicant Warning Limits (mean + 2SD) and CV
Salinity (ppt) W2 oy, ofLsDs  cuz=sAH
Ammonia (mg/L N) O

Chlorine (mg/L Cl)

Other Y/

DILUTION/CONTROL WATER (initial water qualityy =~ TEST CONDITIONS

Water Type “ 04 - Lo . Temperature Range (°C) 6O
Temperature (°C) -0 pH Range %O
pH %0 Dissolved Oxygen Range (mg/L) .2
Dissolved Oxygen (mg/L) -2 Salinity Range (ppt) Y
Salinity (ppt) 2% Sperm:Egg Ratio 1600\
Other —_ Test Duration io° O
Other —_
TEST RESULTS 1C S0 ¢ @p.—-& (La-2.4) gy [L sbds
Tc 25 ;. uyrs (0a-15) MIL. SDY
Noec P < ”‘G[" DS
Loec \ /L sbs
ik
Data Verified By S YRR i d/] Date Verified \JI((/{A _(® //9 i
<adli —

RN

o

Forms\Lab\Datasheets\Echinoid\SUMMARY.DOC September 30, 1999



EVS ENVIRONMENT CONSULTANTS
ECHINOID FERTILIZATION TOXICITY TEST INITIAL WATER QUALITY

Test Initiation Date/Time 30 Jyy 2004 @16 20

Client AZiMoTH  ComSLLTING  GROVP
EVS ProjectNo. ©9-0302-5 & Test Species D, 2y oxcedbacms
EVS Work Order No. © 406G ¢0o Source/Date Received 30 Jo
Logbook geujmoio # 13 Pages go-s53 Test Duration o' L G
Sémple ID Conc/Rep Temperature pH Salinity Dissolved Comments
~gy [l (°C) (ppt) | Oxygen (mg/L)
SPS (ol (.0 g-o 2% -2
1-O \6-o ) o 2% XL
I-% t6-o <o 2% <2
-2 6-o T 2% % -1
5-6 16 0o -0 2% <-2
% 100 16-0 o | 25 -2
rchinie | fop | Mf | | A | ML

WQ Instruments Used: ~ Temp. ¢, | ‘%""h"“;é pH -“T-A-3

Data Verified By

(had 4

Forms\Lab\Datasheets\Echinoid\WQ-DATA.DOC

et

September 30, 1999

)

Salinity §i—-A -e3-<3 PO  FL-A-0Ouizez.

dent y,/oe/

Date Verified




EVS ENVIRONMENT CONSULTANTS
ECHINOID FERTILIZATION TOXICITY TEST — EGG COUNTS (CONTROLS)

Test Initiation Date/Time 30 Joid 2004 (@ i6) 20

Test Species D), :!EEb/ﬁ ex candinian s

Client AzimutH  ComsoLTing  grouf
EVSProject No. ©%. 0302 -s4

EVS Work Order No. oL c0340 Test Duration ©:io
Logbook geuimoip #12 Pages so—- S3 Sperm:Egg Ratio \_L.\@ee— 1600 !
Concentration | Replicate No. Fertilized No. Unfertilized Comments Tech.
593 -'*(‘)/L Eggs Eggs Initials
Reference Toxicant
A n3 S3 Y
Lo B | S5 LS
C So so
D 4% S2 4
A 23 63 S
B 26 64
- C 39 6\ ]’
D | 35 65 %
A e %6 &t
B ] ¥
32 C  |4bx 15 3S
D 13 2 \
A s LBKS AS £/
5.6 ° : e
3
D 5 43295
A 2 % H#f
0.0 B 3 G l
C 2 ¥ |
D 2 g J
Control Seawater
A | s9 el yod
B &L 3¢
C 56 TR
D 6S 35 v
Data Verified By /} m(h L{\/\\ Date Verified .gc'z, T / oY
|

Forms\Lab\Datasheets\Echinoid\CONTROLCOUNTS.DOC ~ March 21, 2000



Test: SC-Sperm Cell Fertilization test
Species: DE-Dendraster excentricus
Sample ID: REF-Ref Toxicant
Start Date: 7/30/2003 10:10

End Date: 7/30/2003

Test ID: rtscsds8

Protocol: EPS1/RM/27-EC 92 (Sperm Cell)
Sample Type: SDS-Sodium dodecyl sulfate
Lab ID: BCEVS-EVS Environment Consultants

Total Number Number
Pos| ID | Rep Group Counted Fertilized | Unfertilized Notes
1 1 D-Control 100 59 41
2 ] 2 'D-Control 100 62 38
3 3 D-Control 100 56 44
4 4 D-Control 100 65 35
5 1 1.0 100 47 53
6 2 1.0 100 55 45
7 3 1.0 100 50 50
8 4 1.0 100 48 52
9 1 1.8 100 33 67
10 | 2 1.8 100 36 64
11 3 1.8 100 39 61
12| 4 1.8 100 35 65
131 1 3.2 100 14 86
14 | 2 3.2 100 11 89
15| 3 3.2 100 15 85
16 | 4 3.2 100 18 82
17 | 1 5.6 100 5 95
18| 2 5.6 100 8 92
191 3 5.6 100 7 93
20 | 4 5.6 100 5 95
21 1 10.0 100 2 98
22| 2 10.0 100 3 97
23| 3 10.0 100 2 98
24 | 4 10.0 100 2 98
Comments: Azimuth Consulting Group 09-0302-54 (0400340)
Page 1 ToxCalc 5.0 Reviewed by

C
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A."‘ im

h4

AR ~
/ [al &



Sperm Cell Fertilization test-Proportion Fertilized

Start Date: ~ 7/30/2003 10:10  Test ID: rtscsds8 Sample ID: REF-Ref Toxicant
End Date: 7/30/2003 Lab ID: BCEVS-EVS Environment Cc Sample Type: SDS-Sodium dodecyl sulfate
Sample Date: Protocol: EPS1/RM/27-EC 92 (Sperm ( Test Species: DE-Dendraster excentricus
Comments:  Azimuth Consulting Group 09-0302-54 (0400340)
Conc-mg/L 1 2 3 4
D-Control 0.5900 0.6200 0.5600 0.6500
1 04700 05500 0.5000 0.4800
1.8 0.3300 0.3600 0.3900 0.3500
3.2 0.1400 0.1100 0.1300 0.1800
56 0.0500 0.0800 0.0700 0.0500
10 0.0200 0.0300 0.0200 0.0200
Transform: Untransformed 1-Tailed Isotonic
Conc-mg/L  Mean SD Mean Min Max CV% N t-Stat _Critical MSD Mean N-Mean
D-Control 0.6050 0.0387 0.6050 0.5600 0.6500 6.402 4 0.6050 1.0000
*1 05000 0.0356 0.5000 0.4700 0.5500 7.118 4 5417 2410 0.0467 0.5000 0.8264
*1.8 0.3575 0.0250 0.3575 0.3300 0.3900 6.993 4 12.769 2410 0.0467 0.3575 0.5909
*3.2 01400 0.0294 0.1400 0.1100 0.1800 21.028 4 23.990 2410 0.0467 0.1400 0.2314
*56 0.0625 0.0150 0.0625 0.0500 0.0800 24.000 4 27.989 2410 0.0467 0.0625 0.1033
*10 0.0225 0.0050 0.0225 0.0200 0.0300 22.222 4 30.052 2410 0.0467 0.0225 0.0372
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.95924 0.884 0.47024 -0.048
Bartlett's Test indicates equal variances (p = 0.10) 9.12722 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test <1 1 0.04671 0.07721 0.23459 0.00075 7.9E-17 5,18
Log-Linear Interpolation (200 Resamples)
Point mg/L SD 95% CL(Exp) Skew
ICos5* 0.2210 0.0598 0.1215 0.4427 1.9998
IcC10* 04909 0.1376 0.2541 1.0631 1.4199
IC15* 0.8204 0.1664 0.3977 1.2636 0.1322 1.0
IC20 1.0770 0.1112 0.6393 1.3408 -0.5478 iy (
IC25 1.2308 0.0881 0.9462 1.4744 0.0167 '.
1IC40 1.7639 0.0892 1.4812 20222 0.0823 0.8 4
IC50 2.1023 0.0768 1.8738 2.3581 0.1963 mg/L SDS 07 ]
* indicates IC estimate less than the lowest concentration © 05 ]
g 0.5 ]
& 041
0.3
0.2 3
0.1 4
0.0 x
1 10
Dose mg/L
Dose-Response Plot
1-tail, 0.05 level
of significance
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1. INTRODUCTION

EVS Environment Consultants conducted sublethal Metal Mining Effluent Regulations
(MMER) toxicity testing for Azimuth Consulting Group as part of the Environmental Effects
Monitoring (EEM) program for Polaris Mine.

A sample, identified as G Creek-082404, was collected from the Polaris Mine Site on August
24, 2004 in 20-L collapsible polyethylene containers. It was received at the EVS laboratory
on August 27, 2004 and was stored in the dark at 4°C prior to test initiation. The sample was
evaluated for toxicity using the 7-d topsmelt (4therinops affinis) survival and growth toxicity
test and the echinoderm (Dendraster excentricus) fertilization toxicity test. Toxicity testing
was initiated on the day of initial sample receipt.

This report describes the methods and results of the 7-d topsmelt (Atherinops affinis) toxicity
test and the echinoderm (Dendraster excentricus) fertilization toxicity test. The raw data and
statistical analyses are provided in Appendix A and B respectively, and the chain-of-custody
form is provided in Appendix C.
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2. METHODS

2.1 7-D TOPSMELT (ATHERINOPS AFFINIS) SURVIVAL AND GROWTH TOXICITY
TEST

A static-renewal 7-d toxicity test and reference toxicant test using topsmelt (A. affinis) was
conducted in accordance with EVS Environment Consultants Standard Operating Procedures
(SOP) 1100-5 (EVS, 2004) with modifications based on U.S. Environmental Protection
Agency (USEPA, 1995). Test conditions and methods are summarized in Table 1.

This 7-day test exposes topsmelt larvae to different concentrations of a given sample. Fish
are fed on a daily basis and both survival and growth endpoints are measured at test
termination. These observations are assessed in comparison to the pooled negative and brine
controls.

2.2 ECHINODERM (DENDRASTER EXCENTRICUS) FERTILIZATION TOXICITY
TEST

The echinoderm (Dendraster excentricus) fertilization toxicity test was conducted in
accordance with Environment Canada (1992 with 1997 amendments). Test conditions and
methods summarized in Table 2.

This fertilization test involves exposing echinoderm sperm to a series of test concentrations
for ten minutes, echinoderm eggs are then added allowing fertilization to occur for ten
minutes. Following the ten minutes exposure time the eggs are preserved and the number of
fertilized and unfertilized eggs in each replicate are counted. These observations are assessed
in comparison to the pooled negative and brine controls.

2.3 STATISTICAL ANALYSIS

Statistical analyses for all tests were conducted using the computer software program
TOXCALC (version 5.0.23; Tidepool Scientific Software, 1994).

2.4 QuALITY ASSURANCE/QUALITY CONTROL (QA/QC)

This study followed a comprehensive QA/QC Program to ensure full documentation and
minimize possible errors in computation and reporting of results. The following general
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QA/QC guidelines were applied in this test: use of negative controls, use of positive controls,
use of brine controls, replication, instrument calibration, water quality maintenance and
record-keeping, and use of standard operating procedures (SOPs). To ensure the highest
quality of data and reporting, all data and statistical analyses were reviewed by a member of
our QA/QC Committee prior to reporting the results.
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Table 1. 7-d Topsmelt (Atherinops

methods

affinis) survival and growth toxicity test

TEST PARAMETER

TEST CONDITION

Test type

Test duration

Test chamber

Test solution volume

Number of replicate chambers per treatment
Number of organisms per test chamber

Age of test organisms at test initiation

Food

Feeding Regime

Sample manipulations (e.g. pre-aeration, pH
adjustment, fiitration)

Control/dilution water

Dilutions
Renewal of dilutions

Aeration

Water quality parameters and frequency

Temperature

Salinity

Lighting

Reference toxicant

Endpoints

Test validity

Reference protocol

Static-renewal

7d

600-mL beaker

200 mL

5

5

10d

Newly hatched Artemia nauplii (<24 hours old)

Fed 0.5 mL/ beaker twice daily of concentrated nauplii
suspension (prepared to provide 200 nauplii in 0.5
mL); no feeding at test termination

Salinity-adjusted

UV-sterilized and 0.5pm-filtered natural sea water
from Vancouver Aquarium, BC

4.4,9.0, 18.0, 36.0, 71.0% (v/v)
Daily

None

Temperature, pH, dissolved oxygen, and salinity daily
20+ 1°C

30 + 2 (sample adjusted with hypersaline brine [HSB].
Preparation of HSB and salinity adjustment as per EC
guidance document on salinity adjustment —July 1997)

Overhead full-spectrum fluorescent lights; 538 — 1076
lux; 16:8 light:dark photoperiod

Initiated concurrently with sample using copper to
generate LC50 and IC50 values; results compared to
lab mean +2 SD

Survival and growth (dry weight)

> 80% mean control survival; > 0.85 mg/fish mean dry
weight for surviving control fish

US EPA (1995), EPA/600/R-95/136
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Table 2. Echinoderm (Dendraster excentricus) fertilization toxicity test methods

TEST PARAMETER TEST CONDITION
Test type Static

Test duration 10:10 min

Test chamber 16 X 125 mm test tubes
Test solution volume 10 mL

Number of replicate chambers per treatment 4

Number of eggs per test chamber 2000

Age of test organisms

Sample manipulations (e.g. pre-aeration, pH
adjustment, filtration)

Control/dilution water

Dilutions

Renewal of dilutions

Aeration

Water quality parameters and frequency
Temperature

Salinity

Lighting

Reference toxicant

Endpoint
Test validity

Reference protocols

< 4 hours after spawning

Salinity adjusted

UV-sterilized and 0.5um-filtered natural sea water
from Vancouver Aquarium, BC

4.7,9.4, 18.8, 37.5, 75.1% (v/v)

None

None during testing

Temperature, pH, dissolved oxygen, and salinity
15+ 1°C

30 + 2 (sample adjusted with hypersaline brine [HSB].
Preparation of HSB and salinity adjustment as per EC
guidance document on salinity adjustment —July 1997)

Ambient laboratory illumination (moderate intensity)

Initiated concurrently with test; same test methods as
above using SDS to generate an EC50 value; results
compared to lab mean £ 2 SD

Fertilization of eggs
> 50% and < 100% mean control fertilization

Environment Canada (1992), (EPS/1/RM/27 with 1997
amendments)

09-0302-54
WO 0400384,385
October 2004



3. RESULTS

3.1 7-D TOPSMELT (ATHERINOPS AFFINIS) SURVIVAL AND GROWTH TOXICITY
TEST

The test results are summarized in Table 1 and the raw statistical analyses are provided in
Appendix A.

The highest concentration tested was approximately 71.0% due to salinity adjustment. The
mean survival in both the negative and brine controls was 100%.Mean dry weight in the
pooled controls was 0.95mg. The negative and brine controls were not significantly different
for the growth and survival endpoints (p =1.00 and p =0.72, respectively).

