EMSL Analytical, Inc.
200 Route 130 North
Cinnaminson, NJ 08077
856-303-2500
www.EMSL.com

Edward Surbrugg
Tetra Tech

303 Irene Street
Helena, MT 59601
Phone: 406-442-5588

Project: NDOT NOA / 10353259.02

Customer ID:  MAXI57
Customer PO:  NA
Received: 8/12/2014 9:30
Date Sampled:  08/10/2014 00:00
EMSL Order: 041423333
Report Date:  08/26/14

ISO 10312

International Standard for the Determination of Asbestos Fibers - Direct Transfer TEM -

Modified for PCMe Analysis

Customer Sample Number: BC-AA-05-00004 Air volume: 10800 Liters
EMSL Sample Number: 041423333-0001 Grid Opening Area: 0.0132 mm?2
Minimum Level of analysis (chrysotile): CD Grid Openings Analyzed: 68
Minimum Level of analysis (amphibole): ADX
Magnification used for fiber counting: 10,000
Aspect ratio for fiber definition: 31
Min Length/ Width to be counted (nm): >5/0.25-none
Area of collection filter (mm2): 385 Analysis Date: 08/12/2014
Result of Chi2 Test: 67.00 Random Analyst: P. Harrison
Analytical Sensitivity: 0.000040  Structure/cc Limit of Detection: 0.000119  Structure/cc
Poisson 95 % Confidence Interval
Structure Class Min Primary Total Density Concentration LCL uUcCL

ID Level Str. Str. Str/mm2 (Stricce) (Str/cc) (Stricc)
PCMe Structures (Chrys) CD 0 - 0.00 0.000000 0.000000 - 0.000119
PCMe Structures (Amph) ADX 1 - 1.11 0.000040 0.000000 - 0.000188
PCMe Structures (NRA) ADX 0 - 0.00 0.000000 0.000000 - 0.000119
Total PCMe Structures (Regulated) CD/ADX 1 - 1.11 0.000040 0.000000 - 0.000188
Total PCMe Structures (All) CD/ADX 1 - 1.11 0.000040 0.000000 - 0.000188
PCMe Fibers and Bundles (Chrys) CD - 0 0.00 0.000000 0.000000 - 0.000119
PCMe Fibers and Bundles (Amph) ADX - 1 1.11 0.000040 0.000000 - 0.000188
PCMe Fibers and Bundles (NRA) ADX - 0 0.00 0.000000 0.000000 - 0.000119
Total PCMe Fibers and Bundles (Regulated) CD/ADX - 1 1.11 0.000040 0.000000 - 0.000188
Total PCMe Fibers and Bundles (All) CD/ADX - 1 1.11 0.000040 0.000000 - 0.000188
Non Asbestos Mineral Structures NAM 0 0 - - - - -
Asbestiform Minerals Present: Actinolite

Explanation of Results
NRA = Non-Regulated Amphibole. A suspected mineral fiber that is a member of the Amphibole group, but is currently not regulated by the Federal governement as
asbestos.

PCMe structure (modified)= A fibrous structure of aspect ratio > 3:1, longer than 5 um, and which has a diameter > 0.25 um with no upper width boundary. This definition
has been modified from the method to meet the client's project requirements.

PCMe Fiber or Bundle (modified) = A Fiber or Bundle of of aspect ratio > 3:1, longer than 5 um, and which has a diameter > 0.25 microns with no upper width
boundary. This definition has been modified from the method to meet the client's project requirements.

Concentration (Reg) = include all federally regulated asbestos types. Currently Chrysotile, Amosite, Actinolite, Tremolite, Anthophyllite and Crocidolite
Concentration (all) = include all federally regulated asbestos types (Chrysotile, Amosite, Actinolite, Tremolite, Anthophyllite and Crocidolite) and any Non-regulated
Amphiboles

Min ID Level = the minimum level of analysis that must have been met to be included in the reportable structure count. If any fibrous structure did not meet the minimum ID
level, it would not be included in the concentration.

NAM = Non Asbestos Mineral. A mineral fiber that has been rejected from being either Amphibole or Chrysotile
Concentrations and 95% Confidence Intervals are based on a Poissonian distribution. Structure counts above 31 may be better expressed with a Gaussian distribution.

EMSL maintains liability limited to the cost of analysis. This report relates only to the samples reported above and may not be reproduced except in full without written
approval of EMSL. EMSL is not responsible for sample collection activities or analytical limitations. Interpretation and use of results are the responsibility of the client.

Comment: Samples collected on 0.8 um filters.
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Approved Signatory

Initial Report
Tetra Tech BCBP PCMe Report Template Version: 1.2
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ISO 10312

International Standard for the Determination of Asbestos Fibers-Direct Transfer Transmission Electron

Microscopy

Bench Sheet Data

Client:| Tetra Tech Scope:[JEOL-1200-EX (04-03)
EMSL Sample ID: 041423333-0001 GO area (mm?): [0.0132 Mag.|10,000
Customer Sample: BC-AA-05-00004 Grid Box : 0414-Tetra Tech-07: K Analyst(s):|P. Harrison
Chi2 Test for Uniformity: 67.00-Random Pore Size (micron): |0.8 Analysis Date:|08/14/2014
. Particu!ate. 5%
Project ID: NDOT NOA / 10353259.02 Loading:
Structure
Structure T Number Dimensions (um) Level of ;
Grid Grid ype Mineral Type Image Structure Comments
ID | Opening Primary | Total | Length| Width ID Number
K1 J1 None Detected
K1 J3 None Detected
K1 J5 None Detected
K1 J7 None Detected
K1 J9 None Detected
K1 18 None Detected
K1 16 None Detected
K1 12 None Detected
K1 H1 None Detected
K1 H3 None Detected
K1 H5 None Detected
K1 G8 None Detected
K1 G4 None Detected
K1 G2 None Detected
K1 F1 None Detected
K1 F3 None Detected
K1 F5 None Detected
K1 F9 None Detected
K1 E6 None Detected
K1 E2 None Detected
K1 D3 None Detected
K1 D5 None Detected
K1 D7 None Detected
K2 Al None Detected
K2 A3 None Detected
K2 A5 None Detected
K2 A7 None Detected
K2 A9 None Detected
K2 B10 None Detected
K2 B8 None Detected
K2 B6 None Detected
K2 B4 None Detected
K2 B2 None Detected
K2 C1 None Detected
K2 C3 None Detected
K2 C5 None Detected
K2 C7 None Detected
K2 C9 None Detected

200 Route 130 North
Cinnaminson, NJ 08077




ISO 10312

International Standard for the Determination of Asbestos Fibers-Direct Transfer Transmission Electron

Microscopy

Bench Sheet Data

Client:| Tetra Tech Scope:[JEOL-1200-EX (04-03)
EMSL Sample ID: 041423333-0001 GO area (mm?): [0.0132 Mag.|10,000
Customer Sample: BC-AA-05-00004 Grid Box : 0414-Tetra Tech-07: K Analyst(s):|P. Harrison
Chi2 Test for Uniformity: 67.00-Random Pore Size (micron): |0.8 Analysis Date:|08/14/2014
. Particu!ate. 5%
Project ID: NDOT NOA / 10353259.02 Loading:
Structure
Structure T Number Dimensions (um) Level of ;
Grid Grid ype Mineral Type Image Structure Comments
ID | Opening Primary | Total | Length| Width ID Number
K2 D10 None Detected
K2 D8 None Detected
K2 D6 None Detected
K2 D4 None Detected
K2 D2 None Detected
K2 E1l None Detected
K2 E3 None Detected
K2 E5 None Detected
K2 E7 None Detected
K2 E9 None Detected
K2 F10 None Detected
K2 F8 None Detected
K2 F6 None Detected
K2 F4 None Detected
K2 F2 None Detected
K2 G3 None Detected
K2 G5 None Detected
K2 G7 None Detected
K2 G9 None Detected
K2 H10 None Detected
K2 H8 None Detected
K2 H6 None Detected
K2 H4 None Detected
K2 H2 None Detected
K2 11 None Detected
K2 13 None Detected
K2 15 F 1 1 7.5 1.1 ADX Actinolite 4457
K2 17 None Detected
K2 19 None Detected
K2 J6 None Detected

200 Route 130 North
Cinnaminson, NJ 08077




1ISO 10312

International Standard for the Determination of Asbestos Fibers-Direct
Transfer Transmission Electron Microscopy

y Structure Sketch Sheet for Direct Data Entry
EMSL Order ID: 041423333-0001 Client: Tetra Tech
Client Sample: BC-AA-05-00004 Page | of
Primary Structure # ‘ Primary Structure # Primary Structure # Primary Structure #
Primary Structure # Primary Structure # Primary Structure # Primary Structure #
Primary Structure # Primary Structure # Primary Structure # Primary Structure #
Primary Structure # Primary Structure # Primary Structure # Primary Structure #
Structure # Structure # Structure # Structure #

Analyst: Date: é’/{{//‘/ Scope: S

200 Route 130 North Cinnaminson, NJ 08077
www.emsl.com
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File:
Collected:

Energy Dispersive X-Ray Analysis
Quantitative Spectra & Data

EMSL ANALYTICAL, INC.

L:\EDS Spe...Spectra\Scope 04-03\2014\041423333-0001 K2 15 1 AC.pgt

August 14, 2014 09:58:08

Report: Thursday, August 14, 2014

Live Time: 155.71 Count 422 Dead 4.24 %
Rate: Time:
Beam Voltage: 20.00 Beam 2.00 Takeoff 31.00
Current: Angle:
Thickness limit: 27058.25
041423333-0001 K2 15 1 AC.pgt
F5: 1100
Si
q Ca
u
e
FeCu
! ' 1
] 2 4 b ] 10
Element | Line kevV | CL Ratioc [ Wt% At% At Prop | Compound | Cmpd Wt%
Mg KA1l | 1.254 1.4000 11.93 11.74 54 MgO 19.78
S KA1 | 1.740 1.0000 30.62 26.09 12.0 SO 48.06
Ca KA1 | 3.691 1.1000 11.07 6.61 3.0 Ca0 15.49
Fe KA1l | 6.403 1.3900 12.96 5.55 2.6 FeO 16.67
Cu KA1l | 8.046 0.0000 0.00 0.00 0.0
@) KA1 | 0.523 0.0000 33.42 50.00 230
Total 0.0000 100.00 | 100.00 46.0 Total 100.00
Element | Line | Gross(cps) | BKG (cps) | Net (cps) | P:B Ratio
Mg KA1 28.0 2.3 25.7 11.2
S KA1 94.8 24 924 38.7
Ca KA1 324 20 304 15.2
Fe KA1 294 13 28.2 221
Cu KA1 42.8 14 414 304
O KA1 17.2 0.9 16.3 17.7

EMSL Analytical Inc. 200 Route 130 North, Cinnaminson, NJ 08077
TEL: (800) 220-3675 -
Locally Focused ... Nationally Recognized

- WwWw.EMSL.com
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AMPHIBOLE SAED INDEXING FORM

EMSL Order Number: 041423333 Date: Aug 14, 2014

Image Number: 04457

Reference / Sample Number: 0001

Preliminary ID: ACTINOLITE

Camera Constant: 1.965e-003 1/A Pixels

Calibration Reference: 081114-04-03-04452_C

Inter-row Spacing: [J | 5.104 5.278 5.014 5.542

d2 or hkO (Camera K/zero row dist.): 8.693 9.040 8.588 9.492
d1 or hkl (Camera K/slant vector dist.): 3.696 3.880 3.686 4.074
Ratio of hkO/hkl: 2.352 2.330 2.213 2.447

Vector Angle: 51.2 49.790 47.301 52.279

From SAED Reference Book, "unknown" diffraction pattern was

found to be that of: ACTINOLITE

With a Zone Axis of: [ 101 ]

-

o Preliminary Identification was:

X CORRECT

INCORRECT

Microscope Camera Length/Magnification

3 1000 mm 11/A




EMSL Analytical, Inc.
4 Photomicrograph Report

EMSL ANALYTICAL, ING.

. _a ‘%;
2 ....: il :j'f "
Microscope‘C mer: gth Magpnification
3 10000 x —2 pm—

Microscope Camera Length Magnification
- - - —500 Pixel

Micrograph Information

Sample ID: | 0001

Order ID: |041423333

Image Number: | 04458

Mineral Type: |ACTINOLITE

Date: |8/14/2014

Magnification: |10,000

Microscope: |3

EMSL Analytical 200 Route 130 North Cinnaminson, NJ 08077

TEL: (800) 220-3675 www.EMSL.com
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EMSL Analytical, Inc.
200 Route 130 North
Cinnaminson, NJ 08077
856-303-2500
www.EMSL.com

Edward Surbrugg Customer ID:  MAXI57

Tetra Tech Customer PO:  NA

303 Irene Street Received: 8/12/2014 9:30

Helena, MT 59601 Date Sampled:  08/10/2014 00:00

Phone: 406-442-5588 EMSL Order: 041423333
Report Date:  08/26/14

Project: NDOT NOA / 10353259.02

ISO 10312
International Standard for the Determination of Asbestos Fibers - Direct Transfer TEM -
Modified for PCMe Analysis

Customer Sample Number: BC-AA-06-00004 Air volume: 10620 Liters
EMSL Sample Number: 041423333-0002 Grid Opening Area: 0.0132 mm?2
Minimum Level of analysis (chrysotile): CD Grid Openings Analyzed: 69
Minimum Level of analysis (amphibole): ADX
Magnification used for fiber counting: 10,000
Aspect ratio for fiber definition: 31
Min Length/ Width to be counted (nm): >5/0.25-none
Area of collection filter (mm2): 385 Analysis Date: 08/12/2014
Result of Chi2 Test: N/A N/A Analyst: P. Harrison
Analytical Sensitivity: 0.000040  Structure/cc Limit of Detection: 0.000119  Structure/cc
Poisson 95 % Confidence Interval
Structure Class Min Primary Total Density Concentration LCL uUcCL

ID Level Str. Str. Str/mm2 (Strlcc) (Str/cc) (Stricc)
PCMe Structures (Chrys) CD 0 - 0.00 0.000000 0.000000 - 0.000119
PCMe Structures (Amph) ADX 0 - 0.00 0.000000 0.000000 - 0.000119
PCMe Structures (NRA) ADX 0 - 0.00 0.000000 0.000000 - 0.000119
Total PCMe Structures (Regulated) CD/ADX 0 0.00 0.000000 0.000000 - 0.000119
Total PCMe Structures (All) CD/ADX 0 - 0.00 0.000000 0.000000 - 0.000119
PCMe Fibers and Bundles (Chrys) CD - 0 0.00 0.000000 0.000000 - 0.000119
PCMe Fibers and Bundles (Amph) ADX - 0 0.00 0.000000 0.000000 - 0.000119
PCMe Fibers and Bundles (NRA) ADX - 0 0.00 0.000000 0.000000 - 0.000119
Total PCMe Fibers and Bundles (Regulated) CD/ADX - 0 0.00 0.000000 0.000000 - 0.000119
Total PCMe Fibers and Bundles (All) CD/ADX - 0 0.00 0.000000 0.000000 - 0.000119
Non Asbestos Mineral Structures NAM 0 0 - - - - -

Asbestiform Minerals Present: None Detected

Explanation of Results
NRA = Non-Regulated Amphibole. A suspected mineral fiber that is a member of the Amphibole group, but is currently not regulated by the Federal governement as
asbestos.

PCMe structure (modified)= A fibrous structure of aspect ratio > 3:1, longer than 5 um, and which has a diameter > 0.25 um with no upper width boundary. This definition
has been modified from the method to meet the client's project requirements.

PCMe Fiber or Bundle (modified) = A Fiber or Bundle of of aspect ratio > 3:1, longer than 5 um, and which has a diameter > 0.25 microns with no upper width
boundary. This definition has been modified from the method to meet the client's project requirements.

Concentration (Reg) = include all federally regulated asbestos types. Currently Chrysotile, Amosite, Actinolite, Tremolite, Anthophyllite and Crocidolite
Concentration (all) = include all federally regulated asbestos types (Chrysotile, Amosite, Actinolite, Tremolite, Anthophyllite and Crocidolite) and any Non-regulated
Amphiboles

Min ID Level = the minimum level of analysis that must have been met to be included in the reportable structure count. If any fibrous structure did not meet the minimum ID
level, it would not be included in the concentration.

NAM = Non Asbestos Mineral. A mineral fiber that has been rejected from being either Amphibole or Chrysotile
Concentrations and 95% Confidence Intervals are based on a Poissonian distribution. Structure counts above 31 may be better expressed with a Gaussian distribution.

EMSL maintains liability limited to the cost of analysis. This report relates only to the samples reported above and may not be reproduced except in full without written
approval of EMSL. EMSL is not responsible for sample collection activities or analytical limitations. Interpretation and use of results are the responsibility of the client.

Comment: Samples collected on 0.8 um filters.

