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o MEMO

Hatfield

CONSULTANTS

Date: May 11, 2011 HCP Ref No.: CZN1682

From: John Wilcockson and Martin Davies
To: David Harpley, CZN

Subject: Prairie Creek Mine — Supplementary whole effluent toxicity testing (Memo 7)

1.0

2.0

INTRODUCTION

This document stems from technical discussions between regulators and CZN
at Yellowknife on April 12, 2011.

In this memo, updated whole effluent toxicity testing results are presented.
On April 28, 2011, new laboratory treated process water and treated mine water
samples were prepared. These were submitted to Nautilus Environmental in Burnaby
for additional acute Daphnia magna testing (Nautilus 2011c, Attachment A) and sub-
lethal Ceriodapnia duba testing (Nautilus 2011d, Attachment B). Three mixtures of the
treated mine water and treated process water were tested:

= A 41 (80% treated mine water: 20% treated process water) sample,
representing worst case (uncommon) effluent concentrations;

* An 81 (71.4% mine, 12.4% process, 16.2% ditch) sample, representing more
typical operating conditions; and

* Treated mine water only.

The acute (D. magna) and sub-lethal (C. dubia) results are discussed separately below.
These two species were chosen because whole effluent testing using simulated effluent
prepared on January 28, 2011 indicated either inconsistent results (D. magna) or toxicity
at environmentally relevant concentrations (C. dubia) (Nautilus 2011a, Attachment C).

The results of a Toxicity Identification Evaluation (TIE, Nautilus 2011b, Attachment D)
performed at the time indicated that the observed toxicity was likely not caused by
divalent metals, non-polar organic compounds or strong anions. Instead, the results
suggested that the cause of toxicity may have been attributable to the treatment of the
simulated effluent.

The remaining species tested indicated no toxicity; there was no acute toxicity of 100%
effluent to rainbow trout (96hr-LC50 test), and no sub-lethal toxicity to Lemna minor
(7-day growth inhibition test, Nautilus 2011a, Attachment C).

DAPNIA MAGNA

The January 28 2011 D. magna test using the worst case (4:1) simulated effluent mixture
yielded inconsistent results (Nautilus 2011a, Attachment C). One full-strength sample
exhibited toxicity, while another did not. In addition, both the 4:1 and 8:1 mixtures
diluted with Prairie Creek water showed increasing mortality at lower concentrations
(Nautilus 2011b). This result was both unusual and unexplained. The 8:1 mixture and
mine water-only sample did not cause any acute Daphnia magna toxicity at full strength.



3.0

4.0

5.0

The new treated process water and treated mine water samples were prepared to be
representative of operational mine treatment conditions. The D. magna tests (Nautilus
2011c, attached) indicated no toxicity inany of the three mixtures tested above,
suggesting that full-strength effluents discharged from the mine are unlikely to cause
any acute toxicity.

CERIODAPHNIA DUBIA

The initial (January 28, 2011) C. dubia tests using both the 4:1 and 8:1 simulated effluent
mixtures showed no mortalities, but there were effects on reproduction at all dilutions
tested, down to and including 5% v/v (Nautilus 2011a, Attachment C). These results
indicated that there could be sub-lethal impacts to Prairie Creek organisms
downstream of the IDZ in Prairie Creek.

C. dubia toxicity testing with the new laboratory-prepared treated mine water and two
simulated effluent mixtures provided the following results:

* There was no mortality seen in any of the tests;

* Treated mine water only (i.e., with no process effluent added) caused no effect
on reproduction;

* In the 4:1 mixture (worst case), there was no effect on reproduction at 20%
or lower, but a substantial effect at 40% and higher (an IC25 of 23.8 %v/v was
calculated); and

* In the 8:1 mixture (typical case), there was no effect on reproduction at 40%
and lower, and a substantial effect at 60% and higher (an IC25 of 44.5 %v/v
was calculated).

These results indicate an absence of C. dubia mortality within the IDZ and absence
of sub-lethal toxicological effect at concentrations expected to occur outside the IDZ.
Since mixing in the vertical water column occurs very rapidly upon release, and no
sub-lethal effects to C. dubia were observed below 23.8% v/v, it is likely that there
would also be an absence of sub-lethal effect within much of the IDZ.

CONCLUSION

In conclusion, the compiled toxicity testing results indicate that the treated Prairie
Creek mine effluent (process and mine water) will not result in any acute mortality
within the IDZ and no sub-lethal effects outside the IDZ. These are prerequisites
of establishing a suitable IDZ for a water discharge license. During periods of low
winter flows final effluent will consist only of treated mine water, which caused
no effect on C. dubia at even 100% treated mine water.
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Attachment A

April 28, 2011
Whole Effluent Toxicity Testing
D. magna
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8664 Commerce Court, Burnaby, BU VSA 4N7

WO#: 11201

Mr. John Wilcockson
Hatfield Consultants
850 Harbourside Drive
North Vancouver, BC
V7P 0A3

May 5, 2011
Dear Mr. Wilcockson:

Re:  Toxicity testing on the samples identified as Mixture 4:1, Mixture 8:1,
Mine Water (Collected on April 28, 2011)

Nautilus Environmental is pleased to provide you the results of the 48-h LC50
Daphnia magna toxicity tests on the above samples, received on April 28, 2011.
Testing was conducted according to Environment Canada and 1/RM/14, (Second
Edition, 2000). The results of these tests are provided in the table below and are
based on the appended data. Al acceptability criteria outlined in the Environment
Canada protocol were met.

Table A. Results for the 48-h D. magna test.

Sample ID Collection Date and Time | 48-h LC50 (% v/v) '
Mixture 4:1 April 28,2011 @ 1600h >100
Mixture 8:1 April 28,2011 @ 1600h >100
Mine Water April 28,2011 @ 1600h >100

" Results relate only to the sample tested.

Please feel free to contact the undersigned at 604-420-8773 should you have any
questions or require any additional information.

Yours truly,

Nautilus Environmental

Lot

Krysta Banack, B.Sc.
Laboratory Biologist




Daphnia magna Summary Sheet

Client: \—\w\‘cdd/(ma&m 2:nC Start Date/Time: A‘pm@ A8l @lug\ol’)
Work Order No.: t1h0l Test Species: D.magna

Set up by: LL&

Sample Information:
7

\(4\
Sample ID: S Midase 41
Sample Date: Apr LRI
Date Received:  Apnfasiy
Sample Volume: Al oL

Test Organism Information:

Broodstock No.: oMU B
Age of young (Day 0): < 24 hours
Avg No. young per brood in previous 7 d: a5

Mortality (%) in previous 7 d: (&)

Days to first brood: 1O

NaCl Reference Toxicant Results:

Reference Toxicant ID: Dm(oq

Stock Solution ID: _JoNaOl

Date Initiated: NSRRI

48-h LC50 (95% CL): . (3.34.8) g/LNaCL

Reference Toxicant Mean (2SD Range): 4.0 (2.-YM \ g/L NaCL
Reference Toxicant CV (%): 5

Test Results: /]/’\& L{B/L LLQO S 7(007. (,v/u)

Reviewed by: ,4 . 75;/% Date reviewed: /146/\/ ) . 2011

(

Version 1.2 Issued February 13, 2009 Nautilus Environmental



Freshwater Acute
48 Hour Toxicity Test Data Sheet

Client: HaALdld {(onadtian Zinc Start Date/Time: Apcil A2/ @ 149N
Sample ID: Pe— e 'N\i{w\xﬁ 9\ No. Organisms/volume: 10/200mL
Work Order No.: WA 1V3A0) Test Organism: D.magna
wé Setupby: t(®
DO meter: DO-1 pH meter: pH-1 Conductivity meter: C-1
Concentration Number of No. Temperature |[Dissolved oxygen pH Conductivity
Live Organisms Immobilized (°C) (mg/L) (MS/cm)
Rep
\LA/N) 24 48 48
(ot | A [jO [P B
B :
C
D
(.25 A JI0 | o)
B
C
D
)36 A D | e o3
B
C
D
s A _J10 | 1° o
B
C
D
SQ AN | o
B
C
D
(0® A 11O 12 o
B
C
D
Technician Initials | y\& | —~| —

Hardness* | Alkalinity* Initial WQ Adjustment Adjusted WQ
Conc. *(mg/L as CaCo3) Temp (°C) A0 ‘
Control (MHW) ) 8 b 8 DO (mg/L) &S /
Highest conc. e WO pH 9.4 — —
Cond (uS/cm) Q«(qu /

Sample Description: ( QCG«/ © Tesed a %& od‘;wskd sa/v\oeé (_éLi@&g ) in addidion 4o e‘@u@ws ;;wca-ﬂ
} @ Q4-h ool
Comments: Batch#:0M1%& 7-d previous # young/brood: 34" Day of 1st Brood: © Previous 7-d % Mortality: O (@ ¥f-a (oo~

Reviewed by: . , Date reviewed: Ma._ s 5,20 ’
A ’@% M & 0

Version 1.3 Issued November 26, 2008 Nautilus Environmental




ciient. Hadbiedd [/ (anadhon 20¢

wo# \ap) Hardness and Alkalinity Datasheet
Alkalinity Hardness
Volume of

Sample {(mL) 0.02N (mL) of 0.02N Sample |0.01M Total

Volume |HCL/H,SO, HCL/H,S0, Total Alkalinity Volume  |EDTA Hardness
Sample ID Sample Date [(mL) usedto pH4.5 |used topH 4.2 |(mg/L.CaCOj) (mL) Used (mL) |(mg/L CaCO3)|Technician

M £

Y R4 Mo, Apradiy 1o® 1S ") 40 0% | 65 eso el

Notes: DVilufd ko (00~ width NF waber
Reviewed by: —»4 . 1O~ Date Reviewed: /f/(ﬁ«// s, 201)

Version 1.0 Issued June 26, 2006

Nautilus Environmental



Daphnia magna Summary Sheet

Client: Ha{f‘éu /(bnao‘«‘m 2onC Start Date/Time: Apr.‘[ 2 Ju @ (Y2 ¢h

Work Order No.: 1Lan) Test Species:  D.magna
Set up by: Y.

Sample Information:

&
Sample ID: 2R Miodoe 3\

Sample Date: Ap AL AR/
Date Received: A {) BEYTH
Sample Volume: 0L

Test Organism Information:

Broodstock No.: suB3IPA
Age of young (Day 0): < 24 hours
Avg No. young per brood in previous 7 d: Pl

Mortality (%) in previous 7 d: 0

Days to first brood: 1)

NaCl Reference Toxicant Results:

Reference Toxicant ID: QM (0 q

Stock Solution ID: 10 A 0}

Date Initiated: Ap (414

48-h LC50 (95% CL): W (%.3-Y.8) g/LNaCL

Reference Toxicant Mean (2SD Range): Yo R4\ ) g/L NaCL
Reference Toxicant CV (%): 5

Test Resuits: e Y g A LSO (S U007 Luw )

Reviewed by: 4 ‘ @\g Date reviewed: //434,( 6 2 ZON

Version 1.2 Issued February 13, 2009 Nautilus Environmental




Freshwater Acute
48 Hour Toxicity Test Data Sheet

Client: Hot\-f\&d }(MQLP('W\ Tial Start Date/Time: Aor\‘»@aglll@l‘{agh
Sample ID: R Mixtwe No. Organisms/volume: _ 10/200mL
Work Order No.: __~pHA" 126} Test Organism: D.magna
wé Setup by: (B
DO meter: DO-1 pH meter: pH-1 Conductivity meter: C-1
Concentration Number of No. Temperature |Dissolved oxygen pH Conductivity
Live Organisms Immobilized (°C) (mg/L) (uS/cm)
Rep
\/,@/\/) 24 | 48 48 0 24 | 48 0 24 | 48 0 24 | 48 0 48
Comrol A IO |[e > , 7 wa |3
B 0 ‘ o \’
C
D
(.23 A N0 |~ °
B
C
D
12.5 A |10 [0 o
B
C
D
2S A |10 |1» >
B
C
D
50 A 1D | >
B
C
D
“"?DG A 110 | e )
B
C
D
Technician Initials e — —

Hardness* I Alkalinity* Initial WQ Adjustment Adjusted WQ
Conc. *(mg/L as CaCo3) Temp (C) | 305 ——
Control (MHW) 48 b& DO(mg) | R.S -
Highest conc. €40 \%C\) pH QA /
' Cond (uS/cm)| 134 Y /
(p#ds)
Sample Description: cQ(a/ OTeded o {3'\:\ qh}@‘d SMAM addction Xo rcgu@w MFW‘“Q
2M~h ooy,
Comments: Batch#:oUA31tB8 7-d previous # young/brood: Q§" Day of 1st Brood: O Previous 7-d % Mortality: O @@V&-u@a%

A S
Reviewed by: 44 o 75\.(@) Date reviewed: /Lféﬂ@({ 5! 20! Quendl

Version 1.3 Issued November 26, 2008 Nautilus Environmental



client M\l edd / (onadion 2 nc

w.o#_U30\ Hardness and Alkalinity Datasheet
Alkalinity Hardness
Volume of

Sample [(mL) 0.02N (mL) of 0.02N Sample  {0.01M Total

Volume |HCL/H,SO, HCL/H2SO,4 Total Alkalinity Volume |EDTA Hardness
Sample ID Sample Date |(mL) used to pH 4.5 [used topH4.2 |(mg/LCaCO;) (mL) Used (mL) |(mg/L CaCOj3)|Technician
8\ i bl Apragnt [ W00 | K3 \%0 10® | 56 | 56D A

Notes: ®Oiluked Yo [00mL wih 0T waler
Reviewed by: J  ToA_© Date Reviewed: /Maq 5,201

v {

0

Version 1.0 Issued June 26, 2006 Nautilus Environmental



Daphnia magna Summary Sheet

Client: ‘ﬂﬁg\fjd [(anaol?an ng Start Date/Time: A,Prip, A8 RIYISh

Work Order No.: waot Test Species:  D.magna
Setupby:  y( B

Sample Information:

Sample ID: Mint Walesr
Sample Date: A'pr} La8n
Date Received: Ao LR8I
Sample Volume: Aol

Test Organism Information:

Broodstock No.: oM 1zud
Age of young (Day 0): < 24 hours
Avg No. young per brood in previous 7 d: 29

Mortality (%) in previous 7 d: )

Days to first brood: (8]

NaCl Reference Toxicant Results:

Reference Toxicant ID: Dm‘oq

Stock Solution ID: 1IONa O\

Date Initiated: Aprifialii

48-h LC50 (95% CL): 4.2 (2. 7-48)  grnacL

Reference Toxicant Mean (2SD Range): H.0(3.6-4YY 3 g/L NaCL
Reference Toxicant CV (%): 5

Test Results: The L{B/l'\ LLSO S 7 IOOV.(V/V)

Reviewed by: J < /@\_8 Date reviewed: //{a,,_,( re) , 20!

Version 1.2 Issued February 13, 2009 Nautilus Environmental



Freshwater Acute
48 Hour Toxicity Test Data Sheet

Client: - dian Zinc Start Date/Time: Apr\\QQ@/ u @ t4iSh
Sample ID: Ming Weder No. Organisms/volume: _10/200mL
Work Order No.:  -&H& 1120\ Test Organism: D.magna
o Setupby: (&
DO meter: DO-1 ' pH meter: pH-1 Conductivity meter: C-1
Concentration Number of No. Temperature | Dissolved oxygen pH Conductivity
Live Organisms Immobilized (°C) (mg/L) (uS/cm)
Rep
f iy 24 48 48 0 24 | 48 0 24 | 48 0 24 | 48 0 48
Comdl | A J1O [jo | o ‘ sl . P3 Bsa
B
C
D
.25 A 110 |7 0
B
C
D ~
2.8 A )O (P o
B
C
D
a5 A 110 | 2
B
C
D
50 A0 | )
B
C
_ D
\oo @ A 1o l1e >
B
C
D
Technician Initials \(L& ~ ~
Hardness* | Alkalinity* initial WQ Adjustment Adjusted WQ
Conc. *(mg/L as CaCo3) Temp (°C) 0.0
Control (MHW) 98 bR DO (mg/L) 2.€ -
Highest conc. 550 5 (0) pH Q.2 ] -
Cond (uSlem)| s /
Sample Description: clear © Tesked a p¥ adjusted sa«pié (§*3.5) in addikion o resuler sw,ﬂﬂe.‘sggiiw
Comments: Batch#: oM (3 &7-d previous # young/brood: S~ Day of 1st Brood:}%’t ;‘cs) Previous 7-d % Mortality: O @%’; =h 7
LAk
Reviewed by: _/( o /;QK/-\—C Date reviewed: Ma\,( S \ 29| Soamnd

-Version 1.3 Issued November 26, 2008 Nautilus Environmental



ciient_ Nt 6l [(oradipr 2in¢

WOo# Wad) Hardness and Alkalinity Datasheet
Alkalinity Hardness
Volume of
Sample |(mL) 0.02N (mL) of 0.02N Sample [0.01M Total

: Volume |HCL/H,SO, HCL/H,S0, Total Alkalinity Volume |EDTA Hardness

Sample 1D Sample Date |(mL) usedtopH 4.5 Jused topH4.2 |(mg/LCaCOs,) (mL) Used (mL) |(mg/L CaCO3){Technician

Mine Water  [Apr2dg [10@ | 1.5 W | \Ho wO T 55 | 550 | vib

Notes: (© D awk’d) o 100l i O T wale

Reviewed by:

Date Reviewed:

A . Tre
0

/(/a«(/ 5,20!

Version 1.0 Issued June 26, 2006 Nautilus Environmental



Attachment B

April 28, 2011
Whole Effluent Toxicity Testing

C. dubia




Aautilus 6nuimmnm’cal

Toxicity Testing on Prepared Effluent Samples

Final Toxicity Test Report

Report date: May 10, 2011

Submitted to:

Hatfield Consultants
North Vancouver, BC

8664 Commerce Court
Burnaby, BC
V5A 4N7
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1.0 INTRODUCTION

Nautilus Environmental conducted chronic toxicity tests for Hatfield Consultants on samples
identified as Mine Water, Mixture 1 and Mixture 2. The mixtures were prepared in the
laboratory on April 28, 2011, from samples identified as Process Water and Mine Water
(received on April 28, 2011) and Ditch Water (received in December 2010).

Mixture 1 was a 4:1 combination of Mine Water (80%) and Mill Water (20%) and Mixture 2 was
a combination of Mine Water (71.4%), Mill Water (12.4%), and Ditch Water (16.2%). The

following toxicity tests were performed on the Mine Water, Mixture 1 and Mixture 2 samples:
e 7-d Ceriodaphnia dubia survival and reproduction test
This report describes the results of the toxicity tests. Copies of raw laboratory data sheets and

statistical analysis are provided in Appendix A. A copy of the chain of custody form is provided

in Appendix B.



2.0 METHODS

Methods for the toxicity tests are summarized in Table 1. Testing was conducted according to
procedures described by Environment Canada (2007). Statistical analyses for the tests were
performed using CETIS (Tidepool Scientific Software, 2009).

21 Quality Assurance/Quality Control (QA/QC)

Nautilus follows a comprehensive QA/QC program to ensure that the data generated are of
high quality and are scientifically defensible. To meet these objectives, Nautilus has

implemented a number of quality control procedures that include the following;:

e Negative controls to ensure that appropriate testing performance criteria are met;

e Positive controls to assess the health and sensitivity of the test organisms;

e Use of appropriate species and life stage to meet the study objectives;

e Appropriate number of replicates to allow proper statistical analyses;

e Calibration and proper maintenance of instruments to ensure accurate measurements;

e Proper documentation and recordkeeping to allow traceability of performance;

e Adequate supervision and training of staff to ensure that methods are followed;

e Proper handling and storage of samples to ensure their integrity;

e Procedures in place to address issues that may arise during testing and ensure the
implementation of appropriate corrective actions; and

e Rigorous review of data by a Registered Professional Biologist to ensure they are of

good quality and scientifically defensible prior to releasing to the client.



Table1l.  Summary of test conditions: Ceriodaphnia dubia survival and reproduction test.

Test organism

Test organism source
Test organism age

Test type

Test duration

Test chamber

Test solution volume
Number of replicates
Control/dilution water
Test solution renewal
Test temperature
Number of organisms/chamber

Feeding

Light intensity
Photoperiod
Aeration

Test protocol
Test endpoints

Test acceptability criterion for controls

Reference Toxicant

Ceriodaphnia dubia

In-house culture

<24 hr old neonates produced within 12 hr
Static renewal

7 +1 day

20 mL test tube

15 mL

10

20% Perrier water (hardness 80-100mg/L CaCO:s)
Daily

25+ 1°C

1

Daily, with 0.1 ml Pseudokirchneriella subcapitata and
0.05 mL YCT
100 to 600 lux

16 hours light/8 hours dark

None

Environment Canada (2007), EPS 1/RM/21
Survival and reproduction

>80% survival; 215 young per surviving control;
>60% of controls producing three or more broods

Sodium chloride




3.0 RESULTS

There were no effects on survival of Ceriodaphnia dubia; the LC50 value for all these samples was
>100%. Conversely, effects were observed on reproduction of C. dubia in both Mixtures 1 and 2.
The IC50 was 28.4% for Mixture 1 and 49.8% for Mixture 2, respectively (Table 2). No adverse

effects on reproduction were observed in the toxicity tests using Mine Water.

3.1 Quality Assurance/Quality Control

All the tests reported here met the acceptability criteria for test validity specified in the
respective protocol. Water quality parameters measured during the toxicity tests were within
acceptable ranges and results of the reference toxicant tests conducted during the testing
program were all within the in-house historical mean and range. The reference toxicant test

results are summarized in Table 3.

It should be noted that the Ditch water used in Mixture 2 was received in December 2010 and

therefore exceeded holding time requirements.



Table 2.  Toxicity test results for the Ceriodaphnia dubia survival and reproduction tests.

Mine Water Mixture 1 Mixture 2
o) Survival Reproduction Survival Reproduction Survival Reproduction
(%) (# offspring) (%) (# offspring) (%) (# offspring)
Control 100 22.8+3.0 100 26.1+4.3 100 242+3.5
5 100 209+4.8 100 291+£53 100 29.8+2.7
10 100 259+28 100 293+3.6 100 279+438
20 90 23.7+9.1 100 28.0+4.7 100 27.6+3.1
40 100 31.3+3.6 100 02+0.6 100 27.0+4.6
60 100 22.6+55 100 0.0£0.0 100 22427
80 100 25.7+3.3 100 0.0+0.0 100 0619
100 100 219+3.7 90 0.0+0.0 100 0.0+0.0
Test endpoint (% v/v)
LC50 >100 >100 >100
IC25 (95% CL) >100 23.8 (224 - 23.9) 445 (42.7 - 44.9)
IC50 (95% CL) >100 28.4 (27.2 - 28.6) 49.8 (48.3 - 50.4)

LC = Lethal Concentration.
IC = Inhibition Concentration.
SD = Standard Deviation.

CL = Confidence Limits.

