2. METHODS

2.1 7-D TOPSMELT (ATHERINOPS AFFINIS) SURVIVAL AND GROWTH TOXICITY
TEST

A static-renewal 7-d toxicity test and reference toxicant test using topsmelt (A. affinis) was
conducted in accordance with EVS Environment Consultants Standard Operating Procedures
(SOP) 1100-5 (EVS, 2004) with modifications based on U.S. Environmental Protection
Agency (USEPA, 1995). Test conditions and methods are summarized in Table 1.

This 7-day test exposes topsmelt larvae to different concentrations of a given sample. Fish
are fed on a daily basis and both survival and growth endpoints are measured at test
termination. These observations are assessed in comparison to the pooled negative and brine
controls.

2.2 ECHINODERM (DENDRASTER EXCENTRICUS) FERTILIZATION TOXICITY
TEST

The echinoderm (Dendraster excentricus) fertilization toxicity test was conducted in
accordance with Environment Canada (1992 with 1997 amendments). Test conditions and
methods summarized in Table 2.

This fertilization test involves exposing echinoderm sperm to a series of test concentrations
for ten minutes, echinoderm eggs are then added allowing fertilization to occur for ten
minutes. Following the ten minutes exposure time the eggs are preserved and the number of
fertilized and unfertilized eggs in each replicate are counted. These observations are assessed
in comparison to the pooled negative and brine controls.

2.3 STATISTICAL ANALYSIS

Statistical analyses for all tests were conducted using the computer software program
TOXCALC (version 5.0.23; Tidepool Scientific Software, 1994).

2.4 QuALITY ASSURANCE/QUALITY CONTROL (QA/QC)

This study followed a comprehensive QA/QC Program to ensure full documentation and
minimize possible errors in computation and reporting of results. The following general
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QA/QC guidelines were applied in this test: use of negative controls, use of positive controls,
use of brine controls, replication, instrument calibration, water quality maintenance and
record-keeping, and use of standard operating procedures (SOPs). To ensure the highest
quality of data and reporting, all data and statistical analyses were reviewed by a member of
our QA/QC Committee prior to reporting the results.
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Table 1. 7-d Topsmelt (Atherinops

methods

affinis) survival and growth toxicity test

TEST PARAMETER

TEST CONDITION

Test type

Test duration

Test chamber

Test solution volume

Number of replicate chambers per treatment
Number of organisms per test chamber

Age of test organisms at test initiation

Food

Feeding Regime

Sample manipulations (e.g. pre-aeration, pH
adjustment, fiitration)

Control/dilution water

Dilutions
Renewal of dilutions

Aeration

Water quality parameters and frequency

Temperature

Salinity

Lighting

Reference toxicant

Endpoints

Test validity

Reference protocol

Static-renewal

7d

600-mL beaker

200 mL

5

5

10d

Newly hatched Artemia nauplii (<24 hours old)

Fed 0.5 mL/ beaker twice daily of concentrated nauplii
suspension (prepared to provide 200 nauplii in 0.5
mL); no feeding at test termination

Salinity-adjusted

UV-sterilized and 0.5pm-filtered natural sea water
from Vancouver Aquarium, BC

4.4,9.0, 18.0, 36.0, 71.0% (v/v)
Daily

None

Temperature, pH, dissolved oxygen, and salinity daily
20+ 1°C

30 + 2 (sample adjusted with hypersaline brine [HSB].
Preparation of HSB and salinity adjustment as per EC
guidance document on salinity adjustment —July 1997)

Overhead full-spectrum fluorescent lights; 538 — 1076
lux; 16:8 light:dark photoperiod

Initiated concurrently with sample using copper to
generate LC50 and IC50 values; results compared to
lab mean +2 SD

Survival and growth (dry weight)

> 80% mean control survival; > 0.85 mg/fish mean dry
weight for surviving control fish

US EPA (1995), EPA/600/R-95/136
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Table 2. Echinoderm (Dendraster excentricus) fertilization toxicity test methods

TEST PARAMETER TEST CONDITION
Test type Static

Test duration 10:10 min

Test chamber 16 X 125 mm test tubes
Test solution volume 10 mL

Number of replicate chambers per treatment 4

Number of eggs per test chamber 2000

Age of test organisms

Sample manipulations (e.g. pre-aeration, pH
adjustment, filtration)

Control/dilution water

Dilutions

Renewal of dilutions

Aeration

Water quality parameters and frequency
Temperature

Salinity

Lighting

Reference toxicant

Endpoint
Test validity

Reference protocols

< 4 hours after spawning

Salinity adjusted

UV-sterilized and 0.5um-filtered natural sea water
from Vancouver Aquarium, BC

4.7,9.4, 18.8, 37.5, 75.1% (v/v)

None

None during testing

Temperature, pH, dissolved oxygen, and salinity
15+ 1°C

30 + 2 (sample adjusted with hypersaline brine [HSB].
Preparation of HSB and salinity adjustment as per EC
guidance document on salinity adjustment —July 1997)

Ambient laboratory illumination (moderate intensity)

Initiated concurrently with test; same test methods as
above using SDS to generate an EC50 value; results
compared to lab mean £ 2 SD

Fertilization of eggs
> 50% and < 100% mean control fertilization

Environment Canada (1992), (EPS/1/RM/27 with 1997
amendments)
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3. RESULTS

3.1 7-D TOPSMELT (ATHERINOPS AFFINIS) SURVIVAL AND GROWTH TOXICITY
TEST

The test results are summarized in Table 1 and the raw statistical analyses are provided in
Appendix A.

The highest concentration tested was approximately 71.0% due to salinity adjustment. The
mean survival in both the negative and brine controls was 100%.Mean dry weight in the
pooled controls was 0.95mg. The negative and brine controls were not significantly different
for the growth and survival endpoints (p =1.00 and p =0.72, respectively).

The A. affinis survival and growth toxicity test showed no adverse effects on survival or
growth in all tested concentrations relative to the pooled controls (p<0.05). For the survival
and growth endpoints the NOEC was 71.0, and the LOEC was >71.0% (v/v). The LC50 for
survival was >71.0% (v/v). The IC50 and IC25 for growth were both >71.0% (v/v)

3.2 [ECHINODERM (DENDRASTER EXCENTRICUS) FERTILIZATION TOXICITY
TEST

The test results are summarized in Table 2 and the raw statistical analyses are provided in
Appendix B.

The highest concentration tested was 75.1% due to salinity adjustment. Mean fertilization in
the pooled controls was 76.6%. The negative and brine controls were not significantly
different (p =0.68).

The D. excentricus fertilization toxicity test exhibited adverse effects on egg fertilization in
all except the lowest [4.7%(v/v)] test concentrations relative to the pooled controls (p<0.05).
The NOEC was 4.7 and LOEC was 9.4 %(v/v). The IC50 and IC25 (95% confidence limits)
values were 50.7 (48.1 — 53.6) and 17.5 (11.6 — 22.6) %(v/v), respectively.

3.2 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)

The tests met all passing criteria for test validity as outlined in the respective protocols.
Water quality parameters during the test were all within the acceptable range of values. Point
estimates for the reference toxicant tests were all within the laboratory mean + 2 standard
deviations, indicating that the tests were within acceptable limits of variability.
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Table 3. Summary of results for the 7-d Topsmelt (Atherinops affinis) survival
and growth toxicity test

GROWTH
CONC-EI.E:;ATION 0 SURVIVAL (DRY WEIGHT MG)
(% viv) (%)(MEAN £ SD) (MEAN + SD)
D-Conirol 100.0+£ 0.0 0.93 £0.06
Brine Control 100.0+£0.0 0.96£0.18
Pooled Controls 100.0 + 0.0 0.95+0.13
4.4 100.0 + 0.0 1.06 + 0.26
9.0 100.0 £ 0.0 0.87 + 0.06
18.0 100.0 + 0.0 0.97 +0.17
36.0 96.0 + 8.9 0.92+0.13
71.0 100.0 + 0.0 0.87+0.16
TEST ENDPOINT SURVIVAL GROWTH
(% Vviv) (% VIv)
NOEC 71.0 71.0
LOEC >71.0 >71.0
LC50 >71.0 na
IC50 na >71.0
IC25 na >71.0

*Indicates significant difference (p < 0.05) relative to the pooled controls.

SD - Standard Deviation; na — not applicable.
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Table 4. Summary of results for the Echinoderm (Dendraster excentricus)
fertilization toxicity test

CONCZ::;AHON PROPORTION FERTILIZED (%)
(% VIV) (MEAN £ SD)
Negative Control 77.0+24
Brine Control 76.2125
Pooled Control 76.6 £ 2.3
4.7 75.0+26
9.4 61.2+ 1.0*
18.8 57.0 + 1.8*
375 49.2 £ 1.0*
75.1 25.8 + 1.5%
TEST ENDPOINT PROPOR1;ION FERTILIZED
%(VIV)
NOEC 47
LOEC 9.4
IC50 (95% CL) 50.7 (48.1 — 53.6)
IC25 (95% CL) 17.5 (11.6 - 22.6)

*Indicates significant difference (p < 0.05) relative to the pooled controls.
SD - Standard Deviation; CL — Confidence Limits.
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APPENDIX A

Raw Data and Statistical Analyses:
Atherinops affinis



EVS ENVIRONMENT CONSULTANTS
7-d Atherinops affinis SURVIVAL AND GROWTH TEST DATA SUMMARY

Client /}Zm;u //\ (ﬂ ¢ / &%) EVS Analysts AWD | T
EVS Project No. 0% ~5302-5+4
EVS Work Order No. 240013y Test Initiation Date e ”q )_:2-; Zoo(f
Initial Sample Refresh Sam‘i)les
Sample Day 0 Day 2 Day 4

Identification G ~ (reck 032404 ~

Amount Received v 20L

Date Collected 24 - Ang-oul - >

Date Received 27-Ani-og ;

Temperature (°C) 2:0.037,0,0 " 20. 29 200 }o.oiﬁ—{%.a

pH FD 5 2.6 2582 3.¢258.2,

DO (mg/L) foi B B¢ 10.0%> 3.8 .02 g

Conductivity (umhos/cm) 9230 S —

Salinity (ppt) 529 2 5195 73 52259

Ammonia (mg/L N)

Chlorine (mg/L Cl)

Other D sl aﬁ,‘ Je 30T7 'pl,—/‘ l\;/ ..90/1,0" SR
DILUTION/CONTROL WATER (initial water quﬁllty) TEST SPECIES INFORMATION
Water Type U U JM@L 5 w Source | 19}3'5 (ﬂ;‘w};c, 2:.: LJ}MJ)
Temperature (°C) 20.¢ Date Received N A Jf 200¥
pH 3.3 Age (on Day 0) Y 4 /d’u[
Dissolved Oxygen (mg/L) 3.4 Reference Toxicant C ofper”
Salinity 28 Current Reference Toxicant Result (incl. 95% CL)

Reference Toxicant Test Date Hua 2,6 Jo0 i,L

TEST CONDITIONS 7-d survival LC50 [zt (o]~ Iﬂ:} ) 49 / L
Temperature Range (°C) 2¢0-¢ -- 2/.0 7-d growth IC50 128 (M) u-{/L
pH Range +-%4-83% Reference Toxicant Warning Limits (mean =+ 2SD).gr{d CcvV
Dissolved Oxygen Range (mg/L) 6-% -6 7-d survival LCS0 /132 X 4‘9 qq /L U iss
Salinity (ppt) 29 T-dgrowthIC50 _ 1381 X 5IR° %) (V. 20y
Photoperiod (L:D h) Jb § ¥
Aeration Provided? No
Other ~
TEST RESULTS

Endpoint Conc. NOEC LOEC LC50 (95% CL) IC50 (95% CL) IC25 (95% CL)

Units

Survival | 7 W) T >71 > 71

Growth 71 > Tl 774 27/

Other

Data Verified By C)\UJ_', L\ :-\ Date Verified (O (/{7' -1t / Y 7
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EVS ENVIRONMENT CONSULTANTS
7-d Atherinops affinis SURVIVAL AND GROWTH TEST — WATER QUALITY DATA

Client Az muth (Folow ) Sample ID G- el & pgavoy
EVS Project No. O~ 0302 -5 ‘f Test Initiation Date/Time P Zy 200 %@ 270 L
EVS Work Order No. O Yoo Source/Date Received 31 / ﬂt. ,f}’ 230

Temperature (°C)

Concentration :
°/>(J’/°) 0 loid Lvew 2 3 4 5 6 7
ool w0 90,5100 ho 5 [on 225 o2 [205 |10 |1 5 |05 | 20.9]200 [908
Brmi(,m)frvﬁ_ p.o %'4 wo (V5 (2 Zﬁ o | PS5 210 10 0 25 | Y09] 05200
4.F  11Po |10 50e (125 [Pe 225 oo [V [219 |4p 0 [9o65 | IP2 205120
9.0 70,9 79,4 12,2 ’U?;/m;o 2¢,{ Q2.0 WS |0 200 | aph |20 20 1901
{; (A ’l":{ 10,0125 he? 1;4 10,0 | WS U0 woleps | 10910529
36 70.0 |14 oo |15 o2 A0 |27 | WS [ UA |aan | 905 | 00| PT 20
il 102 1106 |20 15, oo 2195 |22 |5 1119 |00 |06 | 20.0| R0 oy
Tech. Initials ~ | A ~ ~ . |~ 1+ AN A e

pH

vl KN 2 ; 4 5 RE

(oot 28 so |gol 40 |26 lgo [ 3280 83928 28 |#9 (3% [+
B b | |po |40 sl [#5 |0 |29 80| 29|95 (24 |39 | 71 |29
gf 12 s sl 1) |l lse B (80 | (|82 g |49 [2T[8°
90 2 y3 18 Lsalgl o |¥2 |80 |81 |51 gl |89 39|80

