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TO Eric Denholm
Dominion Diamonds

FROM Peter M Chapman EMAIL pmchapman@golder.com

ACUTE TOXICITY TESTING OF PREDICTED JAY PROJECT EFFLUENT COMPOSITION

Please find attached to this Memorandum the following two documents, which were prepared by James Elphick
(Nautilus Environmental) and reviewed by Peter Chapman (Golder Associates Ltd.):

m Rainbow Trout (Oncorhynchus mykiss) and Daphnia magna acute toxicity testing based on the ionic
balance of predicted effluent composition during “End of Open Pit Mining” and “Underground Mining”
scenarios (Attachment A); and,

m Daphnia magna toxicity testing based on the ionic balance of predicted effluent composition during “End of
Open Pit Mining” under open water and under-ice scenarios (Attachment B).

These two documents provide information on acute toxicity testing conducted to determine whether effluent
discharged from the proposed Jay Project would be acutely toxic. The testing considered open pit mining as well
as the potential for subsequent underground mining. Although underground mining is not currently being
planned for the Project, it may be considered at a future date. Effluent composition used for the toxicity testing
was based on predictions from conservative modelling whose uncertainty is highest for the underground mining.
Modelling predictions will be refined as mining proceeds and additional data on open pit and potentially
underground water quality become available.

The 96-h Rainbow Trout and 48-h Daphnia magna tests conducted are those presently required for assessing
acute toxicity from existing Ekati Mine effluent discharges (Environment Canada 2000a,b). The testing detailed
in Attachment A indicates that there will be no acute toxicity to Rainbow Trout during open pit mining (there is no
effluent discharge during the first five years of open pit mining) or during underground mining, with either under-
ice or open-water discharge (effluent with the highest predicted total dissolved solids [TDS] concentration was
tested for underground mining). Mixing and dilution are lower with under-ice discharge than with open-water
discharge. However, the testing detailed in Attachment A also indicated that, while there will be no acute toxicity
to D. magna during open pit mining (83% survival at the end of open pit mining represents a lethal concentration
to 50% of the tested fish [LC50] of >100% effluent), effluent predicted during underground mining was acutely
toxic to D. magna (0% survival) with under-ice discharge.

Additional testing was conducted (Attachment B) with D. magna to further assess acute toxicity at the end of
open pit mining considering both under-ice and open-water discharges (predicted under-ice effluent TDS
concentrations were higher than open water concentrations), and additional effluent dilution. Additional testing
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for underground mining was not conducted as both the possibility of underground mining following open pit
mining and the quality of effluent that might be produced during underground mining remain highly uncertain.
The additional testing indicated that acute toxicity (i.e., LC50 <100%) was more likely for D. magna at end of
open pit mining (highest TDS concentrations for open pit mining) with under-ice discharge than with open-water
discharge, and that a relatively low rate of effluent dilution resulted in 100% survival.

Effluent toxicity to D. magna at the end of open pit mining varied by less than a factor of two between the initial
(Attachment A) and additional testing (Attachment B): 83% survival versus 45 + 35% survival. This difference is
not unreasonably large (Cherr et al. 1994). Given the conservatism of the modelling, it is likely that effluent
produced during open pit mining of the Jay Pit will not be acutely toxic even during the maximum predicted
effluent TDS concentrations the last year of mining. However, monitoring including chemical analyses and
toxicity testing will be conducted from initiation through closure (i.e., end of open pit mining under the current
mine plan) to provide early warning whether this could occur, such that appropriate management actions can be
taken, as necessary and appropriate, to prevent the release of acutely toxic effluents.

We trust that this Memorandum and attachments provide you with the information you require. However, if you
have any questions or require additional information, please do not hesitate to contact the undersigned.

{; 7 ;/ % 6% Q ///ﬂ%f\;

Peter M. Chapman, Ph.D.
Principal, Technical Director
PMClcd

’ Golder
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Attachment A
Rainbow Trout (Oncorhynchus mykiss) and Daphnia magna acute toxicity testing for
predicted ionic balances
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SIGNATURE PAGE

e

Brett Lucas, M.Sc.

Environmental Scientist

James Elphick, R.P.Bio.

Senior Reviewer

This report has been prepared by Nautilus Environmental Company Inc. based on data and/or
samples provided by our client; the results of this study are for their sole benefit. Any reliance
on the data by a third party is at the sole and exclusive risk of that party. The results presented

here relate only to the samples tested.
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1.0 INTRODUCTION

Nautilus Environmental conducted acute toxicity tests for Golder Associates Ltd. (Golder) to
characterize the toxicity of four predicted water discharges from the Dominion Diamonds Jay

Pit identified as: Year 6; Year 8; End of Open Pit Mining; and, Underground Mining.

The following acute toxicity tests were conducted on the laboratory-prepared waters:

e 96-h Rainbow Trout (Oncorhynchus mykiss) acute single concentration screening test;
and,

e 48-h Daphnia magna acute single concentration screening test.

This report describes the results of these toxicity tests. Copies of raw laboratory data sheets and
statistical analyses are provided in Appendices A and B for Rainbow Trout and D. magna,

respectively. Results of analytical chemistry measurements are provided in Appendix C.

2.0 METHODS

Four water samples were prepared at the Nautilus Environmental laboratory in Burnaby, BC,
using deionized water mixed with analytical grade salts (NaCl, KCl, MgCl»..6H>O, CaCl».2H>O,
CaSO4, NaHCOs3, NaF and NaNQOs). Salts were added to achieve four blends of ions associated
with four water types, as specified by Golder. The salts were stirred into the waters and the
samples were then stored overnight in an environmental chamber at 15+1°C for Rainbow Trout
and 20+2°C for D. magna, in order equilibriate prior to testing. The Rainbow Trout and D. magna
tests were initiated on July 17 and August 11, 2014, respectively. Subsamples of the test waters
were collected and analyzed by ALS laboratories (Burnaby, BC) for the ions that were added.

Procedures used for the toxicity tests on Rainbow Trout and D. magna are summarized in Tables
1 and 2, respectively. Testing was conducted according to procedures described by

Environment Canada (2000a,b).

Nautilus Environmental 1
Work Order #14447 - 14448



Table 1. Summary of test conditions: 96-h Rainbow Trout (Oncorhynchus mykiss) test.

Test organism

Test organism source
Test organism age
Test type

Test duration

Test vessel

Test volume

Test replicates

No. of organisms
Control water

Test solution renewal
Test temperature
Feeding

Light intensity
Photoperiod
Aeration

Test protocol

Test endpoint

Test acceptability criteria for controls

Reference toxicant

Oncorhynchus mykiss

Campbell Lake Trout Farm, Little Fort, BC
Fry

Static

96 hours

20 L glass aquarium

10L

1 test replicate per treatment

10 per replicate

Dechlorinated municipal tapwater

None

15+1°C

None

100 to 500 lux

16 hours light/8 hours dark

6.5+1 mL/min/L

Environment Canada (2000a), EPS1/RM/13
96-h survival

Survival 290%

Sodium nitrite

Nautilus Environmental
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Table 2. Summary of test conditions: 48-h Daphnia magna test.

Test organism

Test organism source
Test organism age
Test type

Test duration

Test vessel

Test volume

Test replicates

No. of organisms
Control water

Test solution renewal
Test temperature
Feeding

Light intensity
Photoperiod
Aeration

Test protocol

Test endpoint

Test acceptability criteria for controls

Reference toxicant

Daphnia magna

In-house culture

<24h

Static

48 h

250 mL glass beakers

200 mL

3 test replicates per treatment
10 per replicate

Moderately hard reconstituted water
None

20+ 2°C

None

400 to 800 Iux

16 hours light/8 hours dark

None

Environment Canada (2000b), EPS1/RM/14

48-h survival
Survival > 90%

Sodium chloride

Nautilus Environmental
Work Order #14447 - 14448



3.0 RESULTS

Results of the toxicity tests conducted using Rainbow Trout and D. magna are provided in
Tables 3 and 4, respectively. There were no adverse effects on survival of Rainbow Trout in any
of the test waters. Similarly, there were no adverse effects on survival of D. magna in the Year 6
and Year 8 samples; however, survival of D. magna was 83% and 0% in the End of Open Pit

Mining and Underground Mining samples, respectively.

The targeted (nominal) and measured concentrations of ions in the Rainbow Trout and D.

magna tests are shown in Table 5.

Table 3. Results: 96-h Rainbow Trout (Oncorhynchus mykiss) survival.
Year 6 Year 8 End of Operation = Underground
Control 100 100 100 100
100% Sample 100 100 100 100
Table 4. Results: 48-h Daphnia magna survival.
Year 6 Year 8 End of Operation = Underground
Control 100 100 100 100
100% Sample 100 100 83 0
Nautilus Environmental 4
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Table 5. Ion concentrations (mg/L) for Year 6, Year 8, End of Open Pit Mining and
Underground Mining samples tested in the 96-h Rainbow Trout and 48-h
Daphnia magna survival tests. Nominal concentrations are presented in each case
followed by actual (measured) concentrations for each of the fish and the
daphnid.
HCO; Cl F SOs NOs-N  Ca Mg Na K
Nominal | 5.0 140 006 170 100 53 85 37 47
Year 6 O. mykiss | 60 134 008 180 104 50 90 43 55
D.magna | 63 142 008 178 102 56 90 41 52
Nominal | 5.0 643 010 140 130 228 180 151 52
Year 8 O. mykiss | 74 862 <040 150 190 294 178 163 52
D. magna | 63 652 <040 130 134 230 183 149 56
Nominal | 50 1728 013 170 200 606 340 387 63
End of Open .
PitMining  O.mykiss | 47 1860 <100 <250 216 579 319 368 58
D.magna | 68 1700 120 184 200 589 343 394 68
Nominal | 50 5265 013 170 230 183 750 1147 63
Underground
i fing O.mykiss | <24 4800 <10 <250 230 1320 680 1050 60
D.magna | 35 5170 016 177 228 1790 723 1190 63

Concentrations with a “<” symbol represent measured concentrations that were below the listed detection limit of the analytical test
due to matrix-related effects.

