AECOM Environment
4303 Wesi LaPorte Avenue, Fort Collins, Colorado, 80521-2154
T 970.416.0916 F 970.490.2963 www.aecom.com

July 12, 2011

Mr. Lucas Walker

Sumitomo Metal Mining Pogo, LLC
P.O. Box 145

Delta Junction, Alaska 99737

RE: Results of WET tests — June 2011

Dear Mr. Walker,

Attached are copies of the reports for the Ceriodaphnia dubia (water flea) and Pimephales
promelas (fathead minnow) toxicity tests conducted in June 2011 with effluent from your facility.

AECOM Environment greatly appreciates this opportunity to provide our services to Sumitomo
Metal Mining Pogo. Please do not hesitate to call if you have any questions.

Sincerely,

Gina McNerney : Rami B. Naddy, Ph.D. _
Staff Specialist | : : Senior Toxicologist / Study Director
gina.mcnerney@aecom.com rami.naddy@aecom.com
Attachments

60147216-412-011
60147216-412-012



Report of Short-Term Chronic Toxicity Testing using the Water Flea

(Ceriodaphnia dubia)

Project ID: 60147216-412-011
June 2011

Sponsor and Laboratory Information

Sponsor

Sumitomo Metal Mining Pogo LLC
Pogo Mine Joint Venture

P.O. Box 145

Delta Junction, AK 99737

Project Officer

Lucas Walker (907) 895-2860

Testing Facility

AECOM Environment

Fort Collins Environmental Toxicology Laboratory
4303 West LaPorte Ave.

Fort Collins, CO 80521

Fax: (970) 490-2963

State of Florida NELAP Laboratory ID: E87972

Study Director

Rami B. Naddy, Ph.D. (970) 416-0916 email: rami.naddy@aecom.com

Report Author Gina R. McNerney (970) 416-0916 email: gina.mcnerney@aecom.com
Test Information

Test Short-Term Chronic under Static-Renewal Conditions

Basis USEPA (2002), method 1002.0

Test Dates and Time

June 16, 2011 @ 1400 to June 22, 2011 @ 1605

Test Length 6 days

Species Ceriodaphnia dubia

Test Material Effluent (Grab)

Outfall Outfall 001

Permit Number AK-005334-1

Receiving Stream N/A

Dilution Water Moderately hard reconstituted water
Concurrent Control Water | None

Test Concentrations

0 (contral), 12.5, 25, 50, 75, and 100% effluent

Permit Compliance

X Pass Falil

e Results described in this report apply only to the samples submitted to the laboratory and
analyzed, as listed in the report

e Testresults comply with NELAC standards. Reports are intended to be considered in their
entirety; AECOM is not responsible for consequences arising from use of a partial report

e This report contains 5 pages plus 2 appendices

AECOM Fort Collins Environmental Toxicology Laboratory

NELAC Accredited
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Effluent Collection and Receipt
Sample AECOM Date of LG g: B
P Field No. Collection Date & Time . Arrival
No. No. Receipt (°C)
1 N/A 06/15/11 @ 0850 24874 06/16/11 5.9
2 N/A 06/17/11 @ 1035 24880 06/18/11 5.3
3 N/A 06/20/11 @ 1015 24890 06/21/11 5.0
Note: See Appendix A for chain of custody records
Effluent Characterization
a a | Spec. Cond. TRC NH3-N
Sample No. pH Hard. (mg/L)" | Alk. (mg/L) (uS/cm) (mg/L)b (mg/L)
1 7.5 58 37 182 <0.02 1.0
2 7.6 54 32 165 <0.02 1.1
3 7.5 52 33 172 <0.02 1.0
As CaCO3
® Total residual chlorine
Initial Dilution/Control Water Characterization
a a | Spec. Cond. TRC NH3-N
Batch No. pH Hard. (mg/L)" | Alk. (mg/L) (uS/cm) (mg/L)b (mg/L)®
9923 8.1 90 63 313 <0.02 <1.0
As CaCO3

® Total residual chlorine
“Measured on source water

Test Conditions

Type

Static-Renewal Short-term Chronic

Test Endpoints

Survival and Reproduction

Test Chambers

30-ml plastic cups

Test Solution Volume 15 ml
Replicates per Treatment 10
Organisms per Replicate 1

Test Temperature

25 + 1°C (= 3°C differential)

Lighting

Fluorescent, 16 hours light:8 hours dark

Chamber Placement

Random block according to computer-generated chart

Aeration?

X | No | | Yes

Test Solution Renewal

Daily

AECOM Fort Collins Environmental Toxicology Laboratory

NELAC Accredited Page 2 of 5



AECOM Environment

60147216-412-011

Test Organism

Species Ceriodaphnia dubia

Age <24 hours (all within 8 hours of the same age)

Source FCETL in-house culture, batch 061511

Acclimation Test temperature

Feeding 0.2 ml YTC/Algae mixed per test chamber daily during
the test

Reference Toxicant Testing Initiated June 1, 2011 using sodium chloride (NaCl)

TEST RESULTS

Biological Data

Significant
TreE AR Percent Survival of Ceriodaphnia dubia Yotﬂr?gnper Sggltji(\:/téotg
(% Effluent) BT Control?
Dayl | Day2 | Day3 | Day4 | Day5 | Day6 | Day 7 Surv. | Repr.
0 (Control) 100 100 100 100 100 100 N/A 33.0 N/A N/A
12.5 100 100 100 100 90 90 N/A 30.2 No No
25 100 100 100 100 100 100 N/A 334 No No
50 100 100 100 100 100 100 N/A 32.1 No No
75 100 100 100 100 100 100 N/A 325 No No
100 100 100 100 100 100 100 N/A 29.6 No No
Percent Minimum Significant Difference (Reproduction) 24.8 Acceptable

2 Mean young per original female. If any 4" broods or higher were produced, they were excluded from calculation of
mean young per female and statistical analysis of reproduction.

Note: See Appendix B for copies of laboratory data sheets

AECOM Fort Collins Environmental Toxicology Laboratory

NELAC Accredited
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AECOM Environment

60147216-412-011

Data Analysis and Test Endpoints

Biological Endpoint

Statistical Endpoint

Value

NOEC 100% Effluent

Survival LOEC >100% Effluent

ICys >100% Effluent

NOEC 100% Effluent

LOEC >100% Effluent

Chronic (Reproduction) Chv >100% Effluent
ICys >100% Effluent

TU, (100/ICys)

<1.0

NOEC = No Observed Effect Concentration
LOEC = Lowest Observed Effect Concentration

ChV = Chronic Value

IC25 = 25% Inhibition Concentration

TU; = Chronic Toxic Units

Note: Analyses completed using, where appropriate, USEPA Linear Interpolation Method v 2.0 (Norberg-King 1993)
and Toxstat v 3.5 (WEST, Inc. and Gulley 1996)

Physical and Chemical Data

pH Dissolved Conductivity | Temperature
Treatment (% Effluent) Oxygen (mg/L) (uS/cm) (°C)

Low High Low High Low | High | Low | High

0 (Control) 8.0 8.3 6.1 6.9 303 341 24 26

100 7.5 8.0 5.7 6.9 161 200 24 26

24° 26°
All Treatments 7.5 8.3 >5.7 NA . .

246" | 26.0

# Temperature in test solutions

® Continuous wet temperature in the environmental chamber

Reference Toxicant Test Results for C. dubia

AECOM/FCETL Historical 95% Control Limits
IC55
Low High
460 137 592

Note: Values are expressed as mg/L of chloride.

AECOM Fort Collins Environmental Toxicology Laboratory

NELAC Accredited
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AECOM Environment 60147216-412-011
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Statement of Quality Assurance

The test data were reviewed by the Quality Assurance Unit to assure that the study was
performed in accordance with the protocol (if applicable) and standard operating
procedures, and that the resulting data and report mest the requirements of the NELAC
standards. This report is an accurate reflection of the raw data.

o

Suly |, 201y
Quality Assurance Unit Date

C«.’LMLVMM\JWMM Jubw 7,201

Data Analyst 0 ' Date
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APPENDIX A

Chain of Custody Records
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APPENDIX B

Test Data
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TOXICITY DATA PACKAGE COVER SHEET

Test Type: Chronic

Test Substance: Effluent-(Outfall 001)

Dilution Water Type: Mod Hard

Concurrent Control Water Type: NA

Date and Time Test Began: C-_f lC[ | @lyoe
Protocol _N.umber: | ) s YA 0™

Background Information

Page 1 of %
FCETL QA Form No. 051

‘Revision 4
Effective 1/96

Gum 7fo 1,

Ghiev o3l
60147216-412-011

Project Number:

Species: Ceriodaphnia dubia

o619

Crganism Lot oumber:

Age: 2Muwc (<24 hr)  Supplier: FCETL—

Date and Time Test Ended: (‘o(}ah{ o) \,Qot;

Investigator(s): Af’)\ \@ /&//j

pH control?;  Yes (NS

Type of Test: Static-Renewal If yes, give % CO,; NIA

Test Temperature: 25+1°C @nv. ChmbBlBath # 21 Test Chmbrs: 30-ml cups
Test Solution Vol.; 15 ml Number of Replicates per Treatment: 10
Length of Test; 3 broods Number of Organisms per Replicate: 1
Type of Food and Quantlty per Chamber: 0.2 ml YTCIALG Feeding Frequency: _1 x Daily

? oY \,L gt Qb dowr LB‘?\’\“ \n-\{,hél“lb v BO-|060 £+ C.

Test Substa nce Charactenzatlon Parameters and Frequency: :

Hardness: Sx Receipt Alkalinity: _Sx Receipt . NH; _Sx. Receipt TRC: _Sx Receipt

pH: Daily Conductivity: _Daily and Test Termination* '

Test Concentrations (Volume:Volume): 0 {(MH), 12.5, 25, 50, 75, and 100% effluent

Agency Summary Shest(s)?: N
"Reference Toxicant Data:  Test Dates QG| O | 1 It to_00]07 l 0 ICos: Y60 WMCI'A

. 181 o, DA

Hist. 95% Control Limits:

Method for Determining Ref. Tox. Value: Liheayr lw*@r'e «

Special Procedures and Considerations:

*Conductivity measured in dilution water and 100% effluent at test termination

D.0. maintained = 4.0 mg/L

Study Director Initials: Date:

p2p

o12/1
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FCETL QA Form No. 041
Revision 4

Effective 1/96

TEST SUBSTANCE USAGE LOG

Project Number: 60147216-412-011 o mﬁ!fi‘l: l
Sample 1 Sample 2 Sample 3 | Sample 4
Test Substance Number £)Y %T) Y IHYE O AWK Ho
From: (7] 1Sy From: L{17/11 From: \p}2d W From:
Test Substance Collection Date (@ OR8O @ 1035 @ Vo @
and Time To: To: - To: \)?\ To:
@ MA @ Nk @ @
Sample Type (Grab or Comp) Gean (rab GCron
Date Test Substance Received ('0/ 1o ] |\ (ghg/n elaniy \
Dilution Water Number ' '
CWARr FCETLA, circle one qqgog . 1935 QAz2s5
‘Concurrent Control Water RW# m NA‘ ‘ W
N blth \dal v
Date(s) Used Livin Lehady
| IERIN
Preparation of Test Solutions
Test Test Dilution Total Test’ Dilution - Total Test Dilution Total
Substance | Substance Water Volume Substance Water Volume | Substance Water Volume
% Gone, Volume Volume {ml) Volume Volume {mil}) Volume Volume {ml})
(mi) (mb) @ o | (mi) (mi)
0 (MH) 0 1200 1200”" 0 200 200
12.5% - 150 1050 )/00 25 175 200
25% 300 900 1200 50 180 200
50% 600 600/ 1200 100 100 200
75% 900 A60 1200 150 50 200
100% 12(; // 0 1200 200 0 200
~ Total 7 3150 4050 7200 525 675 1200
Initials / Date }\Q,"W\IP\; CC  only —f—
itials / Date]| Y 2= \O\\ WAy | —1—>
itials / Date| Me. ol i —i—=>
Initials / Date 76l i ——
Initials / Date|| /% G\:S;ﬁ I h >
Initials / Date ’Vl, \X\_,’-l\\..\\ W 1T
Initials / Date '
fnitials / Date

O Uiy £ ®ar obfz1]i NA, ¢Cmived alone, S0 200 m) dnlwhan sheine ugtds




CERIODAPHNIA DUBIA
CHRONIC BIOLOGICAL DATA

Page 3 of \L

FCETL QA Form No. 057
Revision 1

Effective 2/93

B Yo 1y

Project Number: 60147216-412-011

ah: 2ol 271

Number of Neonates Produced and Survival of Original Organisms

(o8 Surtaual))

Cone.

O
o
<

B

E

F

G

H

Total

Mean Remarks

0 (MH)

O

O

I\

Q

0

D%

I\
o

o

2

o

o)

2

(o'h

S

“l\

O
7

|

¢ |

5l

0

G

=

0

O

0

S

\an

A

\O

o

2.9,

\al&

103

o %

1 i’)é

2
19/3

14/3

16 A

19 4

171

@ |~ D |1 (R W N =

Total

177

12.5%

34

D

33320

Q0%

O

<[

&S

o

O
|

G

0

&'

a

94

t5/3

\7/3

IS |

@i~ |y O | Jw N [=

20,2

Total

25%

Y

[OoYe

20
°

Q
B

Gl

|7

5},

a5

\"“la

160

M
r,

19/3

"1

1o |~ o o | B |Jw N |[=

Total

IS

Day:

377

4o

39

IS

L,,

334

Key to symbols:

Time:

1
Date:le\th

V2

Wl

3
Gt

5 6
| ofagl)

X = Original organism died.

AR

1300

lv)aﬁl\
I

ASIESY

M = Male

Initials:

N

Ao Iy

%

&,

’/ﬁ;
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Page_4__of (¥
FCETL QA Form No. 057
Revision 1
Effective 2/93
CERIODAPHNIA DUBIA
CHRONIC BIOLOGICAL DATA
| | Bom “0an 11y
Project Number: 60147216-412-011 apreoe Tl
Number of Neonates Produced and Survival of Original Organisms ) &yu_‘ ,q‘)
Conc. Day A B C D E F G H I J Total | Mean Remarks
0% I 1 18] Qoo lolalalalala D Y
2 ©lo | © clo | oles |o o &
s loSh|?hlo o9 |Hilo oo (7
a_ (V] & 2 15h1o | o M)y [* -7]\ D
A AN SN EN EA NN ENITS)
o | [P [ Pl [%0s B, [%1 P25 | O %5 | 1Y
7
8 . %
Toa 134130133 133 (OG89 32 181 18137 [39) {391
% N 1T IS 10 1ol lololalalllg |CD 4
2 o] oo |Oo|lo|? |o| O @
3 4ol ML M el (Y M) Jo o [@h] o |3S
sdolglalalolgl®h{Yhlo T (8
AN NENENEAENEAENINSYS
6 |19 | %0k [fary | Rely |25 ] ls [ 18y Al | 25| O | 17D
7
8
T30 | 831842841 [B1[33I1RY 8611 . 5
100% ] 1 10 Jo |0 1O lafo [ola lgla I0O%
2 | | ol |6 d c |o 016 | o ,
3 5}}&#\ OI /TN (‘)’ 5], \? Shlel | 3 5]
a (Y o IS IS Mo Jel|o O] Dopd iy |
5| Mo Va s Wa [V [A]s [l [BA Ya 16D ] |
6 2= |23 |®™s|eols| W[ | 1] ¥ is| VIS 1237 @)l“a‘ e
» :
8
Total 321335119 3% 1" 186 NY 133131 |'PBE AL
Day:ll 1 [ 2| 3| 4| 5} 6| 7| 8 Key to symbols:
Date:{i} & el th{h{\ﬂ M \.o\:)\\u afm!n X = Original organism died.
Time:[| \oRE] 12 14200 |1ous hae [ €05 M = Male
fnitials: \@ @b E’; ¥ // A
ENIE
molé’a{u '
é@ 4’}&'))\\(‘




Page 5 of |2
FCETL QA Form No. 058

&

Note: Hardness, alkalinity, TRC, and NH3 data appearin]/é(n this page have been

m;& Form No. 084.
Y€bntrol water and effluent were brought to 25°C prior to making the di
effluent dilution is assumed to also be 25°C. @ % &

*¥ Measure Avw Sownrce.