The A. affinis survival and growth toxicity test showed no adverse effects on survival or
growth in all tested concentrations relative to the pooled controls (p<0.05). For the survival
and growth endpoints the NOEC was 71.0, and the LOEC was >71.0% (v/v). The LC50 for
survival was >71.0% (v/v). The IC50 and IC25 for growth were both >71.0% (v/v)

3.2 [ECHINODERM (DENDRASTER EXCENTRICUS) FERTILIZATION TOXICITY
TEST

The test results are summarized in Table 2 and the raw statistical analyses are provided in
Appendix B.

The highest concentration tested was 75.1% due to salinity adjustment. Mean fertilization in
the pooled controls was 76.6%. The negative and brine controls were not significantly
different (p =0.68).

The D. excentricus fertilization toxicity test exhibited adverse effects on egg fertilization in
all except the lowest [4.7%(v/v)] test concentrations relative to the pooled controls (p<0.05).
The NOEC was 4.7 and LOEC was 9.4 %(v/v). The IC50 and IC25 (95% confidence limits)
values were 50.7 (48.1 — 53.6) and 17.5 (11.6 — 22.6) %(v/v), respectively.

3.2 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)

The tests met all passing criteria for test validity as outlined in the respective protocols.
Water quality parameters during the test were all within the acceptable range of values. Point
estimates for the reference toxicant tests were all within the laboratory mean + 2 standard
deviations, indicating that the tests were within acceptable limits of variability.

6
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Table 3. Summary of results for the 7-d Topsmelt (Atherinops affinis) survival
and growth toxicity test

GROWTH
CONC-EI.E:;ATION 0 SURVIVAL (DRY WEIGHT MG)
(% viv) (%)(MEAN £ SD) (MEAN + SD)
D-Conirol 100.0+£ 0.0 0.93 £0.06
Brine Control 100.0+£0.0 0.96£0.18
Pooled Controls 100.0 + 0.0 0.95+0.13
4.4 100.0 + 0.0 1.06 + 0.26
9.0 100.0 £ 0.0 0.87 + 0.06
18.0 100.0 + 0.0 0.97 +0.17
36.0 96.0 + 8.9 0.92+0.13
71.0 100.0 + 0.0 0.87+0.16
TEST ENDPOINT SURVIVAL GROWTH
(% Vviv) (% VIv)
NOEC 71.0 71.0
LOEC >71.0 >71.0
LC50 >71.0 na
IC50 na >71.0
IC25 na >71.0

*Indicates significant difference (p < 0.05) relative to the pooled controls.

SD - Standard Deviation; na — not applicable.
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Table 4. Summary of results for the Echinoderm (Dendraster excentricus)
fertilization toxicity test

CONCZ::;AHON PROPORTION FERTILIZED (%)
(% VIV) (MEAN £ SD)
Negative Control 77.0+24
Brine Control 76.2125
Pooled Control 76.6 £ 2.3
4.7 75.0+26
9.4 61.2+ 1.0*
18.8 57.0 + 1.8*
375 49.2 £ 1.0*
75.1 25.8 + 1.5%
TEST ENDPOINT PROPOR1;ION FERTILIZED
%(VIV)
NOEC 47
LOEC 9.4
IC50 (95% CL) 50.7 (48.1 — 53.6)
IC25 (95% CL) 17.5 (11.6 - 22.6)

*Indicates significant difference (p < 0.05) relative to the pooled controls.
SD - Standard Deviation; CL — Confidence Limits.
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EVS ENVIRONMENT CONSULTANTS
7-d Atherinops affinis SURVIVAL AND GROWTH TEST DATA SUMMARY

Client /}Zm;u //\ (ﬂ ¢ / &%) EVS Analysts AWD | T
EVS Project No. 0% ~5302-5+4
EVS Work Order No. 240013y Test Initiation Date e ”q )_:2-; Zoo(f
Initial Sample Refresh Sam‘i)les
Sample Day 0 Day 2 Day 4

Identification G ~ (reck 032404 ~

Amount Received v 20L

Date Collected 24 - Ang-oul - >

Date Received 27-Ani-og ;

Temperature (°C) 2:0.037,0,0 " 20. 29 200 }o.oiﬁ—{%.a

pH FD 5 2.6 2582 3.¢258.2,

DO (mg/L) foi B B¢ 10.0%> 3.8 .02 g

Conductivity (umhos/cm) 9230 S —

Salinity (ppt) 529 2 5195 73 52259

Ammonia (mg/L N)

Chlorine (mg/L Cl)

Other D sl aﬁ,‘ Je 30T7 'pl,—/‘ l\;/ ..90/1,0" SR
DILUTION/CONTROL WATER (initial water quﬁllty) TEST SPECIES INFORMATION
Water Type U U JM@L 5 w Source | 19}3'5 (ﬂ;‘w};c, 2:.: LJ}MJ)
Temperature (°C) 20.¢ Date Received N A Jf 200¥
pH 3.3 Age (on Day 0) Y 4 /d’u[
Dissolved Oxygen (mg/L) 3.4 Reference Toxicant C ofper”
Salinity 28 Current Reference Toxicant Result (incl. 95% CL)

Reference Toxicant Test Date Hua 2,6 Jo0 i,L

TEST CONDITIONS 7-d survival LC50 [zt (o]~ Iﬂ:} ) 49 / L
Temperature Range (°C) 2¢0-¢ -- 2/.0 7-d growth IC50 128 (M) u-{/L
pH Range +-%4-83% Reference Toxicant Warning Limits (mean =+ 2SD).gr{d CcvV
Dissolved Oxygen Range (mg/L) 6-% -6 7-d survival LCS0 /132 X 4‘9 qq /L U iss
Salinity (ppt) 29 T-dgrowthIC50 _ 1381 X 5IR° %) (V. 20y
Photoperiod (L:D h) Jb § ¥
Aeration Provided? No
Other ~
TEST RESULTS

Endpoint Conc. NOEC LOEC LC50 (95% CL) IC50 (95% CL) IC25 (95% CL)

Units

Survival | 7 W) T >71 > 71

Growth 71 > Tl 774 27/

Other

Data Verified By C)\UJ_', L\ :-\ Date Verified (O (/{7' -1t / Y 7

Forms\Lab\Datasheets\Larvalfish\Topsmelt\7D-SUMMARY.DOC September 30, 1999



EVS ENVIRONMENT CONSULTANTS
7-d Atherinops affinis SURVIVAL AND GROWTH TEST — WATER QUALITY DATA

Client Az muth (Folow ) Sample ID G- el & pgavoy
EVS Project No. O~ 0302 -5 ‘f Test Initiation Date/Time P Zy 200 %@ 270 L
EVS Work Order No. O Yoo Source/Date Received 31 / ﬂt. ,f}’ 230

Temperature (°C)

Concentration :
°/>(J’/°) 0 loid Lvew 2 3 4 5 6 7
ool w0 90,5100 ho 5 [on 225 o2 [205 |10 |1 5 |05 | 20.9]200 [908
Brmi(,m)frvﬁ_ p.o %'4 wo (V5 (2 Zﬁ o | PS5 210 10 0 25 | Y09] 05200
4.F  11Po |10 50e (125 [Pe 225 oo [V [219 |4p 0 [9o65 | IP2 205120
9.0 70,9 79,4 12,2 ’U?;/m;o 2¢,{ Q2.0 WS |0 200 | aph |20 20 1901
{; (A ’l":{ 10,0125 he? 1;4 10,0 | WS U0 woleps | 10910529
36 70.0 |14 oo |15 o2 A0 |27 | WS [ UA |aan | 905 | 00| PT 20
il 102 1106 |20 15, oo 2195 |22 |5 1119 |00 |06 | 20.0| R0 oy
Tech. Initials ~ | A ~ ~ . |~ 1+ AN A e

pH

vl KN 2 ; 4 5 RE

(oot 28 so |gol 40 |26 lgo [ 3280 83928 28 |#9 (3% [+
B b | |po |40 sl [#5 |0 |29 80| 29|95 (24 |39 | 71 |29
gf 12 s sl 1) |l lse B (80 | (|82 g |49 [2T[8°
90 2 y3 18 Lsalgl o |¥2 |80 |81 |51 gl |89 39|80

4 7 -~

lf 28150 |el |32 ]3] &0 k2|82 |81 |pa [ 54|80 | 80|&f

3 2| p3leglse | pe |80 |d2 81 (82 g4 [5) |81 | 808
Y | paleales [pguiee lga |04 (33 |87F ] sz |81 (8
Tech. Initials | A r~ ~ L N 12 TN | a ~ | I | 12| T
WQ Instruments Used: Temp. C.;/,[,ﬂ/b( Ho Thewmonithn pH H-#-52
Comments /

Test Set Up By Awin Data Verified By ().()LQ.H - Date Verified Otk 7/"’/ oYy
1 7

Forms\Lab\Datasheets\Larvalfish\Topsmelt\7D-WQ-PAGE 1.DOC September 26, 2002



EVS ENVIRONMENT CONSULTANTS
7-d Atherinops affinis SURVIVAL AND GROWTH TEST - WATER QUALITY DATA

Aaymath ( fD/W"”>

Client Sample ID G- Gl o240y
EVS Project No. 09- 0392-54 Test Initiation Date/Time Hus W 004 @ 122\
EVS Work Order No. O 40033 Source/Date Received 48 §, // /Audguj% 200 ?g
Salinity (ppt)
CoLTSS 0 1 2 3 4 5 6 7
eotid | 28 | 2 | 2p | 2@ | 28 | 27 | 28 |~f
Bene Cnil) 28 2 24 P U 4 24 >,
44 2w | Yy 1y | Yy 28 | aF | & | 2
A 1 | ap | 2p | 49 B | | 2% |
5 8 | ap | qp | 2P | 28 ¢ | 28 | 4§
36 2} 28 | a8 (24 2 (A N R
H 1€ 2! 1) iy 28 ) 154 Y
Tech. Initials ~ ~ ~ . }7/30 1< 1A o
Dissolved Oxygen (mg/L)
Concfmff/‘mj 0 1 2 3 4 5 7
otiol |24 11,8138 16915 |4 |35 (30 |95 o 4 [P |Hb |65 oL
Bong oatiel | 241 €6 |25 108 28 |12 (45 169 |37 |06 |24 |35 |b¢ |,
¥ 2% |24 | LT 135 |2 |35 69 |25 |64 (2 |36 6.6 [0S
29 | 1P[66 [25]68 b5 ler (a5 (30 |38 [65 [R5 |36 (66 <
(¢ Y| 6¥ |28 (6F [9s ba (35169 |38 L) (26 |F5 |63 L8]
36 Ay 5 76 (LG |5 162 [3S b | AT | i) |25 |45 | 63 WY
# o lzel 65t g lasler (a5 las [ [o¢ 3561 ]<
Tech. Initials /\, ~ | N A ~n %/) ’}.U) ”7 - - T |TD | ~
WQ Instruments Used: Salinity /. 4 -o3 oggf/ DO g - A -3
Comments
Test Set Up By AWD Data Verified By ( l}gl’h 97 Date Verified Od’ - M‘)/ oy

Forms\Lab\Datasheets\Larvalfish\Topsmel\7D-WQ-PAGE 2.DOC

September 26, 2002




EVS ENVIRONMENT CONSULTANTS
7-d Atherinops affinis TOXICITY TEST — DAILY SURVIVAL DATA

Client Arimsfh fo/cm> Sample ID  (r- Gy 032U
EVS Project No. 05-0302-5¢ Test Species/Batch /. a£EmS / N
EV'S Work Order No. OyooZiy Test Initiation Date/Time 9@ 73 J«p R 270k
No. of Organisms/Volume S /m,u,
%o (9) Pan Number of Survivors — Day of Test
Concentratlon Rep. | No. T T 5 13 1 21 5 1 s 17 Comments
Al | SIS | yls |A 1y |y
| B | 5|51 | v l15 15155
kel e T A 508 5 s |y
P 3¢ |5 15 | s |l4 |5 ]§ |y
2 S AR el B i e B IR D D S S §
Alse | &5 |l x5 |2 x|y
Bane [ B a3 |5 |5 | g[S[Sy 5
c lag |l |S | g~ 15 |y |y
D 139 |4 |5 |y | |A ][5 |¥
E 4015 ||y | <1 T | ¥V | 5
< [Tl (<o s
B lyp 4 | gl 1 L1515 |5
*f clp |l s 5| lsls|s
Plys o ls s | €3] 5|5
E s S |yl | €155 |7
A e | S 1< 5 | S 15|y
| 9 o B Iy %;;)- SIS s A5 s ]S
Clag |5 | 5|5 | SIS ¢~
D ieds | £ | Sy | Iy | §[F
Epfo |5 28 alT 50
Technician Initials | 8 | ~| ~ | B> ~ | o~ | T 99
Sample Description _ c/een” _ color feas
Data Verified By | Ql i‘\m (fq Date Verified ) 4 Lo / oy

l

Forms\Lab\Datasheets\Larvalfish\Topsmelt\7D-SURVIVAL.DOC September 30, 1999



EVS ENVIRONMENT CONSULTANTS
7-d Atherinops affinis TOXICITY TEST — DAILY SURVIVAL DATA

Client A Z/mu//\ ( Pol a/u'o) Sample ID G- 01,(‘}(_ o8 2¢oy
EVS Project No. 05-0302-5¢ Test Species/Batch 4. a Pﬁ/;;j’ / ﬂ'&qi? - o4
EVS Work Order No. QYoo § Test Initiation Date/Time Hug 4)35\ ;‘(«p o {220m
27 @
No. of Organisms/Volume 0 S/ 200mL
/
c’/ > @/‘-} ) Pan Number of Survivors — Day of Test
Concentration | Rep. No 1 2 3 4 5 6 7 Comiments
A REN SIS s s <] v ]
B 1 M5 S| S 145|715
70 — B
' Clsa by Ty | (T |)
9
D ¥l 7 |5 | S |S |A |5 |5
E | ol — | T < 5
559l 5 | ) s A\ S <
ALl — |5 |S s <y |~
») —
L B | A O | v |S |5 |5 185 |7V
KA = | ~ -~
3 C |59 > |5 s 5 155 | %
4
D | B[Sy [S |5 |y |~
2 o -
E e | 5 S S S| Y | ¢
A ~ — L2 | B J}Y
bi Yy | S < S S | 4HY
~ -~ .
2 Bl | ™5 |S | S| 515
Clew | S|y | s| 81315 |5
E > 1A 19 ) N ) s
A b
53
¢ £
P | 9
E ©
Technician Initials | T M~ - N o~ /JM T
Sample Description _ c/esr, olor lesg

