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St. Croix Sensory, Inc. Odor Evaluation Report

Client: Service Engineering Group Report No.: 633302
Project: Dredge Sediment Evaluation Date: 11/29/06
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
Al0 5L of Al 2,700 1,700 85 -0.48 -3.8 Chemical, Tar, Petroleum
A20 5L of A2 2,900 1,900 85 -0.45 -5.0 Petroleum, Offensive
B10 5L of B1 2,900 1,800 230 -0.51 -6.8 Chemical, Offensive, Earthy
B20 5L of B2 3,600 2,100 210 -0.49 7.0 | Chemical, Offensive, Petroleum,

Solvent
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St. Croix Sensory, Inc. Odor Evaluation Report

Client:  Service Engineering Group Field No.: A10 ReportNo.: 633302
Project: Dredge Sediment Description: 5L of Al Evaluation Date: ~ 11/29/06
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St. Croix Sensory, Inc. Odor Evaluation Report
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Project: Dredge Sediment Description: 5L of Al Evaluation Date: 11/29/06
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St. Croix Sensory, Inc. Odor Evaluation Report

Client:  Service Engineering Group Field No.: A10 ReportNo.: 633302
Project: Dredge Sediment Description: 5L of Al Evaluation Date: 11/29/06
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Client:  Service Engineering Group Field No.: A20 ReportNo.: 633302
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St. Croix Sensory, Inc. Odor Evaluation Report

Client:  Service Engineering Group Field No.: A20 ReportNo.: 633302
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Client:  Service Engineering Group Field No.: B10 ReportNo.: 633302
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St. Croix Sensory, Inc.

"Perceived Intensity"
Response (Log of Intensity as PPM Butanol)

Odor Evaluation Report

Client:  Service Engineering Group Field No.: B10 ReportNo.: 633302
Project: Dredge Sediment Description: 5L of B1 Evaluation Date: 11/29/06
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St. Croix Sensory is a laboratory dedicated to practicing state-of-the-art sensory evaluation
and to advancing the science of sensory perception.

We are a family owned and operated business providing our clients with personal
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Our focus is to provide the best professional services available to help make
your project or product a success.
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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
F10 5L form 100L Tedlar 1,100 730 70 -0.40 1.4 | Chemical, Pa"(')t'“Tar’ Creosote,
F20 5L from 100L Tedlar 1,000 830 75 043 .1 |Chemical, Grease, Tar, Kerosine,
Turpenting, Oil

E10 5L from 100L Tedlar 2,500 1,800 110 -0.38 36 | Paint ChemF'?:r:;/T“rpe”t'ne’
E20 5L from 100L Tedlar 2,500 1,800 90 043 2.4 | Chemical, Paint, Turpentine, Oil,

Offensive
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Dredge Sediment Headspace Description: 5L from 100L Tedlar
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Client:  Service Engineering Group Field No.: E10 ReportNo.: 633502
Project:  Dredge Sediment Headspace Description: 5L from 100L Tedlar Evaluation Date: ~ 12/01/06
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Client:  Service Engineering Group Field No.: E20 ReportNo.: 633502
Project:  Dredge Sediment Headspace Description: 5L from 100L Tedlar Evaluation Date: ~ 12/01/06
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St. Croix Sensory, Inc.

Odor Evaluation Report

Client: Service Engineering Group Report No.: 633901
Project: Dredge Sediment Evaluation Date: 12/05/06
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
1 G10 5L from 100L 1,100 780 95 -0.53 -3.0 Tar, Kerosine, Oil, Chemical
2 G20 5L from 100L 830 630 100 -0.58 34 Petroleum, Oil, Chemical,
Solvent

3 H10 5L from 100L 4,500 3,600 620 -0.76 -6.8 Petroleum
4 H20 5L from 100L 3,400 2,400 350 -0.64 -6.2 Chemical, Offensive
5
6
7
8
9
10
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Client:  Service Engineering Group Field No.: G10 ReportNo.: 633901
Project: Dredge Sediment Description: 5L from 100L Evaluation Date: ~ 12/05/06
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St. Croix Sensory, Inc. Odor Evaluation Report