Kby e

Approved Signatory

Initial Report
Tetra Tech BCBP PCMe Report Template Version: 1.2
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ISO 10312

International Standard for the Determination of Asbestos Fibers-Direct Transfer Transmission Electron

Microscopy

Bench Sheet Data

Client:| Tetra Tech Scope:[JEOL-1200-EX (04-03)
EMSL Sample ID: 041423333-0002 GO area (mm?): [0.0132 Mag.|10,000
Customer Sample: BC-AA-06-00004 Grid Box : 0414-Tetra-Tech-07: K Analyst(s):|P. Harrison
Chi2 Test for Uniformity: N/A Pore Size (micron): |0.8 Analysis Date:|08/15/2014
. Particu!ate. 5%
Project ID: NDOT NOA / 10353259.02 Loading:
Structure
Structure T Number Dimensions (um) Level of ;
Grid Grid ype Mineral Type Image Structure Comments
ID | Opening Primary | Total | Length| Width ID Number
K5 J10 None Detected
K5 J8 None Detected
K5 J6 None Detected
K5 J4 None Detected
K5 J2 None Detected
K5 11 None Detected
K5 13 None Detected
K5 17 None Detected
K5 19 None Detected
K5 H10 None Detected
K5 H8 None Detected
K5 H6 None Detected
K5 H4 None Detected
K5 H2 None Detected
K5 Gl None Detected
K5 G3 None Detected
K5 G5 None Detected
K5 G7 None Detected
K5 G9 None Detected
K5 F10 None Detected
K5 F6 None Detected
K5 F4 None Detected
K5 F2 None Detected
K5 E3 None Detected
K5 E5 None Detected
K5 E7 None Detected
K5 E9 None Detected
K5 D10 None Detected
K5 D8 None Detected
K5 D6 None Detected
K5 D4 None Detected
K5 D2 None Detected
K5 C1l None Detected
K5 C3 None Detected
K5 C9 None Detected
K5 B10 None Detected
K5 B8 None Detected
K5 B6 None Detected

200 Route 130 North
Cinnaminson, NJ 08077




ISO 10312

International Standard for the Determination of Asbestos Fibers-Direct Transfer Transmission Electron

Microscopy

Bench Sheet Data

Client:| Tetra Tech Scope:[JEOL-1200-EX (04-03)
EMSL Sample ID: 041423333-0002 GO area (mm?): [0.0132 Mag.|10,000
Customer Sample: BC-AA-06-00004 Grid Box : 0414-Tetra-Tech-07: K Analyst(s):|P. Harrison
Chi2 Test for Uniformity: N/A Pore Size (micron): |0.8 Analysis Date:|08/15/2014
. Particu!ate. 5%
Project ID: NDOT NOA / 10353259.02 Loading:
Structure
Structure T Number Dimensions (um) Level of ;
Grid Grid ype Mineral Type Image Structure Comments
ID | Opening Primary | Total | Length| Width ID Number
K5 Al None Detected
K5 A3 None Detected
K5 A5 None Detected
K5 A7 None Detected
K5 A9 None Detected
K6 Al None Detected
K6 A3 None Detected
K6 A5 None Detected
K6 A7 None Detected
K6 A9 None Detected
K6 B8 None Detected
K6 B6 None Detected
K6 C3 None Detected
K6 C5 None Detected
K6 C7 None Detected
K6 D8 None Detected
K6 D6 None Detected
K6 D2 None Detected
K6 E3 None Detected
K6 E9 None Detected
K6 F8 None Detected
K6 F4 None Detected
K6 F2 None Detected
K6 G1 None Detected
K6 G3 None Detected
K6 G7 None Detected
K6 G9 None Detected
K6 H8 None Detected
K6 H6 None Detected
K6 H4 None Detected
K6 H2 None Detected

200 Route 130 North
Cinnaminson, NJ 08077




EMSL Analytical, Inc.
200 Route 130 North
Cinnaminson, NJ 08077
856-303-2500
www.EMSL.com

Edward Surbrugg Customer ID:  MAXI57

Tetra Tech Customer PO:  NA

303 Irene Street Received: 8/12/2014 9:30

Helena, MT 59601 Date Sampled:  08/10/2014 00:00

Phone: 406-442-5588 EMSL Order: 041423333
Report Date:  08/26/14

Project: NDOT NOA / 10353259.02

ISO 10312
International Standard for the Determination of Asbestos Fibers - Direct Transfer TEM -
Modified for PCMe Analysis

Customer Sample Number: BC-AA-07-00004 Air volume: 10440 Liters
EMSL Sample Number: 041423333-0003 Grid Opening Area: 0.0132 mm?2
Minimum Level of analysis (chrysotile): CD Grid Openings Analyzed: 70
Minimum Level of analysis (amphibole): ADX
Magnification used for fiber counting: 10,000
Aspect ratio for fiber definition: 31
Min Length/ Width to be counted (nm): >5/0.25-none
Area of collection filter (mm2): 385 Analysis Date: 08/12/2014
Result of Chi2 Test: N/A N/A Analyst: F. Craig
Analytical Sensitivity: 0.000040  Structure/cc Limit of Detection: 0.000119  Structure/cc
Poisson 95 % Confidence Interval
Structure Class Min Primary Total Density Concentration LCL uUcCL

ID Level Str. Str. Str/mm2 (Strlcc) (Str/cc) (Stricc)
PCMe Structures (Chrys) CD 0 - 0.00 0.000000 0.000000 - 0.000119
PCMe Structures (Amph) ADX 0 - 0.00 0.000000 0.000000 - 0.000119
PCMe Structures (NRA) ADX 0 - 0.00 0.000000 0.000000 - 0.000119
Total PCMe Structures (Regulated) CD/ADX 0 0.00 0.000000 0.000000 - 0.000119
Total PCMe Structures (All) CD/ADX 0 - 0.00 0.000000 0.000000 - 0.000119
PCMe Fibers and Bundles (Chrys) CD - 0 0.00 0.000000 0.000000 - 0.000119
PCMe Fibers and Bundles (Amph) ADX - 0 0.00 0.000000 0.000000 - 0.000119
PCMe Fibers and Bundles (NRA) ADX - 0 0.00 0.000000 0.000000 - 0.000119
Total PCMe Fibers and Bundles (Regulated) CD/ADX - 0 0.00 0.000000 0.000000 - 0.000119
Total PCMe Fibers and Bundles (All) CD/ADX - 0 0.00 0.000000 0.000000 - 0.000119
Non Asbestos Mineral Structures NAM 0 0 - - - - -

Asbestiform Minerals Present: None Detected

Explanation of Results
NRA = Non-Regulated Amphibole. A suspected mineral fiber that is a member of the Amphibole group, but is currently not regulated by the Federal governement as
asbestos.

PCMe structure (modified)= A fibrous structure of aspect ratio > 3:1, longer than 5 um, and which has a diameter > 0.25 um with no upper width boundary. This definition
has been modified from the method to meet the client's project requirements.

PCMe Fiber or Bundle (modified) = A Fiber or Bundle of of aspect ratio > 3:1, longer than 5 um, and which has a diameter > 0.25 microns with no upper width
boundary. This definition has been modified from the method to meet the client's project requirements.

Concentration (Reg) = include all federally regulated asbestos types. Currently Chrysotile, Amosite, Actinolite, Tremolite, Anthophyllite and Crocidolite
Concentration (all) = include all federally regulated asbestos types (Chrysotile, Amosite, Actinolite, Tremolite, Anthophyllite and Crocidolite) and any Non-regulated
Amphiboles

Min ID Level = the minimum level of analysis that must have been met to be included in the reportable structure count. If any fibrous structure did not meet the minimum ID
level, it would not be included in the concentration.

NAM = Non Asbestos Mineral. A mineral fiber that has been rejected from being either Amphibole or Chrysotile
Concentrations and 95% Confidence Intervals are based on a Poissonian distribution. Structure counts above 31 may be better expressed with a Gaussian distribution.

EMSL maintains liability limited to the cost of analysis. This report relates only to the samples reported above and may not be reproduced except in full without written
approval of EMSL. EMSL is not responsible for sample collection activities or analytical limitations. Interpretation and use of results are the responsibility of the client.

Comment: Samples collected on 0.8 um filters.

Kby e

Approved Signatory

Initial Report
Tetra Tech BCBP PCMe Report Template Version: 1.2
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ISO 10312

International Standard for the Determination of Asbestos Fibers-Direct Transfer Transmission Electron

Microscopy

Bench Sheet Data

Client:| Tetra Tech Scope:|04-01
EMSL Sample ID: 041423333-0003 GO area (mm?): [0.0132 Mag.|10,000
Customer Sample: BC-AA-07-00004 Grid Box : 0414-TetraTech-07: L Analyst(s):|F. Craig
Chi2 Test for Uniformity: N/A Pore Size (micron): |0.8 Analysis Date:|08/14/2014
. Particu!ate. 5%
Project ID: NDOT NOA / 10353259.02 Loading:
Structure
Structure T Number Dimensions (um) Level of ;
Grid Grid ype Mineral Type Image Structure Comments
ID | Opening Primary | Total | Length| Width ID Number
L3 13 None Detected
L3 15 None Detected
L3 17 None Detected
L3 19 None Detected
L3 H10 None Detected
L3 H8 None Detected
L3 H6 None Detected
L3 H4 None Detected
L3 H2 None Detected
L3 G1 None Detected
L3 G3 None Detected
L3 G5 None Detected
L3 G7 None Detected
L3 G9 None Detected
L3 F10 None Detected
L3 F8 None Detected
L3 F6 None Detected
L3 F4 None Detected
L3 F2 None Detected
L3 E1l None Detected
L3 E3 None Detected
L3 E5 None Detected
L3 E7 None Detected
L3 E9 None Detected
L3 D10 None Detected
L3 D8 None Detected
L3 D6 None Detected
L3 D2 None Detected
L3 C1l None Detected
L3 C3 None Detected
L3 C5 None Detected
L3 C7 None Detected
L3 C9 None Detected
L3 B10 None Detected
L3 B8 None Detected
L3 B6 None Detected
L3 B4 None Detected
L3 B2 None Detected

200 Route 130 North
Cinnaminson, NJ 08077




ISO 10312

International Standard for the Determination of Asbestos Fibers-Direct Transfer Transmission Electron

Microscopy

Bench Sheet Data

Client:| Tetra Tech Scope:|04-01
EMSL Sample ID: 041423333-0003 GO area (mm?): [0.0132 Mag.|10,000
Customer Sample: BC-AA-07-00004 Grid Box : 0414-TetraTech-07: L Analyst(s):|F. Craig
Chi2 Test for Uniformity: N/A Pore Size (micron): |0.8 Analysis Date:|08/14/2014
. Particu!ate. 5%
Project ID: NDOT NOA / 10353259.02 Loading:
Structure
Structure T Number Dimensions (um) Level of ;
Grid Grid ype Mineral Type Image Structure Comments
ID | Opening Primary | Total | Length| Width ID Number
L1 B2 None Detected
L1 B4 None Detected
L1 B6 None Detected
L1 B8 None Detected
L1 B10 None Detected
L1 C9 None Detected
L1 C7 None Detected
L1 C5 None Detected
L1 C3 None Detected
L1 D2 None Detected
L1 D4 None Detected
L1 D6 None Detected
L1 D8 None Detected
L1 D10 None Detected
L1 E9 None Detected
L1 E7 None Detected
L1 E5 None Detected
L1 E3 None Detected
L1 F2 None Detected
L1 F4 None Detected
L1 F6 None Detected
L1 F8 None Detected
L1 F10 None Detected
L1 G9 None Detected
L1 G7 None Detected
L1 G5 None Detected
L1 G3 None Detected
L1 H2 None Detected
L1 H4 None Detected
L1 H6 None Detected
L1 H8 None Detected
L1 H10 None Detected

200 Route 130 North
Cinnaminson, NJ 08077




EMSL Analytical, Inc.
200 Route 130 North
Cinnaminson, NJ 08077
856-303-2500
www.EMSL.com

Edward Surbrugg Customer ID:  MAXI57

Tetra Tech Customer PO:  NA

303 Irene Street Received: 8/12/2014 9:30

Helena, MT 59601 Date Sampled:  08/10/2014 00:00

Phone: 406-442-5588 EMSL Order: 041423333
Report Date:  08/26/14

Project: NDOT NOA / 10353259.02

ISO 10312
International Standard for the Determination of Asbestos Fibers - Direct Transfer TEM -
Modified for PCMe Analysis

Customer Sample Number: BC-AA-08-00004 Air volume: 10800 Liters
EMSL Sample Number: 041423333-0004 Grid Opening Area: 0.0132 mm?2
Minimum Level of analysis (chrysotile): CD Grid Openings Analyzed: 68
Minimum Level of analysis (amphibole): ADX
Magnification used for fiber counting: 10,000
Aspect ratio for fiber definition: 31
Min Length/ Width to be counted (nm): >5/0.25-none
Area of collection filter (mm2): 385 Analysis Date: 08/12/2014
Result of Chi2 Test: N/A N/A Analyst: F. Craig
Analytical Sensitivity: 0.000040  Structure/cc Limit of Detection: 0.000119  Structure/cc
Poisson 95 % Confidence Interval
Structure Class Min Primary Total Density Concentration LCL uUcCL

ID Level Str. Str. Str/mm2 (Strlcc) (Str/cc) (Stricc)
PCMe Structures (Chrys) CD 0 - 0.00 0.000000 0.000000 - 0.000119
PCMe Structures (Amph) ADX 0 - 0.00 0.000000 0.000000 - 0.000119
PCMe Structures (NRA) ADX 0 - 0.00 0.000000 0.000000 - 0.000119
Total PCMe Structures (Regulated) CD/ADX 0 0.00 0.000000 0.000000 - 0.000119
Total PCMe Structures (All) CD/ADX 0 - 0.00 0.000000 0.000000 - 0.000119
PCMe Fibers and Bundles (Chrys) CD - 0 0.00 0.000000 0.000000 - 0.000119
PCMe Fibers and Bundles (Amph) ADX - 0 0.00 0.000000 0.000000 - 0.000119
PCMe Fibers and Bundles (NRA) ADX - 0 0.00 0.000000 0.000000 - 0.000119
Total PCMe Fibers and Bundles (Regulated) CD/ADX - 0 0.00 0.000000 0.000000 - 0.000119
Total PCMe Fibers and Bundles (All) CD/ADX - 0 0.00 0.000000 0.000000 - 0.000119
Non Asbestos Mineral Structures NAM 0 0 - - - - -

Asbestiform Minerals Present: None Detected

Explanation of Results
NRA = Non-Regulated Amphibole. A suspected mineral fiber that is a member of the Amphibole group, but is currently not regulated by the Federal governement as
asbestos.

PCMe structure (modified)= A fibrous structure of aspect ratio > 3:1, longer than 5 um, and which has a diameter > 0.25 um with no upper width boundary. This definition
has been modified from the method to meet the client's project requirements.

PCMe Fiber or Bundle (modified) = A Fiber or Bundle of of aspect ratio > 3:1, longer than 5 um, and which has a diameter > 0.25 microns with no upper width
boundary. This definition has been modified from the method to meet the client's project requirements.

Concentration (Reg) = include all federally regulated asbestos types. Currently Chrysotile, Amosite, Actinolite, Tremolite, Anthophyllite and Crocidolite
Concentration (all) = include all federally regulated asbestos types (Chrysotile, Amosite, Actinolite, Tremolite, Anthophyllite and Crocidolite) and any Non-regulated
Amphiboles

Min ID Level = the minimum level of analysis that must have been met to be included in the reportable structure count. If any fibrous structure did not meet the minimum ID
level, it would not be included in the concentration.

NAM = Non Asbestos Mineral. A mineral fiber that has been rejected from being either Amphibole or Chrysotile
Concentrations and 95% Confidence Intervals are based on a Poissonian distribution. Structure counts above 31 may be better expressed with a Gaussian distribution.

EMSL maintains liability limited to the cost of analysis. This report relates only to the samples reported above and may not be reproduced except in full without written
approval of EMSL. EMSL is not responsible for sample collection activities or analytical limitations. Interpretation and use of results are the responsibility of the client.

Comment: Samples collected on 0.8 um filters.