Table 3. Reference toxicant test results.
Test . Mean (2SD Initiation
. Endpoint CV (%)
Species Range) Date
Survival (IC50): 1.7 g/L NaCl 1.8 (1.5-2.3) 11
C dubi April 20,
- auoia Reproduction (IC50): 1.1 g/L
P ((C0): 118/ 12 (0.9-1.4) 12 2011

NaCl
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APPENDIX A - Ceriodaphnia dubia Toxicity Test Data



Ceriodaphnia dubia Summary Sheet

Client: Hg;\'ﬁ‘b\é Start Date/Time: . [OR '
Work Order No.: W20 Set up by: 3 L8

Sample Information:

Sample ID: M?h& Wete
Sample Date: cil 22
Date Received: Aocil 9%
Sample Volume: "ix 0

Test Organism Information:

Broodstock No.: A 9l

Age of young (Day 0): <24-h (within 12-h)
Avg No. young in first 3 broods of previous 7 d: - _QL'*L

Mortality (%) in previous 7 d: a.0

Individual female # used >8 young on test day 12,4, ”7‘!8 10,12,13.26

NaCl Reference Toxicant Results:

Reference Toxicant ID: L& L6
Stock Solution ID: 18 O}
Date Initiated: Apc1 20/ 1\
i
7-d LC50 (95% CL): 2N 1.3-2.6) g/L NaCL
7-d IC50 (95% CL): 1.2 (1.1-1.5) g/L NaCL
)] .
7-d LC50 Reference Toxicant Mean (2SD Range): i, ?(|-6'3.3) g/L NaCL CV (%): 1
7-d IC50 Reference Toxicant Mean (2SD Range): {3 C{),?L_ [ﬁ) g/L NaCL CV (%): 2
!
Test Results: Survival Reproduction
LC50 %(V/v) (95% CL) 2100
IC25 %(v/v) (95% CL) 2160
IC50 %(v/v) (95% CL) 7100
Reviewed by: Date reviewed:

March 4, 2010; Ver. 1.4 Nautilus Environmental



Chronic Freshwater Toxicity Test
Initial and Final Water Quality Measurements

Client: Ve A 20 Start Date & Time: T 2o/t © f(7ah
Sample ID: Mino Waler Stop Date: é/ (({ & ™ oo
Work Order #: A 1200 Test Species: Cenodaplﬁla dubia
Concentration 1
loahdl_ oid | new.

Temperature (°C) 5 | 5.5
DO (mgiL) ¥ [ *® |30 |34 6|\
oH T 133 3 71\
Cond. (uS/cm) i Ao a1
Initials N 2B (03 3 N
Concen}cation

Temperature (C) 1252 | %X | 3612 |55 [24.0 | 355 |40 |250 [34.0 |355 |40 [5s

po(mgn) |20 16§ |/~ [0 137 |F0 (80 b1 [3.b 6 |98 o€ | \
pH 23 [t £¢(79 (33 (39 (85 133 (8> [T (R (18 N
Cond. (uSicm) LY 16 M D ) s) fo 710 WF I\
Initials - o~ we b B L €12) |#15) N\
Days

Concentration 0 ] ”1 4 7 __
Temperature (°C) |28)2 15> 'B@g Q‘LO : s5 N\
DO(mgl) |59 | b5 |37 |70 |38 6F |\
pH A6 | A [ AF (30 (8K 74
Cond. (uSicm) | & S%3 SRR 594
Initials ~— - b il ;\
Concentration
Temperature (°C) [15.2 e |38 |Yo ! BO (D 1355 4.0 [ASS
pomg) |35 [bA | € |6 |74 [%0 [21 69 [37 (64 [83 bl | \
pH 9 155 (9 33 [ gH [x.& g1 4.V [83
Cond. (uSicm) /97|  |o<3 163! 1036 3> | 1043
Initials ~ - b R L e £
Control | 100/ {vi) Analysts: G814 P
Hardness* 100 550 .
Alkalinity* M MO Reviewed by: .A¥T
* mg/L as CaCO3 \ Date reviewed: AAA. , Ql/ 1t

Sample Description: !) ( }ear

Comments: Broodboard Used: H\d1]

Version 1.1 Issued July 29, 2009 Nautilus Environmental



Chronic Freshwater Toxicity Test
C. dubia Reproduction Data

Client: \—‘&\G&d, [@\adimz‘v\( Start Date & Time: %-i;?o /1) @ i34
Sample ID: Mg Wi Stop Date & Time: G 7 { © 4o
Work Order: /1ae6 O/ﬂ ()/J) Set up by: O / A

oncentration: MIL oncentration: . ..' S oncentration: /
l:'a"’scA :stc D ELMF GlHI[ 1[4 InitCA étc s TE s (el a] 113 lnitcA ;tc D] E FloG H 1] J ]t
VAV A7 VAVIVAVAVAYS S RWINAVANA VI WEVAYS RS A AT AAA S
2 | 17 /| /17 T VT AT NS 7T 7wl 71 171 7 N A ZTos
s | S|V VTS o ool |/ SNV 7 Tl A A~ ]~ Ak
+ 13618 B3 BIVE Y Va5 s3] 61 |~ BS[5 1> @84 M [U[3[Y[3[93[3 [e
s 10 D [B 01314 W4 [4a 0P (oD 6 [N [%M (94 RN 1G |9 1 16w @ o w
s 416 [g 9 [€[*[10[e W g w2 18 [6 W T 9 idn [uBi5Nh2 1310 13 1M e[ N3 b
7 7
8
Total 3 |95 | X [25 (32 Yo A [N [95 [A) [XP[H [R5 [2DVF [\ 2} [19 [18 [35 35 [1b2) [3k 13533 [2a [30[U 3T [ X035 [k
Days c:ncen;raﬁog: D | E Fa&; H{ 1 | J [Init c:ncen;raﬁog: DI E|F %La HYD g ] 3 1 nit c:ncengamg D] E sz H| ] g |t
N\ e VANV A AN A A AN [ 77~ A7 AT A7 7
VAV AV AV AVAPANANZ WA VLAV AW . 2 WAV AVIVAPS AV AVAVAVAVARS AT
3 M AF A A A A A A R A I arava"avararddir &4,
« (S5 MV AN IS M [Subs o |6 (b M G5 15615 @53 (S vwa | d—Ta |k
s 15[\ |8 [9 $ 9 (&4 (& o bl [4-ho (19 [ Twdalg 112 16 1\ i (Y ]4]i0
s 16 N6 M NS [ T W g ™ [V Vo3 1o W15 NS W13 4 1V [1@15 12 [ i3 jjo [th [y (Y {313 [EB
8 < .
Tota] B[ %) Of g* a4 X 2 [ 5e]a% (w25 Bk 31 31 3831 135135 2B 13 2ub A 13413315 | N (98I0 [18 (94 [at [P
Days Concentration: 20 Concentration: /DO Conceht‘razi_on:

AlBlclbp|lE|F{G6|/H[I1 |JIlmtlalBlcIDlE]lFlelHBIt ] JdJimtiA|B|C|DIE|FI G| H| 1] J|Ini
W\ A A Al A A AN Al A s P AVaVyapirdrs
2 | A AN A AAL A 708 A/ / YAVANAREAT")
s | STV JIW ST i WA T T T
1231613 2R /v M wBY B W U Yy 5B |33 [
5\0\&9@‘5&\0"\5\"(&’?{\(‘%/@'\"@?\\%0\‘\‘\W
e W NHIAS M (6 133 1M [kdid i3 Va0 |18 po [10 12 |13 [4 1k
7 -
» -
Tota 351 %0 (32 [ 22 [ o FO 19K 14 [0S [Pl RS 13%[30 13> (3% () [34[dA M@ [(b
Notes: X = mortality. J
Sample Description: ’/
Comments: Total # Young only based on the first 3 Broods. Fourth and subsequent broods not included in total count,
Reviewed by: —é(c 75:\?, Date reviewed: M&\J QLQ-OII

Version 2.1 issued July 26. 2009 (
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CETIS Analytical Report

Report Date: 09 May-11 1537 (p 1 of 4)
Test Code: 11200¢ | 15-5776-2313

Ceriodaphnia 7-d Survival and Reproduction Test

Nautilus Environmental

Analysis ID:  10-6497-0093 ~ Endpoint: Reproduction CETIS Version: CETISv1.8.0
Analyzed: 09 May-11 15:34 Analysis: Linear Interpolation (ICPIN) Official Results: Yes

Batch ID: 13-9282-0988 Test Type: Reproduction-Survival (7d) Anaiyst:

Start Date: 30 Apr-11 11:30 Protocol: EC/EPS 1/RM/21 Diluent:

Ending Date: 06 May-11 14:00 Species: Ceriodaphnia dubia Brine:

Duration: 6d 3h Source: In-House Culture Age:

Sample ID:  02-3579-8115 Code: EGDFEG3 Client: Hatfield

Sample Date: 28 Apr-11 16:00 Material: Water Sample Project:

Receive Date: 28 Apr-11 16:00 Source: Hatfield

Sample Age: 44h Station: Mine Water

Linear Interpolation Options

X Transform Y Transform Seed Resamples Exp 95% CL  Method

Log(X+1) Linear 1.275E+09 200 Yes

Two-Point Interpolation

Point Estimates

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL

1C5 83.87 47.31 N/A 1.192 N/A 2.114

icC10 94.9 55.93 N/A 1.054 N/A 1.788

IC15 >100 N/A N/A <1 N/A N/A

IC20 >100 N/A N/A <1 N/A N/A

IC25 >100 N/A N/A <1 N/A N/A

IC40 >100 N/A N/A <1 N/A N/A

IC50 >100 N/A N/A <1 N/A N/A

Reproduction Summary Calculated Variate

Conc-% Control Type Count Mean Min Max StdErr StdDev CV% %Effect

0 Negative Control 10 22.8 16 26 0.9638 3.048 13.37%  0.0%

5 10 20.9 11 27 1.509 4.771 22.83%  8.33%

10 10 25.9 22 31 0.9 2.846 10.99%  -13.6%

20 10 23.7 0 33 2.883 9.117 38.47%  -3.95%

40 10 31.3 25 36 1.126 3.561 11.38% -37.28%

60 10 22.6 15 32 1.733 5.481 24.25%  0.88%

80 10 25.7 19 30 1.055 3.335 12.98% -12.72%

100 10 21.9 16 27 1.159 3.665 16.74%  3.95%

Reproduction Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Negative Control 22 25 26 25 23 16 26 21 23 21
5 27 25 23 17 11 21 19 18 25 23
10 31 26 25 23 22 30 24 27 26 25
20 33 31 26 20 0 24 27 27 26 23
40 35 36 31 31 28 31 35 25 28 33
60 32 24 22 15 16 28 20 _ 18 24 27
80 25 30 22 27 26 30 27 19 26 25
100 16 25 23 20 23 27 21 24 24 16
000-089-170-2 CETIS™ v1.8.0.11 Analyst; QA:W*( (O/ (l




CETIS Analytical Report Report Date: 09 May-11 15:37 (p 2 of 4)

Test Code: 11200c | 15-5776-2313
Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental
Analysis ID:  10-6497-0093 Endpoint: Reproduction CETIS Version: CETISv1.8.0
Analyzed: 09 May-11 15:34 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
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CETIS Analytical Report

Report Date: 09 May-11 15:37 (p 3 of 4)
Test Code: 11200c | 15-5776-2313

Ceriodaphnia 7-d Survival and Reproduction Test

Nautilus Environmental

Analysis ID:  08-0167-1560 Endpoint: 6d Survival Rate CETIS Version: CETISv1.8.0
Analyzed: 09 May-11 15:34 Analysis: Linear Interpolation (ICPIN) Official Results: Yes

Batch ID: 13-9282-0988 Test Type: Reproduction-Survival (7d) Analyst:

Start Date: 30 Apr-11 11:30 Protocol: EC/EPS 1/RM/21 Diluent:

Ending Date: 06 May-11 14:00 Species:  Ceriodaphnia dubia Brine:

Duration: 6d 3h Source:  In-House Cuiture Age:

Sample ID:  02-3579-8115 Code: EODFEG3 Client: Hatfield

Sample Date: 28 Apr-11 16:00 Material: Water Sample Project:

Receive Date: 28 Apr-11 16:00 Source: Hatfield

Sample Age: 44h Station: Mine Water

Linear Interpolation Options

X Transform Y Transform Seed Resamples Exp 95% CL  Method

Log(X+1) Linear 1.599E+09 200 Yes

Two-Point Interpolation

Point Estimates

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL

EC5 >100 N/A N/A <1 N/A N/A

EC10 >100 N/A N/A <1 N/A N/A

EC15 >100 N/A N/A <1 N/A N/A

EC20 >100 N/A N/A <1 N/A N/A

EC25 >100 N/A N/A <1 N/A N/A

EC40 >100 N/A N/A <1 N/A N/A

EC50 >100 N/A N/A <1 N/A N/A

6d Survival Rate Summary Calculated Variate(A/B)

Conc-% Control Type Count Mean Min Max StdErr StdDev CV% %Effect A B

0 Negative Control 10 1 1 1 0 0 0.0% 0.0% 10 10

5 10 1 1 1 0 0 0.0% 0.0% 10 10

10 10 1 1 1 0 0 0.0% 0.0% 10 10

20 10 0.9 0 1 0.1 0.3162 35.14%  10.0% 9 10

40 10 1 1 1 0 0 0.0% 0.0% 10 10

60 10 1 1 1 0 0 0.0% 0.0% 10 10

80 10 1 1 1 0 0 0.0% 0.0% 10 10

100 10 1 1 1 0 0 0.0% 0.0% 10 10

6d Survival Rate Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10

0 Negative Control 1 1 1 1 1 1 1 1 1 1

5 1 1 1 1 1 1 1 1 1 1

10 1 1 1 1 1 1 1 1 1 1

20 1 1 1 1 0 1 1 1 1 1

40 1 1 1 1 1 1 1 1 1 1

60 1 1 1 1 1 1 1 1 1 1

80 1 1 1 1 1 1 1 1 1 1

100 1 1 1 1 1 1 1 1 1 1
000-089-170-2 CETIS™ v1.8.0.11 Analyst: andlsy {O{ l

(



CETIS Analytical Report

Report Date:
Test Code:

09 May-11 15:37 (p 4 of 4)
11200c | 15-5776-2313

Ceriodaphnia 7-d Survival and Reproduction Test

Nautilus Environmental

Analysis ID:  08-0167-1560 Endpoint: 6d Survival Rate CETIS Version: CETISv1.8.0
Analyzed: 09 May-11 15:34 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Graphics
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Ceriodaphnia dubia Summary Sheet

Ha"’FTe/\ J

Client:

Work Order No.: {200

Sample Information:

Sample ID: d:] Mixture
Sample Date: Apal 2Z, 201
Date Received: 'A/:@n‘”l 3%: Dol
Sample Volume: P 2O ’

Test Organism Information:

Broodstock No.:

Age of young (Day 0):

Avg No. young in first 3 broods of previous 7 d:
Mortality (%} in previous 7 d:

Individual female # used >8 young on test day

NaCl Reference Toxicant Results:

Start Date/Time: @ﬂ”l W el & [oish

Set up by: kLR

M1

<24-h (within 12-h)

a4

0.0

334,5,6,78,%,10

Reference Toxicant ID: Cdl.6
Stock Solution ID: i(NaO]
Date Initiated: Aori (20411
£ /
7-d LC50 (95% CL): o} (i.-?-;?.é) g/L NaCL
7-d IC50 (95% CL): L.2().1-1.5) g/L NaCL
7-d LC50 Reference Toxicant Mean (2SD Range): 1-8(1.5-2.3) g/L NaCL CV (%): I |
7-d IC50 Reference Toxicant Mean (2SD Range): [ (p.G-1.4) g/L NaCL CV (%): 12
Test Results: Survival Reproduction

LC50 %(v/v) (95% CL)
IC25 %(v/v) (95% CL)
IC50 %(v/v) (95% CL)

Reviewed by:

March 4, 2010; Ver. 1.4

[o'0)
23.8(224-2325)
P4 (27.2-32.6)

Date reviewed:

Nautilus Environmental



Chronic Freshwater Toxicity Test
Initial and Final Water Quality Measurements

Client: Rafeld Start Date & Time: _Apr! «Q’MIU @(olsh
Sample ID: Y1l Mixtare {80, Mine Water k. Process Wadee) Stop Date: _ M, 400
: Ci I hnl i
Work Order # __ﬁ%jlam Test Species: Ceriodap aduba
% (viv) Days
Concentration 2 ' “ B 7
Control e ;i 4 :/ \ \ 9 . M o / final
Temperature (°C) [34.0 |57 | 2 52 22?1365 1340 [25.0 |346 |80 [0 250
DO (mglL) 18 |64 [ H Jvo [ (70 |39 |6€.8138 [6F [80 &5 | \
pH 2o [ pa P [ 2% (28 (81 (1818 [77 (80 [34 N
Cond. (uS/icm) | Mg UL Wi alb ap al 23 N
Initials Yifs — —- xig 1238 3 &Y Kb N
Days
Concentration | 0 _ 1 _ 2 3 4 5 6 L
Temperature (°C) [94,0 | 157 [*SP |16 | BY|5S |94 | 350 (.0 5.0 [ 340 [ B0 N\
DO(mgl) |35 |6 |35 |68 [2ales [38 [6b (14 [6F (37 > ]
pH gl (b [£¢4 [37 (#6538 (8> (3R 83 [+F (39 [£&1 N\
Cond. (uSlcm) |34 3S5 325 250 280 244 250 N\
Initials LB o~ o b wid L8 kb N\
Days
Concentration 0 1 2 ] 3 4 | 5 \ 6 7
40 ew | old | ne id | ne . old | ne
Temperature (°C) |40 | 9522812 |45 |gaw 135S |0 |950 |40 | 35.034.0 (%0
DO(mgl) |45 |65 | kP [6q |pp [60 [38 [63 (39 [0y |38 64 | \
pH 8.7 | R4S o1 A4 [B] (83 (73 [8.8 (34 [R.8 |BO N
Cond. (uSfem) [\ (300 % 1217 1302 1300 | 130M \
Initials (01 22 ~ | ~ 1 685) wb (001 i N
Concentration | _ 7
100 Id final
Temperature (°C) v J O 12€ A5 g
DO (mg/L) ':M A g lea [A2 (b [3.8 [bA |39 |4] 19 64 N\
pH 9.0 [+e (31 [&f (39 [0 [9D (83188 3.0 {44 (232 N
Cond. (uSicm) {AAO 2LFo? LeSe 060 N ] 2000 220 N\
Initials 392 —_ ~ we 772 LB LB N
Control 100°1.(v1) Analysts: €5 @(Aw)
Hardness* | fole) SO ,
Alkalinity* M O Reviewed by: ,,427,' ]
* mg/L as CaCO3 Date reviewed: o/
Sample Description: (lf&/

Comments:

Broodboard Used: 6414 1(1

Version 1.1 Issued July 29, 2009

Nautilus Environmental



Chronic Freshwater Toxicity Test
C. dubia Reproduction Data

Client: “a-\‘cidd ' Start Date & Time: A?ﬁﬁ&q/ﬂgw ]S’V\
Sample ID: Y\ Midare LBo't Mine Waler B0t &ro(es walerD . Stop Date & Time: tyoun
Work Order:  _pafe |\R00D Setup by: {8
ab YA

Days]Eoncentration:Cbn ok Concentration: % Concentration: {O

A B C D E F \G H | J | Init] A B C D E F G H | J [ Init] A B [o D F G H I J | Init
"\ A AL )L 07 AN\ Al il Al A=A A A7~
2 NANANANAANAANAN O AN AN~ A A 7 A AN A=
NPAVAN S AAV @ VY| NNV AN WA A a ]S | ] v N
« (8 [B[J]4 [9[p [A Y [o[4 ¥ W51y MUMis U Iv bYW IPACHCHEN B
s [41F (R (4 [vI6 4 1010 XMW AD W \31o\) A9 [10]10A B R 18 [l N\ | liofq it (W [§ [we
e [(VEN\DMo M\ VA1 (V7 [ e \S [xsb[th 12 [t [ Volta NS F[\F[13 [\ (6613 N8 [id \F[1} [30 % 1o |1 VD |08
7 ; -
8 .
Tota| 30 [2%[3D (37 [ [ V83> [Jo[3d [33 b [3B [No (3] [25 (26 [H0[3, (32 (3 [17 [B3T 30 [ad (32 (2025 (20[3\ 30 [35 [1e
Days Concentration: 50 Concentration: YO . _|Concentration: (00

A B [of D E F G H 1 J i nit] A B 'C D E F G H "l »J nit] A B Cc D E (_F ,G H | J | Init
\ | A A AAANAA AN AAAA A AAAAS Al A4 AN AA A - A A~
2 | A7) ] A v d A AN N AN X A AN AAAA A A A
s AV AV ITIWIYl A A AT Y1 A A A B
s [V [N 5 [b [N/ ]w v " VA IR IV I I ITY IV~ IV B IV B IV ///fcé
s 1WA 14 o [M[g g8 [4 ol A v T AVIY Il A A~ AL TIV - 14
s (15N [t |v ][5 |18 [\ T [ub[V | A AL A A Al Ao [ el el il 47
7 i b
” i T
Tota] %0 [35 [20[30 14 [A5[AL [30[P 3 PO R OO OO [0 OO Ok&Bd IO 10 c o IO TOIO! do
Days Concentration: ¥ Concentration: 100 Concentration:

A B [of D E F G H 1 J | nit] A B [of D E F G H | J | Init{ A B [of D E F G H 1 J | Init
1| AN A A0 AAA0AAAA VL AA A A AA A A A~
2 | A7 AAAA A~ NAAA V1A A A A7 A A~
s [N [ I bl T A A s
s | S v/ /g/\/\/\fwlx\fvt//'/.//i;/./u/b
T D Ol el e e g el e Il R 7 T s ) e s el e R et el 1 T
6 | VIV IV e e N A - A
7
8 &\ 7
Tl © O [ O] U] OO | O[O0l D ol ¥ IO O] olal d d 2lo uf
Notes: X = mortality.
Sample Description:
Comments: Total # Young only based on the first 3 Broods. Fourth and subsequent broods not included in total count, . -
Reviewed by: ,-.J sm Date reviewed: /t/%/g( (,Ol; QOZ’

Version 2.1 Issued July 29, 2009 6



CETIS Ana'ytical Report Report Date: 09 May-11 15:35 (p 1 of 4)
Test Code: 11200b |} 15-2917-3949

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental
Analysis ID:  12-4446-6416 Endpoint: Reproduction CETIS Version: CETISv1.8.0

Analyzed: 09 May-11 15:33 Analysis: Linear Interpolation (ICPIN) Official Results: Yes

Batch ID: 10-5584-2752 Test Type: Reproduction-Survival (7d) Analyst:

Start Date: 29 Apr-11 10:15 Protocol: EC/EPS 1/RM/21 Diluent:

Ending Date: 05 May-11 14:15 Species: Ceriodaphnia dubia Brine:

Duration: 6d 4h Source: In-House Culture Age:

Sample ID:  20-7896-6862 Code: 7BEAS844E Client: Hatfield

Sample Date: 28 Apr-11 16:00 Material: Water Sample Project:

Receive Date: 28 Apr-11 16:00 Source: Hatfield

Sample Age: 18h Station:  4:1 Mixture

Linear Interpolation Options

X Transform Y Transform Seed Resamples Exp 95% CL  Method

Log(X+1) Linear 2.068E+09 200 Yes Two-Point Interpolation

Point Estimates

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL

1C5 20.64 12.68 20.73 4.846 4.824 7.887

IC10 21.38 18.95 2149 4677 4.654 5.276

IC15 2215 - 2067 22.27 4.514 4.491 4.838

1C20 22.95 21.5 23.08 4.357 4333 465

1C25 23.78 22.37 23.91 4.205 4.182 4.47

IC40 26.43 25.18 26.6 3.783 3.759 3.972

IC50 28.35 27.24 28.56 3.527 3.502 3.672

Reproduction Summary 7 ) Calculated Variate B

Conc-% Control Type Count Mean Min Max StdErr Std Dev CV% %Effect

0 Negative Control 10 26.1 18 32 1.37 4332 16.6% 0.0%

5 10 29.1 17 36 1.67 5.28 18.14%  -11.49%

10 10 29.3 22 35 1.146 3.622 12.36%  -12.26%

20 10 28 19 33 1.483 4.69 16.75%  -7.28%

40 10 0.2 0 2 0.2 0.6325 316.2%  99.23%

60 10 0 0 0 0 0 100.0%

80 10 0 0 0 0 0 100.0%

100 10 0 0 0 0 0 100.0%

Reproduction Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Negative Control 30 23 30 23 27 18 23 26 32 29

5 28 26 31 33 26 30 36 32 32 17

10 28 30 22 32 30 35 30 31 30 25

20 30 33 30 30 19 25 21 30 31 31

40 0 2 0 0 0 0 0 0 0 0

60 0 0 0 0 0 0 0 0 0 0

80 0 0 0 0 0 0 0 0 0 0

100 0 0 0 0 0 0 0 0 0 0
000-089-170-2 CETIS™ v1.8.0.11 Analyst; QA:M&,{ LO( !