4 7 -~

lf 28150 |el |32 ]3] &0 k2|82 |81 |pa [ 54|80 | 80|&f

3 2| p3leglse | pe |80 |d2 81 (82 g4 [5) |81 | 808
Y | paleales [pguiee lga |04 (33 |87F ] sz |81 (8
Tech. Initials | A r~ ~ L N 12 TN | a ~ | I | 12| T
WQ Instruments Used: Temp. C.;/,[,ﬂ/b( Ho Thewmonithn pH H-#-52
Comments /

Test Set Up By Awin Data Verified By ().()LQ.H - Date Verified Otk 7/"’/ oYy
1 7
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EVS ENVIRONMENT CONSULTANTS
7-d Atherinops affinis SURVIVAL AND GROWTH TEST - WATER QUALITY DATA

Aaymath ( fD/W"”>

Client Sample ID G- Gl o240y
EVS Project No. 09- 0392-54 Test Initiation Date/Time Hus W 004 @ 122\
EVS Work Order No. O 40033 Source/Date Received 48 §, // /Audguj% 200 ?g
Salinity (ppt)
CoLTSS 0 1 2 3 4 5 6 7
eotid | 28 | 2 | 2p | 2@ | 28 | 27 | 28 |~f
Bene Cnil) 28 2 24 P U 4 24 >,
44 2w | Yy 1y | Yy 28 | aF | & | 2
A 1 | ap | 2p | 49 B | | 2% |
5 8 | ap | qp | 2P | 28 ¢ | 28 | 4§
36 2} 28 | a8 (24 2 (A N R
H 1€ 2! 1) iy 28 ) 154 Y
Tech. Initials ~ ~ ~ . }7/30 1< 1A o
Dissolved Oxygen (mg/L)
Concfmff/‘mj 0 1 2 3 4 5 7
otiol |24 11,8138 16915 |4 |35 (30 |95 o 4 [P |Hb |65 oL
Bong oatiel | 241 €6 |25 108 28 |12 (45 169 |37 |06 |24 |35 |b¢ |,
¥ 2% |24 | LT 135 |2 |35 69 |25 |64 (2 |36 6.6 [0S
29 | 1P[66 [25]68 b5 ler (a5 (30 |38 [65 [R5 |36 (66 <
(¢ Y| 6¥ |28 (6F [9s ba (35169 |38 L) (26 |F5 |63 L8]
36 Ay 5 76 (LG |5 162 [3S b | AT | i) |25 |45 | 63 WY
# o lzel 65t g lasler (a5 las [ [o¢ 3561 ]<
Tech. Initials /\, ~ | N A ~n %/) ’}.U) ”7 - - T |TD | ~
WQ Instruments Used: Salinity /. 4 -o3 oggf/ DO g - A -3
Comments
Test Set Up By AWD Data Verified By ( l}gl’h 97 Date Verified Od’ - M‘)/ oy

Forms\Lab\Datasheets\Larvalfish\Topsmel\7D-WQ-PAGE 2.DOC

September 26, 2002




EVS ENVIRONMENT CONSULTANTS
7-d Atherinops affinis TOXICITY TEST — DAILY SURVIVAL DATA

Client Arimsfh fo/cm> Sample ID  (r- Gy 032U
EVS Project No. 05-0302-5¢ Test Species/Batch /. a£EmS / N
EV'S Work Order No. OyooZiy Test Initiation Date/Time 9@ 73 J«p R 270k
No. of Organisms/Volume S /m,u,
%o (9) Pan Number of Survivors — Day of Test
Concentratlon Rep. | No. T T 5 13 1 21 5 1 s 17 Comments
Al | SIS | yls |A 1y |y
| B | 5|51 | v l15 15155
kel e T A 508 5 s |y
P 3¢ |5 15 | s |l4 |5 ]§ |y
2 S AR el B i e B IR D D S S §
Alse | &5 |l x5 |2 x|y
Bane [ B a3 |5 |5 | g[S[Sy 5
c lag |l |S | g~ 15 |y |y
D 139 |4 |5 |y | |A ][5 |¥
E 4015 ||y | <1 T | ¥V | 5
< [Tl (<o s
B lyp 4 | gl 1 L1515 |5
*f clp |l s 5| lsls|s
Plys o ls s | €3] 5|5
E s S |yl | €155 |7
A e | S 1< 5 | S 15|y
| 9 o B Iy %;;)- SIS s A5 s ]S
Clag |5 | 5|5 | SIS ¢~
D ieds | £ | Sy | Iy | §[F
Epfo |5 28 alT 50
Technician Initials | 8 | ~| ~ | B> ~ | o~ | T 99
Sample Description _ c/een” _ color feas
Data Verified By | Ql i‘\m (fq Date Verified ) 4 Lo / oy

l
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EVS ENVIRONMENT CONSULTANTS
7-d Atherinops affinis TOXICITY TEST — DAILY SURVIVAL DATA

Client A Z/mu//\ ( Pol a/u'o) Sample ID G- 01,(‘}(_ o8 2¢oy
EVS Project No. 05-0302-5¢ Test Species/Batch 4. a Pﬁ/;;j’ / ﬂ'&qi? - o4
EVS Work Order No. QYoo § Test Initiation Date/Time Hug 4)35\ ;‘(«p o {220m
27 @
No. of Organisms/Volume 0 S/ 200mL
/
c’/ > @/‘-} ) Pan Number of Survivors — Day of Test
Concentration | Rep. No 1 2 3 4 5 6 7 Comiments
A REN SIS s s <] v ]
B 1 M5 S| S 145|715
70 — B
' Clsa by Ty | (T |)
9
D ¥l 7 |5 | S |S |A |5 |5
E | ol — | T < 5
559l 5 | ) s A\ S <
ALl — |5 |S s <y |~
») —
L B | A O | v |S |5 |5 185 |7V
KA = | ~ -~
3 C |59 > |5 s 5 155 | %
4
D | B[Sy [S |5 |y |~
2 o -
E e | 5 S S S| Y | ¢
A ~ — L2 | B J}Y
bi Yy | S < S S | 4HY
~ -~ .
2 Bl | ™5 |S | S| 515
Clew | S|y | s| 81315 |5
E > 1A 19 ) N ) s
A b
53
¢ £
P | 9
E ©
Technician Initials | T M~ - N o~ /JM T
Sample Description _ c/esr, olor lesg

Data Verified By OiathT\‘ Date Verified {O(/(' | / oy
* A —
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EVS ENVIRONMENT CONSULTANTS

7-d Atherinops affinis SURVIVAL AND GROWTH TOXICITY TEST — DRY WEIGHT DATA

Client Brmafh C/%/a«u}) Start Date (Day 0) Dugist z}fwo L
EVS Project No. 09~ 0307-5Y Sample ID G- treck 0380y
EVS Work Order No. ogoo25Y Balance Type/Serial Number Sortanes  BPU }(D
Sample Rep. Pan | Pan Weight | Final Weight (mg) | Number of | Number Comments (e.g., confirmation Tech.
”/ ° \\_)/J No. (mg) ! (pan + biomass) ! Survivors Weighed | weights, organisms lost in transfer) | Init.
Gootrel. A4 lasi | 122845 | 1233 24 5 g [T erE ==
S 33 /225,96 1234 %1 '3 Y
¢ 33 1/23].°19 123898 3y X
D 24 /226,32 1 230 .4 5 'y revsefhed £ 230,49 g
F 35 |IL1g,5S (223.0b by 5
Bune loodee | 4 | 3¢ [r206.59 | 23101 ¥ v
B | 23 [123%%3 | 123903 s 5
C 3¢ |1t Jo42 1224.%6 ¥ s
D 39 /237 69 123%1.5% by s
E | 40 [12-36.53 1249.53 Y s
1l DA A 41 {2t 3¢ | 12328 S 5
B 42 |12-)425 1231.8¢ 9 iy ‘ ,
C y3 [ (235,60 | 12¢0.32 g s ronseighed 127068 L\
D |l 44 li2(9.6b | 2239% ¢ s
E | 45 [1n2509 | 123000 3 y | Eeraesad ey )
1. Re-confirm weights for 10% of final weights and record under “Comments”; relative percent difference (RPD) between pairs of weights should be <10% of organism weight.
Data Verified By (\,:/Qt :)Al J\:Q Date Verified Oct- 1o / oy
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EVS ENVIRONMENT CONSULTANTS
7-d Atherinops affinis SURVIVAL AND GROWTH TOXICITY TEST — DRY WEIGHT DATA

Client bumi | PO/«/M) | Start Date (Day 0) Aus ost %/ 200§
EVS Project No. 0F - 6202 -3¢ Sample ID G- Crecf 08280y
EVS Work Order No. Do oidf¢ Balance Type/Serial Number ‘ Sertosun  BE 24 D
Sample ID Rep. Pan | Pan Weight | Final Weight (mg) | Number of | Number Comments (e.g., confirmation Tech.
o, / JJ : No. (mg) * (pan + biomass) ' Survivors | Weighed | weights, organisms lost in transfer) | Init.
'8 A |BY6| )2 Ao | 122248 < e /"”4@,
B | 4% |/225329 | 122433 ¢ s
J 4§ |72365%| j2u2.48 e 5
D | 49 14p39.00] 24452 s 5
E So (uz/.h/ | Z b #2 'Y 5 rocbad 26643 g |
3L AL st Lyt | i2Eses¥ | s 5
B | 52 2443 1223.50 5 IS
c 3 1103987 | r243.53 A A
D | su |;231,# 12355696 i~ 5y
EF | 55 |/ 3642 i 240.5% 1Y y
&8 A S, |r233.41 1237F.89 § s
g SF {1233.6) 1236.9 e 5
C | s§ lizis 35| 22349 S s
Dl 59 |38 | 23703 ¢ ¢ T
£ | W 1221.96 | 232 ¥ y e m2 gty v
1. Re-confirm weights for 10% of final weights and record under “Comments”; relative percent difference (RPD) between pairs of weights should be <10% of organism weight.
Data Verified By (s f:\ ' Date Verified Ock 7/0’/ oY

"
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EVS ENVIRONMENT CONSULTANTS

7-d Atherinops affinis SURVIVAL AND GROWTH TOXICITY TEST - DRY WEIGHT DATA

Client Prumath C/’o/m'u) Start Date (Day 0) Dug st z?;zoo;é
EVS Project No. 03~ 03v2-5] % Sample ID G- Cresk 08 ZQL%L
EVS Work Order No. o4o0038y Balance Type/Serial Number Sortanes  BP 2/).)
Sample ID Rep. Pan | Pan Weight | Final Weight (mg) | Number of | Number Comments (e.g., confirmation Tech.
*’/,, ()/ J> No. (mg) ' (pan + biomass) ' Survivors | Weighed | weights, organisms lost in transfer) | Init.
7 A bi |j236 g0 | 1239%¢ 3 5 o
L | /136 .49 /240,28 \¢ Ie
2 3 ° g aﬂ; - 3 4 -
63 1219.958 122454 ¥ 3 ramighedd 2245 sy
bt 22847 (233.11 y s -
o5 |18, 42 | 124795 ¥ 5| et By V

Mo P [P |mio P s> R0 (W
DM |-

W& (W e

1.

Data Verified By

Forms\Lab\Datash

\Larvalfish\Top:

117D-DRYWEIGHT.DOC

et 4
[

August 26, 2002

Date Verified

Oui ?/0,/0‘7

Re-confirm weights for 10% of final weights and record under “Comments”; relative percent difference (RPD) between pairs of weights should be <10% of organism weight.