Revision 3
Effective 3/88
CHRONIC CHEMICAL DATA (INITIAL) G Tliz | n
Project Number: 60147216-412-011 Gn: e oA
Test Species: Ceriodaphnia dubia
% Day Day Day Day Day Day Day | . Day |Meter# Remarks
0 1 2 3 4 5 6 7
Conc.: 0 (MH) All
. Conc.
pH %0 [R.31%92 [RA]3.0]%.3 1
D.O. (mgiL) 1 LG 6.2 [\n4 \ay 5
Temp. (°C) 2y | 36 las |25 (IR (|35 D¢ 2
Cond. (uS/cm) 13 [ 24) [304 (202535 | 2 15
Hard (mg/l)  qp | Phs® $1y {00 Tihr
Ak (mgl) o3| (g0 GE | o] Tiky
(Remgry (W0 [<fd% | 20
NH; (mg/L})  +% |0 <A O uad
Conc.: 12.5%
pH Bl 1RA|%2 g2 [T\ [S.4
D.0. (mg/L) - [\o71 167 |62 [WwR |-
Temp. (°C) > * ¥ X % e
llcond. (uSicm) sea. | 30l | 29¢ 2871 X7 QRS
Hard. (mg/L)
Alk. (mgiL)
TRC (mgiL)
NHj (mg/L)
Conc.. 25% |l -
pH .0 | X 2030 B [T | Sl
D.O. (mg/t) €y 1L |e? |68 [y Ny
Temp. (°C) X 1 x| | ¥ [ X | X%
Cond. (uSicm) 268 | Jg3 127 127200 X[ KD
Cone.: || 50% _ -
pH TR (5.0 (80130 (714
D.0. {mg/L) ¢y w672 6.5 [lg.4]b.y
Temp. (°C) * Y M| ¥ >k X
Cond. (uS/cm) 25 [JI9) [ aw a2k | ass| au
Date: 61 L ]\dR{i | eddy  Yof1a/tl lod [tlanhy
Time: || 1340 | \edo i1os |/ ’ & |lovo | ghe
initials| A | 16 | As 242‘ R | ke

ool (
n OF

——

@rob)2x

ranscribed from the wet chemistry log

Aitubion _
ien series. The temperature of resulting

U Bw N e




'CHRONIC CHEMICAL DATA (INITIAL)

Page 6 of |2-
FCETL QA Form Ne. 058
Revision 3

Effective 3/98

G fuf e
Qn oo orulin

Project Number:

60147218-412-011

Test Species: Ceriodaphnia dubia
% Day Bay Day Day Day Day Day Day [Meter# Remarks
0 1 2 3 4 5 6 7
Conc.. " 75% Al
Congc.
H 17 180 |1g (9.8 [V [T
||£:J).o. (mg/L) 6% 1\l 168 [wu [LbL
|Temp. (°C) s * ; L ks
[cond. (uSicm) o TNy asx [(q4 Al a7
| Conc.
_ |PH
D.O. (mg/L)
remp. ¢c)
lcond. (uSicm)
I Conc..
|pH
D.O. (mg/L)
|Temp. {°C)
|Cond. (4Sfcm)
Temp. (°C)
ICond. (US/em)
[ Conc:. |[100%
|m 7.5 1% 1 WS
D.O. {mg/L) &3 Ry 168 [\e6 [l
[Temp. (:C) o5 25 05 o [ X[ 8 |
lcond. (usicm) 15~ 110 (165 bl [ VT2
[Hard. (mgiL) 5% % H 52
lalk. (mg/L) F A 323
TRC (mgiL) Q-0 £O0D- <H U2
NH; (mg/L) (.0 b .o
Date: |[¢ ] o]y ‘?ﬁ?ﬂi‘ Sl 16/in/n Islady Tioland
Time: [|[1340 | om0 [1«er [ 35 e lisue
Initials:|| A< VRS _

Note: Hardness, alkalinity, TRC, and NH3 d'ata appeariyj onth

Fﬁﬂ%ﬂ\ Form No. 084, )
793 : conirol water and effluent were brought to 25°

effluent dilution is assumed to also be 25°C.

Obs elefu ¢ @ he Obles | 8

A hukion

s page have been transcribed from the wet chemistry log

C prior to making the dH+ué‘33n series. The temperature of resulting




CHRONIC CHEMICAL DATA (FINAL)}

Page _7__of \2~
FCETL QA Form No. 059
Revision 2

. Effective 1/96

b 7]

Giv.oy oFuin

Project Number:

60147216-412-011

Test Species:

Ceriodaphnia dubia

Day

% Day Day Day Day | Day | Day | Day Meter #| Remarks
1 2 3 4 5 6 7 8
Conc.: 0 (MH) , 2% All Cone. |* conductivity (“’IB)
pH BB 132 [9.5%.) (8.2 il
D.O. (mgiL) Wy (s (6.6 [\ [L.d]6d 5
Temp (°C) s 18 126 1Y | Y [q9¢ | Db
Conc.; 12.5%
}FH 189082 185 | %8| %.2]|%>
D.0. (mgiL) kY et |G |99 [0.3 |eo
ITemp o) 5 (95 2 1Y | S [9¢ |
|Conc.: 25% '
}pH 3.2]42 g2 [ %3] VA%
D.O. (mg/L) W 166 166 |92 Rl
ltremp cc) ) 125 Jas [ Y [ [~
- k:onc.: 50% ,
}pH - TN 192 [l (S [RA] %0
D.O. (mgiL) WS les (6.6 | b2l e
[Temp (C) M oo [os [ou [ [as
Conc.; 75% :
- XN 31 2t [R.6] 34 29
D.O. (mg/L) e ies (¢ [Vv.2 gg Lq
[Temp (C) AU 2y [qm |25 [ |2y
"Conc.: 100% 113 * conductivity
lPH al99 (80 [R.6[T0[rs
lp.0. (mgn) Navje.s jos w2 |bolsy
Temp (°C) M |26 2 A5 135 22"-{
Conc.:
pH
D.O. (mg/L)
Temp (°C)
paterto) Wy grs/n {9/} tebody Mlatn] el
Time:[\OMQ | 112 5 1305 [ \oSo [Wado | l6te
mitais]| o [ & [ 1\ |\ [A




Page_ 8 of |2

FCETL QA Form No. 055

Revision 2
Effective 1/94
- ] A
. DAILY TOXICITY TEST LLOG A s
Project Number: 60147216-412-011
Test Species: Ceriodaphnia dubia ||
General Neonates obtained from ey solee 4vB  cerio monoculture board Feeding Initials/Date
Comments |{ Grree marked cups} 0.2 ml YTC/ALG
Random toack: Nevo, Daily '
Test Day 0 |Test Solution Mixed at:{33 ¢ Fed @35 A
Test Organisms Added at; 140D efi6] i
TestDay 1 |CT=3 .Q°C Range = 0\ \s — 2% .\\°C Fed @ \O\S _
bivily
TestDay2 |CT= 35(% °C Range =255 - ote °C Fed @ |u e A&,
C”[f ${]/
TestDay 3 [CT= 3'?3.'-‘ °C Range = 9.0 - 5.6 °C Fed @
taHO
fq//?///
TestDay 4 [CT= Qg 3,C Range= D= D -~ ASEE Fed @ 7
, o\ Yo,
' ool n
TestDay 5 [CT= 96.\¢°C Range= &5 -3, ~A\a. ) °C Fed @ \eing V%
Lo\&\l I\
TestDay 6 |CT=ns ¢ °C Range= ¢ .5 .., 0 °C Fed @ Ag, / |
' Mong_ /
AT
Test'Day 7 |CT= °C Range = °C Fed @
TestDay 8 |CT= °C Range = C NONE




Page) of \ %

ToxStat Version 3.5

Study # 60147216-412-011

Ceriodaphnia dubia

Summary Statistics for Reproduction Eﬁ“\cpk;q‘l\
ap: A 0L 221

Title: - 60147216-412-011 h

File: 412011 .dat Transform: NO TRANSFORMATION
Summary Statistics on Data TABLE 1 of 2
GRP IDENTIFICATICN N MIN MAX MEAN

1 MH 10 17.0000 40.0000 33.0000
2 12.5 10 12.0000 38.0000 30.2000
3 25 i0 12.0000 40,0000 33.4000
4
5
6

Title: 60147216-412-011

File: 412011 .dat Transform: NO TRANSFORMATION
Summary Statistics on Pata TABLE 2 of 2

GRP IDENTIFICATION VARIANCE 5D SEM cC.V. &

1 MH 38.6667 6.2183 1.9664 18.8432

2 12.5 84.6222 9.1990 2.9090 30.4604

3 25 62.7111 7.9190 2.5042 23.7097

4 50 63.4333 7.9645 2.5186 24.8115

5 75 41.1667 6.4161 2.0290 19.7419

6 100 85.3778 9.2400 2.9219 31.2162



Page Eof_\_?/

ToxStat Version 3.5
Study # ©0147216-412-011

Ceriodgphn;a dubia , 4§F\ bﬂ;ﬂ“\
Determination of NOEC and LOEC for Reproduction (lﬁ 0&4 g[

Title: 60147216-412-011 _ ,
" File: 412011.dat Transform: ‘ NO TRANSFORMATION

Shapiro - Wilk's Test for Normality

*kdkkkkdk* Shapirc ~ Wilk's Test is aborted ****xkk*

This test cam not be performed because total number of replicates
is greater than 50. ’

Total number of replicates = 60

Title: 60147216-412-011
File: . 412011.dat Transform: NO TRANSFORMATION

Bartlett's Test for Homogeneity of Variance

Calculated Bl statistic = 2.4174 {p-value = 0.7889)

Data Bl homogeneity test at 0.01 level. Continue analysis.

Critical B

15.0863 (alpha = 0.01, df =  5)

= 11.0705 (alpha = 0.05, df = 5)
Title: 60147216-412-011
File: 412011.dat Transform: NO TRANSFORMATION

Chi-Sguare Test for Normality

Actual and Expected Frequencies

INTERVAL <-1.5 ~1.5 to <-0.5 -0.5 to 0.5 >0.5 to 1.5 »>1.5
EXPECTED 4.0200 14.5200 22.9200 14.5200 . 4?0200
- OBSERVED 7 2 33 18 0
Chi-Square = 22.2917 {p~-value = 0.0002)

Critical Chi-Square 13.277 (alpha = 0.01 , df = 4)

9.588 {alpha = 0.05 , df = 4)

Data normality test {alpha = 0.01). Try another transformation.

Warning - The first three homogeneity tests are sensitive to non-normality
and should not be performed with this data as is.



ToxStat Version 3.5
Study # 60147216-412-011
Ceriodaphnia dubia

Determination of NOEC and LOEC for Reproducticn

Page _‘lof_ll

£ OlaR ]y
an: Aroelzg|it

NO TRANSFORMATION

Control<Treatment
CRIT. 551G
VALUE DBF 0.05

NO TRANSFORMATION

MS F
23.9600 0.3824
62.6630

(p-value = 0.8587)

Title: 60147216-412-011
File: 412011 .dat Transform:
Steel’'s Many-One Rank Test Co- "Ho:
MEAN IN RANK
GROUP IDENTIFICATION ORIGINAL UNITS SUM
1 MH 33.0000
2 12.5 30.2000 98.00
3 25 33.4000 112.50
4 50 32.1000 102.00
5 75 32.5000 97.50
6 100 29,6000 99.00
Critical values are 1 tailed { k = 5 )
Title: 60147216-412-011
File: 412011 .dat Transform:
ANQOVA Table
SOURCE DF 855
Between 5 119.8000
Within (Error) - 54 3383.8000
Total 59 3503.6000
Critical F = 3.3769 (alpha = 0.01, df = 5,54)
= 2.3861 (alpha =_0.05, df = 5,54)

Since

F < Critical F (FAIL TO

Ho: All equal (alpha =

0.05})



ToxStat Version 3.5
Study # 60147216-412-011
Ceriodaphnia dubia

Determination of PMSD for Reproduction

Title:
File:

60147216-412-011
412011.dat

Dunnett's Test -

GROUP IDENTIFICATION
1 MH'
2 12.5
3 25
4 50
5 75
6 100

Transform:

TABLE 1 OF 2

TRANSFORMED

MEAN

Page 120f |2

an’ Mo@fzs’ltl.
£ VAN

NO TRANSFORMATION

Ho:Control<Treatment

Dunnett critical wvalue = 2.

Title:
File:

60147216~-412-011
412011 .dat

Dunnett's Test -

GROUP IDENTIFICATION

(1 Tailed,

Transform:;

TABLE 2 OF 2

NUM OF
REPS

‘MIN ST

(IN ORIG. UNITS)

MEAN CALCULATED IN 51G
ORIGINAL UNITS T STAT 0.05

33.0000
30.2000 0.7909
33.4000 ~0.1130.
32.1000 0.2542
32.5000 0.1412
29.6000 0.9604

alpha = 0.05, df [used] = 5,40)

(Actual df = 5,54)

NO TRANSFORMATION
. Ho:Control<Treatment

G DIFF % OF DIFFERENCE
CONTROL FROM CONTROL

1777 24.8 2.8000
1777 24.8 ~-0-.4000
1777 24.8 0.9000
1777 .24.8 0.5000
1777 24.8 3.4000



Report of Short-Term Chronic Toxicity Testing using the Fathead Minnow

(Pimephales promelas)

Project ID: 60147216-412-012
June 2011

Sponsor and Laboratory Information

Sponsor

Sumitomo Metal Mining Pogo LLC
Pogo Mine Joint Venture

P.O. Box 145

Delta Junction, AK 99737

Project Officer

Lucas Walker (907) 895-2860

Testing Facility

AECOM Environment

Fort Collins Environmental Toxicology Laboratory
4303 West LaPorte Ave.

Fort Collins, CO 80521

Fax: (970) 490-2963

State of Florida NELAP Laboratory ID: E87972

Study Director

Rami B. Naddy, Ph.D. (970) 416-0916 email: rami.naddy@aecom.com

Report Author Gina R. McNerney (970) 416-0916 email: gina.mcnerney@aecom.com
Test Information

Test Short-Term Chronic under Static-Renewal Conditions

Basis USEPA (2002), method 1000.0

Test Dates and Time

June 16, 2011 @ 1400 to June 23, 2011 @ 1410

Test Length 7 days

Species Pimephales promelas

Test Material Effluent (Grab)

Ouitfall Outfall 001

Permit Number AK-005334-1

Receiving Stream N/A

Dilution Water Moderately hard reconstituted water
Concurrent Control Water | None

Test Concentrations

0 (contral), 12.5, 25, 50, 75, and 100% effluent

Permit Compliance

X Pass Falil

e Results described in this report apply only to the samples submitted to the laboratory and
analyzed, as listed in the report

e Testresults comply with NELAC standards. Reports are intended to be considered in their
entirety; AECOM is not responsible for consequences arising from use of a partial report

e This report contains 5 pages plus 2 appendices

AECOM Fort Collins Environmental Toxicology Laboratory

NELAC Accredited

Page 1 of 5
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AECOM Environment

60147216-412-012

Effluent Collection and Receipt

Temp. at
almle Field No. Collection Date & Time R Date_of Arrival
No. No. Receipt (°C)

1 N/A 06/15/11 @ 0850 24874 06/16/11 5.9
2 N/A 06/17/11 @ 1035 24880 06/18/11 5.3
3 N/A 06/20/11 @ 1015 24890 06/21/11 5.0
Note: See Appendix A for chain of custody records
Effluent Characterization
a a | Spec. Cond. TRC NH3-N
Sample No. pH Hard. (mg/L)" | Alk. (mg/L) (uSicm) (mg/L)b (ma/L)
1 7.5 58 37 183 <0.02 1.0
2 7.7 54 32 163 <0.02 1.1
3 7.6 52 33 172 <0.02 1.0
As CaCOs
® Total residual chlorine
Initial Dilution/Control Water Characterization
a a | Spec. Cond. TRC NH3-N
Batch No. pH Hard. (mg/L)" | Alk. (mg/L) (uS/cm) (mg/L)b (mglL)°
9926 8.3 90 63 324 0.03 <1.0
As CaCOs

® Total residual chlorine
“Measured on source water

Test Conditions

Type

Static-Renewal Short-term Chronic

Test Endpoints

Survival and Growth

Test Chambers

500-ml plastic cups

Test Solution Volume 250 ml
Replicates per Treatment 4
Organisms per Replicate 10

Test Temperature

25 + 1°C (= 3°C differential)

Lighting Fluorescent, 16 hours light:8 hours dark
Chamber Placement Random according to computer-generated chart
Aeration? | No | X |Yes?

Test Solution Renewal

Daily

Aeration was initiated after test solution renewal on day 6. Aeration was continued until test termination.

Note: See Appendix B for complete test protocol

AECOM Fort Collins Environmental Toxicology Laboratory

NELAC Accredited

Page 2 of 5




AECOM Environment

60147216-412-012

Test Organism

Species Pimephales promelas

Age <24 hours

Source FCETL, batch 061611

Acclimation Test temperature
0.10 ml concentrated suspension of brine shrimp

Feeding (Artemia sp.) nauplii per test chamber three times daily
during the test.