CETIS Analytical Report

Report Date:
Test Code:

09 May-11 15:35 (p 2 of 4)
11200b | 15-2917-3949

Ceriodaphnia 7-d Survival and Reproduction Test

Nautilus Environmental

Analysis ID:  12-4446-6416 Endpoint: Reproduction CETIS Version: CETISv1.8.0
Analyzed: 09 May-11 15:33 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Graphics
s
g
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——— —@ ®
50 75 100
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CETIS™ v1.8.0.11 Analyst:
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CETIS Analytical Report . Report Date: 09 May-11 15:35 (p 3 of 4)

Test Code: » 11200b | 15-2917-3949
Ceriodaphnia 7-d Survival and Reproduction Test ) Nautilus Environmental
Analysis ID:  10-2650-9634 Endpoint: 6d Survival Rate CETIS Version: CETISv1.8.0
Analyzed: 09 May-11 15:33 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Batch ID: 10-5584-2752 Test Type: Reproduction-Survival (7d) Analyst:
Start Date: 29 Apr-11 10:15 Protocol: EC/EPS 1/RM/21 Diluent:
Ending Date: 05 May-11 14:15 Species: Ceriodaphnia dubia Brine:
Duration: 6d 4h Source:  In-House Culture Age:
Sample ID:  20-7896-6862 Code: 7BEASB44E Client: Hatfield
Sample Date: 28 Apr-11 16:00 Material: Water Sample Project:
Receive Date: 28 Apr-11 16:00 Source: Hatfield
Sample Age: 18h Station: 4:1 Mixture
Linear Interpolation Options
X Transform Y Transform Seed Resamples Exp 95% CL  Method
Log(X+1) Linear 1.252E+09 200 Yes Two-Point Interpolation
Point Estimates
Level % 95% LCL 95% UCL TU 95% LCL 95% UCL
EC5 89.45 83.03 N/A 1.118 N/A 1.204
EC10 100 86.18 N/A 1 N/A 1.16
EC15 >100 N/A N/A <1 N/A N/A
EC20 >100 N/A N/A <1 N/A N/A
EC25 >100 N/A N/A <1 N/A N/A
EC40 >100 N/A N/A <1 N/A N/A
EC50 >100 N/A N/A <1 N/A N/A
6d Survival Rate Summary Calculated Variate(A/B) .
Conc-% Control Type Count Mean Min Max StdErr StdDev CV% %Effect A B
0 Negative Control 10 1 1 1 0 0 0.0% 0.0% 10 10
5 10 1 1 1 0 0 0.0% 0.0% 10 10
10 10 1 1 1 0 0 0.0% 0.0% 10 10
20 10 1 1 1 0 0 0.0% 0.0% 10 10
40 10 1 1 1 0 0 0.0% 0.0% 10 10
60 10 1 1 1 0 0 0.0% 0.0% 10 10
80 10 1 1 1 0 0 0.0% 0.0% 10 10
100 10 0.9 0 1 0.1 0.3162 35.14%  10.0% 9 10

6d Survival Rate Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Negative Control 1 1 1 1 1 1 1 1 1 1
5 1 1 1 1 1 1 1 1 A 1
10 1 1 1 1 1 1 1 1 1 1
20 1 1 1 1 1 1 1 1 1 1
40 1 1 1 1 1 1 1 1 1 1
60 1 1 1 1 1 1 1 1 1 1
80 1 1 1 1 1 1 1 1 1 1
100 0 1 1 1 1 1 1 1 1 1

000-089-170-2 CETIS™ v1.8.0.11 Analyst; QM{ {l



CETIS Analytical Report Report Date: 09 May-11 15:35 (p 4 of 4)

Test Code: 11200b | 15-2917-3949
Ceriodaphnia 7-d Survival and Reproduction Test » Nautilus Environmental
Analysis ID:  10-2650-9634 Endpoint: 6d Survival Rate CETIS Version: CETISv1.8.0
Analyzed: 09 May-11 15:33 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Graphics
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Ceriodaphnia dubia Summary Sheet

Client: Hodeld Start Date/Time: _AMMM
Work Order No.: HA00 ' Setupby: KL 8

Sample Information:

Sample ID: ‘@4% Bl haxlue
Sample Date: __Ape’?\ A%, R0

Date Received: 0 9 301

Sample Volume: xaet”

Test Organism Information:

Broodstock No.: o441l

Age of young (Day 0): <24-h (within 12-h)
Avg No. young in first 3 broods of previous 7 d: 23

Mortality (%) in previous 7 d: 0

Individual female # used >8 young on test day i, 12, 13,14,15 16)(€, 19,20

NaCl Reference Toxicant Results:

Reference Toxicant ID: CJ GE

Stock Solution ID: ' iNaO|

Date Initiated: APrn 20/

7-d LC50 (95% CL): ) L?—Q-é) g/L NaCL
7-d IC50 (95% CL): 12 (1.1-1.5) o/L NaCL

7-d LC50 Reference Toxicant Mean (2SD Range): (8015 *9-3) g/L NaCL CV (%): L
7-d IC50 Reference Toxicant Mean (2SD Range): (6.5, Lj) g/L NaCL CV (%): \Q

Reproduction

Test Resulits: Survival
LC50 %(viv) (95% CL) 7le0
IC25 %(v/v) (95% CL)
IC50 %(viv) (95% CL)

4.6 (43.% -44.9)
4.8 (43,2 -50.4)

Reviewed by: Date reviewed:

March 4, 2010; Ver. 1.4 Nautilus Environmental



Chronic Freshwater Toxicity Test
Initial and Final Water Quality Measurements

"
Client: ‘h\»ﬁe\a Start Date & Time: Aar! Dow

Sample ID: 31\ mixty 4L Mine Water 1941 ProessWater p2% Ditchwater)  Stop Date:__ManSti\ € (MISh
Work Order #: 251300 Test Species: Ceriodaphnia dubia
e

Co:%:rgl\ljla\f)io
ook

Temperature (°C)

DO (mg/L)
pH
Cond. (uS/cm)
Initials

P
>

Concentration

Temperature (°C) [«
DO (mglL)
pH
Cond. (uS/cm)

Initials

Yo

Concentration

Temperature (°C)
DO (mgiL)
pH
Cond. (uS/cm)
Initials

[F>te]
Concentration

Temperature (°C) 240 |-
DO (mg/L)
pH
Cond. (uS/cm) g 5 2000
Initials e e + Lt e e eb | vie LB Yo
Control YA ) Analysts: (48 3l

Hardness* \LO 2]

Alkalinity* 24 2 Reviewed by: AR B
* mg/L. as CaCO3 Date reviewed: A/(a,.,, {O] {¢

, : ( {

Sample Description: deaf
Comments: @ﬁ)ao\hw‘/d \J\}ﬂi'{ 0%«“

Version 1.0 Issued June 26, 2006 ’ Nautilus Environmental



= GChronic Freshwater Toxicity Test
C. dubia Reproduction Data

Client: Hatfreld Start Date & Time: ‘%réﬁaﬂ TR CE Y
Sample ID: (WYL Mine Waker 1241 PragessWater 0.2/ Oiteh\Water) 3 Mt Stop Date & Time: ans i@ W ish
Work Order: &L&;I\&OO o) ‘ Set up by: (B J
Days Concentration: (pa}rok Concentration: % Concentration: 10
AlB|lc|p|E{FiGglH|1 | J]|mtlAaA|B|c|D|E|F{glH|1|[J]|mt]A|B|c|[D|E|F|G|[H[ 1] J]|mit
ANV AV VOVEVAVAVAVAVAISVEVAVAVAVAVAVAVAVI VAR Ra NV VANZVa N Wi WAL S
ANAVAVAVAVAVAV VAN VAVAVAVAVAVAVAVANAVATS WAVAV W4V 4 /] ~
s AN AT T AT B 5 A Y o IV bl /Y o 7 1V 15 17 17 7 e &
13 16,12 Jo [0 (O [/ A oS VI3 & V>[5 A ls VM [/ I5% | v
5| GV 19/ 104 |91 [ g0 Juk]q O[] |V {0 [(¢[g [4 10 [wo|H w0 ID[R [T 13 [T [ 10w
6 [t |48 1S Y o NS1H 13113 13 upaxile Vo MO 26 Mo | B 1T 1R (M 15 11T [ite | 4 [\8 [ 1o [l [Vl [0
7 . i . ' i
8 20 20
ol 2| 2015 130 3636 3519 135 e Wb 51 38| 8 5038 27 128 5 a7 wE T4 |31 135 136 2 36 [ 1F 26 36 72 | e
Days Concentration: Q0 Concentration: 4O Concentration: 60
A/B|C|D|E|F|G|H| I |J|mt|A|{B|C|D|E|F|G|H| I |J|mtlA|[B|C|D|E|F|G|H| I [J]mni
A\ AN AN Al Al AN AA A AAAANAAAAA A AN~
1 VA VANVAVAVAVARAVAVAVA A Ve WAV VA NV Ve WP P W W Ve Vs VA s D N
s L/ R VY WVIVIV VIS A/ 7N /W VI 7 ne
s AV MiwEg v e [V Iiah /449 u |V iiw 7/ T T 17 1% [V @
5 [0 [10[/8 [10(? 19 (6 [10[4 0w b F[10[4 WO (v W V& x| Ao T “L%%
s N3 o (1o [16]18 (1o [\&[\F1t |t I H 151V 1515 |15 Mo 12 30 Wi&F & [_A (8 [~V |« AL
7 . . ’
‘ off
8 :
Total23\ 30 3% 20 187 BB [T b A 3812037 [3F (a4 2L [|, @& T2 (3 12 Ol 2[00 [F]0 [\
Days. Concentration: %0 Concentration: j(DC) ] Concentration:
A|lB|c|D|E|F|G|H| 1 |J]|mt|A|B|C|D|E|F|G|H|I|J|mtlA|[B|Cc|D|E|F|G|H]| I |[J]Ini
AN AN A AT A AAANAAAAA AAA A~
2 ' avs AN ARV V1V AA A A A~
s | NVIVIS “ | AN S AT A ] Al
VANV VIV IRA R4 VA VAavAraArd VIV sl
s | /1| V]V VM- ws A ] ]
s ||/ AN A AAArNug AV [T [V I~ b
7
" o,
TotaIOOOOOOOO @DOOOOOOOO

Notes: X = mortality.

Sample Description:
Comments: Total # Young only based on the first 3 Broods. Fourth and subsequent broods not included in total count.

Reviewed by: 44 .“@\% ' Date reviewed: /%«.(/ { O P 20[ /

Version 2.1 Issued July 29, 2009 )
Nautilus Environmental



CETIS Ana|ytica| Report Report Date: 09 May-11 15:34 (p 1 of 4)
Test Code: 112002 | 19-1455-8098

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental
Analysis ID:  02-7523-4331 Endpoint: Reproduction CETIS Version: CETISv1.8.0

Analyzed: 09 May-11 15:32 Analysis: Linear Interpolation (ICPIN) Official Results: Yes

Batch ID: 10-2191-8202 Test Type: Reproduction-Survival (7d) Analyst:

Start Date: 29 Apr-11 10:00 Protocol: EC/EPS 1/RM/21 Diluent:

Ending Date: 05 May-11 14:15 Species: Ceriodaphnia dubia Brine:

Duration: 6d 4h Source: In-House Culture Age:

Sample ID:  00-0037-4702 Code: 5B7AE Client: Hatfield

Sample Date: 28 Apr-11 16:00 Material: Water Sample Project:

Receive Date: 28 Apr-11 16:00 Source: Hatfield

Sample Age: 18h Station: 8:1 Mixture

Linear Interpolation Options

X Transform Y Transform Seed Resamples Exp 95% CL. Method

Log(X+1) Linear 1.833E+03 200 Yes Two-Point Interpolation

Point Estimates

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL

IC5 40.66 19.88 40.93 2.46 2.443 5.031

IC10 41.58 33.16 41.89 2.405 2.387 3.016

IC15  42.53 40.52 42.86 2.352 2.333 2.468

1C20 43.49 41.66 43.86 2,299 2.28 2.401

IC25  44.48 42.72 44.88 2.248 2.228 2.341

IC40  47.57 45.9 48.11 2.102 2.079 2179

IC50 49.75 48.25 50.39 2.01 1.985 2.072

Reproduction Summary Calculated Variate

Conc-% Control Type Count Mean Min Max StdErr StdDev CV% %Effect

0 Negative Control 10 24.2 19 30 1.114 3.521 14.55% 0.0%

5 : 10 29.8 27 36 0.8537 27 9.06% -23.14%

10 10 27.9 17 33 1.516 4.795 17.19%  -15.29%

20 10 27.6 22 32 0.9798 3.098 11.23%  -14.05%

40 10 27 16 32 1.468 4.643 17.2% -11.57%

60 10 22 0 7 0.8537 2.7 122.7%  90.91%

80 10 0.6 0 6 0.6 1.897 316.2%  97.52%

100 10 0 0 0 0 0 100.0%

Reproduction Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Negative Control 24 20 27 20 30 26 25 19 25 26

5 30 31 28 30 36 28 27 28 32 28

10 24 31 33 30 26 30 17 26 30 32

20 22 30 27 30 27 29 23 32 28 28

40 30 25 28 30 27 27 24 31 16 32

60 7 2 2 2 0 0 2 0 7 0

80 0 0 0 0 0 0 0 0 6 0

100 0 0 0 0 0 0 0 0 0 0

LB

000-089-170-2 CETIS™ v1.8.0.11 Analyst: QA:/{/(&-( ‘O/l{



CETIS Analytical Report Report Date: 09 May-11 15:34 (p 2 of 4)
Test Code: 11200a | 19-1455-8098
Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental
Analysis ID:  02-7523-4331 Endpoint: Reproduction CETIS Version: CETISv1.8.0
Analyzed: 09 May-11 15:32 Analysis: Linear Interpolation (ICPIN) Official Resuits: Yes
Graphics
8
g
H
g
N SV ; ®
0 25 50 75 100
Conc-%
000-089-170-2 CETIS™ v1.8.0.11 Analyst:
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09 May-11 15:34 (p 3 of 4)

CETIS Analytical Report Report Date:
Test Code: 11200a | 19-1455-8098
Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental
Analysis ID:  10-8727-1085 Endpoint: 6d Survival Rate CETIS Version: CETISv1.8.0
Analyzed: 09 May-11 15:32 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Batch ID: 10-2191-8202 Test Type: Reproduction-Survival (7d) Analyst:
Start Date: 29 Apr-11 10:00 Protocol: EC/EPS 1/RM/21 Diluent:
Ending Date: 05 May-11 14:15 Species: Ceriodaphnia dubia Brine:
Duration: 6d 4h Source: In-House Culture Age:
Sample ID: 00-0037-4702 Code: 5B7AE Client: Hatfield
Sample Date: 28 Apr-11 16:00 Material: Water Sample Project:
Receive Date: 28 Apr-11 16:00 Source: Hatfield
Sample Age: Station: 8:1 Mixture
Linear Interpolation Options
X Transform Y Transform Seed Resamples Exp 95% CL Method
Log(X+1) Linear 1.259E+09 200 Yes - Two-Point Interpolation

Point Estimates

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL

EC5 >100 N/A N/A <1 N/A N/A

EC10 >100 N/A N/A <1 N/A N/A

EC15 >100 N/A N/A <1 N/A N/A

EC20 >100 N/A N/A <1 N/A N/A

EC25 >100 N/A N/A <1 N/A N/A

EC40 >100 N/A N/A <1 N/A N/A

EC50 >100 N/A N/A <1 N/A N/A

6d Survival Rate Summary Calculated Variate(A/B)

Conc-% Control Type Count Mean Min Max StdErr StdDev CV% %Effect A B

0 Negative Control 10 1 1 1 0 0 0.0% 0.0% 10 10

5 10 1 1 1 0 0 0.0% 0.0% 10 10

10 10 1 1 1 0 0 0.0% 0.0% 10 10

20 10 1 1 1 0 0 0.0% 0.0% 10 10

40 10 1 1 1 0 0 0.0% 0.0% 10 10

60 10 1 1 1 0 0 0.0% 0.0% 10 10

80 10 1 1 1 0 0 0.0% 0.0% 10 10
100 10 1 1 1 0 0 0.0% 0.0% 10 10

6d Survival Rate Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Negative Control 1 1 1 1 1 1 1 1 1 1

5 1 1 1 1 1 1 1 1 1 1

10 1 1 1 1 1 1 1 1 1 1

20 1 1 1 1 1 1 1 1 1 1

40 1 1 1 1 1 1 1 1 1 1

60 1 1 1 1 1 1 1 1 1 1

80 1 1 1 1 1 1 1 1 1 1

100 1 1 1 1 1 1 1 1 1 1

L

000-089-170-2 CETIS™ v1.8.0.11 Analyst: QAA/(&»(/ (O(l(



CETIS Analytical Report Report Date: 09 May-11 15:34 (p 4 of 4)

Test Code: 11200a | 19-1455-8098
Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental
Analysis ID:  10-8727-1085 Endpoint: 6d Survival Rate » CETIS Version: CETISv1.8.0
Analyzed: 09 May-11 15:32 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Graphics
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Antilus émuimmmmtﬁ\(

California
5550 Morehouse Drive, Suite 150
San Diego, CA 92121
Phone 858.587.7333
Fax 858.587.3961

TESTING LOCATION (Please Circle)

Washington

5009 Pacific Highway East, Suite 2
Tacoma, WA 98424

Phone 253.922.4296
Fax 253.922.5814

British Columbia
8664 Commerce Court

Chain of Custody

Burnaby, British Columbia, Caglada V5A 4N3

Phone 604.420.8773
Fax 604.357.1361

Date APC‘\ 1 2MpPage_Lof\

Sample Collection By: ANALYSES REQUIRED
Report to: Invoice To: @ ;G
_A L
Company Cavadien Linc. Company Coredian Zinc g g
Address Address §_) ®
£
City/State/Zip City/State/Zip N S Q
Contact j’o\,\h Wilcockson (qu.g\o\) Contact ‘% Cj g
Phone 604 -9 26 - 36| Phone 0 E
Email Email o _E ]
i 8
s CONTAINER NO. OF N 2 %0_ «
AMPLE ID DATE TIME MATRIX TYPE CONTAINERS COMMENTS
1| Wixdvee 411 A:‘or‘\\%/l\ [600W | Water (30 L { BO% Mine + I0% Process |V IV 145
2| Mixkace 811 Y {/ U JooL \ NY% Mine +[34% Peesee 63| V|V 185
3| Mive Wade.c v v v % I Dren| /|
4 ]
4
5 g3
~
6 ~—t =T
7 * |
8 } €>
9
10
PROJECT INFORMATION SAMPLE RECEIPT RELINQUISHED BY (CLIENT) RELINQUISHED BY (COURIER)
: (Signature) {Time) (Signature) (Time)
Client: Total No. of Containers é
. . ‘:/ £ (Printed Name) {Date) (Printed Name) (Date)
PO No.: Received Good Condition? k6 ,
. ? i/ O, vJ COck)’b’m At 28/ —
. (Co pany) Company;
Sh"l'i’:_ed Matches Test Schedule? \/ ( “_( M Q/\ QL)
SPECIAL INSTRUCTIONS/COMMENTS: RECEIVED BY (COURIER) RECEEE’D BY (LABORATORY)
Received H+AOL of Mine Whker, ol of 59 @[L/ 7 e
1908
p\/ﬂ 965 \JJ "l{'e . (Printed Name) (Date) (PnnédName)M A T (Date)”
N . I'){ Z/U/ 1)
/Alﬁc UfC"/C\ D H’C\'\ Wa“"@' m‘ve’d PM/W\O Os\ﬁ (Company) (Company)
I\/W“'\] 08 ﬂ[fﬁwgp,}hub

Additional costs may be required for sample disposal or storage. Payment net 30 unless otherwise contracted.
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Whole Effluent Toxicity Testing
D. magna, C. dubia, O. mykiss
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Toxicity Testing on Synthetic Effluent Samples

Final Toxicity Test Report

Report date: April 6, 2011

Submitted to:

Hatfield Consultants
North Vancouver, BC

8664 Commerce Court
Burnaby, BC
V5A 4N7




TABLE OF CONTENTS

Page
1.0 INTRODUCTION ... oottt e et e e e et e e e e e esaa e esaeeeesaaeeeeseaaeeesaaneesaaaneesaaneeeesanrneeens 1
2.0 METHODS.......o oottt e e s et e e s v e s e eteseeateseatesaeaeeseateseisteseseesssesssstesanseseraessnseesaneessneas 2
21 Quality Assurance/Quality Control (QA/QQC).....cccoiiiiiiiiiiiiiiiciccee 2
B0 RESULTS ..o et e e et e e e et e e e e etee s e e eeeeeaaneeeeeaaaeeeeaaeeeeeaanaaeseanneneeesnenesannnees 7
3.1 Quality Assurance/Quality CONtIOL........cccovivirieiiiiriieiircceecee e 8
4.0 REFERENCES.......c oottt ettt e et e e et e e teeeeateseaeeseseesestesesseesestesassesssseesensesssesssseesenseesaneesas 15
LIST OF TABLES
Table 1. Summary of test conditions: Ceriodaphnia dubia survival and reproduction test.......... 3
Table 2. Summary of test conditions: Lemna minor growth inhibition test............cccccoeeeinnnnee. 4
Table 3. Summary of test conditions: 96-h rainbow trout test. .............cccoeiiiniiiiiiiine 5
Table 4. Summary of test conditions: 48-h Daphnia magna test. ..........cececevvveevevnecccneecnnnns 6
Table 5. Toxicity test results for the Ceriodaphnia dubia survival and reproduction tests........... 9
Table 6. Toxicity test results for the Lemna minor growth inhibition tests..........cccccoceecvrnencnee. 10
Table 7. Acute toxicity test results for rainbow trout using dechlorinated water for
e 11 R0 L Te) s FUURURRRR OO TP PRSPPI 11
Table 8. Acute toxicity test results for rainbow trout using Prairie Creek water for
AIUEION. et e e e e e e e e e e e s e e aeeeseameeeeseeeeeesaeneeeesaeneeeeseaneeesaanenens 11
Table 9. Acute toxicity test results for Daphnia magna using moderately hard water for
IIUEION. et e e e e e e e e e e e e s e e aeeeseameeeeseaeeeesaeneeeeseeneeeesannneesaanenens 12
Table 10 . Acute toxicity test results for Daphnia magna using Prairie Creek water for
AIUEION. ettt e et e e e e e e e e e e s e e aeeeseameeeeseaeeeesaeneeeesaeeeeesaaneeesaanenens 12
Table 11. Acute toxicity test results for Daphnia magna single concentration screening test
using Mine Water. ..o 13
Table 12. Reference toXicant teSE TESULLS. ....cooviiiiieiee ettt ettt e ea e eae e s s 14
i

Nautilus Environmental

WO# 11064-67



LIST OF APPENDICES

APPENDIX A - Ceriodaphnia dubia Toxicity Test Data
APPENDIX B - Lemna minor Toxicity Test Data
APPENDIX C - Rainbow Trout Toxicity Test Data
APPENDIX D - Daphnia magna Toxicity Test Data

Nautilus Environmental
WO# 11064-67



1.0 INTRODUCTION

Nautilus Environmental conducted acute and chronic toxicity tests for Hatfield Consultants on
samples identified as Mixture 1 and Mixture 2, prepared on January 28, 2011. The mixtures
were prepared in the laboratory from samples identified as Process Water, Mine Water and
Ditch Water.

