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'\ 2.0 INTRODUCTION
INTRODUCTION

o 2.1 Study Title
L

Covance Laboratories Contamination Testing
| 2.2 Purpose

Covance Laboratories has been contracted by 3M to conduct toxicological studies of n-
methyl FOSE alcohol, n-ethyl FOSE alcohol, and potassium perfluorooctanesulfonate on
rats. Recent results have indicated trace amounts of n-ethyl FOSE metabolites are present
: in the liver and blood of the control rats used in these studies. It has been speculated that
| the control rats are being exposed to one or more of these test compounds through the air,
) either as a particulate or gas. The objective of this study was to investigate potential
contamination sources within the study housing area of these studies.

2.3 Regulatory Compliance

The testing was not performed for compliance purposes. Testing was requested by
John Butenhoff of 3M Toxicology Services for use as internal 3M confidential
information only.

2.4 Quality Assurance

The protocol and study conduct were reviewed by the quality assurance unit in
accordance with 3M Environmental Technology and Safety Services (ET & SS)
standard operating procedures and policies.

0 2.5 Summary of Test Results

) In air samples taken from Room 3045, EtFOSE-OH was detected by high
. performance liquid chromatography (HPLC)/electrospray mass spectrometry
(ESMS) at levels below the practical quantitation limit (approximately 0.17 ppb/L)
3 but above the method detection limit (approximately 0.02 ppb/L). PFOS was not

detected at levels above the blanks in any room. Analysis of wipes from the backs

of rats in Room 3045 contained a measurable amount of EtFOSE-OH; wipes from

rats in other rooms did not. Due to variations in sampling technique, wipe samples

were not quantifiable. Wipes from animal backs were not analyzed for PFOS.
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The Fourier transform infrared (FTIR) test results for the target analytes were below
the detection limit of the instrumentation (approximately 100 ppb). Fluorochemical
compounds were not detected. Ammonia was the only detectable compound within
the FTIR spectra other than carbon dioxide and water. The ammonia results are
presented in the following table along with the American Coaference of
Governmental Industrial Hygienists (ACGIH) Threshold Limit Value (TLV) time-
weighted average (TWA) concentration for an 8-hour workday.

Table 2.0-1:
Summary of Room Test Results
Source Sampling Average ACGIH TLV:
Constituent Method Concentration TWA - 8 Hr Work Day
Room 349 |
Ammonia FTIR 1.60 ppm 25 ppm
Room 3004
Ammonia FTIR 7.17 ppm 25 ppm
Room 3045
Ammonia FTIR 8.26 ppm 25 ppm
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3.0 MATERIALS
MATERIALS

3.1 Test, Control, and Reference Substances

The test and control materials are not applicable to this study. The reference
materials were ethylene, nitrogen, n-methyl FOSE alcohol and n-ethyl FOSE
alcohol for FTIR monitoring.

3.2 Source of Materials

The reference materials were as follows:

n-methyl FOSE alcohol — Lot 648
n-ethyl FOSE alcohol — TN-A-1884 61691-16

Certified gases provided by Oxygen Services Co., Inc.:

nominal 20 ppmv ethylene in nitrogen
zero grade nitrogen

Revision 0 7
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4.0 EXPERIMENTAL - OVERVIEW
EXPERIMENTAL - OVERVIEW

4.1 Test Program

Extractive and local open path (LOPIR) FTIR spectroscopy as well as fast gas
chromatography (GC)-ion mobility spectrometry (IMS) were used to verify or
refute the presence of fluorinated compounds at ppbv levels in the dietary study
housing air at Covance Laboratories. Additionally, silica gel tubes, charcoal tubes
and glass fiber filters were used to screen for the presence of the test compounds in
the study housing air. It was anticipated that any test compounds present as airborne
particulates or adsorbed onto airborne particulates were trapped by both the filters
and sorbent tubes.

Samples were taken from each room of the rat drinking water for electrospray mass
spectrometry (ESMS) analysis. Wipes of the rat cages were taken for extraction
and analysis. 6-liter SUMMA passivated canister samples were obtained from each
room for analysis by cryofocus GC/MS.

Three separate studies are currently being conducted for 3M Toxicology at Covance
Laboratories, one for each test compound. The control and dosed rats for a given
study are housed in the same room, while there are separate rat housing rooms for
each study. All three rooms were investigated with the stated techniques on both
Monday, June 29 and Tuesday, June 30. Monday was a change-out day for the rat
cages where there was expected to be a significant amount of activity in the housing
rooms. Tuesday was expected to be non-eventful in the housing areas.

The following tables present a summary of sorbent tubes, filters, and tissue wipes
collected during the test program. Samples were identified by room number, type
of sample (SG = Silica Gel Tube, C = Charcoal Tube, GF = Glass Fiber Filter),
location within the room, and a possible 2 on the end indicating the second time the
room had been sampled. Schematics of each room and sampling locations are

presented in Figures 4.0-1 through 4.0-6.
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Table 4.0-1:

Summary of Adsorbent Tube and Filter Sampling - June 29, 1998
Sample Sample Sample Sample Sample Pump Flow Total Volume
Identification Start Time (hrs) Stop Time (hrs)  Duration (min) Pump ID. Rate (Lpm) of Alr Sampled (L)
3045C-1A&B 10:40 12:48 128 E273 0.62 79.4
3045GF-A 10:40 12:48 128 3M 45347 - 2.03° 260
30455G-A 8:48 11:48 180 (1) 134469 0.57 103
3045C-2A%B 10:40 12:48 128 E1158 0.88 113
3045GF-B 10:40 12:48 128 €277 2.05 262
3045SG-B 8:48 11:48 180 (5) 45351 0.53 854
3045C-3A&B 10:40 12:48 128 E2069 1.12 143
3045GF-C 10:40 12:48 128 E2071 2.60 333
30458G-C 8:48 11:48 180 (3) BFE101186 0.59 106
349C-1A%B 14:09 16:12 123 E1158 0.83 102
349GF-A 14:09 16:12 123 E274 2.08 253
3495G-A 14:09 16:12 123 (1) 134469 0.51 62.7
349C-2A4B 14:09 16:12 123 E2069 1.12 138
349GF-B 14:09 16:12 123 E277 2.04 251
349SG-B 14:09 16:12 123 (3) BFE101186 0.51 62.7
349C-3A&B 14:09 16:12 123 E273 0.60 73.8
349GF-C 14:09 16:12 123 3M 45347 2.02 248
3495G-C 14:09 16:12 123 (5) 45351 0.51 682.7

Table 4.0-2: ‘

Summary of Adsorbent Tube and Filter Sampling —~ June 30, 1998
Sample Sample Sample Sample Sample Pump Flow Total Volume
Identification Start Time (hrs) Stop Time (hrs)  Duration (min) Pump ID. Rate (Lpm) of Air Sampled (L)
3045C-1A24B2 8:27 10:34 127 E1158 0.83 105
3045GF-A2 8:27 .10:34 127 3M 45347 2.01 255
30455G-A2 8:27 10:34 127 (1) 134469 0.60 76.2
3045C-2A2&B2 8:27 10:34 127 E273 0.60 76.2
3045GF-B2 8:27 10:34 127 E277 2.05 260
3045SG-B2 8:27 10:34 127 (5) 45351 0.53 67.3
3004C-1A&B 8:32 10:57 145 £2069 11 161
3004GF-A 8:32 10:57 145 E274 2.06 299
3004SG-A 8:32 10:57 145 (3) BFE101186 0.63 91.4
3004C-2A&B 11:04 12:52 108 E2069 1.1 120
3004GF-B 11:04 12:52 108 E274 2,07 224
3004SG-B 11:04 12:52 108 (3) BFE101186 0.56 60.5
349C-1A2&B2 10:53 12:45 112 E1158 0.81 90.7
349GF-A2 10:53 12:45 112 3M 45347 2.02 226
349SG-A2 10:53 12:45 112 (1) 134469 0.60 67.2
349C-2A2&B2 10:53 12:45 112 E273 0.58 66.1
349GF-B2 10:53 12:45 112 E277 2.04 228
349SG-B2 10:53 12:45 112 (5) 45351 0.60 67.2

*Note: Initial flow used for total volume sampled.
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Table 4.0-3:
o Summary of Tissue Wipe Sampling — June 29, 1998
b
T Sample Sample Room Sample Cage
Description Identification Number Time (hrs) Identification
0 Tissue Blank in Room 3045 Wipe #1 3045 1110 . -
P { Tissue Blank in Room 3045 Wipe #2 3045 11:11 -
i Door Handle in Room 3045 Wipe #3 3045 11:46 -
Front Center Floor in Room 3045 Wipe #4 3045 11:41 -
Middle Center Fioor in Room 3045 Wipe #5 3045 11:43 -
o Back Center Floor in Room 3045 Wipe #6 3045 11:44 -
’ Bottom of Cage Wipe #7 3045 11:15 C90716
Side of Cage Wipe #8 3045 11:16 C90716

" Back of Rat Wipe #9 3045 11:17 C90716
Jz Bottom of Cage Wipe #10 3045 11:21 C90739
L Back of Rat Wipe #11 3045 11:22 C90739

Bottom of Cage Wipe #12 3045 11:25 C90744
= Back of Rat Wipe #13 3045 11:26 C90744
\ Bottom of Cage Wipe #14 3045 11:29 C90846
“ Back of Rat Wipe #15 3045 11:30 C90946

Bottom of Cage Wipe #16 3045 11:33 C80951
y & Side of Cage Wipe #17 3045 11:34 C90951
€ Back of Rat Wipe #18 3045 11:35 C90951

L Bottom of Cage Wipe #19 3045 11:37 C90956

Back of Rat Wipe #20 3045 11:38 C90956

i Tissue Blank in Room 3004 Wipe #21 3004 14:25 -
- Template Blank in Room 3004 Wipe #22 3004 14:26 -
i Wipe Blank in Room 3004 Wipe #23 3004 14:53 -

Door Handle in Room 3004 Wipe #24 3004 14:52 -

o Front Center Floor in Room 3004 = Wipe #25 3004 14:49 -
;{i Middle Center Floor in Room 3004 Wipe #26 3004 14:50 -
L Back Center Floor in Room 3004 Wipe #27 3004 14:51 -

Bottom of Cage Wipe #28 3004 14:30 C92518

Side of Cage Wipe #29 3004 14:31 C92518

i Back of Rat Wipe #30 3004 14:32 C92518
widl Bottom of Cage Wipe #31 3004 14:35 C82523

Back of Rat Wipe #32 3004 14:36 Cg2523

5 Bottom of Cage Wipe #33 3004 14:38 C92528
i Back of Rat Wipe #34 3004 14:39 C92528

) Bottom of Cage Wipe #35 3004 14:41 C92757

Side of Cage Wipe #36 3004 14:42 C92757
- | Back of Rat Wipe #37 3004 14:43 C92757

! Bottom of Cage Wipe #38 3004 14:44 C92762

s Back of Rat Wipe #39 3004 14:45 C92762

Bottom of Cage Wipe #40 3004 14:46 C92767
- Back of Rat Wipe #41 3004 14:.47 coz2767

[
~
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EXPERIMENTAL - OVERVIEW

Table 4.0-4:
Py Summary of Tissue Wipe Sampling — June 30, 1998
Lo
o Sample Sample Room Sample Cage
Description Identification Number Time (hrs) Identification
< Wipe Blank in Room 349 Wipe #42 349 1800 . -
P ) Wipe Blank in Room 349 Wipe #43 349 15:01 -
T Template Blank in Room 349 Wipe #44 349 15:02 -
Front Center Floor in Room 349 Wipe #45 349 15:20 -
) Middle Center Floor in Room 349 Wipe #46 349 15:21 -
: Back Center Floor in Room 349 Wipe #47 349 15:22 -
: Door Handle in Room 349 Wipe #48 349 15:23 -
Bottom of Cage Wipe #49 349 15:04 C94491
. Side of Cage . Wipe #50 349 15.06 C94491
L } Back of Rat Wipe #51 349 15:07 94491
i Bottom of Cage Wipe #52 349 15:07 94496
Back of Rat Wipe #53 349 15:08 C94496
T Bottom of Cage Wipe #54 349 15:10 C94492
; Back of Rat Wipe #55 349 15:11 C94492
i) Bottom of Cage Wipe #56 349 15:12 C94526
Side of Cage Wipe #57 349 15:14 C94526
- Back of Rat Wipe #58 349 15:18 C94526
o Bottom of Cage Wipe #59 349 15:16 C94521
/ Back of Rat Wipe #60 349 15:17 C94521
Bottom of Cage Wipe #61 349 16:18 C94522
Back of Rat Wipe #62 349 15:19 C94522

4.2 Results

The results of FTIR analysis are presented in Table 4.0-5 on page 12. The results of
the fast GC-ion mobility spectrometry, sorbent tubes, filters, tissue wipes, canisters,
and water analyses are presented in the Signed Reports from Individual Scientists

Section of the Appendix.