Client:  Service Engineering Group Field No.: G10 ReportNo.: 633901
Project: Dredge Sediment Description: 5L from 100L Evaluation Date: 12/05/06
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St. Croix Sensory, Inc. Odor Evaluation Report

Client:  Service Engineering Group Field No.: G20 ReportNo.: 633901
Project: Dredge Sediment Description: 5L from 100L Evaluation Date: 12/05/06
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Client:  Service Engineering Group Field No.: G20 Report No.: 633901

Project: Dredge Sediment Description: 5L from 100L Evaluation Date: 12/05/06
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St. Croix Sensory, Inc. Odor Evaluation Report

Client:  Service Engineering Group Field No.: G20 ReportNo.: 633901
Project: Dredge Sediment Description: 5L from 100L Evaluation Date: 12/05/06
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Client:  Service Engineering Group Field No.: H10 ReportNo.: 633901
Project: Dredge Sediment Description: 5L from 100L Evaluation Date: 12/05/06
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Client:  Service Engineering Group Field No.: H10 ReportNo.: 633901
Project: Dredge Sediment Description: 5L from 100L Evaluation Date: 12/05/06
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St. Croix Sensory, Inc.

Service Engineering Group
Dredge Sediment Headspace

Odor Evaluation Report
Report No. 634001

12/06/06
Data Release Authorization: Reviewed and Approved:
Melissa McGinley Michael A. McGinley, P.E.
Laboratory Associate Laboratory Director

St. Croix Sensory is a laboratory dedicated to practicing state-of-the-art sensory evaluation
and to advancing the science of sensory perception.

We are a family owned and operated business providing our clients with personal
customer service, flexible scheduling, timely results.

Our focus is to provide the best professional services available to help make
your project or product a success.

www.fivesenses.com

3549 Lake EImo Avenue North
P.O. Box 313
Lake EImo, Minnesota 55042 U.S.A.

Tel: 800-879-9231
Fax: 651-439-1065

Email: stcroix@fivesenses.com



St. Croix Sensory, Inc. Odor Evaluation Report

Client: Service Engineering Group Report No.: 634001
Project: Dredge Sediment Headspace Evaluation Date: 12/06/06
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
110 5L from 100L 6,300 4,400 680 -0.50 g | Chemical, Petroleum, Plastic,

Kerosine, Creosote, Vinyl

Chemical, Petroleum, Plastic,

120 5L from 100L 6,800 4,400 690 -0.51 78 Kerosine, Creosots, Vinyl
J10 5L from 100L 7,200 5,500 450 -0.50 -7.8 Chemical, Petroleum, Vinyl
320 5L from 100L 4,200 2,900 270 -0.46 6 | Fetroleum, Vinyl, Chemical,

Kerosine, Plastic

P.O. Box 313, 3549 Lake Elmo Ave. N., Lake EImo, MN 55042 U.S.A. Tel:800-879-9231 Fax:651-439-1065 E-mail:stcroix@fivesenses.com Web:www.fivesenses.com




St. Croix Sensory, Inc.

Odor Evaluation Report

Client: Service Engineering Group Report No.: 634001
Project: Dredge Sediment Headspace Evaluation Date: 12/06/06
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
11
12
13
14
15
16
17
18
19
20

P.O. Box 313, 3549 Lake Elmo Ave. N., Lake EImo, MN 55042 U.S.A. Tel:800-879-9231 Fax:651-439-1065 E-mail:stcroix@fivesenses.com Web:www.fivesenses.com




St. Croix Sensory, Inc. Odor Evaluation Report

Client:  Service Engineering Group Field No.: 110 ReportNo.: 634001
Project:  Dredge Sediment Headspace Description: 5L from 100L Evaluation Date: ~ 12/06/06
Sensation Descriptor Graph Odor Descriptor Graph
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Project:
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Service Engineering Group Field No.: 110