Data Verified By OiathT\‘ Date Verified {O(/(' | / oy
* A —

Forms\Lab\Datasheets\Larvalfish\Topsmel\7D-SURVIVAL.DOC September 30, 1999



EVS ENVIRONMENT CONSULTANTS

7-d Atherinops affinis SURVIVAL AND GROWTH TOXICITY TEST — DRY WEIGHT DATA

Client Brmafh C/%/a«u}) Start Date (Day 0) Dugist z}fwo L
EVS Project No. 09~ 0307-5Y Sample ID G- treck 0380y
EVS Work Order No. ogoo25Y Balance Type/Serial Number Sortanes  BPU }(D
Sample Rep. Pan | Pan Weight | Final Weight (mg) | Number of | Number Comments (e.g., confirmation Tech.
”/ ° \\_)/J No. (mg) ! (pan + biomass) ! Survivors Weighed | weights, organisms lost in transfer) | Init.
Gootrel. A4 lasi | 122845 | 1233 24 5 g [T erE ==
S 33 /225,96 1234 %1 '3 Y
¢ 33 1/23].°19 123898 3y X
D 24 /226,32 1 230 .4 5 'y revsefhed £ 230,49 g
F 35 |IL1g,5S (223.0b by 5
Bune loodee | 4 | 3¢ [r206.59 | 23101 ¥ v
B | 23 [123%%3 | 123903 s 5
C 3¢ |1t Jo42 1224.%6 ¥ s
D 39 /237 69 123%1.5% by s
E | 40 [12-36.53 1249.53 Y s
1l DA A 41 {2t 3¢ | 12328 S 5
B 42 |12-)425 1231.8¢ 9 iy ‘ ,
C y3 [ (235,60 | 12¢0.32 g s ronseighed 127068 L\
D |l 44 li2(9.6b | 2239% ¢ s
E | 45 [1n2509 | 123000 3 y | Eeraesad ey )
1. Re-confirm weights for 10% of final weights and record under “Comments”; relative percent difference (RPD) between pairs of weights should be <10% of organism weight.
Data Verified By (\,:/Qt :)Al J\:Q Date Verified Oct- 1o / oy

Forms\Lab\Datasheets\Larvalfish\Topsmelt\7D-DRYWEIGHT.DOC

August 26, 2002



EVS ENVIRONMENT CONSULTANTS
7-d Atherinops affinis SURVIVAL AND GROWTH TOXICITY TEST — DRY WEIGHT DATA

Client bumi | PO/«/M) | Start Date (Day 0) Aus ost %/ 200§
EVS Project No. 0F - 6202 -3¢ Sample ID G- Crecf 08280y
EVS Work Order No. Do oidf¢ Balance Type/Serial Number ‘ Sertosun  BE 24 D
Sample ID Rep. Pan | Pan Weight | Final Weight (mg) | Number of | Number Comments (e.g., confirmation Tech.
o, / JJ : No. (mg) * (pan + biomass) ' Survivors | Weighed | weights, organisms lost in transfer) | Init.
'8 A |BY6| )2 Ao | 122248 < e /"”4@,
B | 4% |/225329 | 122433 ¢ s
J 4§ |72365%| j2u2.48 e 5
D | 49 14p39.00] 24452 s 5
E So (uz/.h/ | Z b #2 'Y 5 rocbad 26643 g |
3L AL st Lyt | i2Eses¥ | s 5
B | 52 2443 1223.50 5 IS
c 3 1103987 | r243.53 A A
D | su |;231,# 12355696 i~ 5y
EF | 55 |/ 3642 i 240.5% 1Y y
&8 A S, |r233.41 1237F.89 § s
g SF {1233.6) 1236.9 e 5
C | s§ lizis 35| 22349 S s
Dl 59 |38 | 23703 ¢ ¢ T
£ | W 1221.96 | 232 ¥ y e m2 gty v
1. Re-confirm weights for 10% of final weights and record under “Comments”; relative percent difference (RPD) between pairs of weights should be <10% of organism weight.
Data Verified By (s f:\ ' Date Verified Ock 7/0’/ oY

"

Forms\Lab\Datasheets\Larvalfish\Topsmelt\7D-DRY WEIGHT.DOC August 26, 2002



EVS ENVIRONMENT CONSULTANTS

7-d Atherinops affinis SURVIVAL AND GROWTH TOXICITY TEST - DRY WEIGHT DATA

Client Prumath C/’o/m'u) Start Date (Day 0) Dug st z?;zoo;é
EVS Project No. 03~ 03v2-5] % Sample ID G- Cresk 08 ZQL%L
EVS Work Order No. o4o0038y Balance Type/Serial Number Sortanes  BP 2/).)
Sample ID Rep. Pan | Pan Weight | Final Weight (mg) | Number of | Number Comments (e.g., confirmation Tech.
*’/,, ()/ J> No. (mg) ' (pan + biomass) ' Survivors | Weighed | weights, organisms lost in transfer) | Init.
7 A bi |j236 g0 | 1239%¢ 3 5 o
L | /136 .49 /240,28 \¢ Ie
2 3 ° g aﬂ; - 3 4 -
63 1219.958 122454 ¥ 3 ramighedd 2245 sy
bt 22847 (233.11 y s -
o5 |18, 42 | 124795 ¥ 5| et By V

Mo P [P |mio P s> R0 (W
DM |-

W& (W e

1.

Data Verified By

Forms\Lab\Datash

\Larvalfish\Top:

117D-DRYWEIGHT.DOC

et 4
[

August 26, 2002

Date Verified

Oui ?/0,/0‘7

Re-confirm weights for 10% of final weights and record under “Comments”; relative percent difference (RPD) between pairs of weights should be <10% of organism weight.




Test: LF-Larval Fish Growth and Survival Test
Species: AA-Atherinops affinis
Sample ID: G_CREEK

Test ID: 0400384

Protocol: EPAW 95-EPA West Coast

Sample Type: EFF2-Industrial

Start Date: 8/27/2004 End Date: 9/3/2004 Lab ID: BCEVS-EVS Environment Consultants
No. Fish Total Tare

Pos| ID |Rep Group Day 0| Day 1| Day 2| Day 3| Day 4| Day 5| Day 6| Day 7] Weighed Wgt(mg) | Wgt(mg)
1 1 D-Control 5 5 5] 1233.24] 12284

2 2 D-Control 5 5 5] 1234.81| 1229.96

3 3 D-Control 5 5 5| 1235.98| 1231.09

4 4 D-Control 5 5 5| 1230.46] 1226.23

5 5 D-Control 5 5 5| 1223.06] 1218.59

6 1 Brine Control 5 5 5 1231.11] 1226.59

7 2 Brine Control 5 5 5] 1239.03] 1234.73

8 3 Brine Control 5 5 5] 1226.76] 1220.42

9 4 Brine Control 5 5 5| 1237.55| 1232.69

10 5 Brine Control 5 5 5| 124057 1236.53

11 1 4.400 5 5 5] 1232.63] 1227.94

12| 2 4.400 5 5 5| 1231.84] 1224.25

13| 3 4.400 5 5 5| 1240.72] 1235.61

14 | 4 4.400 5 5 5| 1223.97| 1219.66

5] 5 4.400 5 5 5 1230] 1225.29

16 | 1 9.000 5 5 5] 1237.89] 1233.41

17| 2 9.000 5 5 5| 1236.99] 1232.69

18| 3 9.000 5 5 5| 1223.49| 1218.75

19| 4 9.000 5 5 5| 1237.03] 1233.08

20 5 9.000 5 5 5| 1227.12] 1222.96

21 1 18.000 5 5 5| 1222.48] 1217.86

22| 2 18.000 5 5 5| 1228.77] 1225.29

23| 3 18.000 5 5 5| 1242.18] 1236.54

24 | 4 18.000 5 5 5| 1244.52] 1239.09

25| 5 18.000 5 5 5| 1246.42] 1241.45

26 | 1 36.000 5 5 5| 1230.87| 1225.42

27 | 2 36.000 5 5 5| 1228.5] 1224.43

281 3 36.000 5 4 4] 1243.83| 1239.89

29| 4 36.000 5 5 5| 1236.86] 1231.71

30| 5 36.000 5 5 5] 1240.57] 1236.12

31 1 71.000 5 5 5| 1239.74] 1236.4

32| 2 71.000 5 5 5| 1240.25| 1236.44

33| 3 71.000 5 5 5| 1224.54| 1219.08

34| 4 71.000 5 5 5| 1233.11] 1228.47

35| 5 71.000 5 5 5| 1247.95| 1243.42

Comments: Azimuth - Polaris Mine; G-Creek, 09-0302-54 ;0400384
Page 1 ToxCalc 5.0

Ot 2

¥

/

Reviewed by: g% 0\z %4:\
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Larval Fish Growth and Survival Test-7 Day Survival

Start Date:  8/27/2004 TestID: 400384 Sample ID: G_CREEK-082404
End Date: 9/3/2004 Lab ID: BCEVS-EVS Environment Cc Sample Type: EFF2-Industrial
Sample Date: 8/24/2004 Protocol: EPAW 95-EPA West Coast Test Species: AA-Atherinops affinis
Comments: Azimuth - Polaris Mine; G-Creek, 09-0302-54 ;0400384

Conc-% 1 2 3 4 5

D-Control  1.0000 1.0000 1.0000 1.0000 1.0000
Brine Control  1.0000 1.0000 1.0000 1.0000 1.0000
4.4 1.0000 1.0000 1.0000 1.0000 1.0000

9 1.0000 1.0000 1.0000 1.0000 1.0000

18 1.0000 1.0000 1.0000 1.0000 1.0000

36 1.0000 1.0000 0.8000 1.0000 1.0000

71 1.0000 1.0000 1.0000 1.0000 1.0000

Transform: Arcsin Square Root Rank 1-Tailed

Conc-% Mean SD Mean Min Max CV% N Sum  Critical
D-Control 1.0000 0.0000 1.3453 1.3453 1.3453  0.000 5
Brine Control  1.0000 0.0000 1.3453 1.3453 1.3453  0.000 5
44 1.0000 0.0000 1.3453 1.3453 1.3453  0.000 5 2750 16.00
9 1.0000 0.0000 1.3453 1.3453 1.3453  0.000 5 27.50 16.00
18 1.0000 0.0000 1.3453 1.3453 1.3453  0.000 5 2750 16.00
36 0.9600 0.0894 1.2977 1.1071 1.3453 8.207 5 25.00 16.00
71 1.0000 0.0000 1.3453 1.3453 1.3453 0.000 5 27.50 16.00
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.41613 0.9 -3.8705 19.8512
Equality of variance cannot be confirmed
The control means are not significantly different (p = 1.00) 0 2.30601
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 71 >71 1.40845
Dose-Response Plot
1. - *> * ——
0.9 4
0.8 3 L
— 0.7 3
S 3
E 0.6:
@ 053
>4
8 O.4§
™ 0.3
0.2 ]
0.1 ]
0] . ' . ' .
gz 3 ° = 8 K
c c
[o] o]
Q O
Q 2
o
Statistical comparison were against the D-control.
Page 1 ToxCalc v5.0.23 Reviewed by: 010/.'\4:)

Ock 20/ 4



Larval Fish Growth and Survival Test-7 Day Survival

Start Date:
End Date:

8/27/2004
9/3/2004

Test ID:
Lab ID: BCEVS-EVS Environment Cc Sample Type:

400384

Sample ID:

G_CREEK-082404
EFF2-Industrial

Sample Date: 8/24/2004 Protocol: EPAW 95-EPA West Coast Test Species: AA-Atherinops affinis
Comments: Azimuth - Polaris Mine; G-Creek, 09-0302-54 ;0400384
Conc-% 1 2 3 4 5
D-Control  1.0000 1.0000 1.0000 1.0000 1.0000
Brine Control 1.0000 1.0000 1.0000 1.0000 1.0000
44 1.0000 1.0000 1.0000 1.0000 1.0000
9 1.0000 1.0000 1.0000 1.0000 1.0000
18 1.0000 1.0000 1.0000 1.0000 1.0000
36 1.0000 1.0000 0.8000 1.0000 1.0000
71 1.0000 1.0000 1.0000 1.0000 1.0000
Transform: Arcsin Square Root Rank 1-Tailed
Conc-% Mean SD Mean Min Max CV% N Sum  Critical
Pooled 1.0000 0.0000 1.3453 1.3453 1.3453 0.000 10
44 1.0000 0.0000 1.3453 1.3453 1.3453 0.000 5 40.00 21.00
9 1.0000 0.0000 1.3453 1.3453 1.3453  0.000 5 40.00 21.00
18 1.0000 0.0000 1.3453 1.3453 1.3453  0.000 5 40.00 21.00
36 09600 0.0894 1.2977 1.1071 1.3453  8.207 5 35.00 21.00
71 1.0000 0.0000 1.3453 1.3453 1.3453 0.000 5 40.00 21.00
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.38831 0.91 -4.1486 23.0852
Equality of variance cannot be confirmed
The control means are not significantly different (p = 1.00) 0 2.30601
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Wilcoxon Rank Sum Test 71 >71 1.40845
Dose-Response Plot
1 \ g A g \g
3 o
0.9 3
0.8 3 1
0.7
20,61
2
& 0.5 3
>
8 0.4 3
~ ]
0.3 3
0.2
0.1
E ' ' . .
8 3 @ e 3 S
g <
Q.
Statistical comparison were against the pooled control.
Page 1 ToxCalc v5.0.23
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Page 1

Larval Fish Growth and Survival Test-7 Day Growth (US)

Start Date:  8/27/2004 TestID: 400384 Sample ID: G_CREEK-082404
End Date: 9/3/2004 Lab ID: BCEVS-EVS Environment C¢ Sample Type: EFF2-Industrial
Sample Date: 8/24/2004 Protocol: EPAW 95-EPA West Coast Test Species: AA-Atherinops affinis
Commenits: Azimuth - Polaris Mine; G-Creek, 09-0302-54 ;0400384
Conc-% 1 2 3 4 5
D-Control 0.9680 0.9700 0.9780+/ 0.8460 0.8940
Brine Control  0.9040 0.8600 1.2680 0.9720 0.8080
44 0.9380 1.5180 1.0220 0.8620 0.9420
9 0.8960 0.8600 0.9480 0.7900 0.8320
18 0.9240 0.6960 1.1280 1.0860 0.9940
36 1.0900 08140 0.7880/71.0300 0.8900
71 0.6680 !/0.7620 1.0920 0.9280 0.9060
Transform: Untransformed 1-Tailed Isotonlc
Conc-% Mean SD Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
D-Control 0.9312 0.0585 0.9312 0.8460 0.9780 6.283 5 0.9938 1.0000
Brine Control  0.9624 0.1811 0.9624 0.8080 1.2680 18.820 5
44 1.0564 0.2642 1.0564 0.8620 1.5180 25.007 5 -1.252  2.360 0.2361 0.9938 1.0000
9 0.8652 0.0604 0.8652 0.7900 0.9480 6.980 5 0660 2.360 0.2361 09177 0.9235
18 0.9656 0.17704 0.9656 0.6960 1.1280 17.643 5 -0.344 2360 0.2361 09177 0.9235
36 0.9224 0.1328 0.9224 0.7880 1.0900 14.396 5 0088 2360 0.2361 09177 0.9235
71 08712 0.1631 0.8712 0.6680 1.0920 18.721 5 0600 2.360 0.2361 0.8712 0.8766
Auxillary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.94863 0.9 0.95961 2.51611
Bartlett's Test indicates equal variances (p = 0.05) 11.0427 15.0863
The control means are not significantly different (p = 0.72) 0.36654 2.30601
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE  F-Prob df
Dunnett's Test 71 >71 1.40845 0.23609 0.25353 0.02479 0.02502 0.44403 5,24
Linear Interpolation (200 Resamples)
Point % SD 95% CL(Exp) Skew
1C05 7.405
IC10 53.535
IC15 >71
IC20 >71
1C25 >71
1C40 >71 4 ;.
IC50 >71 4 (v )
2
&
o
-4
80