Mixture 1 was a 4:1 combination of Mine Water (80%) and Mill Water (20%) and Mixture 2 was
a combination of Mine Water (77%), Mill Water (11%), and Ditch Water (12%), reflecting a 7:1
ratio of Mine to Mill Water, with a small contribution of Ditch Water. The following toxicity

tests were performed on the Mixture 1 and Mixture 2 samples:

o 7-d Ceriodaphnia dubia survival and reproduction test

e 7-d Lemna minor growth inhibition test

e 96-h rainbow trout (Oncorhynchus mykiss) acute toxicity test (conducted with lab water and
Prairie Creek water as dilution water)

e 48-h Daphnia magna acute toxicity test (conducted with lab water and Prairie Creek water as

dilution water)

In addition, a single concentration screening test was conducted with D. magna on the full-
strength Mine Water sample. Due to a technician error in producing Mixture 2, there was
insufficient volume of remaining Mine Water sample available to conduct a 96-h single

concentration screening test with rainbow trout.

This report describes the results of these toxicity tests. Copies of raw laboratory data sheets and

statistical analysis for each test species are provided in Appendices A through F.

Nautilus Environmental
WO# 11064-67



2.0 METHODS

Methods for the toxicity tests are summarized in Tables 1 through 6. Testing was conducted
according to procedures described by Environment Canada (2000a, 2000b, 2007a and 2007b).

Statistical analyses for the tests were performed using CETIS (Tidepool Scientific Software,
2009).

21 Quality Assurance/Quality Control (QA/QC)

Nautilus follows a comprehensive QA/QC program to ensure that the data generated are of
high quality and are scientifically defensible. To meet these objectives, Nautilus has

implemented a number of quality control procedures that include the following:

e Negative controls to ensure that appropriate testing performance criteria are met;

e DPositive controls to assess the health and sensitivity of the test organisms;

e Use of appropriate species and life stage to meet the study objectives;

e Appropriate number of replicates to allow proper statistical analyses;

e Calibration and proper maintenance of instruments to ensure accurate measurements;

e Proper documentation and recordkeeping to allow traceability of performance;

e Adequate supervision and training of staff to ensure that methods are followed;

e Proper handling and storage of samples to ensure their integrity;

e DProcedures in place to address issues that may arise during testing and ensure the
implementation of appropriate corrective actions; and

e Rigorous review of data by a Registered Professional Biologist to ensure they are of

good quality and scientifically defensible prior to releasing to the client.

Nautilus Environmental
WO# 11064-67



Table1l.  Summary of test conditions: Ceriodaphnia dubia survival and reproduction test.

Test organism

Test organism source
Test organism age

Test type

Test duration

Test chamber

Test solution volume
Number of replicates
Control/dilution water
Test solution renewal
Test temperature
Number of organisms/chamber

Feeding

Light intensity
Photoperiod
Aeration

Test protocol
Test endpoints

Test acceptability criterion for controls

Reference Toxicant

Ceriodaphnia dubia

In-house culture

<24 hr old neonates produced within 12 hr
Static renewal

7£1 day

20 mL test tube

15 mL

10

20% Perrier water (hardness 80-100mg/L CaCOs)
Daily

25+1°C

1

Daily, with 0.1 ml Pseudokirchneriella subcapitata and
0.05 mL YCT
100 to 600 lux

16 hours light/8 hours dark

None

Environment Canada (2007a), EPS1/RM/21
Survival and reproduction

>80% survival; 215 young per surviving control;
>60% of controls producing three or more broods
Sodium chloride

Nautilus Environmental
WO# 11064-67



Table 2.  Summary of test conditions: Lemna minor growth inhibition test.

Test organism

Test organism source

Test organism age

Test type

Test duration

Test chamber

Test solution volume

Number of replicates
Control/Dilution water

Test solution renewal

Test temperature

Number of organisms/chamber
Light intensity

Photoperiod

Aeration

Test protocol

Test endpoint

Test acceptability criteria for controls

Reference toxicant

Lemna minor

In-house culture

7- to 10-day old

Static

7 days

250-mL glass containers

150 mL

4

Deionized or distilled water with nutrients added
None

25+ 2°C

Two 3-frond plants

3600 to 4400 lux full spectrum light
Continuous

None

Environment Canada (2007b), EPS1/RM/37
Number of fronds and dry weight

> 8-fold increase in number of fronds

Potassium chloride

Nautilus Environmental
WO# 11064-67



Table 3.  Summary of test conditions: 96-h rainbow trout test.

Test organism

Test organism source
Test organism age
Test type

Test duration

Test chamber

Test solution volume

Number of replicates
Control/Dilution water

Test solution renewal

Test temperature

Number of organisms/chamber
Feeding

Light intensity

Photoperiod

Aeration

Test protocol

Test endpoint

Test acceptability criteria for controls

Reference toxicant

Oncorhynchus mykiss
Commercial hatchery
Juveniles

Static

96 hours

20 L glass aquarium

10L

1

Dechlorinated municipal tapwater;
and Prairie Creek Water
None

15+ 1°C

Ten

None

100 to 500 Iux

16 hours light/8 hours dark
6.5+1mL/min/L

Environment Canada (2000a), EPS1/RM/13

96-h LC50
Survival > 90%

Sodium dodecyl sulphate

Nautilus Environmental
WO# 11064-67



Table 4. Summary of test conditions: 48-h Daphnia magna test.

Test organism

Test organism source
Test organism age
Test type

Test duration

Test chamber

Test solution volume

Number of replicates

Control/Dilution water

Test solution renewal

Test temperature

Number of organisms/chamber
Feeding

Light intensity

Photoperiod

Aeration

Test protocol

Test endpoint

Test acceptability criteria for controls

Reference toxicant

Daphnia magna

In-house culture

<24h

Static

48 hours

250-mL glass beakers

200 mL

Three (Single Concentration Screening), One
(LC50)

Moderately-hard reconstituted water (hardness 80-
100 mg/L); and Prairie Creek Water

None

20 £2°C

Ten

None

400 to 800 Iux

16 hours light/8 hours dark

None

Environment Canada (2000b), EPS1/RM/14
48-h LC50

Survival > 90%

Sodium chloride

Nautilus Environmental
WO# 11064-67



3.0 RESULTS

Effects on survival of Ceriodaphnia dubia were minimal; the LC50 value for both samples was
>100%. Conversely, effects were observed on reproduction of C. dubia in all concentrations of
both Mixtures 1 and 2. The IC25 was <5% in both samples, and the IC50 was <5% for Mixture 1
and 16.1% for Mixture 2, respectively (Table 5). These values indicate that more than a 25%
reduction in reproduction was observed in all test concentrations of both mixtures (the lowest

test concentration was 5% sample).

The Lemna minor growth inhibition test exhibited enhanced growth in all test concentrations
compared to the negative control for both Mixture 1 and Mixture 2 (Table 6). The IC25 and IC50
values for both samples were >97%, indicating that there was no evidence of an adverse

toxicological effect associated with either of the samples to this species.

Acute toxicity tests using rainbow trout tests exhibited 100% survival in all concentration tested
with Mixtures 1 and 2, using both dechlorinated and Prairie Creek water for dilution (Tables 7
and 8). Therefore the 96-h LC50 results were >100%, and there was no evidence of an adverse

toxicological effect to this species.

Acute toxicity tests using Daphnia magna resulted in an LC50 value of 89% for Mixture 1 and
>100% for Mixture 2 when diluted with laboratory-prepared moderately hard water (Table 9).
The samples diluted with Prairie Creek water exhibited an unusual pattern of mortality in both
tests; specifically, elevated mortality was observed at the lower concentrations of sample, and
not in higher concentrations (Table 10). This is an unusual result, since you would typically
anticipate a larger adverse effect associated with a larger dose, and in this case, the opposite
occurred. This finding suggests that toxicity occurred as a result of some interaction between
the water types. Regardless, the fact that mortalities were not observed in the higher
concentrations of sample tends to suggest that this was not indicative of a substantial degree of

toxicity in the samples.

It should be noted that the full-strength Mixture 1 elicited a 60% reduction in survival of
Daphnia magna in one test (the one using moderately hard water) and no reduction in survival in
the other (using Prairie Creek water for dilution). Since there is no dilution in the full-strength
sample, these two treatments are equivalent to one another, and reflect two, somewhat different

measures of effect in the Mixture 1 sample. Based on the partial effect observed in one of the

Nautilus Environmental
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two tests, and the lack of effect in the second test, it would appear that this mixture contained a

toxicant at close to its threshold for toxicity to this species.

In the Daphnia magna 48-h single concentration screening test with Mine Water, survival was
100% in the undiluted sample, indicating that the Mine Water did not exhibit an adverse effect
on this species (Table 11).

Collectively, the results indicated that rainbow trout and duckweed were not sensitive to the
samples. Conversely, C. dubia displayed a substantial reduction in reproduction in both
mixtures, with a greater adverse effect associated with Mixture 1 than Mixture 2. Consistent
with this finding, Mixture 1 exhibited a small degree of adverse effect on survival of D. magna,
whereas Mixture 2 did not. These results suggest that the toxicity observed to cladocerans was
from the Mill Water sample, since Mixture 1 contained a higher concentration of Mill Water
than Mixture 2. This conclusion is supported by the fact that the full-strength Mine Water did

not have any adverse effect on D. magna.

3.1 Quality Assurance/Quality Control

All the tests reported here met the acceptability criteria for test validity specified in the
respective protocol. Water quality parameters measured during the toxicity tests were within
acceptable ranges and results of the reference toxicant tests conducted during the testing
program were all within the in-house historical mean * two standard deviations. The reference

toxicant test results are summarized in Table 12.

It should be noted that the samples produced for this testing project were derived from samples
that had been collected previously, and treated in a manner that was similar to that anticipated
at the mine site. Consequently, holding times associated with these samples exceeded those
specified in the test methods. However, the time period in between preparation of the treated
Mine and Mill Water samples and initiation of the toxicity tests fell within the required holding

times associated with the various tests.

Nautilus Environmental
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Table5.  Toxicity test results for the Ceriodaphnia dubia survival and reproduction tests.

Mean * SD
Concentration Mixture 1 Mixture 2
(Yo v/v) Survival Reproduction Survival Reproduction
(%) (No. of Young/Female) (%) (No. of Young/Female)
Control 100 16.1+4.5 100 16.1+£19
5 100 6.3+3.5 100 11.6+£2.6
10 100 71+3.8 100 11.2+£3.2
20 100 9114 90 6.6+2.8
40 100 0.0+£0.0 80 3.0+3.1
60 90 0.0+£0.0 100 0.0+£0.0
80 80 0.0+£0.0 70 0.0+£0.0
100 100 0.0+£0.0 100 0.0+0.0
Test endpoint
(Y% v/v)
LC50 >100 -- >100 -
IC25 (95% CL) -~ <5% - <5%
IC50 (95% CL) -- <5% -- 16.1 (13.1 -20.2) %

LC = Lethal Concentration.
IC = Inhibition Concentration.
SD = Standard Deviation.

CL = Confidence Limits.

Nautilus Environmental
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Table 6.  Toxicity test results for the Lemna minor growth inhibition tests.

Mean £ SD
Concentration Mixture 1 Mixture 2
(Yo v/v) Frond Growth Dry Weight Frond Growth Dry Weight
(No. of Fronds) (mg) (No. of Fronds) (mg)
Control 67.8+5.6 6.7+0.4 69.0£6.0 70+09
1.5 922+220 91+1.6 69.2+79 72+1.1
3.0 90.5+14.5 87+1.5 89.0£16.5 93+1.3
6.1 104.0+£9.9 10.1+£1.0 83.0+£10.9 87+£1.0
12.1 122.8 £23.2 126 £2.6 107.8 £25.0 11.1+£27
242 120.3 £14.5 11909 103.8 £16.5 109+1.2
48.5 116.5+12.4 139+29 111.3+£22.9 12027
97 122.8 £14.0 14.7£0.5 101.3 £32.3 13.9+2.6
Test endpoint
(Y% v/v)
IC25 >97 >97 >97 >97
IC50 >97 >97 >97 >97

IC = Inhibition Concentration.
SD = Standard Deviation.
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Table7.  Acute toxicity test results for rainbow trout using dechlorinated water for dilution.

% Survival

Concentration (% v/v)

Mixture 1 Mixture 2
Control 100 100
6.25 100 100
12.5 100 100
25.0 100 100
50.0 100 100
100.0 100 100
Test endpoint
LC50 >100 >100
Table 8.  Acute toxicity test results for rainbow trout using Prairie Creek water for dilution.

% Survival

Concentration (% v/v)

Mixture 1 Mixture 2
Control 100 100
6.25 100 100
12.5 100 100
25.0 100 100
50.0 100 100
100.0 100 100
Test endpoint
LC50 >100 >100

Nautilus Environmental
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Table9.  Acute toxicity test results for Daphnia magna using moderately hard water for

dilution.

% Survival

Concentration (% v/v)

Mixture 1 Mixture 2
Control 100 100
6.25 90 80
12.5 100 90
25.0 100 90
50.0 100 80
100.0 40 90
Test endpoint
LC50 (95% CL) 89 (65 and 100) >100

CL = Confidence Limits.

Table 10. Acute toxicity test results for Daphnia magna using Prairie Creek water for dilution.

% Survival

Concentration (% v/v)

Mixture 1 Mixture 2

Control 100 100

6.25 30 50

12.5 40 60

25.0 70 90

50.0 100 100

100.0 100 100

Test endpoint
LC50 >100 1 >100 1

1 See text for discussion of results.

12
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Table 11. Acute toxicity test results for Daphnia magna single concentration screening test using

Mine Water.
Concentration (% v/v) Survival (%)
Control 100
100 100

Nautilus Environmental
WO# 11064-67
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Table 12.  Reference toxicant test results.

Test Species Endpoint Mean (2SD Range) CV (%) Initiation Date

. Survival (IC50): 1.7 g/L NaCl 1.8 (1.4-23) 12
C. dubia January 27, 2011

Reproduction (IC50): 1.1 g/L NaCl 1.2 (0.9 -1.5) 13
L.minor Frond Count (IC50): 3.6 mg/L KCL 3.7 (2.8 -5.0) 15 January 19, 2011

O.mykiss Survival (LC50): 5.0 mg/L SDS 52+ (4.4-6.1) 8 December 16, 2010
D. magna Survival (LC50): 4.2 g/L NaCl 4.0 (3.6 -4.3) 5 January 21, 2011
14
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APPENDIX A - Ceriodaphnia dubia Toxicity Test Data



Ceriodaphnia dubia Summary Sheet

Client: Hd/{.l/@, Start Date/Time: A 28 /IO ol

Work Order No.: i o6k Set up by: I s’

Sample Information:

&

Sample ID: Nt |
Sample Date: To~28/Y
Date Received: J’t- L)’/ (o
Sample Volume: v ?JZQ L

Test Organism Information:

Broodstock No.: - Ollgl)

Age of young (Day 0): <24-h (within 12-h)
Avg No. young in first 3 broods of previous 7 d: 213
Mortality (%) in previous 7 d: 2

Individual female # used >8 young on test day TN Y 15) 14

NaCl Reference Toxicant Results:

Reference Toxicant ID: Cd 6 32
Stock Solution ID: lo e ol
Date Initiated: ~ ta Al
4

7-d LC50 (95% CL): [F ( [.3-2,3 ) /L NaCL
7-d 1C50 (95% CL): [ 1(0,9-/1.¢) g/L NaGL
7-d LC50 Reference Toxicant Mean (28D Range): [ & ( {4~ ZS) gLNaCL __ CV (%): iz
7-d IC50 Reference Toxicant Mean (2SD Range): Ly( 8.5, 45 ) g/l NaCL CV (%) )
Test Results: Survival Reproduction

LC50 %(vIv) (95% CL) 7 (oo

IC25 %(viv) (95% CL) 1I3C L1 -2

IC50 %(v/v) (95% CL) ¢4 (3.2, yan)
Reviewed by: 44{ ) ZQZ\—Q Date reviewed: AAzccOn 24%!20“

March 4, 2010; Ver. 1.4 Nautilus Environmental



Chronic Freshwater Toxicity Test
C. dubia Reproduction Data

Client: HQ’,’Q‘]@QJJ ‘StartDate & Time: __Yan 19 22 @J13eth wooh
Sample ID: M bhone L LY ) StopDate & Time: .o Y 1o © V2000
Work Order: TR ) ] Set up by: E{8 [ fom
o ' %(viv) 4

Days Concentration: Control Concentration: 5 ) Concentration: 10

A B (o D E F G H 1 J | Init] A B C D E F G H 1 J | Init] A B C D E F G H | J | Init
N AN A XA A AASNA AN Al Al N A\l alal Al Al rls o
2 | A\ A A A4 A A ol A AAAAA NN A7 A NAA A A A A7 s
s WAV IV A2 [/ QI bV A e (o |2 /\/./;Lﬁf\/‘/l/k/‘/,‘/\/‘/“)cc%
% 9 9[99 (5 50515 W61 [ [© 16 15 [4 9 o v el X 8 12 9 /19 4 12
s (6 [/ X[*F[ A6 b I8 @A/ A N [ [V f |15 (2 V2 2216 W12 [
e i0[# M [8ho[8 [4who [€ v a VMIa|¢|s ]z x| |l jksd 1z ¢ lelz]|v]) 1 [ATY
7
8
Totall (R 14 133 [1a {31 {16 [jo WO [iF (i [udle [ (3 [§ [g [/0]R [tofi [t WYL [6 \3]to]6 (317 [1n [D ]9 [eY
Days Concentration: 20 Concentration: 40 Concentration: 60 - ]

A B [+ D E F G H 1 J [ Init] A B (o D E F G H 1 J | Init] A B C D E F »G ‘H ! _J Init
WAl A AAAA AN\ A AN A\ A A A AR AN A A A A A A AL A
A A AN A el T T AT P IO o o B o WP R o
NEAVAPAr VAV « N A rAVArY. Vil Va4 VA S VAR I Tt 24 [ = N VA A A A W I
4 135 V1415815 [/ 5 hdr ¥ [Vl el AV IS A o [
s D A6 Hp 1 WY Rled /N AL AWV [T T AL T [y
6 & |8 |8 VI3 |2 F|r S|~/ WO A e s AT A AL | ey
7 .
8 -
Total O [(0 | U[¥ [0535\0 blolq lwdold lololololo [0 [dleololololY[e 0]V p" [0 [k
Days Concentration: 80 Concentration: 100 Concentration:
"lAa[B]clpleElFle[H][1t]|s]mt|]a]B]lc|oD|[E]F[c[H] 1 [J|[m|Aa]|B[Cc]D|]E[F[G]H] I]|J][mit
1 CAAALN A A A AN Al |\ o A A A A A A
2 [ VWV IV VIV [l e A e A AT s
s XK VIV |V oo, pelh VIS AT A AU
5 VAFATAN NN VArArAPI ErArdrAraNvitea \/v,\U}U
N 4R VAN VAN REA A VAT R AT A AN AV ACADAWAALS
7
8
Total F [0 10 |Q [0 [0 [Q*lOo o lolesyo [O[0 [0 [0 [y [ @ [y l0 &
Notes: X = mortality.
Sample Description: @
Comme_nts: Totai # Young only based on the first 3 Broods. Fourth and subsequent broods not included in totat count.