Ry
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Table 4.0-5:
Summary of FTIR Results — June 29, 1998

Ammonia Method (Results in ppmv)

Room 3045
c0007.abs
c0008.abs
¢0009.abs
¢0010.abs
c0011.abs
c0012.abs
c0013.abs
¢0014.abs
c0015.abs
c0016.abs
c0017.abs
¢0018.abs
c0019.abs
¢0020.abs
¢0021.abs
c¢0022.abs
¢0023.abs
c0024.abs
¢0025.abs

Average, ppmv =

Room 349
c0026.abs
¢0027.abs
¢0028.abs
¢0029.abs
¢0030.abs
c0031.abs
¢0032.abs
c0033.abs
¢c0034.abs

Average, ppmv =

Room 3004
¢0035.abs
¢0036.abs
¢0037.abs
¢0038.abs
¢0039.abs
¢0040.abs
¢0041.abs

Average, ppmv =

6/29/98 9:02
6/29/98 9:04
6/29/98 9:06
6/29/98 9:07
6/29/98 909
6/29/98 9:11
6/29/98 9:13
6/29/98 9:14
6/29/98 9:20
6/20/98 9:21
6/29/98 9:23
6/29/98 9:25
6/29/98 9:27
6/29/98 9:28
6/29/98 9:30
6/29/98 9:32
6/29/98 9.34
6/29/98 9:35
6/29/98 9:37

6/29/98 9:47
6/29/98 9:49
6/29/98 9:50
6/29/98 952
6/29/98 9:54
6/29/98 9:56
6/29/98 9:57
6/29/98 9:59
6/29/98 10:01

6/29/98 10:11
6/29/98 10:12
6/29/98 10:14
6/29/98 10:16
6/29/98 10:18
6/29/88 10:19
6/29/98 10:21

NH,
7.138
7.881

7477
7.642
7.624
7.787
7.772
7.928
8.131
8.605
8.632
8.673
8.348
8.705
9.354
9.129
9.371
9.338
8.26

NH,
1.794
1.772
1.656
1.698
1.591
1.54
1.425
1.463
1.464
1.60

NH,
7.218
7.168
6.845
7.119
7.182
7.296
7.393
TAT

Error+-
0.08
0.09
0.08
0.08
0.08
0.08
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09

0.1
0.1
0.1
0.1
011
0.09

Errors-
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02

Error+-
0.08
0.08
0.08
0.08

0.08
0.08
0.08

Revision 0

12



i
\

BACK TO MAIN

3M ENVIRONMENTAL LABORATORY ET & SS STUDY NO: FS-980618-1

EXPERIMENTAL - OVERVIEW

4.3 Process Description

Three separate studies are currently being conducted for 3M Toxicology Services at
Covance Laboratories, one for each test compound: of n-methyl FOSE alcohol, n-
ethyl FOSE alcohol, and potassium perfluorooctanesulfonate: The control and
dosed rats for a given study are housed in the same room, while there are separate
rat housing rooms for each study.

Door a=C94526 (Upper Right Corner)

Back Room

b = C94521 (2nd From Top Right)
¢ = 94522 (3rd From Top Right)

abcB
def

Sink

d = C94491 (Upper Left Comer)
e = C94496 (2hd From Top Left)
f = C94492 (3'd From Top Left)

A = Approx. 3 ft. High

B = Approx. 5 ft. High (Cage Top)
C = Approx. 5 ft. High (Cage Top)

Center Room

Front Room

Door A

Figure 4.0-1: Room 349 Schematic and Sampling Locations — June 29, 1998

Sink

Door A =Approx. 3 ft. High
B = Approx. 5 ft. High (Cage Top)

Door A

Figure 4.0-2: Room 349 Schematic and Sampling Locations ~ June 30, 1998
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EXPERIMENTAL - OVERVIEW

Back Room

Sink

abc

Center Room

Front Room

Door

d e f

a = C92518 (3'd From Right)
b = C92523 (2nd From Right)
¢ = C92528 (Far Right)

d = C92757 (2nd From Left)
e = C92762 (3rd From Left)
f= C92767 (4th From Left)

Figure 4.0-3: Room 3004 Schematic and Sampling Locations — June 29, 1998

Door

Sink

Figure 4.0-4: Room 3004 Schematic and Sampling Locations — June 30, 1998
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EXPERIMENTAL - OVERVIEW

abce

Back Room

C

Center Room

a = C90956 (37d From Left)

b = C90951 (2nd From Left)

c = C90946 (5t From Left)

d = C90716 (2nd From Left)

e = C90739 (2nd From Right)

f = C90744 (Far Right)

A = Approx. 3 ft. High

B = Approx. 5 ft. High (Cage Top)
C = Approx. 5 ft. High (Cage Top)

Front Room

Door

A

Figure 4.0-5: Room 3045 Schematic and Sampling Locations — June 29, 1998

Door

A

Figure 4.0-6: Room 3045 Schematic and Sampling Locations — June 30, 1998
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50 EXPERIMENTAL - METHODS
EXPERIMENTAL - METHODS

The following table summarizes the U.S. EPA methods and their respective sources.

Table 5.0-1:
Summary of Sampling Procedures

Title 40 CFR Part 63 (July 1, 1996)

Method 320 “Measurement of Vapor Phase Organic and Inorganic Emissions by Extractive Fourier
Transform Infrared (FTIR) Spectroscopy”

Methods for Determination of Toxic Organic Compounds in Air (June 1988)
Method TO14 “Determination of Volatile Organic Compounds (VOCs) in Ambient Air Using Summa

Passivated Canister Sampling and Gas Chromatographic Analysis”

Due to the screening nature of this study, specific methods were not followed. Instead,
the testing used the guidance provided by US EPA Methods 320 and TO14. The data
quality objectives for this testing were quantitative screening.

Major aspects of the sampling, recovery and analytical procedures are summarized on
the following pages.
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EXPERIMENTAL - METHODS

5.1 Fast GC-Ion Mobility Spectrometry

v A hand-portable, GC/IMS Environmental Vapor Monitor II was used for direct

' monitoring of atmospheric vapors. The GC/IMS instrument is based on the
combination of Graseby Ionics, IMS technology for ultra sensitive detection of gas
phase analytes with high speed automated vapor sampling — transfer line gas
chromatography sampling and separation capabilities developed by FemtoScan.
The instrument was operated in the postive ion (G) mode in which the instrument
creates and detects positive ions created from the ionization of the GC column
effluent.

Side View

sampling inlet

Top View ‘ Rear View
. t - sampling
- - indicator
ﬁm’ -"P‘ LCD
onioff <_GIH mode ‘

seloctor

r n

i
power |
C connector | oA
Dy &
1
; i Wl Sewrns

TRGGER ON OFF POWER

o[]®
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SANPLE  AVSCONTROL  SGNAL )

Figure 5.0-1: Fast GC-lon Mobility Spectrometry Monitor
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EXPERIMENTAL - METHODS

5.2 Fourier Transform Infrared Spectroscopy — EPA Method 320

FTIR testing was performed using US EPA Method 320 guidelines. Room air was
sampled through five feet of unheated, %” PFA Teflon sample transfer line and a
nickel coated stainless 10-m infrared multi-pass gas cell with-a gas sampling pump
for the extractive system. A 90-m path was used for the LOPIR instrument that was
utilized by maneuvering the system to a selected area within the room and
collecting data for a certain period of time.

All components were constructed of nickel-coated metal, stainless steel or Teflon to
reduce the number of reactive sites within the sampling system. The sampling
configuration allows the operator to deliver spike gas, sample gas or spiked sample
gas. The data quality objectives for this project were identified as * Quantitative
Screening.”

FTIR Instrument. The FTIR equipment employed for this field test was Midac
Model 12000 extractive FTIR system and the LOPIR instrument. Both systems
were configured with ZnSe beam splitters and a 1-mm mercury cadmium telluride
(MCT) detector. All gas cell windows were ZnSe. The inside walls and mirror
housing of the multi-pass gas cell were nickel coated stainless steel construction.
The spectrometers have an ultimate resolution of 0.5 cm™ unapodized. The
software used to acquire and manipulate all data was Midac AutoQuant 3.01. The
CLS methods used for analyte quantitation are included in the AutoQuant CLS
Method Section of the Appendix. A portable computer was used for data
acquisition.

FTIR Instrument Settings. Apodized (triangle) data was collected from 4500 to 650
cm’ with 64 co-added scans at 0.5 cm™ resolution (gain 1). Gas cell pressure was
continuously monitored for the extractive system using a Pressure Digital
Manometer (PDM) attached directly to the FTIR sample cell.

Reference Spectra. The Hanst spectrum for ammonia was used for sample
quantitation. Spectra developed by 3M Company were used for ethylene.

Background Spectra. Background spectra were generated on the test instrument
using compressed cylinders of high purity dry nitrogen. Any test system change
included the generation of additional background spectra.

AutoQuant Method Pathlength Determination. The certified concentration of
ethylene was inserted for the instrument pathlength in the method. The method

then returned the instrument pathlength rather than the ethylene concentration. The
instrument pathlength was found by averaging all pathlength determinations for the
given instrument during the testing. A 90-m pathlength, based on instrument
calibration performed within the laboratory prior to the test, was used for the
analysis of ammonia.
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EXPERIMENTAL - METHODS

Fourier Transform Infrared Spectroscopy (Continued)

Data Storage. All data were collected and stored as interferogram, single-beam, and
absorbance spectra on Zip disks during the testing. All data were also stored on CD
ROMs located in the 3M ET & SS Archives. Each spectrum-recorded during the
field tests was assigned a unique file name with the extensions .int, .sb, and .abs for
interferogram, single-beam, and absorbance data, respectively. Hard copies of data
sheets containing these names, instrumental conditions, gas cell temperature, gas
cell nominal pathlength, gas cell pressure, and other notes were collected.