Dose-Response Plot

&
2
£
H
°
2
O
>
0.
R
™ 043
0.2 4
[¢] r T - T v
T g ¥ ° = 8 g
(=] [~
3 8
a 2
=
[}
Statistical comparison were against the D-control.
ToxCalc v5.0.23

1-tail, 0.05 level
of significance
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Larval Fish Growth and Survival Test-7 Day Growth (US)

Start Date:  8/27/2004 TestID: 400384 Sample ID: G_CREEK-082404
End Date: 9/3/2004 Lab ID: BCEVS-EVS Environment Cc Sample Type: EFF2-Industrial
Sample Date: 8/24/2004 Protocol: EPAW 95-EPA West Coast Test Species: AA-Atherinops affinis
Comments.  Azimuth - Polaris Mine; G-Creek, 09-0302-54 ;0400384

Conc-% 1 2 3 4 5

D-Control 0.9680 0.9700 0.9780 0.8460 0.8940
Brine Control  0.9040 0.8600 1.2680 0.9720 0.8080
44 09380 1.5180 1.0220 0.8620 0.9420

9 08960 0.8600 0.9480 0.7900 0.8320

18 0.9240 0.6980 1.1280 1.0860 0.9940

36 1.0800 0.8140 0.7880 1.0300 0.8800

71 0.6680 07620 1.0920 0.9280 0.8060

Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean SD Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
Pooled 0.9468 0.1280 0.9468 0.8080 1.2680 13.514 0 1.0016  1.0000
44 1.0564 0.2642 1.0564 0.8620 1.5180 25.007 5 -1.268 2462 0.2146 1.0016 1.0000
9 0.8652 00604 08652 0.7900 0.9480 6.980 5 0.936 2462 02146 0.9177 0.9163
18 0.9656 0.1704 0.9656 0.6960 1.1280 17.643 5 -0.216 2462 0.2146 0.9177 0.9163
5
5

-

36 09224 0.1328 0.9224 0.7880 1.0900 14.396 0280 2462 0.2146 09177 09163
71 08712 0.1631 0.8712 0.6680 1.0920 18.721 0.868 2.462 0.2146 0.8712 0.8698

Auxlliary Tests Statistic Critical Skew Kurt

Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.94174 0.91 1.04686 2.00659

Bartlett's Test indicates equal variances (p = 0.18) 7.64107 15.0863

The control means are not significantly different (p = 0.72) 0.36654 2.30601

Hypothesls Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df

Bonferroni t Test 7 >71 1.40845 0.21455 0.22661 0.02493 0.02531 0.44385 5,29
Linear Interpolation (200 Resamples)

Polnt % SD 95% CL(Exp) Skew

ICO5 7.147

IC10 48.255

IC15 >71

1C20 >71

IC25 >71

1C40 >71

IC50 >71 Z( A >

Response

80

Dose-Response Plot

o
2
£
H 3
2 1-tail, 0.05 level
g | of significance
1]
a
M~
0.4 4
024
0 T T T T
3 3 > ® 8 S
o
o
o

Statistical comparison were against the pooled control.
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Page 1 ToxCalc v5.0.23 Reviewed by 0\( | ’\
of

Ock 2516Y



EVS ENVIRONMENT CONSULTANTS
7-d Atherinops affinis SURVIVAL AND GROWTH TEST DATA SUMMARY

Client A Zlﬂmap C Po’ar"s)
EVS Project No. (/G- 0402 -5«

EVS Analysts 4wD. Tx 5. AXFE

EVS Work Order No. o {Lov3dy

Test Initiation Date /Htj’ at, W0

Initial Sample

Refresh Samples

Sample Day 0

Day 2 Day 4

Identification

04 -lin-00])

Amount Received | eV L

Date Collected 1S -March-0g

™~

Date Received

™~

Temperature (°C)

™~

pH

DO (mg/L)

Conductivity (¢mhos/cm)

Salinity (ppt)

Ammonia (mg/L N)

Chlorine (mg/L Cl) L

Other

DILUTION/CONTROL WATER (initial water quality)
Water Type T I‘(;z,(ai UV sr f(fza’ W,

TEST SPECIES INFORMA‘TIOI\V
ABS (Agwii 8.05)&%)

Source

Temperature (°C) _ 20.9 Date Received /4 W 26. 2094
pH F-% Age (on Day 0) 10-cl
Dissolved Oxygen (mg/L) 3.4 Reference Toxicant Cap petf™
Salinity 23 Current Reference Toxicant Result (incl. 95% CL)
Reference Toxicant Test Date 4n§23. 2009¢
TEST CONDITIONS 7-d survival LC50 /24 (03 -133) /L (n
Temperature Range (°C)  29.0 -2/, 0 7-d growth IC50 128 (85-/30) 3/ (u
pH Range 3.3-82 Reference Toxicant Warning Limits (mean + 2SD) and CV
Dissolved Oxygen Range (mg/L) &4 — 33 7-dsurvival LC50 /32 +48 wiL cV: 1%/
Salinity (ppt) 238 7-dgrowthIC50 i3 | T sEi ~3L  (V: 20/
Photoperiod (L:D h) (6:3
Aeration Provided? No
Other —
TEST RESULTS
Endpoint Conc. NOEC LOEC LC50 (95% CL) IC50 (95% CL) IC25 (95% CL)
Units
Survival /A? /L (00 |80 121 (10} -133) el T
Growth 56 (00 123(8¢-150) 93 (£3-124)
Other
Data Verified By (Jl] GLH NN Date Verified (QO‘L L / oY

T

Forms\Lab\Datasheets\Larvalfish\Topsmelt\ 7D-SUMMARY.DOC é.cplcmbcr 30, 1999




EVS ENVIRONMENT CONSULTANTS
7-d Athermops affinis SURVIVAL AND GROWTH TEST — WATER QUALITY DATA

Clien brimath (Foleris) Sample ID (u £ )for
EVS Project No. Of- 5302 -5 ‘,4 Test Initiation Date/Time A ¢ Zf’ 200¥ / 265K
EVS Work Order No. O 40538 Source/Date Received /}33( / ﬂa z(;,"(%w{
] J¢ i
. Temperature (°C)
Coun:?zt_rauon 0 1 2 3 4 5 6 7
{7
lootrel 200 25 5 [P0 4r 51990 10 1o X o s 12 L ho 0 |14 |20.0|210 |20
32 _fpohe oo 12 e [P0 04 e, 195 180 |05 [1P@ 212 POy
560 120560 1|270 [124 pos | P21 11, 105 |pas |nas (02 | 210 oy
Joog 1= |15 {1290\ 1% | W21 ! hos 15| o lies | 0|20 2.5
/XO'O . 0 > ?94 k.5 20,4 1>, 3 -}/.)J) 20,/ 1.2 7}4 ’lp‘e /7)6 2P0 leo 2957
3200 J1r? 104 oo (228 oo [P0y B -
Tech. Initials | A A ~ - . A " ~ | A F’)J« "Mf(y)
. pH
Coneenepon 1o 1 2 3 4 5 6 7
A - _
loofrd | 2P| fo | Po (2o | AT [S0 | |27 |29 [HT (24 | +9|FD [
320 |2 \pb [fo [Fo @33 [&o g |pe #1290 hY [3H|F3 ns
S0 LB (£ |75 |79 182 g [§° |24 |23 |29 [+F| 474
/900 |28 | ¥ |8 |p/ |79 |80 0 |gs [R5 [2439D[3F |79
1fo0  |HV |31 g0l s |80 hha |59 |7 |H (2% |3D+9 |41
300 |2 [ FV o | N 18PN | ~——TF+—F+—F+—+
Tech. Initials Ao /~ ~ - ~ 69 a . ~ ~ A r7 AN %\ ’Jﬂ
WQ Instruments Used: Temp. &/)Afa}d Ho Thowmondn pH H-p-52
Comments /
Test Set Up By Awn Data Verified By O - /ey
{

Forms\Lab\Datasheets\Larvalfish\Topsmelt\7D-WQ-PAGE 1.DOC

September 26, 2002

(f )’ OlL}. j,\' 4:\ Date Verified




EVS ENVIRONMENT CONSULTANTS
7-d Atherinops affinis SURVIVAL AND GROWTH TEST — WATER QUALITY DATA

Client Arimath (f a/cq]a Sample ID / ' (&/}‘.}
EVS Project No. 09- 0392-54 Test Initiation Date/Time s Zﬁ{;oogﬁ\g sey7
EVS Work Order No. O H4o039Y Source/Date Received 4B§’ / 74,197)‘35' 900 ¢
[ Jd T
_ Salinity (ppt)
Conoentation 0 1 2 3 4 5 6 7
ot | 2% | ag |27 28 | 2y | np | 28 2§
320 18 24 | 1} 28 Ly “F 28 2§
36D 1} 21 1y 2 1} 27 28 2.9
[ooo | ¥ ¢ 28 Lf 1 28 | 28
/fo0 | 28 1P ¢ 28 Af 1y 28 > §
3200 LF ¥ 1y s v} =i
Tech. Initials A ~n ~ D ~ ~ Tr TAD
. Dissolved Oxygen (mg/L)
Concentration
ve | L 0 1 2 3 4 5 6 7
/l
Lortit {26735 ot 35 [69 (25 (22 |2 [6 7 vy [3.6]61 [04
220 | 2# 1Y LT (25 [69 3E e [ 7F [ blay | 36(b68 |6
— g - :
Seo | P69 |25 b 55169 2 |32 | M5 |6k [2Y (AL ] 6 |68
< — — .
1900 | M0 |68 |25 | L} |2 5]30 12 |} |35 | ¢ ok |1k | b3 |6F
(§oo | M 16E |35 | LT |5 [F0 g |70 |25 | 6y | A 67 |6
3200 |2y 66|75 | LY |35 |3 < [0 |9
TechInitials | —~ | ~ | |~ |~ |28 |on | = |~ |~ |~ |70 | 55520
WQ Instruments Used: ~ Salinity 7. 4 -o8c304 DO - A3
Comments '
Test Set Up By AWD Data Verified By Date Verified Oot - w/ %

Forms\Lab\Datashees\Larvalfish\Topsmel\7D-WQ-PAGE 2.DOC

September 26, 2002
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EVS ENVIRONMENT CONSULTANTS
7-d Atherinops affinis TOXICITY TEST — DAILY SURVIVAL DATA

Client Avimuth  (Fol M;JJ) Sample ID C d &//OWL'
EVS Project No. 05-0202-SY¢ : Test Species/Batch A. e)ﬁﬁm'u’ //ﬂuq ‘Q‘—. of
EVS Work Order No. QYoo 5 Test Initiation Date/Time Hug 4{? zggs(r;,) 27
U 7 [ ——
No. of Organisms/Volume 0 3 /900mL
/
Pan Number of Survivors — Day of Test
Coglc;;en"trfgon Rep. No 1 9 3 4 5 6 b Comments
Al 1SS Y 1 S5SIANlg s
/ — —_— i
B 2 9 { 3 \/ 3 S y
. v ~ — X
(oo [ ¢ 3135 | TS5 515 |
D | 4 |SA s | ST LIS |5
El s SISy 5] 518 [F
Al ol 15l S 2lg |«
L N S O Mo T w0 O I I O
320 Cl #5185 s 151515 |5
D | 99|75 |C|SIg[s |
El o5 1D Iy IS ]Als |5
—
Al lg |5 [ 1> 5] |8
~ | — ~
O L T W =W I A P e Y ) 5
— = —
SO e i3 |5 5y D | 5]s |y
— | =1 . | - e -
E s |5 (S s |13 PPsls |y
Alle L Y14 £ 1Y | F 14 | ¢
, ~
B lig S S5 |5 1558
7 7 ~
| 00O cl,¢ | €5 S | 21518 |
b lia ¥ I v 2|z |2 |2
1
E leo | F d 1y l¢l 412 |3
Technician Initials T ~ p“ 4&6 A A M,‘;S o
Sample Description d‘e"’f ._colorfess .
Data Verified By Q a t%‘ . Date Verified (9 b(’ -Tr / 9y
l J \ \ ’ N L{ T

Forms\Lab\Datasheets\Larvalfish\Topsmelt\7D-SURVIVAL.DOC September 30, 1999



EVS ENVIRONMENT CONSULTANTS
7-d Atherinops affinis TOXICITY TEST - DAILY SURVIVAL DATA

Client Arimah (ol Mfo) Sample ID ln  reeftoX
EVS Project No. 05-5302-5¢ Test Species/Batch __ 4. :3/3#’,'/5/5' / /7"&9'%: o
EVS Work Order No. Qoo Jpi Test Initiation Date/Time g é},‘zgyp © ey
No. of Organisms/Volume 4 %’/ / ‘zlooml,
Pan Number of Survivors — Day of Test
Constzntr tion | Rep. | No. 1 2 3 4 5 6 7 Comments
e A g ||z v 2|2
B-| 29 |72 - Q ——— S
[§o2 c |2 |513 13121312 |0
Pola || | p iy |tjo
“E 25 % (’ { O
Alz6 0 D
B |17 | o ] —
200 C |l | |2 L
D | 9 W& |
Elz3o]o -
A i
Bl 2
€l 3
D | ¢
E S
A b
G
¢ £
P 9
E 0
. ¥
TechnicianTnitials | Jun | & | A | Iy | & | ~ %‘; Jua
Sample Description __¢lesmr, o / or LeAS |
Data Verified By Q\ al %,\] %ﬁ‘l Date Verified Ock - Vy/oy

Forms\Lab\Datasheets\Larvalfish\Topsmelt\7D-SURVIVAL DOC September 30, 1999



EVS ENVIRONMENT CONSULTANTS -

7-d Atherinops affinis SURVIVAL AND GROWTH TOXICITY TEST — DRY WEIGHT DATA

Client bpimath (Fooris) Start Date (Day 0) Dusus? T 200t
EVS Project No. OG- 0803-SY Sample ID | Y (o Btfor
EVS Work Order No. ogoo 38U, Balance Type/Serial Number - Sortanan  BPU) ,D
Sample ID Rep. Pan | Pan Weight | Final Weight (mg) | Number of | Number Comments (e.g., confirmation Tech.
99 | L No. (mg) ' (pan + biomass) ' Survivors Weighed | weights, organisms lost in transfer) | Init.
Coatrel A A i |j230,92] 24048 e 5 AN
3 Q| 234 123 9. b} s Is
C 3 |7233.F3 1238 43 ¢ iy
D | 4 |razts | 123999 s € | Ned - SBEEE
4 AN 5 <
310 4 b 103655 | (23945 ¥ ¢
B 2 1122338 | /223 3% s s
C | & |122£35 | 12330 s 3 .
D 9 11135 ¢4 1240.6° 5’ 5 el 14060 by o
E 1@ 13058 12353¢ s s
S6o A Li | /7240.99| 124489 3y g
B |2 | j2%0.2V [243.30 5 iy
C 13 | (13302 1236.09 s Ie
D I (122279 i228.06 v s yemsiphed 12280/ a4 .
E | s lv2z ] 23258 ¢ 5 VI
1. Re-confirm weights for 10% of final weights and record under “Comments”; relative percent difference (RPD) between pairs of weights should be <10% of organism weight.
Data Verified By oV Ot u(a/ oy