Reviewed hy: —)4( - ’707\—@ Date reviewed: W'( Cg* '2‘6 Z-O”

" Version 2.1 Issued July 29, 2009 Nautitus Environmental



CETIS Analytical Report

Report Date:

09 Feb-1117:20 (p 1 of 2)

Test Code: 11063a | 17-1586-0743

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental
Analysis ID: 06-7520-1693 Endpoint: 6d Survival Rate CETIS Version: CETISv1.8.0

Analyzed: 09 Feb-11 17:05 Analysis: Linear Interpolation (ICPIN) Official Results: Yes

Batch ID: 03-7225-7749 Test Type: Reproduction-Survival (7d) Analyst: Krysta Banack

Start Date: 29 Jan-11 11:00 Protocol: EC/EPS 1/RM/21 Diluent:  Perrier Water

Ending Date: 04 Feb-11 12:00 Species: Ceriodaphnia dubia Brine:

Duration: 6d 1h Source: Age:

Sample ID: 08-2902-6478 Code: 3169F0AE Client: Hatfield

Sample Date: 28 Jan-11 Material: Water Sample Project:

Receive Date: 28 Jan-11 Source: Hatfield

Sample Age: 35h Station: Mixture 1

Linear Interpolation Options

X Transform Y Transform Seed Resamples Exp 95% CL  Method

Log(X+1) Linear 2.08E+09 200 Yes Two-Point Interpolation

Point Estimates

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL

EC5 49.01 44.28 N/A 2.04 N/A 2.258

EC10 100 49.01 N/A 1 N/A 2.04

EC15 >100 N/A N/A <1 N/A N/A

EC20 >100 N/A N/A <1 N/A N/A

EC25 >100 N/A N/A <1 N/A N/A

EC40 >100 N/A N/A <1 N/A N/A

EC50 >100 N/A N/A <1 N/A N/A

6d Survival Rate Summary Calculated Variate(A/B)

Conc-% Control Type Count Mean Min Max StdErr StdDev CV% %Effect A B

0 Negative Controi 10 1 1 1 0 0 0.0% 0.0% 10 10
5 10 1 1 1 0 0 0.0% 0.0% 10 10
10 10 1 1 1 0 0 0.0% 0.0% 10 10
20 10 1 1 1 0 0 0.0% 0.0% 10 10
40 10 1 1 1 0 0 0.0% 0.0% 10 10
60 10 0.9 0 1 0.1 0.3162 35.14% 10.0% 9 10
80 10 0.8 0 1 0.1333  0.4216 52.7% 20.0% 8 10
100 10 1 1 1 0 0 0.0% 0.0% 10 10 -
6d Survival Rate Detail _

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Negative Control 1 1 1 1 1 1 1 1 1 1

5 1 1 1 1 1 1 1 1 1 1

10 1 1 1 1 1 1 1 1 1 1
20 1 1 1 1 1 1 1 1 1 1
40 1 1 1 1 1 1 1 1 1 1
60 1 1 1 1 1 1 1 1 0 1

80 0 1 1 1 1 1 0 1 1 1
100 1 1 1 1 1 1 1 1 1 1
000-089-170-1 CETIS™ v1.8.0.11 Analyst; QA: al 2‘” (




CETIS Analytical Report

Report Date:
Test Code:

09 Feb-11 17:20 (p 2 of 2)
11063a | 17-1586-0743

Ceriodaphnia 7-d Survival and Reproduction Test

Nautilus Environmental

Analysis ID:  06-7520-1693 Endpoint: 6d Survival Rate CETIS Version: CETISv1.8.0
Analyzed: 09 Feb-11 17:05 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Graphics
1.0«—0—0——1—*——\ ®
09 — ®——
08 | _ e’
07 :—
8 F
g 06 [
E os £
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8 o4l
0.3 —
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0.0 F L L n 1 I L L ) 2 L I I n |
0 25 50 7 100
Conc-%
000-089-170-1 CETIS™ v1.8.0.11 Analyst: aa-MaL 2-?{! l




CETIS Analytical Report

Report Date: 09 Feb-11 17:20 (p 1 of 2)
Test Code: 11063a | 17-1586-0743

Ceriodaphnia 7-d Survival and Reproduction Test

Nautilus Environmental

Analysis ID:  20-8319-6722 Endpoint: Reproduction . CETIS Version: CETISvi.8.0

Analyzed: 09 Feb-11 16:58 Analysis: Linear Interpolation (ICPIN) Official Results: Yes

Batch ID: 03-7225-7749 Test Type: Reproduction-Survival (7d) Analyst:  Krysta Banack

Start Date: 29 Jan-11 11:00 Protocol: EC/EPS 1/RM/21 Diluent: Perrier Water

Ending Date: 04 Feb-11 12:00 Species: Ceriodaphnia dubia Brine:

Duration: 6d 1h Source: Age:

Sample ID:  08-2902-6478 Code: 3169F0AE Client: Hatfield

Sarmnple Date: 28 Jan-11 Material: ~ Water Sample Project:

Receive Date: 28 Jan-11 Source: Hatfield

Sample Age: 35h Station: Mixture 1

Linear Interpolation Options

X Transform Y Transform Seed Resamples Exp 95% CL  Method

Log(X+1) Linear 1.639E+09 200 Yes Two-Point Interpolation

Point Estimates

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL

IC5 0.1826 0.1546 0.2432 547.6 4111 647

IC10 0.3985 0.333 0.5456 250.9 183.3 300.3

IC15 0.6539 0.539 0.9216 152.9 108.5 185.5

IC20 0.9559 0.7769 1.389 104.6 72 128.7

IC25 1.313 1.052 1.97 76.16 50.76 95.1

IC40 2.826 2.157 4.707 35.39 21.24 46.35

IC50 4.35 3.209 22.22 22.99 4.5 31.16

Reproduction Summary Calculated Variate

Conc-% Control Type Count Mean Min Max StdErr StdDev CV% %Effect

0 Negative Control 10 16.1 10 23 1.433 4.533 28.15%  0.0%

5 10 6.3 1 10 1.096 3.466 55.01% . 60.87%

10 10 71 0 13 1.215 3.843 54.12%  55.9%

20 10 9.1 6 11 0.4583 1.449 15.92%  43.48%

40 10 0 0 0 0 0 100.0%

60 10 0 0 0 0 0 100.0%

80 10 0 0 0 0 0 100.0%

100 10 0 0 0 0 0 100.0%

Reproduction Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Negative Control 18 11 23 19 21 16 10 10 17 16
5 6 7 3 8 9 10 8 10 1 1
10 6 6 13 10 6 3 7 11 0 9
20 9 10 11 8 10 8 10 6 10 9
40 0 0 0 0 0 0 0 0 0 0
60 0 0 0 0 0 0 0 0 0 0
80 0 0 0 0 0 0 0 0 0 0
100 0 0 0 0 0 0 0 0 0 0
000-089-170-1 CETIS™ v1.8.0.11 Analyst: an sl 2411



Report Date: 09 Feb-11 17:20 (p 2 of 2)
Test Code: 11063a | 17-1586-0743

Nautilus Environmental

CETIS Analytical Report

Ceriodaphnia 7-d Survival and Reproduction Test

Analysis ID:  20-8319-6722 Endpoint: Reproduction CETIS Version: CETISv1.8.0
Analyzed: 09 Feb-11 16:58 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Graphics

Reproduction

Conc-%

000-089-170-1 CETIS™ v1.8.0.11 Analyst: aaldal Z‘P/ u



Ceriodaphnia dubia Summary Sheet

Client; H dfﬁ n{// Start Date/Time: N 3o IO, 1,55
Work Order No.: il 66k Set up by: U 7
Sample Information:
Sample ID: M 1t 2
Sample Date: Jo2g/Y
Date Received: }c.. z,r/r (l
Sample Volume: 74(4}
Test Organism Information:
Broodstock No.: - Ollgi)
Age of young (Day 0): <24-h (within 12-h)
Avg No. young in first 3 broods of previous 7 d: 21£
Mortality (%) in previous 7 d: (®) N
Individual female # used 28 young on test day [2 v 5 6, 717,71
A A Y A

NaCl Reference Toxicant Results: |
Reference Toxicant ID: Cd ¢ 3
Stock Solution ID: [o N0/
Date Initiated: ~ 218/ (]

/
7-d LC50 (95% CL): (3 (13-2:2 ) g/L NaCL
7-d IC50 (95% CLY): t1(o,9-1.4) QLNaCL
7-d LC50 Reference Toxicant Mean (2SD Range). - 4 ( L4- ZJ) g/L NaCL CV (%): (2
7-d IC50 Reference Toxicant Mean (2SD Range): Lr( ©.85 45 ) g/l NaCL CV (%): {3

Test Results:

Survival

LC50 %(viv) (95% CL)
1C25 %(viv) (95% CL)

ep rodution

IC50 %(viv) (95% CL)

lo. ( (%'weﬂ

Reviewed by: g( . @\é

RS

0

March 4, 2010; Ver. 1.4

Date reviewed: /(/{a’Lf e 22 20/ [

E LQ‘DL_'LH,’

16:%)
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Chronic Freshwater Toxicity Test
Initial and Final Water Quality Measurements

Client: Hat L Al Start Date & Time: Oan 30 101 2 UAN
Sample ID: Mmootz 2 (F |\ -Stop Date: el b 1o O ook
Work Order #: i ob(o Test Species: Ceriodaphnia dubia
% (VIV) Days
Concentration
Control N
Temperature (°C) ; ) w s W
pogmgl) | £>[39 [es (33 |80 [3h [34 [=i |33 [7| [BI7 |44 |39 [6F
pH M 8 [3) 13K [33 (34 (30 |80 |33 (3.0 (33 [3F | &( 319
Cond. (uS/cm) | M1 28 233 23% 239 235 w3~
Initials ~ b rib i Wik il ~ ~

Concentration

5 .
Temperature (°C) i , . ( \ 4 3
DO(mglt) | F |7 (65 |34 [FF |21 az‘w 22 [#0 [30 [¥° [ 95]6X
pH £ (9.0 [z 174 (32 (34 (& |7 (82 34 (1RA |38% &7 |4
Cond. (uS/icm) | 343 40 33l Zab 3¢3 324 23%¢ 34
Initials ~ w8 B 285 48 ) LB ~ ~

Concentration

40 . N final
Temperature (°C) ‘ ‘ . : , - , C.O 195 ; 'y
DO (mg/L) A 7p jeq [=y |38 [+2 (80 [0 [R¢ (30 (7 [he [} (62
pH &3 130 35 [3olsy (%4 (83 [7.¢ [8b B2 (84 [ DUA3 [35
Cond. (uSfcm) | alb G40 quf 928 LS 9 Hs 9N
Initials ~ wé b LB Cid B —_ -

Concentration | 0 1 2 3 |
100 A i o o NIeWw. 1 | 2V \'.:')N%‘i S hew | o o y” i ~ € o
Temperature (°C) |5\ (260 40 |34.0 [94.0| .0 |38G (255 [34S [35.0 [95¢
pomgt) | R |[+o [&F |33 %o %2 [FA [P0 |g2 |20 [#)
pH 55 |*+4 88 g\ [85 |30 (83 74 lgq9 (3% RS
Cond. (usicm) | %95 | 1810 2P | R6q (3 F i 998 race |l ‘%»/
Initials ~ od b i b reé - ~
Control 100 lviv) Analysts: iCi8, A
Hardness* @) '
Alkalinity* Pl uo Reviewed by: _f¥7
*mgl/L as CaCO3 Date reviewed: Az20 ?-‘f 2011
Sample Description: @ [ ‘IS'LLvL JHL) "4_,@3»\.
Comments: Broodboard Used: OlF

Version 1.1 Issued July 29, 2009 Nautilus Environmental



Chronic Freshwater Toxicity Test
C. dubia Reproduction Data

Client: Hcf}‘ ,eje,QJ« Start Date & Time: Jan% 2o QMHSM
Sample ID: M bune & StopDate & Time: __F.ob & 1ol QO oenl
Work Order: 0 O tip Set up by: EAL ) b~
: %(viv) 14

Days Concentration: Control Concentration: 5 Concentration: 10

A [ D E F G H i J [ Init] A B (o D E F G H ! J { Init] A B (o D E F G H I J | Init
AN AN A A A A S| A AAN A AN Al Bl AN Al A A Al A Al s s s
2 | AN A A AN AA dgwd| A AAANAA N ANAAZ | Al ANAN A A A A A 2 |eis
2 [ LAV IT VIV IR B AN [V TR S [l o S ] e [
ald VI FP 1D [ AL YWO| A AT T AN b v (YYD D ] e
s 4 VISV VIRFIT [ Flubldlo H 151516 (221 edu 4 [V]b [ H |4 [A[S [N |14
s (A LS| F8] % | bl AAi7im|3 ] P8 8619 A7~ s [$ |73 [ A9 |-~
TP e aa A et 4 Ve (IS Fs [~ VIF YIS s v § 56
T = _|ieM ~
tol (3 | [ (16 | W A i 1[5 @l (B EF [P [ g A B[] ot velal& [T g0 12]a
Dayslgoncentration: 20 Concentration: 40 Concentration: 60

A B C D E F G H | J [ nit] A B C D E F G H 1 J [ Init] A B C D ’E F ,G H '| J | Init
N AN A A A AAAATM AT AN AN AL A Al AT A A A A B
2 | AN AAA A Ao N A7 sl A A S A T
3 [V IRV Wl SV YV | Aol || A< ubl A ST [~y
ANVARN IR NAVAIVAEN EX YA EVAPA VA ICd AT P 0. %V R Y = P R e A Y ¢
s AW 1% 502120235 408lo [ U g |8 VI3 VIV 8| AT [ A M o o —TulB
s 1/ 12 v T AT Ara Vi r P I rArSrdr 33 W NN\~ Al A AAA 4 AN
IS8T E| [ VIVISI Al [ [r& Ararars Ydtdvdard A A
8
Total§ (10 |G FARSE dFEEEL AP 4 lwle*|3 il o2 ]o]— 21~
l:)aysLConcentration: 80 Concentration: 100 Concentration:

A’ B [o4 D E F G H 1 Init] A B C D E F G H i J | Init] A B C D E F G H I J | Init
1 \/ Ve R e S S /%(& o oA A e " ..,./Kuq.
2 (X [V AV A A Wbl IV Y T ATV T v u
3 Nalvs VAT T wll VNV T AT A ATwh
s TV AT AT Ll AT A A A7 [ Toe ks
6 VA A7 A A7 A A AN A AA A AN
7 ) 4744 A NAN NN A A A AAA
8 /| e
TotalO*b)?O,O OLO.-QOQ?‘ o "‘;F—\
Notes: X = morfality.
Sample Description: @
Gomments: Total # Young only based on the first 3 Broods. Fourth and subsequent broods not i in total count.

Reviewed by: 7[{ ‘ 7@\_@ Date reviewed: /{/(ﬂr @Z\ Q‘L(' / 201{

Version 2.1 Issued July 29, 2009

Nautilus Environmental



CETIS Ana|ytica| Report Report Date: 24 Mar-11 16:46 (p 1 of 2)
Test Code: 11066b | 08-0216-2913

Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental
Analysis ID:  11-6431-9337 Endpoint: Reproduction CETIS Version: CETISv1.8.0

Analyzed: 24 Mar-11 16:46 Analysis: Linear Interpolation (ICPIN) Official Resuits: Yes

Batch ID: 01-6136-4903 Test Type: Reproduction-Survival (7d) Analyst:  Krysta Banack

Start Date: 30 Jan-11 11:15 Protocol: EC/EPS 1/RM/21 Diluent: Perrier Water

Ending Date: 06 Feb-11 14:00 Species:  Ceriodaphnia dubia Brine:

Duration: 7d 3h Source: Age:

Sample [D: 11-7008-1972 Code: 45BE08B4 Client: Hatfield

Sample Date: 28 Jan-11 Material: Water Sample Project:

Receive Date: 28 Jan-11 Source: Hatfield

Sample Age: 5%h Station: Mixture 2

Linear Interpolation Options

X Transform Y Transform Seed Resamples Exp 95% CL  Method

Log(X+1) Linear 2.025E+09 200 Yes Two-Point Interpolation

Point Estimates

Level % 95% LCL 95% UCL Tu 95% LCL 95% UCL

IC5 0.3779 0.2763 0.6173 264.7 162 361.9

IC10 0.8985 0.6289 1.616 111.3 61.89 159

IC15 1.616 1.079 3.231 61.89 30.95 92.68

1C20 2.604 1.653 7.782 384 12.85 60.48

IC25 3.966 2.386 10.85 25.21 9.212 41.9

1C40 12.66 8.251 15.71 7.9 6.367 12.12

IC50 16.13 12.3 20.8 6.201 4.809 8.127

Reproduction Summary 7 Calrculated Variate B

Conc-% Control Type Count Mean Min Max StdErr StdDev CV% %Effect

0 Negative Control 10 16.1 12 18 0.6046 1.912 11.88% 0.0%

5 10 11.6 8 16 0.8327 2.633 22.7% 27.95%

10 10 11.2 7 16 0.9978 3.155 2817%  30.43%

20 10 6.6 3 10 0.8844 2.797 42.38%  59.01%

40 10 3 0 10 0.9888 3.127 1042% 81.37%

60 10 0 0 0 0 0 100.0%

80 10 0 0 0 0 0 100.0%

100 10 0 0 0 0 0 100.0%

Reproduction Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep § Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Negative Control 15 18 15 16 12 18 17 18 17 15
5 13 14 13 8 10 16 8 10 13 1
10 8 16 12 15 14 7 9 11 8 12
20 9 10 9 4 3 3 7 8 9 4
40 3 2 4 10 0 3 6 2 0 0
60 0 0 0 0 0 0 0 0 0 0
80 0 0 0 0 0 0 0 0 0 0
100 0 0 0 0 0 0 0 0 0 0

000-089-170-1

CETIS™ v1.8.0.10

Analyst:

QAﬁz‘ﬂ i




CETIS Analytical Report Report Date: 24 Mar-11 16:46 (p 2 of 2)
Test Code: 11066b | 08-0216-2913
Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental
Analysis ID:  11-6431-9337 Endpoint: Reproduction CETIS Version: CETISv1.8.0
Analyzed: 24 Mar-11 16:46 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Graphics
18
5
E
e
&
! ¥y PR, =
75 100
Conc-%
000-089-170-1 CETIS™ v1.8.0.10 Analyst: & ﬂf{/ i




CETIS Analytical Report

Report Date:

09 Feb-11 17:17 (p 1 of 2)

Test Code: 11066b | 08-0216-2913
Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental
Analysis ID:  12-1557-5387 Endpoint: 7d Survival Rate CETIS Version: CETISv1.8.0
Analyzed: 08 Feb-11 17:17 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Batch ID: 01-6136-4903 Test Type: Reproduction-Survival (7d) Analyst:  Krysta Banack
Start Date: 30 Jan-11 11:15 Protocol: EC/EPS 1/RM/21 Diluent: Perrier Water
Ending Date: 06 Feb-11 14:00 Species: Ceriodaphnia dubia Brine:
Duration: 7d 3h Source: Age:
Sample ID: 11-7008-1972 Code: 45BE08B4 Client: Hatffield
Sample Date: 28 Jan-11 Material: Water Sample Project:
Receive Date: 28 Jan-11 Source: Hatfield ;
Sample Age: 5%h Station: Mixture 2
Linear Interpolation Options
X Transform Y Transform Seed Resamples Exp 95% CL Method
Log(X+1) Linear 1.328E+09 200 Yes Two-Point Interpolation
Point Estimates
Level % 95% LCL 95% UCL TU 95% LCL 95% UCL
EC5 14.2 12.35 69.29 7.043 1.443 8.094
EC10 60 15.21 N/A 1.667 N/A 6.573
EC15 100 18.69 N/A 1 N/A 5.352
EC20 >100 N/A N/A <1 N/A N/A
EC25 >100 N/A N/A <1 N/A N/A
EC40 >100 N/A N/A <1 N/A N/A
EC50 >100 N/A N/A <1 N/A N/A
7d Survival Rate Summary Calculated Variate(A/B)
Conc-% Control Type Count Mean Min Max StdErr StdDev CV% %Effect A B
0 Negative Control 10 1- 1 1 0 0 0.0% 0.0% 10 10
5 10 1 1 1 0 0 0.0% 0.0% 10 10
10 10 1 1 1 0 0 0.0% 0.0% 10 10
20 10 0.9 0 1 0.1 0.3162 35.14%  10.0% 9 10
40 10 0.8 0 1 0.1333 0.4216 52.7% 20.0% 8 10
60 10 1 1 1 0 0 0.0% 0.0% 10 10
80 10 0.7 0 1 0.1528 0.483 69.01%  30.0% 7 10
100 10 1 1 1 0 0 0.0% 0.0% 10 10
7d Survival Rate Detail
Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Negative Control 1 1 1 1 1 1 1 1 K 1
5 1 1 1 1 1 1 1 1 1 1
10 1 1 1 1 1 1 1 1 1 1
20 1 1 1 0 1 1 1 1 1 1
40 1 0 1 1 0 1 1 1 1 1
60 1 1 1 1 1 1 1 1 1 1
80 0 1 1 1 1 0 1 1 1 0
100 1 1 1 1 1 1 1 1 1 1

000-089-170-1

CETIS™ v1.8.0.11

Analyst:

mﬁl‘f{ 4




CETIS Analytical Report

Report Date:
Test Code:

09 Feb-11 17:17 (p 2 of 2)
11066b | 08-0216-2913

Ceriodaphnia 7-d Survival and Reproduction Test

Nautilus Environmental

Analysis ID:
Analyzed:

12-1557-5387
09 Feb-11 17:17

Endpoint: 7d Survival Rate
Analysis:

Linear Interpolation (ICPIN)

CETIS Version:

Official Results:

CETISv1.8.0

Yes

Graphics

7d Survival Rate
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000-089-170-1
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CETIS™ v1.8.0.11

Analyst:
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APPENDIX B - Lemna minor Toxicity Test Data



Lemna minor Summary Sheet

Client: Hat Retd_ Start Date: _fo~ %>, i
Work Order No.: jfos Y Set up by: / e 8

Sample Information:

Sample ID: in / 7"'\”“?/ !
Sample Date: J‘M '),;1 i

Date Received: Jan y/ le
Sample Volume: 9 g0k

Test Organism Information:

Culture Date: da @ f
Age of culture (Day 0):
>8X growth in APHA?: N e 27 Rodo dq.a,.}

KCI1 Reference Toxicant Results:

Reference Toxicant ID: L”L O
Date Initiated: Y 1‘;‘/, /
7-d No. of Fronds IC50 (95% CL): 3.6 K v 6-45S \

7-d No. Fronds IC50 Reference Toxicant Mean (2 SD Range): 3 3 ( 2.p- sjc\CV (%): (N3
7

Number of Fronds Dry Weight
Test Results: IC25 %(v/v) (95% CL) >3 > 32
IC50 %(v/v) (95% CL) >9F D9y

Reviewed by: —#( s /@\% Date reviewed: AAaced~ 2%, 20Ut

October 1, 2009; Ver. 1.2 Nautilus Environmental



Plant Growth Inhibition Toxicity Test
Water Quality Measurements

He ¥ L0l

- Sample Description:

Comments:

Reviewed:

Clear”

A g

Date Reviewed:

O

Version 1.1 Issued May 27, 2008

Maced. 24,200

fed beaxess

Ciient : Setup by: M, ASD
Sample ID: ™M ~/—Jf‘ur1 \ L L("{ ’? Test Date: Tan 7—-2/ 1o (|
Work Order No.: ! 0(04 Test Species: Lemna minor
Culture Source: vice tF g
Test Culture Age: 9 ad ey’ > 8X Growth? (Y/N): \".(24 LQ :,' : ’pr‘o r; dr )
Light Intensity Range: Hlos -<«Z2 Date Measured: Sa na ®ill
Day 0 1 2 3 4 5 6
Sheif Temp (°C) PR a a{ﬁ/ w2 Je.O ) b0 % 1) m‘ O
Initials VAR - P A% %3 el | b W&
Sample Characteristics Aeration? yAs min
Temperature (°C) M0 5.0
DO (mglL) 1.8 2.
PH £ q.4
Conductivity (pS) 186 2410
Concentratio Temperature (°C) pH Conductivity (uS)
?/9 (J , JIX Day 0 Day 7 Day 0 Day 7 Oh
* Control ! oy A
o S a%EHd 53 | 9M al
1.5 - E
a4.5 |138:8%d %2 4. 40l
3.05
a4 a4.0 3> |89 Bl
6.1
av.s kS 34 ! [0
12.1 ¢
Hs  |de5S (85 14.3 139Y
24.2
AUS AS | 3¢ 9.6 6 6S
48.5
45 210 90 |94 3316
97
34.5 210 |9 8.8 3416
Initials ~ \(/uf) ~ Y/‘L% : ~
Thermometer: Calibrated Thermometer  Cond. Meter: C-1 pH meter:  pH-1