Nitrogen Exhaust A
(Optical Bench)

Disant

Figure 5.0-2: Extractive FTIR Schematic

Revision 0 19



BACK TO MAIN

3M ENVIRONMENTAL LABORATORY ET & SS STUDY NO: FS-980618-1

EXPERIMENTAL - METHODS

5.3 SUMMA Canisters Gas Chromatography/Mass Spectrometry —
EPA Method TO14

EPA Method TO14 was used to meaéure concentrations of various compounds in
Rooms 349, 3004 and 3045. Air was drawn from the source+nto a pre-evacuated
SUMMA® passivated canister.

To analyze the contents of the SUMMAR® canisters, the water vapor in the gas
sample was reduced by a Nafion® dryer, and the compounds were concentrated by
collection into a cryogenically cooled trap. The cryogen was removed and the
temperature of the trap raised. The compounds originally collected in the trap were
revolatilized, separated on a gas chromatograph (GC) column, then identified and
quantified by a detector.

The SUMMAR® canisters were analyzed by Pace Analytical Services located in St.
Paul, Minnesota.

5.4 Sorbent Tubes, Filters, Wipes, and Water Samples
Electrospray Mass Spectrometry

Samples were collected using peristaltic pumps that were calibrated prior to
sampling using a piston driven BIOS™ dry-cal meter. Sampling media used for the
collection of fluorochemicals contained silica gel in tubes, charcoal in tubes, or
glass fiber from filters. Wipe samples were collected using methanol as a soaking
agent and a 100cm’ paper template. Water samples were collected in 1-gallon
polyethylene bottles from an individual rack selected in each of the rooms analyzed.

Sorbent tubes and filter samples were stationed at two to three locations within the
room being sampled, once the sample pump flow had been calibrated. One silica
gel tube, two charcoal tubes (front and back), and a glass fiber filter were stationed
at each location. Pump flow rates were approximately 0.5 to 2.1 Ipm for each
monitoring location.

Additional tissue wipe sampling of rats, rat cages, floor areas, and door handles also
was completed for each of the sampling rooms. Sampling was performed by
soaking a tissue with methanol, wiping the sample area of 100 cm? inside a template
(or the back of the animal selected), and placing the tissue inside a 40-ml I-Chem™
sample vial. All samples taken at the facility were placed on ice during the
transportation from the facility to the laboratory.

The samples were analyzed by Pace Analytical Services and 3M Industrial Hygiene
located in St. Paul, Minnesota.
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6.0 DATA ANALYSIS
DATA ANALYSIS

Midac AutoQuant 3.01 software was used for collection and analysis of FTIR
sample spectra generated during the testing. The spectral library standard for
ammonia (H85NH3) was selected from the Hanst Library for data analysis. The

AutoQuant classic least squares method is presented in the AutoQuant CLS Method
Section of the Appendix. -
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7.0 CONCLUSION
CONCLUSION

. EtFOSE-OH detected in air samples indicates that contamination in control animals

T may be due to respiration of gas phase or airborne particles of EtFOSE-OH. Filter
samples collected by wiping the backs of test animals were also determined to contain
EtFOSE-OH. Test material transferred from animal to animal during handling episodes
by the animal technicians may be another route of contamination exposure.

It should be noted that the studies taking place at Covance Laboratories are for
toxicology purposes. Although the ammonia concentrations determined for each of the
rooms are less than the ACGIH TLV TWA for humans, the extrapolation for the effect
of these concentrations on rats should be considered.

B
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8.0 MAINTENANCE OF RAW DATA AND RECORDS
MAINTENANCE OF RAW DATA AND RECORDS

All original data, or copies thereof, were available at 3M ET&SS to facilitate review
and auditing the study during its progress and before acceptance of the final report.
When the final report is completed, control material reserve samples, all original paper
data, including those items listed below will be retained in the archives of 3M ET&SS
for a period of ten years following signing of the final report. The following raw data
and records will be maintained in the study folder in the archives:

Approved protocol and amendments

Study correspondence

Shipping records

Raw data (field and laboratory)

Approved final report (original signed copy)
Electronic copies of data

Supporting records to be retained separately from the study folder in the archives will
include, but not necessarily be limited to the following:

Training records

Calibration records

Instrument maintenance logs

Standard operating procedures, equipment procedures, and methods
Appropriate samples

Approved By:
e T 9/23/75
\ James T. Wolter, Ph.D. Completion Date
"ﬁ{{}ldy Director
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Sponsor:

3M Toxicology Services
Bldg 220-2E-2
St. Paul, MN 55144

PROTOCOL
Study Title:
Covance Laboratories Contamination Testing
Performing Laboratory:

3M Environmental Technology and Safety Services
3M ENVIRONMENTAL LABORATORY
3M Field Analytical Technologies Group
935 Bush Avenue
St. Paul, MN 55106

ET & SS Study No: FS-980618-1
Initiation Date: June 29, 1998
Author: James T. Wolter
3M Laboratory Request No: 11927

Approved By:

O T M ?/7’/92(
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es T. Wolter, Ph.D. Date Andrew Seacat

y Director

Sponsor’s Representative
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1.0 SUMMARY

SUMMARY
STUDY IDENTIFICATION
Covance Laboratories Contamination Testing
3M ET&SS Study Number: FS-980618-1
Test Material: NA
Sponsor: 3M Toxicology Services

Sponsors Representative:

Study Director:

Test Site;

Proposed Study Timetable

Experimental Start Date:

Experimental Completion Date:

Final Report Date:

Revision 0

St. Paul, MN

Andrew Seacat

3M Toxicology Services
Bldg 220-2E-2

St. Paul, MN 55144

James T. Wolter

3M Field Analytical Technologies Group
935 Bush Avenue

Building 2-3E-09

St. Paul, MN 55106

Covance Laboratories

3301 Kingsman Blvd.
Madison, WI 53704

June 29, 1998
June 30, 1998

July 10, 1998
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2.0 INTRODUCTION

INTRODUCTION 2

2.1 Study Title
Covance Laboratories Contamination Testing

2.2 Purpose

Covance Laboratories has been contracted by 3M to conduct toxicological studies of n-
methyl FOSE alcohol, n-ethyl FOSE alcohol, and potassium perfluorooctanesulfonate on
rats. Recent results have indicated trace amounts of n-ethyl FOSE metabolites are present
in the liver and blood of the control rats used in these studies. It has been speculated that
the control rats are being exposed to one or more of these test compounds through the air,
either as a particulate or gas. The objective of this study is to investigate potential
contamination sources within the rat housing area of these studies.

2.3 Regulatory Compliance

This testing is not being performed for regulatory compliance.

2.4 Quality Assurance

The protocol, study conduct, and the final report will be audited by the quality

assurance unit in accordance with 3M Environmental Technology and Safety
Services (ET & SS) standard operating procedures and policies.

Revision 0



S

BACK TO MAIN

3M ENVIRONMENTAL LABORATORY ET & SS STUDY NO: FS-980618-1

3.0 TEST, CONTROL, AND REFERENCE MATERIALS

TEST, CONTROL, AND REFERENCE MATERIALS 3

Test and control materials are not applicable to this study.
The reference materials are as follows:

n-methyl FOSE Alcohol — Lot 648

n-ethyl FOSE Alcohol - TN-A-1884 61691-16

nominal 20 ppmv ethylene in nitrogen
zero grade nitrogen

Revision 0
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4.0 EXPERIMENTAL - OVERVIEW

EXPERIMENTAL - OVERVIEW 4

4.1 Test Program

Local open path Fourier transform infrared spectroscopy (LOPIR) and Fast GC-lon
Mobility Spectrometry will be used to verify or refute the presence of fluorinated
compounds at ppbv levels in the dietary study housing air at Covance Laboratories.
Additionally, charcoal and glass fiber adsorption tubes will be used to screen for the
presence of the test compounds in the study housing air. It is anticipated that any
test compounds present as airborne particulates or adsorbed onto airborne
particulates will be trapped by both the glass fibers and charcoal. Samples will be
taken of the rat drinking water for LC/MS/MS analysis. Wipes of the rat cages will
be taken for extraction and analysis. 6 liter SUMMA passivated canister samples
will be taken for analysis by cryofocus GC/MS. Samples will be taken from
housing room air and the air intakes and exhausts for the rooms.

Three separate studies are currently being conducted for 3M Toxicology at Covance
Laboratories, one for each test compound. The control and dosed rats for a given
study are housed in the same room, while there are separate rat housing rooms for
each study. All three rooms will be investigated with the stated techniques on both
Monday, June 29 and Tuesday, June 30. Monday is a change-out day for the rat
cages where there is expected to be a significant amount of activity in the housing
rooms. Tuesday is expected to be noneventful in the housing areas.
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5.0 EXPERIMENTAL - METHODS

EXPERIMENTAL - METHODS 5

ol Localized Open Path Fourier Transform Infrared Spectroscopy (LOPIR) will follow
o guidance given in US EPA Method 320. Details of the quantitation method used will
. be provided in the final report.
o Adsorption methods are currently being developed and validated for the target

_ compounds. Coconut Charcoal and Glass Fibers will be used as adsorbants. Details of
o the methods will be provided in the final report.

6 Liter SUMMA Passivated Canister samples will be taken and analyzed by
cryofocussed GCMS. Details of the method will be given in the final report.

Details of the Ion-Mobility Spectrometer method will be provided in the final report.
» 5.1 Process Description
= A schematic of Covance Laboratories specifically identifying and documenting the

] rat housing rooms, ventilation, and location of control and dosed rat cages will be
provided in the final report.

TR
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6.0 DATA ANALYSIS

| DATA ANALYSIS 6

f The data analysis will be performed in accordance with the methods stated in this
o protocol.

Revision 0



BACK TO MAIN

3M ENVIRONMENTAL LABORATORY ET & SS STUDY NO: FS-980618-1
70 REPORT
' REPORT 7

| The final report will include the following information if applicable:

e A summary of the test.

o A brief process description, indicating equipment operation during testing; as well
as any other information which may influence the final report.

¢ A simple schematic diagram or photo of the laboratory, showing the sampling
locations.

i)
i e The sampling and analytical procedures, detailing all aspects of sampling and
analysis. Diagrams or photos of test equipment and methods will be included.

L e Complete raw field data, lab analyses and the test results (showing all calculations).

" ¢ Calibration data regarding all sampling and measuring equipment utilized during
o testing.