Nautilus Environmental
Work Order #14447 - 14448




40 QA/QC

The health history of the test organisms used in the exposures was acceptable and met the
requirements of the Environment Canada (2000a,b) protocols. The tests met all control
acceptability criteria and water quality parameters remained within ranges specified in the

protocols throughout the tests. There were no deviations from the test methodologies.

In general, the targeted and measured concentrations were in good agreement in the tests
although, as a result of matrix related effects, some of the analytes were reported as less than
detection in a subset of samples (in particular, fluoride and sulphate). The fluoride
concentration in the “End of Open Pit Mining” sample tested with D. magna was approximately
ten-times higher than targeted; however, it appears likely that this was the result of an
analytical error or interference, since fluoride was introduced in the same manner
volumetrically using a stock solution of NaF into the “End of Open Pit Mining” and
“Underground Mining” samples, and the latter sample had measured fluoride that was in good
agreement with the targeted fluoride. In addition, the concentration of fluoride that was

measured was below the chronic effects benchmark of 1.94 mg/L (McPherson et al. in press).

Results of the reference toxicant tests conducted during the testing program are summarized in
Table 6. Results for these tests fell within the range for acceptable organism performance of
mean * two standard deviations, based on historical results obtained by the laboratory with

these tests. Thus, the sensitivity of the organisms used in these tests was appropriate.

Table 6. Reference toxicant results.
Test Species Endpoint Historical Mean Ccv Test Date
(2 SD Range) (%)
O. mykiss LC50: 11.0 mg/L NO» 51(21-12.6) 57 May 22, 2014
D. magna LC50:3.9 g/L NaCl 4.0(3.7-4.3) 4.0 August 5, 2014

SD = Standard Deviation, CV = Coefficient of Variation, LC = Lethal Concentration.

Nautilus Environmental 6
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APPENDIX A - Rainbow Trout Toxicity Test Data


James
Typewritten Text


Rainbow Trout Summary Sheet

Client; G—O/C/ e Start Date/Time: ‘Tu/ZU [ 7 20/ ¢é) D {O
Work Order No.: Z 4 44 7 Test Species: Oncorhynchus mykiss
Sample Information: ™ Test Validity Criteria:
> 90% control survival
Sample ID: Yegg/ ra ' WQ Ranges:
Sample Date: ad? in -—A,o 2S¢ T(°C)=15+1; D0 (mg/L)=7.0t0 10.3;pH=551085
Date Received: /A i ‘
Sample Volume: 1S C

Other: 5@1‘;@ ﬂlﬁi(z Eg‘w; )/Zéé‘f +o Q‘W {7:/{{/:&7[({/ 5”(."[‘6 \(Om (’Onr(’oﬂg’ ((Q%f_
Dilution Water:

Type: Dechlorinated Muniéipal Tap Water

Hardness (mg/L CaCOs,): Q
Alkalinity (mg/L CaCO3): {2

Test Organism Information:

Batch No.: 06|\ ‘-4»—

Source: Cawﬂ 51?// Lo ke Wﬁuf Far

No. Fish/Volume (L): "to/10C

Loading Density (g/L): 0.3%

Mean Length + SD (mm): 3T £ 2 Range: 3O - <- J
Mean Weight + SD (g): 0. 3¥t o ] Range:_(.23- 0. 6]

NaNOQO2 Reference Toxicant Results:

Reference Toxicant ID: iQfTA/ + é Z

Stock Solution ID: 14 A4+ O]

Date Initiated: Twe 26, 2014

96-h LC50 (95% CL): e (777-1.2) '

Reference Toxicant Mean and Historical Range: S, ( ( 2 . [ ~ (2. é 5
Reference Toxicant CV (%): §7

\
Test Results: [Uose iuas 10656 survivd in Tl OO % \//(/ 551%
E"o;é?ww a A okt verde

J¢ - eXpoSyve pc’meel
BTL

Reviewed by: J Gl Date reviewed: \/jw&"' 3’0/ L¢

Version 1.3; Issued May 12, 2014. Nautilus Environmental Company Inc.




96-Hour Rainbow Trout Toxicity Test Data Sheet

Client/Project#: @a/ﬂ/&/ Number Fish/Volume: (O / [ C
Sample 1.D. __Year ¥ 7-d % Mortality: 0.07
W.0. # 14»4-47 Total Pre-aeration Time (mins): 3O
RBT Batch #: Oé / / Aeration rate adjusted to 6.5 £ 1 mL/min/L? (Y/N): N~
Date Collected/Time: N / A
Date Setup/Time: Uocéy / 7 Zoj@’ [0S Undiluted Sample WQ
Sample Setup By: a2 + L Parameters Initial WQ Adjustment 30 min WQ
Temp °C 16,0 7 5.0
D.O. meter: g pH 6. C 6.5
pH meter: = D.O. (mg/L) %% / /. 2~
Cond. Meter: = Cond. (uSlcm)| {2\ | 375
Concentration # Survivors Temperature (°C) Dissolved Oxygen (mg/L) pH Conductivity
(4S/cm)
(% viv) 1 2 4 | 24 |48 | 72| 96| 0 | 24| 48| 72|96 | 0 | 24|48 ]|72]96| 0 | 24| 48| 72| 96 0 96
Coitrol \O [io [1o] 1045 Mo w.olY94.01971980.1 [ (090 | 7 H2Z 2234 7Y |32 | Y2
o) \O {10 o 10 [15:b{M.0 [wo] (£3140]9.2]q. {lo.o[2-1]100 [£.5]4.6 0.8 [WI|7.C [183S | 1909
Initials " 150F | aw e~ DBF 81 | Yoo [ 77C | B W [\~ 8Rr7 [SBF oW Je7 - PeF] 877 [ dE

WQ Ranges: T(°C)—15¢1 DO (mg/L)=7.0t0 10.3; pH=5.51t0 8.5

Sample Description/Comments: lon_cogceids 47/ bW ih (Do S’M Ve 4&// 2 ’% /ﬂ/[ & M/uff% Drc/ /C?éé/ -p/éél/ Cﬂfw&%ﬁ

o

Fish Description at 96 h /—H( Cish Ok Number of Stressed Fish at 96 h

Other Observations:

Reviewed by: J Gl Date Reviewed:

Joly w5 1
~J d) 7

Version 2.2; Issued August 13, 2013. Nautilus Environmental



Rainbow Trout Summary Sheet

Client: Golder Start Date/Time: Juby [7.2004 ) 16 .SO
% 4
Work Order No.: ?4 L/‘ 4 7 Test Species: Oncorhynchus mykiss
Sample Information: Test Validity Criteria:
2 90% control survival
Sample ID: End oA ﬁvézﬂ:ﬂé@ A WQ Ranges:
Sample Date: WA s V-l ccse T (°C)=15 1 1; DO (mg/L) = 7.0 t0 10.3; pH= 5.5 t0 8.5
Date Received: /1//4 5_'4_1%& N =halr '
Sample Volume:
Other: Qe»wé panlt us g salls to ewnddl€ predic fod s ion concadniivns
Dilution Water:
Type: Dechlorinated Municipal Tap Water
Hardness (mg/L CaCQOs,): @
Alkalinity (mg/L CaCO,): | 2.

Test Organism Information:

Batch No.: O &1 IL(-

Source: Canpbe ll LabC Troud Tarm

No. Fish/Volume (L): {0/ 10¢

Loading Density (g/L): 0. IL G gL

Mean Length £ SD (mm): 24 = 7 Range: SO~ 7

Mean Weight + SD (g): .34+ 0.07 Range: O.24 -0.4S

NaNO2 Reference Toxicant Resulits:

Reference Toxicant ID: é’ T/V"]L Ic/: 3

Stock Solution ID: G- A4+ © |

Date Initiated: June 26, 204

96-h LC50 (95% CL): O (T 7[R

Reference Toxicant Mean and Historical Range: & | ( 2. l - l 2 é >
Reference Toxicant CV (%): &7

Test Results: TAZ(/@ rps 10O < (/d/( LA ’th (0OO% \//V §wwﬁé
-_%a/i’l// P2 96 &L e)(DDJZ//Q M/lg/

Reviewed by: \\j G(/k Date reviewed: ‘\/;Il‘/"é’? 3 O/l/ ba

Version 1.3; Issued May 12, 2014. Nautilus Environmental Company Inc.




96-Hour Rainbow Trout Toxicity Test Data Sheet

Client/Projecti#: @e/ c/(?f Number Fish/Volume: O / Aol
Sample I.D. End £ Opéuton 7-d % Mortality: 0.7
W.0. # J 4 44‘7 ' Total Pre-aeration Time (mins): RO
RBT Batch #: 04[] 14 Aeration rate adjusted to 6.5 £ 1 mL/min/L? (Y/N): N
Date Collected/Time: /V //(
Date Setup/Time: '()’W/ (7 20/ (~ [O0:5C Undiluted Sample WQ :
Sample Setup By: RTL Parameters Initial WQ Adjustment | 30 min WQ
: Temp °C (5.9 / (<O
D.O. meter: 2 pH S / 6.5
pH meter: pd D.0.(mglL) | ¥ ' 2 4
Cond. Meter: 2 Cond. (uSicm)| 2390 / 4510
Concentration # Survivors Temperature (°C) Dissolved Oxygen (mg/L) pH Conductivity
(uS/ecm)
(% viv) 1 2 4 | 24 | 481729 | 0 {24 ]| 48| 72|96 ] 0 | 24| 48[72[96]| 0 | 24| 48| 72 ] 96 0 96
Copfro( 10 lio 10 [ (9 [/45[H9 [eo[45]14.015.719.9 it to-l] 1007 T[22 |32 [44]74 | 32 | Y5
(OO | 0 |to [1° [(O [I158](40|u045]14.0| 22199 |10 1[(o1 |99 |€.516,6 | F|6-3 16T | b510] U570
9.;};(/ v
Initials Y&F [N || SBARTLISBE[W [ D8ABTZBA IW [\ NSl [DBFIW [V PRA Z7C | 9BE

WQ Ranges: T (°C) =15 £ 1; DO (mg/L) = 7.0 to 10.3; pH = 5.5 t0 8.5

Sample Description/Comments: fbﬂ C O/L(W .

