St. Croix Sensory, Inc. Odor Evaluation Report

Client; Arcadis US, Inc. Report No.: 1507802
Project: Sierrita Mine Evaluation Date: 03/19/15
ASTM E679 & EN13725 | ASTM E544 | PERSISTENCY CHARACTERIZATION
Detection | Recognition Dose-Response | Hedonic
Field No. Sample Description Threshold | Threshold | Intensity Slope Tone Principal Odor Descriptors Comments
1A Moly Roasta Stack - Sample 580 310 46 055 19 Medicinal, Chemlcal, Earthy,
Port Offensive
2 Flotation 330 180 117 -0.76 40 | Chemical Offensive, Earthy,
Fruity, Medicinal
3A C" Copper/Moly Thickener 150 85 58 -0.65 23 Chemical, Offgqswe, Earthy,
Surface Medicinal
SX-1"E" Stripper Tank - Chemical, Offensive, Earthy,
4B Diluted 10:1 290 150 % -0.82 36 Medicinal
5A Decant Feed - Bottle Agitation 2,900 1,500 155 -0.61 -5.2 Offensive, Chemical, Earthy
6B Xanthate Mixed 10:1 Diluted 3,100 1,600 195 -0.63 -5.8 Offensive, Fishy, Earthy
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St. Croix Sensory, Inc. Odor Evaluation Report

Client: Arcadis US, Inc. Field No.: 1A ReportNo.. 1507802
Project: Sierrita Mine Description: Moly Roasta Stack - Sample Port Evaluation Date: 03/19/15
Sensation Descriptor Graph Odor Descriptor Graph
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St. Croix Sensory, Inc. Odor Evaluation Report

Client: Arcadis US, Inc. Field No.: 1A Report No.: 1507802

Project: Sierrita Mine Description: Moly Roasta Stack - Sample Port Evaluation Date: ~ 03/19/15
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St. Croix Sensory, Inc. Odor Evaluation Report

Client: Arcadis US, Inc. Field No.: 1A Report No.: 1507802

Project: Sierrita Mine Description: Moly Roasta Stack - Sample Port Evaluation Date: 03/19/15
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St. Croix Sensory, Inc. Odor Evaluation Report

Client: Arcadis US, Inc. Field No.: 2A ReportNo.. 1507802
Project: Sierrita Mine Description: Flotation Evaluation Date: 03/19/15
Sensation Descriptor Graph Odor Descriptor Graph
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St. Croix Sensory, Inc. Odor Evaluation Report

Client: Arcadis US, Inc. Field No.: 2A Report No.: 1507802

Project: Sierrita Mine Description: Flotation Evaluation Date: 03/19/15
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St. Croix Sensory, Inc. Odor Evaluation Report

Client: Arcadis US, Inc. Field No.: 2A Report No.: 1507802
Project: Sierrita Mine Description: Flotation Evaluation Date: 03/19/15
Dose-Response Dose-Response as Power Law
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' LogI=nLog C + Log k ' | = Odor Intensity as n-butanol concentration
| = Odor Intensity as n-butanol concentration RT = Recognition Threshold of the Odor Sample
C = Dilution Ratio of the Odor Sample Presentation C = Dilution Ratio of the Odor Sample Presentation
k and n are constants for the specific odor sample k' and n' are constants for the specific odor sample
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St. Croix Sensory, Inc. Odor Evaluation Report

Client: Arcadis US, Inc. Field No.: 3A ReportNo.. 1507802
Project: Sierrita Mine Description: "C" Copper/Moly Thickener Surface Evaluation Date: 03/19/15
Sensation Descriptor Graph Odor Descriptor Graph
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St. Croix Sensory, Inc. Odor Evaluation Report

Client: Arcadis US, Inc. Field No.: 3A Report No.: 1507802

Project: Sierrita Mine Description: "C" Copper/Moly Thickener Surface Evaluation Date: 03/19/15
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St. Croix Sensory, Inc. Odor Evaluation Report

Client: Arcadis US, Inc. Field No.: 3A Report No.: 1507802
Project: Sierrita Mine Description: "C" Copper/Moly Thickener Surface Evaluation Date: 03/19/15
Dose-Response Dose-Response as Power Law
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| = Odor Intensity as n-butanol concentration RT = Recognition Threshold of the Odor Sample
C = Dilution Ratio of the Odor Sample Presentation C = Dilution Ratio of the Odor Sample Presentation
k and n are constants for the specific odor sample k' and n' are constants for the specific odor sample
0.0 T . . . ‘ 0.0 T . ‘ ‘ .
0.0 0.5 1.0 15 2.0 2.5 3.0 0.0 0.5 1.0 15 2.0 2.5 3.0
Dose (Log of Dilution Ratio) Odor Concentration (Log of RT/Dilution Ratio)