Test: LF-Larval Fish Growth and Survival Test
Species: AA-Atherinops affinis
Sample ID: G_CREEK

Test ID: 0400384

Protocol: EPAW 95-EPA West Coast

Sample Type: EFF2-Industrial

Start Date: 8/27/2004 End Date: 9/3/2004 Lab ID: BCEVS-EVS Environment Consultants
No. Fish Total Tare

Pos| ID |Rep Group Day 0| Day 1| Day 2| Day 3| Day 4| Day 5| Day 6| Day 7] Weighed Wgt(mg) | Wgt(mg)
1 1 D-Control 5 5 5] 1233.24] 12284

2 2 D-Control 5 5 5] 1234.81| 1229.96

3 3 D-Control 5 5 5| 1235.98| 1231.09

4 4 D-Control 5 5 5| 1230.46] 1226.23

5 5 D-Control 5 5 5| 1223.06] 1218.59

6 1 Brine Control 5 5 5 1231.11] 1226.59

7 2 Brine Control 5 5 5] 1239.03] 1234.73

8 3 Brine Control 5 5 5] 1226.76] 1220.42

9 4 Brine Control 5 5 5| 1237.55| 1232.69

10 5 Brine Control 5 5 5| 124057 1236.53

11 1 4.400 5 5 5] 1232.63] 1227.94

12| 2 4.400 5 5 5| 1231.84] 1224.25

13| 3 4.400 5 5 5| 1240.72] 1235.61

14 | 4 4.400 5 5 5| 1223.97| 1219.66

5] 5 4.400 5 5 5 1230] 1225.29

16 | 1 9.000 5 5 5] 1237.89] 1233.41

17| 2 9.000 5 5 5| 1236.99] 1232.69

18| 3 9.000 5 5 5| 1223.49| 1218.75

19| 4 9.000 5 5 5| 1237.03] 1233.08

20 5 9.000 5 5 5| 1227.12] 1222.96

21 1 18.000 5 5 5| 1222.48] 1217.86

22| 2 18.000 5 5 5| 1228.77] 1225.29

23| 3 18.000 5 5 5| 1242.18] 1236.54

24 | 4 18.000 5 5 5| 1244.52] 1239.09

25| 5 18.000 5 5 5| 1246.42] 1241.45

26 | 1 36.000 5 5 5| 1230.87| 1225.42

27 | 2 36.000 5 5 5| 1228.5] 1224.43

281 3 36.000 5 4 4] 1243.83| 1239.89

29| 4 36.000 5 5 5| 1236.86] 1231.71

30| 5 36.000 5 5 5] 1240.57] 1236.12

31 1 71.000 5 5 5| 1239.74] 1236.4

32| 2 71.000 5 5 5| 1240.25| 1236.44

33| 3 71.000 5 5 5| 1224.54| 1219.08

34| 4 71.000 5 5 5| 1233.11] 1228.47

35| 5 71.000 5 5 5| 1247.95| 1243.42

Comments: Azimuth - Polaris Mine; G-Creek, 09-0302-54 ;0400384
Page 1 ToxCalc 5.0
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Larval Fish Growth and Survival Test-7 Day Survival

Start Date:  8/27/2004 TestID: 400384 Sample ID: G_CREEK-082404
End Date: 9/3/2004 Lab ID: BCEVS-EVS Environment Cc Sample Type: EFF2-Industrial
Sample Date: 8/24/2004 Protocol: EPAW 95-EPA West Coast Test Species: AA-Atherinops affinis
Comments: Azimuth - Polaris Mine; G-Creek, 09-0302-54 ;0400384

Conc-% 1 2 3 4 5

D-Control  1.0000 1.0000 1.0000 1.0000 1.0000
Brine Control  1.0000 1.0000 1.0000 1.0000 1.0000
4.4 1.0000 1.0000 1.0000 1.0000 1.0000

9 1.0000 1.0000 1.0000 1.0000 1.0000

18 1.0000 1.0000 1.0000 1.0000 1.0000

36 1.0000 1.0000 0.8000 1.0000 1.0000

71 1.0000 1.0000 1.0000 1.0000 1.0000

Transform: Arcsin Square Root Rank 1-Tailed

Conc-% Mean SD Mean Min Max CV% N Sum  Critical
D-Control 1.0000 0.0000 1.3453 1.3453 1.3453  0.000 5
Brine Control  1.0000 0.0000 1.3453 1.3453 1.3453  0.000 5
44 1.0000 0.0000 1.3453 1.3453 1.3453  0.000 5 2750 16.00
9 1.0000 0.0000 1.3453 1.3453 1.3453  0.000 5 27.50 16.00
18 1.0000 0.0000 1.3453 1.3453 1.3453  0.000 5 2750 16.00
36 0.9600 0.0894 1.2977 1.1071 1.3453 8.207 5 25.00 16.00
71 1.0000 0.0000 1.3453 1.3453 1.3453 0.000 5 27.50 16.00
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.41613 0.9 -3.8705 19.8512
Equality of variance cannot be confirmed
The control means are not significantly different (p = 1.00) 0 2.30601
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 71 >71 1.40845
Dose-Response Plot
1. - *> * ——
0.9 4
0.8 3 L
— 0.7 3
S 3
E 0.6:
@ 053
>4
8 O.4§
™ 0.3
0.2 ]
0.1 ]
0] . ' . ' .
gz 3 ° = 8 K
c c
[o] o]
Q O
Q 2
o
Statistical comparison were against the D-control.
Page 1 ToxCalc v5.0.23 Reviewed by: 010/.'\4:)
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Larval Fish Growth and Survival Test-7 Day Survival

Start Date:
End Date:

8/27/2004
9/3/2004

Test ID:
Lab ID: BCEVS-EVS Environment Cc Sample Type:

400384

Sample ID:

G_CREEK-082404
EFF2-Industrial

Sample Date: 8/24/2004 Protocol: EPAW 95-EPA West Coast Test Species: AA-Atherinops affinis
Comments: Azimuth - Polaris Mine; G-Creek, 09-0302-54 ;0400384
Conc-% 1 2 3 4 5
D-Control  1.0000 1.0000 1.0000 1.0000 1.0000
Brine Control 1.0000 1.0000 1.0000 1.0000 1.0000
44 1.0000 1.0000 1.0000 1.0000 1.0000
9 1.0000 1.0000 1.0000 1.0000 1.0000
18 1.0000 1.0000 1.0000 1.0000 1.0000
36 1.0000 1.0000 0.8000 1.0000 1.0000
71 1.0000 1.0000 1.0000 1.0000 1.0000
Transform: Arcsin Square Root Rank 1-Tailed
Conc-% Mean SD Mean Min Max CV% N Sum  Critical
Pooled 1.0000 0.0000 1.3453 1.3453 1.3453 0.000 10
44 1.0000 0.0000 1.3453 1.3453 1.3453 0.000 5 40.00 21.00
9 1.0000 0.0000 1.3453 1.3453 1.3453  0.000 5 40.00 21.00
18 1.0000 0.0000 1.3453 1.3453 1.3453  0.000 5 40.00 21.00
36 09600 0.0894 1.2977 1.1071 1.3453  8.207 5 35.00 21.00
71 1.0000 0.0000 1.3453 1.3453 1.3453 0.000 5 40.00 21.00
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.38831 0.91 -4.1486 23.0852
Equality of variance cannot be confirmed
The control means are not significantly different (p = 1.00) 0 2.30601
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Wilcoxon Rank Sum Test 71 >71 1.40845
Dose-Response Plot
1 \ g A g \g
3 o
0.9 3
0.8 3 1
0.7
20,61
2
& 0.5 3
>
8 0.4 3
~ ]
0.3 3
0.2
0.1
E ' ' . .
8 3 @ e 3 S
g <
Q.
Statistical comparison were against the pooled control.
Page 1 ToxCalc v5.0.23
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Larval Fish Growth and Survival Test-7 Day Growth (US)

Start Date:  8/27/2004 TestID: 400384 Sample ID: G_CREEK-082404
End Date: 9/3/2004 Lab ID: BCEVS-EVS Environment C¢ Sample Type: EFF2-Industrial
Sample Date: 8/24/2004 Protocol: EPAW 95-EPA West Coast Test Species: AA-Atherinops affinis
Commenits: Azimuth - Polaris Mine; G-Creek, 09-0302-54 ;0400384
Conc-% 1 2 3 4 5
D-Control 0.9680 0.9700 0.9780+/ 0.8460 0.8940
Brine Control  0.9040 0.8600 1.2680 0.9720 0.8080
44 0.9380 1.5180 1.0220 0.8620 0.9420
9 0.8960 0.8600 0.9480 0.7900 0.8320
18 0.9240 0.6960 1.1280 1.0860 0.9940
36 1.0900 08140 0.7880/71.0300 0.8900
71 0.6680 !/0.7620 1.0920 0.9280 0.9060
Transform: Untransformed 1-Tailed Isotonlc
Conc-% Mean SD Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
D-Control 0.9312 0.0585 0.9312 0.8460 0.9780 6.283 5 0.9938 1.0000
Brine Control  0.9624 0.1811 0.9624 0.8080 1.2680 18.820 5
44 1.0564 0.2642 1.0564 0.8620 1.5180 25.007 5 -1.252  2.360 0.2361 0.9938 1.0000
9 0.8652 0.0604 0.8652 0.7900 0.9480 6.980 5 0660 2.360 0.2361 09177 0.9235
18 0.9656 0.17704 0.9656 0.6960 1.1280 17.643 5 -0.344 2360 0.2361 09177 0.9235
36 0.9224 0.1328 0.9224 0.7880 1.0900 14.396 5 0088 2360 0.2361 09177 0.9235
71 08712 0.1631 0.8712 0.6680 1.0920 18.721 5 0600 2.360 0.2361 0.8712 0.8766
Auxillary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.94863 0.9 0.95961 2.51611
Bartlett's Test indicates equal variances (p = 0.05) 11.0427 15.0863
The control means are not significantly different (p = 0.72) 0.36654 2.30601
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE  F-Prob df
Dunnett's Test 71 >71 1.40845 0.23609 0.25353 0.02479 0.02502 0.44403 5,24
Linear Interpolation (200 Resamples)
Point % SD 95% CL(Exp) Skew
1C05 7.405
IC10 53.535
IC15 >71
IC20 >71
1C25 >71
1C40 >71 4 ;.
IC50 >71 4 (v )
2
&
o
-4
80

Dose-Response Plot
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Statistical comparison were against the D-control.
ToxCalc v5.0.23
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Larval Fish Growth and Survival Test-7 Day Growth (US)

Start Date:  8/27/2004 TestID: 400384 Sample ID: G_CREEK-082404
End Date: 9/3/2004 Lab ID: BCEVS-EVS Environment Cc Sample Type: EFF2-Industrial
Sample Date: 8/24/2004 Protocol: EPAW 95-EPA West Coast Test Species: AA-Atherinops affinis
Comments.  Azimuth - Polaris Mine; G-Creek, 09-0302-54 ;0400384

Conc-% 1 2 3 4 5

D-Control 0.9680 0.9700 0.9780 0.8460 0.8940
Brine Control  0.9040 0.8600 1.2680 0.9720 0.8080
44 09380 1.5180 1.0220 0.8620 0.9420

9 08960 0.8600 0.9480 0.7900 0.8320

18 0.9240 0.6980 1.1280 1.0860 0.9940

36 1.0800 0.8140 0.7880 1.0300 0.8800

71 0.6680 07620 1.0920 0.9280 0.8060

Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean SD Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
Pooled 0.9468 0.1280 0.9468 0.8080 1.2680 13.514 0 1.0016  1.0000
44 1.0564 0.2642 1.0564 0.8620 1.5180 25.007 5 -1.268 2462 0.2146 1.0016 1.0000
9 0.8652 00604 08652 0.7900 0.9480 6.980 5 0.936 2462 02146 0.9177 0.9163
18 0.9656 0.1704 0.9656 0.6960 1.1280 17.643 5 -0.216 2462 0.2146 0.9177 0.9163
5
5

-

36 09224 0.1328 0.9224 0.7880 1.0900 14.396 0280 2462 0.2146 09177 09163
71 08712 0.1631 0.8712 0.6680 1.0920 18.721 0.868 2.462 0.2146 0.8712 0.8698

Auxlliary Tests Statistic Critical Skew Kurt

Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.94174 0.91 1.04686 2.00659

Bartlett's Test indicates equal variances (p = 0.18) 7.64107 15.0863

The control means are not significantly different (p = 0.72) 0.36654 2.30601

Hypothesls Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df

Bonferroni t Test 7 >71 1.40845 0.21455 0.22661 0.02493 0.02531 0.44385 5,29
Linear Interpolation (200 Resamples)

Polnt % SD 95% CL(Exp) Skew

ICO5 7.147

IC10 48.255

IC15 >71

1C20 >71

IC25 >71

1C40 >71

IC50 >71 Z( A >

Response

80

Dose-Response Plot

o
2
£
H 3
2 1-tail, 0.05 level
g | of significance
1]
a
M~
0.4 4
024
0 T T T T
3 3 > ® 8 S
o
o
o

Statistical comparison were against the pooled control.
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EVS ENVIRONMENT CONSULTANTS
7-d Atherinops affinis SURVIVAL AND GROWTH TEST DATA SUMMARY

Client A Zlﬂmap C Po’ar"s)
EVS Project No. (/G- 0402 -5«

EVS Analysts 4wD. Tx 5. AXFE

EVS Work Order No. o {Lov3dy

Test Initiation Date /Htj’ at, W0

Initial Sample

Refresh Samples

Sample Day 0

Day 2 Day 4

Identification

04 -lin-00])

Amount Received | eV L

Date Collected 1S -March-0g

™~

Date Received

™~

Temperature (°C)

™~

pH

DO (mg/L)

Conductivity (¢mhos/cm)

Salinity (ppt)

Ammonia (mg/L N)

Chlorine (mg/L Cl) L

Other

DILUTION/CONTROL WATER (initial water quality)
Water Type T I‘(;z,(ai UV sr f(fza’ W,

TEST SPECIES INFORMA‘TIOI\V
ABS (Agwii 8.05)&%)

Source

Temperature (°C) _ 20.9 Date Received /4 W 26. 2094
pH F-% Age (on Day 0) 10-cl
Dissolved Oxygen (mg/L) 3.4 Reference Toxicant Cap petf™
Salinity 23 Current Reference Toxicant Result (incl. 95% CL)
Reference Toxicant Test Date 4n§23. 2009¢
TEST CONDITIONS 7-d survival LC50 /24 (03 -133) /L (n
Temperature Range (°C)  29.0 -2/, 0 7-d growth IC50 128 (85-/30) 3/ (u
pH Range 3.3-82 Reference Toxicant Warning Limits (mean + 2SD) and CV
Dissolved Oxygen Range (mg/L) &4 — 33 7-dsurvival LC50 /32 +48 wiL cV: 1%/
Salinity (ppt) 238 7-dgrowthIC50 i3 | T sEi ~3L  (V: 20/
Photoperiod (L:D h) (6:3
Aeration Provided? No
Other —
TEST RESULTS
Endpoint Conc. NOEC LOEC LC50 (95% CL) IC50 (95% CL) IC25 (95% CL)
Units
Survival /A? /L (00 |80 121 (10} -133) el T
Growth 56 (00 123(8¢-150) 93 (£3-124)
Other
Data Verified By (Jl] GLH NN Date Verified (QO‘L L / oY