Dredge Sediment Headspace Description: 5L from 100L
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St. Croix Sensory, Inc. Odor Evaluation Report

Client:  Service Engineering Group Field No.: 110 ReportNo.: 634001
Project:  Dredge Sediment Headspace Description: 5L from 100L Evaluation Date: ~ 12/06/06
Dose-Response Dose-Response as Power Law
3.0 3.0
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10 f -
Log | =n'Log (RT/C) + Log k'
| = Odor Intensity as n-butanol concentration

C = Dilution Ratio of the Odor Sample Presentation RT = Recognition Threshold of the Odor Sample
05 1 k and n are constants for the specific odor sample 05 | C = Dilution Ratio of the Odor Sample Presentation
' ' k' and n' are constants for the specific odor sample
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St. Croix Sensory, Inc. Odor Evaluation Report

Client:  Service Engineering Group Field No.: 120 ReportNo.: 634001
Project:  Dredge Sediment Headspace Description: 5L from 100L Evaluation Date: ~ 12/06/06
Sensation Descriptor Graph Odor Descriptor Graph
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St. Croix Sensory, Inc. Odor Evaluation Report

Client:  Service Engineering Group Field No.: 120 Report No.: 634001

Project:  Dredge Sediment Headspace Description: 5L from 100L Evaluation Date: ~ 12/06/06
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St. Croix Sensory, Inc. Odor Evaluation Report

Client:  Service Engineering Group Field No.: 120 ReportNo.: 634001
Project:  Dredge Sediment Headspace Description: 5L from 100L Evaluation Date: ~ 12/06/06
Dose-Response Dose-Response as Power Law
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St. Croix Sensory, Inc. Odor Evaluation Report

Client:  Service Engineering Group Field No.: J10 ReportNo.: 634001
Project:  Dredge Sediment Headspace Description: 5L from 100L Evaluation Date: ~ 12/06/06
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St. Croix Sensory, Inc. Odor Evaluation Report

Client:  Service Engineering Group Field No.: J10 Report No.: 634001

Project:  Dredge Sediment Headspace Description: 5L from 100L Evaluation Date: ~ 12/06/06
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St. Croix Sensory, Inc. Odor Evaluation Report

Client:  Service Engineering Group Field No.: J10 ReportNo.: 634001
Project:  Dredge Sediment Headspace Description: 5L from 100L Evaluation Date: ~ 12/06/06
Dose-Response Dose-Response as Power Law
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St. Croix Sensory, Inc. Odor Evaluation Report

Client:  Service Engineering Group Field No.: J20 ReportNo.: 634001
Project:  Dredge Sediment Headspace Description: 5L from 100L Evaluation Date: ~ 12/06/06
Sensation Descriptor Graph Odor Descriptor Graph
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St. Croix Sensory, Inc. Odor Evaluation Report

Client:  Service Engineering Group Field No.: J20 Report No.: 634001

Project:  Dredge Sediment Headspace Description: 5L from 100L Evaluation Date: ~ 12/06/06
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St. Croix Sensory, Inc.

"Perceived Intensity"
Response (Log of Intensity as PPM Butanol)

Client: Service Engineering Group Field No.:

Project:  Dredge Sediment Headspace Description:

Dose-Response

Odor Evaluation Report
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St. Croix Sensory, Inc.

Service Engineering Group
Dredge Sediment Headspace

Odor Evaluation Report
Report No. 634101

12/07/06
Data Release Authorization: Reviewed and Approved:
Melissa McGinley Michael A. McGinley, P.E.
Laboratory Associate Laboratory Director

St. Croix Sensory is a laboratory dedicated to practicing state-of-the-art sensory evaluation
and to advancing the science of sensory perception.

We are a family owned and operated business providing our clients with personal
customer service, flexible scheduling, timely results.