Fish Descriptibn at96 h /4“ &l\ﬁlﬂ Ll Number of Stressed Fish-at 96 h (@]

Other Observations:
Reviewed by: d@k Date Reviewed: /'f‘/“&‘ﬁ & / [
\V [ '

Version 2.2; Issued August 13, 2013. Nautilus Environmental




Rainbow Trout Summary Sheet

Client: Golder Start Date/Time: Tt |7, 20(ct(= (D SO
. = ;

Work Order No.: / é/‘ ¢4 7 Test Species: Oncorhynchus mykiss

Sample Information: Test Validity Criteria:
= 90% control survival

Sample ID: Dndzrgre ow«y/ WQ Ranges: ‘

Sample Date: 1 /,fé vel? | n—hpase T(°C) =15+ 1; DO (mg/L) = 7.0 to 10.3; pH = 5.5t0 8.5

Date Received: /A pode on ~ o e

Sample Volume: { S_L

~ t o
Other. é@w@ M o6y s'dfg o Cencliit’c pféz//‘c'](%/ I (014(6/42{’” o 5.
7

Dilution Water:

Type: Dechlorinated Municipal Tap Water
Hardness (mg/L CaCOj): 9
Alkalinity (mg/L CaCO,): | 2.

Test Organism Information:

Batch No.: 1[4

Source: / A é ’l’/mj Fovin

No. Fish/Volume (L): (c/I10C

Loading Density (g/L): ©.237 _

Mean Length £ SD (mm): S’ + Ll- Range: Z? — L{‘ @
Mean Weight  SD (g): 37X ol Range: O. (¥ - 0.5 ]

NaNO2 Reference Toxicant Results:

Reference Toxicant ID: RTAH &3
Stock Solution ID: (A FEO)

Date Initiated: Tund 26, 70)4
96-h LC50 (95% CL): Lo (2.7-(¥ 2 )

Reference Toxicant Mean and Historical Range; Sl (2.)—(2. A )
Reference Toxicant CV (%): <7 »

Test Results: —Thove wes (OC)/ §01/1/.t/¢/:/l //fz IOCDZ% v/ 1/ S‘Wé

'\CO//WCMMI 4 96 é)(,'Dﬂsa/*” Pémaﬂ/
Reviewed by: d@({ Date reviewed: g‘/‘l‘) 7’3’; / / ‘-L

Version 1.3; Issued May 12, 2014. Nautilus Environmental Company inc.




96-Hour Rainbow Trout Toxicity Test Data Sheet

Client/Project#: G@//z{éq/ Number Fish/Volume: f O //0 (,
Sample I.D. Vadey 40w/ 7-d % Mortality: p.07
W.0. # L d-47 Total Pre-aeration Time (mins): 3O
RBT Batch #: 06! / I 4 Aeration rate adjusted to 6.5 £ 1 mL/min/L? (Y/N): L
Date Collected/Time: /V /A :
Date Setup/Time: Dty 17, 204 (& 10:SO Undiluted Sample WQ
Sample Setup By: BTL. Parameters Initial WQ Adjustment 30 min WQ
Temp °C s / ls. §
D.O. meter: 2L pH 6. 4- 6.
pH meter: Z D.O. (mgi) | /9. 9 / 9, 4.
Cond. Meter: 2 Cond. (uSicm)| 2. ¥ QO / 9 73()
Concentration # Survivors Temperature (°C) Dissolved Oxygen (mgl/L) pH Conductivity
(uS/cm)
(% viv) 1 2 4 | 24 |48 | 72)96] 0 |24 |48|72196] O I 24 |1 48 | 72| 96 ] 0 | 24| 48| 72| 96 0 96
Coidis| 10 o o [to |ms] o |n.olw s 1M919%19.9 [o-oP\o | [7.1]72|33 [44]7.2[ 3 2 | yH
oY) o [0 1010 [iss140noliysl .0l 94[9.9] 0 oft0.410.0[8.4]6.5]|e-6 [T £, %] 9730 |788©
Initials OB ai |ler [WBF BT3B Jin [ NBARTC ): BAZ | DB T |5 Y B

WQ Ranges: T (°C) =15+ 1; DO (mg/L) =7.0t0 10.3; pH=5.5108.5

Sample Description/Comments: [b,l (Oﬂg_&&gffﬂgf e [00/@ @M el zé% i j@ hé ﬁ@gﬁéé gr%/g@ ﬁ@é/dfn%

Fish Description at 96 h /-W Fosih 0K Number of Stressed Fish at 96 h

Other Observations:

Reviewed by: \7%, Date Reviewed: P U"h/ﬂ Z-S// 4
5 —

Version 2.2; Issued August 13, 2013. Nautifus Environmental



Rainbow Trc

Golder

Client:

out Summary Sheet

44947

Work Order No.:

Start Date/Time: l“)-wé/ [Z ZO/(’IL@ (O SVD

Test Species: Oncorhynchus mykiss

Sample Information:

Yeqr é

Sample ID:

Test Validity Criteria:
= 90% control survival
WQ Ranges:

/{-//»4 ww[d LA Juzics

Sample Date:;

4

T (°C)=15+1; DO (mg/L)=7.0t0 10.3; pH= 5510 8.5

Date Received:

/‘///;4 ﬂw{/ﬁ E’L’Zwuﬁ"

16

Sample Volume:

Other:

Ca %/{Z rv_wgﬁ Ufl\f? Sall

Dilution Water:

% to ewmulale p:/efl«‘cllé/ sete oo cosceddidoowS

Type: Dechlorinated Municipal Tap Water

Hardness (mg/L CaCO,): 7

Alkalinity (mg/L CaCO,): {2~

Test Organism Information:

Batch No.: D6} &

Source: Campbell Lyl Tro dl Cavs

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

Loading Density (g/L): 0. 36

Mean Length £ SD (mm): 351+ 2 Range: 31 - S /

Mean Weight + SD (q): 0.3 .07 Range: 0.22 - ©-4%

NaNO2 Reference Toxicant Results:

grA4 62

Reference Toxicant ID:

| VO]

Stock Solution ID:

Date Initiated:

Tuwe__2L, 2014

A

96-h LC50 (95% CL): Lo (7.7-1K. 2)
Reference Toxicant Mean and Historical Range: <0 (2. | ~ 12.6 )
Reference Toxicant CV (%): £

Test Results: ‘rb\@ i

i S

(DO ¢

% $Uri Vc’(// i The 100 % U’/’l/

la N/
4 -

4 26—h éX?)afé{/( Pr?ﬂ';od

Jble

Reviewed by:

- Version 1.3; Issued May 12, 2014.

Date reviewed: | 1""15 u7/ “)L
/A A A

Nautilus Envirnmental Company Inc.




96-Hour Rainbow Trout Toxicity Test Data Sheet

Client/Project#: G*o/é{ff Number Fish/Volume: | o / e, L
Sample L.D. Year & 7-d % Mortality: XY
W.0. # a4 4477 Total Pre-aeration Time (mins): 20
RBT Batch #: 01l ¢ Aeration rate adjusted to 6.5 + 1 mL/min/L? (Y/N): Y
Date Collected/Time: N4
Date Setup/Time: July 7, 2014 # 10:50 Undiluted Sample WQ
S_ample Setup By: )Z“]VL Parameters Ini!i_al WQ - | Adjustment 30 min WQ
. Temp °C (5.0 / 5. O
D.O. meter: 2 pH &.77 & 7
pH meter: i ‘ D.O.(mglL) | ¥ ¥ G “f
Cond. Meter: 2 Cond. (uSicm)] 5SSO 4 &7 Y
Concentration # Survivors Temperature (°C) Dissolved Oxygen (mg/L) pH Conductivity
(uS/cm)
(% viv) 1 2 4 | 24 148 |72 )96 | 0 | 24|48 | 729 | 0 | 24| 48| 72|96)] 0 | 24| 48| 72| 96 0 96
Cendrol @ [ 10 |\ [10 li4s|io ol wdly5]9.719.6]io1 1e-14.9 [1.0] 72|33 l34| 74|32 | Y2
10D W 10 io | (0] 52| uop A5 24]q 8- H[oo 100l 76T |H1 [3-)[7 2| 579] 992
.«‘-/
Initials 30F|aw [ [ YOF 2TANGFI W | ieqd B2 DBE B IW [ o dB72 [SBRIEF|IN 18- 57 | DBF

WQRanges: T (°C)=15+1; DO (mg/L) =7.0t0 10.3; pH=5.5108.5

Sample Description/Comments: lon ¢concentritions '\ 100% !sz wére ga[a/&/ n e &ﬁ + wuch Plexf/&/é/ -@(eﬂ %7[
conc /U

Fish Description at 96 h A “ cP(‘SL\ Bl Number of Stressed Fishat9%6 h ¢

Other Observations: v |
Reviewed by: dw Date Reviewed: ‘/"'Q"’) 23’/ /4
. NS { /

Version 2.2; Issued August 13, 2013. Nautilus Environmental




APPENDIX B - Daphnia magna Toxicity Test Data



Daphnia magna Summary Sheet

Client: G‘O(ﬂ(é/ /ng@(\( 49 Start Date/Time: A(/tq /MML @ lé " gg—

Work Order No.: \4-$O€” Test Species: Daphnia magna

Set up by: KTL

Sample Information: Test Validity Criteria:
2 90% mean control survival {(no more than 2
Sample ID: Yé{/ é mortalities in any control replicate)
Sample Date: LA mudl ' -boesC
Date Received: _A//A WQ Ranges:
Sample Volume: 2. L T (°C) = 20 £ 2; DO (mg/L) = 3.6 to 9.4; pH = 6 to 8.5