T

Forms\Lab\Datasheets\Larvalfish\Topsmelt\ 7D-SUMMARY.DOC é.cplcmbcr 30, 1999




EVS ENVIRONMENT CONSULTANTS
7-d Athermops affinis SURVIVAL AND GROWTH TEST — WATER QUALITY DATA

Clien brimath (Foleris) Sample ID (u £ )for
EVS Project No. Of- 5302 -5 ‘,4 Test Initiation Date/Time A ¢ Zf’ 200¥ / 265K
EVS Work Order No. O 40538 Source/Date Received /}33( / ﬂa z(;,"(%w{
] J¢ i
. Temperature (°C)
Coun:?zt_rauon 0 1 2 3 4 5 6 7
{7
lootrel 200 25 5 [P0 4r 51990 10 1o X o s 12 L ho 0 |14 |20.0|210 |20
32 _fpohe oo 12 e [P0 04 e, 195 180 |05 [1P@ 212 POy
560 120560 1|270 [124 pos | P21 11, 105 |pas |nas (02 | 210 oy
Joog 1= |15 {1290\ 1% | W21 ! hos 15| o lies | 0|20 2.5
/XO'O . 0 > ?94 k.5 20,4 1>, 3 -}/.)J) 20,/ 1.2 7}4 ’lp‘e /7)6 2P0 leo 2957
3200 J1r? 104 oo (228 oo [P0y B -
Tech. Initials | A A ~ - . A " ~ | A F’)J« "Mf(y)
. pH
Coneenepon 1o 1 2 3 4 5 6 7
A - _
loofrd | 2P| fo | Po (2o | AT [S0 | |27 |29 [HT (24 | +9|FD [
320 |2 \pb [fo [Fo @33 [&o g |pe #1290 hY [3H|F3 ns
S0 LB (£ |75 |79 182 g [§° |24 |23 |29 [+F| 474
/900 |28 | ¥ |8 |p/ |79 |80 0 |gs [R5 [2439D[3F |79
1fo0  |HV |31 g0l s |80 hha |59 |7 |H (2% |3D+9 |41
300 |2 [ FV o | N 18PN | ~——TF+—F+—F+—+
Tech. Initials Ao /~ ~ - ~ 69 a . ~ ~ A r7 AN %\ ’Jﬂ
WQ Instruments Used: Temp. &/)Afa}d Ho Thowmondn pH H-p-52
Comments /
Test Set Up By Awn Data Verified By O - /ey
{

Forms\Lab\Datasheets\Larvalfish\Topsmelt\7D-WQ-PAGE 1.DOC

September 26, 2002
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EVS ENVIRONMENT CONSULTANTS
7-d Atherinops affinis SURVIVAL AND GROWTH TEST — WATER QUALITY DATA

Client Arimath (f a/cq]a Sample ID / ' (&/}‘.}
EVS Project No. 09- 0392-54 Test Initiation Date/Time s Zﬁ{;oogﬁ\g sey7
EVS Work Order No. O H4o039Y Source/Date Received 4B§’ / 74,197)‘35' 900 ¢
[ Jd T
_ Salinity (ppt)
Conoentation 0 1 2 3 4 5 6 7
ot | 2% | ag |27 28 | 2y | np | 28 2§
320 18 24 | 1} 28 Ly “F 28 2§
36D 1} 21 1y 2 1} 27 28 2.9
[ooo | ¥ ¢ 28 Lf 1 28 | 28
/fo0 | 28 1P ¢ 28 Af 1y 28 > §
3200 LF ¥ 1y s v} =i
Tech. Initials A ~n ~ D ~ ~ Tr TAD
. Dissolved Oxygen (mg/L)
Concentration
ve | L 0 1 2 3 4 5 6 7
/l
Lortit {26735 ot 35 [69 (25 (22 |2 [6 7 vy [3.6]61 [04
220 | 2# 1Y LT (25 [69 3E e [ 7F [ blay | 36(b68 |6
— g - :
Seo | P69 |25 b 55169 2 |32 | M5 |6k [2Y (AL ] 6 |68
< — — .
1900 | M0 |68 |25 | L} |2 5]30 12 |} |35 | ¢ ok |1k | b3 |6F
(§oo | M 16E |35 | LT |5 [F0 g |70 |25 | 6y | A 67 |6
3200 |2y 66|75 | LY |35 |3 < [0 |9
TechInitials | —~ | ~ | |~ |~ |28 |on | = |~ |~ |~ |70 | 55520
WQ Instruments Used: ~ Salinity 7. 4 -o8c304 DO - A3
Comments '
Test Set Up By AWD Data Verified By Date Verified Oot - w/ %

Forms\Lab\Datashees\Larvalfish\Topsmel\7D-WQ-PAGE 2.DOC

September 26, 2002
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EVS ENVIRONMENT CONSULTANTS
7-d Atherinops affinis TOXICITY TEST — DAILY SURVIVAL DATA

Client Avimuth  (Fol M;JJ) Sample ID C d &//OWL'
EVS Project No. 05-0202-SY¢ : Test Species/Batch A. e)ﬁﬁm'u’ //ﬂuq ‘Q‘—. of
EVS Work Order No. QYoo 5 Test Initiation Date/Time Hug 4{? zggs(r;,) 27
U 7 [ ——
No. of Organisms/Volume 0 3 /900mL
/
Pan Number of Survivors — Day of Test
Coglc;;en"trfgon Rep. No 1 9 3 4 5 6 b Comments
Al 1SS Y 1 S5SIANlg s
/ — —_— i
B 2 9 { 3 \/ 3 S y
. v ~ — X
(oo [ ¢ 3135 | TS5 515 |
D | 4 |SA s | ST LIS |5
El s SISy 5] 518 [F
Al ol 15l S 2lg |«
L N S O Mo T w0 O I I O
320 Cl #5185 s 151515 |5
D | 99|75 |C|SIg[s |
El o5 1D Iy IS ]Als |5
—
Al lg |5 [ 1> 5] |8
~ | — ~
O L T W =W I A P e Y ) 5
— = —
SO e i3 |5 5y D | 5]s |y
— | =1 . | - e -
E s |5 (S s |13 PPsls |y
Alle L Y14 £ 1Y | F 14 | ¢
, ~
B lig S S5 |5 1558
7 7 ~
| 00O cl,¢ | €5 S | 21518 |
b lia ¥ I v 2|z |2 |2
1
E leo | F d 1y l¢l 412 |3
Technician Initials T ~ p“ 4&6 A A M,‘;S o
Sample Description d‘e"’f ._colorfess .
Data Verified By Q a t%‘ . Date Verified (9 b(’ -Tr / 9y
l J \ \ ’ N L{ T

Forms\Lab\Datasheets\Larvalfish\Topsmelt\7D-SURVIVAL.DOC September 30, 1999



EVS ENVIRONMENT CONSULTANTS
7-d Atherinops affinis TOXICITY TEST - DAILY SURVIVAL DATA

Client Arimah (ol Mfo) Sample ID ln  reeftoX
EVS Project No. 05-5302-5¢ Test Species/Batch __ 4. :3/3#’,'/5/5' / /7"&9'%: o
EVS Work Order No. Qoo Jpi Test Initiation Date/Time g é},‘zgyp © ey
No. of Organisms/Volume 4 %’/ / ‘zlooml,
Pan Number of Survivors — Day of Test
Constzntr tion | Rep. | No. 1 2 3 4 5 6 7 Comments
e A g ||z v 2|2
B-| 29 |72 - Q ——— S
[§o2 c |2 |513 13121312 |0
Pola || | p iy |tjo
“E 25 % (’ { O
Alz6 0 D
B |17 | o ] —
200 C |l | |2 L
D | 9 W& |
Elz3o]o -
A i
Bl 2
€l 3
D | ¢
E S
A b
G
¢ £
P 9
E 0
. ¥
TechnicianTnitials | Jun | & | A | Iy | & | ~ %‘; Jua
Sample Description __¢lesmr, o / or LeAS |
Data Verified By Q\ al %,\] %ﬁ‘l Date Verified Ock - Vy/oy

Forms\Lab\Datasheets\Larvalfish\Topsmelt\7D-SURVIVAL DOC September 30, 1999



EVS ENVIRONMENT CONSULTANTS -

7-d Atherinops affinis SURVIVAL AND GROWTH TOXICITY TEST — DRY WEIGHT DATA

Client bpimath (Fooris) Start Date (Day 0) Dusus? T 200t
EVS Project No. OG- 0803-SY Sample ID | Y (o Btfor
EVS Work Order No. ogoo 38U, Balance Type/Serial Number - Sortanan  BPU) ,D
Sample ID Rep. Pan | Pan Weight | Final Weight (mg) | Number of | Number Comments (e.g., confirmation Tech.
99 | L No. (mg) ' (pan + biomass) ' Survivors Weighed | weights, organisms lost in transfer) | Init.
Coatrel A A i |j230,92] 24048 e 5 AN
3 Q| 234 123 9. b} s Is
C 3 |7233.F3 1238 43 ¢ iy
D | 4 |razts | 123999 s € | Ned - SBEEE
4 AN 5 <
310 4 b 103655 | (23945 ¥ ¢
B 2 1122338 | /223 3% s s
C | & |122£35 | 12330 s 3 .
D 9 11135 ¢4 1240.6° 5’ 5 el 14060 by o
E 1@ 13058 12353¢ s s
S6o A Li | /7240.99| 124489 3y g
B |2 | j2%0.2V [243.30 5 iy
C 13 | (13302 1236.09 s Ie
D I (122279 i228.06 v s yemsiphed 12280/ a4 .
E | s lv2z ] 23258 ¢ 5 VI
1. Re-confirm weights for 10% of final weights and record under “Comments”; relative percent difference (RPD) between pairs of weights should be <10% of organism weight.
Data Verified By oV Ot u(a/ oy

Forms\Lab\Datasheets\Larvalfish\Topsmelt\7D-DRY WEIGHT.DOC
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EVS ENVIRONMENT CONSULTANTS
7-d Atherinops affinis SURVIVAL AND GROWTH TOXICITY TEST - DRY WEIGHT DATA

., _ 7
Client Aumuh [ £ O/«/m) Start Date (Day 0) Aunust 27, 200 ¢
EVS Project No. Of - ©302 -3¢ Sample ID Lo B Jtox
EVS Work Order No. Ofo o33 Y Balance Type/Serial Number Sorfosws  BP 20Y)
Sample ID Rep. Pan | Pan Weight | Final Weight (mg) | Number of | Number Comments (e.g., confirmation Tech.
Yo No. (mg) ' (pan + biomass) ' Survivors | Weighed | weights, organisms lost in transfer) | Init.
' ! B e
[o00 A A1k (22006 j234.4F U ¢ ~ 4
B (F | 123233 | %36.19 ig Y
C 1§ | 1222h40 1232.10 3 £
D (9 | 22561 r227-2% 2 2
E 201,233,981 (23336 3 2
. W ! 1238,29
1§00 A LU | 233.3¢] 23648 2 2 |P*
B | 12 |r226,36 o
C L3 | 1224.36
D | 19 |1229.3F
— P
F | 15 [rz2bss
2209 A 2b |1205.08
5 L3 |122¢.6D
. ~
C 2§ (22945
D )—? / }3 & SQ,
= 30 [1L36.4 \ \l/
L. Re-confirm weights for 10% of final weights and record under “Comments”; relative percent difference (RPD) between pairs of weights should be <10% of organism weight.
Data Verified By (), af ‘&n\ % Date Verified @d—— Y24 / ob
- ' e ! 77
( August 26, 2002

Forms\Lab\Datash

\Larvalfish\T

I\7D-DRYWEIGHT.DOC




Test: LF-Larval Fish Growth and Survival Test
Species: AA-Atherinops affinis
Sample ID: REF-Ref Toxicant

Test ID: RTAACu39

Protocol: EPAW 95-EPA West Coast

Sample Type: CU-Copper

Start Date: 8/27/2004 End Date: 9/3/2004 Lab ID: BCEVS-EVS Environment Consuitants
No. Fish Total Tare

Pos| ID | Rep Group Day 0| Day 1| Day 2| Day 3] Day 4| Day 5| Day 6| Day 7 Weighed Wagt(mg) | Wgt(mg)
1 1 D-Control 5 5 5| 1240.48| 1236.92
2 2 D-Control 5 5 5| 1239.67] 1234.84
3 3 D-Control 5 5 5] 1238.43] 1233.83
4 4 D-Control 5 5 5| 1239.99] 1234.81
5 5 D-Control 5 5 5| 1241.27] 1236.78
6 1 32.000 5 4 4] 1239.45| 1236.55
7 2 32.000 5 5 5| 1227.87| 1223.58
8 3 32.000 5 5 5! 1233.01] 1228.35
9 4 32.000 5 5 5| 1240.6] 1236.84
10| 5 32.000 5 5 5| 1235.34] 1230.58
11 1 56.000 5 5 5| 1244.89] 1240.99
12| 2 56.000 5 5 5| 1243.8] 1240.22
13} 3 56.000 5 5 5| 1236.09] 1232.03
141 4 56.000 5 5 5| 1228.06] 1222.7
15] 5 56.000 5 5 5| 1232.58| 1227.91
16 ] 1 100.000 5 4 4] 1234.17] 1231.06
17| 2 100.000 5 5 5] 1236.19] 1232.73
18] 3 100.000 5 5 5] 1232.1 1227.4
19| 4 100.000 5 2 2| 1227.27] 1225.62
20| & 100.000 5 3 3| 1233.36|] 1229.98
21 1 180.000 5 2 2| 1235.48| 1233.34
22| 2 180.000 5 0 0 0 0
23] 3 180.000 5 0 0 0 0
24 | 4 180.000 5 0 0 0 0
25| 5 180.000 5 0 0 0 0
26 | 1 320.000 5 0 0 0 0
271 2 320.000 5 0 0 0 0
28 | 3 320.000 5 0 0 0 0
29 | 4 320.000 5 0 0 0 0
30| 5 320.000 5 0 0 0 0