Reference Toxicant Testing | Initiated June 1, 2011 using sodium chloride (NaCl)

TEST RESULTS

Biological Data

Significant
Percent Survival of Pimephales promelas Redu'ct|on
Relative to
Treatment Control?
(% Effluent) Mean
Dayl | Day2 | Day3 | Day4 | Day5 | Day 6 | Day 7 ngrgh t Surv. Growth
(mg)®
0 (Control) 100 100 97.5 95 92.5 92.5 92.5 0.366 N/A N/A
12.5 100 97.5 97.5 95 92.5 92.5 92.5 0.397 No No
25 100 97.5 95 92.5 87.5 87.5 87.5 0.367 No No
50 97.5 97.5 97.5 92.5 87.5 87.5 82.5 0.292 No No
75 100 100 100 92.5 90 90 90 0.335 No No
100 100 100 95 90 87.5 85 82.5 0.286 No Yes
Percent Minimum Significant Difference (Growth) 20.8 Acceptable

% Mean dry weight calculated based on the original number of organisms per replicate (mean dry weight per surviving
organism in the control treatment was 0.398 mg)
Note: See Appendix B for copies of laboratory data sheets

AECOM Fort Collins Environmental Toxicology Laboratory

NELAC Accredited

Page 3 0f5




AECOM Environment

60147216-412-012

Data Analysis and Test Endpoints

Biological Endpoint

Statistical Endpoint

Value

NOEC 100% Effluent
Survival LOEC >100% Effluent
ICys >100% Effluent

NOEC 75% Effluent

_ LOEC 100% Effluent
((c:;%?/\?tﬁ) Chv 86.6% Effluent
ICos 99.83% Effluent

TU, (100/ICys)

1.00

NOEC = No Observed Effect Concentration
LOEC = Lowest Observed Effect Concentration

ChV = Chronic Value

IC25 = 25% Inhibition Concentration

TUc = Chronic Toxic Units

Note: Analyses completed using, where appropriate, USEPA Linear Interpolation Method v 2.0 (Norberg-King 1993)
and Toxstat v 3.5 (WEST, Inc. and Gulley 1996)

Physical and Chemical Data

oH Dissolved Conductivity | Temperature
Treatment (% Effluent) Oxygen (mg/L) (uS/cm) Q)
Low High Low High Low | High | Low | High
0 (Control) 7.6 8.4 49 6.8 312 365 25 26
100 7.2 7.8 4.4 7.0 162 183 24 26
24° 26°
All Treatments 7.2 8.5 >3.4 NA . .
24.6 26.0
Temperature in test solutions
® Continuous wet temperature in the environmental chamber
AECOM Fort Collins Environmental Toxicology Laboratory NELAC Accredited Page 4 of 5



AECOM Environment

60147216-412-012

Reference Toxicant Test Results for Pimephales promelas

L1 . AEGOMIFCETL Historical 95% Conitro! Limits
1,089 858
Note: Values are expressed as mg/L of chloride.
References

Norberg-King, T. J.. 1993. Alinear interpolatioh method for sublethal toxicity: the inhibition
concentration (ICp) approach (version 2.0). National Effluent Toxicity Assessment Center
Technical Report 03-93, U.S. Environmental Protection Agency, Environmental Research

Laboratory, Duluth, MN.

~ USEPA. 2002. Short-term methods for estimating the chronic toxicity of effluents and receiving
waters to freshwater organisms. Fourth Edition. EPA-821-R-02-013.

WEST, Inc. and D.D. Gulley. 1996. Toxstat Version 3.5. Western EcoSystems Technology,

Inc., Cheyenne, WY.

Statement of Quality Assurance

The test data were reviewed by the Quality Assurance Unit to assure that the study was
performed in accordance with the protocol (if applicable) and standard operating
procedures, and that the resulting data and report meet the requirements of the NELAC
standards. This report is an accurate reflection of the raw data.

Mﬂ.lhmixmm

QO Vo, 20!

Quality Assurance Unit

@tﬁra/UVLr/N Uy

Date

Julu, 2,201)

Data Analyst

Date ¢

AECOM Fort Collins Environmental Toxicology Laboratory

NELAC Accredited Page 5of 5



AECOM Environment 60147216-412-012

APPENDIX A

Chain of Custody Records

AECOM Fort Collins Environmental Toxicology Laboratory NELAC Accredited Page A-1
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AECOM Environment 60147216-412-012

APPENDIX B

Test Data

AECOM Fort Collins Environmental Toxicology Laboratory NELAC Accredited Page B-1



Page 1 of 1%

FCETL QA Form No. (051
Revision 4

Effective 1/96

TOXICITY DATA PACKAGE COVER SHEET ﬁ 7""‘ 3
QAAtes orluly
Test Type: Chronic Project Number: 60147216-412-012
Test Substance: Effluent-(Outfall 001) Specie;s: Pimephales promelas

Dilution Water Type: Mod Hard Organism Lot Number: OC /0

Concurrent Control Water Type: NA Age: 42&[[’)(, (<24 hr)y  Supplier: E t E ] |

Date and Time Test Began: (}%ZZQ‘{Q @ [10 O _ Date and Time Test Ended: @,‘3)‘5[ a {Hio
Protocol Number: \lS€ P,A OV investigator(s):g A&’ / p M / AD
\/ 1 f

Background Information

pH control?:  Yes @

Typé of Test: Static-Renewal . If yes, give % COQ,: N/A
Test Temperature: 25%1°C lBath # _21 7 Test Chmbr .SOOLmi’cup ibeakers
Test Solution Vol.: . 250 ml " Number of Replicates per Treatment: 4
Length of Test: 7 days Number of Organisms per Replicate: 10
T ﬁe of Food and Quantity per Chamber: 0.1 ml B.S. Feeding Frequency: 3 x Daily

odopeviod: e h Bght + & [ darie b wleneidy ¢ S0 -1 ¢ -
Test Suggtance Characterization Paramets 'Frequency: LBM l’h}fh “"N:) 2 A
Hardness: _Sx Receipt Alkalinity: _Sx Receipt ~ NHy: _Sx Receipt TRC: Sx Receipt
pH: _Daily Conductivity: _ Daily
Test Goncentrations (Volume:Volume): 0 (MH), 12.5, 25, 50, 75, and 100%
Agency Summary Sheet(s)?: None _ :

_ | ) a (069
"Reference Toxicant Data:  Test Dates: Oé’loi I B} to_ 06 I 03[” ' ICas: -

O V178 O . :
[IHist. 95% Control Limits:__ T3, 358" 0 5%@ " “Method for Determining Ref. Tox. Value: Livewr Tndeyo.
—H . e ———

Speciai Procedures and Considerations:
D.0. maintained = 4.0 mg/L
*Conductivity measured in dilution water and 100% effluent at test termination

If survival in any test chamber falls below 50%, reduce feeding in that chamber to 0.05 ml of brine shrimp

Study Director Initials: Y\ 5}3 Date: {> / [g / ! !
‘Oheafoglii We |




Page 2 of 19

FCETL QA Form No. 041
Revision 4

Effective 1/96

TEST SUBSTANCE USAGE LOG

. . _ Gt G|
Project Number: 60147216-412-012 i W'gggn [
Sample 1 Sample 2 Sample 3 ' Sample 4
Test Substance Number 24 2 L’\ 24340 IMEOHD
From: WNSIw From: (a[n/u From: \») 3‘6) W From:
Test Substance Collection @ ORELD @ s @ {)\S @
Date and Time To: To: To: To:
| @ NA @ N @ M @
Sample Type (Grab or Comp) ' GrD,b Gmb Cﬁ(—a\,_\; '
Date Test Substance Received (_0] italu b ll 3/“ \QA_QAI \y
Dilution Water Number
FWEDr FCETLH, circle one QG QGIZL, RO\ P
Concurrent Control Water RW# AA A - AWAA
Al lfrgf G\
Date(s) Used ITER D toettt o/140) €AY
6§20/ -
Preparation of Test Solutions
Test Test Dilution Total Test Dilution ' Total Test Dilution Total
Substance Substance Water Volume 3ubstancé ‘I Water Volume || Substance Water Volume
Cong, Volume Volume {ml) Volume Volume (ml} Volume Volume (ml)
(% Effluent) (ml) (mi) Qh(ml) (ml) (ml) (ml)
0 (MH) 0 1200 120(% 0 1000 1000 '
12.5% 150 1050 ' 147.60 7 125 875 1000
25% 300 900 1200 . 250 750 | 1000
50% 600 600/ | 1200 500 500 1000
75% 900 ,860 1200 750 250 1000
100% 1200/,/ 0 1200 1000 0 1000
Total ) éo 4050 7200 225 | 3315 | boop
initts  Date || Glll_mived e —>
Initials / Date (kKO [ I'vh/ 11 Myved o »
Initiale / Date @__{5/ [y t/ =
initials / Date ||/ ) {o/, {9/l i —r>
Initials / Date || M 5’/.’36/!(' ! —i—>
Initials / Date ||| 4&-Clatd | " o
initisis /Date || 0% G [3oy u >
Initials / Date “ "@_

@ M & /5@/” 3 3 pegulzeiv © @mbbl?«‘g’hlhﬂ



- FATHEAD MINNOW (PIMEPHALES PROMELAS)
CHRONIC BIOLOGICAL DATA

Page3of |8

FCETL QA Form No. 060
Revision 2

Effective 1/96

w&'ﬂh
Project Number:_60147216-412-012__ ab: I\@O@‘Z@‘H
Number of Surviving Organisms
Test Day Day Day Day Day Day Day Day (°/c Sorniuod )
%Conc. | Replicate 0 1 2 3 4 5 6 7 . Remarks
o] A o 110 [0 [1e 19 [8 [g [3 [ 93.8 %
s [0 [0 910 [q AIP[q [q [ [Firenaphies
c o o [0 1i0 [ 10 |w [t |w ~
D lio llo¥ 0 1O [ 16 [ o [lo 1w FiFeh Sivhoned
125%] A [ 1o | W0 [w |]jg [0 [\C [\ |w QLR ¥s
8 oWl |ig {9 |2 [ 9 ]9
c |lilo | la 19 |9 |9 9 19
D Jilo [ Jw jin[I0 |9 |9 [ 4 [~ sigvend
25% | A J 1o |10 |wo |q [9 119 13 D79.8%0
B o [ 10 [\*[io [0 | 9] 3 [ 1 [|akeks
c_ llo x| W |le 19 [% [ [6pg T Siehoned
b Jiop ®pola®igq |9 [ [4 [§ P"=7
s0% | A o 110 [0 o [9 [ [ %17 D8.8Y%¢
B W | W 11 [y |16 | VWO [lo |io
c Jlo |10l [(o ][I0 | [W [
b 1019419 [9 [& |7 6 '
75% A {0 0 [0 lo_ 110 W Tiwo [w %“7‘%%®
B g | o [ w19 | 4 119 Q- rom ;
c 1o [19 [ e [0 ®ot |3 BREE o5 @
b [ o 10 lw [1ole [¥ [& [V |
wow | A Jig [lo o 1479 [4 [T [4 BL, 8%
B |l W [Ww [Jo[0 [w [T [4 -
c Jio {10 | [q% 1B |6 |6 |7 ¥\ sQueed
o [Jo 1 110w 19 1% |5 17
~ _
B
C
D . -
_Date | /sy llerlnLC{iel ol | eoorn et | (Y [ sl
Time: /’(/ 'l[(](;};) l‘s‘lg 10.920 e fmae | ore Hl-b
nitiais: || 7/ | % (s 1o 1 A | As ' -@ — o
| c.%w& X kG- ¢ COBN Oy Fr O rdmROGTA
@PM )AQOLHEWP gfgé(:ggﬁ(% @%“/hb“t L©W%M?\'VWV'U




CHRONIC CHEMICAL DATA (INITIAL)

Page 4 of V8

FCETL QA Form No. 058
Revision 3

Effective 3/08

o 7]\
QA oo apiufin

Project Number:

60147216-412-012

Test Species: Pimephales promelas
% Day Day Day | Day Day Day Day Day |Meter# Remarks
0 1 2 3 4 5 6 7 |
Conc.; 0 (MH) Cﬁ\rl]lc
pH 82195 |92 (.33 |84 |34
D.O. (mgfL) e |06 (B |64 |be |67 B/(,
Temp. (°C) 25 |26 |2 |25 |13S (25 |25 D)
Cond. (Sfem) A4 |2l [=)> |Z0s (318 |62 | 350 15
Hard. (mg/L) A0 xR 19z by
Alk. (mg/L) ¥3 o2, L7 Hiy
TRC (mg/L) (\\ve )| 0. 03 <002, 20
NHs (mgll) ¥x  ~|<|.q =\ Uade
Conc.; 12.5%
{leH B2 19.%82 33142 [$.5 (9.4
D.O. (mgfL) D |Wr|ee 1G9 (64 [&3 |G
|[Temp. (°C) ¥ |% |5 [ [x |¥ |
Cond. (uSfem) 204 | 309302 [3na | 302|359 538
Hard. (mg/L) o
Alk. (mg/L)
TRC (mg/L)
NHs (mg/L)
Conc.; 25%
pH Rl 182X (8D | %l (¢4 [D.3
D.O. (mg/L) 63 | LF[e 168 164 e | e
|Temp.- (°C) x| & [% | & x| ¥ | %
_k)ond. (LS/cm Qal |41 1280 (2841283 3V [’
| Conc.; 50% .
pH — 79190 [l 180 (3.0 %1 |8
D.O. (mg/L) 2 U lee 163 [6H i |6
Temp. (°C) & F | ¥ ¥ k| *
((Cond. (uS/cm) 2R ASH [ My |ada |£9Y 361 267
Date: 1/ Tl fu [ et Tef15)in T Gl _lefoafly
Time: || /340 |l [lus © H&/O [P0 {LE§E | o450
Initials: gf Ao M A | A8

®

' Note Hardness, alkalinity,

C, and NH3 data appeari

Fgﬁ’ ! l@) orm No. 084. Aw
ntrol water and effluent were brought to 25°C prior to making the dill

effluent dyﬂon is-assumed to also he 25°C.

on this page have been transcribed from the wet chemistry log

300
ien series. The temperature of resulting -

&//b/// £ % measured tnosource waden @ aoel2€[u ee




Page 5 of _L'B_
FCETL QA Form No. 058

Revision 3
Effective 3/98
CHRONIC CHEMICAL DATA (INITIAL) b (_u
ef:as oziwin
[[Project Number: 60147216-412-012
Test Species: Pimephales promelas
% Day | Day | Day | Day | Day | Day | Day | Day |Meler# Remarks
0 1 2 3 4 5 6 7 ‘
[ Core 75% - : Cgrllic.
pH 7717149114 |24 (2.8 Y [19 1y
D.O. (mg/L) e |UD et |Gal66 [6u ¢ 15
Temp. (°C) k| & [ X & [ £ [ [-% Dl
Cond. (uS/cm) 201 [AB (A0 |96 A0S 123¢ |30 15
Conc.; e :
pH
D.C. (mg/L)
Temp. (°C)
Cond. (uSicm)
Conc.:
PH
D.O. (mg/L)
Temp. (°C)
{ICond. (uS/cm)
Conc: |
H
|‘[)TO {mg/l) .
[Temp. (°C)
|Cond. (USfcm)
| Conc: |[100% .
|PH 125 (2217 1.Gl76 [ [16
D.O. (mg/L) 2 [Uq 167 [0 167 |7 g
[Temp. (°C) 25 |20 |25 |as (98 |3 |3s
lcond. (usiem) 182 [ 1DA]1e> 162 1163 1ina |13
[Hard. (mgiL) =78 SW o2
k. (mg/L) |37 39 25
TRC (mg/L) () 02 .0 O
NH (mg/l) .0 L\ 0|
Date: || ,/yg/// Lo [ u | GIJIL [Ghafit lgszo/if [ epali [ gfo
Time: || /290 | 4026 | tyso |y neo sk | o4sd
initials:{| W [ |/, aM PGS | A :
Note: Hardness, alkalinity, ARC, and NH3 data appearing /bn this page have been transcribed from the wet chemistry log

FCETL QA Form No. 084.

ilnbon
) *—ﬁblm?nlcontro! water and effluent were brought to 25°C prior to making the %Mien serties. The temperature of resulting
e 'uenfhalution is assumed to also be 25°C.