Test Organism Information:

Broodstock No.: 0722' L"A 1t E

Age of young (Day 0): <24 h

Avg No. young per brood in previous 7 d: 15 / ( ?
Mortality (%) in previous 7 d: 10 / (@
Days to first brood: /10

NaCl Reference Toxicant Resuits:

Reference Toxicant ID: DM ‘ Z LlL

Stock Solution ID: l"r Nﬁ ) l

Date Initiated: Aus 05/ |+

48-hLC50(95% CL): 3.9 (2.8~-6.8)  ginacL

Reference Toxicant Mean and Historical Range: 4‘ D (3 7 7*3)9/L NaCL
Reference Toxicant CV (%): HD

Test Resuits:

Reviewed by:

JGV(L Date reviewed: ’47%?.. {8 / ,‘7

Version 1.3; issued January 26, 2011 Nautilus Environmental



Freshwater Acute |
48 Hour Toxicity Test Data Sheet

Coldtr Assochtes

StanDate/Time:Avj HA¢ @ (6:35

Client:
Sample ID: e’ & No. Organisms/volume: _ 10/200mL
Work Order No.: \ 45O Test Organism: D.magna
Setupby:  BTC
DO meter: j pH meter: 3 Conductivity meter: 3
Concentration ' Number _of No. Tempoerature Dissolved oxygen pH Conductivity
Rlé:le Organisms Immobilized (°C) (mg/L) . (uS/cm)
24 | 48 48 0 | 24 | 48 0 | 24| 48 -} 24 | 48 0 48
Copgro( | A |iO 1O o |21.9]195]700|84| 7.7 70] 2130|361 |3~
c {lpl1o &
D
100 A 1o ]1lo o
B |1o](® 0
c |iollD 0
D
A
B
C
D
A
B
C
D
A
B
C
D
A
B v
Technician Initials | BTL|BTC| BT C e1C| srd T pre | BT BT U grd src|gTd @ 7L BTL
WQRanges: T (°C)=20+2; DO (mg/L)=3.6t09.4;pH=6108.5
Hardness* | Alkalinity* Initial WQ Adjustment Adjusted WQ
Corc. . *(mg/L as CaCo3) ' Temp (°C) 20.0
ContoiMHW) | OO 7O pomgL) | ¥- X _—
Highest conc. 1S 3 2 pH 6.7 -
Cond wsiem)] £ (2

Sample Description: §¢V%}é Piéps
1 q{

Comments:

Reviewed by:

/g } ABVCT  7 ¢
U dp comdsile prea/icfé«:[ wuter Mfw 7 fpec%i‘é/ b}/G@/Z{ZV

Batch#: 7 22144457-d previous # young/brood: {5 /¥ Dayofist Brood: 8/({0  Previous 7-d % Mortality: {0 / O

JéA—

Date reviewed:

Version 1.5; Issued March 13, 2014

VW)

(8,/1‘/

Nautilus Environmental Company Inc.



Daphnia magna Summary Sheet

Client: (in_de 4550(?@(5 Start Date/Time: Auﬁ] ////4 @ /(g gg’

Work Order No.: 14 s08 Test Species: Daphnia magna
' ' Set up by: g’f’(,

Sample Information: Test Validity Criteria:

2 90% mean control survival {(no more than 2
Sample ID: Ye 14 8 mortalities in any control replicate)
Sample Date: N i ~hoasC
Date Received: N/ WQ Ranges: ,
Sample Volume: 2—~L T(°C)=20%2; DO(mg/L)=3.61t09.4; pH=6to 8.5

Test Organism Information:

Broodstock No.: @722'4'A + B

Age of young (Day 0): <24 h
Avg No. young per brood in previous 7 d: 15 /1¥
Mortality (%) in previous 7 d: o /0

Days to first brood: 210

‘NaCl Reference Toxicant Results:

Reference Toxicant ID: Dm l ZQL

Stock Solution ID: V‘(‘A/ Pl 0

Date Initiated: os/ 14

48-h LC50 (95% CL): 39 (2.¥-5.5) g/LNaCL

Reference Toxicant Mean and Historical Range: 41’0 (3 .7"4’. 37) g/L NaCL
Reference Toxicant CV (%): .

Test Resulis: Theet _asS DO % 56{/(/;(/0// (A ’1%6 100 %%
gmdi/&d"ﬁz{ ,EQM %[[Qﬁdg P74 42——1«. Q@S lerse,

Reviewed by: d@"&, Date reviewed: /4"(‘; - R / , \7‘

Version 1.3; Issued January 26, 2011 ) Nautilus Environmental



'Freshwater Acute
48 Hour Toxicity Test Data Sheet

. S ’
Client: @’0/5[50’, /4§§0Cm?[€5 Start Date/Time: A@ ////¢ @ /6 . ;S‘
Sample ID: Yew ¥ No. Organisms/volume: _10/200mL
Work Order No.: =Y Test Organism: D.magna
Set up by: Z7<
DO meter: —3 pH meter: S Conductivity meter: 3
Concentration Number of No Temperature |Dissolved oxygen pH Conductivity
Rlégle Organisms Immobilized (°C) (mg/L) (uS/cm)
24 | 48 48 0 | 24| 48| 0 | 24| 48| O | 24 | 48 0 48

| Coutrol (o] & O 2k 9195120.0%.€|7.7[84 7.0 | 7.{[7.0] 35 4 375

to| 10

10| 10

Q0

o {10
(01O

2

Cl0] — © Twolslzs]
o | -
o

OO@W|>2I00®@[>IC0[@[>OC[@P[C0|[m@I>]|0|0|w|>

Technician Initials__|BTC | §1C] §T( erc [t grderd BTR L [87d b Jgrcl 87 g7C]
WQ Ranges: T (°C)=20+2; DO (mg/L)=3.6t09.4;pH=6108.5

Hardness* | Alkalinity* Initial WQ Adjustment Adjusted WQ
Conc. *(mg/L as CaCo3) Temp(c) | 20. O _—
Control (MHW) lele 70 omy | 8.7 __—
| Highest conc. §70 L pH 6. 7 ’
Cond (uSfem)| 270

Sample Description: _M Pf‘ep(r&/ ‘to QW@/ i &/tlc'?[‘&g(i [\ on C‘Oﬂ/&if/&é&f{, 9?50{;&/ 57/ G\D/(é
Comments: Batchi#: 0772MA+B7-d previous # young/brood: 157/ IR Day of 1st Brood: 2/ { (O  Previous 7-d % Mortaiity: {O /'O

Reviewed by: (j@ﬂ/ Date reviewed: /4|AP ( <? ’/ ’\'/ '

Version 1.5; Issued March 13, 2014 q/Nauﬁ[us Environmental Company Inc.




Daphnia magna Summary Sheet

Client: Goldee Associaf?S . startDaterTime: A*lce (/14 &[4 '35

Work Order No.: 14575 Test Species: “ Daphnia magna
Setupby: BTC_

Sample information: Test Validity Criteria:
. 2 90% mean control survival {(no more than 2
Sample ID: EM a‘([ opén D;-{ Mui(dj mortalities in any control replicate)
[ T .
Sample Date: -bouse
Date Received: ,l/ WQ Ranges:
Sample Volume: 2 - L T(°C)=20%2; DO (mg/L) = 3.6 to 9.4; pH=6 to 8.5

Test Organism Information:

Broodstock No.: ' D772 A+R
Age of young (Day 0): <24 h

Avg No. young per brood in previous 7 d: s /1%

Mortality (%) in previous 7 d: 1O / O

Days to first brood: 9/ (O

NaCl Reference Toxicant Results:

Reference Toxicant ID: Dmm | 24"
Stock Solutien ID: 144/a O
Date Initiated: Auwg 0S/14

48-h LC50 (95% CL): 3.2(2.8-€.S)  ainacL

Reference Toxicant Mean and Historical Range: 4() ( 3 7 q’ 3) g/l. NaCL
Reference Toxicant CV (%): 4.0

Test Results: I'i\é:?_‘a[wag 832/ §’6(r(/u/a/( t A ‘7"/1[ (00 %
undiluted <amptz

-@o//mww« A H4Xh ZXDogafé

Reviewed by: JW Date reviewed: A}:}f N/ ,Y

1

Version 1.3; Issued January 26, 2011 . Nautilus Environmental



Freshwater Adute
48 Hour Toxicity Test Data Sheet

Client: @@/2{9/ /4'5?0‘6{\/(]/51 start Daterrime: Aot (/7€ @) 1655
] Open o n

Sample ID: No. Organisms/volume: _10/200mL
Work Order No.: 14SO8” Test Organism: D.magna
, Setupby: pBTC

DO meter: g pH meter: Y Conductivity meter: §

Concentration " Number of No. Temperature |Dissolved oxygen pH Conductivity
Live Organisms Imm obiiize d (°C) (mg/L) (US/cm)
Rep
24 | 48 48 24 24
Coutso( lo |10 O 170 477
o[ O »
O] 10 0
00 LIS 7 O
- wlgtegl, (O O
7@ ¥ o)

SoOowPIO0@mPPOoO0@Po0O|w|>ol0|m|>]o|0|w (>

Technician Initials _ |83TL[BTL] gt L gr | BTU BT gz |67 )%1 ¢ [l | st 8TUdg7T¢C |87¢C
WQ Ranges: T (°C) =20+ 2; DO (mg/L) =3.6t0 9.4;pH =6 t0 8.5
’ G 3 £loutis Dujéa)c(f (0@ 'ZpPu/l/w'/f 4&/0‘%/’7

Hardness* | Alkalinity* . Initial WQ Adjustment Adjusted WQ,
Conc. *(mg/L as CaCo3) Temp (°C) Z 0 “ 0
Control (MHW) (O 7 O DO (mg/L) 9 2 A
| Highest conc. | 5/40 7, pH 6 7 /

Cond wslem)| §¢SD ]~

Sample Description: <OW ,'D{C'PJZ/&/ 4o @

Comments: Batch#: (j77Z1%Ag7-d previous # young/brood: [5/ (Y _ Day of 1st Brood: 2/ (O Previous 7-d % Mortality: {(D / (@)

Reviewed by: { 7 G’t’L Date reviewed: /4"‘f N 8 ] | ‘7’

Version 1.5; Issued March 13, 2014

"7 Nautilus énvironmental Company Inc.