Comments: 09-0302-54, 0400384

Page 1 ToxCalc 5.0 Reviewed by:

aliy
Oct.
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Page 1

Larval FIsh Growth and Survival Test-7 Day Survival

Start Date: 8/27/2004 TestID: RTAACu39

Sample ID:

REF-Ref Toxicant

End Date: 9/3/2004 Lab ID: BCEVS-EVS Environment Cc Sample Type: CU-Copper
Sample Date: Protocol: EPAW 95-EPA West Coast Test Species: AA-Atherinops affinis
Comments: 09-0302-54, 0400384
Conc-ug/L 1 2 3 4 5
D-Control 1.0000 1.0000 1.0000 1.0000 1.0000
32 0.8000 1.0000 1.0000 1.0000 1.0000
56 1.0000 1.0000 1.0000 1.0000 1.0000
100 0.8000 1.0000 1.0000 0.4000 0.6000
180 0.4000 0.0000 0.0000 0.0000 0.0000
320 0.0000 0.0000 0.0000 0.0000 0.0000
Transform: Arcsin Square Root Rank 1-Taliled Number Total
Conc-ug/L  Mean SD Mean Min Max CV% N Sum___ Critical Resp Number
D-Control 1.0000 0.0000 1.3453 1.3453 1.34563  0.000 5 0 25
32 09600 0.0894 1.2977 1.1071 1.3453 8.207 5 25.00 17.00 1 25
56 1.0000 0.0000 1.3453 1.3453 1.3453 0.000 5 27.50 17.00 o] 25
100 0.7600 0.2608 1.0737 0.6847 1.3453 26.959 5 20.00 17.00 6 25
*180 0.0800 0.1789 0.3174 0.2255 0.6847 64.711 5 15.00 17.00 23 25
320 0.0000 0.0000 0.2255 02255 0.22565 0.000 5 25 25
Auxlliary Tests Statistic Critical Skew Kurt
Shapiro-WiliK's Test indicates non-norrnal distribution (p <= 0.01) 0.87543 0.888 0.19148 2.19139
Equality of variance cannot be confirmed
Hypothesls Test (1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 100 180 134.164
Trimmed Spearman-Karber
Trim Level EC50 95% CL
0.0%
5.0% 12121 107.05 137.25
10.0% 12251 106.69 14068 1.0 9
20.0% 12490 100.06 155.92 09 )
Auto-2.0% 121.16 107.14 137.03 ug/L Cu
0.8 4
0.7 4
%’0.6:
%0.5
Qo044
0.3 1
0.2 4
0.1 4
0.0 4
1 10 100 1000
Dose ug/L

Dose-Response Plot

093
083
073
206 ]

M 051

8 043 1
~ p
0.3
023
013

D-Control

*180 4

320

ToxCalc v5.0.23

Reviewed by:
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Page 1

Larval Fish Growth and Survival Test-7 Day Growth (US)

Start Date:  8/27/2004 TestiD: RTAACuU39 Sample ID: REF-Ref Toxicant
End Date: 9/3/2004 Lab ID: BCEVS-EVS Environment Cc Sample Type: CU-Copper
Sample Date: Protocol: EPAW 95-EPA West Coast Test Species: AA-Atherinops affinis

Comments: 09-0302-54, 0400384

Conc-ug/L 1 2 3 4 5

D-Contro!  0.7120¥ 0.9660 0.9200 1.0360 0.8980
32 0.5800,7°0.8580 0.9320 0.7520 0.9520

66 0.7800 0.7160 0.8120 1.0720 0.9340

100 0.6220 06920 08400 0.3300 0.6760

180 0.4280 0.0000 0.0000 0.0000 0.0000

320 0.0000 0.0000 0.0000 0.0000 0.0000

Transform: Untransformed 1-Tailed Isotonic
Conc-ug/lL.  Mean SD Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
D-Control 0.9064 0.1208 0.9064 0.7120 1.0360 13.330 5 0.9064 1.0000
32 08148 0.1529 0.8148 0.5800 0.9520 18.764 5 0.859 2300 0.2451 0.8388 0.9254
56 0.8628 0.1413 0.8628 0.7160 1.0720 16.373 5 0409 2300 0.2451 0.8388 0.9254
*100 0.6520 0.2178 0.6520 0.3300 0.9400 33.401 5 2387 2300 0.2451 0.6520 0.7193
*180 0.0856 0.1914 0.0856 0.0000 0.4280 223.607 5 7.701 2.300 0.2451 0.0856 0.0944
320 0.0000 0.0000 0.0000 0.0000 0.0000 0.000 5 0.0000 0.0000
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.97983 0.888 0.24836 0.34826
Bartlett's Test indicates equal variances (p = 0.81) 1.6194 13.2767
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE _ F-Prob df
Dunnett's Test 56 100  74.833t 0.24513 0.27045 0.56964 0.0284 9.0E-07 4,20
Linear Interpolation (200 Resamples)
Point ug/L SD 95% CL(Exp) Skew
1Co5* 2145  21.58 169 91.64 0.6918
IC10 61.43 22.13 0.00 103.56 -0.1239
IC15 7210 20.41 119 11852 -0.5135 1.0 >
1C20 82.78 15.91 41.12 121.23 -0.0104 0.9 1
1IC25 93.45 13.98 53.16 12415 0.0254 |
1C40 115.28 11.42 71.83 139.88 -0.3487 0.8 1
IC50 12808 1081 8476 150.27 -0.4718 ugiL Cu 07 1
* indicates IC estimate less than the lowest concentration © 06 1
§05-
-
&0.4:
0.3 1
0.2 4
0.1 4 '
0.0 r T ——
0 100 200 300 400
Dose ug/L

Dose-Response Plot

1.2
14
P
2 o8]
-§ T DU N U 1-tail, 0.05 level
gos6 ] of significance
51
>
& 04
=]
0.2 4
0 T T T 1
S o o =] Q [=]
5 © '] =} @D Y
§ T T «
o)
ToxCalc v5.0.23
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APPENDIX B

Raw Data and Statistical Analyses:

Dendraster excentricus



EVS ENVIRONMENT CONSULTANTS
ECHINOID FERTILIZATION TOXICITY TEST DATA SUMMARY

Client A mom Comsoetingg QRove  EVS Analysts kes [awn
EVS ProjectNo. o9 -az02 3—@/04_,“,2“ -o4l Test Initiation Date 23 AVCUST 200%
EVS Work Order No. Oy oo %S

SAMPLE TEST SPECIES

Identification ¢ -creek ~OR24 04 Organism _D%beg%—

Amount Received Sx 200 Source . s ,
Date Collected 204 AQCUST 220 G Date Received 23 A 3 st 2004

Date Received 23 ACGUST 2004 Reference Toxicant AN

Temperature (°C) < -0 Current Reference Toxicant Result

pH -0 Reference Toxicant Test Date 2.3 A bk 200l
Dissolved Oxygen (mg/L) 6.0 .5 < S IC50 (and 95% CL) 2.3 ( 2 -2 4) L sDX
Conductivity (umhos/cm) 9240 Reference Toxicant Warning Limits (mean + 2SD) and CV
Salinity (ppt) s —©5 2% 39% whboa]l sps; Cv/ =bo
Ammonia (mg/L N) _ J

Chlorine (mg/L Cl) -

Other O <. % ! o ‘_g\ ]@M

DILUTION/CONTROL WATER (initial water quality)y =~ TEST CONDITIONS

Water Type oy Skralied o< “b[ul—-sw Temperature Range (°C) iSro~ 60

Temperature (°C) ib-o pH Range -0 ~-%-|
pH €-O Dissolved Oxygen Range (mg/L) €< -%S
Dissolved Oxygen (mg/L) <-3 Salinity Range (ppt) 2%
Salinity (ppt) 2R Sperm:Egg Ratio 2000 |
Other _— Test Duration 10 (0
Other —

TEST RESULTS Tcso' sor (ugi— sz-&\ yaqN

Tc25! -5 (u-k-- 27.-(2)/'/- vj\}

NOEC ¥ / u,/u

Loec " Al [ ouly

,}r\\ Ct\:\’ Date Verified @ (/(Z A / o4

Data Verified By O\ (,\Q
l

Forms\Lab\Datasheets\Echinoid\SUMMARY.DOC September 30, 1999



EVS ENVIRONMENT CONSULTANTS

ECHINOID FERTILIZATION TOXICITY TEST INITIAL WATER QUALITY

Client Aot Carasoctinat Cooup Test Initiation Date/Time 2= A ot 2004 & 1336
EVS ProjectNo.  ogq-63c2.-S H—/oq —iggy ol TestSpecies Do drasy exccedricas
EVS Work Order No. ¢, e 25 Source/Date Received (azsbocdd Sealab Suadies !ZW'A |
Logbook Ecloncll H 2 Pages g3-3% Test Duration W00 2804
Sample ID Conc/Rep Temperature pH Salinity Dissolved Comments
Gogscer | v (°C) (op) | Oxygen (mglL)
COMTROL 1b-O 80 2% €3
BRNE cTu l6-0 %-\ 2% %3
(P ¥ 6.0 g0 2% L3 72
A4 6.0 -0 2% $-3
19-% i6-0 %-0 2% %2
33.35 i35 le—er %-O 2% %2
XS\ 15-0 jb-© o) 1% 3=
Tech. lit. | f5f 2 K | KL N
WQ Instruments Used:  Temp.C oMb edad e PH AL -A -5\ Salinity 1L-A-03030P0 1 -A -Oli2e)
Hormoeler -©
Data Verified By O ol £ Date Verified Ock . 2./ oYy
] '\ \ | I

Forms\Lab\Datasheets\EchinoidiWQ-DATA.DOC

September 30, 1999



EVS ENVIRONMENT CONSULTANTS
ECHINOID FERTILIZATION TOXICITY TEST - EGG COUNT (SAMPLES)

Client Aziqutw coromn i Cocs?f Test Initiation Date/Time 9% Auveust 200% @13 3q_
EVS Project No. s ,O‘_gop_.‘s w/ou -i2u-ouy  Test Species
EVS Work Order No. ¢o023€< ' Source/Date Received |}, k ;! Sealab Sula ZZ?R “Z;}k
Logbook g {2 o) &3 Pages 5333 Test Duration ol O »
Sperm:Egg Ratio 2000 \
- (’S'anyplfeOI?DZ%c l"Replicate Number of Number of Comments Tech.
AN I Fertilized Eggs | Unfertilized Eggs 7 ;,‘._z’ Initials
A *3 22 def
o B 3 26
S C 36 2y
D +2 23 v
A 6i 39 et
B (X2 3%
T4 C 62 %
D 60 4o %
A S& G L
B 5% 42 \
18-% ¢ 41 59 G-t /
D SS 4SS 3!4
A 49 S\ 4t
B SO SO
335 C S5O 50
D 4% s2
A PR AS v
~ B | 23 33 #4
5 c 24 %6 [
D 23 13 %
A k2 23 &
CoOrreoC B 30 20
SEA C T 26
ARy T A 23 7

Data Verified By (), ol f(\'\ 4:-\ Date Verified OD{Z - U/oy
] e

Forms\Lab\Datasheets\Echinoid\SAMPLECOUNTS.DOC  September 30, 1999



EVS ENVIRONMENT CONSULTANTS
ECHINOID FERTILIZATION TOXICITY TEST — EGG COUNT (SAMPLES)

Test Initiation Date/Time 29 Acquest ZoOY @ 13134

Test Species Do deast,, excodirces:

Source/Date Received M&W} A“a,,g

Client AzimoTu COMSOLTING QROLEL .