Orrodzsin cf



CHRONIC CHEMICAL DATA (FINAL)

Page 6 of_&fé_
FCETL QA Form No. 059
Revision 2
Effective 1/96
o -:\u\u
Gaten 0 \\\\\

[iProject Number:

60147216-412-012

Azao B339 L3y D=1.0

[[Test Species: Pimephales promelas It
% Day Day Day Day Day | Day Day Day |Meter #| Remarks

1 2 3 4 5 6 7 8

Conc.: " 0 (MH) _ 3Cs | All Cong. |* conductivity ( t‘-}]

oH 2L g 7979 e [79 |18 "

D.O. (mg/L) w2l59 89 |8.6 B9 |57 b.g =,

Temp (°C) 25 3¢ (26 |26 3¢ (25 |2 Dig3

Conc.. 12.5% .

[+ @t |1y 77177 e 17 Jie

[P0 (mgi) YR 151 5.2 169 A+ (4.X |5]

Temp (°C) A= [0 Ao Q5 |RT s Qe

Conc.: " 25% .

pH 2! 111 G |2.72]15 N6 |%.0

1p.0. (mgL) (3|5 |54 47 |49 [u> 5.8

Temp (°C) 25 12¢ 126 &S Py |25 16

Conc.: 50% _ ‘

le+ 3! 1o [7.612.6 04 [T T8

D.O. (mg/L) %197 |u.a 148 145 |4.6 |50

Temp (°C) || s AG 125 %N |25 |85 |26

Conc.: 75%

pH 9 he 1.5 (26 74 |15 |18

ID.0. (mg/L) Wi |5l [d4g |16 |82 |40l

Temp (°C) 2 las 126 198 [2s o5 126

Gone.: 100% | G * conduetivity ( (&)

oH 3318 (715 [72.6 |7 [13 1.3

D.O. (mgiL) =283 |Bal44 11 |49 H.9

Temp (°C) 25 |15 195 [ad [25 |34 [2e

Conc.: |

loH

D.Q. (mgil)

Temp (°C)

Date: lialu| ol |G/l e ro0/mlelot lefoli | 4oy

Time: 1000 M50 l; d 1[21s) L;‘YS' oo | MO0

[Initials: "?Q | i;p oM A‘T’ i) %
I e e o\ N?‘h"coui—tb



Page _7_of _1_5

" FCETL QA Form No. 055

Revision 2
Effective 1/94
) DAILY TOXICITY TEST LOG un 1[0 1
[[Project Number: 60147216-412-012 - an: oo 6t luln I
[[Test Species: - Pimephales promelas
|| General Feeding Initials/Date
Comments 0.1 ml B.S.
Pondamn  Clract! nvenoud 3 x Daily
Test Day 0. |Test Solution Mixed at: /3 34~ Fed@ Y700 e
Test Organisms Added at: / £/00
oler
TestDay 1 |CT= 75,0 °C Range = 2.4, o~ Kt\_f °C Fed @ DE\SUQ?L?L?I !
' @4@0—{&:{__-
[2exe? W*’F U/(:] {
‘ L% A / -{_
TestDay2 |CT=254 -°C Range= Ja33-26.0 °C Fed @ OB &, 4
&
1206 AP
¢l e
. 150y
- =) = OC
TestDay 3 |CT &514 C Range 350 ‘“3%'(9 Fed @tgggf‘_? .
S o //
- | T — [a{//f///
TestDay 4 [CT= A8.6 °C Range = ¢K.3- - °C- '|Fed @a@‘ﬂ) o4
% w0 .| DM
MsOM | g/20/ (|
TestDay 5 [CT= 3¢ °C ~ Range= 15336 - °C Fed @08\0&% AR
' ' [c0 %% '
vosa\e | ekl
TestDay 6 |CT= 3,5 ¢ °C Range = 2%.9.. -26.0 °C Fed @y¢1y &7 A
Nn5e o4 | ¢ faaly
Ug ]|
Gerlall wation e
TestDay 7 {CT= 9\5“@ °C Range = 5.~ 9¢.0 °C NONE e
&S
L)-‘Z/l!
Test Day 8

@\J\T lm\\fl.\ll @
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Page {707 \%

ToxStat Version 3.5

Study #60147216-412-012 2™ *ﬂlﬁa\\
Pimephales promelas an . )
Summary Statistics for Survival Wiow o\ y

Title: 60147216-412-012

File: 412012s.dat Transform: NO TRANSFORMAT ION
Summary Statistics on Data . TABLE 1 of 2
GRP IDENTIFICATION N MIN MAX MEAN
1 MH 4 0.8000 1.0000 0.98250
2 12.5 4 0.9000 1.0000 0.8250
3 25 4 0.8000 0.9000 06.8750
4 50 4 0.6000 1.0000 - 0.8250
5 75 4 0.8000 1.00060 0.%000
6 100 4 0.7000 0.%000 0.8250

Title: 60147216-412-012

File: 412012s.dat Transform: NO TRANSFORMATION
Summary Statistics on Data TABLE 2 of 2
GRP TIDENTIFICATION VARIANCE 8D SEM C.V. %
1 - MH 0.0092 0.0957 0.0479 10.3506
2 12.5 0.0025 0.0500 0.0250 5.4054
3 25 0.0025 0.0500 0.0250 5.7143
4 50 0.0425 0.2062 0.1031 24.9885
5 75 0.0067 0.0816 0.0408 9.0722
6 100 0.0092 0.0957 0.0479 11.6052



Toxstat Version 3.5 Page ‘?) of lB
Study #60147216-412-012

Pimephales promelas

Analysis of Surviwval QR e o.—.-;.ual“
Title: 60147216-412-012 4‘“kq/h§i%1
File: 412012s.dat Transform: ARC SINE (SQUARE ROCT(Y))

Shapiro - Wilk's Test for Normality

D = 0.4227
W= 0.9734
Critical W = 0.884C¢ (alpha = 0.01 , N = 24)
W =-0.9160 (alpha = 0.05 , N = 24)
Data ormality test (alpha = 0.01). Continue analysis.
Title: 60147216-412-012
File: 412012s.dat - Transform: ARC SINE (SQUARE ROOT(Y})

Bartlett's Test for Homogeneity of Variance

Calculated'Bl statistic = 6.7211 (p-value = 0.2422)

Datal homogeneity test at 0.01 level. Continue analysis.

Critical B = 15.0863 (alpha
= 11.0705 (alpha

0.0, df = B5)
0.05, af = 5)

i



Toxstat Version 3.5 ) Page l” of |B
Study #60147216-412-012
Pimephales promelas

Analysis of Survival . Gpv.om 0’-1-\\0-\\\
. : Dare "
Title: 60147216-412-012 ha‘\ 0
File: 412012s.dat Transform: ARC SINFE (SQUARE ROOT (Y})

ANOVA Table

SOURCE DF SS MS F

" Between s o.o128 0.0146 0.6201
Within (Error) 18 0.4227 0.0235

" rotal 23 o.a085

{(p-value = 0.6863)

Critical F

4.2479 (alpha = 0.01, df = 5,18)
2.7729 (alpha 0.05, df 5,18)

I
i
i

Since F < Critical F FAIL TO REJECT Ho: All equal {(alpha = 0.05)

Title: 60147216-412-012
File: 412012s.dat Transform: © ARC SINE (SQUARE ROOT(Y))

‘Dunnett's Test - TABLE 1 CF 2 Ho:Control<Treatment

TRANSFORMED MEAN CALCULATED IN TRANS SIG

GROUP IDENTIFICATION MEAN ORIGINAL UNITS T 3TAT 0.05

1 MH 1.2951 0.9250

2 12.5 1.2898 0.9250 0.0486

3 25 1.2136 0.8750 0.7520

4 50 1.1753 0.8250 1,1050

5 : 75 1.2543 0.2%000 . 0.3760

6 100 1.1491 0.8250 1.3470
Dunnett critical value = 2.4100 (1 Tailed, alpha = 0.05, df = 5,18)

Title:  60147216-412-012

File: 412012s.dat Transform: ARC SINE (SQUARE ROOT(Y))
Dunnett's Test - TABLE 2 QF 2 Ho:Control<Treatment
NUM OF MIN -8IG DIFF % OF DIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL
1 MH 4
2 12.5 4 0.1875 20.2 0.0000
3 25 4 0.1875 20.2 0.0500
4 50 4 0.1875 20.2 0.1000
5 75 4 0.1875 20.2 0.0250°
) 100G 4 0.1875 20.2 0.1000
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ToxStat Version 3.5
Study #60147216-412-0712

Pimephales promelas ’ £0e ‘-")a"’) l W
Summary Statistics for Growth per Original @B‘AKLUQJZXIH

Title: 60147216-412-012

File: 412012g.dat Transform: NO TRANSFORMATION
Summary Statistics on Data " TABLE 1 of 2
GRP IDENTIFICATION N MIN MAX MEAN
1 MH 4 0.3380 0.4050 0.3655
2 12.5 4 0.3870 0.4110 0.3970
3. 25 4 0.3330 0.4080 0.3667
4 50 4 0.2130 0.3410 0.2925
5 7% 4 0.2930 0.4280 0.3350
6 100 4 0.2170 0.3220 0.2858

Title: 60147216-412-012

File: 412012g.dat Transform: NO TRANSFORMATION
Summary Statistics on Data TABLE 2 of 2
GRP IDENTIFICATION VARIANCE SD SEM C.V. %
1 MH 0.0009 '0.0293 0.0146 8.0063
2 12.5 0.0001 0.0112 0.0056 2.8200
3 25 0.0014 0.0380 0.0190 10.3550
4 50 0.0033 0.0578 0.0289 19.7730
5 15 0.0040 - 0.0629 0.0314 18.7672
6 100 0.0022 0.0469 0.0235 16.4153
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ToxStat Version 3.5
Study #60147216-412-012 : ae VI,

Pimephales promelas aﬁ..' MO@[ZS/{H
Determlnatlon of NOEC and LOEC for Growth per QOriginal

Title: 60147216-412-012
File: 412012g.dat Transform: NO TRANSFORMATION

Shapiro - Wilk's Test for Normallty

Critical W = 0.8840 (alpha = 0.01 , N = 24)
W = 0.9160 (alpha = N

Data ormality test (alpha = 0.01). Continue analysis.

!
o
o
o

.

Title: 60147216-412-012 :
File:  412012g.dat Transform: NGO TRANSFORMATION

Bartlett's Test for Homogeneity of Variance

Calculated Bl statistic = 6.9445 (p-value = 0.2248)

Data 1 homogeneity test at 0.01 level. Continue analysis.

15.0863 (alpha
= 11.0705- ({alpha

Critical B 0.01, df =

0.05, df =

I
|
(6]

!
w
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Tox3tat Version 3.5
Study #60147216-412-012 ' .
Pimephales promelas %&ﬂ» Lﬂ}avﬁ\\\

Determination of NOEC, LOEC, and PMSD for Growth per Original .
- an’ Feo gl
Title: 60147216-412-012 : | |
File: 412012g.dat Transform: NO TRANSFORMATION
ANOVA Table

SOURCE DF ss MS F

Between . o5 0.0394 0.0079 3.9610C

Within (Error) 18 0.0358 . 0.0020

Total 23 0.0751

{p-value = 0.0134)

Critical FF = 4.2479% (alpha = 0.01, df = 5,18)
= 2.7729 (alpha = 0.05, df 5,18)

Since F > Critical F REJECT Ho: All equal {alpha = 0.05)
Title: 60147216-412-012 . .
File: 412012g.dat Transform: . NO TRANSFORMATION
Dunnett's Test - TABLE 1 OF 2 Ho:Control<Treatment
TRANSFORMED MEAN CALCULATED IN SIG
GROUP IDENTIFICATION . MEAN ORIGINAL UNITS T STAT 0.05
1 MH 0.3655 0.3655
2 12.5 0.3970 0.3970 -0.9994
3 25 0.3667 0.3667 -0.0397
4 50 0.2925 0.2925 2.3160
5 75 0.3350 0.3350 0.9677
6 100 0.2858 0.2858 2.5302 «*
Dunnett critical value = 2.4100 (1 Tailed, alpha = 0.05, df = 5,18}
©File: 412012¢g.dat Transform: NO TRANSFORMATION
Dunnett's Test - TABLE 2 OF 2 Ho:Control<Treatment
NUM OF MIN SIG DIFF % OF DIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL
1 MH 4
2 12.5% 4 0.0760 20.8 -0.0315
3 25 4 0.0760 20.8 -0.0012
4 50 4 0.0760 20.8 0.0730
5 15 4 0.0760 20.8 0.0305
6 100 4 0.0760 20.8 0.0798
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Study #60147216-412-012 ‘ . :
Pimephales promelas EVY“v(’qugin

IC,;; for Growth per Original Organism
» ‘ g 0F: A2oG (29 |1

Conc. 1ID 1 2 3 4 5 6
Conc. Tested 0 12.5 © 25 50 75 100
Response 1 0.369 0.387 0.390 0.329 0.428 0.298
. Response 2 0.338 0.411 0.333 0.287 0.301 0.306
Response 3 0.350 0.401 0.336 0.341 0.318 0.322
Response 4 0.405 0.389 0.408 0.213 0.283 0.217

***% Inhibition Concentration Percentage Estimate **#*
Toxicant/Effluent: Effluent

Test Start Date: 6/16/11 Test Ending Date: 6/28/11
Test Species: P. promelas
Test Duration: 7 days

DATA FILE: 412012.icp
OUTPUT FILE: 412012.i25

Conc. Number Concentration Response std. Pooled

ID Replicates Means Dev. Response
Means
1 4 0.000 0.366 0.029 0.381
2 4 12.500 0.397 0.011 0.381
3 4 25.000 0.367 0.038 0.367
4 4 50.000 0.292 0.058 0.314
5 4 75,000 0.335. 0.063 0.314
6 4 100.000 0.286 0.047 0.286
The Linear Interpolation Estimate: 899.8326 Entered P Value: 25
Number of Resamplings: 80Those resamples not used had estimates

above the highest concentration/ %Effluent.
Resampling time in Seconds: 0.06 Random_Seed: 10451936
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INTRODUCTION

CH2M HILL conducted chronic bicassays from June 16 through 23, 2011, on samples
provided by Sumitomo Metal Mining — Pogo Mine, Delta Junction, Alaska. The tests were
conducted using the water flea (Ceriodaphnia dubia), the fathead minnow (Pimephales
promelas), and algae (Raphidocelis subcapitata, formerly known as Selenastrum
capricornutum).

SUMMARY OF TEST RESULTS

Exhibit 1 provides a summary of the final test results.

EXHIBIT 1
Summary of Chronic Test Results

Species NOEC (%) LOEC (%) I1Cy5 (%) TUe
C. dubia 100 > 100 > 100 <1
P. promelas 100 75 > 100 <l

Note: acronyms are as defined below.

Chronic Toxicity: Toxicity is shown if the TUc value (= 100% / IC;s) is equal to or greater
than 2.

More detailed information is provided in the Chronic Results and Data Interpretation
sections.

ACRONYM DEFINITIONS (from EPA guidance):

NOEC = No Observed Effect Concentration: The highest test concentration that causes no
observable adverse effects on the test organisms (i.e. no statistically significant reduction
from the control).

LOEC = Low Observed Effect Concentration: The lowest test concentration that does cause
an observable adverse effect on the test organisms (i.e. 1s statistically significant reduction
from the control).

ICys = Inhibition Concentration (25%): A point estimate of the test concentration that would
cause a 25 percent reduction of a non-quantal biological measurement (i.e. growth,
reproduction, etc.) for the test population.

TUc = Toxic Units (Chronic): Calculated as 100% sample divided by the chronic 1Cys value.,



METHODS AND MATERIALS
TEST METHODS

The chronic test methods were performed according to: Short-Term Methods for Estimating
the Chronic Toxicity of Effluents and Receiving Waters to Freshwater Organisms, Fourth
Edition, (EPA 2002), EPA-821-R-02-013.

DEVIATIONS FROM PROTOCOLS

Deviations from reguired procedures in the test methods:

* None noted.

Deviations from recommended procedures in the test methods:

s None noted.

TEST ORGANISMS

The C. dubia were obtained from CH2M HILL's in-house cultures and were less than 24
hours old for the acute test and less than 24 hours old and within an 8-hour age range for the
chronic test. The P. promelas were obtained from Aquatox Inc., Hot Springs, Arkansas, and
were less than 48 hours old and within a 24-hour age range at test initiation. All organisms
tested were fed and maintained during culturing, acclimation, and testing as prescribed by the
EPA (2002). The test organisms appeared vigorous and in good condition prior to testing.

DILUTION WATER

The dilution water used was reconstituted, moderately hard water with a total hardness of 80
to 100 mg/L as CaCOj3 and an alkalinity of 60 to 70 mg/L as CaCO;.

TEST CONCENTRATIONS

The concentrations for the chronic tests were 12.5, 25, 50, 75, and 100 percent sample with
dilution water for the control. For the chronic C. dubia test, 10 organisms per concentration
were used with 10 test vessels per concentration and one organism per vessel. For the P.
promelas chronic test, 10 organisms per chamber, with four chambers per concentration for a
total of 40 organisms per concentration were used.