Daphnia magna Summary Sheet

Client: Lweg ASSQ(;ﬂff Start Date/Time: 74&4/ ////(é @/«é 3(

Work Order No.: | 4?05’ Test Species: Daphma magna
' Set up by: E’/’ l_

Sample Information: Test Validity Criteria:

) 2 90% mean control survival {(no more than 2
Sample ID: UII, e’ mortalities in any control replicate)
Sample Date: sa (A (4
Date Received: 1) /A WQ Ranges:
Sample Volume: 2 T(°C) =20 £ 2; DO (mg/L) = 3.6 to 9.4; pH =6 to 8.5

Test Organism Information:

Broodstock No.: D7ZZ 14‘ A + g
Age of young (Day 0): <24 h

Avg No. young per brood in previous 7 d: 5 / (Y

Mortality (%) in previous 7 d: o/ 6

Days to first brood: 9 / /O

NaCl Reference Toxicant Results:

Reference Toxicant ID: Dm l24

Stock Solution ID: 1A Mu O]

Date Initiated: Aw 0S /14 .

48-h LC50 (95% CL): 29 (2.3-5S ) ginacL

Reference Toxicant Mean and Historical Range: 4.0(3 4 "4.3)9/L NaCL
Reference Toxicant CV (%): 4 (O

Test Results: ’rl/rﬁ was O /D SC(/VM/(V( [ A "Ilzl IOO%

4 @G/"V

Reviewed by: JGLL Date reviewed: /47/37 ( 8/ I (7

Version 1.3; Issued January 26, 2011 Nautilus Environmental



Freshwater Acute
48 Hour Toxicity Test Data Sheet

Client: GO/C(&/ ;(:-S’;F OC&,/@)' Start Date/Time: ;4,,14 (/ //4@ (€ «';f;

Sample ID:  Judldr gpoem/ No. Organisms/volume: _10/200mL
Work Order No.: =l Test Organism: D.magna
Set up by: B TC
DO meter: 5 pH meter: ?> Conductivity meter: 3
Concentration | * ' Number of No ) Temperature |Dissolved oxygen pH Conductivity
Rle_gle Organisms Immobilized (°C) (mg/L) . (4S/cm)
24 | 48 48 0 | 24| 48| 0 | 24 ]| 48| O | 24 | 48 0 48
Ceidrol 10 10 O 1200l 0)200R 4| 77|24 8. (| &) 3. (|35 (1375
(O] 10] 4 i
(0D o —
7 oo | —
I 0 .

OROI@PI0O0@>I00@[>»|O00@[>»>|00w|>]|O|0 | |>

gL [BCIBrC] Fi BTl 8T C BT

Technician Initials  |BTC|BTL | BTL |6?¢ BTL 5TZ|,3((_

WQRanges: T (°C)=20+2; DO (mg/L) =3.6t0 9.4, pH =6 t0 8.5

Hardness* | Alkalinity* Initial WQ Adjustment Adjusted WQ
conc. *mg/L as CaCo3) Temp (°C) 20.0 <
Control (MHW) (o O 7O pomgL) | <& F. 2610 - e—
Highest conc. S400 - pH 5146 ] /

Cond usiem)| | $ Y0 |~

Sample Description: S'anﬁ/,?/é Pre{)lréc/ +o ema,/a‘/( ?m/ia?lé/ (o COM(%alfta{‘ﬂ/L”, 54?@(}654/ ﬁ/G@/z/‘er
Comments: Batchit: O77ZWhE/-d previous # young/brood: [S / I¥ Dayof 1stBrood: $/[O Previous 7-d % Mortality: [0/ O

Reviewed by: d% Date reviewed: A’V\‘-/f - Q / / (/

Version 1.5; Issued March 13, 2014 Nautilus Environmental Company Inc.




APPENDIX C - Analytical Chemistry Data



Analytical chemistry for

ALS

NAUTILUS ENVIRONMENTAL
ATTN: Brett Lucus

8664 Commerce Court
Imperial Square Lake City

Burnaby BC V5A 4N7

Rainbow Trout tests

Date Received: 21-JUL-14

Report Date: 29-JUL-14 16:07 (MT)
Version: FINAL

Client Phone: 604-420-8773

Certificate of Analysis

Lab Work Order #: L1490080
Project P.O. #: NOT SUBMITTED

Job Reference:
C of C Numbers:
Legal Site Desc:

e Z

[This report shall not be reproduced except in full without the written authority of the Laboratory.]

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700
ALS CANADA LTD Part of the ALS Group A Campbell Brothers Limited Company

www.alsglobal.com

ARIGHT sOoLUTIioOnNsS A



James
Typewritten Text
Analytical chemistry for Rainbow Trout tests


L1490080 CONTD....

PAGE 2 of 5
ALS ENVIRONMENTAL ANALYTICAL REPORT  27ut-416:07(vD
Version: FINAL
Sample ID L1490080-1 L1490080-2 L.1490080-3 L1490080-4 L.1490080-5
Description water water water water water
Sampled Date 21-JUL-14 21-JUL-14 21-JUL-14 21-JUL-14 21-JUL-14
Sampled Time 10:00 10:00 10:00 10:00 10:00
Client ID | YEAR 6-RAINBOW | YEAR 8-RAINBOW END OF UNDERGROUND- | YEAR 6-D.MAGNA
TROUT TROUT OPERATION- RAINBOW TROUT
RAINBOW TROUT Not used
Grouping Analyte
WATER
Physical Tests pH (pH) 6.91 6.93 6.79 6.65 7.01
Anions and Alkalinity, Bicarbonate (as CaCO3) (mg/L) 4.9 6.1 3.8 <2.0 59
Nutrients
Alkalinity, Carbonate (as CaCO3) (mg/L) <2.0 <2.0 <2.0 <2.0 <2.0
Alkalinity, Hydroxide (as CaCO3) (mg/L) <2.0 <2.0 <2.0 <2.0 <2.0
Alkalinity, Total (as CaCO3) (mg/L) 4.9 6.1 3.8 <2.0 5.9
Chloride (Cl) (mg/L) 134 862 1860 4800 134
. DLM DLM DLM
Fluoride (F) (mg/L) 0.077 <0.40 <1.0 <1.0 0.078
Nitrate (as N) (mg/L) 10.4 19.0 21.6 23.0 10.3
DLM DLM
Sulfate (SO4) (mg/L) 18.0 15 <25 <25 17.8
Total Metals Calcium (Ca)-Total (mg/L) 50.4 294 579 1320 49.7
Potassium (K)-Total (mg/L) 55 52 5.8 6.0 52
Sodium (Na)-Total (mg/L) 42.7 163 368 1050 40.5

* Please refer to the Reference Information section for an explanation of any qualifiers detected.



James
Typewritten Text
Not used


11490080 CONTD....
PAGE 4 of 5
29-JUL-14 16:07 (MT)

Reference Information Version:  FINAL

QC Samples with Qualifiers & Comments:

QC Type Description Parameter Qualifier Applies to Sample Number(s)

Matrix Spike Sulfate (SO4) MS-B L1490080-1, -2, -3, -4, -5, -6, -7, -8

Qualifiers for Individual Parameters Listed:

Qualifier Description

DLA Detection Limit adjusted for required dilution

DLM Detection Limit Adjusted due to sample matrix effects.

MS-B Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Test Method References:

ALS Test Code Matrix Test Description Method Reference**

ALK-SCR-VA Water Alkalinity by colour or titration EPA 310.2 OR APHA 2320

This analysis is carried out using procedures adapted from EPA Method 310.2 "Alkalinity". Total Alkalinity is determined using the methyl orange
colourimetric method.

OR

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

ANIONS-CL-IC-VA Water Chloride by lon Chromatography APHA 4110 B.

This analysis is carried out using procedures adapted from APHA Method 4110 B. "lon Chromatography with Chemical Suppression of Eluent
Conductivity" and EPA Method 300.0 "Determination of Inorganic Anions by lon Chromatography".

ANIONS-F-IC-VA Water Fluoride by lon Chromatography APHA 4110 B.

This analysis is carried out using procedures adapted from APHA Method 4110 B. "lon Chromatography with Chemical Suppression of Eluent
Conductivity" and EPA Method 300.0 "Determination of Inorganic Anions by lon Chromatography".

ANIONS-NO3-IC-VA Water Nitrate in Water by lon Chromatography EPA 300.0

This analysis is carried out using procedures adapted from EPA Method 300.0 "Determination of Inorganic Anions by lon Chromatography”. Nitrate is
detected by UV absorbance.

ANIONS-SO4-IC-VA Water Sulfate by lon Chromatography APHA 4110 B.

This analysis is carried out using procedures adapted from APHA Method 4110 B. "lon Chromatography with Chemical Suppression of Eluent
Conductivity" and EPA Method 300.0 "Determination of Inorganic Anions by lon Chromatography".

F-SIE-VA Water Fluoride by SIE APHA 4500-F "Fluoride"

This analysis is carried out using procedures adapted from APHA Method 4500-F "Fluoride". Fluoride is determined using a selective ion electrode.
This method has a significant negative interference (i.e. results could be biased low) when Al3+ is present in the sample at a concentration greater
than 2.5 mgl/L.

F-SIE-VA Water Fluoride by SIE APHA 4500-F Fluoride

This analysis is carried out using procedures adapted from APHA Method 4500-F "Fluoride". Fluoride is determined using a selective ion electrode.
This method has a significant negative interference (i.e. results could be biased low) when Al3+ is present in the sample at a concentration greater
than 2.5 mgl/L.