Kby e

Approved Signatory

Initial Report
Tetra Tech BCBP PCMe Report Template Version: 1.2
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ISO 10312

International Standard for the Determination of Asbestos Fibers-Direct Transfer Transmission Electron

Microscopy

Bench Sheet Data

Client:| Tetra Tech Scope:|04-01
EMSL Sample ID: 041423333-0004 GO area (mm?): [0.0132 Mag.|10,000
Customer Sample: BC-AA-08-00004 Grid Box : 0414-TetraTech: L Analyst(s):|F. Craig
Chi2 Test for Uniformity: N/A Pore Size (micron): |0.8 Analysis Date:|08/16/2014
. Particu!ate. 10%
Project ID: NDOT NOA / 10353259.02 Loading:
Structure
Structure T Number Dimensions (um) Level of ;
Grid Grid ype Mineral Type Image Structure Comments
ID | Opening Primary | Total | Length| Width ID Number
L5 B10 None Detected
L5 B8 None Detected
L5 B6 None Detected
L5 B4 None Detected
L5 B2 None Detected
L5 C1 None Detected
L5 C3 None Detected
L5 C5 None Detected
L5 C7 None Detected
L5 C9 None Detected
L5 D10 None Detected
L5 D8 None Detected
L5 D6 None Detected
L5 D4 None Detected
L5 D2 None Detected
L5 E1l None Detected
L5 E3 None Detected
L5 E5 None Detected
L5 E7 None Detected
L5 E9 None Detected
L5 F10 None Detected
L5 F8 None Detected
L5 F6 None Detected
L5 F4 None Detected
L5 F2 None Detected
L5 G1 None Detected
L5 G3 None Detected
L5 G5 None Detected
L5 G7 None Detected
L5 G9 None Detected
L5 H8 None Detected
L5 H6 None Detected
L5 H4 None Detected
L5 H2 None Detected
L6 19 None Detected
L6 17 None Detected
L6 15 None Detected
L6 13 None Detected

200 Route 130 North
Cinnaminson, NJ 08077




ISO 10312

International Standard for the Determination of Asbestos Fibers-Direct Transfer Transmission Electron

Microscopy

Bench Sheet Data

Client:| Tetra Tech Scope:|04-01
EMSL Sample ID: 041423333-0004 GO area (mm?): [0.0132 Mag.|10,000
Customer Sample: BC-AA-08-00004 Grid Box : 0414-TetraTech: L Analyst(s):|F. Craig
Chi2 Test for Uniformity: N/A Pore Size (micron): |0.8 Analysis Date:|08/16/2014
. Particu!ate. 10%
Project ID: NDOT NOA / 10353259.02 Loading:
Structure
Structure T Number Dimensions (um) Level of ;
Grid Grid ype Mineral Type Image Structure Comments
ID | Opening Primary | Total | Length| Width ID Number
L6 11 None Detected
L6 H2 None Detected
L6 H4 None Detected
L6 H6 None Detected
L6 H8 None Detected
L6 G9 None Detected
L6 G7 None Detected
L6 G5 None Detected
L6 G3 None Detected
L6 G1 None Detected
L6 F2 None Detected
L6 F4 None Detected
L6 F6 None Detected
L6 F8 None Detected
L6 E7 None Detected
L6 E5 None Detected
L6 E3 None Detected
L8 11 None Detected
L8 13 None Detected
L8 15 None Detected
L8 17 None Detected
L8 19 None Detected
L8 H10 None Detected
L8 H8 None Detected
L8 H6 None Detected
L8 H4 None Detected
L8 H2 None Detected
L8 G1 None Detected
L8 G3 None Detected
L8 G5 None Detected

200 Route 130 North
Cinnaminson, NJ 08077




EMSL Analytical, Inc.
200 Route 130 North
Cinnaminson, NJ 08077
856-303-2500
www.EMSL.com

Edward Surbrugg
Tetra Tech

303 Irene Street
Helena, MT 59601
Phone: 406-442-5588

Project: NDOT NOA / 10353259.02

Customer ID:  MAXI57
Customer PO:  NA
Received: 8/12/2014 9:30
Date Sampled:  08/10/2014 00:00
EMSL Order: 041423333
Report Date:  08/26/14

ISO 10312

International Standard for the Determination of Asbestos Fibers - Direct Transfer TEM -

Modified for PCMe Analysis

Customer Sample Number: BC-AA-09-00004 Air volume: 10440 Liters
EMSL Sample Number: 041423333-0005 Grid Opening Area: 0.0132 mm?2
Minimum Level of analysis (chrysotile): CD Grid Openings Analyzed: 70
Minimum Level of analysis (amphibole): ADX
Magnification used for fiber counting: 10,000
Aspect ratio for fiber definition: 31
Min Length/ Width to be counted (nm): >5/0.25-none
Area of collection filter (mm2): 385 Analysis Date: 08/12/2014
Result of Chi2 Test: 68.00 Random Analyst: F. Craig
Analytical Sensitivity: 0.000040  Structure/cc Limit of Detection: 0.000119  Structure/cc
Poisson 95 % Confidence Interval
Structure Class Min Primary Total Density Concentration LCL uUcCL

ID Level Str. Str. Str/mm2 (Strlcc) (Str/cc) (Stricc)
PCMe Structures (Chrys) CD 0 - 0.00 0.000000 0.000000 - 0.000119
PCMe Structures (Amph) ADX 2 - 2.16 0.000080 0.000000 - 0.000251
PCMe Structures (NRA) ADX 0 - 0.00 0.000000 0.000000 - 0.000119
Total PCMe Structures (Regulated) CD/ADX 2 - 2.16 0.000080 0.000000 - 0.000251
Total PCMe Structures (All) CD/ADX 2 - 2.16 0.000080 0.000000 - 0.000251
PCMe Fibers and Bundles (Chrys) CD - 0 0.00 0.000000 0.000000 - 0.000119
PCMe Fibers and Bundles (Amph) ADX - 2 2.16 0.000080 0.000000 - 0.000251
PCMe Fibers and Bundles (NRA) ADX - 0 0.00 0.000000 0.000000 - 0.000119
Total PCMe Fibers and Bundles (Regulated) CD/ADX - 2 2.16 0.000080 0.000000 - 0.000251
Total PCMe Fibers and Bundles (All) CD/ADX - 2 2.16 0.000080 0.000000 - 0.000251
Non Asbestos Mineral Structures NAM 0 0 - - - - -

Asbestiform Minerals Present: Anthophyllite, Actinolite

Explanation of Results
NRA = Non-Regulated Amphibole. A suspected mineral fiber that is a member of the Amphibole group, but is currently not regulated by the Federal governement as
asbestos.

PCMe structure (modified)= A fibrous structure of aspect ratio > 3:1, longer than 5 um, and which has a diameter > 0.25 um with no upper width boundary. This definition
has been modified from the method to meet the client's project requirements.

PCMe Fiber or Bundle (modified) = A Fiber or Bundle of of aspect ratio > 3:1, longer than 5 um, and which has a diameter > 0.25 microns with no upper width
boundary. This definition has been modified from the method to meet the client's project requirements.

Concentration (Reg) = include all federally regulated asbestos types. Currently Chrysotile, Amosite, Actinolite, Tremolite, Anthophyllite and Crocidolite
Concentration (all) = include all federally regulated asbestos types (Chrysotile, Amosite, Actinolite, Tremolite, Anthophyllite and Crocidolite) and any Non-regulated
Amphiboles

Min ID Level = the minimum level of analysis that must have been met to be included in the reportable structure count. If any fibrous structure did not meet the minimum ID
level, it would not be included in the concentration.

NAM = Non Asbestos Mineral. A mineral fiber that has been rejected from being either Amphibole or Chrysotile
Concentrations and 95% Confidence Intervals are based on a Poissonian distribution. Structure counts above 31 may be better expressed with a Gaussian distribution.

EMSL maintains liability limited to the cost of analysis. This report relates only to the samples reported above and may not be reproduced except in full without written
approval of EMSL. EMSL is not responsible for sample collection activities or analytical limitations. Interpretation and use of results are the responsibility of the client.

Comment: Samples collected on 0.8 um filters.

Kby e

Approved Signatory

Initial Report
Tetra Tech BCBP PCMe Report Template Version: 1.2
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ISO 10312

International Standard for the Determination of Asbestos Fibers-Direct Transfer Transmission Electron

Microscopy

Bench Sheet Data

200 Route 130 North
Cinnaminson, NJ 08077

Client:| Tetra Tech Scope:|04-01
EMSL Sample ID: 041423333-0005 GO area (mm?): [0.0132 Mag.|10,000
Customer Sample: BC-AA-09-00004 Grid Box : 0414-TetraTech-01: T Analyst(s):|F. Craig
Chi2 Test for Uniformity: 68.00-Random Pore Size (micron): |0.8 Analysis Date:|08/26/2014
. Particu!ate. 10%
Project ID: NDOT NOA / 10353259.02 Loading:
Structure
Structure T Number Dimensions (um) Level of ;
Grid Grid ype Mineral Type Image Structure Comments
|_ID_ ] Opening Primary | Total | Length| Width ID Number
T1 C9 None Detected
T1 C7 None Detected
T1 C5 None Detected
T1 C3 None Detected
T1 D2 None Detected
Tl D4 None Detected
T1 D6 None Detected
T1 D8 None Detected
T1 D10 None Detected
T1 E9 None Detected
T1 E7 None Detected
T1 E5 None Detected
Tl E3 None Detected
Tl F2 None Detected
Tl F4 None Detected
Tl F6 None Detected
Tl F8 None Detected
T1 F10 None Detected
Tl G9 None Detected
T1 G7 None Detected
Tl G5 None Detected
T1 G3 None Detected
Tl H2 None Detected
Tl H4 None Detected
Tl H6 MD11 1 33 30 ADX Actinolite
T1 H6 MF 1 17.9 1 ADX Actinolite 010507D
T1 H8 None Detected
Tl H10 None Detected
T1 19 None Detected
Tl 17 None Detected
T1 15 None Detected
T1 13 None Detected
T1 11 None Detected
T2 11 None Detected
T2 13 None Detected
T2 15 None Detected
T2 17 None Detected
T2 19 None Detected




ISO 10312

International Standard for the Determination of Asbestos Fibers-Direct Transfer Transmission Electron

Microscopy

Bench Sheet Data

Client:| Tetra Tech Scope:|04-01
EMSL Sample ID: 041423333-0005 GO area (mm?): [0.0132 Mag.|10,000
Customer Sample: BC-AA-09-00004 Grid Box : 0414-TetraTech-01: T Analyst(s):|F. Craig
Chi2 Test for Uniformity: 68.00-Random Pore Size (micron): |0.8 Analysis Date:|08/26/2014
. Particu!ate. 10%
Project ID: NDOT NOA / 10353259.02 Loading:
Structure
Structure T Number Dimensions (um) Level of ;
Grid Grid ype Mineral Type Image Structure Comments
ID | Opening Primary | Total | Length| Width ID Number
T2 H10 None Detected
T2 H8 None Detected
T2 H6 None Detected
T2 H4 None Detected
T2 H2 None Detected
T2 G1 None Detected
T2 G3 None Detected
T2 G5 None Detected
T2 G7 None Detected
T2 G9 None Detected
T2 F10 None Detected
T2 F8 None Detected
T2 F6 None Detected
T2 F4 None Detected
T2 F2 None Detected
T2 El None Detected
T2 E3 None Detected
T2 E5 None Detected
T2 E7 None Detected
T2 E9 None Detected
T2 D10 None Detected
T2 D8 None Detected
T2 D6 None Detected
T2 D4 None Detected
T2 D2 None Detected
T2 C1 None Detected
T2 C3 None Detected
T2 C5 None Detected
T2 C7 None Detected
T2 C9 None Detected
T2 B10 None Detected
T2 B8 MD11 2 22 11.8 ADX Anthophyllite
T2 B8 MF 2 13.68 1.2 ADX Anthophyllite 10509
T2 B6 None Detected

200 Route 130 North
Cinnaminson, NJ 08077




ISO 10312

International Standard for the Determination of Asbestos Fibers-Direct

Transfer Transmission Electron Microscopy

Structure Sketch Sheet for Direct Data Entry

EMSL Order ID: 041423333-0005

Client: Tetra Tech

Client Sample: BC-AA-09-00004 ) of _|
Primary ”v. re # ] Primary Structure # 9* Primary Structure # Primary Structure #
Primary Structure # Primary Structure # Primary Structure # Primary Structure #
Primary Structure # Primary Structure # Primary Structure # Primary Structure #
Primary Structure # Primary Structure # Primary Structure # Primary Structure #
Structure # Structure # Structure # Structure #

Analyst: l (_’

Date: f/%//"/

Scope: _J 1 o/

200 Route 130 North Cinnaminson, NJ 08077

www.emsl.com



Realtime: 104,28

Livetime: 7&.3 041423323232-0005 BC-AA -09-00004 T1 HE Acti:Spectrum 1
T T | T T T T T T 1':'46-
Ta4
e
= 523
J
Mg
Ca
o |
Fe ZE1
Al
a
Fe Ca Fe
0,00 1,28 2,56 2.24 5.12 £.40 7,68 2,95 10,24

¥-Ray Energy [Kel)

Quantitative Reszults for Spectrumi
Analyzis: Thin Film  Methad: Standardless
Acquired 26-Aug-2014, 100.0 KeV @10 e'/channel

Element Weight % Std, Dev., Atomic % Oside % Cations  k-Ratio  Intensities FWHM (e¥1 ROI (gross)
CHygen 44,63 1.18 60,73 0.0a 0.0000  0,0000 0.0 81.2 1399.67
Magnesium 10,15 011 9.09 16,82 (Mg 24433 0,1840 2789.4 21.4 28432.13
Aluminum 312 0.03 2,32 5.89 [Alzo3) 0.9530 0.0366 945.7 94,4 104545
Silicon 26,06 0.28 20,20 55.76 [SiD2) T.6514 0.4400 g2371.0 Q7.6 2602,94
Calcium T.54 0.09 4,26 10,97 [(Cad) 1.6131 0,0753 2614.2 119.0 2682.54
Iran g2.z20 0.09 .19 10.54 (Fed) 1.2099 0,0637 2170.1 143.5 2275.432

Total 10000 10000 14,8707



Counts

Realtime: 86,9
Livetime: 57.4 0414233332-0005 BC-AA -09-00004 T2 BS 2 Anth::Spectrumd
T T n T T T T T T
i 107a

0.00 1.28 2,596 2.84 5,12 &40 T.68 2,96 10,24
¥-Ray Energy [(Key)

Quantitative Results for Spectrumd
Analyzis: Thin Film  Methad: Standardless
Acquired 26-Aug-2014, 100.0 KeV @10 e'/channel

Element Weight 3% Std, Dev., Atomic % Oside % Cations  k-Ratio  Intensities FWHM (eV1 ROI [gross)
CrHygen 46,22 0.49 60,95 0.0a 0.000a  0,a0400 0.0 81,2 2758.82
Magnesium 15,98 0.17 13.87 26,50 [Mgd) 5.2344 01,2532 4178.5 91,4 4212,55
Silicon 29,16 0,31 21,91 62,38 [SiDz) 2.2658 0.4319 g8311.4 976 89566,83
Iran 265 0.09 327 11.12 ([Fed)] 1.2326 0,0597 2178.4 143.5 2265,10

Total 10000 10000 14,7328



SAED Indexing Form

Revision 1.0
April 23, 2014
AMPHIBOLE SAED INDEXING FORM
EMSL Order Number: 041423333 Date: Aug 26, 2014
Indexing of Image Number: 010507 Scope #: 04-01
Reference / Sample No: 0005-04-01 By: F Craig
Preliminary ID: ACTINOLITE
Using Camera Constant of: 2.958e-003 1/A Pixels
Determined from Reference: AuCal-082614_10506
Measured Inter-Row Spacing: 62.93 Pixels
Mean Distance between spots on Center row (d2): 98.81 Pixels
Mean Distance between spots on slant vector (d1): 66.81 Pixels
3 atea RE % %
Inter-row Spacing (Angstroms): 5.372 5.278 5.014 5.542
d2 or hkO (Camera K/zero row dist.): 3.387 3.385 3.216 3.554
d1 or hkl (Camera K/slant vector dist.): 5.060 5.065 4.812 5.318
Ratio of hkO/hkl: 0.669 0.668 0.635 0.701
Angle of Slant Vector (Measured): 68.8 68.730 65.293 72.167
From SAED Reference Book, "unknown" diffraction pattern was found to
be thatof:  Actinolite By: F Craig _
Miller Indice hk0: (. 150 )
Miller Indice hkl: ( 11-1 )
With a Zone Axisof: [ -51-4 ]
Preliminary Identification was X CORRECT
INCORRECT g ‘Accelerating voltage Magmﬁcaunn‘ﬁ\m Numhev‘samp\e\
Percent accuracy to date: 100 %
Controlled Document
Confidential Business Information/Property of EMSL Analytical, Inc Page 1 of 1




SAED Indexing Form

Revision 1.0
April 23, 2014
AMPHIBOLE SAED INDEXING FORM
EMSL Order Number: 041423333 Date: Aug 26, 2014
Indexing of Image Number: 010509 Scope #: 04-01
Reference / Sample No: 0005-04-01 By: F Craig
Preliminary ID: NRA
Using Camera Constant of: 2.958e-003 1/A Pixels
Determined from Reference: AuCal-082614_10506
Measured Inter-Row Spacing: Pixels
Mean Distance between spots on Center row (d2): Pixels
Mean Distance between spots on slant vector (d1): Pixels
3 atea RE % %
Inter-row Spacing (Angstroms): 5.284 5.280 5.016 5.544
d2 or hkO (Camera K/zero row dist.): 5.105 5.102 4.847 5.357
d1 or hkl (Camera K/slant vector dist.): 4.980 5.065 4.812 5.318
Ratio of hkO/hkl: 1.025 1.007 0.957 1.057
Angle of Slant Vector (Measured): 67.3 67.160 63.802 70.518

From SAED Reference Book, "unknown" diffraction pattern was found to

be that of:  Anthophyllite By: F Craig

Miller Indice hk0: (. 130 )
Miller Indice hkl: (_11-1 )

With a Zone Axisof: [ -31-2 ]

Preliminary Identification was X CORRECT
INCORRECT g Accelerating valtage Magmﬁcaunn‘ﬁ\m Numhev‘samp\e\
Percent accuracy to date: 100 %

Controlled Document
Confidential Business Information/Property of EMSL Analytical, Inc Page 1 of 1




EMSL Analytical, Inc.
200 Route 130 North
Cinnaminson, NJ 08077
856-303-2500
www.EMSL.com

Edward Surbrugg Customer ID:  MAXI57

Tetra Tech Customer PO:  NA

303 Irene Street Received: 8/12/2014 9:30

Helena, MT 59601 Date Sampled:  08/10/2014 00:00

Phone: 406-442-5588 EMSL Order: 041423333
Report Date:  08/26/14

Project: NDOT NOA / 10353259.02

ISO 10312
International Standard for the Determination of Asbestos Fibers - Direct Transfer TEM -
Modified for PCMe Analysis

Customer Sample Number: BC-AA-10-00004 Air volume: 10440 Liters
EMSL Sample Number: 041423333-0006 Grid Opening Area: 0.0132 mm?2
Minimum Level of analysis (chrysotile): CD Grid Openings Analyzed: 70
Minimum Level of analysis (amphibole): ADX
Magnification used for fiber counting: 10,000
Aspect ratio for fiber definition: 31
Min Length/ Width to be counted (nm): >5/0.25-none
Area of collection filter (mm2): 385 Analysis Date: 08/12/2014
Result of Chi2 Test: N/A N/A Analyst: F. Craig
Analytical Sensitivity: 0.000040  Structure/cc Limit of Detection: 0.000119  Structure/cc
Poisson 95 % Confidence Interval
Structure Class Min Primary Total Density Concentration LCL uUcCL

ID Level Str. Str. Str/mm2 (Strlcc) (Str/cc) (Stricc)
PCMe Structures (Chrys) CD 0 - 0.00 0.000000 0.000000 - 0.000119
PCMe Structures (Amph) ADX 0 - 0.00 0.000000 0.000000 - 0.000119
PCMe Structures (NRA) ADX 0 - 0.00 0.000000 0.000000 - 0.000119
Total PCMe Structures (Regulated) CD/ADX 0 0.00 0.000000 0.000000 - 0.000119
Total PCMe Structures (All) CD/ADX 0 - 0.00 0.000000 0.000000 - 0.000119
PCMe Fibers and Bundles (Chrys) CD - 0 0.00 0.000000 0.000000 - 0.000119
PCMe Fibers and Bundles (Amph) ADX - 0 0.00 0.000000 0.000000 - 0.000119
PCMe Fibers and Bundles (NRA) ADX - 0 0.00 0.000000 0.000000 - 0.000119
Total PCMe Fibers and Bundles (Regulated) CD/ADX - 0 0.00 0.000000 0.000000 - 0.000119
Total PCMe Fibers and Bundles (All) CD/ADX - 0 0.00 0.000000 0.000000 - 0.000119
Non Asbestos Mineral Structures NAM 0 0 - - - - -

Asbestiform Minerals Present: None Detected

Explanation of Results
NRA = Non-Regulated Amphibole. A suspected mineral fiber that is a member of the Amphibole group, but is currently not regulated by the Federal governement as
asbestos.