SAMPLE COLLECTION

Samples were collected by Sumitomo - Pogo personnel on June 15, 17, and 20, 2011. The
samples were accepted as scheduled by CH2M HILL's Aquatic Toxicology Laboratory
within the EPA recommended 0 to 6 °C range.

The tests were initiated within 36 hours of sample collection. The samples were stored in the
dark at 0 to 6°C until daily test solutions were prepared. Chain of custody forms
documenting sample collection and handling are provided in Appendix C

SAMPLE PREPARATION

Samples used during these tests were filtered through a 60 pm net upon arrival and
temperature was adjusted prior to test initiation and each daily renewal.

MONITORING OF BIOASSAYS

Samples were monitored on arrival for hardness, total residual chlorine, ammonia, and
femperature.

For the P. promelas and C. dubia chronic tests, pre- and post-renewal solutions were
monitored for dissolved oxygen and pH daily in all the concentrations. Conductivity was
measured in each new sample (100 percent sample)} and in the control. C. dubia survival and
neonate production was measured daily in the chronic tests. According to EPA, C. dubia
tests should be terminated when 60 percent or more of the surviving female C. dubia in the
controls have produced their third brood and at least 15 neonates per adult are produced. 2.
promelas mortality was measured daily and fish growth was measured by dry weight analysis
at the conclusion of the P. promelas chronic test. Temperature was monitored in pre-renewal
solutions daily.



DATA ANALYSIS

The effects measured during the C. dubia chronic test included survival and reproduction
over the exposure period. The effects measured during the P. promelas chronic test included
survival and growth over the exposure period. The statistical analyses performed were those
outlined in Short-Term Methods for Estimating the Chronic Toxicity of Effluents and
Receiving Waters to Freshwater Organisms, Fourth Edition, (EPA 2002), EPA-821-R-02-
013, using CETIS. The chronic NOEC and LOEC values were established by hypothesis
testing as follows: Dunnett’s Procedure or Bonferroni’s T-Test was used to compare the
survival, fecundity, or growth data between the control and each sample concentration.
When the assumptions of normality or homogeneity of variance necessary for Dunnett’s
Procedure or T-test with Bonferroni Adjustment could not be met, Steel’s Many-One Rank
Test or Wilcoxon Rank Sum with Bonferroni Adjustment was used to analyze the data. The
chronic point estimate values (ICys values) were calculated for growth, reproduction, and/or
fecundity effects by use of the Linear Interpolation method.

DATA INTERPRETATION
The NPDES discharge permit issued to Sumitomo Metal Mining-Pogo Mine Site

(AK0053341) specifies the use of the chronic toxic unit (TUc) as the Toxicity Trigger. TUc
values of 2 or higher indicate the need for additional testing.



RESULTS AND DISCUSSION
CHRONIC BIOASSAYS

Table 1 summarizes the survival and reproduction data for the C. dubia chronic test.

Table 1
Summary of Chronic Results
C. dubia
Concentration Percent Ave. No. Young
(%) Survival Per Adult

Control 90 20.5
12.5 80 18.9
25 100 21.5
50 100 24.4
75 100 26.9
100 100 24.6

The C. dubia test results indicated no statistically significant reduction in survival or
reproduction at any sample concentration tested when compared to the control. By EPA
definition, the NOEC and the LOEC were 100 and greater than 100 percent sample,
respectively.

The IC;5 vatue calculated on C. dubia reproduction was greater than 100 percent sample.
The chronic toxic unit (TU, = 100/IC»s) was less than 1.

From the NPDES permit: “A target level for chronic toxicity of 2 TUc shall apply for
purposes of determining compliance ...”. (i.e. a TUc value of greater than 2 shall indicate
the need for additional testing.)

The dissolved oxygen levels in the chronic tests remained above 4.0 mg/L. Test
temperatures remained at 25+1°C.

The test meets Test Acceptability Criteria (TAC) for a minimum 80 percent control survival
and a minimum 15 young produced per surviving control adult. Unless referenced above, the
tests proceeded without any noted deviations or interruptions that could have affected test
results. The testing should be considered “valid”.



Table 2 summarizes the survival and growth data for the P. promelas chronic test.

Table 2
Summary of Chronic Results
P. promelas
Sample Mean Dry
Concentration Percent Survival Weight Per
(%) Fish (mg)
Control 87.5 0.939
12.5 85.0 0.821
25 85.0 0.877
50 82.5 0.842
75 72.5 0.700*
100 85.0 0.820
® indicates a statistically significant reduction from the control at p = 0.05.

The P. promelas test results no statistically significant reduction in survival at any sample
concentration tested and a statistically significant reduction in growth only at the 75 percent
sample concentration when compared to the control. By EPA definition, the NOEC and the
LOEC were 100 and 75 percent sample, respectively.

The 1Cy5 value on P. promelas growth was calculated as greater than 100 percent sample.
The chronic toxic unit (TU; = 100/1Cys) was less than 1.

From the NPDES permit: “A target level for chronic toxicity of 2 TUc shall apply for
purposes of determining compliance ...”. (i.e. a TUc value of greater than 2 shall indicate
the need for additional testing.)

The dissolved oxygen levels in the chronic tests remained above 4.0 mg/L. Test
temperatures remained at 25=1°C.

The test meets Test Acceptability Criteria (TAC) for a minimum 80 percent control survival
and a minimum weight of 0.250 mg per surviving control organism. Unless referenced
above, the tests proceeded without any noted deviations or interruptions that could have
affected test results. The testing should be considered “valid”.



REFERENCE TOXICANT TESTS

Reference toxicant (reftox) testing is performed to document both initial and ongoing
laboratory performance of the test method(s). While the health of the test organisms is
primarily evaluated by the performance of the laboratory control, reftox test results also may
be used to assess the health and sensitivity of the test organisms. Reftox test results within
their respective cumulative summary (cusum) chart limits are indicative of consistent
laboratory performance and normal test organism sensitivity.

The results of the reftox tests conducted using sodium chloride indicate that the test
organisms were within their respective cusum chart range based on EPA guidelines.

Note: in accordance with the NPDES permit, the P. promelas reftox was conducted
concurrently with the client testing.

The data sheets for the reference toxicant tests are provided in Appendix B.

Table 3 summarizes the reference toxicant test results and Cusum chart limits.

Table 3
Chronic Reference Toxicant Tests (g/L)
Species 1C55 Cusum Chart Limits
C. dubia (survival) 1.61 0.73 to 2.13
C. dubia (reproduction) 0.61 0.10t0 0.90
P. promelas (survival) 2.6 1.5t04.4
P. promelas (growth) 2.1 1.7t03.1




APPENDIX A

RAW DATA SHEETS
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CHEMHILL

FRESHWATER TOXICITY TEST: TEST ORGANISM INFORMATION

Sumitomo Metal Mining - Pogo

Sample Designation (SDG): B "L 58y

Client
Cd# 2o FHM # |54
Test Species Information Ceriodaphnia dubia Pimephales
promelas
Chronic Chronic
Oroanism Age at Initiation <24 hrs, all within an| <48 hrs, all within a
g & 8 hr window 24 hour window
Test Container Size 30 ml 800 ml
Test Volume 15 ml 500 mi
Feeding: Type and 0.10ml Algaeand | 0.15 ml Artemia,
Amount 0.10 ml YCT daily 2 x Daily
Aeration: EJ None 3 None
[ Prior to use [ Priorto use
In Test Chambers via Slow Bubble : [l @ hrs
Acclimation Period <24 hrs <24 hrs
Organism Source In-House Apustox
Size - Y-
Loading Rate - -

Dissolved Oxygen aeration justifications (in test chambers):

Test(s): [0 an OO

Date:

Comments:

Sumitomo - Pogo
Loc Control 13; ASL899-6611
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CHEMHILL

Ceriodaphnia dubia

Survival and Reproduction

Test Data Summary
Client Sumitomo Metal Mining - Pogo Test Start Date (U 20\
Sample Description Outfall 001 Initial Sample ID¥ B 25RHo ¢
Data summarized by b \fb :
Total
or Total Live Young Produced in First 3 Broods per Replicate # Alive | Live
Concentration A B C D E F G H 1 J Adults | Young
conrol | © 125 126 (20 |21 [20| 23 22 | 22|26 9 |oex
ap? v |ap?|  |am?|  Jap?|  Jape]  Jape] [ap2[ Japr]  [ap?]  Jap?]
esw | V1|26 |27 | V7 |25 |2 | D |24 126 |0 R [1%9
ap?|  |ape|  fap?]|  Jape|  fape]  Jap?]  Japr [ jame ] Tame ] fame [
s | 26 |2 |2 [V [\9 [20] 13126 | 231277 1O 2%
ap?|  |apr]  [ap?|  |ap?|  [ape]  Jape]  Japr]  Jam]  lape[  lape]
50 % A 24‘ 2] ?—’"\— B 2R |2 |24 2o 27|\ O Z’Jri—‘r
ap?|  |apel  fapy]|  |ap7|  [ap?|  apr|  Japr|  [ap]  Jape]  [ap7]
59 |29 (3312 [ 1R |34 |3 |22 (25127 |29 1\Ol2E&
ap?|  Japr|  |ape|  |ape[  [ame]  [apr]  japr|  [apr] iapr]  [ap?]
w0 |2 |30 |24 |19 |22 1AM |25 (25|25 |26 C‘/ 22\
aD?|  jaD?]  [am]  JaD?] AD?|  |aD7] {aD?|  [aD?] AD? | [AD?] D‘ (24.6)

Test Organism Mortality (Adult dead) =

Test Organism identified as Male =
Test Organism Injured during test =

# of Alive Adults = Number of test organism alive at termination

Total Live Young = Total neonates produced in first 3 broods

Footnote: As per EPA-600-4-91-002 and EPA-821-R-02-013, Ceriodaphnia dubia test should be terminated when 60% of the
surviving control organisms have produced their third brood, or at the end of gight days, whichever occurs first.

Also as per EPA-821-R-02-013 (13.10.9.1), "In this three-brood test, offspring from fourth or higher broods should not be counted
and should not be included in the total number of neonates produced during the test."

AM—s Adult M gg‘w\%‘, Remove Sror Stats! 1w -

Sumitome - Pegolloc Conlrof 1D: ASLES9-0511




CKMHILL CERIODAPHNIA CHRONIC SURVIVAL AND REPRODUCTION DATA

Neo's obsained from A B C D E F G H 1 J Incubator Used; # 5
Culture Board ID; é 5 S 5 ) § < bj = = Random Template
Slot #: i CQ{ /Ef{ ’/ c] ,; "*/ L/ % L'/S (S'_{?L {5‘-(0 5\% Used: 6concd z
Client Sumitomo Metal Mining - Pogo Test Initiation: Date: (p /6 /20 )]  Time 44 . 30
Sample Description Qutfall 001 Initial Semple D# B 25‘5"" -Ot 0 1103) Termination: Date: (» /2%/20 (v Time: i 20
Technician DayO_,Aé‘%Day 1T Day2fm Day 3 Xwd Dayd TwhDays By— Day 610 Day7 O Day8
Time Day 0 /” hm%aﬁi :01‘145 Day2 230 Day3_jo¥ Day4 415~ Day 5 {65 Day60830Day7 (120 Days Ceriod: ca 2990
Percent Daily Number of Live Young for each Replicate No. Live | Daily Total
Day A B C D E F G H 1 J Adults Live Young
! W] O O © © O (D) o o O (& <
2 O A (v} (=4 o o = o c (=4 (o] <3 <
_ 3 & o & e < = < & o < i
o 4 = 4 3 u 3 & o b “ 9 25~
§ [ ) o G 7 ¢ 2 5 | o 19 a__| u4
6 © 10 O <& ) o 2 | & o Y 2%
7 Y < L 1o | [3 <« i2 13 9 17
3 b
T ol o ©o Aol ol o6 ol ol ol 0l 0
2 o o L] ) 2 I f) & © AT 4 e
3 o & % & 3 3 3 3 & J 3 1z,
= 4 o ~f .o 3 e b | O&2 /ol = 2 te
ot 5 2 1 it 5 2 ) 7 & g S
s| o [ O ix. 1 O i+ | (o R @) S ESE
7 il (s Ci> )l &) [ & O d & NG
8 -
! O @) (&) O O O @] © O 10 @,
2 = o [2) o o o & L a ar 1O 2]
3 & o 3 o ~ o 3 < < b e )©
3 4 H | | o (@) =3 o S 3 ~ le 22
& 5] o 9 g7l ¢ o o 3 io o =) 1o | G
6 i1 O i@ 1o © o o [ O &) \O 21
7 & (< EM S il { | 4 L3 {Z [ (O |y L1
8
1 6 | © &) 0 &) O o © ) )] | O &
2 o [ =4 ] o o o o o) 4] 10 &
3 & & 3 H 5 o = 3 | o G 22
2 4 Y i o o o 3 o < o = {O 14
@ 5 a 17 2 = 4 (o 7 i 2, = iw | 79
|l o [ © U3 [0 o W22 [ o | \0[s]
12 | (3 ey ] o S T iH o o | 2lo | iu (O |70 L<
8
1 @) 9] Q O O Q 0 o © O 1 ©
2 (4 = & o 1= o =4 (o] ) (=] Jo [
3 o o 2 o o = o of o o £ 3
® 4 3 —f ) o) b 3 LY o < o 174 Zs”
© s 2 | 2 7 Il o o, 2 1 (2 (O a5
6 Ol o = il o i 2 O iy O &) (O | /Y
7 (4 1 7 o <& (9 & (2 o) 12 (s (& | 183
8 .
1 () © 9] ) Q A¥ @, O @) O /9 O
2 o o o o & s o 4] o g i )
3 o o o 3 3 ( s 2 o o g 15
o I b1 o o o o | o | 3 5 19 'S
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s o1 O [ A2 1T VB i | 0 0o o0 |9 |
7| I 7 o o o - 0 3 (3 113 Q1 | s
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"AD" = Adult Dead, "AY" = Aborted young, "M" = male organism, "F" = Female, "R" = Adult releasing young, "/ " = split brood ( carry-over brood / current day brood ),
"Inj" = Adult Injured during test solution renewal, replicate removed from analysis. "AM" = Adult missing, remove from analysis, A circled neonate count = dih brood

Footnote: As per EPA, C. dubia tests should be terminated when 60% of the surviving control organisms have produced their third brood, or at eight days, whichever occurs first.
Sumiteme » PegoDoc Conirof ID; ASLB9S-GET1
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CETIS Summary Report Report Date: 30 Jun-11 14:56 (p 1 of 2)

Test Code: B255401cdc | 03-4516-1153
Cerlodaphnia 7-d Survival and Reproduction Test CH2M HILL - AS1.
Batch ID: 10-8528-5274 Test Type: Reproduction-Survival (7d) Analyst:
Start Date: 16 Jun-11 14:30 Protocol: EPA/821/R-02-013 (2002} Diluent: Mod-Hard Synthetic Water
Ending Dafe: 23 Jun-11 11:20 Species: Ceriodaphnia dubia Brine:
Duration: 6d 21h Source: In-House Culture Age:
Sample ID: 06-5605-1915 Code: B2554-01 Client:
Sample Date: 15 Jun-11 08:50 Material: Mining Discharge/Runoff Project:
Receive Date: 16 Jun-11 Source: Sumitcmo Mining - Pogo (AK0053341)
Sample Age: 30h (5.4 °C) Station:
Batch Note:  adult missing from rep 100% F. Removed from stats
Comparison Summary
Analysis ID  Endpoint NOEL. LOEL TOEL PMSD TU Method
16-5242-7594 7d Survival Rate 100 >100 N/A N/A 1 Fisher Exact/Bonferroni-Holm Test
09-7622-0704 Reproduction 100 >100 N/A 33.2% 1 Wilcoxon/Bonferroni Adj Test
Point Estimate Summary
Analysis ID  Endpoint Level % 95% LCL 85% UCL TuU Method
03-0785-1854 Reproduction 1C25 >100 N/A NfA <1 Linear Interpolaticn (ICPIN)
Test Acceptability
Analysis ID  Endpoint Attribute Test Stat TAC Limits Overlap Decision
16-5242-7594 7d Survival Rate Control Resp 0.9 0.8-NL Yes Passes Acceptability Criteria
03-0785-1854 Reproduction Control Resp 20.5 15-NL Yes Passes Acceptability Criteria
08-7622-0704 Reproduction Control Resp 20.5 15-NL Yes Passes Acceptability Criteria
09-7622-0704 Reproduction PMSD 0.3317 0.13-0.47 Yes Passes Acceptability Criteria
7d Survival Rate Summary
Conc-% Control Type  Count Mean 895% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 Dilution Water 10 0.9 0.7819 1 0 1 0.1 0.3182 35.14%  0.0%
12,5 10 0.8 0.6426 0.9574 0 1 0.1333 0.4216 52.7% 11.11%
25 10 1 1 1 1 1 0 0 2.0% -11.11%
50 10 1 1 1 1 1 0 0 0.0% -11.11%
75 10 1 1 1 1 1 0 0 0.0% -11.11%
100 9 1 1 1 1 1 0 0 0.0% -11.11%
Reproduction Summary
Conc-% Control Type  Count Mean 85% LCL 95% UCL Min Max StdErr StdDev  CV% %eEffect
0 Dilution Water 10 20.5 17.68 23.32 0 26 2.386 7.546 36.81%  0.0%
12.5 10 18.9 15.22 22.58 0 27 3.114 9.848 52.11% 7.81%
25 10 215 19.39 23.61 12 28 1.784 5.642 26.24%  -4.88%
50 10 24.4 23.47 25.33 21 28 0.7916 2.503 10.26%  -19.02%
75 10 26.9 25.06 2874 18 34 1.56 4.932 18.33%  -31.22%
100 9 24.56 23.45 25.66 19 30 0.9876 2.963 12.07%  -19.78%