MET-TOT-ICP-VA Water Total Metals in Water by ICPOES EPA SW-846 3005A/6010B

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United
States Environmental Protection Agency (EPA). The procedures may involve preliminary sample treatment by acid digestion, using either hotblock or
microwave oven (EPA Method 3005A). Instrumental analysis is by inductively coupled plasma - optical emission spectrophotometry (EPA Method
6010B).

PH-PCT-VA Water pH by Meter (Automated) APHA 4500-H "pH Value"
This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH
electrode
It is recommended that this analysis be conducted in the field.

PH-PCT-VA Water pH by Meter (Automated) APHA 4500-H pH Value
This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH
electrode

It is recommended that this analysis be conducted in the field.

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA




11490080 CONTD....
PAGE 5 of 5
29-JUL-14 16:07 (MT)

Reference Information Version:  FINAL

Chain of Custody Numbers:

GLOSSARY OF REPORT TERMS

Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples. For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.

mg/kg - milligrams per kilogram based on dry weight of sample.

mg/kg wwt - milligrams per kilogram based on wet weight of sample.

mg/kg Iwt - milligrams per kilogram based on lipid-adjusted weight of sample.

mg/L - milligrams per litre.

< - Less than.

D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).

N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.
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19-AUG-14 09:55 (MT)
Version: =INAL REV. Z

ALS ENVIRONMENTAL ANALYTICAL REPORT

Sample ID L1500270-1 L1500270-2 L1500270-3 L1500270-4
Description WATER WATER WATER WATER
Sampled Date 11-AUG-14 11-AUG-14 11-AUG-14 11-AUG-14
Sampled Time 16:35 16:35 16:35 16:35
Client ID YEAR 6 YEAR 8 END ?/I’I:NOII\T(EN PIT | UNDERGROUND
Grouping Analyte
WATER
Physical Tests pH (pH) 6.46 7.24 7.28 7.19
Anions and Alkalinity, Bicarbonate (as CaCO3) (mg/L) 5.2 572 5.6 2.9
Nutrients
Alkalinity, Total (as CaCO3) (mg/L) 5.2 5.2 5.6 2.9
Chloride (CI) (mg/L) 142 652 1700 5170
Fluoride (F) (mg/L) 0.081 <0.40 o 1.2 0.164
Nitrate (as N) (mg/L) 10.2 13.4 20.0 22.8
Sulfate (SO4) (mg/L) 17.8 13 18.4 17.7
Total Metals Calcium (Ca)-Total (mg/L) 56.2 230 589 1790
Magnesium (Mg)-Total (mg/L) 8.96 18.3 34.3 72.3
Potassium (K)-Total (mg/L) 5.2 5.6 6.8 6.3
Sodium (Na)-Total (mg/L) 41.4 149 394 1190

* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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Reference Information Version: ~INAL REV. 2

QC Samples with Qualifiers & Comments:

QC Type Description Parameter Qualifier Applies to Sample Number(s)
Duplicate Chloride (Cl) DLM L1500270-1, -2, -3, -4

Qualifiers for Individual Parameters Listed:

Qualifier Description

DLM Detection Limit Adjusted due to sample matrix effects.

Test Method References:
ALS Test Code Matrix Test Description Method Reference**

ALK-SCR-VA Water Alkalinity by colour or titration EPA 310.2 OR APHA 2320

This analysis is carried out using procedures adapted from EPA Method 310.2 "Alkalinity". Total Alkalinity is determined using the methyl orange
colourimetric method.

OR

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

ANIONS-CL-IC-VA Water Chloride by lon Chromatography APHA 4110 B.

This analysis is carried out using procedures adapted from APHA Method 4110 B. "lon Chromatography with Chemical Suppression of Eluent
Conductivity" and EPA Method 300.0 "Determination of Inorganic Anions by lon Chromatography".

ANIONS-F-IC-VA Water Fluoride by lon Chromatography APHA 4110 B.

This analysis is carried out using procedures adapted from APHA Method 4110 B. "lon Chromatography with Chemical Suppression of Eluent
Conductivity" and EPA Method 300.0 "Determination of Inorganic Anions by lon Chromatography".

ANIONS-NO3-IC-VA Water Nitrate in Water by lon Chromatography EPA 300.0

This analysis is carried out using procedures adapted from EPA Method 300.0 "Determination of Inorganic Anions by lon Chromatography". Nitrate is
detected by UV absorbance.

ANIONS-SO4-IC-VA Water Sulfate by lon Chromatography APHA 4110 B.

This analysis is carried out using procedures adapted from APHA Method 4110 B. "lon Chromatography with Chemical Suppression of Eluent
Conductivity" and EPA Method 300.0 "Determination of Inorganic Anions by lon Chromatography".

F-SIE-VA Water Fluoride by SIE APHA 4500-F "Fluoride"

This analysis is carried out using procedures adapted from APHA Method 4500-F "Fluoride". Fluoride is determined using a selective ion electrode.
This method has a significant negative interference (i.e. results could be biased low) when Al3+ is present in the sample at a concentration greater
than 2.5 mgl/L.

F-SIE-VA Water Fluoride by SIE APHA 4500-F Fluoride

This analysis is carried out using procedures adapted from APHA Method 4500-F "Fluoride". Fluoride is determined using a selective ion electrode.
This method has a significant negative interference (i.e. results could be biased low) when Al3+ is present in the sample at a concentration greater
than 2.5 mg/L.

MET-TOT-ICP-VA Water Total Metals in Water by ICPOES EPA SW-846 3005A/6010B

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United
States Environmental Protection Agency (EPA). The procedures may involve preliminary sample treatment by acid digestion, using either hotblock or
microwave oven (EPA Method 3005A). Instrumental analysis is by inductively coupled plasma - optical emission spectrophotometry (EPA Method
6010B).

PH-PCT-VA Water pH by Meter (Automated) APHA 4500-H "pH Value"
This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH
electrode
It is recommended that this analysis be conducted in the field.
PH-PCT-VA Water pH by Meter (Automated) APHA 4500-H pH Value
This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH
electrode
It is recommended that this analysis be conducted in the field.
SO4-TUR-VA Water Sulfate(SO4) by Turbidity APHA 4500-SO4 E. SULFATE
This analysis is carried out using procedures adapted from APHA Method 4500-SO4 "Sulfate". Sulfate is determined using the turbidimetric method.

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA
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Reference Information Version: ~INAL REV. 2

VA

Chain of Custody Numbers:

GLOSSARY OF REPORT TERMS

Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples. For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.

mg/kg - milligrams per kilogram based on dry weight of sample.

mg/kg wwt - milligrams per kilogram based on wet weight of sample.

mg/kg Iwt - milligrams per kilogram based on lipid-adjusted weight of sample.

mg/L - milligrams per litre.

< - Less than.

D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).

N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.
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SIGNATURE PAGE

BFe Tacas, M.Sc.

Environmental Scientist .

James Elphick, R.P.Bio.

Senior Reviewer

This report has been prepared by Nautilus Environmental Company Inc. based on data and/or
samples provided by our client; the results of this study are for their sole benefit. Any reliance
on the data by a third party is at the sole and exclusive risk of that party. The results presented
here relate only to the samples tested.
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1.0 INTRODUCTION

Nautilus Environmental conducted an acute LC50 test using Daphnia magna for Golder
Associates Ltd. (Golder) to characterize the toxicity of a predicted water ion balance identified
as “End of Open Pit Mining, Under Ice” for the Dominion Diamonds Jay Pit. This water ion

balance was diluted such that toxicity testing included “End of Open Pit Mining, Open Water”.

This report describes the results of the 48-h toxicity test. Copies of raw laboratory data sheets
and statistical analyses are provided in Appendix A. Results of analytical chemistry are

provided in Appendix B.

2.0 METHODS

One water sample was prepared at the Nautilus Environmental Laboratory in Burnaby, BC
using deionized water mixed with analytical grade salts (NaCl, KCl, MgCl».6H>O, CaCl».2H>O,
CaSO4, NaHCOs, NaF and NaNO:s). Salts were measured and added to the deionized water in
order to achieve the desired ratio of ions to match predicted ion concentrations associated with
the “End of Open Pit Mining, Under Ice” water type, as specified by Golder Associates. The

water was thoroughly mixed and then stored at 4 + 1°C prior to testing.

The sample was tested using a 48-h D. magna test to determine the LC50. The dilution series
included the 100% undiluted sample, a 70.4% sample that was prepared to approximate ion
concentrations of a sample “End of Open Pit Mining, Open Water” (as specified by Golder), and
a 50%, 25%, and a 10% sample, with dilution being prepared using deionized water. The test
was performed using two replicates for each concentration in order to increase the precision of
the test. At the initiation of the test, a sub-sample from each dilution was collected and analyzed

by ALS laboratories (Burnaby, BC) for the ions that were added.

The procedure used for the 48-h D. magna toxicity test is summarized in Table 1. Testing was
conducted according to procedures described by Environment Canada protocols (2000).

Statistical analysis for this test was performed using CETIS (Tidepool Scientific Software 2013).

Nautilus Environmental 1
Work Order #14481



Table 1. Summary of test conditions: 48-h Daphnia magna LC50 test.

Test organism

Test organism source
Test organism age
Test type

Test duration

Test vessel

Test volume

Test replicates

No. of organisms
Control water

Test solution renewal
Dilution water

Test temperature
Feeding

Light intensity
Photoperiod
Aeration

Test protocol
Statistical software
Test endpoint

Test acceptability criteria for controls

Reference toxicant

D. magna

In-house culture

<24h

Static

48 h

250 mL glass beakers

200 mL

2 test replicate per treatment
10 per replicate

Moderately hard reconstituted water
None

Deionized water

20+ 2°C

None

400 to 800 Iux

16 hours light/8 hours dark

None

Environment Canada (2000), EPS1/RM/14

Tidepool Scientific Software (2013)
48-h LC50
Survival > 90%

Sodium chloride

Nautilus Environmental
Work Order #14481



3.0 RESULTS

Results of the 48-h D. magna test are summarized in Table 2. The 48-h LC50 was calculated to be
89.0%.