Forms\Lab\Datasheets\Larvalfish\Topsmelt\7D-DRY WEIGHT.DOC

(

August 26, 2002
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Date Verified




EVS ENVIRONMENT CONSULTANTS
7-d Atherinops affinis SURVIVAL AND GROWTH TOXICITY TEST - DRY WEIGHT DATA

., _ 7
Client Aumuh [ £ O/«/m) Start Date (Day 0) Aunust 27, 200 ¢
EVS Project No. Of - ©302 -3¢ Sample ID Lo B Jtox
EVS Work Order No. Ofo o33 Y Balance Type/Serial Number Sorfosws  BP 20Y)
Sample ID Rep. Pan | Pan Weight | Final Weight (mg) | Number of | Number Comments (e.g., confirmation Tech.
Yo No. (mg) ' (pan + biomass) ' Survivors | Weighed | weights, organisms lost in transfer) | Init.
' ! B e
[o00 A A1k (22006 j234.4F U ¢ ~ 4
B (F | 123233 | %36.19 ig Y
C 1§ | 1222h40 1232.10 3 £
D (9 | 22561 r227-2% 2 2
E 201,233,981 (23336 3 2
. W ! 1238,29
1§00 A LU | 233.3¢] 23648 2 2 |P*
B | 12 |r226,36 o
C L3 | 1224.36
D | 19 |1229.3F
— P
F | 15 [rz2bss
2209 A 2b |1205.08
5 L3 |122¢.6D
. ~
C 2§ (22945
D )—? / }3 & SQ,
= 30 [1L36.4 \ \l/
L. Re-confirm weights for 10% of final weights and record under “Comments”; relative percent difference (RPD) between pairs of weights should be <10% of organism weight.
Data Verified By (), af ‘&n\ % Date Verified @d—— Y24 / ob
- ' e ! 77
( August 26, 2002

Forms\Lab\Datash

\Larvalfish\T

I\7D-DRYWEIGHT.DOC




Test: LF-Larval Fish Growth and Survival Test
Species: AA-Atherinops affinis
Sample ID: REF-Ref Toxicant

Test ID: RTAACu39

Protocol: EPAW 95-EPA West Coast

Sample Type: CU-Copper

Start Date: 8/27/2004 End Date: 9/3/2004 Lab ID: BCEVS-EVS Environment Consuitants
No. Fish Total Tare

Pos| ID | Rep Group Day 0| Day 1| Day 2| Day 3] Day 4| Day 5| Day 6| Day 7 Weighed Wagt(mg) | Wgt(mg)
1 1 D-Control 5 5 5| 1240.48| 1236.92
2 2 D-Control 5 5 5| 1239.67] 1234.84
3 3 D-Control 5 5 5] 1238.43] 1233.83
4 4 D-Control 5 5 5| 1239.99] 1234.81
5 5 D-Control 5 5 5| 1241.27] 1236.78
6 1 32.000 5 4 4] 1239.45| 1236.55
7 2 32.000 5 5 5| 1227.87| 1223.58
8 3 32.000 5 5 5! 1233.01] 1228.35
9 4 32.000 5 5 5| 1240.6] 1236.84
10| 5 32.000 5 5 5| 1235.34] 1230.58
11 1 56.000 5 5 5| 1244.89] 1240.99
12| 2 56.000 5 5 5| 1243.8] 1240.22
13} 3 56.000 5 5 5| 1236.09] 1232.03
141 4 56.000 5 5 5| 1228.06] 1222.7
15] 5 56.000 5 5 5| 1232.58| 1227.91
16 ] 1 100.000 5 4 4] 1234.17] 1231.06
17| 2 100.000 5 5 5] 1236.19] 1232.73
18] 3 100.000 5 5 5] 1232.1 1227.4
19| 4 100.000 5 2 2| 1227.27] 1225.62
20| & 100.000 5 3 3| 1233.36|] 1229.98
21 1 180.000 5 2 2| 1235.48| 1233.34
22| 2 180.000 5 0 0 0 0
23] 3 180.000 5 0 0 0 0
24 | 4 180.000 5 0 0 0 0
25| 5 180.000 5 0 0 0 0
26 | 1 320.000 5 0 0 0 0
271 2 320.000 5 0 0 0 0
28 | 3 320.000 5 0 0 0 0
29 | 4 320.000 5 0 0 0 0
30| 5 320.000 5 0 0 0 0

Comments: 09-0302-54, 0400384

Page 1 ToxCalc 5.0 Reviewed by:

aliy
Oct.

20

0

)



Page 1

Larval FIsh Growth and Survival Test-7 Day Survival

Start Date: 8/27/2004 TestID: RTAACu39

Sample ID:

REF-Ref Toxicant

End Date: 9/3/2004 Lab ID: BCEVS-EVS Environment Cc Sample Type: CU-Copper
Sample Date: Protocol: EPAW 95-EPA West Coast Test Species: AA-Atherinops affinis
Comments: 09-0302-54, 0400384
Conc-ug/L 1 2 3 4 5
D-Control 1.0000 1.0000 1.0000 1.0000 1.0000
32 0.8000 1.0000 1.0000 1.0000 1.0000
56 1.0000 1.0000 1.0000 1.0000 1.0000
100 0.8000 1.0000 1.0000 0.4000 0.6000
180 0.4000 0.0000 0.0000 0.0000 0.0000
320 0.0000 0.0000 0.0000 0.0000 0.0000
Transform: Arcsin Square Root Rank 1-Taliled Number Total
Conc-ug/L  Mean SD Mean Min Max CV% N Sum___ Critical Resp Number
D-Control 1.0000 0.0000 1.3453 1.3453 1.34563  0.000 5 0 25
32 09600 0.0894 1.2977 1.1071 1.3453 8.207 5 25.00 17.00 1 25
56 1.0000 0.0000 1.3453 1.3453 1.3453 0.000 5 27.50 17.00 o] 25
100 0.7600 0.2608 1.0737 0.6847 1.3453 26.959 5 20.00 17.00 6 25
*180 0.0800 0.1789 0.3174 0.2255 0.6847 64.711 5 15.00 17.00 23 25
320 0.0000 0.0000 0.2255 02255 0.22565 0.000 5 25 25
Auxlliary Tests Statistic Critical Skew Kurt
Shapiro-WiliK's Test indicates non-norrnal distribution (p <= 0.01) 0.87543 0.888 0.19148 2.19139
Equality of variance cannot be confirmed
Hypothesls Test (1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 100 180 134.164
Trimmed Spearman-Karber
Trim Level EC50 95% CL
0.0%
5.0% 12121 107.05 137.25
10.0% 12251 106.69 14068 1.0 9
20.0% 12490 100.06 155.92 09 )
Auto-2.0% 121.16 107.14 137.03 ug/L Cu
0.8 4
0.7 4
%’0.6:
%0.5
Qo044
0.3 1
0.2 4
0.1 4
0.0 4
1 10 100 1000
Dose ug/L

Dose-Response Plot

093
083
073
206 ]

M 051

8 043 1
~ p
0.3
023
013

D-Control

*180 4

320

ToxCalc v5.0.23

Reviewed by:

4

(‘L 12~/

f



Page 1

Larval Fish Growth and Survival Test-7 Day Growth (US)

Start Date:  8/27/2004 TestiD: RTAACuU39 Sample ID: REF-Ref Toxicant
End Date: 9/3/2004 Lab ID: BCEVS-EVS Environment Cc Sample Type: CU-Copper
Sample Date: Protocol: EPAW 95-EPA West Coast Test Species: AA-Atherinops affinis

Comments: 09-0302-54, 0400384

Conc-ug/L 1 2 3 4 5

D-Contro!  0.7120¥ 0.9660 0.9200 1.0360 0.8980
32 0.5800,7°0.8580 0.9320 0.7520 0.9520

66 0.7800 0.7160 0.8120 1.0720 0.9340

100 0.6220 06920 08400 0.3300 0.6760

180 0.4280 0.0000 0.0000 0.0000 0.0000

320 0.0000 0.0000 0.0000 0.0000 0.0000

Transform: Untransformed 1-Tailed Isotonic
Conc-ug/lL.  Mean SD Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
D-Control 0.9064 0.1208 0.9064 0.7120 1.0360 13.330 5 0.9064 1.0000
32 08148 0.1529 0.8148 0.5800 0.9520 18.764 5 0.859 2300 0.2451 0.8388 0.9254
56 0.8628 0.1413 0.8628 0.7160 1.0720 16.373 5 0409 2300 0.2451 0.8388 0.9254
*100 0.6520 0.2178 0.6520 0.3300 0.9400 33.401 5 2387 2300 0.2451 0.6520 0.7193
*180 0.0856 0.1914 0.0856 0.0000 0.4280 223.607 5 7.701 2.300 0.2451 0.0856 0.0944
320 0.0000 0.0000 0.0000 0.0000 0.0000 0.000 5 0.0000 0.0000
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.97983 0.888 0.24836 0.34826
Bartlett's Test indicates equal variances (p = 0.81) 1.6194 13.2767
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE _ F-Prob df
Dunnett's Test 56 100  74.833t 0.24513 0.27045 0.56964 0.0284 9.0E-07 4,20
Linear Interpolation (200 Resamples)
Point ug/L SD 95% CL(Exp) Skew
1Co5* 2145  21.58 169 91.64 0.6918
IC10 61.43 22.13 0.00 103.56 -0.1239
IC15 7210 20.41 119 11852 -0.5135 1.0 >
1C20 82.78 15.91 41.12 121.23 -0.0104 0.9 1
1IC25 93.45 13.98 53.16 12415 0.0254 |
1C40 115.28 11.42 71.83 139.88 -0.3487 0.8 1
IC50 12808 1081 8476 150.27 -0.4718 ugiL Cu 07 1
* indicates IC estimate less than the lowest concentration © 06 1
§05-
-
&0.4:
0.3 1
0.2 4
0.1 4 '
0.0 r T ——
0 100 200 300 400
Dose ug/L

Dose-Response Plot

1.2
14
P
2 o8]
-§ T DU N U 1-tail, 0.05 level
gos6 ] of significance
51
>
& 04
=]
0.2 4
0 T T T 1
S o o =] Q [=]
5 © '] =} @D Y
§ T T «
o)
ToxCalc v5.0.23

Reviewed by: 0((]
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APPENDIX B

Raw Data and Statistical Analyses:

Dendraster excentricus



EVS ENVIRONMENT CONSULTANTS
ECHINOID FERTILIZATION TOXICITY TEST DATA SUMMARY

Client A mom Comsoetingg QRove  EVS Analysts kes [awn
EVS ProjectNo. o9 -az02 3—@/04_,“,2“ -o4l Test Initiation Date 23 AVCUST 200%
EVS Work Order No. Oy oo %S

SAMPLE TEST SPECIES

Identification ¢ -creek ~OR24 04 Organism _D%beg%—

Amount Received Sx 200 Source . s ,
Date Collected 204 AQCUST 220 G Date Received 23 A 3 st 2004

Date Received 23 ACGUST 2004 Reference Toxicant AN

Temperature (°C) < -0 Current Reference Toxicant Result

pH -0 Reference Toxicant Test Date 2.3 A bk 200l
Dissolved Oxygen (mg/L) 6.0 .5 < S IC50 (and 95% CL) 2.3 ( 2 -2 4) L sDX
Conductivity (umhos/cm) 9240 Reference Toxicant Warning Limits (mean + 2SD) and CV
Salinity (ppt) s —©5 2% 39% whboa]l sps; Cv/ =bo
Ammonia (mg/L N) _ J

Chlorine (mg/L Cl) -

Other O <. % ! o ‘_g\ ]@M

DILUTION/CONTROL WATER (initial water quality)y =~ TEST CONDITIONS

Water Type oy Skralied o< “b[ul—-sw Temperature Range (°C) iSro~ 60

Temperature (°C) ib-o pH Range -0 ~-%-|
pH €-O Dissolved Oxygen Range (mg/L) €< -%S
Dissolved Oxygen (mg/L) <-3 Salinity Range (ppt) 2%
Salinity (ppt) 2R Sperm:Egg Ratio 2000 |
Other _— Test Duration 10 (0
Other —

TEST RESULTS Tcso' sor (ugi— sz-&\ yaqN

Tc25! -5 (u-k-- 27.-(2)/'/- vj\}

NOEC ¥ / u,/u

Loec " Al [ ouly

,}r\\ Ct\:\’ Date Verified @ (/(Z A / o4

Data Verified By O\ (,\Q
l

Forms\Lab\Datasheets\Echinoid\SUMMARY.DOC September 30, 1999



EVS ENVIRONMENT CONSULTANTS

ECHINOID FERTILIZATION TOXICITY TEST INITIAL WATER QUALITY

Client Aot Carasoctinat Cooup Test Initiation Date/Time 2= A ot 2004 & 1336
EVS ProjectNo.  ogq-63c2.-S H—/oq —iggy ol TestSpecies Do drasy exccedricas
EVS Work Order No. ¢, e 25 Source/Date Received (azsbocdd Sealab Suadies !ZW'A |
Logbook Ecloncll H 2 Pages g3-3% Test Duration W00 2804
Sample ID Conc/Rep Temperature pH Salinity Dissolved Comments
Gogscer | v (°C) (op) | Oxygen (mglL)
COMTROL 1b-O 80 2% €3
BRNE cTu l6-0 %-\ 2% %3
(P ¥ 6.0 g0 2% L3 72
A4 6.0 -0 2% $-3
19-% i6-0 %-0 2% %2
33.35 i35 le—er %-O 2% %2
XS\ 15-0 jb-© o) 1% 3=
Tech. lit. | f5f 2 K | KL N
WQ Instruments Used:  Temp.C oMb edad e PH AL -A -5\ Salinity 1L-A-03030P0 1 -A -Oli2e)
Hormoeler -©
Data Verified By O ol £ Date Verified Ock . 2./ oYy
] '\ \ | I

Forms\Lab\Datasheets\EchinoidiWQ-DATA.DOC

September 30, 1999



EVS ENVIRONMENT CONSULTANTS
ECHINOID FERTILIZATION TOXICITY TEST - EGG COUNT (SAMPLES)

Client Aziqutw coromn i Cocs?f Test Initiation Date/Time 9% Auveust 200% @13 3q_
EVS Project No. s ,O‘_gop_.‘s w/ou -i2u-ouy  Test Species
EVS Work Order No. ¢o023€< ' Source/Date Received |}, k ;! Sealab Sula ZZ?R “Z;}k
Logbook g {2 o) &3 Pages 5333 Test Duration ol O »
Sperm:Egg Ratio 2000 \
- (’S'anyplfeOI?DZ%c l"Replicate Number of Number of Comments Tech.
AN I Fertilized Eggs | Unfertilized Eggs 7 ;,‘._z’ Initials
A *3 22 def
o B 3 26
S C 36 2y
D +2 23 v
A 6i 39 et
B (X2 3%
T4 C 62 %
D 60 4o %
A S& G L
B 5% 42 \
18-% ¢ 41 59 G-t /
D SS 4SS 3!4
A 49 S\ 4t
B SO SO
335 C S5O 50
D 4% s2
A PR AS v
~ B | 23 33 #4
5 c 24 %6 [
D 23 13 %
A k2 23 &
CoOrreoC B 30 20
SEA C T 26
ARy T A 23 7

Data Verified By (), ol f(\'\ 4:-\ Date Verified OD{Z - U/oy
] e

Forms\Lab\Datasheets\Echinoid\SAMPLECOUNTS.DOC  September 30, 1999



EVS ENVIRONMENT CONSULTANTS
ECHINOID FERTILIZATION TOXICITY TEST — EGG COUNT (SAMPLES)

Test Initiation Date/Time 29 Acquest ZoOY @ 13134

Test Species Do deast,, excodirces:

Source/Date Received M&W} A“a,,g

Client AzimoTu COMSOLTING QROLEL .