Our focus is to provide the best professional services available to help make
your project or product a success.

www.fivesenses.com

3549 Lake EImo Avenue North
P.O. Box 313
Lake EImo, Minnesota 55042 U.S.A.

Tel: 800-879-9231
Fax: 651-439-1065

Email: stcroix@fivesenses.com



St. Croix Sensory, Inc. Odor Evaluation Report

Client: Service Engineering Group Report No.: 634101
Project: Dredge Sediment Headspace Evaluation Date: 12/07/06
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
K10 5L from 100L 720 480 170 -0.66 3.4 Petroleum, Cleaning Fluid,

Solvent, Chemical, Gasoline, Qil

Petroleum, Solvent, Cleaning

K20 5L from 100L 550 280 160 -0.63 3.4 lid. Chemica

L10 5L from 100L 340 200 80 -0.47 0.4 Petroleum, Cleaning Fluid,
Solvent, Chemical, Oil

L20 5L from 100L 250 140 % -0.49 0 | Solvent Petroleum, Chemical,

Varnish, Gasoline, Oil

P.O. Box 313, 3549 Lake Elmo Ave. N., Lake EImo, MN 55042 U.S.A. Tel:800-879-9231 Fax:651-439-1065 E-mail:stcroix@fivesenses.com Web:www.fivesenses.com
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Odor Evaluation Report

Client: Service Engineering Group Report No.: 634101
Project: Dredge Sediment Headspace Evaluation Date: 12/07/06
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
11
12
13
14
15
16
17
18
19
20
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Client:  Service Engineering Group Field No.: K10 ReportNo.: 634101
Project:  Dredge Sediment Headspace Description: 5L from 100L Evaluation Date: ~ 12/07/06
Sensation Descriptor Graph Odor Descriptor Graph
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Pungent ——+—+—«+— t——+—+—+— ltching Chemical +—— b +——+—+—+—1 Vegetable
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- KEY -~
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Average Relative 41 Average Relative
Strength 31 Strength
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Itching 0.0 0 ]:__\ Faint Vegetable 0.0

Metallic 0.2 N Earthy 0.0
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Pungent 2.4 . Chemical 3.6

Burning 0.8 Relative Strength Medicinal 0.0
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St. Croix Sensory, Inc.

Client: Service Engineering Group Field No.: K10

Project:  Dredge Sediment Headspace Description: 5L from 100L
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St. Croix Sensory, Inc.

"Perceived Intensity"
Response (Log of Intensity as PPM Butanol)

K10

Odor Evaluation Report

634101

Report No.:

5L from 100L

Evaluation Date: 12/07/06

Client: Service Engineering Group Field No.:
Project:  Dredge Sediment Headspace Description:
Dose-Response
3.0
25 e

0.5

0.0

y =-0.66x +2.21
R*>=0.98

Logl=nlLogC + Log k

-~ 1= Odor Intensity asn-butanol concentration
C = Dilution Ratio of the Odor Sample Presentation
k and n are constants for the specific odor sample

1.0 1.5 2.0
Dose (Log of Dilution Ratio)

0.0 0.5 2.5

3.0

"Perceived Intensity"
Response (Log of Intensity as PPM Butanol)

3.0
2 e
y = 0.66x + 0.45
R?=0.98
2.0 1
1.5 -
10 f o
Log | =n'Log (RT/C) + Log k'
| = Odor Intensity as n-butanol concentration
RT = Recognition Threshold of the Odor Sample
C = Dilution Ratio of the Odor Sample Presentation
0.5 1 . , e
k' and n' are constants for the specific odor sample
0.0 T T T T T
0.0 0.5 1.0 15 2.0 2.5 3.0

Dose-Response as Power Law

Odor Concentration (Log of RT/Dilution Ratio)
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St. Croix Sensory, Inc. Odor Evaluation Report