!
o
v
J
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8.0 MAINTENANCE OF RAW DATA AND RECORDS

MAINTENANCE OF RAW DATA AND RECORDS 8

[ All original data, or copies thereof, will be available at 3M ET&SS to facilitate review
and auditing the study during its progress and before acceptance of the final report.
When the final report is completed, control material reserve samples, all original paper
data, including those items listed below will be retained in the archives of 3M ET&SS
for a period of ten years following signing of the final report. The following raw data
and records will be maintained in the study folder in the archives:

Approved protocol and amendments
) Study correspondence
fal Shipping records
i) Raw data (field and laboratory)
Approved final report (original signed copy)
e Electronic copies of data

Supporting records to be retained separately from the study folder in the archives will
include, but not necessarily be limited to the following:

Training records

Calibration records

Instrument maintenance logs

Standard operating procedures, equipment procedures, and methods
Appropriate samples-
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9.0 GENERAL PROJECT OUTLINE

GENERAL PROJECT OUTLINE | 9

Field Analytical Technologies / General Project Outline

To: Dale Bacon - ET & S Environmental Lab 2-3E-09
Ron Cressman - ET & S Environmental Lab 2-3E-09
Jess Eldridge - ET & S Field Analytical Technologies 2-3E-09
Timothy Gutzkow - Pace
Kurt Oldenburg- ET & S Field Analytical Technologies 2-3E-09
Bill Reagen - ET & S Field Analytical Technologies 2-3E-09
Jeff Stock - ET & S Field Analytical Technologies 2-3E-09
Tom Wagner - Quest Analytical
Anh-Dao Vo - ET & S Field Analytical Technologies 2-3E-09

From: Jim Wolter - ET&S Field Analytical Technologies 2-3E-09
Date: June 18, 1998

Subject: Covance Contamination Testing

Project Number - FS-980618-1
Lab Request No.- U1927
Test Date(s) June 29-30, 1998

Monitoring Requested by:
Name: John Butenhoff
Toxicology Services
Bldg 220-2E-2
Telephone No. (612) 733-1962
FAX No. (612) 733-1733

Monitoring Coordinated by:
Jim Wolter
3M / ET&SS
Building 2-3E-09
935 Bush Ave.
PO Box 33331
St. Paul, MN 55133-3331
Telephone No. (612) 778-7644
Cellular No. (612) 270-0387
Pager No. 1-888-415-0942
FAX No. (612) 778-4226
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GENERAL PROJECT OUTLINE 10

Plant Location / Contact
Plant Name: Covance Laboratories
Address: 3301 Kingsman Blvd. Madison, WI 53704
Plant Contact: Peter Tomford 608-241-7207. -

Project Objective
Covance Laboratories has been contracted by 3M to conduct toxicological
studies of n-ethyl FOSE alcohol, methyl FOSE alcohol, and potassium
perfluorooctanesulfonate on rats. Recent results have indicated trace
amounts of n-ethyl FOSE metabolites are present in the liver and blood of the
control rats used in these studies. It has been speculated that the control rats
are being exposed to one or more of these test compounds through the air,
either as a particulate or gas. The objective of this study is to measure the
concentrations of the target analytes at the lowest limits of detection possible
at the time of testing. LOPIR will be used to verify or refute the presence of
fluorochemicals in the air at ppbv or greater concentrations. Method
development and validation for sampling and subsequent
extraction/desorption using adsorption techniques are currently underway.

Project Schedule
Equipment Preparation - Friday, June 26
Travel - Sunday, June 28
Equipment Set-up - Monday, June 29
Monitoring/Testing ~June 29-30
Return Travel - Tuesday, June 30

Processes Requiring Testing
Indoor Air and Cages at Covance

Test Parameters
n-ethyl FOSE alcohol, methyl FOSE alcohol, perfluorooctanesulfonylfluoride,
perfluorooctanesulfonic acid or salts of perfluoroctanesulfonic acid

Tesf Conditions
Ambient

Gas Stream Characteristics
Indoor Air

Test Methods
LOPIR, Adsorption/GC, Canister GC/MS, LCMS

Estimated Project Cost
$ 5,000

Revision 0
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GENERAL PROJECT OUTLINE 11

Reporting Requirements
Type of report(s) required;
3 copies of Comprehensive Final Report for John Butenhoff
1 copy of Comprehensive Final Report for LIRN Archives
1 copy of Comprehensive Final Report for Field Archives
1 copy of Comprehensive Final Report for QAU Archives

Supplemental Information
The following personnel will need plant entrance and non-escort
privileges:
-Jim Wolter - 3M
-Kurt Oldenburg - 3M
-Andrew Seacat - 3M
-Timothy Johnson - 3M
-Timothy Gutzkow - PACE Laboratories (3M contract No. E-4878-S)
-Tom Wagner - Quest Analytical

Invoicing must be sent to monitoring coordinator including;
- Invoice Date
- Project Description
- Test Dates
- 3M Project No.
- 3M Lab Request No.
- Cost Itemization

Revision 0
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GLP Study
Protocol Amendment

Study Number: U1927
Study Title: Covance Laboratories Contamination Testing
Study Director: James T. Wolter

Amendment Date: September 9, 1998 Amendment Number: 1

The study protocol in the experimental overview section stated that samples would be taken from the
air intakes and exhausts for the rooms. These samples were not obtained during the study conduct.

The study protocol does not refer to silica gel as an adsorbent media. Silica gel, charcoal, and
glass fiber were used as adsorbents during the study conduct.

The study protocol states that the final report will include a schematic of Covance Laboratories
specifically identifying the rat housing rooms, ventilation, and location of control and dosed rat

cages. Location of ventilation, control rat cages, and dosed rat cages were not documented.

These changes would not be expected to have an effect on the outcome of the study.

Approved by:

AT T 00 9>3fe3
( »Szfdy Director Date
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9.2  Signed Reports from Individual Scientists
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Analytical Results and Summary
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1 -

Covance Contamination Testing

]
%
Contract Laboratory: Pace - I
‘ Prepared by: William J. Arseneau
.
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ANALYTICAL SUMMARY

Lab Request No.: U1927 Contract Lab: Pace-1
Department: 0211 3M Requester: J. T. Wolter
Project No.: FS980618-1 Project Lead: J. T. Wolter

Project Description: Covance Contamination Testing

Sample Matrix: Whole air samples collected in SUMMA canisters.
Sample Available Date: 08/01/98

Summary Prepared by: William Arseneau, Pace-I

Date: 9/3/98

Introduction

Three whole air samples were submitted for gas chromatography/mass spectrometry analysis. The
samples were received in 3 liter (L) SUMMA canisters. The samples were analyzed at ambient
temperature by a method closely resembling the US Environmental Protection Agency (USEPA)
Compendium Method TO-14. Method TO-14 requires a specific list of target compounds. The analytes
of interest for this project are ethylfose alcohol (etFOSE-OH), methylfose alcohol (meFOSE-OH) and
perfluorooctanesulfonyl fluoride (POSF). An attempt to detect etFOSE-OH and meFOSE-OH was
unsuccessful at concentrations up to 5 ppmv. A ppbv detection limit is not attainable using this method.

Analytical Results

All quantitative data associated with this report are to be considered estimates. The typical five-point
calibration curve associated with method TO-14 was not analyzed. A three-point calibration curve at 25,
50, and 100 parts per billion by volume (ppbv) was analyzed for POSF to show that the instrument was
capable of detecting the target analytes at these concentrations. Based on the response of the 25 ppbv
calibration standard the quantitation limit is estimated at 10 ppbv. POSF was not detected in the samples
at or above 10 ppbv, but several other compounds were detected. These compounds were reported as
tentatively identified compounds (TICs) in the Report of Laboratory Analysis found in Appendix A. The
TICs were quantified against the average response factor from the total ion chromatograms of the POSF in
the calibration curve (See Appendix A).
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Analytical Summary
Modified EPA Compendium Method TO14

Summary

O A Microscale Purge-and-Trap technique was used to analyze.the standard and the sample associated with

b lab request R2584. An aliquot of the whole air sample contained in a SUMMA canister was trapped

under integrated mass flow control on a glass bead trap held at -150°C. The condensed sample on the

. glass bead trap was then quantitatively transferred to a Tenax trap held at -10°C. The Tenax was then

D desorbed onto an open-tubular cryofocusing trap held at -180°C. The cryofocusing trap was then heated to

‘ transfer the VOC’s to the head of the analytical column where the sample components were separated and

finally detected by a mass spectrometer in the scan mode. A detailed listing of the analytical parameters
can be found under Procedure

Method TO-14 is a method designed for the analysis of volatile organic compounds in ambient air where
_ SUMMA canisters are used for sampling. The working range for Method TO-14 is 0.10 to 200 parts per
i billion by volume (ppbv). An aliquot of air, typically 50 - 500 cc, is removed from the canister under
electronic mass flow control and cryogenically focused on a glass bead trap. The condensed sample is
then desorbed onto to the analytical column for separation of the sample components. The detector
specified in Method TO-14 is a mass spectrometer. This method yields a very precise and accurate
technique for the analysis of ambient level air samples collected in SUMMA canisters.

Sample Preparation

o The samples were pressurized with zero grade nitrogen to a final pressure of 15.0 psig (29.7psia) in order
}‘;}‘;“ to introduce the samples into the Entech air concentrator. The dilution factor was accounted for in the
s sample result calculations and the practical quantitation limits were adjusted accordingly.

£ Procedure
b

GC/MS/Gas Loop Parameters (Instrument ID “Alphie”)

A Hewlett-Packard 5890 GC coupled to a Hewlett-Packard 5989 MS and an Entech 7000 air sample
= preconcentrator and 7016 canister autosampler were used.

! The GC/MS gas loop injection system configuration is listed below:
: GC column: RTX-624 60m, 0.32mm i.d., 1,8 micron film thickness, sn:77398.

GC oven temperature program:

\

Initial temp.: -20°C for 1.0 min.
Ramp 1: 15°C/min. to 60°C, hold 0 min.
T Ramp 2: 10°C/min. to 150°C, hold 0.67 min.
£ Injection port temp.: 260°C
Interface temp.: 200°C
_ Purge A: Initial value OFF
‘ Split flow: 20 mL/min.
g Column head press. S psi hold 6 min. ramp to 15 psi at 1 psi/min.
Solvent delay: None
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7000 Preconcentrator/7016 Canister Manifold

During Concentration Temperature

Module No. 1, Glass Bead Cryotrap -150

Module No. 2, Sorbent Packed Cryotrap -10

Module No. 3, Focusing Trap -180
Desorb/Transfer/Inject Preheat (°C) Final Temp. (°C) Time (min.
Module No. 1, Glass Bead Cryotrap 20 20 2
Module No. 2, Sorbent Packed Cryotrap S0 180 35
Module No. 3, Focusing Trap N/A 109 ; 2
Media Concentrated/Transferred Volume (cc) Flow Rate (scc/min.)
Sample 200 150

Sweep/Dry Purge 50 - 100

Transfer to Packed Column 40 10

Line Conditioning Sample Flush Before Trapping 5 sec.

Carrier Flush Before Trapping 2 sec.

Total Cycle Time 38 min.

System Bakeout Temperature °C) Time (Min.)
Module No. 1, Glass Bead Trap 130 5
Module No. 2, Sorbent Packed Trap 190 5
Regulated Zone Temperature (°C)

8-Port Valve 100

GC Transfer Line 100

Manifold Transfer Line 100

16-Position Select Valve 100

Sample Container Ambient

Transfer line: 100

Mass spectrometer parameters:

Ionization mode: +EI

Scan range: 29 to 550 amu
Scans per second: 13

Source temp.: 250°C
Quadrupole temp.: 125°C

Instrument Calibration Procedure

BACK TO MAIN

A three-point calibration curve was established for POSF by analyzing different volumes of a custom
prepared standard. The percent relative standard deviation (%RSD) for the target compound was 2.9%.