PCMe structure (modified)= A fibrous structure of aspect ratio > 3:1, longer than 5 um, and which has a diameter > 0.25 um with no upper width boundary. This definition
has been modified from the method to meet the client's project requirements.

PCMe Fiber or Bundle (modified) = A Fiber or Bundle of of aspect ratio > 3:1, longer than 5 um, and which has a diameter > 0.25 microns with no upper width
boundary. This definition has been modified from the method to meet the client's project requirements.

Concentration (Reg) = include all federally regulated asbestos types. Currently Chrysotile, Amosite, Actinolite, Tremolite, Anthophyllite and Crocidolite
Concentration (all) = include all federally regulated asbestos types (Chrysotile, Amosite, Actinolite, Tremolite, Anthophyllite and Crocidolite) and any Non-regulated
Amphiboles

Min ID Level = the minimum level of analysis that must have been met to be included in the reportable structure count. If any fibrous structure did not meet the minimum ID
level, it would not be included in the concentration.

NAM = Non Asbestos Mineral. A mineral fiber that has been rejected from being either Amphibole or Chrysotile
Concentrations and 95% Confidence Intervals are based on a Poissonian distribution. Structure counts above 31 may be better expressed with a Gaussian distribution.

EMSL maintains liability limited to the cost of analysis. This report relates only to the samples reported above and may not be reproduced except in full without written
approval of EMSL. EMSL is not responsible for sample collection activities or analytical limitations. Interpretation and use of results are the responsibility of the client.

Comment: Samples collected on 0.8 um filters.

Kby e

Approved Signatory

Initial Report
Tetra Tech BCBP PCMe Report Template Version: 1.2
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ISO 10312

International Standard for the Determination of Asbestos Fibers-Direct Transfer Transmission Electron

Microscopy

Bench Sheet Data

200 Route 130 North
Cinnaminson, NJ 08077

Client:| Tetra Tech Scope:|04-01
EMSL Sample ID: 041423333-0006 GO area (mm?): |[0.0132 Mag.|10,000
Customer Sample: BC-AA-10-00004 Grid Box : 0414-TeraTech-07: T Analyst(s):|F. Craig
Chi2 Test for Uniformity: N/A Pore Size (micron): |0.8 Analysis Date:|08/26/2014
. Particu!ate. 10%
Project ID: NDOT NOA / 10353259.02 Loading:
Structure
Structure T Number Dimensions (um) Level of ;
Grid Grid ype Mineral Type Image Structure Comments
|_ID_ ] Opening Primary | Total | Length| Width ID Number
T5 B10 None Detected
T5 B8 None Detected
T5 B6 None Detected
T5 B4 None Detected
T5 B2 None Detected
T5 C1 None Detected
T5 C3 None Detected
T5 C5 None Detected
T5 C7 None Detected
T5 C9 None Detected
T5 D10 None Detected
T5 D8 None Detected
T5 D6 None Detected
T5 D4 None Detected
T5 D2 None Detected
T5 El None Detected
T5 E3 None Detected
T5 E5 None Detected
T5 E7 None Detected
T5 E9 None Detected
T5 F10 None Detected
T5 F8 None Detected
T5 F6 None Detected
T5 F4 None Detected
T5 F2 None Detected
T5 G1 None Detected
T5 G3 None Detected
T5 G5 None Detected
T5 G7 None Detected
T5 G9 None Detected
T5 H10 None Detected
T5 H8 None Detected
T5 H6 None Detected
T5 H4 None Detected
T5 H2 None Detected
T5 11 None Detected
T5 13 None Detected
T5 15 None Detected




ISO 10312

International Standard for the Determination of Asbestos Fibers-Direct Transfer Transmission Electron

Microscopy

Bench Sheet Data

Client:| Tetra Tech Scope:|04-01
EMSL Sample ID: 041423333-0006 GO area (mm?): [0.0132 Mag.|10,000
Customer Sample: BC-AA-10-00004 Grid Box : 0414-TeraTech-07: T Analyst(s):|F. Craig
Chi2 Test for Uniformity: N/A Pore Size (micron): |0.8 Analysis Date:|08/26/2014
. Particu!ate. 10%
Project ID: NDOT NOA / 10353259.02 Loading:
Structure
Structure T Number Dimensions (um) Level of ;
Grid Grid ype Mineral Type Image Structure Comments
ID | Opening Primary | Total | Length| Width ID Number
T6 B2 None Detected
T6 B4 None Detected
T6 B6 None Detected
T6 B8 None Detected
T6 B10 None Detected
T6 C9 None Detected
T6 C7 None Detected
T6 C5 None Detected
T6 C3 None Detected
T6 C1 None Detected
T6 D2 None Detected
T6 D4 None Detected
T6 D6 None Detected
T6 D8 None Detected
T6 D10 None Detected
T6 E9 None Detected
T6 E7 None Detected
T6 E5 None Detected
T6 E3 None Detected
T6 El None Detected
T6 F2 None Detected
T6 F4 None Detected
T6 F6 None Detected
T6 F8 None Detected
T6 F10 None Detected
T6 G9 None Detected
T6 G7 None Detected
T6 G5 None Detected
T6 G3 None Detected
T6 G1 None Detected
T6 H2 None Detected
T6 H4 None Detected

200 Route 130 North
Cinnaminson, NJ 08077




EMSL Analytical, Inc.
200 Route 130 North
Cinnaminson, NJ 08077
856-303-2500
www.EMSL.com

Edward Surbrugg Customer ID:  MAXI57

Tetra Tech Customer PO:  NA

303 Irene Street Received: 8/12/2014 9:30

Helena, MT 59601 Date Sampled:  08/10/2014 00:00

Phone: 406-442-5588 EMSL Order: 041423333
Report Date:  08/26/14

Project: NDOT NOA / 10353259.02

ISO 10312
International Standard for the Determination of Asbestos Fibers - Direct Transfer TEM -
Modified for PCMe Analysis

Customer Sample Number: BC-AA-11-00004 Air volume: 10440 Liters
EMSL Sample Number: 041423333-0007 Grid Opening Area: 0.0132 mm?2
Minimum Level of analysis (chrysotile): CD Grid Openings Analyzed: 70
Minimum Level of analysis (amphibole): ADX
Magnification used for fiber counting: 10,000
Aspect ratio for fiber definition: 31
Min Length/ Width to be counted (nm): >5/0.25-none
Area of collection filter (mm2): 385 Analysis Date: 08/12/2014
Result of Chi2 Test: N/A N/A Analyst: F. Craig
Analytical Sensitivity: 0.000040  Structure/cc Limit of Detection: 0.000119  Structure/cc
Poisson 95 % Confidence Interval
Structure Class Min Primary Total Density Concentration LCL uUcCL

ID Level Str. Str. Str/mm2 (Strlcc) (Str/cc) (Stricc)
PCMe Structures (Chrys) CD 0 - 0.00 0.000000 0.000000 - 0.000119
PCMe Structures (Amph) ADX 0 - 0.00 0.000000 0.000000 - 0.000119
PCMe Structures (NRA) ADX 0 - 0.00 0.000000 0.000000 - 0.000119
Total PCMe Structures (Regulated) CD/ADX 0 0.00 0.000000 0.000000 - 0.000119
Total PCMe Structures (All) CD/ADX 0 - 0.00 0.000000 0.000000 - 0.000119
PCMe Fibers and Bundles (Chrys) CD - 0 0.00 0.000000 0.000000 - 0.000119
PCMe Fibers and Bundles (Amph) ADX - 0 0.00 0.000000 0.000000 - 0.000119
PCMe Fibers and Bundles (NRA) ADX - 0 0.00 0.000000 0.000000 - 0.000119
Total PCMe Fibers and Bundles (Regulated) CD/ADX - 0 0.00 0.000000 0.000000 - 0.000119
Total PCMe Fibers and Bundles (All) CD/ADX - 0 0.00 0.000000 0.000000 - 0.000119
Non Asbestos Mineral Structures NAM 0 0 - - - - -

Asbestiform Minerals Present: None Detected

Explanation of Results
NRA = Non-Regulated Amphibole. A suspected mineral fiber that is a member of the Amphibole group, but is currently not regulated by the Federal governement as
asbestos.

PCMe structure (modified)= A fibrous structure of aspect ratio > 3:1, longer than 5 um, and which has a diameter > 0.25 um with no upper width boundary. This definition
has been modified from the method to meet the client's project requirements.

PCMe Fiber or Bundle (modified) = A Fiber or Bundle of of aspect ratio > 3:1, longer than 5 um, and which has a diameter > 0.25 microns with no upper width
boundary. This definition has been modified from the method to meet the client's project requirements.

Concentration (Reg) = include all federally regulated asbestos types. Currently Chrysotile, Amosite, Actinolite, Tremolite, Anthophyllite and Crocidolite
Concentration (all) = include all federally regulated asbestos types (Chrysotile, Amosite, Actinolite, Tremolite, Anthophyllite and Crocidolite) and any Non-regulated
Amphiboles

Min ID Level = the minimum level of analysis that must have been met to be included in the reportable structure count. If any fibrous structure did not meet the minimum ID
level, it would not be included in the concentration.

NAM = Non Asbestos Mineral. A mineral fiber that has been rejected from being either Amphibole or Chrysotile
Concentrations and 95% Confidence Intervals are based on a Poissonian distribution. Structure counts above 31 may be better expressed with a Gaussian distribution.

EMSL maintains liability limited to the cost of analysis. This report relates only to the samples reported above and may not be reproduced except in full without written
approval of EMSL. EMSL is not responsible for sample collection activities or analytical limitations. Interpretation and use of results are the responsibility of the client.

Comment: Samples collected on 0.8 um filters.

Kby e

Approved Signatory

Initial Report
Tetra Tech BCBP PCMe Report Template Version: 1.2
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ISO 10312

International Standard for the Determination of Asbestos Fibers-Direct Transfer Transmission Electron

Microscopy

Bench Sheet Data

Client:| Tetra Tech Scope:|04 01
EMSL Sample ID: 041423333-0007 GO area (mm?): [0.0132 Mag.|10,000
Customer Sample: BC-AA-11-00004 Grid Box : 0414-TetraTech-07: T Analyst(s):|F Craig
Chi2 Test for Uniformity: N/A Pore Size (micron): |0.8 Analysis Date:|08/26/2014
. Particu!ate. 5%
Project ID: NDOT NOA / 10353259.02 Loading:
Structure
Structure T Number Dimensions (um) Level of ;
Grid Grid ype Mineral Type Image Structure Comments
|_ID_ ] Opening Primary | Total | Length| Width ID Number
T10 11 None Detected
T10 13 None Detected
T10 15 None Detected
T10 17 None Detected
T10 19 None Detected
T10 H10 None Detected
T10 8 None Detected
T10 H6 None Detected
T10 H4 None Detected
T10 H2 None Detected
T10 Gl None Detected
T10 G3 None Detected
T10 G5 None Detected
T10 G7 None Detected
T10 G9 None Detected
T10 F10 None Detected
T10 F8 None Detected
T10 F6 None Detected
T10 F4 None Detected
T10 F2 None Detected
T10 El None Detected
T10 E3 None Detected
T10 E5 None Detected
T10 E7 None Detected
T10 E9 None Detected
T10 D10 None Detected
T10 D8 None Detected
T10 D6 None Detected
T10 D4 None Detected
T10 D2 None Detected
T10 C1l None Detected
T10 C3 None Detected
T10 C5 None Detected
T10 C7 None Detected
T10 C9 None Detected
T11 B10 None Detected
T11 B8 None Detected
T11 B6 None Detected

200 Route 130 North
Cinnaminson, NJ 08077




ISO 10312

International Standard for the Determination of Asbestos Fibers-Direct Transfer Transmission Electron

Microscopy

Bench Sheet Data

Client:| Tetra Tech Scope:|04 01
EMSL Sample ID: 041423333-0007 GO area (mm?): [0.0132 Mag.|10,000
Customer Sample: BC-AA-11-00004 Grid Box : 0414-TetraTech-07: T Analyst(s):|F Craig
Chi2 Test for Uniformity: N/A Pore Size (micron): |0.8 Analysis Date:|08/26/2014
. Particu!ate. 5%
Project ID: NDOT NOA / 10353259.02 Loading:
Structure
Structure T Number Dimensions (um) Level of ;
Grid Grid ype Mineral Type Image Structure Comments
ID | Opening Primary | Total | Length| Width ID Number
T11 B2 None Detected
T11 C1 None Detected
T11 C3 None Detected
T11 C5 None Detected
T11 C7 None Detected
T11 C9 None Detected
T11 D10 None Detected
T11 D8 None Detected
T11 D6 None Detected
T11 D4 None Detected
T11 D2 None Detected
T11 E1l None Detected
T11 E3 None Detected
T11 E5 None Detected
T11 E7 None Detected
T11 E9 None Detected
T11 F10 None Detected
T11 F8 None Detected
T11 F6 None Detected
T11 F4 None Detected
T11 F2 None Detected
T11 G1 None Detected
T11 G3 None Detected
T11 G5 None Detected
T11 G7 None Detected
T11 G9 None Detected
T11 H10 None Detected
T11 H8 None Detected
T11 H6 None Detected
T11 H4 None Detected
T11 H2 None Detected
T11 11 None Detected

200 Route 130 North
Cinnaminson, NJ 08077




EMSL Analytical, Inc.
200 Route 130 North
Cinnaminson, NJ 08077
856-303-2500
www.EMSL.com

Edward Surbrugg Customer ID:  MAXI57

Tetra Tech Customer PO:  NA

303 Irene Street Received: 8/12/2014 9:30

Helena, MT 59601 Date Sampled:  08/10/2014 00:00

Phone: 406-442-5588 EMSL Order: 041423333
Report Date:  08/26/14

Project: NDOT NOA / 10353259.02

ISO 10312
International Standard for the Determination of Asbestos Fibers - Direct Transfer TEM -
Modified for PCMe Analysis

Customer Sample Number: BC-AA-12-00004 Air volume: 10800 Liters
EMSL Sample Number: 041423333-0008 Grid Opening Area: 0.0132 mm?2
Minimum Level of analysis (chrysotile): CD Grid Openings Analyzed: 68
Minimum Level of analysis (amphibole): ADX
Magnification used for fiber counting: 10,000
Aspect ratio for fiber definition: 31
Min Length/ Width to be counted (nm): >5/0.25-none
Area of collection filter (mm2): 385 Analysis Date: 08/12/2014
Result of Chi2 Test: N/A N/A Analyst: F. Craig
Analytical Sensitivity: 0.000040  Structure/cc Limit of Detection: 0.000119  Structure/cc
Poisson 95 % Confidence Interval
Structure Class Min Primary Total Density Concentration LCL uUcCL

ID Level Str. Str. Str/mm2 (Strlcc) (Str/cc) (Stricc)
PCMe Structures (Chrys) CD 0 - 0.00 0.000000 0.000000 - 0.000119
PCMe Structures (Amph) ADX 0 - 0.00 0.000000 0.000000 - 0.000119
PCMe Structures (NRA) ADX 0 - 0.00 0.000000 0.000000 - 0.000119
Total PCMe Structures (Regulated) CD/ADX 0 0.00 0.000000 0.000000 - 0.000119
Total PCMe Structures (All) CD/ADX 0 - 0.00 0.000000 0.000000 - 0.000119
PCMe Fibers and Bundles (Chrys) CD - 0 0.00 0.000000 0.000000 - 0.000119
PCMe Fibers and Bundles (Amph) ADX - 0 0.00 0.000000 0.000000 - 0.000119
PCMe Fibers and Bundles (NRA) ADX - 0 0.00 0.000000 0.000000 - 0.000119
Total PCMe Fibers and Bundles (Regulated) CD/ADX - 0 0.00 0.000000 0.000000 - 0.000119
Total PCMe Fibers and Bundles (All) CD/ADX - 0 0.00 0.000000 0.000000 - 0.000119
Non Asbestos Mineral Structures NAM 0 0 - - - - -

Asbestiform Minerals Present: None Detected

Explanation of Results
NRA = Non-Regulated Amphibole. A suspected mineral fiber that is a member of the Amphibole group, but is currently not regulated by the Federal governement as
asbestos.