Nautilus Environmental



Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts

Client: Ha¥ el L Start Date: Jan 28 201
Sample ID: M\ oot Fund | Termination Date: Tb Y 2o
Work Order #: W\ o6F Test set up by: s . A

55 W) No. of fronds

Concentration Abnormal Single Root Loss of

Chiorosis | Necrosis | Yellow Gibbosity fronds | destruction | buoyancy

Day O | Day 7 size

L &9 )
g0
17
il
R
34
Qq
<\
q
1t
N
1€
19\
i
9%
w
i
144
a4
[ 1Y)
\QF
123
/ \\‘b |
VIR i N

Comments Initials

P
[}
©

Control

1.5

3.05

6.1

121

242

OI0Ow|>O|0|m|>»|Ol0|w>»lo|0|lw|>io|ojmix|o|jO|wix

Comments:

Reviewed by: 44 . W, . Date Reviewed: //{C?—( cd. 2‘?2 201

0

Version 1.0 Issued June 26, 2006 Nautilus Environmental




Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts

Client: H a’\'@. @‘L . ' Start Date: Dan &8 o)

Sample iD: M e dure | Termination Date: &b Y o il

Work Order #: \lO(jﬂ- Test set up by: i e N

L \)\
o
CoL?:e(})?Ltz)n Rep l;laoy Zf ﬁ;:ji Chiorosis | Necrosis | Yellow Abzic::‘mal Gibbosity fsrg]n%(sa desl:'?fc):tio n btg:: : ; y Comments Initials
48.5 Al \3 (e
B v3
c %
D 164
97 A WH

B W !J
C Ya\
D 10 v
A
B
C
D
A
B
C
D
A
B
C
D
A
B
C
D

Comments:

Reviewed by: ‘,4 . @\.—8 Date Reviewed: /(/faxc,ﬁ» 2<(L‘, 201

Version 1.0 Issued June 26, 2006 Nautilus Environmental



7-d Lemna minor Weight Data Sheet

Client: H#Aé{' L Start Date: AoR 100
Sample ID: Mgkl Termination Date: V/Eb Y 1204/
Work Order #; [1oF '
Control A j 1309.12 1315 .53 YR
B L 1204.4% i311.04
c 2 199 9.60 iQ94.8s
D ¢ 1312.25 1318.6S
15 A | s |y ™ 1310.93 ©
B o 1298.33 1308 95
c > 12i0. 20 1314.99
D & [\365.1F 1314.99
3.05 A 9 133 .51 1333 .93
B o 1368 .38 1314.80
c I\ 1297.2% i30%.12
D 12 139).04 1299 44
6.1 A 13 1212.35 13293.84
B I 1988 .14 139 8.85
c i< 113i3.0 13201y @
D Lo 194 1.69 {302.45
12.1 A e 13%9.8\ 130418
B 'y 1363.1% 216,85
C ta [1388.86 1297.02
D 22 [1312.10 1395, 6l
24.2 A a (121515 132685 |
B 2 |1308.50 1221.36 @ \
c 13 |1304.do i316.49 \
D 14 130835 139.02 |
48.5 A 15 |1305 .60 132095 |
B w |1206.47 1334.35 A
c 120,35 131844 g
D Ay [1305.3) 1316.43 N
Comments: Ofeweigh= 1310.64 @) Caweshz 321,30 ?@\Z&A&jp\gz 321, 69
Reviewed by: 44 . ; Date Reviewed: /t/é-(c& 24,2011

Version 1.0 Issued June 26, 2006

0

Nautilus Environmental



7-d Lemna minor Weight Data Sheet

Client:  HefRed Start Date: A 8 1011
Sample ID; M isting ) Termination Date: Yern f 1ot
Work Order #: j1967F

A | 29 1299.4i 1314. 1 Y
B 30 1367.306 1322.47

c 3 [297.4l 1310.40

p | 32 [129843 1313 .30 \/
A

B

C

D

A

B

C

D

A

B

C

D

A

B

C

D

A

B

C

D

A

B

c

D

Comments:
Reviewed by: A . To~2, Date Reviewed: Az ccd- 2% 20t!

0

Version 1.0 Issued June 26, 2006 Nautilus Environmental



CETIS Analytical Report Report Date: 09 Feb-11 15:56 (p 1 of 2)
Test Code: 11067a | 01-3402-0664

Lemna Growth Inhibition Test Nautilus Environmental
Analysis ID:  17-1959-8257 " Endpoint: Frond Count CETIS Version: CETISv1.8.0

Analyzed: 09 Feb-11 15:55 Analysis: Linear interpolation (ICPIN) Official Results: Yes

Batch ID: 14-8278-7197 Test Type: Lemna Growth Analyst: Krysta Banack .
Start Date: 28 Jan-11 Protocol: EC/EPS 1/RM/37 Diluent: '

Ending Date: 04 Feb-11 Species: Lemna minor Brine:

Duration: 7d ¢h Source:  UTCC #490 Age: 9d

Sample ID;:  20-5730-8353 Code: 7AAQ08C1 Client: Hatfield

Sample Date: 28 Jan-11 Material: Water Sample Project:

Receive Date: 28 Jan-11 Source: Hatfield

Sample Age: N/A Station: Mixture 1

Linear Interpolation Options

X Transform

Y Transform Seed

Resamples Exp 95% CL Method

Log(X+1)

Linear 241544450 200 Yes

Two-Point Interpolation

Point Estimates

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL

IC5 >97 N/A N/A <1.031 N/A N/A

IC10 >97 N/A N/A <1.031 N/A N/A

iC15 >97 N/A N/A <1.031 N/A N/A

IC20 >97 N/A N/A <1.031 N/A N/A

IC25 >97 N/A N/A <1.031 N/A N/A

IC40 >97 N/A N/A <1.031 N/A N/A

IC50 >97 N/A N/A <1.031 N/A N/A

Frond Count Summary Calculated Variate

Conc-% Control Type Count Mean Min Max Std Err StdDev CV% %Effect
0 Negative Control 4 67.75 63 74 2.81 5.62 8.3% 0.0%
1.5 4 92.25 75 123 10.98 21.96 23.81%  -36.16%
3.05 4 90.5 71 106 7.24 14.48 16.0% -33.58%
6.1 4 104 91 115 4.933 9.866 9.49% -53.51%
12.1 4 122.8 88 136 11.6 23.2 18.9% -81.18%
24.2 4 120.3 100 134 7.261 14.52 12.08%  -77.49%
48.5 4 116.5 103 132 6.225 12.45 10.69%  -71.96%
97 4 122.8 107 135 6.981 13.96. 11.37%  -81.18%
Frond Count Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4

0 Negative Control 63 74 71 63

1.5 78 123 93 75

3.05 93 71 106 92

6.1 115 105 91 105

121 133 136 88 134

242 121 126 134 100

48.5 120 132 111 103"

97 107 135 115 134

000-089-170-1

CETIS™ v1.8.0.11

Analyst; \U'B

QA;(/@J Z‘f{l/




CETIS Analytical Report Report Date: 09 Feb-11 15:56 (p2of 2)

Test Code: 110672 | 01-3402-0664

Lemna Growth Inhibition Test Nautilus Environmental
Analysis ID:  17-1959-8257 Endpoint: Frond Count CETIS Version: CETISv1.8.0
Analyzed: 09 Feb-11 15:55 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Graphics

40 -

2k .\’\--\,-—~’~""4

F ®

[
mOR"

80

Frond Count

Y
@

60

20 -

Conc-%

000-089-170-1 CETIS™ v1.8.0.11 Analyst: \LU& QA:M Z‘%{ ”




CETIS Analytical Report Report Date: 09 Feb-11 15:56 (p 1 of 2)
Test Code: 11067a | 01-3402-0664

Lemna Growth Inhibition Test Nautilus Environmental
Analysis ID:  02-8606-1810 Endpoint: Total Dry Weight-mg CETIS Version: CETISv1.8.0
Analyzed: 09 Feb-11 15:55 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Batch ID: 14-8278-7197 Test Type: Lemna Growth Analyst:  Krysta Banack
Start Date: 28 Jan-11 Protocol: EC/EPS 1/RM/37 Diluent:

Ending Date: 04 Feb-11 Species: Lemna minor Brine:

Duration: 7d Oh Source: UTCC #490 Age: 9d
SampleID:  20-5730-8353 Code: 7AA008C1 Client: Hatfield
Sample Date: 28 Jan-11 Material: Water Sample Project:

Receive Date: 28 Jan-11 Source: Hatfield

Sample Age: N/A Station: Mixture 1

Linear Interpolation Options

X Transform Y Transform Seed Resamples Exp 95% CL Method

Log(X+1) Linear 2.001E+09 200 Yes Two-Point Interpolation

Point Estimates

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL

IC5 >97 N/A N/A <1.031 N/A N/A

IC10 >97 N/A N/A <1.031 N/A N/A

IC15 >97 N/A N/A <1.031 N/A N/A

1C20 >97 N/A N/A <1.031 N/A N/A

IC25 >97 N/A N/A <1.031 N/A N/A

1C40 >97 N/A N/A <1.031 N/A N/A

1C50 >97 N/A N/A <1.031 N/A - N/A

Total Dry Weight-mg Summary Calculated Variate

Conc-% Control Type Count Mean Min Max Std Err Std Dev CV% %Effect
0 Negative Control 4 6.655 6.4 7.25 0.2023 0.4047 6.08% 0.0%
1.5 4 9.122 6.86 10.62 0.8089 1.618 17.73%  -37.08%
3.05 4 8.685 6.58 9.84 0.7275 1.455 16.75%  -30.5%
6.1 4 10.07 8.73 10.76 0.4727 0.9455 9.39% -51.35%
12.1 4 12.6 8.82 14.37 1.274 2.549 20.22%  -89.41%
242 4 11.89 10.67 12.76 0.463 0.9261 7.79% -78.66%
48.5 4 13.87 11.19 17.28 1.456 2913 21.0% -108.4%
97 4 14.66 13.19 15.31 0.4966 0.9931 6.77% -120.3%
Total Dry Weight-mg Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4

0 Negative Control 6.4 6.57 7.25 6.4

1.5 6.86 10.62 9.19 9.82

3.05 1942 6.58 9.84 8.9

6.1 10.09 10.71 8.73 10.76

12.1 14.37 13.67 8.82 13.56

242 11.7 12.76 12.43 10.67

48.5 15.29 17.28 11.19 11.72

97 15.31 15.21 13.19 14.93

000-089-170-1

CETIS™ v1.8.0.11

Analyst: \LLE)

LT
aatar 24




CETIS Analytical Report Report Date: 09 Feb-11 15:56 (p 2 of 2)
Test Code: 11067a | 01-3402-0664
Lemna Growth Inhibition Test Nautilus Environmental
Analysis ID: - 02-8606-1810 _ Endpoint: Total Dry Weight-mg CETIS Version: CETISv1.8.0
Ana\yzed: 09 Feb-11 15:55 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Graphics
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Lemna minor Summary Sheet

Client: Hat Retd Start Date: A/"v 27 w1l
Work Order No.: [to&} Set up by: V

Sample Information:

Sample ID: in, £hne T
Sampie Date: Jon 21T/ U

Date Received: Ja.h k/, {(

Sample Volume: 9 ~30k

Test Organism Information:

Culture Date: o‘i}z:_. q fd
Age of culture {Day 0): / A
>8X growth in APHA?: N e 2F Ross ‘*&a‘ ZF

KCI Reference Toxicant Resuits:

Reference Toxicant ID: Lo O
Date Initiated: ) 19/, 1
(J /
7-d No. of Fronds 1C50 (95% CL): 3.0 0- q,{'\

7-d No. Fronds IC50 Reference Toxicant Mean (2 SD Range): 3 % ( A gjo\cv (%): (™3

Number of Fronds Dry Weight
Test Results: IC25 %(v/v) (95% CL) >87 > 52
IC50 %(v/V) (95% CL) > . > 9y

Reviewed by: 74 o z/;\-% Date reviewed: Mé’-(c& 2% 201
{

October 1, 2009; Ver. 1.2 Nautilus Environmental



Plant Growth Inhibition Toxicity Test
Water Quality Measurements

-
Client : H < t /ﬁ\(‘v\l— ] ; Setup by: m, AdSD
samplelD: Mo kare 7-LF : ’\ Test Date: TV an P 20|
Work Order No.: Ut Test Species: Lemna minor B\ wparoS
Culture Source: vTce tF 4390
Test Culture Age: 9 dagS$ > 8X Growth? (Y/N): Ne. La? «?m ands )
Light Intensity Range: "é 10 - LP%OQ Date Measured: Yan Q&1
Day 0 1 2 3 4 5 6 7
sheitTempC) (45 | 20T |2 |360 360 |0 {35.6 |3%0
Initials e ~ — wd (Vi (pd L1 (b
Sample Characteristics Aeration? 2 min
Temperature (°C) 24.0 , M0
DO (mg/L) 1. g<
pH ? ] g q R
Conductivity (iS) 849 10
nduc 2 184S x%%q
Concentratio Temperature (°C) pH Conductivity (4S)
°b (J,J Day 0 Day 7 Day0 | Day7 oh
; 7
Control ’?/5\4 a 20 f\ 2 c‘ ‘ % P ‘
" S 290 | 8.2 |40 €95
+ Mo |azo | %3 |90 EEY
6.1 ]
3.0 3.0 T4 |&.¢ 934
12.1
Mo |0 (g5 |90 04/
24.2 ,
MO 270 | €% (90 Vol
48.5 N2
a4p | 0 140 |4 2396 (9%
7 Mo | 290 148 |4.] 2410
initials e e ~ ]C(@ '
Thermometer: Calibrated Thermometer  Cond. Meter: C-1 pH meter: pH-i

Sample Description:  ({eal

Comments:

Reviewed: ,AA W, Date Reviewed: /(/L’L( Cé\ 2‘6’ QOZ ('

Version 1.1 Issued May 27, 2008 ’ Nautilus Environmental



Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts

Client: Hat P\ 2| L Start Date: JandE 200
Sample ID: w\‘i_MQ Termination Date: =<b Y QoM
Work Order #: W opd Test set up by: Cug . Ao

°J> \UN) No. of fronds
Concentration
Day 0| Day 7

b % : (2
A
08
13
23
g\
o
2
el
110
105
i i)
a<
q
q%_
o

b
(60

Single Root Loss of
fronds | destruction | buoyancy

Chlorosis | Mecrosis | Yellow Ab:i‘;r:‘a' Gibbosity Comments Initials

Py
@
o

Control

1.5

3.05

6.1

12.1

242

OO |> |00 |>»{O|0jlw|>{ojo|o|x|olo|mir|o|lO|w]|>

Comments:

Reviewed by: 74{ . 7&_? : Date Reviewed: /f/fé).(‘c& 2-¢ ,;9'0“

0

Version 1.0 Issued June 26, 2006 Nautilus Environmental




Hedeld

Lemna minor Toxicity Test Data Sheet - 7-d Frond Counts

Client: Start Date: Dan 2 Lo}

Sample ID: mie bure Q Termination Date: b Y y 2

Work Order #: oA Test set up by: e 2 b

o

CO&%erﬁL%n Rep ;:; Zf frs::s? Chiorosis | Necrosis | Yellow | AP20™@ | Ginposity | Sl [ ROt bt‘;f,::;y Comments Initials

48.5 Al |13 785N
B 1660 ~
c 14\
D i
97 A 84

B ~Fo
C \2d .
D 3\ /
A
B
C
D
A
B
C
D
A
B
C
D
A
B
C
D

Comments:

Reviewed by: Date Reviewed: Mﬁ(&z\ 2‘%1 ZOI /

Ao
0

Version 1.0 Issued June 26, 2006

Nautilus Environmental



7-d Lemna minor Weight Data Sheet

Client: bz ;/ L Start Date: Aom 8 1o
Sample ID: ) Termination Date: e 4 1001
Work Order #; | {063
o)
Control A J 1300.8! 308.4% L&
B 1L 1300. 6% 3ob .35
c 2 1306.84 1313.30 ®
D % i313.0F 1320.43
1.5 A < 1308.20 1315.30__
B v \212.83 1320.13
Cc A 1213.66 1313, 6&
D g 112,293 1320.34
3.05 A q 1331, 7Y 1330.21
B Jo 120S.4 13i5 .47
c h 13i4. A 1394.51®
D 1 11210.56 1318.10
6.1 A 13 130 8,81 1316 .08
B 4 1210.5_ 1320.33
c i 1130843 137,40
) Lo 308 -33 1311.30
1241 A 13 1130Y4-85 1319 .3
B Wy 13i13.3% 1323. %6
c ta 149 .33 131190
D 1o |13. 3P 1325.5%
24.2 A M 1309.42 1319.24 |
B - 11213.3Y 1324.24
c 13 [1319,5¢ 1338. 80
D 2w 11304.63 1319.23
48.5 A s |13i0.3| 1334 ,0%
B 2% 13\0.16 139144 @
c 1> 1 D19.69 13283, R
D A 11309.4¢8 131€.i2 IRV
Comments: OtnhT 1B13 b @fecsh=(324.2)  3PD1321.09
Reviewed by: Date Reviewed: {Aqcelh 2%, 20i(

A we
\

Version 1.0 Issued June 26, 2006 Nautilus Environmental



7-d Lemna minor Weight Data Sheet

Client:  HefBdd StartDate: /s 38101
Sample ID: M it Termination Date: _ Yzpy 2.0y
Work Order #: j1aed
97 A 19 1206, 12 12i8.4¢
B 30 130§.85 1320. 35
c 3! i206.09 1393.48
D 31 11305.3% 131,50
" :
B
c
D
A
B
c
D
A
B
c
D
A
B
c
D
A
B
c
D
A
B
c
D
Comments:
Reviewed by: 74 . ’@\% Date Reviewed: [Aaccd. 24 2o

Version 1.0 Issued June 26, 2006 Nautilus Environmental



CETIS Analytical Report

Report Date: 09 Feb-11 15:55 (p 1 of 2)
Test Code: 11067b | 01-1544-3984

Lemna Growth Inhibition Test

Nautilus Environmental

Analysis ID:  18-8027-6706 Endpoint: Frond Count CETIS Version: CETISv1.8.0
Analyzed: 09 Feb-11 15:54 Analysis: Linear Interpolation (ICPIN) Official Results: Yes

Batch ID: 07-7819-4315 Test Type: Lemna Growth Analyst:  Krysta Banack
Start Date: 28 Jan-11 Protocol: EC/EPS 1/RM/37 Diluent:

Ending Date: 04 Feb-11 Species: Lemna minor Brine:

Duration: 7d Oh Source:  UTCC #490 Age: ad

Sample ID: 03-5204-2099 Code: 14FBBC73 Client: Hatfield

Sample Date: 28 Jan-11 Material: Water Sample Project:

Receive Date: 04 Feb-11 Source:  Hatfield

Sample Age: N/A Station:  Mixture 2

Linear Interpolation Options

X Transform

Y Transform Seed

Resamples Exp 95% CL  Method

Log(X+1)

Linear 1.034E+09 200 - . Yes

Two-Point Interpolation

Point Estimates

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL

IC5 >97 N/A N/A <1.031 N/A N/A

IC10  >97 N/A N/A <1.031 N/A N/A

IC15  >97 N/A N/A <1.031 N/A N/A

Ic20 >97 N/A N/A <1.031 N/A N/A

IC25  >97 N/A N/A <1.031 N/A N/A

IC40 >97 N/A N/A <1.031 N/A N/A

IC50 >97 NA - NA <1.031 N/A N/A

Frond Count Summary Calculated Variate

Conc-% Control Type  Count Mean Min Max StdErr StdDev CV% %Effect
0 Negative Control 4 69 56 81 5.958 11.92 17.27% 0.0%
1.5 4 69.25 59 76 3.966 7.932 11.45%  -0.36%
3.05 4 89 67 104 8.256 16.51 18.55%  -28.99%
6.1 4 83 69 93 5.431 10.86 13.09%  -20.29%
121 4 107.8 80 134 12.52 25.04 23.24%  -56.16%
24.2 4 103.8 80 118 8.25 16.5 15.9% -50.36%
485 4 111.3 85 135 11.43 22.87 20.55%  -61.23%
97 4 101.3 70 133 16.17 32.34 31.94%  -46.74%
Frond Count Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4

0 Negative Control 77 56 62 81

1.5 67 75 59 76

3.05 86 104 99 67

6.1 69 90 93 80

121 80 94 123 134

242 107 118 80 110

48.5 125 100 135 85

97 77 70 133 125

000-089-170-1

CETIS™ v1.8.0.11
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CETIS Analytical Report Report Date: 09 Feb-11 15:55 (p 2 of 2)
Test Code: 11067b | 01-1544-3984
Lemna Growth Inhibition Test Nautilus Environmental
Analysis ID:  18-8027-6706 Endpoint: Frond Count CETIS Version: CETISv1.8.0
Analyzed: 09 Feb-11 15:54 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Graphics
120
L ® — —® — - — -
wr & i
8
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CETIS Analytical Report Report Date: 09 Feb-11 15:55 (p 1 of 2)
Test Code: 11067b | 01-1544-3984

Lemna Growth Inhibition Test Nautilus Environmental
Analysis ID:  05-2626-0683 Endpoint: Total Dry Weight-mg CETIS Version: CETISv1.8.0
Analyzed: 09 Feb-11 156:54 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Batch ID: 07-7819-4315 Test Type: Lemna Growth Analyst:  Krysta Banack
Start Date: 28 Jan-11 Protocol: EC/EPS 1/RM/37 Diluent:

Ending Date: 04 Feb-11 Species: Lemna minor Brine:

Duration: 7d Oh Source: UTCC #490 Age: 9d

Sample ID:  03-5204-2099 Code: 14FBBC73 Client: Hatfield
Sample Date: 28 Jan-11 Material: Water Sample Project:

Receive Date: 04 Feb-11 Source: Hatfield

Sample Age: N/A Station: Mixture 2

Linear Interpolation Options

X Transform Y Transform Seed Resamples Exp 95% CL Method

Log(X+1) Linear 1.614E+09 200 Yes Two-Point Interpolation

Point Estimates

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL

IC5 >97 N/A N/A <1.031 N/A N/A

IC10 >97 N/A N/A <1.031 N/A N/A

IC15 >97 N/A N/A <1.031 N/A N/A

IC20 >97 N/A N/A <1.031 N/A N/A

IC25 >97 N/A N/A <1.031 N/A N/A

IC40 >97 N/A N/A <1.031 N/A N/A

IC50 >97 N/A N/A <1.031 N/A N/A

Total Dry Weight-mg Summary Calculated Variate

Conc-% Control Type Count Mean Min Max StdErr StdDev CV% %Effect
0 Negative Control 4 7.02 6.17 7.86 0.4267 0.8533 12.16%  0.0%
1.5 4 7.215 5.68 8.12 0.5513 1.103 15.28% -2.78%
3.05 4 9.327 7.6 10.33 0.6468 1.294 13.87%  -32.87%
6.1 4 8.722 7.27 9.71 0.517 1.034 11.85%  -24.25%
12.1 4 11.12 7.88 13.79 1.332 2.663 23.94%  -58.44%
24.2 4 10.9 9.22 11.95 0.607 1.214 11.14%  -55.23%
48.5 4 12.03 8.64 14.59 1.366 2732 22.71%  -71.37%
97 4 13.87 11.73 17.41 1.29 2.58 18.6% -97.54%
Total Dry Weight-mg Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4