EVS Project No. pq - o002 -Sq.'/oq- — L2 4 ~Olpcy
EVS Work Order No. ouomzes

Logbook E.|l. o4 sz Pages 53-SXx Test Duration 040
Sperm:Egg Ratio 2 ~ne
Sample ID Replicate Number of Number of Comments Tech.
Fertilized Eggs | Unfertilized Eggs Initials
Beine A 6 Cas M
COEOL B *3 %

C 39 2\

D *3 23 v
A

B

C

D

A

B

C

D

A

B

C

D

A

B

C

D

A

B

C

D

Data Verified By Q] aﬂ k JG\ Date Verified Oo" -Y / oY

l;)"

Forms\Lab\Datasheets\Echinoid\SAMPLECOUNTS.DOC September 30, 1999



Test: SC-Sperm Cell Fertilization test
Species: DE-Dendraster excentricus
Sample ID: G CREEK-082404
Start Date: 8/27/2004 10:10

End Date: 8/27/2004

Test ID: 0400385

Protocol: EPS1/RM/27-EC 92 (Sperm Cell)

Sample Type: EFF2-Industrial

Lab ID: BCEVS-EVS Environment Consultants

Total Number Number
Pos| ID | Rep Group Counted Fertilized | Unfertilized Notes
1 1 D-Control 100 77 23
2 2 D-Control 100 80 20
3 3 D-Control 100 74 26
4 4 D-Control 100 77 23
5 1 B-Control 100 76 24
6 2 B-Control 100 73 27
7 3 B-Control 100 79 21
8 4 B-Control 100 77 23
9 1 4.700 100 78 22
10| 2 4.700 100 74 26
11 3 4.700 100 76 24
12| 4 4.700 100 72 28
131 1 9.400 100 61 39
14 | 2 9.400 100 62 38
151 3 9.400 100 62 38
16| 4 9.400 100 60 40
17 1 1 18.800 100 56 44
18 | 2 18.800 100 58 42
19| 3 18.800 100 59 41
20| 4 18.800 100 55 45
21 1 37.500 100 49 51
22| 2 37.500 100 50 50
231 3 37.500 100 50 50
24 | 4 37.500 100 48 52
25| 1 75.100 100 25 75
26 | 2 75.100 100 27 73
27| 3 75.100 100 24 76
28| 4 75.100 100 27 73

Comments: Azimuth Consulting Group (Polaris), 09-0302-54 (0400385)
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Sperm Cell Fertilization test-Proportion Fertilized

Start Date:  8/27/2004 10:10  TestID: 400385 Sample ID: G CREEK-082404
End Date: 8/27/2004 Lab ID: BCEVS-EVS Environment Cc Sample Type: EFF2-Industrial
Sample Date: 8/24/2004 Protocol: EPS1/RM/27-EC 92 (Sperm ( Test Species: DE-Dendraster excentricus
Comments: _ Azimuth Consulting Group (Polaris), 09-0302-54 (0400385)
Conc-% 1 2 3 4

D-Control  0.7700 0.8000 0.7400 0.7700
B-Control 0.7600 0.7300 0.7900 0.7700
4.7 0.7800 0.7400 0.7600 0.7200

9.4 0.6100 0.6200 0.6200 0.6000

18.8 0.5600 0.5800 0.5900 0.5500

37.5 0.4900 0.5000 0.5000 0.4800

75.1 0.2500 0.2700 0.2400 0.2700

Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean SD Mean Min Max CV% N t-Stat _ Critical MSD Mean N-Mean
D-Control  0.7700 0.0245 0.7700 0.7400 0.8000 3.181 4 0.7700 1.0000
B-Control 0.7625 0.0250 0.7625 0.7300 0.7900 3.279 4
4.7 0.7500 0.0258 0.7500 0.7200 0.7800 3.443 4 1.546 2410 0.0312 0.7500 0.9740
*9.4 06125 0.0096 0.6125 0.6000 0.6200 1.563 4 12.175 2410 0.0312 0.6125 0.7955
*18.8 0.5700 0.0183 0.5700 0.5500 0.5900 3.203 4 15.460 2410 0.0312 0.5700 0.7403
*37.5 0.4925 0.0096 0.4925 0.4800 0.5000 1.944 4 21.450 2410 0.0312 0.4925 0.6396
*75.1 0.2575 0.0150 0.2575 0.2400 0.2700 5.825 4 39.616 2410 0.0312 0.2575 0.3344
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.96771 0.884 -0.0461 -0.3022
Bartlett's Test indicates equal variances (p = 0.47) 4.56528 15.0863
The control means are not significantly different (p = 0.68) 0.42857 2.44691
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 47 9.4 6.6468 21.2766 0.03118 0.04049 0.14215 0.00033 5.1E-18 5, 18
Log-Linear Interpolation (200 Resamples)
Point % SD 95% CL(Exp) Skew
1C05 5.180 0.661 1.565 6.056 -2.4799
1IC10 6.314 0.363 5.072 7.317 -0.3761%
1IC15 7.655 0.380 6.468 8.804 -0.0227 1.0
1C20 9.242 0946 8.159 13.672 1.6390 091
1C25 16.673 2353 10.367 23.598 0.0429 ]
1C40 41.0860 0.897 38.450 44.063 -0.0075 0.8 1
IC50 51581  0.976 49.063 54.697 0.0961 %viv 07 ]
g 0.6 :
% 0.5
& 04 )
0.3 1
0.2 1
0.1 4
0.0 T T T rr
1 10 100

Dose %

Dose-Response Plot

13
1-tail, 0.05 level
] of significance
03 . . . . .
B B ~ = © w0 -
= = < [} w0 g n
S 5 * T I ™
o s}
o) o
Statistical comparisons were against the D-control
N
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Sperm Cell Fertilization test-Proportion Fertilized

Start Date:  8/27/2004 10:10  TestID: 400385 Sample ID: G CREEK-082404
End Date: 8/27/2004 LabID: BCEVS-EVS Environment Cc Sample Type: EFF2-Industrial
Sample Date: 8/24/2004 Protocol: EPS1/RM/27-EC 92 (Sperm ( Test Species: DE-Dendraster excentricus
Comments: __ Azimuth Consulting Group (Polaris), 09-0302-54 (0400385)
Conc-% 1 2 3 4

D-Control  0.7700 0.8000 0.7400 0.7700
B-Control 0.7600 0.7300 0.7800 0.7700
4.7 07800 0.7400 0.7600 0.7200

9.4 06100 0.6200 0.6200 0.6000

18.8 0.5600 0.5800 0.5900 0.5500

37.5 0.4900 05000 0.5000 0.4800

751 0.2500 0.2700 0.2400 0.2700

Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean SD Mean Min Max CV% N t-Stat  Critical MSD Mean _ N-Mean
Pooled 0.7663 0.0233 0.7663 0.7300 0.8000 3.036 8 0.7663 1.0000
4.7 0.7500 0.0258 0.7500 0.7200 0.7800 3.443 4 1.390 2.508 0.0293 0.7500 0.9788
*9.4 0.6125 0.0096 0.6125 0.6000 0.6200 1.563 4 13.156 2.508 0.0293 0.6125 0.7993
*18.8 0.5700 0.0183 0.5700 0.5500 0.5900 3.203 4 16.793 2.508 0.0293 0.5700 0.7439
*37.5 0.4925 0.0096 0.4925 0.4800 0.5000 1.944 4 23.424 2.508 0.0293 0.4925 0.6427
*751 02575 0.0150 0.2575 0.2400 0.2700 5.825 4 43.533 2.508 0.0293 0.2575 0.3361
Aucxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.98075 0.896 -0.1412 -0.2089
Bartlett's Test indicates equal variances (p = 0.44) 4.83474 15.0863
The control means are not significantly different (p = 0.68) 0.42857 2.44691
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu __MSDp  MSB MSE  F-Prob df
Bonferroni t Test 4.7 9.4 6.6468 21.2766 0.02931 0.03826 0.16613 0.00036 1.9E-21 §, 22
Log-Logit Interpolation (200 Resamples)
Point % SD 95% CL(Exp) Skew
1C05 5346 0452 3380 6.032 -1.8281
1C10 6555 0307 5439 7.178 -0.4707
IC15 7.892 0.273 6.858 8.579 -0.3014 1.0
1C20 9379 0715 8.461 12502 1.9342 09 1
1C25 17.460 2.031 11554 22.636 0.0330 :
1C40 40999 0.628 38998 42.863 0.1265 0.8 4
IC50 50.738 0.809 48.086 53.622 0.1685 %viv 0.7 -
é 0.6 ]
% 0.5 )
& 04 :
0.3 4
0.2
0.1 1
0.0 — Y vrr
1 10 100

Dose %

Dose-Response Plot

1-tail, 0.05 level
of significance

0.1 3
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EVS ENVIRONMENT CONSULTANTS
ECHINOID FERTILIZATION TOXICITY TEST DATA SUMMARY

Client Ariide Co . . - EVS Analysts KES, Akro

EVS Project No. o9 .0302 -s4 [ ou -(q_‘LL‘-OL“‘VTCSt Initiation Date 29 Awcost 2004
EVS Work Order No. OLOO 38S

SAMPLE TEST SPECIES

Identlﬁca‘lbtlonCL DD (Le!/’fox Skeck S (2 Organism Denadrastr exce broeos

Amount Keberved X 1L Source _ Weakbaid Sealab Sigolis [

Date Geﬁé’&gé' 26 Ap L 2004 Date Received 2F Acausk Zo,_-;g\,

Date Received AJ,L Reference Toxicant (SJ DS

Temperature (°C) i Current Reference Toxicant Result

pH Reference Toxicant Test Date E 200G
Dissolved Oxygen (mg/L) IC50 (and 95% CL) _ 2.3 (2-1-2 .é ~a IL sps
Conductivity (umhos/cm) Reference Toxicant Warning Limits (mean = 2SD) and CV
Salinity (ppt) 3AT W6 .all sDS,  cu/ =6O
Ammonia (mg/L N) “

Chlorine (mg/L Cl)

Other [\

DILUTION/CONTROL WATER (initial water quality) =~ TEST CONDITIONS

Water Type v Skesals L os ke ol S\ Temperature Range (°C) e o

Temperature (°C) \6-O pH Range g0
pH -0 Dissolved Oxygen Range (mg/L) -3
Dissolved Oxygen (mg/L) ¢-3 Salinity Range (ppt) 2K
Salinity (ppt) 2% Sperm:Egg Ratio 2000 '\
Other — Test Duration 0" o
Other —

TEST RESULTS T so: 223 (za-2- q-\'-a“- SDS

Tc 25 \ST\?.AL(\ MILSDS

NOEC L £ .ﬁalL DS

LOEC | |l_~aL sis

Data Verified By QC\ l l )
i

T

T

Date Verified @(} b / (01
(

Forms\Lab\Datasheets\Echinoid\SUMMARY.DOC September 30, 1999



EVS ENVIRONMENT CONSULTANTS
ECHINOID FERTILIZATION TOXICITY TEST INITIAL WATER QUALITY

Client J, momw Comsoivioe LeooP
EVS Project No. oq-D302-34& (o G - 1% 24 -Okly
EVS Work Order No. ouo0385

Test Initiation Date/Time 2. % Auﬁnk 2004 (> 13134

Test Species Dediasky evco s

Source/Date Received | psksid Seoleb S pluny “2:;, 2e09%

Logbook Ecis.cid ke Pages <3 -9 Test Duration \O. O
Sample ID Conc/Rep Temperature pH Salinity Dissolved Comments
(O (ppt) Oxygen (mg/L)
SDS g L | CorsTroC 6.0 3.0 2% €3
Lo 60 <0 2% €3
1-% i6-0 <0 2% €-3
32 i6-0 < o 2¥ <2
S-6 [6-O %€.0 2% <3
io -0 i6.0 0 2% €3

Tech. Init.

o/

47

+/

# | ey

WQ Instruments Used:

Data Verified By

I
C-¢

Forms\Lab\Datasheets\Echinoid\WQ-DATA.DOC

N

September 30, 1999

M, PH qL-A-S1  Salinity {L-A -0360:nP0 T -A-0W\2052.

Temp. ¢ o[} c;h A %
I Y

Date Verified

Ok 2 foy



EVS ENVIRONMENT CONSULTANTS
ECHINOID FERTILIZATION TOXICITY TEST - EGG COUNTS (CONTROLS)

Client Az ot ComnuolTing GRTIE Test Initiation Date/Time 23 A a :t 2004 Q13! 3y

EVS Project No. _ o% - o302 -S4 /ou—mzu—ow Test Species  Dadrasker excalicns
I

EVS Work Order No. e om3%S Test Duration iOLIO
Logbook g.l:.ouk M3 Pages <$3-€%F Sperm:Egg Ratio 2000 "\
Concentration | Replicate No. Fertilized No. Unfertilized Comments Tech.
SOS py jo Eggs Eggs Initials
Reference Toxicant
A Jo BY) dbt
(O B %) 2%
C G 31
D 63 32 \V/
A ¢S sS M
'l < B Lk?‘ 53
c 46 S4
D G S 2
A 25 IS #/
= 2 B 26 Y
C 24 ‘-\—G
D 2 33 \
A (o a0 M
S B LY %6
c A U
D Lo A0 v
A 2 ax #
jo-0O B = 1%
C \ i
D 2 4% 4
Control Seawater
A %t 13 23 &t
B I 0O 20
C Ty 26
D I¥ 23 v

Data Verified By (1)1 CLU/{ d:-‘ Date Verified OO{I - U / oy
L o

Forms\Lab\Datasheets\Echinoi®\CONTROLCOUNTS.DOC ~ March 21, 2000



Test: SC-Sperm Cell Fertilization test
Species: DE-Dendraster excentricus
Sample ID: REF-Ref Toxicant
Start Date: 8/27/2004 10:10

End Date: 8/27/2004

Test ID: rtscsds9

Protocol: EPS1/RM/27-EC 92 (Sperm Celi)
Sample Type: SDS-Sodium dodecyl sulfate
Lab ID: BCEVS-EVS Environment Consultants

Total Number Number
Pos| ID | Rep Group Counted Fertilized | Unfertilized Notes
1 1 D-Control 100 77 23
2 2 D-Control 100 80 20
3 3 D-Control 100 74 26
4 4 D-Control 100 77 23
5 1 1.0 100 70 30
6 2 1.0 100 72 28
7 3 1.0 100 69 31
8 4 1.0 100 68 32
9 1 1.8 100 45 55
10| 2 1.8 100 47 53
11 ] 3 1.8 100 46 54
12| 4 1.8 100 49 51
13 ] 1 3.2 100 25 75
14 | 2 3.2 100 26 74
15| 3 3.2 100 24 76
16 | 4 3.2 100 27 73
171 1 5.6 100 10 90
18 | 2 5.6 100 14 86
191 3 5.6 100 9 91
20| 4 5.6 100 10 90
21 1 10.0 100 2 98
22| 2 10.0 100 2 98
23] 3 10.0 100 1 99
24 | 4 10.0 100 2 98
Comments: Azimuth Consulting Group 09-0302-54 (0400385)
Page 1 ToxCalc 5.0 Reviewed by:

1
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Sperm Cell Fertilization test-Proportion Fertilized

Start Date: ~ 8/27/2004 10:10  TestID: rtscsds9 Sample ID: REF-Ref Toxicant .
End Date: 8/27/2004 Lab ID: BCEVS-EVS Environment Cc Sample Type: SDS-Sodium dodecy! sulfate
Sample Date: Protocol: EPS1/RM/27-EC 92 (Sperm ( Test Species: DE-Dendraster excentricus
Comments: _ Azimuth Consulting Group 09-0302-54 (0400385)

Conc-mg/L 1 2 3 4

D-Control 0.7700 0.8000 0.7400 0.7700
1 07000 0.7200 0.6900 0.6800

1.8 04500 04700 04600 0.4900

3.2 0.2500 0.2600 0.2400 0.2700

56 01000 0.1400 0.0900 0.1000

10 0.0200 0.0200 0.0100 0.0200

Transform: Untransformed 1-Tailed Isotonic
Conc-mg/L _ Mean SD Mean Min Max CV% N t-Stat _ Critical MSD Mean N-Mean
D-Control 0.7700 0.0245 0.7700 0.7400 0.8000 3.181 4
*1 0.6976 0.0171 0.6975 0.6800 0.7200 2.448 4 5.813 2410 0.0301
*1.8 04675 0.0171 04675 04500 0.4900 3.653 4 24.254 2.410 0.0301
*3.2 0.2550 0.0129 0.2550 0.2400 0.2700 5.063 4 41.292 2.410 0.0301
*5.6 0.1075 0.0222 0.1075 0.0900 0.1400 20.627 4 53.118 2.410 0.0301
*30 0.0175 0.0050 0.0175 0.0100 0.0200 28.571 4 60.334 2.410 0.0301
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.94353 0.884 0.48689 0.03974
Bartlett's Test indicates equal variances (p = 0.33) 5.73659 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE __ F-Prob df
Dunnett's Test <1 1 0.03006 0.03904 0.38532 0.00031 3.5E-22 5,18
Log-Linear Interpolation (200 Resamples)
Point mg/L SD 95% CL(Exp) Skew
1Co5* 0.2818 0.0398 0.1777 0.4281 0.4398
IC10* 0.6429 0.1027 0.3830 1.0315 0.5219
IC15 1.0278 0.0806 0.6655 1.1634 -1.2547 1.0 >
1C20 1.1671 0.0441 1.0139 1.2853 -0.3348 09:
IC25 1.3159 0.0419 1.1718 1.4292 -0.2285 =
IC40 1.82956 0.0507 1.6670 1.9678 -0.0985 0.8 4
IC50 2.2774 0.0469 21219 2.4035 -0.2200 mgiL. SDS 47 ]
* indicates IC estimate less than the lowest concentration E
§0.6:
g 054
8 0.4
[l
0.3 4
0.2 4
[
0.1 4
0.0 x
1 10
Dose mg/L
Dose-Response Plot
13
0.9 ]
08 1-tail, 0.05 level
= T LR P T ianif
.g 0.7 3 of significance
£ 063
c 0.5
2 ]
go.4§
[~ % 3
2039
023
013
0 T T T T
B T 2 p 2 2
[~ L] * -
§
Q
ToxCalc v5.0.23




APPENDIX C
Chain-of-Custody Form



CHAIN'OF'CUSTODY/TEST REQUEST FORM EVS environment !95Pemberton Avenue

consuttants North Vancouver, BC

Please see instructiéns for completion on back. Shaded areas to be completed by EVS Laboratory upon sample receipt. Canada V7P 2R4
Client Name: ‘(?:levﬂ—} Co'\éz‘gﬂ niby FD_L Client Contact Name: (! meadl Wiackhiaboal /‘6{714-? [Poradd Ship to: & \(/S 5 1 1 O st /cm% . ;—le gg:'gsgg'gi;
Address: ad; é “g,_) - = T Phone: {604‘2@30 - i3 145 %{E&/m A‘I—f . 1( www.avsenvironment.com
1§~ QA0 25; Bvoodh woan : ) — P . _
{,Li"). - v S I S it Fax (209 739- 4030 _ Moin \Vancouyer, BL VI 22Y shipping Date: P B LA
NarLoovsl B V&= 26 % Sampled By: _Pegrmmelonmtmltsor ¢ .l clen b c Conndin T
. _ SRNDRM .| _ Sampled By: e C-Mac ) l\g’\ Attn: &= nimz/md Sy A
: R R ° | 2] Tests) Reguested 3 HEERE
N oo .~ - J==
i- e | as|£EF S = X S <
3 =N|E 8 20 = e ~ -i -
_ Polielaz|gd| s, .Eggag\ﬁ 2
“ Collection Date Time w 22|58 S88c (€8 IR W% - £ 3 Notes? (e.g. preserved,
(dd/mmmyy) | (24-h clock) Sample Identification 5 55|57 2285 (32 1| T & e s saltwater, freshwater,
G |28|20 § 09 - e N X kit ‘%i " may contain séwagei
5 |€2|85) 8884 [2&|®%|T = Py g
g |25lo8]| ES5<= gﬁc{g-ﬁ‘g s >
o |(82|a® 2ER R Y e}
P ZaiEr| =3 R ERCTI R R N
k' For composite sample record date & time starting and ending @ LT[ ~ v \E’;
L ERY A ) Frech ot
%, L ey | N [ . pe
: {Oux o100 |G-Gedl agimst |E | I5kaotke |V I/ ~2 oot
O = > X —t > =
L2 ’8’ 2@ %\D 7 )
K
N
bt
PO/Reference No.: T’{’ (D503 | Comments/instructions: O) TL(‘S‘M/Q 1D ives ﬂﬁmEc( ‘ﬂ»pr\, G _.C'/_egﬁ ofr o4 a
; — 2
Project Tile:  Paisyis  WIWIER. by tht cligsd s refreit
‘Results Needed By: ) .
— 5 - - — — - -
A} Released By:c Al Aieth pate: 5’47,"0) < Egfod B) Received by: ﬁ}{i" Dateg-'—? Auc! Ou C} Released By: Date: D) Received by: Date:
R T R . ' ; . .
Company: Aparn !4\ ~ Time: _ 4L OO Company: EUS Time: ﬁ QS: Company: Time: ) Company: Time:
| Courier name: s &+ s 7 / Fed Cx T~ ) Courier name:
, Shipping containérs received secure? { Yesj No s Shipping containers received secure?  Yes No
Shipping containers secured by: Straps) Lock Other - Shipping containers secured by:  Tape S!rapsI Loc;< Other . ||
cle one, A - circle one, i
Custody seals used? Yes No METTR)L ST&\?S Custody_seals intact? (/Y% No N/A Custody seals used? Yes - No ( Custody seals intact?  Yes No N/A
1 Recelving Water (RW); Effluent (E); Elutriate (ELU); Sediment (SED); Chemical (CHEM.); Stormwater (SW); Other (Please Specify) . i . Distribution of copies: White, yellow, pink - accompany the shipment

2 Collapsible Carboy (CC); Glass Jar (GJ); Jerry Can (JC); Plastic HDPE (P); Plastic Bucket (PB); Other (Ploase Specityj . Orange - retained by consignor (e.g., shipper)
3 Please note any conditions the lab should be aware of for safety and storage concerns . Yellow - retained by consignee (e.g., receiver)
4 Acceptable (A); Unacceptable (U). Please nole specifics (e.g., broken, leaking, lid not on) under Comments/instructions Pink - for use as needed

Revision Date: Sept. 25, 2000 Whits - returned to consignor by consignee

s}




APPENDIX F

Letter from Environment Canada to Teck Cominco Metals, Ltd. re: Polaris 2004
Annual Report (dated August 9, 2005)



Environment i
Bl oo Coveomement
Prairie & Northern Region
Environment Canada
Rm 200, 4999 98th Ave.
Edmonton, AB T6B 2X3

Bruce Donald

Cominco Mining Partnership & Teck Cominco Metals Ltd.
Bag 2000

Kimberley, BC

V1A3E1

August 9, 2005
Dear Bruce Donald,

RE: Polaris 2004 Annual Report

In our review of the Polaris 2004 Annual Effluent and Water Quality Report, due March
31, 2005, it was noted that some Environmental Effects Monitoring (EEM) information
does not appear to have been provided as required under Metal Mining Effluent
Regulations (Schedule 5, Part 1). Please see the appended list of deficiencies relating
to effluent characterization, water quality monitoring and sublethal toxicity testing for
your facility.

If missing information was collected but not included in the above report, please submit
this information to Environment Canada by September 30, 2005. Please ensure that all
deficiencies are addressed in future reports. Failure to provide all information required
under the Environmental Effects Monitoring Program will result in non-compliance.

Please be reminded that guidance is provided on the National EEM Website to assist
you, at http://iwww.ec.gc.ca/eem/English/Publications/web publication/ec water/.

If you have any questions, please do not hesitate to contact me [Phone (780) 951-8754,
jenny.ferone@ec.gc.ca).

Sincerely,

OUAQO\ %.L‘\) :\\, (Q)‘\

Jenny Ferone, Regional EEM Coordinator
cc Peter Blackall

Chuck Brumwell
Ken Russell

Canadi . gc.ca

Saaloger Paper / Pupier Bos-Loge”



Polaris (7834-3-37/C263-9)
2004 Annual Effluent and Water Quality Review

General:
¢ Methods, detection limits, and QA/QC need to be included in the future.
¢ Latitude/longitude and description of reference and exposure areas need to be
included in hard copy.
¢ No units given in the hard copy for measured parameters in the Effluent or Water
Quality tables.

Effluent Characterization:

e Collected and analyzed four effluent samples, but due to short discharge period
(July and August only) only two were more than one month apart. Remaining two
were only three days short of being one month apart.

e No methods described or detection limits, no QA/QC data or description.

Water Quality:

» Only two water sampling dates were more than one month apart due to short
sampling period (July and August). Three samples were analyzed.

¢ No latitude or longitude of reference or exposure sampling areas in hard copy; No
description of the ref or exp area — both described as Garrow Bay.

* No methods described or detection limits, no QA/QC data or description.

Sublethal Toxicity:

Please note that laboratories performing sublethal tests should provide all information
required on the Environment Canada checklists (Annex C of the Metal Mining Guidance
Document).

* A subset of the sublethal reports submitted by mines in the Prairie and Northern
Region were sent for independent verification by Environment Canada
toxicologists. This subset includes the test results submitted by your facility. We
will inform you of any additional sublethal deficiencies identified by our reviewers
once they have finished their review.

For first sampling LC50 reported twice for fish species.

First and second sampling: No LC50 done for sand dollar.

All comments below are for both sampling dates (July 27 and August 24) unless
otherwise stated

Atherinops affinis

e Information on labeling/coding of sample was not reported.

o Temperature of sample upon arrival at lab was not reported.

e The date that the sample was received at the lab was not reported.

e Dates or days during test when sub-samples or multiple samples were used, was
not reported.
The date for test completion was not reported.

¢ Temperature, DO, pH, and salinity of test solution and controls were not reported
for each 24hr exposure period. They were only reported for the start of the test.

¢ Only give the final average mortality for each test concentration instead of the
mortality as noted during each 24hr observation period



Only give the average dry weight of each concentration instead of for each
replicate of each concentration — also no indication if preserved in
formalin/ethanol or not. If not preserved then 2 test concentration have weights
<0.85mg (17.3% & 69%).

No preparation procedure of salinity adjustment was reported.

Champia parvula

Information on labeling and coding of sample was not reported.

The date for sample receipt at the lab was not reported.

The date for test completion was not reported.

Procedure and preparation of the hypersaline brine was not reported.

The type and quantity of chemicals (if any) added to the control/dilution water was
not reported. ‘

Temperature, DO, pH and salinity of test solutions and controls were not reported
for the start and 48hr of the exposure period or for the beginning and end of the
recovery period.

No note if there was anything unusual about the test organism prior to the test or
if there was anything unusual about the test itself.

Only the mean # of cystocarps per plant for each test concentration was reported.
Needed to report the mean # of cystocarps per plant in each test vessel (in each
replicate of each conc. and controls).

No indication of quantitative statistic used to determine IC25 value.

Dendraster excentricus

Information on labeling/coding of sample, the date it was received and its
temperature upon arrival at lab were all not reported.

There was no mention of the condition of the adult organisms prior to use.

No note if there was anything unusual about the test organisms prior to use or
anything unusual about the test itself.

No procedure for salinity adjustment was reported — only statement that they
followed EC guidance document.

Only 100eggs/ vessel were used — should have been 2000 for the 10mL test
volume. ,

No indication of quantitative statistic used to determine the 1C25 value.



APPENDIX G

Letter from Azimuth Consulting Group, Inc. to Environment Canada re:
Clarification of reporting issues outlined in August 9, 2005 letter (dated September
14, 2005)



Azimuth Consulting

Ay Group Inc.
218-2902 West Broadway
N — Vancouver, BC

A Canada V6K 2G8

AZIMUTH

Phone: 604-730-1220
Fax: 604-739-8511
www.azimuthgroup.ca

Jenny Ferone

Regional EEM Coordinator
Prairie & Northern Region
Environment Canada

Rm 200, 4999 98" Ave.
Edmonton, AB, T6B 2X3

September 14, 2005

Dear Ms. Ferone,

Re: Clarification of reporting issues outlined in Environment
Canada’s letter to Teck Cominco regarding the Polaris 2004 EEM
Annual Report

This letter is being written on behalf of Teck Cominco Metals Ltd. in response to
Environment Canada’s letter to Teck Cominco, dated August 9, 2005, regarding
purported deficiencies in the Polaris 2004 Annual Effluent and Water Quality Report.
Azimuth staff prepared the report and will be addressing the issues outlined in your
letter by providing a revised 2004 EEM Annual Report. However, there are a few
questions and clarifications that we would like to draw to your attention, to ensure
that we include all required information in the revised report and that there are no
misunderstandings or further deficiencies. Our specific responses to each of the
points raised in the review letter are as follows:

General:

e Methods, detection limits and QA/QC will be included in all future reports

« Latitude and longitude and a description of the reference and exposure areas will
be provided in the hard copy

o Units for water quality will be provided

Effluent Characterization:

« Effluent was collected and tested within allowable time periods, given the short
duration of effluent discharge at Polaris.
« Methods, detection limits and QA/QC will be provided in the hard copy
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Water Quality:

Sampling of water quality was optimized to collect as many samples as possible,
given short duration of discharge

Latitude and longitude of exposure and reference areas were provided in the
electronic copy; these will also be provided in the hard copy

Methods, detection limits and QA/QC will be provided in the hard copy

Sublethal Toxicity:

“The first sampling LC50 reported twice for fish species.” We presume the
reviewers referring to the topsmelt tests. If so, we conducted 3 acute lethality
tests on topsmelt in 2004. Results of all three tests are reported in the EEM under
point jii of the Results. These values are listed as >72.6%, >69.0% and >71.0%.
“First and second sampling: No LC50 done for sand dollar.” The sand dollar test
is strictly a sublethal fertilization test, and no LC50 is measured.