000-092-181-2 CETIS™ v1.8.1.2 Analyst__ &5~ QA:




CETIS Summary Report Report Date: 30 Jun-11 14:56 (p 2 of 2)
Test Code: B255401cdc | 03-4516-1153

Ceriocdaphnia 7-d Survival and Reproduction Test CH2ZM HILL - ASL.
7d Survival Rate Detail

Conc-% Control Type  Rep1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10

0 Dilution Water 0 1 1 1 1 1 1 1 1 1

12.5 1 1 1 1 1 1 0 1 1 0]

25 1 1 1 1 1 1 1 1 1 1

50 1 1 1 1 1 1 1 1 1 1

75 1 1 1 1 1 1 1 1 1 1

100 1 1 1 1 1 1 1 1 1

Reproduction Detail

Conc-% Control Type  Rep1 Rep 2 Rep 3 Rep 4 Rep § Rep 6 Rep 7 Rep 8 Rep 9 Rep 10

0 Dilution Water 0 25 26 20 21 20 23 22 22 26

12.5 17 26 27 17 25 24 3 24 26 0

25 26 28 21 12 19 20 13 26 23 27

50 25 24 21 24 29 23 21 24 26 27

75 25 33 24 18 34 31 23 25 27 29

100 25 30 24 19 22 25 25 25 28

000-092-181-2 CETIS™ v1.8.1.2 Analyst.__ 8~ QA




CETIS Analytical Report

Report Date:
Test Code:

30 Jun-11 14:56 (p 1 of 1)
B255401cdc | 03-4516-1153

Ceriodaphnia 7-d Survival and Reproduction Test

CHZM HILL - ASL.

Analysis ID:  16-5242-7594 Endpoint: 7d Survival Rate CETIS Version: CETISv1.8.1
Analyzed: 30 Jun-11 14:55 Analysis: STP 2x2 Contingency Tables Official Results: Yes

Batch ID: 10-8528-5274 Test Type: Reproduction-Survival (7d) Analyst:

Start Date: 16 Jun-11 14:30 Protocol: EPA/821/R-02-013 (2002) Diluent: Mod-Hard Synthetic VWater
Ending Date: 23 Jun-11 11:20 Species: Ceriodaphnia dubia Brine:

Duration: 6d 21h Source: In-House Culture Age:

Sample iD:  06-5605-1915 Code: B2554-01 Client:

Sample Date: 15 Jun-11 08:50 Material:  Mining Discharge/Runoff Project:

Receive Date: 16 Jun-11 Source:  Sumitomo Mining - Pogo (AK0053341)

Sample Age: 30h (5.4 °C) Station:

Batch Note:  aduit missing from rep 100% F. Removed from stats
Data Transform Zeta Alt Hyp MC Trials NOEL LOEL TOEL TU
Untransformed C>T Not Run 100 >100 N/A 1

Fisher Exact/Bonferroni-Holm Test

Control vs Conc-% Test Stat P-Value Decision(0.05)

Dilution Water 12.5 0.5 1.0000 Non-Significant Effect
25 1 1.0000 Non-Significant Effect
50 1 1.0000 Non-Significant Effect
75 1 1.0000 Non-Significant Effect
100 1 1.0000 Non-Significant Effect

Data Summary

Conc-% Confrol Type No-Resp Resp Total
0 Dilution Water 9 1 10
12.5 8 2 10
25 10 0 10
50 10 0 10
75 10 0 10
100 9 0 9
Graphics
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CETIS Analytical Report

Report Date:
Test Code:

30 Jun-11 14:56 (p 1 of 2)
B255401cdc | 03-4516-1153

Ceriodapbnia 7-d Survival and Reproduction Test

CHZM HILL - ASL

Analysis ID:  09-7622-0704 Endpoint: Reproduction CETIS Version: CETISv1.8.1
Anaiyzed: 30 Jun-11 14:55 Analysis: Nonparametric-Multiple Comparisen Official Results:  Yes
Batch ID: 10-8528-5274 Test Type: Reproduction-Survival (7d) Analyst:
Start Date: 16 Jun-11 14:30 Protocol: EPA/821/R-02-013 (2002) Diluent: Mod-Hard Synthetic Water
Ending Date: 23 Jun-11 11:20 Species: Ceriodaphnia dubia Brine:
Duration: &d 21h Source:  In-House Culture Age:
Sample ID:  0B6-5605-1915 Code: B2554-01 Client:
Sample Date: 15 Jun-11 08:50 Material:  Mining Discharge/Runoff Project:
Receive Date: 16 Jun-11 Source: Sumitomo Mining - Pogo (AK0053341)
Sample Age: 30h (5.4 °C) Station:
Batch Note:  adult missing from rep 100% F. Removed from stats
Data Transform Zeta Alt Hyp MC Trials NOEL LOEL TOEL TU PMSD
Untransformed 0 C>T Not Run 100 >100 N/A 1 33.2%
Wilcoxon/Bonferroni Adj Test
Control vs Conc-% Test Stat  Critical PF Ties P-Value Decision{a:5%)
Dilution Water 12.5 108 18 4 1.0000 Non-Significant Effect
25 108 18 5 1.0000 Non-Significant Effect
50 126 18 5 1.0000 Naon-Significant Effect
75 134.5 18 2 1.0000 Non-Significant Effect
100 107 17 4 1.0000 Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value  Decision{a:5%}
Between 443,2557 88.65115 5 2.329 0.0551 Non-Significant Effect
Error 2017.422 38.06457 53
Total 2460.678 126.7157 58
Distributional Tests
Attribute Test Test Stat  Critical P-Value Decision{o:1%)
Variances Bartlett Equality of Variance 20.66 15.09 0.0009 Unequal Variances
Bistribution Shapiro-Wilk W Normality 0.8613 0.9451 <0.0001  Nen-normal Distribution
Reproduction Summary
Conc-% Control Type  Count Mean 95% LCL  95% UCL Min Max StdErr  StdDev  CV% Y%Effect
0 Dilution Water 10 20.5 17.63 23.37 0 26 2.386 7.546 36.81% 0.0%
125 10 18.9 15.15 22.65 o] 27 3.114 9.848 5211% 7.81%
25 10 215 19.35 23.65 12 28 1.784 5642 26.24% -4.88%
50 10 244 23.45 25.35 21 29 0.7918 2.503 10.26% -19.02%
75 10 26.9 25.02 28.78 18 34 1.56 4932 18.33% -31.22%
100 9 24 .56 23.43 25.68 19 30 0.9876 2.963 12.07% -19.78%
000-092-181-2 CETIS™ v1.8.1.2 Analyst; G QA:




CETIS Analytical Report

Report Date:

30 Jun-11 14:56 (p 2 of 2}

Test Code: B255401cde | ©03-4516-1153
Ceriodaphnia 7-d Survival and Reproduction Test CHZM HILL - ASL
Analysis ID:  09-7622-0704 Endpoint: Reproduction CETIS Version: CETISv1.8.1
Analyzed: 30 Jun-11 14:55 Analysis: Nonparametric-Multiple Comparison Official Results: Yes
Graphics
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CETIS Analytical Report

Report Date:

30 Jun-11 14:56 (p 1 of 1)

Test Code: B255401cde | 03-4516-1153
Cericdaphnia 7-d Survival and Reproduction Test CHZM HILL - ASL
Analysis ID: 03-0785-1854 Endpoint: Reproduction CETIS Version: CETISv1.8.1
Analyzed: 30 Jun-11 14:55 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Batch ID: 10-8528-5274 Test Type: Reproduction-Survival (7d) Analyst:
Start Date: 16 Jun-11 14:30 Protocol: EPA/821/R-02-013 (2002} Diluent:  Mod-Hard Synthetic Water
Ending Date: 23 Jun-11 11:20 Species: Ceriodaphnia dubia Brine:
Duration: 6d 21h Source:  In-House Cuiture Age:
SampleiD:  06-5605-1915 Code: B2554-01 Client:
Sample Date: 15 Jun-11 08:50 Material:  Mining Discharge/Runofi Project:
Receive Date: 16 Jun-11 Source:  Sumitomo Mining - Pogo (AK0053341)
Sample Age: 30h (5.4 °C) Station:
Batch Note:  adult missing from rep 100% F. Removed from stats

Linear Interpolation Opticns

X Transform Y Transform

Seed

Resamples Exp95% CL Method

Log{X+1}) Linear

270953223 200

Yes

Two-Point Interpolation

Point Estimates

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL
IC25 >100 N/A NIA <1 N/A N/A
Reproduction Summary Calculated Variate
Conc-% Control Type Count Mean Min Max StdEr  StdDev CV% %Effect
0 Dilution Water 10 20.5 0 26 2.386 7.546 36.81% 0.0%
125 10 18.9 0 27 3114 9.848 52.11% 7.81%
25 10 215 12 28 1.784 5.642 26.24%  -4.88%
50 10 244 21 29 0.7916 2.503 10.26%  -19.02%
75 10 26.9 18 34 1.56 4.932 18.33%  -31.22%
100 9 24.56 19 30 0.9876 2.963 1207%  -19.78%
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 Dilution Water 0 25 26 20 21 20 23 22 22 26
12.5 17 26 27 17 25 24 3 24 26 0
25 26 28 21 12 19 20 13 26 23 27
50 25 24 21 24 29 23 21 24 26 27
75 25 33 24 18 34 kY 23 25 27 29
100 25 30 24 19 22 25 25 25 26
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GWH ILL FATHEAD MINNOW 7-DAY SURVIVAL AND WATER QUALITY DATA

Random Template Used: 6 conc. x 4 reps. # :_’) Waterbath/incubator Used: Date Initiated é; / | (;J /20 k Time  ['2: q'{
Initial sample ID B 2. 554 - O] ¥ Date Terminated &>/ 23 /20t Time (2 <O
Client Sumitomo Metal Mining - Pogo Sample Description Outfall 001

Tech: Day O_M‘(fvw Day 1 hid Day 2 M Day 3 ik Day48"‘i,&érDay5 Cp? Day 6 6""1 Day 7 Sf""
Time Day 0 iz«S Day 1 1S Day2 oo Day3 {60 Day4 300 Days ]5 ifi Day 6 Lo Day 7 R24o

Conc. . . Dissolved O, Temp. & | Conductivity
or Day Number of Live Organisms (mg/l) pH C) .é (1S)
(Percent A B C D Pre Post Pre Post Pre & | Post (1" use)
0 10 10 10 10 X o ey 2897
1 1§ S L6 T3] 77 | 5.0 ' LT
= 2] 16 g (o 9 {9 |1 | 72 | 94 45 ls] Azt
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v Indicates one organism inadvertently poured off during solution renewal, replaced into container, Pre =Pre-renewal solutions. Post =Post-renewal solutions.
"M" = organism missing, start count reduced. "Inj" = organism injured, remove from stats. Day 0 Temperatures = Post-renewals
"F" = fungus noted on dead organisms. Therm 1D# = Thermometer 1D used for all measurements that day.
[J Aeration in test chambers begun @ {Note observations on Test Organism Info sheet) = Temp. out of recommended range

Somitomo - Pogo  Dec Controf 1D: ASLES9-0671



FATHEAD MINNOW 7-DAY GROWTH DATA

Client Sumitomo Metal Mining-Pogo Species ID# FHM 1598

Lab ID: B 2334 Start Date 6/16/2011

Sample Description:

Technician: KJ KJ
Date: 6/24/2011 6/23/2011
Balance Serial #: 50309851 50309851
Concentration Total Tare No. of
or Percent Replicate Weight (mg) Weight (mg) Fish
A 1193.25 1182.78 10
Control B 1173.70 1164.95 7
C 1184.86 1174.01 10
D 1182.13 1174.66 8
A 1179.85 1171.95 8
12.5 % B 1195.05 1184.67 10
C 1179.68 117038 10
D 1176.93 1171.69 6
A 1194.52 1184.68 10
25% B 1193.38 1185.27 9
C 1170.20 1160.40 8§
D 1183.28 1175.95 7
A 1199.29 1189.74 10
50% B 1190.34 1181.88 7
C 1191.07 1182.89 8
D 1188.86 1181.37 8
A 1174.51 1167.43 6
75 % B 1185.73 1177.71 9
C 1177.15 1170.36 7
D 1183.95 1177.86 7
A 1183.54 1176.66 8
100 % B 1172.35 1163.67 10
C 1196.06 1186.95 9
D 1191.77 1183.84 7
A
B
C
D

weigh to 0.01 mg

Sumitomo Metal Mining- Poge B2554 6-16-2011.x(sx
Doc Contral ID: ASLE47-0111



FATHEAD MINNOW 7-DAY GROWTH DATA

Client Sumitomo Metal Mining-Pogo Species ID# FHM 1598
Lab ID: B 2554 Start Date 6/16/2011
Sample Description:
Technician: KJ
Date: 6/23/2011
Balance Serial #: 50309851 50300851
Concentration Total Tare No. of
or Percent Replicate Weight (mg) Weighi (mg) Fish
A 1182.78 (o
Control B 1164.95 '
C 1174.01 (<@
D 1174.66 &
A 1171.95 2
12.5 % B 1184.67 {2
C 1170.38 =
D 1171.69 &
A 1184.68 o
25% B 118527 =
C 1160.40 ©
D 1175.95 -
A 1189.74 (e
50 % B 1181.88 -7
C 1182.89 8
D 1181.37 ]
A 1167.43 L
75 % B 1177.71 9
C 1170.36 <
D 1177.86 7
A 1176.66 8
100 % B 1163.67 0
IS 1186.95 4
D 1183.84 i
A
B
C
D

weigh to 0.01 mg

Sumitemo Metal Mining- Pogo B2584  6-16-2011.xI5x
Doc Control ID: ASLE47-0111



CETIS Summary Report Report Date: 30 Jun-11 14:59 (p 1 of 2)