1150 Stillwater Blvd N, Stillwater, MN 55082 U.S.A. Tel:800-879-9231 Fax:651-439-1065 E-mail:stcroix@fivesenses.com Webh:www.fivesenses.com



St. Croix Sensory, Inc. Odor Evaluation Report

Client: Arcadis US, Inc. Field No.: 4B ReportNo.. 1507802
Project: Sierrita Mine Description: SX-1"E" Stripper Tank - Diluted 10:1 Evaluation Date: 03/19/15
Sensation Descriptor Graph Odor Descriptor Graph
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St. Croix Sensory, Inc. Odor Evaluation Report

Client: Arcadis US, Inc. Field No.: 4B Report No.:

Project: Sierrita Mine Description: SX-1 "E" Stripper Tank - Diluted 10:1 Evaluation Date:
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St. Croix Sensory, Inc. Odor Evaluation Report

Client: Arcadis US, Inc. Field No.: 4B Report No.: 1507802
Project: Sierrita Mine Description: SX-1“E" Stripper Tank - Diluted 10:1 Evaluation Date: 03/19/15
Dose-Response Dose-Response as Power Law
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k and n are constants for the specific odor sample k' and n' are constants for the specific odor sample
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St. Croix Sensory, Inc. Odor Evaluation Report

Client: Arcadis US, Inc. Field No.: 5A ReportNo.. 1507802
Project: Sierrita Mine Description: Decant Feed - Bottle Agitation Evaluation Date: 03/19/15
Sensation Descriptor Graph Odor Descriptor Graph
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St. Croix Sensory, Inc. Odor Evaluation Report

Client: Arcadis US, Inc. Field No.: 5A Report No.: 1507802

Project: Sierrita Mine Description: Decant Feed - Bottle Agitation Evaluation Date: 03/19/15
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St. Croix Sensory, Inc. Odor Evaluation Report

Client: Arcadis US, Inc. Field No.: 5A Report No.: 1507802
Project: Sierrita Mine Description: Decant Feed - Bottle Agitation Evaluation Date: 03/19/15
Dose-Response Dose-Response as Power Law
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kand n are constants for the specific odor sample k' and n' are constants for the specific odor sample
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St. Croix Sensory, Inc. Odor Evaluation Report

Client: Arcadis US, Inc. Field No.: 6B ReportNo.. 1507802
Project: Sierrita Mine Description: Xanthate Mixed 10:1 Diluted Evaluation Date: 03/19/15
Sensation Descriptor Graph Odor Descriptor Graph
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St. Croix Sensory, Inc.

Client: Arcadis US, Inc. Field No.: 6B
Project: Sierrita Mine Description: Xanthate Mixed 10:1 Diluted

% Of Assessors I-k**-k-k**-k-k**l*-k-k**-k-k**-k*l-k**-k-k**-k***l*-k***-k***-k*l 100%

Chemlcal *khkkhhkkkhhkkhA
FIShy *hkkkkkkkkA
Perm solution ***#***x*4

Offens've *x *x *x *x *x *x *x
RanCl d *hkkhhkkhkhkkhhkkhhkhkhhkkhhkhkhhkhhkhhhhhkkihhkhhkihikkxd

SEWEI' *kkkkkkkikF
Sour *kkhkkhkhkkikF

Putrig ek
Septic *hhkhkhkkkhkiF

Earthy *hkhkkkhhkiH
Stal e *hhkhkhkhkkhkiA

Odor Evaluation Report

Report No.:

Evaluation Date:

1150 Stillwater Blvd N, Stillwater, MN 55082 U.S.A. Tel:800-879-9231 Fax:651-439-1065 E-mail:stcroix@fivesenses.com Webh:www.fivesenses.com

1507802

03/19/15




St. Croix Sensory, Inc. Odor Evaluation Report

Client: Arcadis US, Inc. Field No.: 6B Report No.: 1507802
Project: Sierrita Mine Description: Xanthate Mixed 10:1 Diluted Evaluation Date: 03/19/15
Dose-Response Dose-Response as Power Law
3.0 3.0
y =-0.63x +2.32 y =0.63x + 0.29
R2=0.99 R2=0.99
25 2.5
— ¢ —_ L2
© ©
:
2 @ 2.0
2 2.0 . s . .
L i b&
= ‘D @
= E%
& 15 S8 15
= \ > £ /
= = D u—
85 °°
ge &g
H :L ~
v 3
2 1.0 S 10
(@] o
[eX (%]
(%] (&)
¢ o
x
Log | =n'Log (RT/C) + Log k'
0.5 0.5 : :
LogI=nLog C + Log k | = Odor Intensity as n-butanol concentration
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C = Dilution Ratio of the Odor Sample Presentation C = Dilution Ratio of the Odor Sample Presentation
k and n are constants for the specific odor sample k' and n' are constants for the specific odor sample
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St. Croix Sensory, Inc.

CHAIN OF CUSTODY RECORD

FOR ODOR SAMPLES
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