EVS Project No. pq - o002 -Sq.'/oq- — L2 4 ~Olpcy
EVS Work Order No. ouomzes

Logbook E.|l. o4 sz Pages 53-SXx Test Duration 040
Sperm:Egg Ratio 2 ~ne
Sample ID Replicate Number of Number of Comments Tech.
Fertilized Eggs | Unfertilized Eggs Initials
Beine A 6 Cas M
COEOL B *3 %

C 39 2\

D *3 23 v
A

B

C

D

A

B

C

D

A

B

C

D

A

B

C

D

A

B

C

D

Data Verified By Q] aﬂ k JG\ Date Verified Oo" -Y / oY

l;)"

Forms\Lab\Datasheets\Echinoid\SAMPLECOUNTS.DOC September 30, 1999



Test: SC-Sperm Cell Fertilization test
Species: DE-Dendraster excentricus
Sample ID: G CREEK-082404
Start Date: 8/27/2004 10:10

End Date: 8/27/2004

Test ID: 0400385

Protocol: EPS1/RM/27-EC 92 (Sperm Cell)

Sample Type: EFF2-Industrial

Lab ID: BCEVS-EVS Environment Consultants

Total Number Number
Pos| ID | Rep Group Counted Fertilized | Unfertilized Notes
1 1 D-Control 100 77 23
2 2 D-Control 100 80 20
3 3 D-Control 100 74 26
4 4 D-Control 100 77 23
5 1 B-Control 100 76 24
6 2 B-Control 100 73 27
7 3 B-Control 100 79 21
8 4 B-Control 100 77 23
9 1 4.700 100 78 22
10| 2 4.700 100 74 26
11 3 4.700 100 76 24
12| 4 4.700 100 72 28
131 1 9.400 100 61 39
14 | 2 9.400 100 62 38
151 3 9.400 100 62 38
16| 4 9.400 100 60 40
17 1 1 18.800 100 56 44
18 | 2 18.800 100 58 42
19| 3 18.800 100 59 41
20| 4 18.800 100 55 45
21 1 37.500 100 49 51
22| 2 37.500 100 50 50
231 3 37.500 100 50 50
24 | 4 37.500 100 48 52
25| 1 75.100 100 25 75
26 | 2 75.100 100 27 73
27| 3 75.100 100 24 76
28| 4 75.100 100 27 73

Comments: Azimuth Consulting Group (Polaris), 09-0302-54 (0400385)

Page 1

ToxCalc 5.0

Reviewed by:%rgel \
Oct- Vi 0y



Page 1

Sperm Cell Fertilization test-Proportion Fertilized

Start Date:  8/27/2004 10:10  TestID: 400385 Sample ID: G CREEK-082404
End Date: 8/27/2004 Lab ID: BCEVS-EVS Environment Cc Sample Type: EFF2-Industrial
Sample Date: 8/24/2004 Protocol: EPS1/RM/27-EC 92 (Sperm ( Test Species: DE-Dendraster excentricus
Comments: _ Azimuth Consulting Group (Polaris), 09-0302-54 (0400385)
Conc-% 1 2 3 4

D-Control  0.7700 0.8000 0.7400 0.7700
B-Control 0.7600 0.7300 0.7900 0.7700
4.7 0.7800 0.7400 0.7600 0.7200

9.4 0.6100 0.6200 0.6200 0.6000

18.8 0.5600 0.5800 0.5900 0.5500

37.5 0.4900 0.5000 0.5000 0.4800

75.1 0.2500 0.2700 0.2400 0.2700

Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean SD Mean Min Max CV% N t-Stat _ Critical MSD Mean N-Mean
D-Control  0.7700 0.0245 0.7700 0.7400 0.8000 3.181 4 0.7700 1.0000
B-Control 0.7625 0.0250 0.7625 0.7300 0.7900 3.279 4
4.7 0.7500 0.0258 0.7500 0.7200 0.7800 3.443 4 1.546 2410 0.0312 0.7500 0.9740
*9.4 06125 0.0096 0.6125 0.6000 0.6200 1.563 4 12.175 2410 0.0312 0.6125 0.7955
*18.8 0.5700 0.0183 0.5700 0.5500 0.5900 3.203 4 15.460 2410 0.0312 0.5700 0.7403
*37.5 0.4925 0.0096 0.4925 0.4800 0.5000 1.944 4 21.450 2410 0.0312 0.4925 0.6396
*75.1 0.2575 0.0150 0.2575 0.2400 0.2700 5.825 4 39.616 2410 0.0312 0.2575 0.3344
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.96771 0.884 -0.0461 -0.3022
Bartlett's Test indicates equal variances (p = 0.47) 4.56528 15.0863
The control means are not significantly different (p = 0.68) 0.42857 2.44691
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 47 9.4 6.6468 21.2766 0.03118 0.04049 0.14215 0.00033 5.1E-18 5, 18
Log-Linear Interpolation (200 Resamples)
Point % SD 95% CL(Exp) Skew
1C05 5.180 0.661 1.565 6.056 -2.4799
1IC10 6.314 0.363 5.072 7.317 -0.3761%
1IC15 7.655 0.380 6.468 8.804 -0.0227 1.0
1C20 9.242 0946 8.159 13.672 1.6390 091
1C25 16.673 2353 10.367 23.598 0.0429 ]
1C40 41.0860 0.897 38.450 44.063 -0.0075 0.8 1
IC50 51581  0.976 49.063 54.697 0.0961 %viv 07 ]
g 0.6 :
% 0.5
& 04 )
0.3 1
0.2 1
0.1 4
0.0 T T T rr
1 10 100

Dose %

Dose-Response Plot

13
1-tail, 0.05 level
] of significance
03 . . . . .
B B ~ = © w0 -
= = < [} w0 g n
S 5 * T I ™
o s}
o) o
Statistical comparisons were against the D-control
N
ToxCalc v5.0.23 Reviewed by. ae
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Page 1

Sperm Cell Fertilization test-Proportion Fertilized

Start Date:  8/27/2004 10:10  TestID: 400385 Sample ID: G CREEK-082404
End Date: 8/27/2004 LabID: BCEVS-EVS Environment Cc Sample Type: EFF2-Industrial
Sample Date: 8/24/2004 Protocol: EPS1/RM/27-EC 92 (Sperm ( Test Species: DE-Dendraster excentricus
Comments: __ Azimuth Consulting Group (Polaris), 09-0302-54 (0400385)
Conc-% 1 2 3 4

D-Control  0.7700 0.8000 0.7400 0.7700
B-Control 0.7600 0.7300 0.7800 0.7700
4.7 07800 0.7400 0.7600 0.7200

9.4 06100 0.6200 0.6200 0.6000

18.8 0.5600 0.5800 0.5900 0.5500

37.5 0.4900 05000 0.5000 0.4800

751 0.2500 0.2700 0.2400 0.2700

Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean SD Mean Min Max CV% N t-Stat  Critical MSD Mean _ N-Mean
Pooled 0.7663 0.0233 0.7663 0.7300 0.8000 3.036 8 0.7663 1.0000
4.7 0.7500 0.0258 0.7500 0.7200 0.7800 3.443 4 1.390 2.508 0.0293 0.7500 0.9788
*9.4 0.6125 0.0096 0.6125 0.6000 0.6200 1.563 4 13.156 2.508 0.0293 0.6125 0.7993
*18.8 0.5700 0.0183 0.5700 0.5500 0.5900 3.203 4 16.793 2.508 0.0293 0.5700 0.7439
*37.5 0.4925 0.0096 0.4925 0.4800 0.5000 1.944 4 23.424 2.508 0.0293 0.4925 0.6427
*751 02575 0.0150 0.2575 0.2400 0.2700 5.825 4 43.533 2.508 0.0293 0.2575 0.3361
Aucxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.98075 0.896 -0.1412 -0.2089
Bartlett's Test indicates equal variances (p = 0.44) 4.83474 15.0863
The control means are not significantly different (p = 0.68) 0.42857 2.44691
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu __MSDp  MSB MSE  F-Prob df
Bonferroni t Test 4.7 9.4 6.6468 21.2766 0.02931 0.03826 0.16613 0.00036 1.9E-21 §, 22
Log-Logit Interpolation (200 Resamples)
Point % SD 95% CL(Exp) Skew
1C05 5346 0452 3380 6.032 -1.8281
1C10 6555 0307 5439 7.178 -0.4707
IC15 7.892 0.273 6.858 8.579 -0.3014 1.0
1C20 9379 0715 8.461 12502 1.9342 09 1
1C25 17.460 2.031 11554 22.636 0.0330 :
1C40 40999 0.628 38998 42.863 0.1265 0.8 4
IC50 50.738 0.809 48.086 53.622 0.1685 %viv 0.7 -
é 0.6 ]
% 0.5 )
& 04 :
0.3 4
0.2
0.1 1
0.0 — Y vrr
1 10 100

Dose %

Dose-Response Plot

1-tail, 0.05 level
of significance

0.1 3
"] Y T T v
3 ~ < [ 0 -
2 o © ~ i
[=} - * - [ M~
3 N § y
a

Statistical comparisons were against the-B-controt

Rled Co Lol

N
ToxCalc v5.0.23 Reviewed by: (Ae,
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EVS ENVIRONMENT CONSULTANTS
ECHINOID FERTILIZATION TOXICITY TEST DATA SUMMARY

Client Ariide Co . . - EVS Analysts KES, Akro

EVS Project No. o9 .0302 -s4 [ ou -(q_‘LL‘-OL“‘VTCSt Initiation Date 29 Awcost 2004
EVS Work Order No. OLOO 38S

SAMPLE TEST SPECIES

Identlﬁca‘lbtlonCL DD (Le!/’fox Skeck S (2 Organism Denadrastr exce broeos

Amount Keberved X 1L Source _ Weakbaid Sealab Sigolis [

Date Geﬁé’&gé' 26 Ap L 2004 Date Received 2F Acausk Zo,_-;g\,

Date Received AJ,L Reference Toxicant (SJ DS

Temperature (°C) i Current Reference Toxicant Result

pH Reference Toxicant Test Date E 200G
Dissolved Oxygen (mg/L) IC50 (and 95% CL) _ 2.3 (2-1-2 .é ~a IL sps
Conductivity (umhos/cm) Reference Toxicant Warning Limits (mean = 2SD) and CV
Salinity (ppt) 3AT W6 .all sDS,  cu/ =6O
Ammonia (mg/L N) “

Chlorine (mg/L Cl)

Other [\

DILUTION/CONTROL WATER (initial water quality) =~ TEST CONDITIONS

Water Type v Skesals L os ke ol S\ Temperature Range (°C) e o

Temperature (°C) \6-O pH Range g0
pH -0 Dissolved Oxygen Range (mg/L) -3
Dissolved Oxygen (mg/L) ¢-3 Salinity Range (ppt) 2K
Salinity (ppt) 2% Sperm:Egg Ratio 2000 '\
Other — Test Duration 0" o
Other —

TEST RESULTS T so: 223 (za-2- q-\'-a“- SDS

Tc 25 \ST\?.AL(\ MILSDS

NOEC L £ .ﬁalL DS

LOEC | |l_~aL sis

Data Verified By QC\ l l )
i

T

T

Date Verified @(} b / (01
(

Forms\Lab\Datasheets\Echinoid\SUMMARY.DOC September 30, 1999



EVS ENVIRONMENT CONSULTANTS
ECHINOID FERTILIZATION TOXICITY TEST INITIAL WATER QUALITY

Client J, momw Comsoivioe LeooP
EVS Project No. oq-D302-34& (o G - 1% 24 -Okly
EVS Work Order No. ouo0385

Test Initiation Date/Time 2. % Auﬁnk 2004 (> 13134

Test Species Dediasky evco s

Source/Date Received | psksid Seoleb S pluny “2:;, 2e09%

Logbook Ecis.cid ke Pages <3 -9 Test Duration \O. O
Sample ID Conc/Rep Temperature pH Salinity Dissolved Comments
(O (ppt) Oxygen (mg/L)
SDS g L | CorsTroC 6.0 3.0 2% €3
Lo 60 <0 2% €3
1-% i6-0 <0 2% €-3
32 i6-0 < o 2¥ <2
S-6 [6-O %€.0 2% <3
io -0 i6.0 0 2% €3

Tech. Init.

o/

47

+/

# | ey

WQ Instruments Used:

Data Verified By

I
C-¢

Forms\Lab\Datasheets\Echinoid\WQ-DATA.DOC

N

September 30, 1999

M, PH qL-A-S1  Salinity {L-A -0360:nP0 T -A-0W\2052.

Temp. ¢ o[} c;h A %
I Y

Date Verified

Ok 2 foy



EVS ENVIRONMENT CONSULTANTS
ECHINOID FERTILIZATION TOXICITY TEST - EGG COUNTS (CONTROLS)
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Test: SC-Sperm Cell Fertilization test
Species: DE-Dendraster excentricus
Sample ID: REF-Ref Toxicant
Start Date: 8/27/2004 10:10

End Date: 8/27/2004

Test ID: rtscsds9

Protocol: EPS1/RM/27-EC 92 (Sperm Celi)
Sample Type: SDS-Sodium dodecyl sulfate
Lab ID: BCEVS-EVS Environment Consultants

Total Number Number
Pos| ID | Rep Group Counted Fertilized | Unfertilized Notes
1 1 D-Control 100 77 23
2 2 D-Control 100 80 20
3 3 D-Control 100 74 26
4 4 D-Control 100 77 23
5 1 1.0 100 70 30
6 2 1.0 100 72 28
7 3 1.0 100 69 31
8 4 1.0 100 68 32
9 1 1.8 100 45 55
10| 2 1.8 100 47 53
11 ] 3 1.8 100 46 54
12| 4 1.8 100 49 51
13 ] 1 3.2 100 25 75
14 | 2 3.2 100 26 74
15| 3 3.2 100 24 76
16 | 4 3.2 100 27 73
171 1 5.6 100 10 90
18 | 2 5.6 100 14 86
191 3 5.6 100 9 91
20| 4 5.6 100 10 90
21 1 10.0 100 2 98
22| 2 10.0 100 2 98
23] 3 10.0 100 1 99
24 | 4 10.0 100 2 98
Comments: Azimuth Consulting Group 09-0302-54 (0400385)
Page 1 ToxCalc 5.0 Reviewed by:
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Sperm Cell Fertilization test-Proportion Fertilized

Start Date: ~ 8/27/2004 10:10  TestID: rtscsds9 Sample ID: REF-Ref Toxicant .
End Date: 8/27/2004 Lab ID: BCEVS-EVS Environment Cc Sample Type: SDS-Sodium dodecy! sulfate
Sample Date: Protocol: EPS1/RM/27-EC 92 (Sperm ( Test Species: DE-Dendraster excentricus
Comments: _ Azimuth Consulting Group 09-0302-54 (0400385)