Test Code: B255401ppc | 14-3434-5904
Fathead Minnow 7-d Larval Survival and Growth Test CH2M HILL. - ASL
Batch 1D: 08-9573-1221 Test Type: Growth-Survival (7d) Analyst:
Start Date: 16 Jun-11 12:45 Protocol: EPA/821/R-02-013 (2002) Diluent:  Mod-Hard Synthetic Water
Ending Date: 23 Jun-it 12:10 Species: Pimephales promelas Brine:
Duration: 6d 23h Source: Aguatox, AR Age:
SampleiD:  06-5605-1915 Code: B2554-01 Client:
Sample Date: 15 Jun-11 08:50 Material:  Mining Discharge/Runoff Project:
Receive Date: 16 Jun-11 Source: Sumitomeo Mining - Pogo (AKC053341)
Sample Age: 28h (5.4 °C) Station:
Comparison Sumimary
Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method
09-7269-3839 7d¢ Survival Rate - 100 >100 NIA 30.5% 1 Dunnett Multipte Comparison Test
10-0653-6607 Mean Dry Biomass-mg '?)Q/h},) 75 61.24 25.0% 2 Dunnett Multiple Comparison Test
Point Estimate Summary e
Analysis ID  Endpoint Level % 95% LCL 95% UCL TU Method
02-6878-3586 Mean Dry Biomass-mg IC25 >100 NFA N/A <1 Linear Interpolation (ICPIN})
Test Acceptability
Analysis ID  Endpoint Aftribute Test Stat TAC Limits Overlap Decision
09-7269-3839 7d Survival Rate Control Resp 0.875 0.8-NL Yes Passes Acceptability Criteria
02-6878-3586 Mean Dry Biomass-mg Control Resp 0.9385 0.25-NL Yes Passes Acceplability Criteria
10-0653-6607 Mean Dry Biomass-mg Contrel Resp 0.9385 0.25-NL Yes Passes Acceptability Criteria
10-0653-6607 Mean Dry Biomass-mg PMSD 0.2498 0.12-0.3 Yes Passes Acceptability Criteria
7d Survival Rate Summary
Conc-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 Dilution Water 4 0.875 0.819 0.931 0.7 1 0.075 0.15 17.14%  0.0%
12.5 4 0.85 0.7785 0.9215 06 1 0.09574 0.1915 22.53%  2.86%
25 4 0.85 0.8018 0.8082 0.7 1 0.06455 0.1291 15.19%  2.86%
50 4 0.825 0.778 0.872 0.7 1 0.06292 0.1258 15.25% 5.71%
75 4 0.725 0678 0772 0.6 0.9 0.06292 0.1258 17.36%  17.14%
100 4 0.85 0.8018 0.8982 0.7 1 0.06455 0.1291 15.19%  2.86%
Mean Dry Biomass-mg Summary
Cone-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev  CV% YEffect
C Ditution Water 4 0.9385 0.8799 0.9971 0.747 1.085 0.0785 0.157 16.73%  0.0%
12.5 4 0.8205 0.7375 .9035 0.524 1.038 04111 0.2222 27.08% 12.57%
25 4 0.877 0.8302 0.9238 0.733 0.984 0.06268 0.1254 14.29%  6.55%
50 4 0.842 0.81 0.874 0.749 0.955 0.04283 0.08566 10.17%  10.28%
75 4 0.6995 0.6686 0.7204 0.609 0.802 0.03998 0.07998 11.43% 25.47%
100 4 0.82 0.782 0.858 0.688 0.911 0.05088 0.1018 12.41%  12.83%

000-092-181-2 CETIS™ v1.8.1.2 Analyst: - QA




CETIS Summary Report Report Date: 30 Jun-11 14:59 (p 2 of 2}
Test Code: B255401ppe | 14-3434-5904

Fathead Minnow 7-d Larval Survival and Growth Test CH2ZM HiLL - ASL

7d Survival Rate Detail

Conc-% Control Type  Rep1 Rep 2 Rep 3 Rep 4
0 Dilution Water 1 0.7 1 0.8
12.5 0.8 1 1 0.6
25 1 0.9 0.8 0.7
50 1 0.7 0.8 0.8
75 0.6 0.9 0.7 Q.7
100 0.8 1 0.9 0.7

Mean Dry Biomass-mg Detail

Conc-% Control Type Rep 1t Rep 2 Rep 3 Rep 4
0 Dilution Water  1.047 0.875 1.085 0.747
12.5 0.79 1.038 0.93 0.524
25 0.984 c.81 0.98 0.733
50 0.955 0.846 0.818 0.749
75 0.708 0.802 0.679 0.609
100 0.688 0.888 0.911 0.793

000-092-181-2 CETIS™ v1.8.1.2 Analyst___&~ QA:




CETIS Analytical Report

Report Date:
Test Code:

30 Jun-11 14:59 (p 3 of 4)
B255401ppc | 14-3434-5904

Fathead Minnow 7-d Larval Survival and Growth Test

CH2M HILL - ASL

Analysis ID:  09-7269-3839 Endpoint: 7d Survival Rate CETIS Version: CETISv1.8.4
Analyzed: 30 Jun-11 14:57 Analysis: Parametric-Control vs Treatments Official Results: Yes
Batch 1D: 08-9573-1221 Test Type: Growth-Survival (7d) Analyst:
Start Date: 16 Jun-11 12:45 Protocok: EPA/821/R-02-013 (2002) Diluent: Mod-Hard Synthetic Water
Ending Date: 23 Jun-11 12:10 Species: Pimephales promelas Brine:
Duration: 6d 23h Source:  Agquatox, AR Age:
Sample ID:  06-5605-1915 Code: B2554-01 Client:
Sampie Date: 15 Jun-11 08:50 Material:  Mining Discharge/Runcff Project:
Receive Date: 16 Jun-11 Source:  Sumitomo Mining - Pogo (AKOD53341)
Sampte Age: 28h (5.4 °C) Station:
Bata Transform Zeta Alt Hyp MC Trials NOEL LOEL TOEL TU PMSD
Angular (Corrected) 0 C>T Not Run 100 >100 N/A 1 30.5%
Dunnett Multiple Comparison Test
Control vs Conc% Test Stat Critical DF MSD PValue Decision{a:5%}
Dilution Water 12.5 0.188 2.407 5] 0.3364 0.7720 Non-Significant Effect
25 0.2916 2.407 6 0.3364 0.7335 Non-Significant Effect
50 0.5454 2.407 6 0.3364 0.6276 Non-Significant Effect
75 1.44 2.407 6 0.3364 0.2478 Non-Significant Effect
100 0.2916 2.407 6 0.3364 0.7336 Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision{a:5%)
Between 0.1023248 0.02046495 5 0.524 0.7550 Non-Significant Effect
Error 0.7029448 0.03905249 18
Total 0.8052695 0.05951744 23
Distributicnal Tests
Attribute Test Test Stat Critical P-Value Decision(u:1%)
Variances Bartlett Equality of Variance 0.8542 15.09 0.9735 Equal Variances
Distribution Shapiro-Wilk W Normality 08192 0.884 0.0561 Normal Distribution
7d Survival Rate Summary
Cone-% Control Type  Count Mean 95% LCL 95% UCL. Min Max StdErr StdDev CV% %eEffect
0 Dilution Water 4 0.875 0.8179 0.9321 0.7 1 0.075 0.15 17.14% 0.0%
12.5 4 .85 Q7772 0.9228 0.6 1 0.09574 0.1915 22.53% 2.86%
25 4 0.85 0.8009 0.8891 0.7 1 0.06455  0.1291 15.19% 2.86%
50 4 0.825 0.7771 0.8729 0.7 1 0.06292 0.1258 15.25% 571%
75 4 0.725 8.6771 0.7729 0.6 0.9 0.06292 0.1258 17.36% 17.14%
100 4 0.85 0.8009 0.8991 0.7 1 0.06455  0.1291 15.19% 2.86%
Angular {Corrected) Transformed Summary
Cone-% Control Type  Count Mean 95% L.CL 95% UCL Min Max Std Err Std Dev CV% YEffect
0 Dilution Water 4 1.231 1.148 1.312 0.9912 1.412 0.1074 0.2148 17.45% 0.0%
125 4 1.204 1.107 1.302 0.8861 1.412 0.1281 0.2563 21.28% 2.14%
25 4 1.19 1.121 1.259 0.9912 1412 0.09091 0.1818 15.28% 3.31%
50 4 1.154 1.086 1.223 0.9912 1.412 0.09013 0.1803 15.62% 6.19%
75 4 1.029 0.9705 1.088 0.8851 1.249 0.0773 0.1546 15.02% 16.35%
100 4 1.19 1.121 1.259 0.9912 1412 0.09091 0.1818 15.28% 3.31%
000-092-181-2 CETIS™ v1.8.1.2 Analyst___3- QA




CET’S Analytical Report Report Date: 30 Jun-11 14:59 (P 4 of 4)
Test Code: B255401ppc | 14-3434-5904
Fathead Minnow 7-d Larval Survival and Growth Test CH2M HILL - ASL
Analysis ID:  09-72659-3839 Endpoint: 7d Survival Rate CETIS Version: CETISvi.8.1
Analyzed: 30 Jun-11 14:57 Analysis: Parametric-Control vs Treatments Official Results: Yes
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CETIS Analytical Report

Report Date:
Test Code:

30 Jun-11 14:59 (p 1 of 4)
B255401ppc | 14-3434-5904

Fathead Minnow 7-d Larval Survival and Growth Test

CH2M HILL - ASL

Analysis iD:  10-0663-6607 Endpeint: Mean Dry Biomass-mg CETIS Version: CETISvi.8.1
Analyzed: 30 Jun-11 14:58 Analysis: Paramefric-Control vs Treatments Official Results: Yes
Batch ID: 08-9573-1221 Test Type: Growth-Survival (7d) Analyst:
Start Date: 16 Jun-11 12:45 Protocol: EPA/821/R-02-013 (2002) Diluent: Mod-Hard Synthetic Water
Ending Bate: 23 Jun-11 12:10 Species:  Pimephales promelas Brine:
Duration: 6d 23h Source:  Aguatox, AR Age:
Sample ID:  06-5605-1915 Code: B2554-01 Client:
Sample Date: 15 Jun-11 08:50 Material: Mining Discharge/Runoff Project:
Receive Date: 16 Jun-11 Source: Sumitome Mining - Pogo (AK0053341)
Sample Age: 28h (5.4 °C) Station:
Data Transform Zeta Alt Hyp MC Trials NOEL LOEL TOEL TU PMSD
Untransformed 0 C>T Not Run 50 75 61.24 2 25.0%
Dunnett Multiple Comparison Test
Control vs Conc-% Test Stat Critical DF MSD P-Value Decision(a:5%)
Dilution Water 125 1.212 2.407 8 0.2344 0.3325 Non-Significant Effect
25 0.6314 2,407 & 0.2344 0.5892 Non-Significant Effect
50 0.9908 2.407 6 0.2344 0.4259 Non-Significant Effect
75* 2.454 2.407 S 0.2344 0.0457 Significant Effect
100 1.217 2.407 6 0.2344 0.3304 Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision{a:5%)
Between 0.1251762 0.02503524 5 1.32 0.3001 Non-Significant Effect
Error 0.3414789 0.01887105 18
Total 0.4666551 0.04400629 23
Pistributional Tests
Attribute Test Test Stat Critical  P-Value Decision(a1%)
Variances Bartlett Equality of Variance 4283 15.09 0.5094 Equal Variances
Distribution Shapire-Wilk W Normality 0.9603 0.884 0.4450 Normal Bistribution
Mean Dry Biomass-mg Summary
Conc-% Control Type  Count Mean 95% LCL  95% UCL Min Max StdErr  StdDev  CV% %Effect
0 Dilution Water 4 0.9385 0.8788 0.9982 0.747 1.085 0.0785 0.157 16.73% 0.0%
12.5 4 0.8205 0.736 0.905 0.524 1.038 0.1111 0.2222 27.08% 12.57%
25 4 0.877 0.8293 0.9247 0.733 0.984 0.06268 0.1254 14.289% 6.55%
50 4 0.842 0.8094 0.8746 0.749 0.955 0.04283 0.08566 10.17% 10.28%
75 4 0.6995 0.6691 0.7299 0.609 0.802 0.03999 0.07998 11.43% 2547%
100 4 0.82 0.7813 0.8587 0.688 0.911 0.05088 0.1018 12.41% 12.63%
000-092-181-2 CETIS™ vi.8.1.2 Analyst: B QA:




CETIS Analytical Report

Report Date:
Test Code:

30 Jun-11 14:50 (p 2 of 4)
B255401ppc | 14-3434-5904

Fathead Minnow 7-d Larval Survival and Growth Test

CH2M HILL - ASL

Analysis ID:  10-0653-6607

Endpoint: Mean Dry Biomass-mg

CETIS Version: CETISvt 8.1

Analyzed: 30 Jun-11 14:58 Analysis: Parametric-Control vs Treatments Official Results: Yes
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CETIS Analytical Report Report Date: 30 Jun-11 14:59 (p 1 of 1)
Test Code: B255401ppc | 14-3434-5804

Fathead Minnow 7-d Larval Survival and Growth Test CH2M HILL - ASL
Analysis [D:  02-6878-3586 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.8.1

Analyzed: 30 Jun-11 14:58 Analysis: Linear Interpolation (ICPIN) Official Results: Yes

Batch ID: 08-9573-1221 Test Type: Growth-Survival (7d) Analyst:

Start Date: 16 Jun-11 12:45 Protocol: EPA/821/R-02-013 (2002} Diluent:  Mod-Hard Synthetic Water

E£nding Date: 23 Jun-11 12:10 Species: Pimephales promelas Brine:

Duration: 6d 23h Source:  Aquatox, AR Age:

Sample ID: 06-5605-1815 Code: B2554-01 Client:

Sample Date: 15 Jun-11 08:50 Material:  Mining Discharge/Runoff Project:

Receive Date: 16 Jun-11 Source:  Sumitemo Mining - Pogo (AK0053341)

Sample Age: 28h (5.4 °C) Station:

Linear Inferpolation Options

X Transform Y Transform Seed Resamples Exp 95% CL  Method

Log(%+1) Linear 544319134 200 Yes Two-Point interpolation

Point Estimates

Level % 95% LCL 95% UCL TU 95% LCL 95% UCL
IC25 >100 NIA N/A <1 NIA N/A
Mean Dry Biomass-mg Summary Calculated Variate
Conc-% Control Type Count Mean Min Max Std Err Std Dev CV% %Effect
0 Dilution Water 4 0.9385 0.747 1.085 0.0785 0.157 16.73%  0.0%
12.5 4 0.8205 0.524 1.038 0.1111 0.2222 27.08%  1257%
25 4 0.877 0.733 0.984 0.06268 0.1254 14.29%  6.55%
50 4 0.842 0.749 0.955 0.04283 0.08566 10.17%  10.28%
75 4 0.6995 0.609 0.802 003999 0.07998 11.43% 2547%
100 4 0.82 0.688 0.911 0.05088 0.1018 12.41% 12.63%
Mean Dry Biomass-mg Detail
Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Dilution Water 1.047 0.875 1.085 0.747
12.5 0.79 1.038 0.93 0.524
25 0.984 0.811 0.98 0.733
50 0.855 0.846 0.818 0.745
75 0.708 0.802 0.679 0.609
100 0.688 0.888 0.511 0.793
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APPENDIX B

REFERENCE TOXICANT DATA SHEETS



CHEMHILL

Ceriodaphnia dubia
Survival and Repreduction
Test Data Summary
Client QA /QC Test Start Date 5~7_5 =204
Sample Description NaCl (50 g/L stock) Reagent ID# 2BO2L-0O)
Ceriodaphnia Lot# Cd 245%5 Statistician DL@ -
Percent Total
or Total Live Young Produced in First 3 Broods per Replicate # Alive | Live
(Concentration Y A B C D E F G H 1 ] Adults | Young
ot | 26120120 [ V2| 24]20]27 |24 25| I | R oo
aD7] |ap?] _ jaD7|_ |aD?]vlaD?] aD7]  jap?] lapz] _ |ape]  [amjv”
0251 | 25 \9 124 | 2) (2 2512311 | 2] Q? 9
7] |ae]  jap?| aDr [ D7 lap?]  |aD7|  |ape]  ap?] AD? 1
o 120110 [22.]21 19 (22120 A ] W1k 1Y |isy
amr] |apr]  |aDr]  |aDe]  [apyf apr| |amel [aDe]  |apD?]  [aD?|
g, LM TR S 14 113115 1319 iR
apr] lap?]_ |aD7]  |ape]  japel aD?|  |ap7]  faDv[  |ap?]  jap?]
s | O 21 113131014 163 < 129
v b ] Ao jape]  |apo[ lape]  Japr|v” aD?7]  Jap?]  |ap7]

2.og/L©©®®®"lO©©O"L

AD? | (AD? [ JaD? [ [aD2]  jAD? o R R T A P T e

s
4.0g/LOO @O@@@@@OO

D7~ |aD?7] 1A 7 ADT | v |an?] 7 [AD? [ 7 |aD? [ [AD? [ N e I I

Test Organism Mortality (Adult dead) = # of Alive Adults = Number of test organism alive at termination
(for WDOE only, = Number of test organisms alive at Day 7)
Test Organism identified as Male =
Total Live Young = Total neonates produced in first 3 broods
Test Organism Injured during test =

A= Adutr Missiagy ceseve Yoo <ods
Footnote: As per EPA-821-R-02-013 (13.10.9.1), Ceriodaphnia dubia test should be terminated when 60% of the
surviving contro} organisms have produced their third brood, or at the end of eight days, whichever occurs first.

Also as per EPA-821-R-02-013 (13. 10.9.1), "In this three-brood test, offspring from fourth or higher broods should not be counted
and should not be included in the total number of neonates produced during the test.”