The calibration is considered acceptable if the %RSD is less than or equal to 30%.
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Qualitative Analysis

Sample mass spectra are compared to the mass spectrum of a standard of the suspected compound. Two
criteria must be satisfied to verify the target compound identifications: (1) elution of the sample
component at the same GC retention time as the standard component, and (2) correspondence of the
sample component and standard component mass spectra. Standard and sample mass spectra are
compared using reference spectra obtained on the GC/MS system being used. The mass spectra used for
comparison are from the same standard as that used for retention time comparison. Mass spectral
requirements are as follows:

All ions present in the standard mass spectra at a rélative intensity greater than 10% (most
abundant ion in the spectrum equals 100%) must be present in the sample spectrum.

The relative intensities of ions specified above must agree within +/- 20% between the standard
and sample spectra.

Ions greater than 10% in the sample spectrum but not present in the standard spectrum must be
considered and accounted for by the analyst making the comparison. The verification process
should favor a false positive.

Non-target components present in the sample were tentatively identified based on a spectral library search.
The spectrum of a tentatively identified compound (TIC) was compared to a NBS and WILEY reference
spectral library. Based on the ions present and the relative abundance of each ion, the software
determined the best spectral match. A retention time index was also taken into consideration in the

search algorithm. The TICs listed in this report were not closely reviewed by the analyst and are listed in
the report based solely on a computer search of the sample spectra.

Quantitative Analysis

An internal standard quantitation technique was used to calculate the analyte concentration. For
calibrated compounds, a relative response factor was calculated as follows for each level of calibration:

Equation 1
Response Factor (R;) = (c:)
(4:)
where, A, = Reconstructed ion chromatogram area for the compound;

Cx = Concentration of the compound (ppbv).

The average relative response factor was then determined based on the calibration points. This average
relative response factor was then used to calculate the concentration of an analyte in the sample as
follows:
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Equation 2:

Concentration (ppmv) = %'—QXRX—;)L-)

where,

Ax = Sample extracted ion chromatogram area for the quantitation ion of
compound x, -

C; = Concentration of the associated internal standard (ppmv),

Dy = Dilution factor,

A = Exu'acted.ion chromatogram area for the internal standard quantitation
ion,

-}-e—f- = Average relative response factor for compound x.

Equation 2 was also used for tentatively identified compounds.

Quality Control Procedure

Prior to standard or sample analysis, a system performance check sample (50 ng 4-bromofluorobenzene)
was analyzed to verify the mass spectral performance. This performance sample was compliant. In
addition to the calibration curve, a method blank and closing calibration check standard were analyzed.
The closing calibration check standard met acceptance criteria (+ 25% difference).
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These analytical summary and associated analytical results have been reviewed and are approved for
release by the following analysts. Any questions or comments may be directed to either Bill or Dennis.

/ 7 g e

William J eau, Pace-I Analytical Chemist

778-5875

Dennis R. Seeger, Pace-1
(612) 778-6093

alytical Advanced Chemist
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Appendix A

| Report of Laboratory Analysis
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3M Environmental Laboratory Report of Laboratory Analysis Pace-1
3M Lab Request No.: U1927 Regquester Name: J.T. Wolter
Department: 0211 Project Lead: J.T. Wolter
Project No.: FS980618-1 Phone No.: (612) 778-6176
o Date Received: 8/3/98 7
Project Description: Covance Contamination Testing Report Date: September 10, 1998
_— 3M Sample No.: U1927-123 Initial Pressure (psia): 14.7
‘ i’ Sample Desc.: Room 3045 Final Pressure (psia): 29.7
‘ Canister No.: E1900 Pressure Dilution Factor: 2.0
i :f.: Date Collected: 6/29/98 10:53 Analytical Dilution Factor: 1
fou Analytical Method: GC/MS ) :
o Date Analyzed: 9/4/98 Quantitation Analyte Estimated
- Molecular - Limit Concentration
P { Method Analytes Weight ppby ppby ug/scm
' POSF 502 10 ND ND
Estimated TIC
Molecular Quality Fit Factor Concentration
N Tentatively Identified Compounds (TIC) Weight % ppby ug/scm Q
a Methane, chlorodifluoro- 86 83 2 79 NJ
o Propane, 2-methyl- 58 83 14 34 NJ
Butane 58 74 73 18 NJ
b Acetaldehyde 44 9.0 6.0 11 NJ
L Methanol 32 2.0 28 37 NJ
Butane, 2-methyl- 72 90 9.1 27 N,J
[‘ Pentane 72 83 3.0 9.0 N,J
: Ethanol 46 72 14 27 NJ
2-Propanone 58 9.0 6.0 14 NJ
1-(3-Cyclopentenyl)-2-pentanone 152 9.0 2.4 15 NJ
Hexane 86 86 2.9 10 NJ
Methane, dichloro- 45 5.0 11 21 NJ
2-Propenal 56 5.0 2.6 6.1 N,J
Butanal 72 12 39 12 NJ
Cyclopropane 42 4.0 2.1 3.7 N,J
m Benzene, methyl- 92 90 6.2 24 ‘ NJ
o 1,2-Benzisothiazole 135 91 24 130 NJ
|
]
. Definitions;
o J Estimated concentration, quantitated amount is either below the detection limit or an estimate for a TIC.
N Presumptive identification based on spectral library search.

o ND Not Detected at or above the quantitation limit.
' ppbv  Parts per Billion by Volume

ug/scm Micrograms per Standard Cubic Meter

psia Pounds per Square Inch Absolute
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3M Environmental Laboratory Report of Laboratory Analysis Pace-1
3M Lab Request No.: U1927 Regquester Name: J.T. Wolter
Department: 0211 Project Lead: J.T. Wolter
Project No.: FS980618-1 Phone No.: (612) 778-6176
Date Received: 8/3/98 )
Project Description: Covance Contamination Testing Report Date: September 10, 1998
3M Sample No.: U1927-124 Initial Pressure (psia): 14.7
Sample Desc.: Room 349 Final Pressure (psia): 29.7
Canister No.: E349 Pressure Dilution Factor: 2.0
Date Collected: 6/29/98 15:29 Analytical Dilution Factor: 1
Analytical Method: GC/MS ;
Date Analyzed: 9/4/98 Quantitation Analyte Estimated
Molecular — Limit Concentration
Method Analytes Weight ppby ppbyv ug/scm
POSF 502 10 ND ND
Estimated TIC
Molecular  Quality Fit Factor Concentration
Tentatively Identified Compounds (TIC) Weight % ppby ug/scm Qo
Acetaldehyde 4 83 30 55 NJ
Methanol 32 1.0 3200 4300 N,J
Ethanol 46 72 11 21 N,J
2-Propanone 58 80 43 100 N,J
2-Propanol, 2-methyl- 74 78 11 34 NJ
Hexane ) 86 90 9.1 33 N.J
Onxirane, (¢thoxymethyi)- _ 102 4.0 14 5.9 NJ
Propanal, 2,2-dimethyl- ' 86 46 44 160 NJ
2-Butanone 72 59 6.8 20 NJ
1-Pentene, 2,4,4-trimethyl- ' 112 78 9.8 46 NJ
2-Hexanone, 5-methyl- 114 72 20 95 NJ
Benzothiazole 135 87 15 84 NJ
Definitions:
J Estimated concentration, quantitated amount is either below the detection limit or an ‘estimate for a TIC.
N Presumptive identification based on spectral library search.
ND Not Detected at or above the quantitation limit.
ppbv  Parts per Billion by Volume

ug/scm Micrograms per Standard Cubic Meter
psia Pounds per Square Inch Absolute

10
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3M Environmental Laboratory Report of Laboratory Analysis Pace-I
3M Lab Request No.: U1927 Reguester Name: J.T. Wolter
Department: 0211 Project Lead: J.T. Wolter
Project No.: FS980618-1 Phone No.: (612) 778-6176
: Date Received: 8/3/98
Project Description: Covance Contamination Testing Report Date: September 10, 1998
3M Sample No.: U1927-125 Initial Pressure (psia): 14.7
Sample Desc.: Room 3004 Final Pressure (psia): 29.7
Canister No.: E1893 Pressure Dilution Factor: 2.0
t Date Collected: 6/30/98 12:24 Analytical Dilution Factor: 1
‘ Analytical Method: GC/MS .
Date Analyzed: 9/4/98 Quantitation Analyte Estimated
e Molecular =  Limit Concentration
N Method Apalytes Weight poby poby ug/sem
o POSF 502 10 ND ND
i Estimated TIC
e Molecular  Quality Fit Factor Concentration
Tentatively Identified Compounds (TIC) Weight % ppby ug/sem Q
= Acetaldehyde 4 83 19 35 NJ
i Methanol 32 2.0 87 120 NJ
Butane, 2-methyl- 72 4.0 7.8 23 NJ
‘ Ethanol 46 86 28 54 NJ
: 2-Propanone 58 64 7.6 18 NJ
1-Propanol 60 9.0 8.5 21 NJ
Butanal 72 22 6.7 20 NJ
2-Butanone 72 9.0 43 13 NJ
Isooctane 114 78 52 25 NJ
1-Butanol ' 74 9.0 4.7 14 NJ
N Benzene, 1-ethyl-2-methyl- 120 74 2 110 NJ
‘ Benzene, 1-ethyl-4-methyl- 120 91 17 85 N,J
- Benzene, 1-ethyl-3-methyl- 120 59 5.0 25 NJ
o Disulfide, dimethyl 94 91 42 16 NJ
o Benzene, methyl- 92 64 2.8 11 N,J
i Benzene, 1,2,3-trimethyl- 120 94 28 140 NJ
- 2.0 10 3  NJ

: }_ Benzothiazole 86

‘ [ Definitions:
L J Estimated concentration, quantitated amount is either below the detection limit or an estimate for a TIC.
N Presumptive identification based on spectral library search.
ND Not Detected at or above the quantitation limit.
ppbv  Parts per Billion by Volume
ug/scm Micrograms per Standard Cubic Meter
psia Pounds per Square Inch Absolute

11
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3M Environmental Laboratory Report of Laboratory Analysis Pace-I
3M Lab Request No.: U1927 Reguester Name: J.T. Wolter
Department: 0211 Project Lead: J.T. Wolter

o Project No.: FS980618-1 Phone No.: (612) 778-6176

y Date Received: 8/3/98
' Project Description: Covance Contamination Testing Report Date: September 10, 1998

e 3M Sample No.: Method Blank Initial Pressure (psia): 29.7

O Sample Desc.: Method Blank Final Pressure (psia): 29.7

o Canister No.: NA Pressure Dilution Factor: 1.0

- Date Collected: NA Analytical Dilution Factor: 1

L Analytical Method: GC/MS _

Date Analyzed: 9/4/98 Quantitation Analyte Estimated
o Molecular - Limit Concentration
o ethod Anal Weight ppby ppby ug/scm
. POSF 502 5 ND ND
i

Estimated TIC
Molecular  Quality Fit Factor " Concentration
Tentatively Identified Compounds (TIC) Weight % ppby ug/scm Q
z % None Detected NA NA ND - ND
8
o
P
L
oo
1
-
L
| Definjtions: :
f.;)l J Estimated concentration, quantitated amount is either below the detection limit or an estimate for a TIC.
N Presumptive identification based on spectral library search.