Client:  Service Engineering Group Field No.: K20 ReportNo.: 634101
Project:  Dredge Sediment Headspace Description: 5L from 100L Evaluation Date: ~ 12/07/06
Sensation Descriptor Graph Odor Descriptor Graph
Warm Floral
Burning il Tingling Medicinal | Fruity
Pungent ——+—+—«—— t——+—+—+— ltching Chemical — — +——+—+—+—1 Vegetable
Sharp 1 Metallic Fishy | Earthy
- KEY ~
Cool Offensive
5. Strong
Average Relative 41 Average Relative
Strength 31 Strength

Warm 0.0 21 Floral 0.0

Tingling 1.0 1 . Fruity 0.0

Itching 0.0 0 ]:__\ Faint Vegetable 0.0

Metallic 0.2 N Earthy 0.0

Cool 0.6 NS Offensive 1.0

Sharp 2.0 o Fishy 0.0

Pungent 2.2 . Chemical 3.8

Burning 1.4 Relative Strength Medicinal 0.6
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St. Croix Sensory, Inc. Odor Evaluation Report

Client:  Service Engineering Group Field No.: K20 Report No.: 634101

Project:  Dredge Sediment Headspace Description: 5L from 100L Evaluation Date: ~ 12/07/06
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St. Croix Sensory, Inc.

"Perceived Intensity"
Response (Log of Intensity as PPM Butanol)

K20

Odor Evaluation Report

634101

Report No.:

5L from 100L

Evaluation Date: 12/07/06

Client: Service Engineering Group Field No.:
Project:  Dredge Sediment Headspace Description:
Dose-Response
3.0
25 e

1.0

0.5

0.0

y =-0.63x + 2.22
R%?=0.99

Logl=nlLogC + Logk

-~ F=-Odor-Intensity-as n-butanel-concentration-----------
C = Dilution Ratio of the Odor Sample Presentation

k and n are constants for the specific odor sample

1.0 1.5 2.0
Dose (Log of Dilution Ratio)
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"Perceived Intensity"
Response (Log of Intensity as PPM Butanol)

3.0
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y =0.63x + 0.67
R?=0.99
2.0 1
1.5 -
10 f -
Log | =n'Log (RT/C) + Log k'
| = Odor Intensity as n-butanol concentration
RT = Recognition Threshold of the Odor Sample
C = Dilution Ratio of the Odor Sample Presentation
0.5 1 . , e
k' and n' are constants for the specific odor sample
0.0 T T T T T
0.0 0.5 1.0 15 2.0 2.5 3.0

Dose-Response as Power Law

Odor Concentration (Log of RT/Dilution Ratio)
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St. Croix Sensory, Inc. Odor Evaluation Report

Client:  Service Engineering Group Field No.: L10 ReportNo.: 634101
Project:  Dredge Sediment Headspace Description: 5L from 100L Evaluation Date: ~ 12/07/06
Sensation Descriptor Graph Odor Descriptor Graph
Warm Floral
Burning il Tingling Medicinal | Fruity
Pungent ——+—+—+—< t——+—+—+— ltching Chemical — — +——+—+—+—1 Vegetable
Sharp 1 Metallic Fishy | Earthy
- KEY ~
Cool Offensive
5. Strong
Average Relative 41 Average Relative
Strength 31 Strength

Warm 0.0 21 Floral 0.0
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St. Croix Sensory, Inc. Odor Evaluation Report

Client:  Service Engineering Group Field No.: L10 Report No.: 634101

Project:  Dredge Sediment Headspace Description: 5L from 100L Evaluation Date: ~ 12/07/06
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St. Croix Sensory, Inc. Odor Evaluation Report

Client:  Service Engineering Group Field No.: L10 ReportNo.: 634101
Project:  Dredge Sediment Headspace Description: 5L from 100L Evaluation Date: ~ 12/07/06
Dose-Response Dose-Response as Power Law
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Client:  Service Engineering Group Field No.: L20 ReportNo.: 634101
Project:  Dredge Sediment Headspace Description: 5L from 100L Evaluation Date: ~ 12/07/06
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Project:  Dredge Sediment Headspace Description: 5L from 100L Evaluation Date: ~ 12/07/06
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