Conc-mg/L 1 2 3 4

D-Control 0.7700 0.8000 0.7400 0.7700
1 07000 0.7200 0.6900 0.6800

1.8 04500 04700 04600 0.4900

3.2 0.2500 0.2600 0.2400 0.2700

56 01000 0.1400 0.0900 0.1000

10 0.0200 0.0200 0.0100 0.0200

Transform: Untransformed 1-Tailed Isotonic
Conc-mg/L _ Mean SD Mean Min Max CV% N t-Stat _ Critical MSD Mean N-Mean
D-Control 0.7700 0.0245 0.7700 0.7400 0.8000 3.181 4
*1 0.6976 0.0171 0.6975 0.6800 0.7200 2.448 4 5.813 2410 0.0301
*1.8 04675 0.0171 04675 04500 0.4900 3.653 4 24.254 2.410 0.0301
*3.2 0.2550 0.0129 0.2550 0.2400 0.2700 5.063 4 41.292 2.410 0.0301
*5.6 0.1075 0.0222 0.1075 0.0900 0.1400 20.627 4 53.118 2.410 0.0301
*30 0.0175 0.0050 0.0175 0.0100 0.0200 28.571 4 60.334 2.410 0.0301
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.94353 0.884 0.48689 0.03974
Bartlett's Test indicates equal variances (p = 0.33) 5.73659 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE __ F-Prob df
Dunnett's Test <1 1 0.03006 0.03904 0.38532 0.00031 3.5E-22 5,18
Log-Linear Interpolation (200 Resamples)
Point mg/L SD 95% CL(Exp) Skew
1Co5* 0.2818 0.0398 0.1777 0.4281 0.4398
IC10* 0.6429 0.1027 0.3830 1.0315 0.5219
IC15 1.0278 0.0806 0.6655 1.1634 -1.2547 1.0 >
1C20 1.1671 0.0441 1.0139 1.2853 -0.3348 09:
IC25 1.3159 0.0419 1.1718 1.4292 -0.2285 =
IC40 1.82956 0.0507 1.6670 1.9678 -0.0985 0.8 4
IC50 2.2774 0.0469 21219 2.4035 -0.2200 mgiL. SDS 47 ]
* indicates IC estimate less than the lowest concentration E
§0.6:
g 054
8 0.4
[l
0.3 4
0.2 4
[
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1 10
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Dose-Response Plot
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APPENDIX C
Chain-of-Custody Form



CHAIN'OF'CUSTODY/TEST REQUEST FORM EVS environment !95Pemberton Avenue

consuttants North Vancouver, BC

Please see instructiéns for completion on back. Shaded areas to be completed by EVS Laboratory upon sample receipt. Canada V7P 2R4
Client Name: ‘(?:levﬂ—} Co'\éz‘gﬂ niby FD_L Client Contact Name: (! meadl Wiackhiaboal /‘6{714-? [Poradd Ship to: & \(/S 5 1 1 O st /cm% . ;—le gg:'gsgg'gi;
Address: ad; é “g,_) - = T Phone: {604‘2@30 - i3 145 %{E&/m A‘I—f . 1( www.avsenvironment.com
1§~ QA0 25; Bvoodh woan : ) — P . _
{,Li"). - v S I S it Fax (209 739- 4030 _ Moin \Vancouyer, BL VI 22Y shipping Date: P B LA
NarLoovsl B V&= 26 % Sampled By: _Pegrmmelonmtmltsor ¢ .l clen b c Conndin T
. _ SRNDRM .| _ Sampled By: e C-Mac ) l\g’\ Attn: &= nimz/md Sy A
: R R ° | 2] Tests) Reguested 3 HEERE
N oo .~ - J==
i- e | as|£EF S = X S <
3 =N|E 8 20 = e ~ -i -
_ Polielaz|gd| s, .Eggag\ﬁ 2
“ Collection Date Time w 22|58 S88c (€8 IR W% - £ 3 Notes? (e.g. preserved,
(dd/mmmyy) | (24-h clock) Sample Identification 5 55|57 2285 (32 1| T & e s saltwater, freshwater,
G |28|20 § 09 - e N X kit ‘%i " may contain séwagei
5 |€2|85) 8884 [2&|®%|T = Py g
g |25lo8]| ES5<= gﬁc{g-ﬁ‘g s >
o |(82|a® 2ER R Y e}
P ZaiEr| =3 R ERCTI R R N
k' For composite sample record date & time starting and ending @ LT[ ~ v \E’;
L ERY A ) Frech ot
%, L ey | N [ . pe
: {Oux o100 |G-Gedl agimst |E | I5kaotke |V I/ ~2 oot
O = > X —t > =
L2 ’8’ 2@ %\D 7 )
K
N
bt
PO/Reference No.: T’{’ (D503 | Comments/instructions: O) TL(‘S‘M/Q 1D ives ﬂﬁmEc( ‘ﬂ»pr\, G _.C'/_egﬁ ofr o4 a
; — 2
Project Tile:  Paisyis  WIWIER. by tht cligsd s refreit
‘Results Needed By: ) .
— 5 - - — — - -
A} Released By:c Al Aieth pate: 5’47,"0) < Egfod B) Received by: ﬁ}{i" Dateg-'—? Auc! Ou C} Released By: Date: D) Received by: Date:
R T R . ' ; . .
Company: Aparn !4\ ~ Time: _ 4L OO Company: EUS Time: ﬁ QS: Company: Time: ) Company: Time:
| Courier name: s &+ s 7 / Fed Cx T~ ) Courier name:
, Shipping containérs received secure? { Yesj No s Shipping containers received secure?  Yes No
Shipping containers secured by: Straps) Lock Other - Shipping containers secured by:  Tape S!rapsI Loc;< Other . ||
cle one, A - circle one, i
Custody seals used? Yes No METTR)L ST&\?S Custody_seals intact? (/Y% No N/A Custody seals used? Yes - No ( Custody seals intact?  Yes No N/A
1 Recelving Water (RW); Effluent (E); Elutriate (ELU); Sediment (SED); Chemical (CHEM.); Stormwater (SW); Other (Please Specify) . i . Distribution of copies: White, yellow, pink - accompany the shipment

2 Collapsible Carboy (CC); Glass Jar (GJ); Jerry Can (JC); Plastic HDPE (P); Plastic Bucket (PB); Other (Ploase Specityj . Orange - retained by consignor (e.g., shipper)
3 Please note any conditions the lab should be aware of for safety and storage concerns . Yellow - retained by consignee (e.g., receiver)
4 Acceptable (A); Unacceptable (U). Please nole specifics (e.g., broken, leaking, lid not on) under Comments/instructions Pink - for use as needed

Revision Date: Sept. 25, 2000 Whits - returned to consignor by consignee

s}




APPENDIX F

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



Environment i
Bl oo Coveomement
Prairie & Northern Region
Environment Canada
Rm 200, 4999 98th Ave.
Edmonton, AB T6B 2X3

Bruce Donald

Cominco Mining Partnership & Teck Cominco Metals Ltd.
Bag 2000

Kimberley, BC

V1A3E1

August 9, 2005
Dear Bruce Donald,

RE: Polaris 2004 Annual Report

In our review of the Polaris 2004 Annual Effluent and Water Quality Report, due March
31, 2005, it was noted that some Environmental Effects Monitoring (EEM) information
does not appear to have been provided as required under Metal Mining Effluent
Regulations (Schedule 5, Part 1). Please see the appended list of deficiencies relating
to effluent characterization, water quality monitoring and sublethal toxicity testing for
your facility.

If missing information was collected but not included in the above report, please submit
this information to Environment Canada by September 30, 2005. Please ensure that all
deficiencies are addressed in future reports. Failure to provide all information required
under the Environmental Effects Monitoring Program will result in non-compliance.

Please be reminded that guidance is provided on the National EEM Website to assist
you, at http://iwww.ec.gc.ca/eem/English/Publications/web publication/ec water/.

If you have any questions, please do not hesitate to contact me [Phone (780) 951-8754,
jenny.ferone@ec.gc.ca).

Sincerely,

OUAQO\ %.L‘\) :\\, (Q)‘\

Jenny Ferone, Regional EEM Coordinator
cc Peter Blackall

Chuck Brumwell
Ken Russell

Canadi . gc.ca

Saaloger Paper / Pupier Bos-Loge”



Polaris (7834-3-37/C263-9)
2004 Annual Effluent and Water Quality Review

General:
¢ Methods, detection limits, and QA/QC need to be included in the future.
¢ Latitude/longitude and description of reference and exposure areas need to be
included in hard copy.
¢ No units given in the hard copy for measured parameters in the Effluent or Water
Quality tables.

Effluent Characterization:

e Collected and analyzed four effluent samples, but due to short discharge period
(July and August only) only two were more than one month apart. Remaining two
were only three days short of being one month apart.

e No methods described or detection limits, no QA/QC data or description.

Water Quality:

» Only two water sampling dates were more than one month apart due to short
sampling period (July and August). Three samples were analyzed.

¢ No latitude or longitude of reference or exposure sampling areas in hard copy; No
description of the ref or exp area — both described as Garrow Bay.

* No methods described or detection limits, no QA/QC data or description.

Sublethal Toxicity:

Please note that laboratories performing sublethal tests should provide all information
required on the Environment Canada checklists (Annex C of the Metal Mining Guidance
Document).

* A subset of the sublethal reports submitted by mines in the Prairie and Northern
Region were sent for independent verification by Environment Canada
toxicologists. This subset includes the test results submitted by your facility. We
will inform you of any additional sublethal deficiencies identified by our reviewers
once they have finished their review.

For first sampling LC50 reported twice for fish species.

First and second sampling: No LC50 done for sand dollar.

All comments below are for both sampling dates (July 27 and August 24) unless
otherwise stated

Atherinops affinis

e Information on labeling/coding of sample was not reported.

o Temperature of sample upon arrival at lab was not reported.

e The date that the sample was received at the lab was not reported.

e Dates or days during test when sub-samples or multiple samples were used, was
not reported.
The date for test completion was not reported.

¢ Temperature, DO, pH, and salinity of test solution and controls were not reported
for each 24hr exposure period. They were only reported for the start of the test.

¢ Only give the final average mortality for each test concentration instead of the
mortality as noted during each 24hr observation period



Only give the average dry weight of each concentration instead of for each
replicate of each concentration — also no indication if preserved in
formalin/ethanol or not. If not preserved then 2 test concentration have weights
<0.85mg (17.3% & 69%).

No preparation procedure of salinity adjustment was reported.

Champia parvula

Information on labeling and coding of sample was not reported.

The date for sample receipt at the lab was not reported.

The date for test completion was not reported.

Procedure and preparation of the hypersaline brine was not reported.

The type and quantity of chemicals (if any) added to the control/dilution water was
not reported. ‘

Temperature, DO, pH and salinity of test solutions and controls were not reported
for the start and 48hr of the exposure period or for the beginning and end of the
recovery period.

No note if there was anything unusual about the test organism prior to the test or
if there was anything unusual about the test itself.

Only the mean # of cystocarps per plant for each test concentration was reported.
Needed to report the mean # of cystocarps per plant in each test vessel (in each
replicate of each conc. and controls).

No indication of quantitative statistic used to determine IC25 value.

Dendraster excentricus

Information on labeling/coding of sample, the date it was received and its
temperature upon arrival at lab were all not reported.

There was no mention of the condition of the adult organisms prior to use.

No note if there was anything unusual about the test organisms prior to use or
anything unusual about the test itself.

No procedure for salinity adjustment was reported — only statement that they
followed EC guidance document.

Only 100eggs/ vessel were used — should have been 2000 for the 10mL test
volume. ,

No indication of quantitative statistic used to determine the 1C25 value.



APPENDIX G

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



Azimuth Consulting

Ay Group Inc.
218-2902 West Broadway
N — Vancouver, BC

A Canada V6K 2G8

AZIMUTH

Phone: 604-730-1220
Fax: 604-739-8511
www.azimuthgroup.ca

Jenny Ferone

Regional EEM Coordinator
Prairie & Northern Region
Environment Canada

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

September 14, 2005

Dear Ms. Ferone,

Re: Clarification of reporting issues outlined in Environment
Canada’s letter to Teck Cominco regarding the Polaris 2004 EEM
Annual Report

This letter is being written on behalf of Teck Cominco Metals Ltd. in response to
Environment Canada’s letter to Teck Cominco, dated August 9, 2005, regarding
purported deficiencies in the Polaris 2004 Annual Effluent and Water Quality Report.
Azimuth staff prepared the report and will be addressing the issues outlined in your
letter by providing a revised 2004 EEM Annual Report. However, there are a few
questions and clarifications that we would like to draw to your attention, to ensure
that we include all required information in the revised report and that there are no
misunderstandings or further deficiencies. Our specific responses to each of the
points raised in the review letter are as follows:

General:

e Methods, detection limits and QA/QC will be included in all future reports

« Latitude and longitude and a description of the reference and exposure areas will
be provided in the hard copy

o Units for water quality will be provided

Effluent Characterization:

« Effluent was collected and tested within allowable time periods, given the short
duration of effluent discharge at Polaris.
« Methods, detection limits and QA/QC will be provided in the hard copy
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Water Quality:

Sampling of water quality was optimized to collect as many samples as possible,
given short duration of discharge

Latitude and longitude of exposure and reference areas were provided in the
electronic copy; these will also be provided in the hard copy

Methods, detection limits and QA/QC will be provided in the hard copy

Sublethal Toxicity:

“The first sampling LC50 reported twice for fish species.” We presume the
reviewers referring to the topsmelt tests. If so, we conducted 3 acute lethality
tests on topsmelt in 2004. Results of all three tests are reported in the EEM under
point jii of the Results. These values are listed as >72.6%, >69.0% and >71.0%.
“First and second sampling: No LC50 done for sand dollar.” The sand dollar test
is strictly a sublethal fertilization test, and no LC50 is measured.