The targeted (nominal) and measured concentrations of ions for the test are presented in Table
3; the TDS concentration in the full strength sample (i.e., End of Open Pit Mining, Under Ice)
based on the measured values was 2740 mg/L, and in the 70.4% sample (i.e., End of Open Pit
Mining, Open Water) was 1902 mg/L.

Table 2. Results: 48-h Daphnia magna LC50 test.
Concentration (% v/v) Survival (%)

Control 100+ 0

10 100+ 0

25 100+ 0

50 75+7

70.4 60+14

100 45+ 35

Test endpoint
LC50 (95% C.L.) 89.0 (60.4 - >100.00)

LC = Lethal Concentration, C.L. = Confidence Limits, * = statistically significant difference from the control (p < 0.05).

Nautilus Environmental 3
Work Order #14481



Table 3. Targeted (nominal) and measured ion concentrations (mg/L) in the test

concentrations.
Ton HCO; Cl F SOy NO;:-N Ca Mg Na K
Targeted
100.0% 5.0 1728 0.13 17.0 20.0 606 34.0 387 6.3
Measured
100.0% 52 1740 <0.40 16.0 20.6 548 31.8 375 6.1
70.4% 52 1230 <0.40 10.0 14.7 371 20.8 249 4.1
50.0% 44 867 <0.40 <10.0 10.3 278 15.5 186 3.1
25.0% 3.4 432 <0.20 <5.0 5.2 141 79 94 <2.0
10.0% 2.4 172 <0.02 1.8 2.1 58 32 38 <2.0

Concentrations with a “<” symbol represent measured concentrations that were below the listed detection limit of the analytical test
due to matrix-related effects.

Nautilus Environmental 4
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40 QA/QC

The health history of the test organisms used in the exposures was acceptable and met the

requirements of the test protocol. The test control acceptability criteria and water quality

parameters remained within ranges specified in the protocol (Environment Canada 2000)

throughout the test. There were no deviations from the test methodology. Uncertainty

associated with this test is best described by the confidence intervals around the LC50 estimate.

The measured concentrations were in good agreement with the targeted values for the full

strength sample, although fluoride could not be measured as a result of matrix interference.

Results of the reference toxicant test conducted during the testing program are summarized in

Table 4. Results for this test fell within the range for acceptable organism performance of mean

* two standard deviations, based on historical results obtained by the laboratory with these

tests. Thus, the sensitivity of the organisms used in this test was appropriate.

Table 4. Reference toxicant results for Daphnia magna testing.
Test Species Endpoint Historical Mean Ccv Test Date
(2 SD Range) (%)
D. magna Survival (LC50): 3.9 g/L NaCl 4.0 (3.7-4.3) 4.0 August 5, 2014
SD = Standard Deviation, CV = Coefficient of Variation, LC = Lethal Concentration.
Nautilus Environmental 5
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Daphnia magna Summary Sheet

Client: Golder Start DaterTime: Judyy 28/[4 @14:20

Work Order No.: 144 X l Test Species: Daphnia magna

Set up by: gTL

Sample Information: Test Validity Criteria:

. 2 90% mean control survival (no more than 2
Sample ID: E VLC( 0—( @] D€ I‘cﬂés 0N mortalities in any control replicate)
Sample Date: Orepared on_ Ty 25 M in lub
Date Received: H 44 Mea/g[ '; p-bhouS€ WQ Ranges:
Sample Volume: S=L T(°C)=2012; DO (mg/L)=3.6t09.4;pH=6t08.5

Test Organism Information:

Broodstock No.: O OT70 2] 4,«4
Age of young (Day 0): <24 h

Avg No. young per brood in previous 7 d: f 9

Mortality (%) in previous 7 d: O

Days to first brood: 9

NaCl Reference Toxicant Results:

Reference Toxicant ID: DM ( 2 L('

- Stock Solution ID: 14 Vo Ol
Date Initiated: A OS /14
48-h LC50 (95% CL): 3F (2.8-5.5) ginacL

Reference Toxicant Mean and Historical Range: 4|L 0 C 3. 7' 4’3 ) g/L NaCL
- Reference Toxicant CV (%): 4 6

Test Results: ]fo//o(/m,q a 4—8 /\ €XD056(/€ ’]‘/\d LC 50 wus
. ‘F anz(r[uf@(
ween 042 %

o
(Y :
Reviewed by: I j@»L, Date reviewed: 777:]? ? / [ 7

Version 1.3; Issued January 26, 2011 Nautilus Environmental



Freshwater Acute
48 Hour Toxicity Test Data Sheet

Client: Gol c((’(/ start DaterTime:_July 2 8/14 @ i4:.20
Sample ID: Eand o{f ODerd+:0V\ No. Organisms/volume: _10/200mL
Work Order No.: 14-4 Test Organism: D.magna
Setupby:  [5t1C
DO meter: 3 pH meter: 3/ 4 Conductivity meter: =<
Concentration Number of No Temperature |Dissolved oxygen pH Conductivity
o Live Organisms lmmobi'lized (°C) (mg/L) (uS/cm)
( lo) Rep
24 | 48 48 24 | 48| O | 24 | 48| O | |24 | 48 0 48
Loatre| | A 1VOLIO O (251120/8.¢ |8 7(%s |72 20| R.1|3557 1368
B |1C|10D ¢ T oy
Cc
_ D
1O A Ol &)
B |iO|iO O
C
D
25 A {O[IO @
s 1LOIO @)
Cc
50 Al(O]¥ O |25 '9.089, § O 9 6 42 66 22202?74\
B 10| 7 0O o :
Cc : —
7O0.& | A [0 7 [ O 7.916.57.0(6.7 [300149i0
Cc
D b b
100 [ A T10]2 O "400 5530
B | 17 @) r
c
Technician Initials | BTCIBTC | BTC (8372 BTC|TL[BTL BT [BTLISTZ | Bre| Bre | 87 [BT< |

WQ Ranges: T (°C) =20+ 2; DO (mg/L) = 3.6t0 9.4, pH =610 8.5

Hardness* I Alkalinity* Initial WQ _ Adjustment Adjusted WQ
Conc. *(mg/L as CaCo3) Temp (°C) 1.0 N
Control (MHW) 9 g 7 (@) DO (mg/L) 9‘ O \ /
Highest conc. (3 ] O H" pH 6.7 /\\
Cond wSlem)| 5,750 | _—

Sample Description: Dammzc/ W/Jl Cr Mi)h%/ Wi'l% J '#é’f%j 5‘;&67} (é/f’vp pL el tCT’l%/ éé(&( {Of el

1pn (m?cr-’hzf.u

Comments: Batch#: (0770 2{447-d previous # young/brood: i 9 Day of 1st Brood: 9 Previous 7-d % Mortality:

Reviewed by: JG’LL Date reviewed: /47/\-? 3 / Ns

Version 1.5; Issued March 13, 2014 Nautllus Environmental Company [nc.




CETIS Analytica| Report Report Date: 30 Jul-14 14:09 (p 1 of 2)
: Test Code: 14481 | 18-7570-9587

Daphnia magna 48-h Acute Survival Test Nautilus Environmental
Analysis ID: 04-0637-5136 Endpoint: Survival Rate CETIS Version: CETISv1.8.7

Analyzed: 30 Jul-14 14:06 Analysis: Trimmed Spearman-Kérber Official Results: Yes

Batch ID: 14-8024-5815 Test Type: Survival Analyst:

Start Date: .28 Jul-14 Protocol: EC/EPS 1/RM/14 Diluent:

Ending Date: 30 Jul-14 Species: Daphnia magna Brine:

Duration: 48h Source: In-House Culture Age:

Sample ID: 02-1953-1107 Code: D15C763 Client:

Sample Date: 25 Jul-14 Material: Sodium chloride Project:

Receive Date: 25 Jul-14 Source:  Golder

Sample Age: 72h Station: End of Operation LC’@S{L

Trimmed Spearman-Kirber Estimates

Threshold Option Threshold  Trim Mu Sigma ECS50 95% LCL 95% UCL

Control Threshold 0 45.00%  1.949 0.084 88.96 60.42 131

Survival Rate Summary ‘ Calculated Variate(A/B)

C-gm/L Control Type Count Mean Max StdErr StdDev CV% %Effect A B
0 Lab Water 2 1 1 0 0 0.0% 0.0% 20 20
10 2 1 1 0 0 0.0% 0.0% 20 20
25 2 1 1 0 0 0.0% 0.0% 20 20
50 2 0.75 0.7 0.8 0.05 0.07071 9.43% 25.0% 15 20
70.4 2 06 0.5 0.7 0.1 0.1414 23.57%  40.0% 12 20
100 2 0.45 0.2 0.7 0.25 0.3536 78.57%  55.0% 9 20
Survival Rate Detail

C-gm/L Control Type Rep 1 Rep 2

0 Lab Water 1 1

10 1 1

25 1 1

50 0.8 0.7

70.4 0.7 0.5

100 0.2 0.7

Survival Rate Binomials

C-gmiL Control Type Rep1 Rep 2

0 Lab Water 10/10 10/10

10 10/10 10/10

25 10/10 10/10

50 8/10 7/10

70.4 : 7/10 510

100 210 7/10

000-469-187-1 CETIS™ v1.8.7.16 Analyst: QA: ‘j@"

A d /i



CETIS Analytical Report

Report Date: 30 Jul-14 14:09 (p 2 of 2)
Test Code: 14481 | 18-7570-9587

Daphnia magna 48-h Acute Survival Test

Nautilus Environmental

Analysis ID:  04-0637-5136 Endpoint: Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 30 Jul-14 14:06 Analysis: Trimmed Spearman-Kérber Official Results: Yes
Graphics
i
f
03
00 L L 1 1 1
CgmjL
000-469-187-1 | CETIS™ v1.8.7.16

Analyst: QA: ‘J@A
Ty

’
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L1493671 CONTD....