ND Not Detected at or above the quantitation limit.
ppbv  Parts per Billion by Volume

ug/scm Micrograms per Standard Cubic Meter

psia Pounds per Square Inch Absolute

12
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3M Environmental Laboratory - Fluorine Analytical Chemistry Team
Lisa Dick / Kris Hansen

Fluorine Analytical Chemistry Team

Building 2-3E-09

612-778-7540/ 612-778-6018

0 i ladick@mmm.com / kjhansen @mmm.com

: Summary report:
i Analysis of Air Samples and Animal Wipe Samples Collected at Covance
: Laboratory

Vo Summary:

Possible fluorochemical contamination of the animal housing facilities at Covance
Laboratory became an issue when detectable levels of fluorochemicals were identified in control
o test animals. Analysis of liver and sera samples from the control animals indicated the presence
o of perfluoroocantesulfonate (PFOS) and other metabolites of 2(N-ethylperfluorooctane
sulfonamido)-ethyl alchol (ethyl-FOSE-OH). Air and airborne particle samples were collected at
Covance by Jim Wolter and Kurt Oldenburg of the 3M Environmental Lab Field Group. [Details
of the sampling procedure can be found in a report by Jim Wolter and Kurt Oldenburg.] Filters
wiped across the backs of study animals were collected and analyzed. Wipe samples from cages,
) doorhandles, and floors were collected but not analyzed.

In air samples taken from Room 3045, EtFOSE-OH was detected by high pressure liquid
chromatography — electrospray mass spectrometry (HPLC/ESMS) at levels below the practical
quantitation limit (approximately 0.17 ppb/L) but above the method detection limit
(approximately 0.02 ppb/L). PFOS was not detected at levels above the blanks in any room.
This is not unexpected because PFOS is a non-volatile salt. Analysis of wipes from the backs of
rats by gas chromatography — mass spectrometry (GC/MS) in Room 3045 contained a
measurable amount of EtFOSE-OH; wipes from rats in other rooms did not. Due to variations in
sampling technique, wipe samples were not quantifiable. Due to sample limitations, wipes from
animal backs were not analyzed for PFOS.

i
b

EtFOSE-OH Levels in Covance Lab Environment

Covance Sample Location Number of samples EtFOSE-OH detection
Room 3045 Air Samples 4 out of 8 0.02 ppb/L < detect < 0.17 ppb/L
e (GF and charcoal)
Room 3004, 349 Air Samples 16 Non-detect
(GF and charcoal)
Room 3045 Rat Backs 6 Detect (8 ppb/wipe average)
Room 3004, 349 Rat Backs 12 Non-detect

A Experimental summary:
Sample preparation: Methanol or ether extraction of filters and wipe samples

Glass fiber filter and charcoal adsorbates were split and then prepared by extraction with
either ether or methanol. All of the charcoal inside the sterile tubes was extracted with methanol.
Final sample volumes were 1 mL. Rat back wipes were prepared by extraction with ether to a
final volume of 1 mL.

St

09/21/98
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GC: Analysis of EtFOSE-OH in extracts ,

In gas chromatography, an aliquot of sample is injected and vaporized onto a
chromatographic column. Individual components of the sample adsorb to the stationary phase of
the column. As the temperature is raised, components are eluted from the column based on
physical and chemical characteristics. An inert gaseous mobile phase carries the components
through the column. Carrier gas flow rate, column temperature and gas pressure are adjusted to

optimize chromatographic separation.

MS: Analysis of EtFOSE-OH in extracts = .

One method for producing ions for mass spectra is by bombardment with energetic
electrons. In addition to the formation of a molecular ion, a series of reactions leads to the
formation of other fragment ions that may be larger or smaller than the molecular ion and are
useful for compound identification and quantitation.

HPLC: Analysis of PFOS and EtFOSE-OH in extracts

In HPLC, an aliquot of extract is injected and passed through a liquid phase
chromatographic column. Based on the affinity of the analyte for the stationary phase in the
column relative to the liquid mobile phase, the analyte is retained for a characteristic amount of
time. For example, in a standard solution PFOS may elute at 10.5 minutes. Retention times
between a standard PFOS solution and the analyte extracted from filter fibers in this analysis
were matched to within 1% on the HPLC system.

ES/MS: Analysis of PFOS and EtFOSE-OH in extracts

Following HPLC separation, ES/MS provides a rapid and accurate means for analyzing a
wide range of organic compounds, including fluorochemicals. Electrospray, one of the softest
ionization techniques available, is generally operated at relatively mild temperatures. Molecules
are ionized, fragmented, and detected. Initially, the mass to charge range m/z = 100 to 1210 is
monitored following direct flow injection of the samples. Ions characteristic of known
fluorochemicals were observed. These results are used to select ions that can be monitored
selectively for quantitative results.

Analysis of organic fluorine standard compound indicates that the primary ion
characteristic of EtFOSE-OH is m/z = 630 amu, corresponding to the mass of the compound
complexed to acetate anion from the running buffer: CgF;,SO,N(C,Hs)(CH,CH,0OH)/CH;COO".
The primary ion for PFOS is m/z = 499 amu, corresponding to the mass of the anion CsF;7SO;-.
Single ion monitoring was used to determine the concentrations of these ions in the samples.

Quality control summary:

Methanol blanks were analyzed periodically to ensure complete isolation of the sample.
Charcoal and glass fiber filter blanks collected on site were also analyzed and found to be blank.
Quantitation of HPLC-ESMS data for fluorochemicals in air samples is based on the linear
regression of 5 point standard curves from 10 ppb to 1000 ppb or matrix spike recovery
comparisons. Quantitation of wipe samples is difficult due to variations in sampling technique
but qualitative data is reliable.

Quantitation of GC-MS peaks is based on the recovery of known spike amounts in the
same sample matrix and on the linear regression of 5 point standard curves.

09/21/98
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Instrumental specifics:
GC/Mass Spectrometers
Hewlett-Packard ATD 400 Gas Chromatograph and Mass Spectrometer

Column:
Temperature ramp:

Carrier gas:

Spike volume:
Oven temperature:
Trap low temp.:
Desorb time:

Trap fast:

Trap high temp.:
Line temperature:
Pressure:

Valve temperature:
Trap hold:

Desorb flow:

Ions monitored:
Source temperature:
Quad temperature:
EM volts:

Interface temperature:

HPLC system
Hewlett-Packard Series 1100 Liquid Chromatograph
Keystone Betasil C18 column, 2 X 100 mm, 5 pm particle size

Column:

Flow rate:
Solvent A:
Solvent B:
Solvent Gradient:

Injection volume:
Run time:

J& W DB-624 30m

50°C to 250°C @ 20°C/min
250°C hold 5 min

Helium

25 uL =
180°C

-30°C

10 min.

Yes

250°C

225°C

18.4 psi

225°C

5 min.

25 mL/min

540, 448 amu

250°C

125°C

2598 V

250°C

300 pl/min
2.0 mM ammonium acetate
Methanol

40% to 90% B in 8.5 minutes
Hold at 90% B for 3 minutes

Return to 40% B in 1 minute
Hold at 40% B for 1 minute
10 uL

13.5 minutes

Electrospray Mass Spectrometer
Micromass Platform II atmospheric pressure ionization (API) mass spectrometer

09/21/98

Mass Lynx 2.1 software

Cone voltage:
Mode:

Source temperature:
Analyzer pressure:
Ions:

Electrode:

- 60V

electrospray negative
90°C

9.2 x 10° mBar

630, 526, 499
cross-flow

BACK TO MAIN
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Conclusions:

5 EtFOSE-OH detected in air samples indicates that contamination in control animals may

3 be due to respiration of gas phase or airborne particles of EtFOSE-OH. Filter samples collected
by wiping the backs of test animals were also determined to contain EtFOSE-OH. Test material

transferred from animal to animal during handling episodes by the animal technicians may be

ety another route of contamination exposure.

; § Personnel involved with project:

Extractions:  Ogi Krupljanin 7/2/98, 7/9/98, 8/10/98
GC/MS: Kent Lindstrom 8/12/98
LC/MS: Lisa Dick, Kris Hansen, Joy Jenkins 7/2/98, 7/13/98

Raw data archival:

{ ES/MS: Chromatograms included with report. Electronic copy stored on CD within
L Environmental Lab — Fluorine Analytical Chemistry Team area (Harold Johnson).

1 GC/MS: Chromatograms included with report. Electronic copy stored on tape cartridge within
o Environmental Lab — 2™ Floor (Steve Sanders).

o
|
P
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To: 8. Kruse 3M Industrial Hyglena Lab

Analyst: Glenn Johnson , 201-8W-11
Request #: A142581
Project ¥: B41141A6LA
Date: 8/17/98

Analysis done by capillary GC/ECD

N-MeFOSE
N-MeFOSE
#1 . Sample ID mg/cu. meter
‘ 118-Bik 0.9ug
68 < _ 0.005
| 70 < 0,005
el 74 <__0.008
78 < 0.008
. 82 0.014
-] 86 0.025 _
. a0 < 0.007
¢ < 0.007
i 98 ' 0.018
: 102 0.048
108 < 0.007
110 < 0.007
' : , N-Et-FOSE
-, #2 Sample ID mg/cu. meter
B 116-Blk 2.5ug
66 0.027
70 0.005
i 74 0.030
asd 78 < 0.008
82 0.073
b ' 36 0.110
U 90 < 0.007
94 < 0.007
98 0.041
. . 102 < 0.008
‘ 106 < 0.007
110 0.007

L All samples are biank corrected.

Glen Johnédn Anal —
J st
Date: £-/7- <




Fast GC-Ion Mobility Parameters

Scan Timing
Duration: 60 s
Frequency: 3.003 Hz
Scan Data Range
Start: 0.333 s
Stop: 59.61 s
Peak Width: 2 s
Resolution Factor: 30
AVS Control Timers
GC Cycle Timing
Duration: 59 s
Delay: 1s
AVS Sampling
Duration: 2.00 s
Delay: 1s

IMS Separation

Scan Timing
Duration: 0.01 s
Trigger: 0.0002 s
Frequency: 5¢4 Hz
Averages: 8

Scan Axis Range
Start: 2e-5 s
Stop: 0.01 s
Peak Width: 0.0002 s
Resolution Factor: 30

BACK TO MAIN
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n-Methyl FOSE-OH

IMS Response
(Volts)

g
©

c
€0
o

2

0.002 0.004 0.006 0.008 0.01

Time
(Seconds)




BACK TO MAIN

n-Ethyl FOSE-OH

IMS Response
(Volts)

g
©

=
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L

2

0.002 0.004 0.006 0.008

Time
(Seconds)
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Ethyl FOSE Room Cage 6

IMS Response
(Volts)

2]
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c
(o)
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0
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0.002 0.004 0.006 0.008 0.01

Time
(Seconds)




BACK TO MAIN

Methyl FOSE Room

IMS Response
(Volts)

g
@

c
£o
- &
23

0.002 0.004 0.006 0.008 0.01

Time
(Seconds)
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PFOS Room

IMS Response
(Volts)

g
)

c
€0
~ g

Q

0.002 0.004 0.006 0.008 0.01

Time
(Seconds)
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Environmental Lab Air

IMS Response
(Volts)

g
©

c
)
o

Q

0.002 0.004 0.006 0.008 0.01

Time
(Seconds)
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3M ENVIRONMENTAL LABORATORY

9.3 Key Personnel Involved in the Study

Revision 0
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ET & SS STUDY NO: FS-980618-1
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3M Environmental Laboratory