PCMe structure (modified)= A fibrous structure of aspect ratio > 3:1, longer than 5 um, and which has a diameter > 0.25 um with no upper width boundary. This definition
has been modified from the method to meet the client's project requirements.

PCMe Fiber or Bundle (modified) = A Fiber or Bundle of of aspect ratio > 3:1, longer than 5 um, and which has a diameter > 0.25 microns with no upper width
boundary. This definition has been modified from the method to meet the client's project requirements.

Concentration (Reg) = include all federally regulated asbestos types. Currently Chrysotile, Amosite, Actinolite, Tremolite, Anthophyllite and Crocidolite
Concentration (all) = include all federally regulated asbestos types (Chrysotile, Amosite, Actinolite, Tremolite, Anthophyllite and Crocidolite) and any Non-regulated
Amphiboles

Min ID Level = the minimum level of analysis that must have been met to be included in the reportable structure count. If any fibrous structure did not meet the minimum ID
level, it would not be included in the concentration.

NAM = Non Asbestos Mineral. A mineral fiber that has been rejected from being either Amphibole or Chrysotile
Concentrations and 95% Confidence Intervals are based on a Poissonian distribution. Structure counts above 31 may be better expressed with a Gaussian distribution.

EMSL maintains liability limited to the cost of analysis. This report relates only to the samples reported above and may not be reproduced except in full without written
approval of EMSL. EMSL is not responsible for sample collection activities or analytical limitations. Interpretation and use of results are the responsibility of the client.

Comment: Samples collected on 0.8 um filters.

Kby e

Approved Signatory

Initial Report
Tetra Tech BCBP PCMe Report Template Version: 1.2

8 of 13


http://www.EMSL.com

ISO 10312

International Standard for the Determination of Asbestos Fibers-Direct Transfer Transmission Electron

Microscopy

Bench Sheet Data

Client:| Tetra Tech Scope:|04-01
EMSL Sample ID: 041423333-0008 GO area (mm?): [0.0132 Mag.|10,000
Customer Sample: BC-AA-12-00004 Grid Box : 0414-TetraTech-07: U Analyst(s):|F. Craig
Chi2 Test for Uniformity: N/A Pore Size (micron): |0.8 Analysis Date:|08/22/2014
. Particu!ate. 5%
Project ID: NDOT NOA / 10353259.02 Loading:
Structure
Structure T Number Dimensions (um) Level of ;
Grid Grid ype Mineral Type Image Structure Comments
ID | Opening Primary | Total | Length| Width ID Number
Ul 11 None Detected
Ul 13 None Detected
Ul 15 None Detected
Ul 17 None Detected
Ul H8 None Detected
Ul H6 None Detected
Ul H4 None Detected
Ul H2 None Detected
Ul Gl None Detected
Ul G3 None Detected
Ul G5 None Detected
Ul 7 None Detected
Ul G9 None Detected
Ul F8 None Detected
Ul F6 None Detected
Ul F4 None Detected
Ul F2 None Detected
Ul E1l None Detected
Ul E3 None Detected
Ul E5 None Detected
Ul E7 None Detected
Ul E9 None Detected
Ul D8 None Detected
Ul D6 None Detected
Ul D4 None Detected
Ul D2 None Detected
Ul C1l None Detected
Ul C3 None Detected
Ul C5 None Detected
Ul C7 None Detected
Ul C9 None Detected
Ul B10 None Detected
Ul B8 None Detected
Ul B6 None Detected
Ul B4 None Detected
u3 19 None Detected
U3 17 None Detected
u3 15 None Detected

200 Route 130 North
Cinnaminson, NJ 08077




ISO 10312

International Standard for the Determination of Asbestos Fibers-Direct Transfer Transmission Electron

Microscopy

Bench Sheet Data

Client:| Tetra Tech Scope:|04-01
EMSL Sample ID: 041423333-0008 GO area (mm?): [0.0132 Mag.|10,000
Customer Sample: BC-AA-12-00004 Grid Box : 0414-TetraTech-07: U Analyst(s):|F. Craig
Chi2 Test for Uniformity: N/A Pore Size (micron): |0.8 Analysis Date:|08/22/2014
. Particu!ate. 5%
Project ID: NDOT NOA / 10353259.02 Loading:
Structure
Structure T Number Dimensions (um) Level of ;
Grid Grid ype Mineral Type Image Structure Comments
ID | Opening Primary | Total | Length| Width ID Number
U3 13 None Detected
u3 11 None Detected
U3 H2 None Detected
u3 H4 None Detected
U3 H6 None Detected
u3 H8 None Detected
U3 H10 None Detected
u3 G9 None Detected
U3 G7 None Detected
u3 G5 None Detected
U3 G3 None Detected
u3 G1 None Detected
U3 F2 None Detected
u3 F4 None Detected
U3 F6 None Detected
u3 F8 None Detected
U3 F10 None Detected
u3 E9 None Detected
U3 E7 None Detected
u3 E5 None Detected
U3 E3 None Detected
u3 E1l None Detected
U3 D2 None Detected
u3 D4 None Detected
U3 D6 None Detected
u3 D8 None Detected
U3 D10 None Detected
u3 C9 None Detected
U3 C78 None Detected
u3 C5 None Detected

200 Route 130 North
Cinnaminson, NJ 08077




EMSL Analytical, Inc.
200 Route 130 North
Cinnaminson, NJ 08077
856-303-2500
www.EMSL.com

Edward Surbrugg
Tetra Tech

303 Irene Street
Helena, MT 59601
Phone: 406-442-5588

Project: NDOT NOA / 10353259.02

Customer ID:  MAXI57
Customer PO:  NA
Received: 8/12/2014 9:30
Date Sampled:  08/10/2014 06:00
EMSL Order: 041423333
Report Date:  08/26/14

ISO 10312

International Standard for the Determination of Asbestos Fibers - Direct Transfer TEM -

Modified for PCMe Analysis

Customer Sample Number: BC-AA-01-00009 Air volume: 10800 Liters
EMSL Sample Number: 041423333-0009 Grid Opening Area: 0.0132 mm?2
Minimum Level of analysis (chrysotile): CD Grid Openings Analyzed: 68
Minimum Level of analysis (amphibole): ADX
Magnification used for fiber counting: 10,000
Aspect ratio for fiber definition: 31
Min Length/ Width to be counted (nm): >5/0.25-none
Area of collection filter (mm2): 385 Analysis Date: 08/12/2014
Result of Chi2 Test: 67.00 Random Analyst: F. Craig
Analytical Sensitivity: 0.000040  Structure/cc Limit of Detection: 0.000119  Structure/cc
Poisson 95 % Confidence Interval
Structure Class Min Primary Total Density Concentration LCL uUcCL

ID Level Str. Str. Str/mm2 (Strlcc) (Str/cc) (Stricc)
PCMe Structures (Chrys) CD 0 - 0.00 0.000000 0.000000 - 0.000119
PCMe Structures (Amph) ADX 0 - 0.00 0.000000 0.000000 - 0.000119
PCMe Structures (NRA) ADX 1 - 1.11 0.000040 0.000000 - 0.000188
Total PCMe Structures (Regulated) CD/ADX 0 0.00 0.000000 0.000000 - 0.000119
Total PCMe Structures (All) CD/ADX 1 - 1.11 0.000040 0.000000 - 0.000188
PCMe Fibers and Bundles (Chrys) CD - 0 0.00 0.000000 0.000000 - 0.000119
PCMe Fibers and Bundles (Amph) ADX - 0 0.00 0.000000 0.000000 - 0.000119
PCMe Fibers and Bundles (NRA) ADX - 1 1.11 0.000040 0.000000 - 0.000188
Total PCMe Fibers and Bundles (Regulated) CD/ADX - 0 0.00 0.000000 0.000000 - 0.000119
Total PCMe Fibers and Bundles (All) CD/ADX - 1 1.11 0.000040 0.000000 - 0.000188
Non Asbestos Mineral Structures NAM 1 1 - - - - -

Asbestiform Minerals Present: Non-Regulated, Amphibole

Explanation of Results
NRA = Non-Regulated Amphibole. A suspected mineral fiber that is a member of the Amphibole group, but is currently not regulated by the Federal governement as
asbestos.

PCMe structure (modified)= A fibrous structure of aspect ratio > 3:1, longer than 5 um, and which has a diameter > 0.25 um with no upper width boundary. This definition
has been modified from the method to meet the client's project requirements.

PCMe Fiber or Bundle (modified) = A Fiber or Bundle of of aspect ratio > 3:1, longer than 5 um, and which has a diameter > 0.25 microns with no upper width
boundary. This definition has been modified from the method to meet the client's project requirements.

Concentration (Reg) = include all federally regulated asbestos types. Currently Chrysotile, Amosite, Actinolite, Tremolite, Anthophyllite and Crocidolite
Concentration (all) = include all federally regulated asbestos types (Chrysotile, Amosite, Actinolite, Tremolite, Anthophyllite and Crocidolite) and any Non-regulated
Amphiboles

Min ID Level = the minimum level of analysis that must have been met to be included in the reportable structure count. If any fibrous structure did not meet the minimum ID
level, it would not be included in the concentration.

NAM = Non Asbestos Mineral. A mineral fiber that has been rejected from being either Amphibole or Chrysotile
Concentrations and 95% Confidence Intervals are based on a Poissonian distribution. Structure counts above 31 may be better expressed with a Gaussian distribution.

EMSL maintains liability limited to the cost of analysis. This report relates only to the samples reported above and may not be reproduced except in full without written
approval of EMSL. EMSL is not responsible for sample collection activities or analytical limitations. Interpretation and use of results are the responsibility of the client.

Comment: Samples collected on 0.8 um filters.

Kby e

Approved Signatory

Initial Report
Tetra Tech BCBP PCMe Report Template Version: 1.2
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ISO 10312

International Standard for the Determination of Asbestos Fibers-Direct Transfer Transmission Electron

Microscopy

Bench Sheet Data

Client:| Tetra Tech Scope:|04-01
EMSL Sample ID: 041423333-0009 GO area (mm?): [0.0132 Mag.|10,000
Customer Sample: BC-AA-01-00009 Grid Box : 0414-TetraTech-07: O Analyst(s):|F. Craig
Chi2 Test for Uniformity: 67.00-Random Pore Size (micron): |0.8 Analysis Date:|08/17/2014
. Particu!ate. 20%
Project ID: NDOT NOA / 10353259.02 Loading:
Structure
Structure T Number Dimensions (um) Level of ;
Grid Grid ype Mineral Type Image Structure Comments
ID | Opening Primary | Total | Length| Width ID Number
02 11 None Detected
02 13 None Detected
02 15 None Detected
02 17 MD41 1 30.6 21.38 NAM Non Asb. Mineral
02 17 MF 1 8.3 0.5 NAM  Non Asb. Mineral
02 17 MF 0 4.8 0.24 NAM  Non Asb. Mineral
02 17 MF 0 3.3 0.1 NAM  Non Asb. Mineral
02 17 MF 0 1.1 0.1 NAM  Non Asb. Mineral
02 19 None Detected
02 H10 None Detected
02 H8 None Detected
02 H6 None Detected
02 H4 None Detected
02 H2 None Detected
02 Gl None Detected
02 G3 None Detected
02 G5 None Detected
02 G7 None Detected
02 G9 MD11 2 8.6 3.56 ADX  Non Reg.Amph.
02 G9 MF 2 7.6 0.5 ADX  Non Reg.Amph. 010483D
02 F10 None Detected
02 F8 None Detected
02 F6 None Detected
02 F4 None Detected
02 F2 None Detected
02 E3 None Detected
02 E5 None Detected
02 E7 None Detected
02 E9 None Detected
02 D10 None Detected
02 D8 None Detected
02 D6 None Detected
02 D4 None Detected
02 D2 None Detected
02 C1 None Detected
02 C3 None Detected

200 Route 130 North
Cinnaminson, NJ 08077




ISO 10312

International Standard for the Determination of Asbestos Fibers-Direct Transfer Transmission Electron

Microscopy

Bench Sheet Data

Client:| Tetra Tech Scope:|04-01
EMSL Sample ID: 041423333-0009 GO area (mm?): [0.0132 Mag.|10,000
Customer Sample: BC-AA-01-00009 Grid Box : 0414-TetraTech-07: O Analyst(s):|F. Craig
Chi2 Test for Uniformity: 67.00-Random Pore Size (micron): |0.8 Analysis Date:|08/17/2014
. Particu!ate. 20%
Project ID: NDOT NOA / 10353259.02 Loading:
Structure
Structure T Number Dimensions (um) Level of ;
Grid Grid ype Mineral Type Image Structure Comments
ID | Opening Primary | Total | Length| Width ID Number
02 C7 None Detected
02 C9 None Detected
02 B10 None Detected
02 B8 None Detected
02 B6 None Detected
02 B4 None Detected
02 B2 None Detected
03 G7 None Detected
03 G5 None Detected
03 G3 None Detected
03 F6 None Detected
03 F8 None Detected
03 F10 None Detected
03 E9 None Detected
03 E7 None Detected
03 E5 None Detected
03 E3 None Detected
03 D4 None Detected
03 D6 None Detected
03 D8 None Detected
03 D10 None Detected
03 C9 None Detected
03 C7 None Detected
03 C5 None Detected
03 C3 None Detected
03 B4 None Detected
03 B6 None Detected
03 B8 None Detected
03 B10 None Detected
o4 E9 None Detected
04 E7 None Detected
o4 5 None Detected
04 E3 None Detected
o4 F2 None Detected
04 F4 None Detected
o4 F6 None Detected
04 F8 None Detected

200 Route 130 North
Cinnaminson, NJ 08077
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ISO 10312

International Standard for the Determination of Asbestos Fibers-Direct
Transfer Transmission Electron Microscopy
Structure Sketch Sheet for Direct Data Entry

EMSL Order ID: 041423333-0009
Client Sample: BC-AA-071-00009

Client: Tetra Tech

Page / of J

Primary Structure # Primary Structure # 9‘ Primary Structure # Primary Structure #
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’ &

¢ >
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Primary Structure # Primary Structure # Primary Structure # Primary Structure #
Primary Structure # Primary Structure # Primary Structure # Primary Structure #
Primary Structure # Primary Structure # Primary Structure # Primary Structure #
Structure # Structure # Structure # Structure #

Analyst: (%‘

Date: é/l?//‘/

Scope: 42 é /

200 Route 130 North Cinnaminson, NJ 08077
www.emsl.com



Realtime: 228.5
Livetime: 2295

0414233332-0009 BC-A4-01-00009 02 G93 2 MRAN Spectrume
T T T

' 1140

Counts

o.00 1.28 2,96 .84 S5.12 .40 T.68 5.96 10,24
“-Ray Energy [Ke'

Quantitative Rezults for Spectrumé
&nalyzis: Thin Film  Method: Standardless
Acquired 17-Aug-2014, 100.0 Ke' @10 e'fchannel

Element Weight 35 Std. Dev. Atoric % Ouide 3% Cations  k-Ratio  Intensities FWHM (eW] RBOI (qross]
CHygen 44,18 1.14 60,80 0.00 0,0000 0O,0000 0.0 25.9 211344
Sodium 4,05 0.05 3.88 5.46 [(Mazd) l.46285 0,0701 T18.2 101.9 1081.50
Magnesium 4,74 0,05 4,29 7.86 (Mgl 1.6244 0,02364 1059.5 104,7 1524.55
Aluminum 2,89 0.03 2,36 5.45 [Al203) 0.8911 0,0341 T12.0 107.3 103&.60
Silicon 28,52 0,33 22,36 £1.02 [SiD2) 2.45287 0.,4595 T451.5 110.1 8723.80
Calcium 0.97 0.01 0.53 1.36 [Cad) 0.z20z3 0.,0103 264.0 129.5 347.87
Iran 14,64 0.17 5.77 12.84 (Fed) 2,183 0,1144 3153.5 152.3 3452,92