PAGE 2 of 4
ALS ENVIRONMENTAL ANALYTICAL REPORT 01-AUG-14 16:53 (MT)
Version: FINAL
Sample ID L1493671-1 L1493671-2 L1493671-3 L1493671-4 L1493671-5
Description Water water Water Water Water
Sampled Date 28-JUL-14 28-JUL-14 28-JUL-14 28-JUL-14 28-JUL-14
Sampled Time 14:00 14:00 14:00 14:00 14:00
Client ID END OF END OF END OF END OF END OF
OPERATION(100% OPERATION OPERATION (50%) | OPERATION (25%) | OPERATION (10%)
) (70.4%)
Grouping Analyte
WATER
Physical Tests  pH (pH) 6.69 6.70 6.59 6.41 6.20
Anions and Alkalinity, Bicarbonate (as CaCO3) (mg/L) 4.3 43 36 28 20
Nutrients
Alkalinity, Carbonate (as CaCO3) (mg/L) <2.0 <2.0 <2.0 <2.0 <2.0
Alkalinity, Hydroxide (as CaCO3) (mg/L) <2.0 <2.0 <2.0 <2.0 <0
Alkalinity, Total (as CaCO3) (mg/L) 4.3 43 3.6 28 20
Chloride (CI) (mg/L) 1740 1230 867 432 172
. DLM DLM DLM DLM
Fluoride (F) (mg/L) <0.40 <0.40 <0.40 <0.20 <0.020
Nitrate (as N) (mg/L) 20.6 147 103 5.15 2.07
Sulfate (SO4) (mg/L) 16 10 <10 Pt 5.0 pm 175
Total Metals Calcium (Ca)-Total (mg/L) 548 371 278 141 58.5
Magnesium (Mg)-Total (mg/L) 318 20.8 155 7.87 3.19
Potassium (K)-Total (mg/L) 6.1 41 3.1 <2.0 <20
Sodium (Na)-Total (mg/L) 375 249 186 945 38.0

* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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01-AUG-14 16:53 (MT)

Version: FINAL

Reference Information

QC Samples with Qualifiers & Comments:

QC Type Description Parameter Qualifier Applies to Sample Number(s)
Duplicate Fluoride (F) DLM L1493671-1, -2, -3, -4, -5
Duplicate Nitrate (as N) DLM L1493671-1, -2, -3, -4, -5
Matrix Spike Chloride (Cl) MS-B L1493671-1, -2, -3, -4, -5
Matrix Spike Fluoride (F) MS-B L1493671-1, -2, -3, -4, -5
Matrix Spike Nitrate (as N) MS-B L1493671-1, -2, -3, -4, -5
Qualifiers for Individual Parameters Listed:

Qualifier Description

DLM Detection Limit Adjusted due to sample matrix effects.

MS-B Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

Test Method References:

ALS Test Code Matrix Test Description Method Reference**

ALK-SCR-VA Water Alkalinity by colour or titration EPA 310.2 OR APHA 2320

This analysis is carried out using procedures adapted from EPA Method 310.2 "Alkalinity". Total Alkalinity is determined using the methyl orange
colourimetric method.

OR

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

ANIONS-CL-IC-VA Water Chloride by lon Chromatography APHA 4110 B.

This analysis is carried out using procedures adapted from APHA Method 4110 B. "lon Chromatography with Chemical Suppression of Eluent
Conductivity" and EPA Method 300.0 "Determination of Inorganic Anions by lon Chromatography".

ANIONS-F-IC-VA Water Fluoride by lon Chromatography APHA 4110 B.

This analysis is carried out using procedures adapted from APHA Method 4110 B. "lon Chromatography with Chemical Suppression of Eluent
Conductivity" and EPA Method 300.0 "Determination of Inorganic Anions by lon Chromatography".

ANIONS-NO3-IC-VA Water Nitrate in Water by lon Chromatography EPA 300.0

This analysis is carried out using procedures adapted from EPA Method 300.0 "Determination of Inorganic Anions by lon Chromatography”. Nitrate is
detected by UV absorbance.

ANIONS-SO4-IC-VA Water Sulfate by lon Chromatography APHA 4110 B.

This analysis is carried out using procedures adapted from APHA Method 4110 B. "lon Chromatography with Chemical Suppression of Eluent
Conductivity" and EPA Method 300.0 "Determination of Inorganic Anions by lon Chromatography".

MET-TOT-ICP-VA Water Total Metals in Water by ICPOES EPA SW-846 3005A/6010B

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United
States Environmental Protection Agency (EPA). The procedures may involve preliminary sample treatment by acid digestion, using either hotblock or

microwave oven (EPA Method 3005A). Instrumental analysis is by inductively coupled plasma - optical emission spectrophotometry (EPA Method
6010B).

PH-PCT-VA Water pH by Meter (Automated) APHA 4500-H "pH Value"

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH
electrode

It is recommended that this analysis be conducted in the field.
PH-PCT-VA Water pH by Meter (Automated) APHA 4500-H pH Value

This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH
electrode

It is recommended that this analysis be conducted in the field.

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BRITISH COLUMBIA, CANADA

Chain of Custody Numbers:
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Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples. For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.

mg/kg - milligrams per kilogram based on dry weight of sample.

mg/kg wwt - milligrams per kilogram based on wet weight of sample.

mg/kg Iwt - milligrams per kilogram based on lipid-adjusted weight of sample.

mg/L - milligrams per litre.

< - Less than.

D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).

N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.



Chain of Custody (COC) / Analytical

Request Form

\\ [N \\\\\\\\\\\\\\\\\\\\\\\\\\\\ |

3G Number: 14 -

Fallure to complete afl portions of this farm may detay anafysis. Pleasa fill in this form LEGIBLY. By the use of this form the user acknowledges and agrees with the Terms and Conditions as speciied on ths back pags of the white - reporl copy.

1. i any water samples are taken from a Regulated Drinking Water (DW} Syatem, plsase submit using an Authorized DW COC form,

" /
Si z-;.;; Page 1
et P —
ALS) Environmental Canada Toll Free: 1 800 668 9678 P 114936
www.alsglobal.com [ S —
Report To Report Format/ Dlstrlbutlu. Select Snndca Level Below {Rush Tumaround Time (TAT) is nat avallable far all tasts)
Company: Nautilus Environmental Company Inc, Select Report Format: [ZlPoF  [excer [ EDD (DIGITAL) R Regular (Standard TAT if received by 3 pm - business days}
GContact: Brett Lucas Quality Control (QC) Report with Report M Yes I~ No P [ Priority (24 bus. days If recelved by 3pm) 50% surcharge - contact ALS to confirm TAT
Address: 8664 Commerce Court, Bumnaby, BC, Canada, V3A 4N7 [ Criteria on Report - provide details betow i box checked g [TTEmemency (1-2 bus. days If received by 3pm} 100% surcharge - contact ALS to confirm TAT
Select Distribution: EMalL.  [Iman  [JFax E2 [7] Same day or weakend emergency - contact ALS to confirm TAT and surcharge
Pheone: 604-420-8773 Email 1 or Fax brett@nautilusenvironmental.com Specify Date Required for E2,E or P: ]
[Email 2 Analysis Request
Invoice To Same as Report To W Yes 7 No Invoice Distribution Indicate Fitered (F), Preserved (P} or Flltered and Preserved (F/P) bolow
Copy of Invoice with Report F yes I No Select Invoice Distribution: EMAIL  []MAIL {GFax
Company: JEmail 1 or Fax_breti@nautilusenvironmental.com
Contact; |Email 2 o
Project Information g 2
ALS Quote #: & 8
[ [=]
Job #: E - |2 ©
s - atd =}
|PO ¢ AFE: Activity Code: g ,fg “;_2_ g
LD Localon: HELE :
2& |8 =
ALS Lab WOrk Order# {Iab use on!y) «_ |ALS Contact: Samptler: ‘é “!zu
K - Sy w
K o F z, ~— —
ALS S,mp., 2 Sample Identificatlon “andlor Coordinates Date Tirme E| 2] ¢
SampleType | B2 | £ | &
(lab use only) (This description will appear on the report) {dd-mmm-yy) {hh:mm) = | 8| %
End of Operation {100%)} 28/07/2014 14:00 water R| R|R 1
. |End of Operation {70.4%) 2810712014 14:00 water R|R|R 1
{End of Operation {50%) 28/07/2014 14:00 water R R R 1
{End of Operation (25%)} 2B/07/2014 14.00 water R R R 1
>+ |End of Operation (10%) 28/07/2014 14:00 water RIR|R 1
» - 1
Short Holding Time
| .
- Rush Processing
l\
Mp—— et
SAMPLE CON iVED (lab use only
Drinking Water (DW) Samples’ {client use) Special Instructions [ Specify Criteria 16 add on report (ctient Use) - — DITION AS RECEIVED ( b use '_IY) —
—— Erogon-— R ™ e 3iF ubsmt’rons—-w gy i S G
Are samples taken from a Regulated DW System? lice packs  Yes - No D Cus!ody seal intact  Yes D No D -
I~ Yes Vi No Cooling Initiated  []. ... ... o
Are samples for human drinking water use? * ANIITIAL COOLER TEMPERATURES °C ~ FINAL COOLER TEMPERATURES °C
Yes ¥ No I 1 |
r U] o
SHIPMENT RELEASE (client use) vz - o INITIAL SHIPMENT RECEPTION {lab use only): SIS =+ FINAL SHIPMENT RECEPTION (lab use gnly) ~-
Released by: Date: Time: Received by: Date: Time: ?:te Timeg:, ) . .
At . (i R, ARy e, o i . _"53:::-. - V\ ‘}g .‘;‘.;;j { %-
"REFER 10 BACK PAGE FOR ALS LOGATIONS AND SAMPLING INFORMATION WAl FE LABORATORY COPY  YELLOW- CLIENT COPY 18 100 0 Frocif4 Jenary 7014
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