Key Personnel Involved In the Study

Project Coordination:
John Butenhoff
Andrew Seacat =
James Wolter

Sampling:
Tim Gutzgow
Shawn Kruse
Kurt Oldenburg
James Wolter

EPA Method TO14 Analysis:
Bill Arseneau

Sorbent Tubes, Filters, Wipes, and Water Analysis:
Lisa Dick
Kris Hansen
Shawn Kruse

Documentation and Reporting:
Elizabeth Daugherty
Tim Gutzgow
James Wolter

Archives:
Rich Youngblom

Quality Assurance Unit:
Tom Wagner

BACK TO MAIN
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3M ENVIRONMENTAL LABORATORY

9.4  Materials and Equipment

Revision 0
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3M ET&S |
. Environmental Laboratory FTIR Equipment Checklist Page___ [ of [ ,
i Field Analytical Technologies Group ! ' i
‘ifc_:l_h.ty  Covgee€ Lagonmrnics Project Title: (70,/,,,,(; (APce AT i€S  utrmngons T, A
- zf Addris-s. 3% Liagnar Aled. Dept./Project Number: 43_9‘/ / WB V439 )00 0
: City, State Zip: i, frse, ’&/f, 53504 Contact .4, T, fad 405, 241 Fr0F :
!
L Loaded Quantity Loaded Quantity Loaded Quantityj
] 2 Extractive FTIR System* O. / &4Polyethylene Tubing - 1/4" [ O '
ﬂ % Open Path FTIR System 1 ! GXPolyethylene Tubing - 358" | =/ 0
S-FTIR Support Kit Set* B, / T&Teflon Tubing - 1/4 Aoo ’) 2 fng U
, g Airfiow Kit* i N.Teflon Tubing - /8" ZQ N | geed O
" BIOS Calibrator Kit* | |COssTubing___. O
. | Expendable Kit } (] MicroTip FID Kit O
] FTIR Support Kit { | OMicroTip PID Kit =
‘ l Gas Conditioning Kit* | BTool Kit [ 1O
1 Mass Flow Kit / O] Climbing Kit* 0
[ Powerkit / | O50 Rope/Clip O
{ l‘{ Pump Kit* | (J Transport Kit O
| 3 Regulator Kit / (J Tents O
l Rotometer Kit i O Tarps Gas Standards
” Swagelok Kit ) T MET Station® B4 Gas Std#1 __2ewo A/ @0—3
! S Computer Kit* t | O Communication Radios* (BGas Std#2 _F9/7~ £ /
| {SLSKC Pump Kit* V774 (] 12 Vdc Deep Cycle Batt.” gl Gas Std #3 _{ fpwm gﬁ'-( [
[j Gilibrator Kit* I AC Generator* (] Gas Std #4 ! !
| [SPrinter Kit* ! [J Gasoline Can / Funnel O Gas Std #5 |
IL FDewar (Liquid Nitrogen) L T Support Kit Covers [Z Regulator#1 _ I8 '
'*JNCI 110 Vac Heated Pump* (O Transport Cart Cover (ZRegulator #2 _ 352
%D Heated Sample Line-25 ft.* L] HF safety Kit (J Regulator #3
= ~} Heated Sample Line-50 ft.* (J Personnel Safety Kit ﬂ'pp, oy Fym I /
: _ Heated Sample Line-100 ft.* §I£m§ A< foo Vsl ™/ f’*’ Vehicles | ‘
' 5 Heated Line Controller” B Sxcrpn (b-24 LorD s o sk ZCubE Van e
— S-Type Pitot Tube M (,’a Ciwnzr Cpanes ] CEM Trailer !
__] Standard Pitot Tube ___ft. X 2 Cycrwser Covp ) Suburban f
~ [ Summa Canister - 1L U O Trailer - Mobile Lab : !
@iSumma Canister - 6L /2 ) T Truck - Mobile Lab | :
“ ;omments/Additional:

: * Equipment Check Form Required

__orm Completed by: y v / KED | Date Completed:  ¢/24 /7¢ Present on Site: ‘
f 3M ETA&S » 935 Bush Avenue + Mail to: Building 2-3E-09 PO Box 3331 * St. Paul, MN 55133-3331 [ REV - 060198

b=
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9.5 Field Data

Revision 0
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3M ETA&SS

Environmental Laboratory
_Fleld Analytical Technologies Group

Extractive FTIR AutoQuant i l

Sample Collection Data Sheet ! Page of

" Project Name: (-Q/QM(D

l Process Name:

‘i. " Computer ID: |0.7) “FTIR: LDPIK ' Operator(s): KEO/‘(.% ' Date: @/29/@
\—( " Collect Dasc:  COvam(p Lﬂl,b 4/21/::13 TCollect Subdirectory: I Zq\)uﬁqg
E i Backupm: '2‘19 ’ interval: O # Samples: -" # Scans: éq , I Pathlength: qOM
h 1
“ ! Mathod Desc:
f \ * Method Subdirectory: t Method File Name:
. fCreated: Intarferogram 2S Single Beam Z Residual _f_Acsomance
\ : Time | Flow | Static : Diluant
. File Name | (24 hrs) Description (Ipm) (in H20) | (factor)
-~ | B6200| 84 Hq}l\«lﬂa aur chlfamw) - Shind clud - |28 scan | = 1
i lcoml - % 3:52 | Hallwes. asp — ] = 1 —
e | 80 | Hollway gic badiqad = S0 o — | — =
AAl H«llwoa “ __ B e
| A0l | P 2064 == =
; . . ~ |
| 420 | lom 3064 Belwon Packs 4/5 | — = =
Comments: 15 (&’ ’
| T 15
L i Time Flow Static | Diluam
| File Name (24 hrs) Daescription (lpm) | (in H20) ! (tactor}
[l26~31 | 4T | loom 314 — ] ——
5 _ . .
5 01T oo 3004y 096 s — | — —
[l | I
8 ‘ ,
g ] | é
) |
, Commants:
A | Time i | Flow Static : Dduant
[‘ File Name (24 hrs) Description |_tom) | (in H20) ! (facton
X I - i .
! .;
{ | ?
| | |
L i ' | |
e | |
; ‘ }
{ Comments:
s__l
r»“3M ET&SS « 935 Bush Avenue * Mail to: Building 2-38-09 PO Box 33331 « St. Paul. Minnesota 55133-3331 REV070997




BACK TO MAIN

of

c 'gcirszriistal Laboratory Extractive FTIR AutoQuant | {
'i Field Analytical Technologlies Group Sample Collection Data Sheet l Page

" Project Name: (Om

Process Name:

0

i . Computer I1D: lFTIR:

lo"{ Opaerator(s): Mto

' Date: ¢/59h5

' Collect Dasc: CDVMCQ MTM\K [Collact Subdirectory: LYo {3

0 ~\ ' # Scans: 6‘(

i ! Backup. (Wn): Z:P ' Interval: i# Samples:

i Pathlength: ,0 . g

Method Desc

1;

i+ . Method Subdirectory: l Method File Name:

_JX_ Single Beam x Residual

. Created:

X

( Interferogram Absorbance
Lo o . Time ! Flow | Static | Diluant
- FilgName i (24 hrs) ! Description {lom) | (in H20) | (facton)
et | 10:99 | fopom Air badegiun) - hallwy A |-52] —
LJ comi-S | (M Lk,uﬁ..,;,; Y Y | ~50]| —~
o Moo | (2256 qu\waq Aic Yackiatomnd 4 1-~48 |—
e~ g th«.-. e 4 13—
el it | Rem %045, prop Y waste Trte T e
[' - 1b 520 | Boomt WMT 6{o¢b WeIfM 9 98 . —
| Comments:
- i ' Time Flow Static | Diluant
Hl File Name ' (24 hrs) Description (lpm) | (in H20) | (factor)
(L= 2l 3% [ Gpn 004 groq6 md digh 1 [-45]
F7E INES Lom 3, 4o 6 way tres 4 e
‘E; | l
i | ;:
V] |
{._‘ Comments:
; . Time Flow Static | Diluant
L' File Name : (24 hrs) Description | _(lom) | (in H20) | (tactor)
| | = | :
| ;
g |
! ! !
{_é ’ | |
| |
I‘ Comments: '
’ 3M ET&SS « 335 Bush Avenue « Mail to: Building 2-3E-09 PO Box 33331 e St. Paul, Minnesota 55133-3331 REV070997




BACK TO MAIN
D | A
Field & Air Services

T ;- Arn S E CﬂLLEcT ION
; Midget-Sampting-TFrain Field Data Sheet £ Zods

Project Qé\/ AN € Pump Type: Pd constant Rate [ ] Stroke Counter
Samphng Location A dentification Number &S 7.3
“Date 2 -29-78  TestNo.___| Sample Type: [JSource [SAmbient []Personal
r+ Operators TEe /SR K, Sample Medium: []Fitter ﬁc;arbon Tube
{ ' Barometric Pressure A A Inches Hg ] impinger [] Other

. Source Gas Temperature 2 | . S °C s Sample Medium 1.D. No.
| Estimated Moisture Content N A % v/iv  Backup Medium 1.D. No.

_ Goncurrent Airflow: ] ves [ No Sampling Method __ X 7R ACTIVE
F Run | Sampling Time | Sample | Sampling Rate Stroke Counting ‘Sample
S : Rotameter | Calibrated Initial Final Total | Stroke
No. Stan Stop Duration Setting LPM Count Count Strokes | Volume Volume
{‘ Voo:4o | 12:4§ ! 2 mu 0.62 — —| — 77-3(»‘!.
2
. 3
[ 4
Ll

%‘ z

| Blank Preparation

JSampIe Train Description So4zs o - /A 2 £

Analytical Parameters

r
{~ ‘Additional Comments

. CHaflot Thees

‘5V~c > A.xg«, W Lfn > 062
E 273
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DI AW
Field & Air Services
5;;1«14 rLE C_ou.écrnw
Midget Sampting-TraimField Data Sheet Room 3045

" Project C’ VAW C e ' Pump Type: E\Constant Rate Stroke Counter
{"g Sampling Location re Identification Number __ 3 45 347

' Date —29-7% TestNo._____/  Sample Type: [JSource AFAmbient Personal
¢ Operators TG // SRK Sample Medium: MFiner Carbon Tube
| Barometric Pressure N4 Inches Hg ] impinger [Jother —
., Source Gas Temperature 1.5 S Sample Medium 1.D. No. (onss Fasa
| Estimated Moisture Content N %viv Backup Medium I.D. No.

_ Concurrent Airflow: [ Yes o  Sampling Method o TeaA T VE
{: Run | Sampling Time | Sample | Sampling Rate Stroke Counting Sample
i ; Rotameter | Calibrated Initial Final Total | Stroke

No. Start StOp Duration Setting LPM Count Count Strokes | Volume Volume

{i 1 | O: o [2:ye (zgmm —_ 2.3 — —_ - - Q57.9‘/L
12
S EE
@
Ll s
=

| Blank Preparation
L.
Sample Train Description Fo46F — A

~
!
l i
§ - -
- B

~Analytical Parameters

i\lvAdditional Comments
N

Travs Fesce
iik@”‘*é vee 260 = D.02

]
£

3
i N
i
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~ Field & Air Services

; 544"1 . T C’L(,J‘C,"fo/\/
\. Midget-Sampling—Train Field Data Sheet

i
4

Project Com\cp

Pump Type: RIConstant Rate [] Stroke Counter
g:r;.ampling Locati%pc bm %044 }b VeI Uf) Identification Number |5
' Date @l Test No. Sample Type: [JSource [\ Ambient [] Personal

Sample Medium: [] Filter [] carbon Tube

[] impinger ;& Other ilica
Sample Medium I.D. No.