Total 100,00 100,00 14,8287



Realtime: 403.5
Livetime: 596.4

0414232332-0009 BC-AA-01-00009 02 IT7 0 MAM::Spectrum3
T T T

' ' Ji ' ' ' 1008
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]
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Fe
o.00 1.28 2,96 .84 S5.12 .40 T.68 5.96 10,24
“-Ray Energy [Ke'
Quantitative Rezults for Spectrum=
&nalyzis: Thin Film  Method: Standardless
Acquired 17-Aug-2014, 100.0 Ke' @10 e'fchannel
Element Weight 3% Std. Dev. Atomic % Ouxide % Cations  k-Ratio  Intensities FWHM (W] ROI (gross)
CHygen 42,432 0.50 £0,52 0.00 0.0000  0,0000 0.0 25,8 230726
Magnesium 277 o.11 8,97 16.20 (Mg 234054 01,1751 2405.3 104.7 2971.72
Silicon 26,649 0.z20 21,17 56,99 [SiD2) 2.0352 0.4464 7549 110.1 29829,16
Calcium T 0.09 4,34 10,90 [(Cad) 16462 0.,0742 2326.0 129.5 2382.44
Iran 12,37 0.14 4,94 15.91 (Fed)] 1.2765 0.0958 2934.4 152.3 2992,72
Total 100,00 100,00 14,9633



SAED Indexing Form

Revision 1.0
April 23, 2014
AMPHIBOLE SAED INDEXING FORM
EMSL Order Number: 041423333 Date: Aug 17, 2014
Indexing of Image Number: 010483 Scope #: 04-01
Reference / Sample No: 0009-04-01 By: F Craig
Preliminary ID: NRA
Using Camera Constant of: 2.950e-003 1/A Pixels
Determined from Reference: AuCal-081214 10469
Measured Inter-Row Spacing: 63.72 Pixels
Mean Distance between spots on Center row (d2): 172.07 Pixels
Mean Distance between spots on slant vector (d1): 98.71 Pixels
3 atea RE % %
Inter-row Spacing (Angstroms): 5.320 5.300 5.035 5.565
d2 or hkO (Camera K/zero row dist.): 1.970 1.961 1.863 2.059
d1 or hkl (Camera K/slant vector dist.): 3.434 3.380 3.211 3.549
Ratio of hkO/hkl: 0.574 0.580 0.551 0.609
Angle of Slant Vector (Measured): 40.0 41.770 39.682 43.859

From SAED Reference Book, "unknown" diffraction pattern was found to

be thatof:  Ferroglaucophane By: F Craig -
Miller Indice hk0: (. 370 )
Miller Indice hkl: ( 131 )
With a Zone Axis of: | 7-32 ]
Preliminary Identification was X CORRECT
INCORRECT g Accelerating voltage Magmﬁcaunn‘ﬁ\m Numhev‘samp\e\
Percent accuracy to date: 100 %

Controlled Document
Confidential Business Information/Property of EMSL Analytical, Inc

Page 1 of 1




EMSL Analytical, Inc.
200 Route 130 North
Cinnaminson, NJ 08077
856-303-2500
www.EMSL.com

Edward Surbrugg
Tetra Tech

303 Irene Street
Helena, MT 59601
Phone: 406-442-5588

MAXI57

NA

8/12/2014 9:30
08/10/2014 07:00
041423333
08/26/14

Customer ID:
Customer PO:
Received:
Date Sampled:
EMSL Order:

Report Date:
Project: NDOT NOA / 10353259.02

ISO 10312
International Standard for the Determination of Asbestos Fibers - Direct Transfer TEM -
Modified for PCMe Analysis

Customer Sample Number: BC-AA-03-00009 Air volume: 10800 Liters
EMSL Sample Number: 041423333-0010 Grid Opening Area: 0.0132 mm?2
Minimum Level of analysis (chrysotile): CD Grid Openings Analyzed: 68
Minimum Level of analysis (amphibole): ADX
Magnification used for fiber counting: 10,000
Aspect ratio for fiber definition: 31
Min Length/ Width to be counted (nm): >5/0.25-none
Area of collection filter (mm2): 385 Analysis Date: 08/12/2014
Result of Chi2 Test: N/A N/A Analyst: F. Craig
Analytical Sensitivity: 0.000040  Structure/cc Limit of Detection: 0.000119  Structure/cc
Poisson 95 % Confidence Interval
Structure Class Min Primary Total Density Concentration LCL uUcCL

ID Level Str. Str. Str/mm2 (Strlcc) (Str/cc) (Stricc)
PCMe Structures (Chrys) CD 0 - 0.00 0.000000 0.000000 - 0.000119
PCMe Structures (Amph) ADX 0 - 0.00 0.000000 0.000000 - 0.000119
PCMe Structures (NRA) ADX 0 - 0.00 0.000000 0.000000 - 0.000119
Total PCMe Structures (Regulated) CD/ADX 0 0.00 0.000000 0.000000 - 0.000119
Total PCMe Structures (All) CD/ADX 0 - 0.00 0.000000 0.000000 - 0.000119
PCMe Fibers and Bundles (Chrys) CD - 0 0.00 0.000000 0.000000 - 0.000119
PCMe Fibers and Bundles (Amph) ADX - 0 0.00 0.000000 0.000000 - 0.000119
PCMe Fibers and Bundles (NRA) ADX - 0 0.00 0.000000 0.000000 - 0.000119
Total PCMe Fibers and Bundles (Regulated) CD/ADX - 0 0.00 0.000000 0.000000 - 0.000119
Total PCMe Fibers and Bundles (All) CD/ADX - 0 0.00 0.000000 0.000000 - 0.000119
Non Asbestos Mineral Structures NAM 0 0 - - - - -

Asbestiform Minerals Present: None Detected

Explanation of Results
NRA = Non-Regulated Amphibole. A suspected mineral fiber that is a member of the Amphibole group, but is currently not regulated by the Federal governement as
asbestos.

PCMe structure (modified)= A fibrous structure of aspect ratio > 3:1, longer than 5 um, and which has a diameter > 0.25 um with no upper width boundary. This definition
has been modified from the method to meet the client's project requirements.

PCMe Fiber or Bundle (modified) = A Fiber or Bundle of of aspect ratio > 3:1, longer than 5 um, and which has a diameter > 0.25 microns with no upper width
boundary. This definition has been modified from the method to meet the client's project requirements.

Concentration (Reg) = include all federally regulated asbestos types. Currently Chrysotile, Amosite, Actinolite, Tremolite, Anthophyllite and Crocidolite
Concentration (all) = include all federally regulated asbestos types (Chrysotile, Amosite, Actinolite, Tremolite, Anthophyllite and Crocidolite) and any Non-regulated
Amphiboles

Min ID Level = the minimum level of analysis that must have been met to be included in the reportable structure count. If any fibrous structure did not meet the minimum ID
level, it would not be included in the concentration.

NAM = Non Asbestos Mineral. A mineral fiber that has been rejected from being either Amphibole or Chrysotile
Concentrations and 95% Confidence Intervals are based on a Poissonian distribution. Structure counts above 31 may be better expressed with a Gaussian distribution.

EMSL maintains liability limited to the cost of analysis. This report relates only to the samples reported above and may not be reproduced except in full without written
approval of EMSL. EMSL is not responsible for sample collection activities or analytical limitations. Interpretation and use of results are the responsibility of the client.

Comment: Samples collected on 0.8 um filters.

Kby e

Approved Signatory

Initial Report
Tetra Tech BCBP PCMe Report Template Version: 1.2
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ISO 10312

International Standard for the Determination of Asbestos Fibers-Direct Transfer Transmission Electron

Microscopy

Bench Sheet Data

Client:| Tetra Tech Scope:|04-01
EMSL Sample ID: 041423333-0010 GO area (mm?): [0.0132 Mag.|10,000
Customer Sample: BC-AA-03-00009 Grid Box : 0414-TetraTech-07: R Analyst(s):|F. Craig
Chi2 Test for Uniformity: N/A Pore Size (micron): |0.8 Analysis Date:|08/20/2014
. Particu!ate. 10%
Project ID: NDOT NOA / 10353259.02 Loading:
Structure
Structure T Number Dimensions (um) Level of ;
Grid Grid ype Mineral Type Image Structure Comments
ID | Opening Primary | Total | Length| Width ID Number
R1 B8 None Detected
R1 B6 None Detected
R1 B4 None Detected
R1 B2 None Detected
R1 C1l None Detected
R1 C3 None Detected
R1 C5 None Detected
R1 C7 None Detected
R1 C9 None Detected
R1 D10 None Detected
R1 D8 None Detected
R1 D6 None Detected
R1 D4 None Detected
R1 D2 None Detected
R1 El None Detected
R1 E3 None Detected
R1 E5 None Detected
R1 E7 None Detected
R1 E9 None Detected
R1 F10 None Detected
R1 F8 None Detected
R1 F6 None Detected
R1 F4 None Detected
R1 F2 None Detected
R1 Gl None Detected
R1 G3 None Detected
R1 G5 None Detected
R1 G7 None Detected
R1 G9 None Detected
R1 H10 None Detected
R1 H8 None Detected
R1 H6 None Detected
R1 H4 None Detected
R1 H2 None Detected
R2 19 None Detected
R2 17 None Detected
R2 15 None Detected
R2 13 None Detected

200 Route 130 North
Cinnaminson, NJ 08077




ISO 10312

International Standard for the Determination of Asbestos Fibers-Direct Transfer Transmission Electron

Microscopy

Bench Sheet Data

Client:| Tetra Tech Scope:|04-01
EMSL Sample ID: 041423333-0010 GO area (mm?): [0.0132 Mag.|10,000
Customer Sample: BC-AA-03-00009 Grid Box : 0414-TetraTech-07: R Analyst(s):|F. Craig
Chi2 Test for Uniformity: N/A Pore Size (micron): |0.8 Analysis Date:|08/20/2014
. Particu!ate. 10%
Project ID: NDOT NOA / 10353259.02 Loading:
Structure
Structure T Number Dimensions (um) Level of ;
Grid Grid ype Mineral Type Image Structure Comments
ID | Opening Primary | Total | Length| Width ID Number
R2 11 None Detected
R2 H2 None Detected
R2 H4 None Detected
R2 H6 None Detected
R2 H8 None Detected
R2 H10 None Detected
R2 G9 None Detected
R2 G7 None Detected
R2 G5 None Detected
R2 G3 None Detected
R2 Gl None Detected
R2 F2 None Detected
R2 F4 None Detected
R2 F6 None Detected
R2 F8 None Detected
R2 F10 None Detected
R2 E9 None Detected
R2 E7 None Detected
R2 E5 None Detected
R2 E3 None Detected
R2 El None Detected
R2 D2 None Detected
R2 D4 None Detected
R2 D6 None Detected
R2 D8 None Detected
R2 D10 None Detected
R2 C9 None Detected
R2 C7 None Detected
R2 C5 None Detected
R2 C3 None Detected

200 Route 130 North
Cinnaminson, NJ 08077




EMSL Analytical, Inc.
200 Route 130 North
Cinnaminson, NJ 08077
856-303-2500
www.EMSL.com

Edward Surbrugg
Tetra Tech

303 Irene Street
Helena, MT 59601
Phone: 406-442-5588

Project: NDOT NOA / 10353259.02

MAXI57
NA

Customer ID:
Customer PO:

Received: 8/12/2014 9:30
Date Sampled:  08/10/2014 07:00
EMSL Order: 041423333
Report Date:  08/26/14

ISO 10312

International Standard for the Determination of Asbestos Fibers - Direct Transfer TEM -

Modified for PCMe Analysis

Customer Sample Number: BC-AA-04-00009 Air volume: 10800 Liters
EMSL Sample Number: 041423333-0011 Grid Opening Area: 0.0132 mm?2
Minimum Level of analysis (chrysotile): CD Grid Openings Analyzed: 68
Minimum Level of analysis (amphibole): ADX
Magnification used for fiber counting: 10,000
Aspect ratio for fiber definition: 31
Min Length/ Width to be counted (nm): >5/0.25-none
Area of collection filter (mm2): 385 Analysis Date: 08/12/2014
Result of Chi2 Test: 57.56 Random Analyst: F. Craig
Analytical Sensitivity: 0.000040  Structure/cc Limit of Detection: 0.000119  Structure/cc
Poisson 95 % Confidence Interval
Structure Class Min Primary Total Density Concentration LCL uUcCL

ID Level Str. Str. Str/mm2 (Strlcc) (Str/cc) (Stricc)
PCMe Structures (Chrys) CD 0 - 0.00 0.000000 0.000000 - 0.000119
PCMe Structures (Amph) ADX 16 - 17.83 0.000635 0.000363 - 0.001032
PCMe Structures (NRA) ADX 2 - 2.23 0.000079 0.000000 - 0.000250
Total PCMe Structures (Regulated) CD/ADX 16 - 17.83 0.000635 0.000363 - 0.001032
Total PCMe Structures (All) CD/ADX 18 - 20.05 0.000715 0.000424 - 0.001130
PCMe Fibers and Bundles (Chrys) CD - 0 0.00 0.000000 0.000000 - 0.000119
PCMe Fibers and Bundles (Amph) ADX - 15 16.71 0.000596 0.000333 - 0.000983
PCMe Fibers and Bundles (NRA) ADX - 2 2.23 0.000079 0.000000 - 0.000250
Total PCMe Fibers and Bundles (Regulated) CD/ADX - 15 16.71 0.000596 0.000333 - 0.000983
Total PCMe Fibers and Bundles (All) CD/ADX - 17 18.94 0.000675 0.000393 - 0.001081
Non Asbestos Mineral Structures NAM 3 3 - - - - -

Asbestiform Minerals Present:

Actinolite, Non-Regulated, Amphibole

Explanation of Results

NRA = Non-Regulated Amphibole. A suspected mineral fiber that is a member of the Amphibole group, but is currently not regulated by the Federal governement as

asbestos.

PCMe structure (modified)= A fibrous structure of aspect ratio > 3:1, longer than 5 um, and which has a diameter > 0.25 um with no upper width boundary. This definition

has been modified from the method to meet the client's

project requirements.

PCMe Fiber or Bundle (modified) = A Fiber or Bundle of of aspect ratio > 3:1, longer than 5 um, and which has a diameter > 0.25 microns with no upper width
boundary. This definition has been modified from the method to meet the client's project requirements.

Concentration (Reg) = include all federally regulated asbestos types. Currently Chrysotile, Amosite, Actinolite, Tremolite, Anthophyllite and Crocidolite

Concentration (all) = include all federally regulated asbestos types (Chrysotile, Amosite, Actinolite, Tremolite, Anthophyllite and Crocidolite) and any Non-regulated

Amphiboles

Min ID Level = the minimum level of analysis that must have been met to be included in the reportable structure count. If any fibrous structure did not meet the minimum ID

level, it would not be included in the concentration.

NAM = Non Asbestos Mineral. A mineral fiber that has been rejected from being either Amphibole or Chrysotile

Concentrations and 95% Confidence Intervals are based on a Poissonian distribution. Structure counts above 31 may be better expressed with a Gaussian distribution.
EMSL maintains liability limited to the cost of analysis. This report relates only to the samples reported above and may not be reproduced except in full without written
approval of EMSL. EMSL is not responsible for sample collection activities or analytical limitations. Interpretation and use of results are the responsibility of the client.

Comment: Samples collected on 0.8 um filters.

Initial Report
Tetra Tech BCBP PCMe Report Template Version: 1.2

Kby e

Approved Signatory
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ISO 10312

International Standard for the Determination of Asbestos Fibers-Direct Transfer Transmission Electron

Microscopy

Bench Sheet Data

Client:| Tetra Tech Scope:|04-01
EMSL Sample ID: 041423333-0011 GO area (mm?): |0.0132 Mag.|10,000
Customer Sample: BC-AA-04-00009 Grid Box : 0414-TetraTech-07: P Analyst(s):|F. Craig

Chi2 Test for Uniformity:

57.56-Random

Pore Size (micron):

0.8

Analysis Date:

08/18/2014 & 08/19/2014

. Particu!ate. 15%
Project ID: NDOT NOA / 10353259.02 Loading:
Structure
Structure T Number Dimensions (um) Level of ;

Grid Grid ype Mineral Type Image Structure Comments
ID | Opening Primary | Total | Length| Width ID Number
P2 B8 None Detected
P2 B6 None Detected
p2 B4 None Detected
P2 B2 None Detected
P2 C1l None Detected
P2 C3 None Detected
p2 C5 None Detected
P2 C7 None Detected
p2 C9 None Detected
P2 D10 None Detected
p2 D8 None Detected
P2 D6 MD11 1 17.8 11.88 ADX Actinolite
P2 D6 MF 1 10 2.6 ADX Actinolite 010485D
P2 D4 None Detected
p2 D2 None Detected
P2 El None Detected
p2 E3 None Detected
P2 E5 None Detected
p2 E7 MD11 2 9.5 2.38 ADX Actinolite
P2 E7 MF 2 7.6 0.72 ADX Actinolite 010487D
P2 E9 None Detected
P2 F10 MD11 3 5.7 1.3 ADX  Non Reg.Amph.