0 Negative Control 7.64 6.17 6.41 7.86

1.5 7.16 7.9 5.68 8.12

3.05 9.07 10.33 10.31 7.6

6.1 7.27 9.71 9.04 8.87

12.1 7.88 10.09 12.73 13.79

24.2 10.82 11.95 9.22 11.6

48.5 13.86 11.03 14.59 8.64

97 11.73 12.2 17.41 14.13

000-089-170-1

CETIS™ v1.8.0.11




CETIS Analytical Report

Report Date:
Test Code:

09 Feb-11 15:55 (p 2 of 2)
11067b | 01-1544-3984

Lemna Growth Inhibition Test

Nautilus Environmental

Analysis ID:  05-2626-0683 Endpoint: Total Dry Weight-mg CETIS Version: CETISv1.8.0
Analyzed: 09 Feb-11 15:54 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Graphics
‘ 14 _ ’
12:— = -
P

Total Dry Weight-mg

000-089-170-1

Conc-%

CETIS™ v1.8.0.11
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APPENDIX C - Rainbow Trout Toxicity Test Data



Rainbow Trout Summary Sheet

Client: Hed & e,lco Start Date/Time:
Work Order No.: Hoes

Sample Information:

Sample ID: Mixtore |

Sample Date: Jon 28711

Date Received: Jen 22 /10

Sample Volume: 1g1e -

Other:

Dilution Water:

TJan A1/ € 16300

Test Species: Oncorhynchus mykiss

Type: Dechlorinated Municipal Tap Water

Hardness (mg/L CaCOs): i

Alkalinity (mg/L. CaCQOs): é

Test Organism Information:

Batch No.: [Lig10

Source: ’ﬁmﬁ’ Loke Lodoe

No. Fish/Volume (L): 10/ioL

Loading Density: (e

Mean Length + SD (mm): 28t 4 Range: 33 -4\
Mean Weight + SD (g): OH5 £ 043 Range: 020 -0, 74
SDS Reference Toxicant Results:

Reference Toxicant ID: Rice

Stock Solution ID: i09io

Date Initiated: Dec le/io

96-h LC50 (95% CL): 50 (423-5.6)

Reference Toxicant Mean (2SD Range): 5.2 (4.4-6.1)

2.5

Reference Toxicant CV (%):

The 96-We 1LCEO 2100 % Jlv

Test Results:

Reviewed by:

Ao
0

Issued February 20, 2010; Ver. 1.1

Date reviewed: Ma.(g@, 24 a,Q.OZ(

Nautilus Environmental



96-Hour Rainbow Trout Toxicity Test Data Sheet

Client/Project#: HotGel ' Number Fish/Volume: - jo/10l
Sample 1.D. Merore. | 7-d % Mortality: D0 Ve
W.0. # [1065 Total Pre-aeration Time (mins): 30
RBT Batch #: TETIS Aeration rate adjusted to 6.5 £ 1 mL/min/L? (Y/N): Ye s
Date Collected/Time: Jam 28 /1L 4
Date Setup/Time: TJan 31 7 1N @.l6%0 Undiluted Sample WQ
Sample Setup By: JAB Parameters Initial WQ Adjustmerli/ 30 min WQ
Temp °C 145 / 43
D.O. meter: DO-1 pH G4 / QY
pH meter: pH-1 D.O. (mgiL) 4.9 / 9.9
Cond. Meter: C1 Cond. (uS/cm)| N ZIO / 22
Congentration # Survivors Témperature (°C) Dissolved Oxygen (mg/L) pH Conductivity
oz/j/j (uS/cm)
N7 1 2 4 | 24 [ 48| 72| 96| 0 | 24|48 | 72|96 ]| 0 [ 24|48 | 72| 96| O | 24 | 48 §72 96 0 96
Londro! lo [(© [t6 |0 o |Mo|Mo|Moliq,0l7.1 | 0olwe |99]69 [3.1]6.9121 1|20 20 | 34
6.9 (o [t [0 [i0 [4.0)iofto|Mo 408 lloo|T-sol|ag [0 2\[F2[33|2%| 29 | 293
125 0 10 [0 1o [wo|®o [140[1H0 j4.0 oo 9% (A998 |98 RI |22 | RH|FH | v3a | 45B
2% 0 [to {16 110 1o Mo |'o6 [0[89 |13 P 63 §.8 .1 [ 34| Zs| b 5] Foo |G0F
Ho o (10 o [0 |y Sl oMsys [48 164 [3-Ha3 (46 A AN X 7 [R2(F6 [ 14969 | (439
o0 to |(0 | [0 [5|yo%o/l4s 14199 198139 4.8 |18 |4 [go[#e [29|28 |20 | MO
Intials | T10 [ 154 I8 (0 e [ [k [5ho (e [ (388 [13 LM (98 [TA3ITAB oo [ TABLIAR | TRe | JH8
Sample Description/Comments: Vﬂ{f} gla%}v(’ oqug@, Ik <L \,.(5)\53”* cnmcewi‘n‘ﬁ\ow\/, C/ear
Fish Description at 967 Al Laow ogpec ol |
U

Other Observations:

Reviewed by: -;4( ¢ @/ Date Reviewed: Mé’-fch 24 201!
{

Issued October 29, 2008: Ver. 2.0 | Nautilus Environmental



Rainbow Trout Summary Sheet

Client: Hoteretd | Start Date/Time:  San 2\ /1 @ (6151,
Work Order No.: WO69 Test Species: Oncorhynchus mykiss
Sample Information:

Sample iD: r\/\?ﬂ'ure/:?

Sample Date: Jewn 28/

Date Received: Jan 28 /1§

Sample Volume: Lol

Other:

Dilution Water:

Type: Dechlarinated Municipal Tap Water
Hardness (mg/L CaCOg): )
Alkalinity (mg/L. CaCOs;): é

Test Organism Information:

Batch No.: (11510
Source: Tmot Lake Lodoe
No. Fish/Volume (L): i6/ioL ¥
Loading Density: &. 50
Mean Length £ SD (mm): 39 £ 3 Range: 24-473
Mean Weight + SD (g): O,5m = O Range: O, 31-0.65
SDS Reference Toxicant Results:
Reference Toxicant ID: Rie6
Stock Solution ID: i0S5io
Date Initiated: Deec I6/i0
96-h LC50 (95% CL): 50 (42-5.6)
Reference Toxicant Mean (2SD Range): 5.2 ("IHIG.\)
Reference Toxicant CV (%): .5
7 q¢- o
Test Results: Jhe 416 Lw— [ R 7 6 T4 v/
Reviewed by: ,4 . TarL, Date reviewed: /D{arcﬁ o , 20t

Issued February 20, 2010; Ver. 1.1

Nautilus Environmental



96-Hour Rainbow Trout Toxicity Test Data Sheet

Client/Project#: Hotbre f('/ Number Fish/Volume: o (6
Sample I.D. M thuce 2 7-d % Mortality: ~2 %
W.0. # 4 o065 Total Pre-aeration Time (mins): 20
RBT Batch #: AZ LD Aeration rate adjusted to 6.5 £ 1 mL/min/L? (Y/N): Ve
Date Collected/Time: Jzn 2870 AM :
Date Setup/Time: a3/ U @9 Undiluted Sample WQ )
Sample Setup By: - T Parameters Initial WQ Adjustmeny”| 30 min WQ
Temp °C 14,5 / 190
D.O. meter: DO-1 pH 5.2 / iZF
pH meter: pH-1 D.0.(mglL) | 9,% J G, 9
Cond. Meter: c1 Cond. (uS/icm)l 2oL © / 20 PO
Concentration # Survivors Temperature (°C) Dissolved Oxygen (mg/L) pH Conductivity
A (uS/cm)
1 2| 424148 72|96 | 0 (24148 | 72| 96| 0 | 24|48 | 72| 96| 0 [ 24 ] 48| 72| 96 0 96
Gl 16 [ (oo [10 o |45 hu-s| Mo |@s [0.0]00]0 0.0 59 |Z( |70 |70 |2/ %0 | 20 | 35
649 10 (0 [to [0 | MD|N.5)14 8|14D]K 5|00 |0.014.9 [o.0 [T [¥6[Z1|FI ARl 193 |20]
AH 10 {10 Jto o |Mohys 14510 |iysloa |99 28 |98 ({485 2L [H 23 20| 323 | 339
A8 o |10 [o |ig | moligsl H-Sive|Us|eolion]7.8]92 4.3 KG[?2[A4 RS [23 | 6lo | €18
90 1o [0 10 |0 |moW 5o |iusl9.1 002704 4 G 26 (4328 H 106 | 1)1 P
{eo o [0 1o |vo o |y.5%o0 [Nw [i%5]9.9 [100[1-F 0.0 AY |7 2|29 [¥5|8.0|R9 | 2570|200
Initials T k3L 386 |00 A8 I8 ks [T6 [4p |0R8 [TAB [HIL |THBISN, (540 [14R [FIL |JARIGAE | O#A |04

A ¥ g

Sample Description/Comments: _ 5[{53: t o Cahs’o clear

Fish Description at 96? Ml comatning ‘C.\;,\,\ Laneeco
~ N

Other Observations:

Reviewed by: ,,4{ . m Date Reviewed: /(/fa( I 2¢, 20!

Issued October 29, 2008; Ver. 2.0 Nautilus Environmental



Rainbow Trout Summary Sheet

'\ /-’ .
Client: H&mq,\& Start DateTime:  Wan 51 /Il @ 6304
Work Order No.: HOGS Test Species: Oncorhynchus mykiss

Sample Information:

Sample ID: M ikoee | - p(c‘?rk Creele
Sample Date: TFan 23/ M

Date Received: o 2% /1

Sample Volume: 2F#10 —

Other: -

Dilution Water:

Prearie Cree i Witesr”

Type: Dechiorated Municipar Tap-water 742
Hardness (mg/L CaCOs): A&,T*’B 20
Alkalinity (mg/L CaCO;): & 340 o

Test Organism Information:

Batch No.: T ATe)

Source: Tmot Lake L odoe
No. Fish/Volume (L): 10/ioL ¥
Loading Density: oO. U

Mean Length = SD (mm): %9 t 3
Mean Weight + SD (g): dDug fo.3

SDS Reference Toxicant Results:

Range: 2 3-4Y4
Range: .33 -0.%2

Reference Toxicant ID: Rice

Stock Solution 1D: i095io

Date Initiated: Dec it/io

96-h LC50 (95% CL): 50 (42-5.6)

Reference Toxicant Mean (2SD Range): S22 (4y 46.\)

Reference Toxicant CV (%): 8. 5

Test Resuilts: ’ﬁre O{é “-he (LEO 2 (00 Yo J/

Reviewed by: «40 ﬁ\—%

Issued February 20, 2010; Ver. 1.1

Date reviewed: //42-? ch 24,2011

Nautilus Environmental



96-Hour Rainbow Trout Toxicity Test Data Sheet

Client/Project#: ‘ Ha\’;\‘e\& Number Fish/Volume: [o/(0L
Sample L.D. Mixtoe \ - Praiete Cree it 7-d % Mortality: A3 s
- W.O.# 065 ~ Total Pre-aeration Time (mins): 2¢) tmins
RBT Batch #: 1Lg\ D Aeration rate adjusted to 6.5 + 1 mL/min/L? (Y/N): Vo s
Date Collected/Time: Oan AR/l e A
Date Setup/Time: Aun A /1L @ {h30W Undiluted Sample WQ
Sample Setup By: ‘ff(@) Parameters Initial WQ Adjustmept” | 30 min WQ
Temp°C | (4. 5 / /1.5
D.O. meter: DO-1 pH 4,4 / 8.4
pH meter: pH-1 D.O.(mglL) | 95 / S g
Cond. Meter: C-1 : Cond. (uSlem)l 0210 |/ A0
Concentration # Survivors Temperature (°C) Dissolved Oxygen (mg/L) pH Conductivity
%o (VIV) (uS/cm)
11 2| 4|24 (48| 72]|96| 0 | 24|48 72| 96| 0 |24|48|72]96]| 0 |24 )48 72| 96 0 96
Chnfro | o to [ (0 [io [14:0 )40 |0 [I40 145 |9.7 g [190]l6.1|98(8:C |81 [2 | $3(9.3 | 584 | 587
625 10 [1o [1© |10 [149 [ud [“-o {140 [145|9.9 |10.6 00 |4 [g313 118118 2{%2]1%.%] 731 | 334
12.9 | 10 [10 |10 |10 |40 |40 4.0 Mo 1s39 199 (12195 198 (6218 15292 8.3 B | R4
25 o 1o flo Jip |M.0[40/M0 Y.0[145199 (4.9 [10°]10.219.8 1€5|8.0%k-2(8a| §4 | 176 | 1148
40 o [lo [ [0 14 luo|uolite w59 [9. 724 oo 58 BZ 2L [5-2]94 |8l | 1675 | 1654
o0 o 1o | |0 [golno|uo o 10.5]4,9(09 (19 p.0199 |44 120 [5-0[29 133 | 27i0 |22’
Initials Ihb [oL{TR) | ne | kb | 548 [F3U TAB | Ak (546 1548 vy | RG] fAg [5AB 48 | KT 4 8| J4B| AR | TkB
Sample Description/Comments: C[ear" VUD g\}%\,\-\’ommﬁc

Fish Description at 967 A fe,w\a?n‘mq 4{:‘5[/\ r of:
5 ‘3626?@

Other Observations:

Reviewed by: ,;( “W, Date Reviewed: Wc‘-ﬁ» 244 ; 201{

Issued October 29, 2008; Ver. 2.0 Nautilus Environmental



Rainbow Trout Summary Sheet

Client: He £ 1d v Start Date/Time: ~Jan 31 /1l @ (615

Work Order No.: hots Test Species: Oncorhynchus mykiss

Sample Iinformation:

Sample ID: Mixtore 2- Drc.?n\z Creek
Sample Date: Jen 28710

Date Received: T 2% /1

Sample Volume: e

Other: —

Dilution Water:

Pmlf‘le Cr’eeﬂ( M'Pf./

Type: “Dechtorimated Municipat-Tap-Water TAB
Hardness (mg/L CaCOs): {W 0
Alkalinity (mg/L CaCQOs;): < TAB 93"\

Test Organism Information:

Batch No.: 11iZ10

Source: Toot Lake Lodoe

No. Fish/Volume (L): 10/icL

Loading Density: 0.4%

Mean Length + SD (mm): 32+ 3 Range: H-U43
Mean Weight + SD (g): o448 To. it Range: .34 -0.%2

SDS Reference Toxicant Results:

Reference Toxicant ID: Ricée

Stock Solution 1D: i09i0

Date Initiated: Dec I6/i0

96-h LC50 (95% CL): 50 (42-6.6)

Reference Toxicant Mean (2SD Range): 52049 -6.1)

Reference Toxicant CV (%): .5

Test Results: ][’r& Y96 he LCE@ 200 % (v/d)

Reviewed by: «A . m Date reviewed: /t/{‘;l-f cd_ 7—‘1&, 2011

Issued February 20, 2010; Ver. 1.1 Nautiius Environmental



96-Hour Rainbow Trout Toxicity Test Data Sheet

Client/Project#: - HML\& Nurﬁber Fish/Volume: |7 1O
Sample 1.D. Mexture. 2 - Praine CreekC 7-d % Mortality: O8 %o
W.0. # ' LHp6 5 Total Pre-aeration Time (mins): 2O
RBT Batch #: Wi gL Aeration rate adjusted to 6.5 £ 1 mL/min/L? (Y/N): Yo <
Date Collected/Time: Tan 28 Ul D Am '
Date Setup/Time: Jan Bl/7U & leish Undiluted Sample WQ
Sample Setup By: —r,q,g Parameters Initial WQ Adjustment” | 30 min WQ
Temp °C 4.9 / 140
D.O. meter: DO-1 pH 99 / G.2
pH meter: pH-1 D.0.(mglL) | & € / 9.9
Cond. Meter: c-1 Cond. (uSicm)| RELE / 1636
Concentration # Survivors Temperature (°C) Dissolved Oxygen (mg/L) pH Conductivity
% //,(/ (uS/cm)
1 2 | 4124148729 | 0 | 24|48 | 72|96 0 |24 |48 [ 72{96 | 0 |24 48| 72| 96 0 96
Ctvl 10 [0 | © 10 [146 1.6 %ol (4045099 9.8 |95 [0.049 (8.1 |81 |59 83| FA| 5F2 593
635 10 [to |10 [0 |M.plys|Molyo|45[.3 |93 B[99 (%7 |1y |22]2.1]| 670 618
FA45 o [to [0 Jio [yo|ms|wolMolits]|92 19 P13y (99 9o KR8 2|92 | 260 | ]63
A5 o |© Jio |lo [juo|ms|molM0|MI57 |96 (2998 [5g 194 |80 |52 |82 (Fd | T34 |F4(
50 lo ([0 |10 [ |M.00y-5(ko |HO[MH B4 199 [A4193 (9F @730, |£2(30 | 12(9 | 13%0
o0 o (0 10 [0 o [M-9weo |65 16,9195 (95199 | $F]02| AT |30 |£T |29 |ds 70 | 2070
- p F} o
Initials Tap |65 |56 [T [ | MO CTVIAD (8 (TR AR [waL | I [T7b (T8 |gab | WWATRITMD |THE | 148
Sample Description/Comments: 5"% M’ 0“‘"5’-‘ clc ar”
Fish Descriptionat 967 Al (e mainia 4 Fih a%n@r oK
Other Observations:
Reviewed by: ,4 . w Date Reviewed: /{/{ZK oA 2‘(‘{ 201(

Issued October 29, 2008; Ver. 2.0 Nautilus Environmental



APPENDIX D - Daphnia magna Toxicity Test Data



Daphnia magna Summary Sheet

Wt >

Lch ( ] 11@ 4 osL

Client: Start Date/Time:
Work Order No.: 4 ey Test Species: D.magna
t
Set up by: k2
Sample Information:
Sample ID: M fare l
Sample Date: Jén 28/ U
Date Received: /z« ?—J*/ /o
) ¥y 9 _fa-U
Sample Volume: £
Test Organism Information:
Broodstock No.: ol A
Age of young (Day 0): < 24 hours
Avg No. young per brood in previous 7 d: 13
Mortality (%) in previous 7 d: o
Days to first brood: &
NaCl Reference Toxicant Results:
Reference Toxicant |D: }/Y) éé
Stock Solution 1D: [Q Mol
Date Initiated: fo 24/ 1}
48-h LC50 (95% CL): ¥2L(3 2-U4.4) g/LNaCL
Reference Toxicant Mean (2SD Range): wol2.4-94.2 ) g/L NaCL
7

Reference Toxicant CV (%): )

Test Results:

7/1L YA Leso no g,flnwfezé 2 ﬁ %;
Cre s o Zlyll

) .

Ao
0

Reviewed by:

Date reviewed: /D{H\(‘ el 25 ) 201
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Freshwater Acute
48 Hour Toxicity Test Data Sheet

Client: Yot ik _ Start Date/Time: ﬁoi;(e/b‘ 9211 Q400N
Sample ID: Mighae | (400 No. Organisms/volume: _10/200m\{.
Work Order No.: o / Test Organism: D.magna
Set up by: i A
DO meter: DO-1 pH meter: pH-1 Conductivity meter: C-1
Concentration . Number pf No. Tempoerature Dissolved oxygen pH Conductivity
Rlég/e Organisms Immobilized (°C) (mg/L) (uS/cm)
% (VIV) 24 48 48 0 24 | 48 0 24 | 48 24 | 48 0 48
Control A |l¢ [0 O
B
C
D
6.25 A lir 194 O
B
C
D
12.5 A liec |10 | 9
B
C
D
25 A 1P 110 O
B
Cc
D
50 A 1121101 O
B
C
D
100 AL |4 o
B
C
D
Technician Initials | . |18 | 18
Hardness* | Alkalinity* Initial WQ Adjustment ' Adjusted WQ
Conc. *(mg/L as CaCo3) Temp (°C) 30.0 A0-6
Control (MHW) 100 M pomoy) | 8.8 ppaded-ce 2.
Highest conc. NG \00 pH 4, %ﬁ:;:s%cfﬁk 25
Cond (uS/ecm}| 3 3i0 27Fi6
Sample Description: leas O Mipsed o g“ 3 wrkh orn Wl ol didationS o radl
Comments: Batch#:O%4ljA_7-d previous # young/brood: | F Day of 1st Brood:’"g Previous 7-d % Mortality:O
Reviewed by: 44 . ’@\Q Date reviewed: /(/g—f el 2‘(‘(, 2011

Version 1.3 Issued November 26, 2008

G_
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CETIS Analytical Report

Report Date: 24 Mar-11 16:43 (p 1 of 1)

Test Code: 11064 | 01-9925-2974
Daphnia magna 48-h Acute Survival Test Nautilus Environmental
Analysis ID: . 17-8561-1589 Endpoint: Survival Rate CETIS Version: CETISv1.8.0
Analyzed: 24 Mar-11 16:32 Analysis: Trimmed Spearman-Karber Official Results: Yes
Batch ID: 00-6731-0545 Test Type: Survival Analyst:  andy diewald
Start Date: 01 Feb-11 14:00 Protocol: EC/EPS 1/RM/14 Diluent:
Ending Date: 03 Feb-11 15:05 Species: Daphnia magna Brine:
Duration: 49h Source: Age:
Sample ID: 14-5936-7144 Code: 56FC2CE8 Client: Hatfield
Sample Date: 28 Jan-11 Material:  Effluent Project:
Receive Date: 28 Jan-11 Source: Hatfield
Sample Age: 4d 14h Station:  Mixture 1
Trimmed Spearman-Kéarber Estimates
Threshold Option Threshold  Trim Mu Sigma EC50 95% LCL 95% UCL
Control Threshold ’ 0 40.00%  1.948 0.06715 88.64 65.06 120.8
Survival Rate Summary Calculated Variate(A/B) 7
Conc-% Control Type Count Mean Min Max StdErr StdDev CV% Y%Effect A B
0 Negative Control 1 1 1 1 0 0 0.0% 0.0% 10 10
6.25 1 0.9 0.9 0.9 0 0 0.0% 10.0% 9 10
12.5 1 .1 1 1 0 0 0.0% 0.0% 10 10
25 1 1 1 1 0 0 0.0% 0.0% 10 10
50 1 1 1 1 0 0 0.0% 0.0% 10 10
100 1 04 04 0.4 0 0 0.0% 60.0% 4 10
Survival Rate Detail
Conc-% Control Type Rep 1
0 Negative Control 1
6.25 0.9
12,5 1
25 1
50 1
100 04
Graphics
g~ @ ) ®
0.95— [
08 [-
0.7
o
g sk
§ 0.5 w
& el
03 —
0.2 ;
0.1 —
0.0 F L L " L L L " . s | a1l I L L : |
0 25 50 75 100
Conc-%
000-089-170-1 CETIS™ v1.8.0.10 Analyst: O.Aﬂ/fal Z‘f/ "




