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.

MMER 2004 Annual Report 3/22/2005



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

MMER 2004 Annual Report

3/18/2005



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

EEM 2004 Annual Report
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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
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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

EEM 2004 Annual Report
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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

EEM 2004 Annual Report

Page 2/2
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POLARIS MINE — MMER ANNUAL SUMMARY REPORT 2004

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

(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



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

(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




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

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 ; / :
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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(/, .
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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
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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.
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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 /
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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,

Data Verified By
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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
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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
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47/?-45/{— (:}’/07




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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0.4
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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
1C10 >72.6
IC15 >72.6 10
IC20 >72.6 09 ]
125 >72.6 08 ]
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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
C r:i:?'rvltrat'ogl Rep. No. 1 7 3 4 5 6 7 Comments
' NI NN AL
B 153|953 AEAERERN
9o | <t ]s ¢ o212 |,
D |T9{ & |3 |21 ¢ | 1|+ I
B wbel b 1 3 |3 2|12 |2
Alrér | N P | T~
B v ]33 1212|212 |1 |0
220 C |763 | 2| L | I |o -
D Tee | [ | O | ~——r
E |T1es |3 3 7)) |2 |— =
A
B
C
D
E
A
B
C
D
E
Technician Initials | 72 | Blwd jﬁ/ N Jeo (T 5ol

Sample Description
Data Verified By

CO ouR L\Z 81

(Jal K A

CooupLeEsy

i

NN

Forms\Lab\DatasheetsiLarvalfisht Topsme 2 7D-SURVIV AL.DOC

September 30, 1999

Date Verified 47,\.:\,“ g F/ob
T ' ¥ < / /



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.

Data Verified By

FormLat\Datasheets\Lacval fish\DR Y WEIGHT.DOC

Qutlsy

August 26, 2002

Date Verified

(/,4'»1 Xud‘ f}/o y




EVS ENVIRONMENT CONSULTANTS

A, Bolorio 1)

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
v £ Wss | et | 29w e r ‘
S b b Irge | 128095 129,.02 5 I coiront 1 B GS g A or
Z e | n2H.vh 123 b.0x t Y
¢ vye | ix35.a/ [2%3.38 'y &
D lvg | ireith 126358 . i
J E W30 | naseus | iz 5 ¥

Re-confirm weights for 10% of final weights and record under “Comments”;

Oty

Data Verified By

FormsLabiDatasheets\Larvalfish\DR YWEIGHT.DOC

[

August 26, 2002

Date Verified

A,A».},UH (T/@ff

relative percent difference (RPD) between pairs of weights should be <10% of organism weight.




Client

EVS ENVIRONMENT CONSULTANTS
LARVAL FISH TOXICITY TESTS — DRY WEIGHT DATA

ﬁzmu/ﬁ ( f?/d/,w M.tqg_—a>

EVS Project No.

@G - oFue- ¥

Test Type

P & Suwwl ond (e

Test Species fﬁturfws Affnns (7;,95@.(,(. )

EVS Work Order No. Ccy ot el Start Date (Day 0) TWly fo- oy
Balance Type/Serial Number S e horcins g7zt ) Sample ID ( Lu ,&/)(/fay‘-’
Sample ID Rep. Pan Pan Weight | Final Weight (mg) | Number of | Number Comments {e.g., confirmation Tech.
Q4 /[, Ca No. (mg) ' (pan + biomass) ' Survivors Weighed | weights, organisms lost in transfer) | Init.
22 A 1Ty |2fo. 30 1283 1) ¥ 5y gn
8 |z |nsessS (261,03 I3 ¥ |
€ *1.3 (23155 RIS y s
, D vy | arerr| r2avon 5 5
EoWes | 139t 12607 Ay ¥ b’
(L Ao Tre |38t | 123399 Iy 1
| 74 31 | 1295.33 1230 5}" Ly iy confrimal 2230 Y iy
c 1o | 6527 1YY 8y 5 Y
v W29 |36 48 1. 7Y iy Iy
v E Ndo |neves | 2901 ¢ ¢ J

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

FormgLab\Daasheets\Larval ishi\DRYWEIGHT.DOC

(&&ti«ég\
T

August 26, 2002

Date Verified

/AMTNHL i 7‘/07




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

ToxCalc 5.0

Reviewed

by:§ hal ”4:1
.~*J*wp~§ h?/ v



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

Page 1 ToxCalc v5.0.23 Reviewed b OLE,?‘\
/ 17/01



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)

5 o @ o o o
£ ° ~° 3 e 8
[ H H
Q
o

ToxCalc v5.0.23
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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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