P2 F10 MF 3 5.7 0.72 ADX  Non Reg.Amph. 010489D
P2 F8 MD11 4 21.2 156 ADX Actinolite
P2 F8 MF 4 10.7 1.8 ADX Actinolite
P2 F6 None Detected
P2 F4 None Detected
P2 F2 F 5 5 6.6 0.72 ADX Actinolite 010491D
P2 G3 MD11 6 8.3 4.75 NAM  Non Asb. Mineral
P2 G3 MF 6 7.4 1.44 NAM  Non Asb. Mineral
P2 G7 MD11 7 309 10.69 ADX Actinolite
P2 G7 MF 7 29 2.62 ADX Actinolite 010493D
P2 G9 None Detected
P2 H10 None Detected
P2 H8 None Detected
P2 H6 None Detected
P2 H4 MD11 8 20 18 ADX Actinolite
P2 H4 MF 8 10 1.32 ADX Actinolite

200 Route 130 North
Cinnaminson, NJ 08077




ISO 10312

International Standard for the Determination of Asbestos Fibers-Direct Transfer Transmission Electron

Microscopy

Bench Sheet Data

Client:| Tetra Tech Scope:|04-01
EMSL Sample ID: 041423333-0011 GO area (mm?): |0.0132 Mag.|10,000
Customer Sample: BC-AA-04-00009 Grid Box : 0414-TetraTech-07: P Analyst(s):|F. Craig

Chi2 Test for Uniformity:

57.56-Random

Pore Size (micron):

0.8

Analysis Date:

08/18/2014 & 08/19/2014

. Particu!ate. 15%
Project ID: NDOT NOA / 10353259.02 Loading:
Structure
Structure T Number Dimensions (um) Level of ;

Grid Grid ype Mineral Type Image Structure Comments
ID | Opening Primary | Total | Length| Width ID Number
p2 11 None Detected
P2 15 None Detected
p2 17 MD11 9 10.9 4.75 ADX Actinolite
P2 17 MB 9 7.1 1 ADX Actinolite
p2 19 None Detected
P3 19 None Detected
P3 15 MC11 10 10 27.1 20.9 ADX Actinolite
P3 13 MD11 11 13.1 2.38 ADX Actinolite
P3 13 MF 11 13.1 0.72 ADX Actinolite
P3 11 None Detected
P3 H4 MD11 12 145 7.61 ADX Actinolite
P3 H4 MF 12 121  1.02 ADX Actinolite
P3 H8 MD11 13 10.5 8.3 ADX Actinolite
P3 H8 MF 13 6.9 0.72 ADX Actinolite
P3 H8 MD11 14 11.9 5.65 NAM  Non Asb. Mineral
P3 H8 MF 14 10.9 1.25 NAM  Non Asb. Mineral
P3 H10 None Detected
P3 G9 None Detected
P3 G7 None Detected
P3 G3 None Detected
P3 F2 MD11 15 29.7 171 ADX Actinolite
P3 F2 MF 15 6.4 1.44 ADX Actinolite
P3 F2 MD11 16 21.4 1.68 ADX  Non Reg.Amph.

P3 F2 MF 16 21.4 0.5 ADX  Non Reg.Amph. 010498D
P3 F4 None Detected
P3 F6 None Detected
P3 F8 MD11 17 7.4 3.58 ADX Actinolite
P3 F8 MF 17 6.2 1.44 ADX Actinolite
P3 F10 None Detected
P3 E7 None Detected
P3 EE None Detected
P3 El MD11 18 5.9 2.16 ADX Actinolite
P3 El MF 18 5.2 1.44 ADX Actinolite
P3 D2 None Detected
P3 D4 F 0 0 219 2.86 ADX Actinolite
P3 D6 None Detected
P3 D8 MD11 19 9.5 1.44 ADX Actinolite
P3 D8 MF 19 8.3 1 ADX Actinolite
P3 C9 MD11 20 11.6 354 ADX Actinolite

200 Route 130 North
Cinnaminson, NJ 08077




ISO 10312

International Standard for the Determination of Asbestos Fibers-Direct Transfer Transmission Electron

Microscopy
Bench Sheet Data

Client:| Tetra Tech Scope:|04-01
EMSL Sample ID: 041423333-0011 GO area (mm?): [0.0132 Mag.|10,000
Customer Sample: BC-AA-04-00009 Grid Box : 0414-TetraTech-07: P Analyst(s):|F. Craig
Chi2 Test for Uniformity: 57.56-Random Pore Size (micron): |0.8 Analysis Date:|08/18/2014 & 08/19/2014
. Particu!ate. 15%
Project ID: NDOT NOA / 10353259.02 Loading:
Structure
Structure T Number Dimensions (um) Level of ;

Grid Grid ype Mineral Type Image Structure Comments
ID | Opening Primary | Total | Length| Width ID Number

P3 Cc9 MF 20 11.6 1.68 ADX Actinolite

P3 C5 None Detected

P3 C7 MD11 21 9 3.32 NAM  Non Asb. Mineral

P3 Cc7 MF 21 9 1.2 NAM  Non Asb. Mineral

P3 C3 None Detected

P3 B4 None Detected

P3 B6 None Detected

P3 B8 None Detected

P3 B10 None Detected

P3 A7 None Detected

P3 A5 None Detected

P3 A3 MD11 0 199 4.24 ADX  Non Reg.Amph.

P3 A3 MB 0 19.9 1.2 ADX  Non Reg.Amph.

200 Route 130 North
Cinnaminson, NJ 08077




ISO 10312

International Standard for the Determination of'Asbestos Fibers-Direct
Transfer Transmission Electron Microscopy
Structure Sketch Sheet for Direct Data Entry

EMSL Order ID: 041423333-0011
Client Sample: BC-AA-04-00009

Client: Tetra Tech

Page

| of _ 3
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Primary Structure # 9‘

Primary Structure # ’5
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Analyst: FC

Date: ,?/20//4/

Scope: oY of

200 Route 130 North Cinnaminson, NJ 08077
www.emsl.com




ISO 10312

International Standard for the Determination of Asbestos Fibers-Direct
Transfer Transmission Electron Microscopy
p Structure Sketch Sheet for Direct Data Entry

EMSL Order ID: 041423333-0011 Client: Tetra Tech

Client Sample: BC-AA-04-00009 Page Py of D.

Primary Structure # D\O Primary Structure # ;l )

Primary Structure # O Primary Structure #
2

7
Primary Structure # Primary Structure # Primary Structure # Primary Structure #
Primary Structure # Primary Structure # Primary Structure # Primary Structure #
Primary Structure # Primary Structure # Primary Structure # Primary Structure #
Structure # Structure # Structure # Structure #
Analyst: FC Date: _£/2° / 44 Scope: @ I

200 Route 130 North Cinnaminson, NJ 08077
www.emsl.com




Realtime: 95.3
Livetime: 74.4 041423333-0011 BC-AA-04-00009 P2 D2 1 ActiiSpactrum3
T T T

' ' i ! ' ' 1021

Counts

o.00 1.28 2,96 .84 S5.12 .40 T.68 5.96 10,24
“-Ray Energy [Ke'

Quantitative Rezults for Spectrum=
&nalyzis: Thin Film  Method: Standardless
Acquired 12-Aug-2014, 100.0 Ke' @10 e'fchannel

Element Weight 3% Std. Dev. Atomic % Ouxide % Cations  k-Ratio  Intensities FWHM (W] ROI (gross)
CHygen 44,58 0,52 &0,91 0.00 0.0000  0,0000 0.0 65,9 1422.40
Magnesium 10,33 0.1z 9,47 17.47 [(Mgo) 39767 0,1924 2396.0 T9.0 25058.44
Silicon 28.02 0.3z 21.81 59,95 [SiD2) 8.2349 0.4213 74502 86.0 Tag4.02
Calcium 7.0 0.9 4,31 11.06 [Cad) 16276 0.,0772 2181.2 109.7 2349.035
Iran 2,96 0.10 3,51 11.53 (Fed)] 12246 0.,0717 1964.6 1359 1909.50

Total 10000 10000 14,7637



Realtime: 194,1
Livetime: 197.1 041423333-0011 BC-AA-04-00009 P2 F10 2 MEASpectruma
T T n T T T T T T
i 1020

Counts

o.00 1.28 2,96 .84 S5.12 .40 T.68 5.96 10,24
“-Ray Energy [Ke'

Quantitative Rezults for Spectrums
&nalyzis: Thin Film  Method: Standardless
Acquired 12-Aug-2014, 100.0 Ke' @10 e'fchannel

Element Weight 3% Std. Dev. Atomic % Ouxide % Cations  k-Ratio  Intensities FWHM (W] ROI (gross)
CHygen 42,20 0.50 61,06 0.00 0.0000  0,0000 0.0 65,9 240,27
Magnesium 6,34 0.0s 5,43 11.50 ([Mgo) 24307 0,1450 1617.8 T9.0 1744.88
Silicon 27.48 0.3z 22,12 58,72 [SiD2) 8,332 0.5376 T429.9 86.0 T483.21
Calcium 5.15 0.9 4,60 11.40 [Cad) 1.73z20 00911 2306.2 109.7 2378.89
Iran 14,23 016 5.76 12,31 (Fed) 2,1707 0,1260 31987 1359 3044.53

Total 10000 10000 14,6660



SAED Indexing Form
Revision 1.0
April 23, 2014
AMPHIBOLE SAED INDEXING FORM
EMSL Order Number: 041423333 Date: Aug 18, 2014
Indexing of Image Number: 010485 Scope #: 04-01
Reference / Sample No: 0011-04-01 By: F Craig
Preliminary ID: ACTINOLITE
Using Camera Constant of: 2.950e-003 1/A Pixels
Determined from Reference: AuCal-081214_10469
Measured Inter-Row Spacing: 192.6 Pixels
Mean Distance between spots on Center row (d2): 74.47 Pixels
Mean Distance between spots on slant vector (d1): 196.63 Pixels
3 atea RE % %
Inter-row Spacing (Angstroms): 1.760 1.759 1.671 1.847
d2 or hkO (Camera K/zero row dist.): 4.552 4.520 4.294 4.746
d1 or hkl (Camera K/slant vector dist.): 1.724 1.718 1.632 1.804
Ratio of hkO/hkl: 2.640 2.631 2.499 2.763
Angle of Slant Vector (Measured): 79.6 79.010 75.060 82.961

From SAED Reference Book, "unknown" diffraction pattern was found to

be that of:  Actinolite By: F Craig

Miller Indice hk0: (. 040 ) ° y

L4

Miller Indice hkl: (223 ) p.
With a Zone Axis of: | 302 ]

Preliminary Identification was X CORRECT

INCORRECT g Accelerating voltage Magmﬁcaunn‘ﬁ\m Numhev‘samp\e\
Percent accuracy to date: 100 %

Controlled Document
Confidential Business Information/Property of EMSL Analytical, Inc

Page 1 of 1




EMSL Analytical, Inc.
200 Route 130 North
Cinnaminson, NJ 08077
856-303-2500
www.EMSL.com

Edward Surbrugg
Tetra Tech

303 Irene Street
Helena, MT 59601
Phone: 406-442-5588

Project: NDOT NOA / 10353259.02

Customer ID:  MAXI57
Customer PO:  NA
Received: 8/12/2014 9:30
Date Sampled:  08/10/2014 08:00
EMSL Order: 041423333
Report Date:  08/26/14

ISO 10312

International Standard for the Determination of Asbestos Fibers - Direct Transfer TEM -

Modified for PCMe Analysis

Customer Sample Number: BC-AA-02-00009 Air volume: 10800 Liters
EMSL Sample Number: 041423333-0012 Grid Opening Area: 0.0132 mm?2
Minimum Level of analysis (chrysotile): CD Grid Openings Analyzed: 68
Minimum Level of analysis (amphibole): ADX
Magnification used for fiber counting: 10,000
Aspect ratio for fiber definition: 31
Min Length/ Width to be counted (nm): >5/0.25-none
Area of collection filter (mm2): 385 Analysis Date: 08/12/2014
Result of Chi2 Test: 66.00 Random Analyst: F. Craig
Analytical Sensitivity: 0.000040  Structure/cc Limit of Detection: 0.000119  Structure/cc
Poisson 95 % Confidence Interval
Structure Class Min Primary Total Density Concentration LCL uUcCL

ID Level Str. Str. Str/mm2 (Strlcc) (Str/cc) (Stricc)
PCMe Structures (Chrys) CD 0 - 0.00 0.000000 0.000000 - 0.000119
PCMe Structures (Amph) ADX 2 - 2.23 0.000079 0.000000 - 0.000250
PCMe Structures (NRA) ADX 0 - 0.00 0.000000 0.000000 - 0.000119
Total PCMe Structures (Regulated) CD/ADX 2 - 2.23 0.000079 0.000000 - 0.000250
Total PCMe Structures (All) CD/ADX 2 - 2.23 0.000079 0.000000 - 0.000250
PCMe Fibers and Bundles (Chrys) CD - 0 0.00 0.000000 0.000000 - 0.000119
PCMe Fibers and Bundles (Amph) ADX - 2 2.23 0.000079 0.000000 - 0.000250
PCMe Fibers and Bundles (NRA) ADX - 0 0.00 0.000000 0.000000 - 0.000119
Total PCMe Fibers and Bundles (Regulated) CD/ADX - 2 2.23 0.000079 0.000000 - 0.000250
Total PCMe Fibers and Bundles (All) CD/ADX - 2 2.23 0.000079 0.000000 - 0.000250
Non Asbestos Mineral Structures NAM 0 0 - - - - -
Asbestiform Minerals Present: Actinolite

Explanation of Results
NRA = Non-Regulated Amphibole. A suspected mineral fiber that is a member of the Amphibole group, but is currently not regulated by the Federal governement as
asbestos.

PCMe structure (modified)= A fibrous structure of aspect ratio > 3:1, longer than 5 um, and which has a diameter > 0.25 um with no upper width boundary. This definition
has been modified from the method to meet the client's project requirements.

PCMe Fiber or Bundle (modified) = A Fiber or Bundle of of aspect ratio > 3:1, longer than 5 um, and which has a diameter > 0.25 microns with no upper width
boundary. This definition has been modified from the method to meet the client's project requirements.

Concentration (Reg) = include all federally regulated asbestos types. Currently Chrysotile, Amosite, Actinolite, Tremolite, Anthophyllite and Crocidolite
Concentration (all) = include all federally regulated asbestos types (Chrysotile, Amosite, Actinolite, Tremolite, Anthophyllite and Crocidolite) and any Non-regulated
Amphiboles

Min ID Level = the minimum level of analysis that must have been met to be included in the reportable structure count. If any fibrous structure did not meet the minimum ID
level, it would not be included in the concentration.

NAM = Non Asbestos Mineral. A mineral fiber that has been rejected from being either Amphibole or Chrysotile
Concentrations and 95% Confidence Intervals are based on a Poissonian distribution. Structure counts above 31 may be better expressed with a Gaussian distribution.

EMSL maintains liability limited to the cost of analysis. This report relates only to the samples reported above and may not be reproduced except in full without written
approval of EMSL. EMSL is not responsible for sample collection activities or analytical limitations. Interpretation and use of results are the responsibility of the client.

Comment: Samples collected on 0.8 um filters.

Kby e

Approved Signatory

Initial Report
Tetra Tech BCBP PCMe Report Template Version: 1.2
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ISO 10312

International Standard for the Determination of Asbestos Fibers-Direct Transfer Transmission Electron

Microscopy

Bench Sheet Data

Client:| Tetra Tech Scope:|04-01
EMSL Sample ID: 041423333-0012 GO area (mm?): [0.0132 Mag.|10,000
Customer Sample: BC-AA-02-00009 Grid Box : 0414-TetraTech-07: S Analyst(s):|F. Craig
Chi2 Test for Uniformity: 66.00-Random Pore Size (micron): |0.8 Analysis Date:|08/21/2014
. Particu!ate. 10%
Project ID: NDOT NOA / 10353259.02 Loading:
Structure
Structure T Number Dimensions (um) Level of ;
Grid Grid ype Mineral Type Image Structure Comments
ID | Opening Primary | Total | Length| Width ID Number
S2 B8 None Detected
S2 B6 None Detected
S2 B4 None Detected
S2 B2 None Detected
S2 C3 None Detected
S2 C5 None Detected
S2 C7 None Detected
S2 C9 None Detected
S2 D10 None Detected
S2 D8 None Detected
S2 D6 None Detected
S2 D4 None Detected
S2 D2 None Detected
S2 E3 None Detected
S2 E5 None Detected
S2 E7 None Detected
S2 E9 None Detected
S2 F10 None Detected
S2 F8 None Detected
S2 F6 F 1 1 5.2 0.6 ADX Actinolite 010500D
S2 F4 None Detected
S2 G3 None Detected
S2 G5 None Detected
S2 G7 None Detected
S2 G9 None Detected
S2 H10 None Detected
S2 H8 None Detected
S2 H6 None Detected
S2 H4 None Detected
S2 13 None Detected
S2 15 None Detected
S2 17 F 2 2 6.2 0.9 ADX Actinolite
S2 19 None Detected
S3 J10 None Detected
S3 J8 None Detected
S3 J6 None Detected
S3 J4 None Detected
S3 13 None Detected

200 Route 130 North
Cinnaminson, NJ 08077




ISO 10312

International Standard for the Determination of Asbestos Fibers-Direct Transfer Transmission Electron