Daphnia magna Summary Sheet

4 /’
Client: ,{a{ /ﬂd;é) Start Date/Time: ich { L/ @ /1 o5k
Work Order No.: 4 0% %{" ’ Test Species:  D.magna / i
Set up by: 21,5

Sample Information:

Sample ID: Midwe 7
Sample Date: Jen 282/
Date Received: . ’),9l /o
Sample Volume: VY 1L

Test Organism Iinformation:

Broodstock No.: olt9n A
Age of young (Day 0): < 24 hours

Avg No. young per brood in previous 7 d: 13
Mortality (%) in previous 7 d: O

Days to first brood: &

NaCl Reference Toxicant Results:

Reference Toxicant ID: }m gé

Stock Solution 1D (G NMyof

Date Initiated: Jo 24/ 1}

48-h LC50 (95% CL): t2(3.7-04.4) glLNaCL

Reference Toxicant Mean (2SD Range): yol2.4-4.2 L /L NaCL

Reference Toxicant CV (%): 4

Test Results: The 45h  leso ao efemdet e > /oo 7>r/ 4[/L/ >

Reviewed by: ,41 0 75;\.% ' Date reviewed: /(/QJ-TOQ- 2(6 20(]

Version 1.2 Issued February 13, 2009 Nautitus Environmental



Freshwater Acute
48 Hour Toxicity Test Data Sheet

e
Client: !/qf ﬁcéL . Start Date/Time: /fa»Krc bi 2011 24 6Sh
Sample ID: Migbone 2 (f."i\ No. Organisms/volume: 10/200mt.
Work Order No.: 110l / Test Organism: D.magna
_ . Set up by: e’
DO meter: ~  DO-1 pH meter: pH-1 Conductivity meter: C-1
Concentration .Number _of No. Tem;ierature E)issolved/oxygen pH Conductivity
R(I;;;/e Organisms | | Hilized (°C) (mg/L) (uS/cm)
% (vIv) 24 | 48 48 0 {24! 48} 0 | 24| 48 | O | 24 | 48 0 48
Control A | (> |10 [v) 2, 0 359 | 4ok
B
C
D
6.25 A lie | & @]
5 .
Cc
D
12.5 A LY 19 0
B
C
D
25 A L0 10
B
C
D
50 A |io [ ¥ ()
B
C
D
100 A e [9 O
B
C
D
Technician Initials ~ b | i8

Hardness* | Alkalinity* Initial WQ Adjustment Adjusted WQ
Conc. *(mg/L as CaCo3) Temp (°C) Au-0 0.0
Control (MHW) 100 34 pomgn) |8.% 8.8
Highest conc. ple) \10) pH 1.3 %&ﬁ";‘,e‘}g Lgfg 8.5
Cond (uS/icm)} 18%Y (3494
Sample Description: C \eas ® Mys\ed 16 o 85 in odmbCl  oFre Afbons wer madl
Comments: Batch#:0\14iiA 7-d previous # young/brood: ¥ ¥ Day of 1st Brood: & Previous 7-d % Mortality: B

Reviewed by: %{. /) Date reviewed: /%a-(c& 2‘(‘2 20!

Version 1.3 Issued November 26, 2008 Nautilus Environmental




Daphnia magna Summary Sheet

/ -~
Client: ”d//ub;é) Start Date/Time: leb | / ne 133
Work Order No.: /i 8% crf Test Species: D.magna
Set up by: e S

Sample Information:

Sample ID: M rrhne | { dlbed v\/ Fresrie Gk LJ%>
Sample Date: ﬁn 28/ U

Date Received: N 1,;1 /

Sample Volume: 7 9. lzat

Test Organism Information:

Broodstock No.: oltrun
Age of young (Day 0): < 24 hours
Avg No. young per brood in previous 7 d: A0
Mortality (%) in previous 7 d: o
Days to first brood: ]
NaCl Reference Toxicant Resuits:
Reference Toxicant ID: )/’7 éé
Stock Solution ID: [Q Nyl
Date Initiated: A 1 4
48-h LC50 (95% CL): 3 "G, S E «_g/LNaCL
NPT HE) \
Reference Toxicant Mean (25D Range): dal2p- i{.?) g/L NaCL
Reference Toxicant CV (%): 5/
Test Results: The 4P R biid po syfen Lol ez [2o 2/ @/J)

Reviewed by: —-Z{ . ’@\% Date reviewed: Macl. 24620”

Version 1.2 Issued February 13, 2009 Nautilus Environmental



Freshwater Acute
48 Hour Toxicity Test Data Sheet

Client; Yot Bl . Start Date/Time: “’ﬁoﬂf‘bi 9911 O 1330w
Sample ID: Mrpdene | L‘(li\ No. Organisms/volume: 10/200m{.
Work Order No.: 1ok Test Organism: D.magna

. Set up by: e’

DO meter: DO-1 pH meter: pH-1 Conductivity meter: C-1
Concentration Number of No. Temperature |Dissolved oxygen pH Conductivity
@ Live Organisms Immobilized (°C) (mg/L) (uS/cm)

Rep
% (Viv) 24 | 48 48 0 | 24| 48 0 | 24 | 48 24 | 48 0 48
Control A 1° ’IO O
B .
C
D
6.25 A l,0 |3 [4)
5 ;
C
D
12.5 AJw|® | o
B
Cc
D
25 A lw [T | b
B
Cc
D
50 A | 10| O
B
Cc
D
100 Alw |[D] O
B
C
D
Technician Initials ~ 8| we
Hardness™ ‘ Alkalinity* Initial WQ Adjustment Adjusted WQ
Conc. *(mg/L as CaCo3) Temp (°C) | 350 A0-0
comidliss | _1aR= | 4234w pomgL) | 84 84
Highest conc. M3 o H .3 %ﬁ;‘% 85
Cond (uSfcm)| A HO JHO
Sample Description: C Qﬁar

Comments:

Reviewed by:

Version 1.3 Issued November 26, 2008

Batch#: Q1VUW A 7-d previous # young/brood: 30

Day of 1st Brood: c)

Previous 7-d % Mortality: (»

A. 59

Date reviewed:

) A&S“M\ ot it

A/ZaraL 2, 20U
QD duled S| Pronie Crack (o den

Nautilus Environmental
T L ST A A B

Al A tglu)




Daphnia magna Summary Sheet

Client: l{t¢ //wlf’b Start Date/Time: ich | / e 3¢5 C
Work Order No.: /) GG C([ Test Species: D.magna
Set up by: | 7854

Sample Information:

Sample ID: Pithps. 1~ ( dluted .J/ Prne Cukl N?ﬁl——\
Sample Date: Jen 22/

Date Received: . ’L}l /o

Sample Volume: 4 '),-lfL;.L

Test Organism Information:

Broodstock No.: , o(li( A
Age of young (Day 0): < 24 hours

Avg No. young per brood in previous 7 d: 20
Mortality (%) in previous 7 d: O
Days to first brood: 9

NaCl Reference Toxicant Results:

Reference Toxicant ID: }/’7 éé
Stock Solution ID: [0 NMyof
Date Initiated: 4o 2701
48-h LC50 (95% CL): v l 2 4 "W A 5 /U pact
Reference Toxicant Mean (2SD Range): #.9 ( 3. b- 42 ) g/L NaCL
Reference Toxicant CV (%): <
_ )
Test Results: (h_ €A [Leso ,w/?m.;/ct,j > o OA /.,//J
"

Reviewed by: ,/{ o 70;&% Date reviewed: /MZ)-(CZ\ ZV, 2011

Version 1.2 Issued February 13, 2009 Nautilus Environmental



Freshwater Acute
48 Hour Toxicity Test Data Sheet

: «® ,
Client: »‘/qf ﬁaéﬁ(— Start Date/Time: - V2010 0 3950
Sample ID: Mg T (£ (\, No. Organisms/volume: 10,200t
Work Order No.: 1 0™ Test Organism: D.magna
Set up by: e A
DO meter: DO-1 pH meter: pH-1 Conductivity meter: C-1
Concentration Livl;ltgb:; lc:‘m . No. Tem?,ecr;ature Dissoz\r/:]eslf)xygen va C?:csll;;t;\;ity
’;/ @ | Rep 9 Immobilized
% (VIV) 24 | 48 48 24 | 481 0 | 24 | 48 0 48
Control A L | VO % . AP
B L e
c -
D - .
6.25 A le |5 | 0 -3 |pse lef3
- B £ .
C
12.5 A lio |6 {O -4 |HS 3¢
C .
D 0
25 A lew | IO O -4 q2%
B “
C - |
D . .
50 A i |16 |D 84 |y 1293
B .
C
D ~ _
100 Ale M0 |1 (O 218067 |2040
B e
C
D - e : h e -
Technician Initials ~ lrie_|widb Wb |~ (B 1yt o e (6 e w8
Hardness* —[ Alkalinity* Initial WQ Adjustment Adjusted WQ
Conc. *(mg/L as CaCo3) Temp (°C) 300 w.0
gl aais | 035 | U334 pomgL) | %9 24
Highest conc. 500 o pH 9,9 Mged 0mU afie | 9 &
Cond (us/em)] 16k ¥ et

Mear -

Sample Description:

Comments: Batch#: OWZLA 7-d previous # young/brood: 30 Day of 1st Brood: 9 Previous 7-d % Mortality:
A
Reviewed by: vA N w Date reviewed: //{é—f 25 2%, 20!l

Nautilus Environmental

Version 1.3 Issued November 26, 2008
@M‘)“SM o YT o ot wl s aa
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Daphnia magna Summary Sheet

Client: ”ﬁ{/ﬂ(j’(\) Start Date/Time: Leb ) / e js20k
Work Order No.: /3 1874 Test Species:  D.magna
' ' Set up by: ke 5

Sample Information:

Sample ID: fune. | Jofen
Sample Date: Jen 28/
Date Received: Je 235/
Sample Volume: Y L+42-L

Test Organism Information:

Broodstock No.: Sl #
Age of young (Day 0): < 24 hours

Avg No. young per brood in previous 7 d: 2.9
Mortality (%) in previous 7 d: 3]
Days to first brood: g

NaCl Reference Toxicant Results:

Reference Toxicant ID: 2/’7 gé
Stock Solution ID: [Q Myol
Date Initiated: ' fom 2110
48-h LC50 (95% CL): 420 3F - ¢8&) qunacL

) ; L PR )
Reference Toxicant Mean (2SD Range): "f.O L €2 g/L NaCL
Reference Toxicant CV (%): =9

Test Results: /o0 0/5 MWZ A~ Ha m@,{j@( loo QA i\(/) (2 @A

Reviewed by: 44 . ﬁ\_%; Date reviewed: A/{.;: cl. 7-‘%) 202 {

Version 1.2 Issued February 13, 2009 Nautilus Environmentat



Freshwater Acute
48 Hour Toxicity Test Data Sheet

Client: H‘i} ﬁdl Start Date/Time: j:eb\ W@ 1030
Sample ID: Mue Wlen No. Organisms/volume: _ 10/200mL
Work Order No.: Jol™M ' Test Organism: D.magna
Set up by: VB
DO meter: DO-1 pH meter: pH-1 Conductivity meter: C-1
Concentration Number of No Temperature |Dissolved oxygen pH Conductivity
Live Organisms Immobilized (°C) (mgiL) (uS/cm)
Rep
% (VIV) 24 | 48 48 0 | 24| 48} 0 | 24 | 48 0 | 24 | 48 0 48
Control ji2 1\D o » D5 |¢ _[R.0 ' 5
e | 10 O
e 1101 O
100 1o [\O o
2 110 0
1> |0 O

Oio@[»[o0@[>»|O|0®@((>»|O0|m|>» |00 |(®@|>]|O|0|® (>

Technician Initials ~ |8 | yib

Hardness* ' Alkalinity* Initial WQ Adjustment Adjusted WQ
Conc. *(mg/L as CaCo3) Temp (°C) 20.0 /
Control (MHW) L0 EX| pomg) | 8o
Highest conc. 550 3 Q pH &,

Cond (uSfem)| & RO

Sample Description: c Qemr
Comments: Batch#:2i\21iA 7-d previous # young/brood: 20 Day of 1st Brood: % Previous 7-d % Mortality: O
Reviewed by: %( s ZO//\.@ Date reviewed: ﬂélf(’,g» Q‘\L, 2001

QO

Version 1.3 Issued November 26, 2008 Nautilus Environmental



Glient “q\ Celd

wo# Wold | Hardness and Alkalinity Datasheet
Alkalinity Hardness
, Volume of

Sample [(mL) 0.02N (mL) of 0.02N Sample  |0.01M Total

Volume [HCL/H,SO, used|HCL/H,SO, used|Total Alkalinity Volume EDTA Used|{Hardness
Sample ID Sample Date [(mL) to pH 4.5 to pH 4.2 (mg/L.CaCO,) (mL) (mL) (mg/L CaCO;)|Technician
Migre L 0D [ Janzim | 169 | 10 {2 00 W@ J4g [ Y90 (48
Midued () 1zt | 16 113 ) o i [s0 So0 | KB
Mine W oker Fev3/tl | 50 4.2 N3 3L 1® |55 550 [red

Qe CeexWaree [ Jonein (S0 [ U0 12.0 334 o 1156 | 20 | @&

Notes:  © D:luied SSD&DOML wiih DT waler

Reviewed by: «4 . 6\6 Date Reviewed: //{a—f el 2-‘%! 201

Version 1.0 Issued June 26, 2006 Nautilus Environmental
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1.0 INTRODUCTION

Toxicity tests conducted on two mixtures of Mine Water and Mill Water produced to reflect
future anticipated conditions at the Canadian Zinc operation indicated that reproduction of the
freshwater cladoceran, Ceriodaphnia dubia, was adversely affected by the mixtures. Conversely,
rainbow trout and duckweed were not adversely affected in acute and chronic tests,
respectively, and only a marginal adverse effect was apparent in one of the mixtures using

acute tests with Daphnia magna. The results of these tests are provided in a separate test report.

Adverse effects on reproduction of Ceriodaphnia appeared to be derived from the Mill Water,
since the degree of toxicity observed was related to the proportion of Mill Water in the samples,
and the Mine Water tested alone exhibited no adverse effect on Daphnia. Consequently, efforts
were undertaken to establish the cause of toxicity to Ceriodaphnia in the Mill Water using a
Toxicity Identification Evaluation. This process involves conducting a series of physico-
chemical manipulations on the sample, following by toxicity tests on the treated and untreated
samples. Alterations in the degree of toxicity present as a result of the treatments provides an
indication of the characteristics of the contaminant that is responsible for toxicity in the sample.
The actual identity of the toxicant can then be established through a series of follow-up

procedures.

2.0 METHODS

The following treatments were conducted:

EDTA treatment - Chelation of the sample with EDTA was used to identify whether divalent
metals, such as copper, cadmium and zinc, were responsible for toxicity. This chemical binds to
divalent metals and reduces their bioavailability and, therefore, toxicity. Treatments were
conducted at 5 mg/L EDTA.

C18 solid phase extraction - Treatment of the sample through a C18 substrate was utilized to
identify whether toxicity was caused by a non-polar organic contaminant. This material binds
and removes these materials and, therefore, if toxicity is reduced following treatment with C18,

this indicates that organic contaminants are responsible for toxicity.

Anion Exchange - Extraction of the sample through a strong anion exchange column was used

to establish whether strong anions were responsible for toxicity. This treatment is similar to the

Nautilus Environmental 1



C18 treatment, except that the substrate contains positively charged amine groups which have
an affinity for anions in the sample. Anions that would be expected to be removed include

anionic surfactants, but not major anions such as sulphate, carbonate or chloride.

Filtration - Filtration of the sample through a 0.45 pum filter was conducted to remove

particulate-bound contaminants.

pH adjustment - Adjustment of the pH of a sample can alter the characteristics of the toxicant,
resulting in an alteration in toxicity, or a change in the effectiveness of other TIE procedures. In
this case, adjustment of the pH of the sample to 5 and 9 was used in conjunction with C18 and
anion exchange in an attempt to establish whether the toxicant exhibited a higher affinity for
these materials under different pH conditions. In addition, the sample was filtered after

adjustment to pH 10, which would be expected to remove metals, such as zinc.

In order to evaluate the potential contribution to toxicity of a flocculent (Magnafloc 10) that was
used in preparation of the sample, a sample of this chemical was obtained from SGS and

evaluated for toxicity using Ceriodaphnia.

Test procedures used here were consistent with those typically applied for chronic tests using
this species, with the exception that the degree of replication was reduced from 10 to 5. This
stream-lining of the procedure is appropriate in Toxicity Identification Evaluations, where the

purpose is to look for substantial changes in effect as a result of the treatments.

Nautilus Environmental 2



3.0 RESULTS

Initial treatments were conducted on the Mill Water sample diluted to 10%. None of the
treatments (filtration, C18 extraction, anion exchange and EDTA) had an appreciable effect on
toxicity to Ceriodaphnia, indicating that toxicity did not appear to be caused by particulate-
bound contaminants, non-polar organic contaminants, strong anions, or divalent metals (Table
1).

These treatments were repeated using a sample diluted to 5% in case there had been too much
toxicity present in the 10% sample for the treatments to be effective; however, the results of
these treatments were not useful because the reproduction in the untreated sample diluted to
5% (21.2 + 1.8 offspring per adult) were not significantly lower than the control (22.8 + 2.9
offspring per adult). Thus, since the 5% sample did not exhibit toxicity, no information with

respect to the cause of toxicity could be obtained from these treatments.

Adjusting the pH of the sample to 5 or 9 prior to treatment using C18 and anion exchange did
not improve the effectiveness of these treatments at reducing toxicity in the 10% sample.
Results of these treatments are also shown in Table 1. These results did not provide further

indication as to the cause of toxicity, but are consistent with the initial findings described above.

The results described above are consistent with a number of contaminants, including charged or
highly soluble organic contaminants, cations, total dissolved solids, and other chemicals. In
order to establish whether one of the process chemicals used in preparation of the samples
might have been responsible, the characteristics of the materials were reviewed and Magnafloc
10 was identified as being potentially consistent with the results, and of unknown toxicity to
Ceriodaphnia. The results of a toxicity test conducted using this chemical are provided in Table
2; in general, this chemical resulted in no adverse effect on reproduction at 1.25 mg/L or less,
but reduced reproduction was observed in the 2.5 and 5 mg/L solutions. Since the treatment
rate of this material was 14 mg/L in the Mill Water, and most of the material would be expected
to be removed during the treatment process, it appears unlikely that this was the cause of

toxicity.

Nautilus Environmental 3



Table 1. Results of TIE treatments conducted on 10% Mill Water.

Survival Reproduction
(%) (offspring per adult)
Control 100 23.6+5.2
Untreated 100 1.2+138
Filtered sample 100 1.0+1.4
C18-treated sample 100 06+13
Anion Exchange-treated sample 100 2618
EDTA treated sample 100 0.0+0.0
Control 100 18.0+3.3
Untreated 100 0.0£0.0
pH 5 + anion exchange 100 0.0+0.0
pH 9 + anion exchange 100 0.0+0.0
pH5+ C18 100 0.0+0.0
pH 9+ C18 100 0.0+0.0
pH 10 + filtration 100 14+£19
Table 2. Results of toxicity test conducted on Magnafloc 10.
Mangafloc 10 (mg/L) Survival Reproduction
(%) (offspring per adult)

Control 100 21.8+6.6

0.08 100 222+10.1

0.16 100 25.0+2.0

0.31 100 20.8+42

0.62 100 20.8+6.9

1.25 100 20.2+43

25 100 14.0+5.7

5.0 100 13.2+2.7

Nautilus Environmental



4.0 DISCUSSION

The results of the TIE procedures described here were not conclusive in establishing the cause
of toxicity in the Mill Water; however, the results indicate that non-polar organic contaminants,
strong anions and divalent metals did not appear to be the primary cause of toxicity in the
sample, although it should be noted that these materials may have contributed to toxicity at

higher concentrations of sample.

The concentration of sulphate present in the Mill Water would most likely have contributed
some portion of the adverse effect observed to Ceriodaphnia. For example, Elphick et al. (2011)
reported an IC25 value for effects of sulphate for this species of 1212 mg/L sulphate at a
hardness of 160 mg/L. Since the Mill Water contained 4500 mg/L sulphate, there was clearly
sufficient sulphate present to cause some proportion of the observed effect. Total dissolved
solids, in general, which includes sulphate and other major ions, such as calcium, magnesium,
sodium, potassium, chloride and carbonate causes effects on this species when elevated as a
result of osmotic stress, and so sulphate, or major ions in general, likely explains some of the
observed effect. However, the sample diluted to 10% would likely not have contained sufficient

major ions to explain the effect observed in the diluted sample.

The Mill Water exhibited toxicity to Ceriodaphnia in the sample diluted to 10%, but not when
tested at 5%. This result differs somewhat from the initial tests using the Mixtures, in which
toxicity was observed in all concentrations tested, as low as 5% sample. Since the Mixtures
were comprised of only a portion of Mill Water, the adverse effect observed here with the Mill
Water is not consistent with the extent of adverse effect observed in the mixtures. This implies
that either: 1) the toxicity of the Mill Water dissipated in between when the original test was
conducted and when the TIE treatments were performed; 2) other components of the mixtures
(i.e., Mine Water) also contributed to toxicity in the mixtures; or 3) there was some interaction
between components in the mixture that exacerbated toxicity. The most likely explanation
would be that toxicity dissipated over time in the sample; however, additional investigation

would be necessary to fully characterize and identify the cause of toxicity in this sample.

Nautilus Environmental 5



5.0 REFERENCES
Elphick, J.R., Davies, M. Gilron, G., Canaria, E.C., Lo, B. and Bailey, H.C. 2011a. An aquatic

toxicological evaluation of sulphate: the case for considering hardness as a modifying

factor in setting water quality guidelines. Environ. Toxicol. Chem. 30:247-253.

Nautilus Environmental 6



Nautilus Environmental



	Hatfield Memo 7 - Toxicity Testing_20110511.pdf
	1.0 INTRODUCTION
	2.0 DAPNIA MAGNA
	3.0 CERIODAPHNIA DUBIA
	4.0 CONCLUSION
	5.0 REFERENCES
	ATTACHMENTS
	Attachment A - April 28, 2011Whole Effluent Toxicity TestingD. magna
	Attachment B - April 28, 2011Whole Effluent Toxicity TestingC. dubia
	Attachment C - April 6, 2011Whole Effluent Toxicity TestingD. magna, C. dubia, O. mykiss and L. minor
	Attachment D - April 8, 2011Toxicity Identification Evaluation (TIE)