Atherinops affinis

Information on labeling and coding of samples will be reported
Temperature on sample receipt at the lab will be reported.
Date of sample receipt at the lab will be reported
Dates or days when sub- or multiple samples were used will be reported
Date for test completion will be reported
“Temperature, DO, pH, and salinity of test solution and controls were not reported
for each 24hr exposure period...” The laboratory (EVS) hand writes temperature,
DO and pH on hard copy forms and does not enter these electronically. PDF
copies of these forms will be provided with our hard copy report.
“Only give the final average mortality for each test concentration instead of the
mortality as noted during each 24hr observation period.” As above, these are
written by hand in hard copy by the lab. PDF copies will be provided with the final
report.
Comment regarding the dry weights of each replicate for each test
concentration... “If not preserved then 2 test concentration have weights <0.85mg
(17.3%, and 69%).” Dry weights will be reported for each replicate of each
concentration. Note that the 0.85mg test validity benchmark only refers to the
controls. If there is a sublethal effect, such as slower growth, exposed animals
will necessarily weigh less than the control and may weigh less than 0.85 mg.
“No preparation procedure of salinity adjustment was reported.” Information
regarding salinity adjustment was presented under point ix under Test Facilities
and Conditions. The following text was included:

iX. Indication that EC guidance document for salinity adjustment was

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

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

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

We presume that this level of information is sufficient. If not, please let us know
what additional information is required. Note that for the topsmelt and echinoderm
tests, the lab reports state: “Salinity: 3012 (sample adjusted with hypersaline brine
[HSB]. Preparation of HSB and salinity adjustment as per EC guidance document
on salinity adjustment — July 1997)”

Champia parvula
Information on labeling and coding will be provided in the revised final report
Date for sample receipt at the lab will be reported
Date for test completion will be reported
“Procedure and preparation of the hypersaline brine was not reported.” Under
point vii. of Test Conditions and Facilities we indicate:
e No deviations from EC guidance document on preparation of
hypersaline brine
e HSB prepared from natural seawater at 90ppt
e No deviations from EC guidance document for salinity
adjustment of sample
e Salinity adjustment: 600mL effluent + 250mL HSB + 8.5mL
test nutrient solution
e Salinity of samples adjusted from 4ppt to 30ppt

The lab report indicated for hypersaline brine that it was “Prepared from natural
seawater, at 90 ppt salinity.* As per EC guidance document on salinity adjustment”.
We presume that this is a sufficient level of detail. If not, please advise us what
additional information the laboratory can provide to satisfy this comment.

“No note if there was anything unusual about the test organism prior to the test or
if there was anything unusual about the test itself”. We will include appropriate
observations about the test in future reports. With regards to the organisms,
under point jii of Test Organisms we indicated that “ftest species]...

e Sexually mature male and female branches

e Obtained from USEPA, Hatfield Marine Science Center,

Newport Oregon, 1995

e Appear in good health

e Females have trichogynes, males have sori with spermatia
We presume this is a sufficient level of detail. If not, please advise us on what
additional information the laboratory can provide to satisfy this comment.
“No indication of quantitative statistic used to determine the IC25 value.” Under
point jii. of Results, we stated “Quantal statistic method was linear interpolation”
We presumed this was sufficient. Please advise if the reviewer wishes us to
elaborate on this method.
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Dendraster excentricus

Information on labeling/coding, date of receipt, temperature at arrival at laboratory
will be provided
“There was no mention of the condition of the adult organisms prior to use.”
Under point xi (Test Organisms) it is stated that “organisms appear healthy”. We
presumed this was sufficient information. If not, please elaborate on what
additional level of detail is required.
Future reports will note if there is anything unusual observed about the organisms
or the test.
“No procedure for salinity adjustment was reported — only statement that they
followed EC guidance document” Under point ix (Test Facilities and Conditions)
we make the following comments on hypersaline brine and salinity adjustment.
X. Procedure for preparation of hypersaline brine (HSB) as per EC
guidance document on salinity adjustment — July 1997
e Test1:na
e Test 2: 30 ppt adjusted with hypersaline brine (HSB).
Preparation of HSB and salinity adjustment as per EC
guidance document on Salinity adjustment — July 1997
o Test 2: 30 ppt adjusted with hypersaline brine (HSB).
Preparation of HSB and salinity adjustment as per EC
guidance document on Salinity adjustment — July 1997
Xi. Procedure for salinity adjustment as per EC guidance document on
salinity adjustment — July 1997
e No deviations from EC guidance for salinity adjustment
e Test1:na
e Test 2: salinity adjusted from 2.8 to 28 ppt
e Test 3: salinity adjusted from 5 to 28 ppt
We presume that this is a sufficient level of detail and was according to EC
guidance. For both topsmelt and echinoderm tests the original lab report methods
for salinity state “30+2 (sample adjusted with hypersaline brine [HSB].
Preparation of HSB and salinity adjustment as per EC guidance document on
salinity adjustment — July 1997)” Please advise if your reviewers would like us to
obtain more information from the laboratory.
The laboratory does use 2000 eggs/10 mL, although a subset of 100 eggs are
evaluated to determine the overall fertilization rate. We will clarify this.
Quantitative statistic for determining IC25 will be provided.

We have raised a few issues where further guidance from your office is required.
These are stated above as assumptions where clarification is requested from your
office. We have incorporated all other appropriate additional information requested by
the reviewers into a revised 2004 Polaris Annual Report. Once we have received a
response from your office we will finalize this revised report. If we do not have a
response from your office by Monday September 26, 2005, we will finalize the report
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following our assumptions as stated in this letter, and submit the revised report by the
September 30, 2005 deadline.

We would also like to communicate to Environment Canada that the electronic and
hardcopy versions of the EEM report are not harmonized, as different information is
requested for the two reports. As it is currently, the addition of the electronic report
results in a duplication of effort and confuses the reporting requirements, rather than
resulting in a more streamlined reporting process.

Sincerely,

Cheryl Mackintosh, M.R.M., R.P.Bio.

Azimuth Consulting Group Inc.
218-2902 Broadway West

Vancouver, BC, V6K 2G8

P: 604-730-1220

F: 604-739-8511

e-mail: cmackintosh@azimuthgroup.ca



APPENDIX H

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



March 22, 2005

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

Attention: Peter Blackall, Regional Director of Environmental Protection

Dear Sir;

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

Please find attached a revised Polaris Mine 3™ Quarter MMER regulatory data tables. The reason for the revision
is to ensure consistency between the data entered electronically online through the RISS system, and the hard
copy Annual and 3™ Quarter reports provided. As explained in the original 3™ Quarter report cover letter, effluent
from Garrow Lake ceased flowing by mid-August but surface run off from adjacent slopes maintained minimal
water flow at the designated final discharge point into August. By August 17, there was water at the final
discharge point in a pool, but flow was too low to be measured. As a result, regulatory concentration data in the
3™ Quarter had originally been submitted with average daily flows of 0 m® per day for the weeks of Aug. 17, Aug.
24, and Aug. 31, 2004. However, we continued to collect effluent, water quality and acute and sublethal toxicity
samples on these latter three dates. Upon submitting the regulatory data into the online RISS system for the
annual report, these August concentration data were not accepted with a flow rate of zero. Thus a nominal flow
rate of 1 m® per day was entered. As a result the loadings data set is slightly different from the data submitted in
the original 3™ Quarter report. Note that these low flow conditions during August, as well as their implications

for effluent sampling, were discussed with Environment Canada representatives early in August.



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

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

Yours truly,

Original signed by B. Donald

Bruce Donald

Attachments: Revised 2003 3™ Quarter Regulatory Data
cc: Walter Kuit (Teck Cominco Limited)

Randy Baker (Azimuth Consulting Group)



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

CONCENTRATIONS OF EFFLUENT FOR MMER SCHEDULE 4 SAMPLED WEEKLY

Sample Taken

During The Date DELETERIOUS SUBSTANCE (mglL)1 Collection
Week of Sample Taken Arsenic Copper Cyanide Lead Nickel Zinc TSS Radium 226’ pH' Method
5-Jul-04 7-Jul-04 0.00100 0.00265 @ 0.0050 @ 0.00269 | 0.00442 | 0.1980 117 0.0200 8.05 Grab
12-Jul-04 13-Jul-04 0.00200 0.00070 0.0050 0.00032 | 0.00204 0.1060 5.7 0.0070 7.90 Grab
19-Jul-04 20-Jul-04 0.00200 0.00043 = 0.0050 @ 0.00084 | 0.00088 | 0.0435 3.0 0.0050 7.86 Grab
26-Jul-04 27-Jul-04 0.00100 0.00052 0.0050 0.00157 | 0.00207 0.0429 3.0 0.0050 7.87 Grab
2-Aug-04 3-Aug-04 0.00020 0.00082 = 0.0050 @ 0.00280 | 0.00338 | 0.0349 3.3 0.0060 8.00 Grab
9-Aug-04 10-Aug-04 0.00100 0.00100 0.0055 0.00120 | 0.00748 0.0482 3.0 0.0050 8.04 Grab

16-Aug-04 17-Aug-08 0.00020 0.00121 0.0050 | 0.00177 = 0.00644 | 0.0418 5.3 0.0100 7.95 Grab
23-Aug-04 24-Aug-04 0.00020 0.00134 0.0050 0.00119 | 0.00967 0.0498 44 0.0080 7.84 Grab
30-Aug-04 31-Aug-04 0.00020 0.00137 = 0.0050 @ 0.00261 | 0.01340 | 0.0794 14.5 0.0080 7.90 Grab
6-Sep-04 nd? nd? nd? nd? nd? nd? nd? nd? nd? nd? nd?
13-Sep-04 nd? nd? nd? nd? nd? nd? nd? nd? nd? nd? nd?
20-Sep-04 nd? nd? nd? nd? nd? nd? nd? nd? nd? nd? nd?
27-Sep-04 nd? nd? nd? nd? nd? nd? nd? nd? nd? nd? nd?

Note' - All concentrations are in mg/L except Radium 226 which is Bg/L and pH which is in pH units

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

MONTHLY MEAN CONCENTRATIONS OF EFFLUENT FOR MMER SCHEDULE 4

MONTHLY MEAN CONCENTRATION' OF DELETERIOUS SUBSTANCE®

MONTH OF Arsenic Copper Cyanide Lead Nickel Zinc TSS Radium 226
July/04 0.0015 0.00107 0.0050 0.00135 | 0.00235 0.0976 32 0.0093
August/04 0.0004 0.00115 = 0.00510 = 0.00191 | 0.00807 0.0508 6.1 0.0074
September/04 nd? nd? nd? nd? nd? nd? nd? nd?

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

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

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




MASS LOADING OF DELETERIOUS SUBSTANCE FOR EACH DAY SAMPLED

Sample Taken

Average Daily

During The Date DAILY MASS LOADING OF DELETERIOUS SUBSTANCE (kgldayi Flow Rate
Week of Sample Taken Arsenic Copper Cyanide Lead Nickel Zinc TSS Radium 226’ (m®/day)
5-Jul-04 7-Jul-04 0.018 0.048 0.091 0.049 0.080 3.588 2120 362,440 18,122
12-Jul-04 13-Jul-04 0.752 0.264 1.880 0.120 0.767 39.850 2143 2,631,608 375,944
19-Jul-04 20-Jul-04 0.205 0.044 0.512 0.086 0.090 4.458 307 512,395 102,479
26-Jul-04 27-Jul-04 0.028 0.015 0.141 0.044 0.058 1.211 85 141,090 28,218
2-Aug-04 3-Aug-04 0.005 0.022 0.132 0.074 0.089 0.923 87 158,700 26,450
9-Aug-04 10-Aug-04 0.026 0.026 0.142 0.031 0.194 1.248 78 129,470 25,894
16-Aug-04 17-Aug-08 0.000 0.000 0.000 0.000 0.000 0.000 0 0 1
23-Aug-04 24-Aug-04 0.000 0.000 0.000 0.000 0.000 0.000 0 0 1
30-Aug-04 31-Aug-04 0.000 0.000 0.000 0.000 0.000 0.000 0 0 1
6-Sep-04 nd? 0 0 0 0 0 0 0 0 0
13-Sep-04 nd? 0 0 0 0 0 0 0 0 0
20-Sep-04 nd? 0 0 0 0 0 0 0 0 0
27-Sep-04 nd? 0 0 0 0 0 0 0 0 0
Note' - Mass Loading is in kilograms per day of the deleterious substance deposited except Radium 226 which is in Bq per day
Note 2 - "nd" refers to no effluent discharge to sample
MASS LOADING PER CALENDAR MONTH FOR EACH DELETERIOUS SUBSTANCE
Average Weekly Total Monthly
CALENDAR MASS LOADING' FOR DELETERIOUS SUBSTANCE (kglmonth)2 Flow Rate® Volume*
MONTH OF Arsenic  Copper Cyanide Lead Nickel Zinc TSS Radium 226° (m®week) (m*/month)
July/04 7.77 2.87 20.33 2.31 7.71 380.58 36,078.15] 28,268,381 131,191 4,066,913
August/04 0.19 0.29 1.70 0.65 1.76 13.46 1,022.95 1,786,654 10,469 324,551
September/04 0 0 0 0 0 0 0 0 0 0

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

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