Microscopy

Bench Sheet Data

Client:| Tetra Tech Scope:|04-01
EMSL Sample ID: 041423333-0012 GO area (mm?): [0.0132 Mag.|10,000
Customer Sample: BC-AA-02-00009 Grid Box : 0414-TetraTech-07: S Analyst(s):|F. Craig
Chi2 Test for Uniformity: 66.00-Random Pore Size (micron): |0.8 Analysis Date:|08/21/2014
. Particu!ate. 10%
Project ID: NDOT NOA / 10353259.02 Loading:
Structure
Structure T Number Dimensions (um) Level of ;
Grid Grid ype Mineral Type Image Structure Comments
ID | Opening Primary | Total | Length| Width ID Number
S3 15 None Detected
S3 17 None Detected
S3 19 None Detected
S3 H10 None Detected
S3 H8 None Detected
S3 H6 None Detected
S3 H4 None Detected
S3 G3 None Detected
S3 G5 None Detected
S3 G7 None Detected
S3 G9 None Detected
S3 G10 None Detected
S3 F8 None Detected
S3 F6 None Detected
S3 F4 None Detected
S3 E3 None Detected
S3 E5 None Detected
S3 E7 None Detected
S3 E9 None Detected
S3 D10 None Detected
S3 D8 None Detected
S3 D6 None Detected
S3 D4 None Detected
S3 C3 None Detected
S3 C5 None Detected
S3 C7 None Detected
S3 C9 None Detected
S3 B10 None Detected
S3 B8 None Detected
S3 B6 None Detected

200 Route 130 North
Cinnaminson, NJ 08077




ISO 10312
International Standard for the Determination of Asbestos Fibers-Direct
Transfer Transmission Electron Microscopy
Structure Sketch Sheet for Direct Data Entry

o

EMSL Order ID: 041423333-0012 Client: Tetra Tech

Client Sample: BC-AA-02-00009 Page ] of _{
Primary Structure # Primary Structure # 9‘ Primary Structure # Primary Structure #
—
Primary Structure # Primary Structure # Primary Structure # Primary Structure #
Primary Structure # Primary Structure # Primary Structure # Primary Structure #
Primary Structure # Primary Structure # Primary Structure # Primary Structure #
Structure # Structure # Structure # Structure #

Analyst: ;7/ Date: 413[11"/ Scope: 04 ol

200 Route 130 North Cinnaminson, NJ 08077
www.emsl.com




Realtime: 113.3
Livetime: 21.2 041423333-0012 BC-A4A-0Z2-00009 52 F6 1 ActiSpactruml
T T - T T T T T T
i 110

Zounts

0.00 1.28 2,596 2,84 5,12 &40 T.68 2,96 10,24
®-Fay Energy [(Ket]

Quantitative Results for Spectrumi
Analyzis: Thin Film  Methad: Standardless
Acquired 21-Aug-2014, 100.0 KeV @10 eY/channel

Element Weight 3% 5Std, Dev., Atomic % Oxide % Cations  k-Ratio  Intensities FWHM (e¥] REOI [gross)
CrHygen 45,56 0.46 51,03 0.oa 0.0000  0.,0000 0.0 81,2 2999.,43
Magnesium 11.80 0.1z 10,41 19.57 [Mgd) 3.9223 0.1938 3520,9 a1.4 3614.51
Aluminum 1.35 0.01 1.07F 2.54 [(Al203 04030 00221 4431 24,4 619,23
Silicon 28,21 0.28 21,53 60,35 [SiDz2) 2.11322 04316 9213.7 97,5 29913.19
Calcium 6,21 0,06 3,32 269 [(Cad) 1.2515 0,0535 2247.5 113.0 2247.68
Iran &.87 0.07v 264 2.84 ([Fed] 0,99328 0.0499 1975.2 143.5 Z088.80

Total 100,00 100,00 14,6828



Realtime: 1631
Livetimne: 1409 041423333-0012 BC-A/-02-00009 52 I7 2 ActiSpactrum2
T T T

' ! i ' ' ' 1152

Counts

0.0o 1.28 2,96 .84 S5.12 &.40 T.63 2.95 10,24
#“-Ray Energy [(Ke4']

Quantitative Results far Spectrum2
&nalyzis: Thin Film  Method: Standardless
Acquired 21-Aug-2014, 100.0 Ke'W @10 eV/channel

Element Weight % 5Std. Dev. Atomic % Oxride % Cations  k-Ratio  Intensities FWHM (eV1 ROI (qross)
CHygen 45,61 0.48 51,11 0.oa 0.0000  o0,0000 0.0 21,2 2221,59
Magnesium 11.66 0.1z 10,29 19.34 (Mg 3.8714 0,2025 30674 21.4 3258.20
Silicon 29,11 0.21 22,22 62,22 [SiDZ) 2.3625 04702 8948.5 976 Q158,21
Calcium TET 0.0 4,10 10,74 (Cad) 1.5444 0,0F16& 24481 113.0 227,96
Iran 5,94 0.0& 2,28 7.64  [Fad] 0.82577 0,0474 1504.56 143.5 1663.69

Total 100,00 100,00 14,6361



SAED Indexing Form

Revision 1.0
April 23, 2014
AMPHIBOLE SAED INDEXING FORM
EMSL Order Number: 041423333 Date: Aug 21, 2014
Indexing of Image Number: 010500 Scope #: 04-01
Reference / Sample No: 0012-04-01 By: F Craig
Preliminary ID: ACTINOLITE
Using Camera Constant of: 2.953e-003 1/A Pixels
Determined from Reference: AuCal-081914 10497
Measured Inter-Row Spacing: 63.94 Pixels
Mean Distance between spots on Center row (d2): Pixels
Mean Distance between spots on slant vector (d1): Pixels
3 atea RE % %
Inter-row Spacing (Angstroms): 5.296 5.300 5.035 5.565
d2 or hkO (Camera K/zero row dist.): N/A N/A - -
d1 or hkl (Camera K/slant vector dist.): N/A N/A - -
Ratio of hkO/hkl: N/A N/A - -
Angle of Slant Vector (Measured): N/A N/A - -

From SAED Reference Book, "unknown" diffraction pattern was found to

be that of:  Actinolite By: F Craig -
Miller Indice hko:  ( )
Miller Indice hkl: ( )

With a Zone Axis of: | N/A ]

Preliminary Identification was X CORRECT
INCORRECT g Accelerating voltage Magmﬁcaunn‘ﬁ\m Numhev‘samp\e\
Percent accuracy to date: 100 %

Controlled Document
Confidential Business Information/Property of EMSL Analytical, Inc Page 1 of 1



EMSL Analytical, Inc.
200 Route 130 North
Cinnaminson, NJ 08077
856-303-2500
www.EMSL.com

Edward Surbrugg
Tetra Tech

303 Irene Street
Helena, MT 59601
Phone: 406-442-5588

Project: NDOT NOA / 10353259.02

MAXI57
NA

Customer ID:
Customer PO:

Received: 8/12/2014 9:30
Date Sampled:  08/10/2014 09:00
EMSL Order: 041423333
Report Date:  08/26/14

ISO 10312

International Standard for the Determination of Asbestos Fibers - Direct Transfer TEM -

Modified for PCMe Analysis

Customer Sample Number: FIELD BLANK 081014 Air volume: 0 Liters
EMSL Sample Number: 041423333-0013 Grid Opening Area: 0.0132 mm?2
Minimum Level of analysis (chrysotile): CD Grid Openings Analyzed: 10
Minimum Level of analysis (amphibole): ADX
Magnification used for fiber counting: 10,000
Aspect ratio for fiber definition: 31
Min Length/ Width to be counted (nm): >5/0.25-none
Area of collection filter (mm2): 385 Analysis Date: 08/12/2014
Result of Chi2 Test: N/A N/A Analyst: F. Craig
Analytical Sensitivity: 7.575758  Structure/ mm?2 Limit of Detection: ~ 22.651515  Structure/ mm?
Poisson 95 % Confidence Interval
Structure Class Min Primary Total Density Concentration LCL uUcCL
ID Level Str. Str. Str/mm? Str/ mm?2 Str/ mm2 Str/mm2
PCMe Structures (Chrys) CD 0 - 0.00 NA 0.000000 - 22.651515
PCMe Structures (Amph) ADX 0 - 0.00 NA 0.000000 - 22.651515
PCMe Structures (NRA) ADX 0 - 0.00 NA 0.000000 - 22.651515
Total PCMe Structures (Regulated) CD/ADX 0 0.00 NA 0.000000 - 22.651515
Total PCMe Structures (All) CD/ADX 0 - 0.00 NA 0.000000 - 22.651515
PCMe Fibers and Bundles (Chrys) CD - 0 0.00 NA 0.000000 - 22.651515
PCMe Fibers and Bundles (Amph) ADX - 0 0.00 NA 0.000000 - 22.651515
PCMe Fibers and Bundles (NRA) ADX - 0 0.00 NA 0.000000 - 22.651515
Total PCMe Fibers and Bundles (Regulated) CD/ADX - 0 0.00 NA 0.000000 - 22.651515
Total PCMe Fibers and Bundles (All) CD/ADX - 0 0.00 NA 0.000000 - 22.651515
Non Asbestos Mineral Structures NAM 0 0 - - - - -

Asbestiform Minerals Present:

None Detected

Explanation of Results

NRA = Non-Regulated Amphibole. A suspected mineral fiber that is a member of the Amphibole group, but is currently not regulated by the Federal governement as

asbestos.

PCMe structure (modified)= A fibrous structure of aspect ratio > 3:1, longer than 5 um, and which has a diameter > 0.25 um with no upper width boundary. This definition

has been modified from the method to meet the client's

project requirements.

PCMe Fiber or Bundle (modified) = A Fiber or Bundle of of aspect ratio > 3:1, longer than 5 um, and which has a diameter > 0.25 microns with no upper width
boundary. This definition has been modified from the method to meet the client's project requirements.

Concentration (Reg) = include all federally regulated asbestos types. Currently Chrysotile, Amosite, Actinolite, Tremolite, Anthophyllite and Crocidolite

Concentration (all) = include all federally regulated asbestos types (Chrysotile, Amosite, Actinolite, Tremolite, Anthophyllite and Crocidolite) and any Non-regulated

Amphiboles

Min ID Level = the minimum level of analysis that must have been met to be included in the reportable structure count. If any fibrous structure did not meet the minimum ID

level, it would not be included in the concentration.

NAM = Non Asbestos Mineral. A mineral fiber that has been rejected from being either Amphibole or Chrysotile

Concentrations and 95% Confidence Intervals are based on a Poissonian distribution. Structure counts above 31 may be better expressed with a Gaussian distribution.
EMSL maintains liability limited to the cost of analysis. This report relates only to the samples reported above and may not be reproduced except in full without written
approval of EMSL. EMSL is not responsible for sample collection activities or analytical limitations. Interpretation and use of results are the responsibility of the client.

Comment: Samples collected on 0.8 um filters.

Initial Report
Tetra Tech BCBP PCMe Report Template Version: 1.2

Kby e

Approved Signatory
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International Standard for the Determination of Asbestos Fibers-Direct Transfer Transmission Electron

ISO 10312

Microscopy

Bench Sheet Data

Client:| Tetra Tech Scope:|04-01
EMSL Sample ID: 041423333-0013 GO area (mm?): [0.0132 Mag.|10,000
Customer Sample: FIELD BLANK 081014 Grid Box : 0414-TetraTech-07: Q Analyst(s):|F. Craig
Chi2 Test for Uniformity: N/A Pore Size (micron): |0.8 Analysis Date:|08/14/2014
. Particu!ate. 1%
Project ID: NDOT NOA / 10353259.02 Loading:
Structure
Structure T Number Dimensions (um) Level of ;
Grid Grid ype Mineral Type Image Structure Comments
ID | Opening Primary | Total | Length| Width ID Number
Q1 B8 None Detected
Q1 D9 None Detected
Q1 E5 None Detected
Q1 G3 None Detected
Q1 15 None Detected
Q2 A2 None Detected
Q2 C3 None Detected
Q2 F7 None Detected
Q2 H6 None Detected
Q2 J4 None Detected

200 Route 130 North
Cinnaminson, NJ 08077




O derl D: 041423333

¢

ML ANALYTICAL, INC.
pr— T

EMSL ANALYTICAL, INC.
200 ROUTE 130 NORTH
CinNAMINGON, NJ 08077

PHONE: (800) 220-3675
Fax: (856) 786-5974

Wﬂ'm_‘ﬁenm
¥ Bl fos iv Dilfarent. Nnstructons in Comments™

Third Parly Biling requires writter authorization frorm third parly
ZipiPostal Code: 5V(rf) [ | Country: (/S A-
Telephone #: YO0, YY) 229y

Asbestos Chain of Custody
EMSL Order Number (Lab Use Oniy):

DY IYr»3373

Company : *R’fY‘n,‘[(du
sweet: T \Wgok At Byt | Suin Uiz
Yldene -

City: State/Province: M
Report Yo (Name): Gyl Surbruad

Emait Address: [luurd. Sw\omcﬁa%m)cah s | Fax#: YO LY ) Purchase Order:
Project Name/Number: |(3AS3235F) (72 Please Provide Resuits: Emall [ ] Mail
U.S. State Samples Taken: __ | Conpaecticut Samples: [ | Commaercial [ | Residential

Turnaround Time {TAT) Options”* — Pleasa Check

13 Hour | [] 6 Hour ||:ﬁ.‘4ﬂour |[J48Hour JTJ 72Hour [[] 96Hour | [J1Week |TS.2 Week
I *For TEM Ar 3 fr through 6 b, please cail ahead fo schedide.*There is & premham for 3 Hour TEM AHERA or EPA Level H TAT. You will be asked to sign

an authorizetion form for this service. Analysis completed in accordence

EMSL's Tarms and Conditions located in the Analytical Price Guide.

PCM - Air [ ] Check if samples are from NY

TEM — Alr [[1 4-4.5hr TAT (AHERA only}

TEM- Dust

O NIOSH 7400 ] AHERA 40 CFR, Part 763 [ Microvae - ASTM D 5755

] w/ OSHA Bhr. TWA [] NIOSH 7402 3 [ Wipe - ASTM D6480

PLM - Bulk (re Hmit ] EPA Level ll 3(\‘)‘5‘\ ’I\)ﬂﬂ A ] Carpet Sonication (EPA 800/J-93/167)
[] PLM EPA B00/R-93/116 (<1%) £ 150 10812 0. 0000 SoillRock/Vermiculite

[7] PLM EPA NOB (<1%) TEM - Bulk i r ] PLM CARB 435 - A (0.25% sensitivity)

Point Count

O 400 (<0.25%) ] 1000 {(<0.1%)
Point Count wiGravimetric

[ 400 (<0.25%) [ 1000 (<0.1%)
[0 NYS 198.1 (friable in NY)

[0 NYS 188.6 NOB (non-frfable-NY)

1 NIOSH 8002 {<1%)
L] Checi For Positive Stop — Cieariy identify Homogenous Group

Samplers Name: “VYCAAN D AND

CI TEMEPANOB |
[0 NYS NOB 198.4 {non-friable-NY)
[ Chatfieidd SOP
[l TEM Mass Analysis-EPA 600 sec. 2.5
" TEM — Water: EPA 100.2

Fibers >10um [ Waste [ ] Drinking Other:
All Fiber Sizes [JWaste [ Drinking | []

Filter Pore Size (Air Sarfiples)y, [Rp.8um [ 0.45um

[0 PLM CARB 435 - B (0.1% sensitivity)
) TEM CARB 435 - B (0.1% sensitivily)
] TEM CARB 435 - C {0.01% sensftivity)
[ TEM Qual. via Fifration Technique

] TEM Qual. via Drop-Mount Technique

Samplers Signature:
VolumelArea (Air) Date/Time
Sample # Sampie Deacription HA # {Bulk} Sampled
86 e 05- ool | Sid 5 o800 15 " oo
A - Q- et | Svie \g [O 20 L g }%(rbo
W Pe (] - ovorf] vk + /0. H4YO L iiee Mmim)
:-00-0%- a6 | ik Vo, 00 L |57 "y
B0 -0 - og-azxel | Swefy /0. 440 L gero :’éma
B -0 - -0 S ke WO . [0, 440 o 870 L
e-ma- W -ovood | S W /0, S0 F’“"iy‘;
eg-von v\ oo Sk vy i /o500 ¢ {770 f:ma&
Client Sample # {s): - L Total#of Samples: 25 - -
R-nnqulshud(cmw Date: &> - \.\\l Time: |\ =
Received (Lab): /~/ /:/f/ Date: JY/ /02/ /5/ Time: 7 3T ‘_
Commenta/Special Instructions: A N

Em-

Comeoled Dooara - Aabewns OOC - 85 — 11172012

Page 10of J& pages \3 B'e
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O derl D: 041423333

Asbestos Chain of Custody
EMSL. Order Number (Lab Use Oniy):

EMSL ANALYTICAL, INC.
200 ROUTE 130G NORTH
CiuNAMINSON, NJ 08077

€

U423

PHONE: {800} 220-3675

EMBL ANALYTICAL, WG,
x PROEANCTY

Fax: (856) 786-5074

Additional Pages of the Chain of Custody are only necessary if needed lor additional sample information

<)

VolumelArea (Alr} Date. e
Sample # Sample Description HA # (Bulk) Sampled
' 1014
fatn-01- pooe | ek \ | \0 S0 L DT
-~ r-ley
C-AR- 0300 oL LS B A i 0.0 L PETRS
ook oomer} DY 10,500 L ”‘"“"jms“
BL-Ba- OL-wpid] ?)\)(_f,’?/ _ 10, §u0 L O
G Pualosiony] TRUA %\wl\\./ J— §-10-14 AR
. > // /
\ I \\\ / ‘i //

AN

e

v

Controlad Document — Asbeens COC = RS - tA12012

Page (X of 7 pages
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