Endpoint 1C25  Cusum Chart Limits Task Manager W

01310 2.3 Project Manager M\ (lh';d\fu\"\

Survival

e

AEAl
Reproduction O- (D\ 4.0 1o 080 QA Officer A"}Ji &‘aﬁfﬁf /ﬁ/r ,Lb;bD

REFTOX - Cerio chronic

Doc Control ID; ASLET1-0771



Inhibition Concentration - NaCl (g/l)

REFERENCE TOXICANT CUMLATIVE SUMMARY (CUSUM) CHART

Ceriodaphnia dubia Chronic Survival - IC25 Values

2205
2298
2299 T
2308

—k— |C26

—a— EPA 75th Quartile

2321 1

2337 +

2483
2494 1
2506

2423
2429 ¢
2437
2441
2450
2463 I
2472
2481

2358 T
2367 T
2381
2300 1
2416
2522
2531 +
2538
2568
2560 1
2568
2575 T
2583

Organism ID#

Average Cusum Chart Limits

——o——  EPA 25th Quartile

R E— [ S—

223 2463 04/08/10 1.21 1.17 0.59 -0.02 2.36 0.51
224 2472 05/04/10 1.68 116 0.59 -0.02 2.34 0.51
223 2481 06/15/10 0.86 1.16 0.59 -0.02 2.34 0.52
226 2483 07/08/10 1.36 1.12 0.58 -0.04 227 0.46
227 2494 08/04/10 1.84 1.17 0.54 0.10 2.25 0.3%9
228 2506 09/15/10 1.56 126 0.49 0.28 2.25 0.34
229 2522 10/07/10 1.70 132 0.45 0.41 2.23 0.34
230 2531 11/05/10 1.07 135 0.46 0.43 2.26 0.33
231 2538 12/01/10 0.84 130 0.42 0.45 2.14 032
232 2559 01/28/11 1.63 1.30 0.42 0.47 2.13 0.29
233 2560 02/15/11 1.69 1.35 0.39 0.57 213 0.25
234 2568 03/08/11 1.59 1.41 0.35 0.70 2.11 0.24
235 2575 04/07/11 1.62 1.43 0.35 0.73 213 0.24

Cerio Chromnic Surv., 5/31/2011




REFERENCE TOXICANT CUMLATIVE SUMMARY (CUSUM) CHART
Ceriodaphnia dubia Chronic Reproduction - IC25 Values
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Organism ID#
~——py—— |C25 Average Cusum Chart Limits
—n—  [EPA 75th Quartile  —=— g EPA 25th Quartie  —oe—

N
Certodaphnia dubi

Chron est Method 1002.0.

D
225 2481 6/15/2010 0.47 0.35 0.17 .01 049
226 2483 7/8/2010 0.35 0.17 0.01 0.46
227 2494 giazol0 086 | o038 0.18 0.03 [ 073 ] 046
228 2506 9/15/2010 0.79 0.42 0.19 0.04 0.81 0.46
229 2522 10/7/2010 0.59 0.45 0.21 0.04 0.86 0.42
230 2531 11/5/2010 0.46 0.47 0.20 0.07 0.86 0.42
231 2538 12/1/2010 0.30 0.46 0.19 0.08 0.84 0.42
232 2559 1/28/2011 0.73 0.45 0.19 0.07 0.84 0.41
233 2560 2/15/2011 0.70 0.48 0.20 0.08 0.87 0.41
234 2568 3/8/2011 0.59 0.49 0.20 0.09 0.89 0.40
235 2575 4/7/2011 0.54 0.50 0.20 0.10 0.90 0.40
236 2583 5/25/2011 0.61 0.50 0.20 0.10 0.90
237
238

Cerio Chronic Repro., 5/31/2011



CHMHILL

FATHEAD MINNOW 7-DAY SURVIVAL AND WATER QUALITY DATA

Client

Ref Tox

FHM# [59%

Date Initiated

Sample Description

NaCl ¥ Reagent Log #2B-5726-=E4-D Date Terminated

Random Position Template:

6conc. X4rep # i—L

Test Container Size: 800 ml

G-t

Time

245

s

Time

=

Solution Volume / rep: _500 ml

% Necl nge\ﬂ' ESKCC\'(: 28023~ 03

Technician: Day 034/ Day lmb,\’j[ﬁu_\‘,Day 2 (¥ Day 3 psude Day 4 Wg"’ Day 5 B~ Day 6 vy _Day 7 &
Time Day 0 jz43 Day 1 ©510GDay 2 308 Day3 joze Day 4 o Day 5 (6<> Day 6 §if) Day 7 i%UO
Number of Live Dissolved O2 Temp. E Specific
or E\/L_ Day Organisms (mg/) pH ) | E| Conductivity
Percent A B C D Pre Post Pre Post Pre £ | (umhos/cm)
0 10 10 10 I EXE TR TAEERYY
I b IS 19) WZRERA | 286 fel] 27
2 7 i 9 7 A 24 [ Bo72
Control 3 = = "] - >4.0 | & 5
4 G = 1.2 2. 1D 204
5 [ 4 7.7 2D it oo
I b R0 2.5 W6 277
7 s 3 hir Az
0 10 | 10 A aoq
1 o] 10 WAL 2% G Bok
2 io {2 2.2 2L 9 T
03 3 jio | io 7.2 Moo &4s
4 fo 1o =24 24. L £t
> 1O £9 Az Zuy g YO
¢ 1o 0 i) pL A T
7 o (2 7.5 2442
0 10 10 | 10 | 10 [maiiad .3 i 13,8 |postoinp9on] 2010
6] 0 IR (RO 7l 2090
z ie e (M €O QLY | 1990
1.0 3 < O 7.1 8 -0 z24-% 2452
4 “ i e =N ZH.7 2o0 ©
5 g (O =S | %o ZaA 7090
6 10 A I N 20 | 2070
7 ( o 7 - et
0 10 10 1.4 [Posti gl 3 T35
T Tl [ 79 200 2756
2 F o 19 1 AR IR 24,3 38ie
20 . 3 & o 19 io N X 245 ZbHo
4 B ) < T 34 ] 8.0 24 | REHD
35 %} =) 3 o AT S i MA 960
6 T 13 19 LG 7T IR 2R ATKC
717 19 173 4 iy 73 2.1
[i] 10 10 10 10 . 4 Post Q-] Lo e O
T o 10 | 919 X X7 620
2 6 | % X1 % N 24 (-7700
4.0 3 3 e 8 5.0 2% b o
4 g 1z |5 [ 2 a4 T | Groo
5 9 il - 21 248 THO
6 1B | W Pz i T 2E5S 10
7 ¥ i |7 2 : : 2,2,
0 10 [ 10 [ 10 | 10 0.4 Post DA | J5GL0
1 a2 17 7 17 R 247 [ \RIB0
2 o Ly 4 < & A& 13040
8.0 3 z ! o 2.0 z4 B izdo o
4 () i X B e ZY. 7 12520
3 | N 2, 4.9 ELES
6 ! ol Ol o | 7Z.A163 Zte | 13300
7 A 4 & ¥ Zer, 2
v Indicates one FHM inadvertently poured off during solution renewal, FHM replaced into container. \r%q\gquﬁ\!\ 2@;7

"F" = fungus noted on dead organisms.

Endpoint

Survival

Growth

B o bl Znctr | dogurolion sostth o Prrk,

1C25 Cusum Chart Limits

A 15 0 Yy

At -7 o 3.1
e

= organism missing, start count reduced.

Task Manager

I
Project Manage; ; 1 % /;/]w.w—-y
f

QA Officer

-

" (S

REFTOX - FHM chronic.XLS
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Inhibition Concentration - NaCl (g/])

REFERENCE TOXICANT CUMLATIVE SUMMARY (CUSUM) CHART
Pimphales promelas Chronic Survival - IC25 Values
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e O Qe el X
A' O f Y o OOy 3 —o
_A R —
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» . ""l—-—l—ln-u.___.__.,.—]—-—.

1493
1498
1502 T
1505
1508
1512
1615
1520
1526
1530
1533
1634 +
1539
1544
1546
1549
1552

Organism ID
—a&—— 1C25 Average Cusum Chart Limits
—u#— EPA 75th Quarile  —=— w0 EPA 25th Quartile  —o—

D - Date

253 1569 10/28/10

254 1573 12/07/10 3.0 3.0
255 1575 01/11/11 37 3.0
256 1579 01/25/11 3.1 3.0
257 1583 03/01/11 3.0 3.0
258 1592 04/19/11 3.5 29
259 1593 04/26/11 2.3 3.0
260 1595 05/24/11 24 3.0
261 1598 06/16/11 2.6 3.0
262

263

264

263

266

FHM Chronic Surv., 6/30/2011




Inhibition Concentration - NaCl (g/t)

REFERENCE TOXICANT CUMLATIVE SUMMARY (CUSUM) CHART
Pimephales promelas Chronic Biomass - YC25 Values
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Wy el
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m o o uy 2] o™ uwy (=] D (=] o w [«23 = w (=] o w o [ [+:] [»:] o uy o oy ] oM uy 0
2 2 8 8 8 » b o 8 8 88 8 3% & & 3B 58 8 88 88555638 83 3
Tl e g e e 2R e e e w gR g R R Y2 D 00 0
Organism ID
——p— 1C25 ———— Average Cusum Chart Limits
—n— EPA75th Quartile  —=—- ——o—  EPA 25th Quartile  —o—

253 1569 | 1072812010 2.5 24 0.34 1.7 3.0
254 1573 12/7/2010 24 23 033 17 3.0
255 1575 1172011 18 23 032 17 3.0
256 1579 | 1/25/2011 2.8 23 0.33 16 2.9
257 1583 372011 27 23 0.34 16 3.0
758 1592 | 4/1972011 28 23 034 17 3.0
259 1593 | 4/26/2011 25 24 033 17 3.0
260 1595 | sma;oil | . 17 | 24 02 | 18 | 30
261 1598 | /1672011 71 24 035 17 31
262

263

264

265

266

FHM Chronic Growth, 6/30/2011
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CH2Z2MHILL

Applied Sciences Laboratory (ASL)

Sample Receipt Record

Batch Number: Bgé S L' ~ | Date received:
Clienthroject:6 PAGA po f} &) Checked by:
Checked by:

(oo~

(5

VERIFICATION OF SAMPLE CONDITIONS (verify all items) * HD = Client Hand delivered Samples

Observation

Radiological Screening for DoD

YES

NO

Were custody seals intact and on the outside of the cooler?

Type of packing material; |ce @gﬁﬁm

Was a Chain of Custody provided?

Was the Chain of Custody properly filled out? If not document in SRER

Were the sample containers in good condition {(broken or leaking)?

Containers supplied by ASL?

NS R

Any sample with < 1/2 holding time remaining? [f so contact LPM

Samples have multi-phase? If yes, document on SRER

NN

Was there ice in the cooler? Enter temp. If >6°C confact client/SRER St Lf °C

N\

All VOCs free of air bubbles? No, document on SRER

pH of all samples checked and met requirements? No, then document in SRER

Enough sample volume provided for analysis? No, document in SRER

Did sample labels agree with COC? No, document in SRER

A

Dissolved/Soluble metals filtered in the field?

s’

Dissolved/Soluble metals have sediment in bottom of container? Document in SRER

7

Sample ID Reagent Reagent Lot Number

Volume Added

Initials

CH2M HILL
Applied Sciences Laboratory (ASL) GACONTROLLED FORMS\Samprevireceipt verification

receipt verification
Doc Centro! 1D ASLS93-0510




CH2Z2NMVIHILL

Applied Sclences Laboratory (ASL)

Sample Receipt Record
Batch Number: DQCi ) C R 58"%-95 Date received: CQ ~ & ~1 k

Client/Project: Y faleva Checked by: C//"\

=4

Checked by:

VERIFICATION OF SAMPLE CONDITIONS (verify all items) * HD = Client Hand delivered Samples

Observation NA YES NO

Radiological Screening for DoD [
R
Were custody seals intact and on the outside of the cooler? ?;p, ole

Type of packing material: Ice B‘@ @Uﬁ%@

Was a Chain of Custody provided?

\

Was the Chain of Custody properly filled out? If not document in SRER

Were the sample containers in good condition (broken or leaking)?

Containers supplied by ASL?

c[cls

Any sample with < 1/2 holding time remaining? If so contact LPM

N

Samples have multi-phase? If yes, document on SRER
Was there ice in the cooler? Enter temp. If >6°C contact client’SRER 71! ., °C

\

All VOCs free of air bubbles? No, document on SRER

L
pH of all samples checked and met requirements? No, then document in SRER v

Enough sample volume provided for analysis? No, document in SRER

NN

Did sample labels agree with COC? No, document in SRER

Dissolved/Soluble metals filtered in the field?

g
Dissolved/Soluble metals have sediment in bottom of container? Document in SRER .~

Sample 1D Reagent Reagent Lot Number | Vclume Added Initials

CH2ZM HILL receipt verification
Applied Sciences Laboratory {ASL) G/CONTROLLED FORMS\Samprevireceipt verification Doc Control ID: ASL593.0510




CH2Z2MVIHILL

Applied Sciences Laboratory (ASL)

Sample Receipt Record

Batch Number: 6965 C—l - < Date received: @ B 2l — U

Client/Project; c,S rnim ‘PGSB o Checked by: 01’1)

Checked by:

VERIFICATION OF SAMPLE CONDITIONS (verify all items) * HD = Client Hand delivered Samples

Observation NA YES NO

L

Radiological Screening for Dob

Were custody seals intact and on the outside of the cooler? el

Type of packing material:@ Blue Ice Bubble wrap

Was a Chain of Custody provided?

Were the sample containers in good condition {broken or leaking)?

S

Was the Chain of Custody properly filled out? If not document in SRER L
f—"

[

Containers supplied by ASL?

Any sample with < 1/2 holding time remaining? If so contact LPM

-

Samples have multi-phase? If yes, document on SRER e

Was there ice in the cooler? Enter temp. if >6°C contact client/SRER Cﬂé °C [

All VOCs free of air bubbles? No, document on SRER L

pH of all samples checked and met requirements? No, then document in SRER

Enough sample volume provided for analysis? No, document in SRER L

Did sample labels agree with COC? No, document in SRER L

Dissolved/Soluble metals fiitered in the field?

[
Dissolved/Soluble metals have sediment in bottom of container? Document in SRER /

Sample 1D Reagent Reagent Lot Number | Volume Added Initials

CHZM HILL receipt verification
Applied Sciences Laboratory (ASL) G:CONTROLLED FORMS\Sampreviraceipt verification Doc Controf I1D: ASL593-D510
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027 FAl 8609 6356

027-8609 6356

Delta Junction, AK 99737

Shippar's Narme and Address Shippers Account Number Not Negoliable
Sumitomo Metal Mining Po 27442319143 Air Waybill
Mile 50 Pogo Mile Road 0659

el T Cargo

USA ALASKA AIRLINES & HORIZON AIR
Tel: 9078952841 T300-225-2752 ALASKACARGO COM.
Consignes’s Name and Address Consignee's Account Number Also netify
LYNDEN TRANSFER
HFPU
PORTLAND, AK 999
USA - ' ‘
Tel: 503 257 0365 Tel:
Issing Carmiers Agent and City Accounting Information 10659

Sumitoma Metal Mining Pogo LLC
Mile 50 Pogo Mile Road
Delta Junction, AK 99737

Agent's IATA Code Account No. usAa
Airport of Depart Addr. of First Carrier) and R ted Rouli
rpc.n parture (; Y equested Rouling GoldStreak
Fairbanks
To By First Carrier o/ By L To/By Currancy| WTNVAL Other  Declared Value For Camiage  JDeciared Value For Customs
ANC Alaska Airlines PDX RS usb pxIx | [x | NVD NCV
Alrport of Destination Flight/Date Flight/Date Amount of Insurance
Portland AS 19217 AS 13218 XXX
Handling Information
KEEP COOL
Gl
No of Gross }49 Commodity Chargeable Rate / Nalure and Quantily of Goods
Fieces Weight by ltem Na. Weight Charge Total (incl. Dimensions or Volume}
1 71.0 L G 71.0 AS AGREED WATER SAMPLES
Dims: 24 x 13 x14 x 1
GSX PER
1 71.0 AS AGREED  |Volume:2.528
Prapald Weight Charge Collect | Cther Charges
AS AGREED MYC 1278
Valuatior: Charge SCC 200
Tax
Total Other Charges Due Agent Shipper cerlifies that the particulars on the face hareof are correct and that Insofar as any part of the consignment
cabtains dangerous goads, such part s properly desctibed by name and Ts in proper condition for carrlage
by alr according to the applicable Dangerous Goods Regulations. [ consent to the Inspection of this cargo.
Total Other Gharges Dua Carrier For Sumitomo Metal Sionature of Shiooer or his Agent
Mining Pogo LLC
H IS SHIPMENT DOES NOT CONTAIN HIS SHIPMENT DOES CONTAIN
PANGERQUS GOODS ANGERQUS GOODS
Total Prepaid Total Collect
AS AGREED _ .
17 Jun 2011 14:29 Fairbanks Alaska Airlines
" Execuled On (Date) " TT77TTTT at(Placa) """ Hignaiure of fssulng Carrier or ils Agent
027-8609 6356
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