Atherinops affinis

Information on labeling and coding of samples will be reported
Temperature on sample receipt at the lab will be reported.
Date of sample receipt at the lab will be reported
Dates or days when sub- or multiple samples were used will be reported
Date for test completion will be reported
“Temperature, DO, pH, and salinity of test solution and controls were not reported
for each 24hr exposure period...” The laboratory (EVS) hand writes temperature,
DO and pH on hard copy forms and does not enter these electronically. PDF
copies of these forms will be provided with our hard copy report.
“Only give the final average mortality for each test concentration instead of the
mortality as noted during each 24hr observation period.” As above, these are
written by hand in hard copy by the lab. PDF copies will be provided with the final
report.
Comment regarding the dry weights of each replicate for each test
concentration... “If not preserved then 2 test concentration have weights <0.85mg
(17.3%, and 69%).” Dry weights will be reported for each replicate of each
concentration. Note that the 0.85mg test validity benchmark only refers to the
controls. If there is a sublethal effect, such as slower growth, exposed animals
will necessarily weigh less than the control and may weigh less than 0.85 mg.
“No preparation procedure of salinity adjustment was reported.” Information
regarding salinity adjustment was presented under point ix under Test Facilities
and Conditions. The following text was included:

iX. Indication that EC guidance document for salinity adjustment was

followed
e The following was done for all 3 tests:
o No deviations from EC guidance document on
preparation of hypersaline brine (HSB)
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o HSB prepared from natural seawater concentrated to
90ppt (by freezing/refreezing to remove frozen layer
and concentrate salts)

o No deviations from EC guidance document for salinity
adjustment of sample

o HSB was added to samples to salinity adjust them to
30ppt

We presume that this level of information is sufficient. If not, please let us know
what additional information is required. Note that for the topsmelt and echinoderm
tests, the lab reports state: “Salinity: 3012 (sample adjusted with hypersaline brine
[HSB]. Preparation of HSB and salinity adjustment as per EC guidance document
on salinity adjustment — July 1997)”

Champia parvula
Information on labeling and coding will be provided in the revised final report
Date for sample receipt at the lab will be reported
Date for test completion will be reported
“Procedure and preparation of the hypersaline brine was not reported.” Under
point vii. of Test Conditions and Facilities we indicate:
e No deviations from EC guidance document on preparation of
hypersaline brine
e HSB prepared from natural seawater at 90ppt
e No deviations from EC guidance document for salinity
adjustment of sample
e Salinity adjustment: 600mL effluent + 250mL HSB + 8.5mL
test nutrient solution
e Salinity of samples adjusted from 4ppt to 30ppt

The lab report indicated for hypersaline brine that it was “Prepared from natural
seawater, at 90 ppt salinity.* As per EC guidance document on salinity adjustment”.
We presume that this is a sufficient level of detail. If not, please advise us what
additional information the laboratory can provide to satisfy this comment.

“No note if there was anything unusual about the test organism prior to the test or
if there was anything unusual about the test itself”. We will include appropriate
observations about the test in future reports. With regards to the organisms,
under point jii of Test Organisms we indicated that “ftest species]...

e Sexually mature male and female branches

e Obtained from USEPA, Hatfield Marine Science Center,

Newport Oregon, 1995

e Appear in good health

e Females have trichogynes, males have sori with spermatia
We presume this is a sufficient level of detail. If not, please advise us on what
additional information the laboratory can provide to satisfy this comment.
“No indication of quantitative statistic used to determine the IC25 value.” Under
point jii. of Results, we stated “Quantal statistic method was linear interpolation”
We presumed this was sufficient. Please advise if the reviewer wishes us to
elaborate on this method.
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Dendraster excentricus

Information on labeling/coding, date of receipt, temperature at arrival at laboratory
will be provided
“There was no mention of the condition of the adult organisms prior to use.”
Under point xi (Test Organisms) it is stated that “organisms appear healthy”. We
presumed this was sufficient information. If not, please elaborate on what
additional level of detail is required.
Future reports will note if there is anything unusual observed about the organisms
or the test.
“No procedure for salinity adjustment was reported — only statement that they
followed EC guidance document” Under point ix (Test Facilities and Conditions)
we make the following comments on hypersaline brine and salinity adjustment.
X. Procedure for preparation of hypersaline brine (HSB) as per EC
guidance document on salinity adjustment — July 1997
e Test1:na
e Test 2: 30 ppt adjusted with hypersaline brine (HSB).
Preparation of HSB and salinity adjustment as per EC
guidance document on Salinity adjustment — July 1997
o Test 2: 30 ppt adjusted with hypersaline brine (HSB).
Preparation of HSB and salinity adjustment as per EC
guidance document on Salinity adjustment — July 1997
Xi. Procedure for salinity adjustment as per EC guidance document on
salinity adjustment — July 1997
e No deviations from EC guidance for salinity adjustment
e Test1:na
e Test 2: salinity adjusted from 2.8 to 28 ppt
e Test 3: salinity adjusted from 5 to 28 ppt
We presume that this is a sufficient level of detail and was according to EC
guidance. For both topsmelt and echinoderm tests the original lab report methods
for salinity state “30+2 (sample adjusted with hypersaline brine [HSB].
Preparation of HSB and salinity adjustment as per EC guidance document on
salinity adjustment — July 1997)” Please advise if your reviewers would like us to
obtain more information from the laboratory.
The laboratory does use 2000 eggs/10 mL, although a subset of 100 eggs are
evaluated to determine the overall fertilization rate. We will clarify this.
Quantitative statistic for determining IC25 will be provided.

We have raised a few issues where further guidance from your office is required.
These are stated above as assumptions where clarification is requested from your
office. We have incorporated all other appropriate additional information requested by
the reviewers into a revised 2004 Polaris Annual Report. Once we have received a
response from your office we will finalize this revised report. If we do not have a
response from your office by Monday September 26, 2005, we will finalize the report
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following our assumptions as stated in this letter, and submit the revised report by the
September 30, 2005 deadline.

We would also like to communicate to Environment Canada that the electronic and
hardcopy versions of the EEM report are not harmonized, as different information is
requested for the two reports. As it is currently, the addition of the electronic report
results in a duplication of effort and confuses the reporting requirements, rather than
resulting in a more streamlined reporting process.

Sincerely,

Cheryl Mackintosh, M.R.M., R.P.Bio.

Azimuth Consulting Group Inc.
218-2902 Broadway West

Vancouver, BC, V6K 2G8

P: 604-730-1220

F: 604-739-8511

e-mail: cmackintosh@azimuthgroup.ca
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Polaris Mine — Revised 2004 3rd Quarter Metal Mining Effluent Regulations
Report (dated March 22, 2005)



March 22, 2005

Prairie & Northern Region
Environment Canada
Room 200, 4999 98™ Ave.
Edmonton, AB T6B 2X3

Attention: Peter Blackall, Regional Director of Environmental Protection

Dear Sir;

Re: Polaris Mine — Revised 2004 3™ Quarter Metal Mining Effluent Regulations Report

Please find attached a revised Polaris Mine 3™ Quarter MMER regulatory data tables. The reason for the revision
is to ensure consistency between the data entered electronically online through the RISS system, and the hard
copy Annual and 3™ Quarter reports provided. As explained in the original 3™ Quarter report cover letter, effluent
from Garrow Lake ceased flowing by mid-August but surface run off from adjacent slopes maintained minimal
water flow at the designated final discharge point into August. By August 17, there was water at the final
discharge point in a pool, but flow was too low to be measured. As a result, regulatory concentration data in the
3™ Quarter had originally been submitted with average daily flows of 0 m® per day for the weeks of Aug. 17, Aug.
24, and Aug. 31, 2004. However, we continued to collect effluent, water quality and acute and sublethal toxicity
samples on these latter three dates. Upon submitting the regulatory data into the online RISS system for the
annual report, these August concentration data were not accepted with a flow rate of zero. Thus a nominal flow
rate of 1 m® per day was entered. As a result the loadings data set is slightly different from the data submitted in
the original 3™ Quarter report. Note that these low flow conditions during August, as well as their implications

for effluent sampling, were discussed with Environment Canada representatives early in August.



If you have any questions regarding the annual report or aspects of the application of the MMER to the Polaris

Mine, please feel free to contact me at any time.

Yours truly,

Original signed by B. Donald

Bruce Donald

Attachments: Revised 2003 3™ Quarter Regulatory Data
cc: Walter Kuit (Teck Cominco Limited)

Randy Baker (Azimuth Consulting Group)



2004 3rd QUARTER MMER REPORT - REVISED
LOCATION - FINAL DISCHARGE POINT FROM GARROW LAKE (GARROW LAKE DAM SIPHONS)

CONCENTRATIONS OF EFFLUENT FOR MMER SCHEDULE 4 SAMPLED WEEKLY

Sample Taken

During The Date DELETERIOUS SUBSTANCE (mglL)1 Collection
Week of Sample Taken Arsenic Copper Cyanide Lead Nickel Zinc TSS Radium 226’ pH' Method
5-Jul-04 7-Jul-04 0.00100 0.00265 @ 0.0050 @ 0.00269 | 0.00442 | 0.1980 117 0.0200 8.05 Grab
12-Jul-04 13-Jul-04 0.00200 0.00070 0.0050 0.00032 | 0.00204 0.1060 5.7 0.0070 7.90 Grab
19-Jul-04 20-Jul-04 0.00200 0.00043 = 0.0050 @ 0.00084 | 0.00088 | 0.0435 3.0 0.0050 7.86 Grab
26-Jul-04 27-Jul-04 0.00100 0.00052 0.0050 0.00157 | 0.00207 0.0429 3.0 0.0050 7.87 Grab
2-Aug-04 3-Aug-04 0.00020 0.00082 = 0.0050 @ 0.00280 | 0.00338 | 0.0349 3.3 0.0060 8.00 Grab
9-Aug-04 10-Aug-04 0.00100 0.00100 0.0055 0.00120 | 0.00748 0.0482 3.0 0.0050 8.04 Grab

16-Aug-04 17-Aug-08 0.00020 0.00121 0.0050 | 0.00177 = 0.00644 | 0.0418 5.3 0.0100 7.95 Grab
23-Aug-04 24-Aug-04 0.00020 0.00134 0.0050 0.00119 | 0.00967 0.0498 44 0.0080 7.84 Grab
30-Aug-04 31-Aug-04 0.00020 0.00137 = 0.0050 @ 0.00261 | 0.01340 | 0.0794 14.5 0.0080 7.90 Grab
6-Sep-04 nd? nd? nd? nd? nd? nd? nd? nd? nd? nd? nd?
13-Sep-04 nd? nd? nd? nd? nd? nd? nd? nd? nd? nd? nd?
20-Sep-04 nd? nd? nd? nd? nd? nd? nd? nd? nd? nd? nd?
27-Sep-04 nd? nd? nd? nd? nd? nd? nd? nd? nd? nd? nd?

Note' - All concentrations are in mg/L except Radium 226 which is Bg/L and pH which is in pH units

Note ? - "nd" refers to no effluent discharge to sample

MONTHLY MEAN CONCENTRATIONS OF EFFLUENT FOR MMER SCHEDULE 4

MONTHLY MEAN CONCENTRATION' OF DELETERIOUS SUBSTANCE®

MONTH OF Arsenic Copper Cyanide Lead Nickel Zinc TSS Radium 226
July/04 0.0015 0.00107 0.0050 0.00135 | 0.00235 0.0976 32 0.0093
August/04 0.0004 0.00115 = 0.00510 = 0.00191 | 0.00807 0.0508 6.1 0.0074
September/04 nd? nd? nd? nd? nd? nd? nd? nd?

Note' - All concentrations are in mg/L except Radium 226 which is Bg/L

Note ? - "nd" refers to no effluent discharge to sample

Note® - Monthly Mean Concentrations - the MEAN value of the concentrations measured in all water samples collected
during each month when a deleterious substance is deposited.




MASS LOADING OF DELETERIOUS SUBSTANCE FOR EACH DAY SAMPLED

Sample Taken

Average Daily

During The Date DAILY MASS LOADING OF DELETERIOUS SUBSTANCE (kgldayi Flow Rate
Week of Sample Taken Arsenic Copper Cyanide Lead Nickel Zinc TSS Radium 226’ (m®/day)
5-Jul-04 7-Jul-04 0.018 0.048 0.091 0.049 0.080 3.588 2120 362,440 18,122
12-Jul-04 13-Jul-04 0.752 0.264 1.880 0.120 0.767 39.850 2143 2,631,608 375,944
19-Jul-04 20-Jul-04 0.205 0.044 0.512 0.086 0.090 4.458 307 512,395 102,479
26-Jul-04 27-Jul-04 0.028 0.015 0.141 0.044 0.058 1.211 85 141,090 28,218
2-Aug-04 3-Aug-04 0.005 0.022 0.132 0.074 0.089 0.923 87 158,700 26,450
9-Aug-04 10-Aug-04 0.026 0.026 0.142 0.031 0.194 1.248 78 129,470 25,894
16-Aug-04 17-Aug-08 0.000 0.000 0.000 0.000 0.000 0.000 0 0 1
23-Aug-04 24-Aug-04 0.000 0.000 0.000 0.000 0.000 0.000 0 0 1
30-Aug-04 31-Aug-04 0.000 0.000 0.000 0.000 0.000 0.000 0 0 1
6-Sep-04 nd? 0 0 0 0 0 0 0 0 0
13-Sep-04 nd? 0 0 0 0 0 0 0 0 0
20-Sep-04 nd? 0 0 0 0 0 0 0 0 0
27-Sep-04 nd? 0 0 0 0 0 0 0 0 0
Note' - Mass Loading is in kilograms per day of the deleterious substance deposited except Radium 226 which is in Bq per day
Note 2 - "nd" refers to no effluent discharge to sample
MASS LOADING PER CALENDAR MONTH FOR EACH DELETERIOUS SUBSTANCE
Average Weekly Total Monthly
CALENDAR MASS LOADING' FOR DELETERIOUS SUBSTANCE (kglmonth)2 Flow Rate® Volume*
MONTH OF Arsenic  Copper Cyanide Lead Nickel Zinc TSS Radium 226° (m®week) (m*/month)
July/04 7.77 2.87 20.33 2.31 7.71 380.58 36,078.15] 28,268,381 131,191 4,066,913
August/04 0.19 0.29 1.70 0.65 1.76 13.46 1,022.95 1,786,654 10,469 324,551
September/04 0 0 0 0 0 0 0 0 0 0

Note' - Total Mass Loading for Calendar month calculated by multiplying the Average Daily Mass Loading for the Month x # days in the month
Note? - Mass loading units are in kg per month except Radium 226, which is in Bq permonth
Note® - Average Weekly Flow Rate calculated by multiplying Average Daily Flow Rate x 7 days per week

Note* - Total Monthly Volume calculated by multiplying Average Daily Flow Rate for the month x days in month
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