Operators T /RK
{ 3arometric Pressure Inches Hg
~Source Gas Temperature of

\L,_ﬁstimated Moisture Content % v/v  Backup Medium I.D. No.
Concurrent Airflow: (] Yes (CJNo  Sampling Method
Sampling Time | Sample | Sampling Rate Stroke Counting Sample
; Rotameter | Calibrated Initial Final Total | Stroke
Stan StOp Duration Setting LPM Count Count Strokes | Volume Volume
T4 | 1448 | 180mn 0.57 1024 {

% ilank Preparation

-:ample Train Description Siliz 34,0 X 204556-A
! (f

(Mnalytical Parameters

m

(2

AS 1
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w1 Ak
Field & Air Services
= Sn—r\—._m.? Co LLE CT 0 ]
Midget-SamplingTrain Field Data Sheet Leon, 304
;Project C—O VANCE Pump Type: K Constant Rate [_] Stroke Counter
1Sampling Location 2 Identification Number Enszg
“Date (e -29— 98 Test No.._._/___ Sample Type: []Source BI@mbient [] Personal
f Operators q@é’,/ SRK Sample Mediurp; ~&g-Fmewé= JICarbon Tube
~ 'Barometric Pressure ~NA Inches Hg ] impinger [] Other
~ Source Gas Temperature __&1.5 € <F Sample Medium I.D. No.
\; Estimated Moisture Content _A} A % viv  Backup Medium I.D. No.
Concurrent Airflow: [ Yes ¥=No Sampling Method _&xrmacvive
#
i Run | Sampling Time | Sample Sampling Rate Stroke Counting Sample
: Rotameter | Calibrated Initial Final Total | Stroke
No. Stan StOp Duration Setting LPM Count Count Strokes | Volume Volume
f Voo | lze@| (8., — | c.€9 ~— - —| — [hzede
2
: 3

)

{. Blank Preparation

Q'Sample Train Description 30'—{5—@ -7 A \‘é’

{ Analytical Parameters

T

L Additional Comments

- :
L’ T/ | 5% '\Q,H@'&uu;\,'—: O FTE P
(! |

[N
!
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W1 N
Field & Air Services
P S_WL% Cop.ua_-no;v . ;
‘:. Midget-Sampting-TFrainfield Data Sheet 1200#—» 2045
v Project .Co VANCE Pump Type: [MConstant Rate [ ] Stroke Counter
7 Sampling Location R Identification Number Exv7
' Date & ="24=T% Test No. | Sample Type: [JSource BdAmbient [ Personal
r Operators T &6 4!4 Sample Medium: B Fitter [] Carbon Tube
} ' Barometric Pressure Na Inches Hg ] impinger DOther
~ Source Gas Temperature RN.S ¢ 9o Sample Medium 1.D. No. GCanss (sza
|" Estimated Moisture Content AAAC % v/iv  Backup Medium I.D. No.
Concurrent Airflow: ] Yes BXNo  Sampling Method ?&w eTiye
{“& Run | Sampling Time | Sample Sampling Rate Stroke Counting Sample
E : Rotameter | Calibrated Initial Final Total | Stroke
=1 No. Start StOp Duration Setting LPM Count Count Strokes | Volume Volume
F 1 oo | 127499128 0] — | 2.05] = — | — | — laady
2
3
y4
Ll
i

E' .Blank Preparation
Lo
Sample Train Description Boyg - £

c Analytical Parameters

1 ‘Additional Comments

Ke- 1y (272 85~ .
\Ece2822 3 Mver. IN Lbn = 208 ( B-1 ceu

g Conss 5;5& ' —_— \5'1 6165
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R A

Field & Air Services

SN‘—E' quer-ﬁo.u

Midget-Sampling-TFrain Field Data Sheet
o) bo
‘ PrOJect Lol LED Pump Type: gConstant Rate [_]Stroke Counter
["Sampling Location M—Q—W— a2 (8) igentification Number 19351
“ Date @/Z?/qs TestNo._________ Sample Type: [JSource @ Ambient [] Personal
¢~Operators Tb SRK Sample Medium: [JFiter  [] Carbon Tube
% Barometric Pressure Inches Hg (] impinger BOther é"_%_éi_
. Source Gas Temperature °F  Sample Medium 1.D. No.
| Estimated Moisture Content % viv  Backup Medium I.D. No.
_Concurrent Airflow: [J Yes [CONo Sampling Method
ﬁ[ Run | Sampling Time | Sample | Sampling Rate Stroke Counting Sample
, : Rotamet Calibrated Initial Final Total | Strok

No Start StOp Duration getr:;r\eger aLPM Count Count Strokes Volt?mee Volume

1 (848 |8 | ®mn 0.5% | 5.4}

H w ™

.
;

{
]
f

L 3lank Preparation

Sample Train Description BoYS s6-4A

( Analytical Parameters

"Additional Comments

' ® *45%5 = 0.530m
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Field & Air Services

¢ %z;g Cou.fcna,./
Midget-Sampting—F+ain Field Data Sheet Room 3045

Project CO VANVCE Pump Type: g_ﬁmstam Rate []Stroke Counter
g Sampling Location C Identification Number & 20 (4
' Date G-29-93 Test No. [ Sample Type: []Source E/Ambient ] Personal
«~ Operators 1 & ,/ SAW Sample Medium: [] Filter E.C/arbon Tube
| ' Barometric Pressure N P Inches Hg ] impinger [] Other

Source Gas Temperature KXl.SCc Sample Medium [.D. No.
. Estimated Moisture Content N & % viv  Backup Medium [.D. No.

: Concurrent Airflow: [J Yes S No Sampling Method _Zxrewer ve

b

"1| Run | Sampling Time | Sample | Sampling Rate Stroke Counting Sample
4| No. [stan | siop | Duraton | Fermee T CERRT | I T 2 T T T k| Volume

VL oy | Jaug | 128 — | 12| - — | - | —|H4336L
2
L 3

| Blank Preparation
L\i
Sample Train Descripton S04 5C -~ 3 A % £

-
-
[ ;
w3 - -
3 =

Analytical Parameters

[

|_Additiopal Comments |
**figﬁpm ® Frow (tmteons Aven. (/./z Lo p,;é)%%;oi

L
L2 ow Q‘M Ty 1> /91/%[2 G Lo »’RE.DQEQO'//—
[oCsrrn L C 2 Qo (Q_f@// “JC@L poin_colo ,Z e
é?z?«,?:ag
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Field & Air Services

jm £LE C;ufcrlw

Midget-Samptirg=fraia Field Data Sheet KFoon, 3045
Project C OVANCE Pump Type: [keonstant Rate []Stroke Counter
Sampling Location Identification Number _ 3= 077 ¢
i.‘ Date _(2-27-78 TestNo.__}  Sample Type: [JSource %mbient [ Personal
- Operators 1 G& / SAK Sample Medium: §Fiter [ Carbon Tube
g fBarometric Pressure IN\ad Inches Hg (] impinger ] Other

_ Source Gas Temperature Q1.5 C s Sample Medium 1.D. No. _&2A55 oza
| Estimated Moisture Content AAC % wiv  Backup Medium I.D. No.
Concurrent Airflow: O vYes BXNo Sampling Method _ & mPieT) vE

{w Run | Sampling Time [ Sample | Sampling Rate Stroke Counting Sample

il : Rotameter | Calibrated Initial Final Total | Stroke

No. Stan Stop Duration Setting LPM Count Count | Strokes | Volume Volume

i V(oo 12481280, — 2.6 — - — I |3%3z%8.L
5 :

!

] 3

(1)]

{ Blank Preparation

Sample Train Description _ 304 5 &-F - C

. Analytical Parameters

- Additional Comments

T 2o |

\J &”55 L’C—EM Fiew = 2.6 ttm
g |

AS 1Y
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Field & Air Services

5 C; EcTiaA’
MiderSamptmafrainField Data Sheet

¢

’i‘ Project KOW\Q Pump Type: @/Constant Rate [ stroke Counter
-Sampling Location _feem 2215 (&) Identification Number _BFE 101186
{Date _@ A it TestNo._____  Sample Type: [JSource E/Ambient [] Personal
(...{Operators '\'6'6/5'2K Sample Medium: [] Fiter [CJcarbon Tube
{ 3arometric Pressure Inches Hg [ impinger m/omer Silica 6
~ Source Gas Temperature °F  Sample Medium I.D. No.
. Zstimated Moisture Content _________ % v/v  Backup Medium .D. No.
‘Concurrent Airflow: [ Yes [JNo Sampling Method
{%R”” Sampling Time | Sample Sampling Rate Stroke Counting Sample
[ No. | stant | stop |Duration | Fasmeer TGSRRss | 0 T Tt onorms ] Volume
(01 | 84 | 1148 | 180w 0.59 1062 Q
2
¢ 3

(en2] H

]

'

s
t

L Slank Preparation

VH: ample Train Description 5}|‘|ca\_c¥9 DJ& 2045 SG--

Analytical Parameters

~dditional Comments

P

!
i
8

(3) BFElse = 051l
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Field & Air Services

5,;,...,0:..? Co LLECTion]

BACK TO MAIN

(SR R

Field Data Sheet

/éoa rin 3 L’/Ci

" Project C‘)V’*‘N cE

A

" Sampling Location

Pump Type: M Constant Rate  [_] Stroke Counter
Identification Number & /& €

Date &b 29-9%

TestNo. |

Sample Type: []Source K Ambient [] Personal
Sample Medium: [] Filter Carbon Tube

- ée:«-T/ Se K
NrA-

r~ Operators

i
§

Barometric Pressure

Inches Hg
=2 1.5 ¢

Source Gas Temperature

[] impinger [_] Other
“F— Sample Medium I.D. No.

3\ Estimated Moisture Content M A %vnv Backup Medium I.D. No.
Concurrent Airflow: [J Yes [ANo Sampling Method E TR ACTIVE

™y
{ Run Sampling Time Sample Sampling Rate Stroke Counting Sample
B ; Rotameter | Calibrated Initial Final Total | Stroke

| No. Stant StOp Duration Setting LPM Count Count Strokes | Volume Volume
L0 1909 ] Mz [ @3,u] — 0,83 — — | —| —2oiL
4 2
SEE

- 48
[
i Blank Preparation

“Sample Train Description 3’7’?0~ | A5
i

.. ‘Analytical Parameters
i ' L
«. Additional Comments

,\ QH»‘MCOﬁL >
L zuss A, - NS IA
[ |
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Field & Air Services

Sttt

Project Q CVANCE
rg Sampling Location
! Date —£-29-95 _ TestNo.__]
r Operators "7’2'{:7/51114.

C;: LLEeT, °. J

BACK TO MAIN

SN

oo 3 49

Field Data Sheet

Pump Type: Constant Rate  [_] Stroke Counter
\dentification Number _&_ 274
Sample Type: [JSource B Ambient [] Personal

Sample Medium: B Fiter  [] Carbon Tube

- Barometric Pressure AR an Inches Hg [] impinger  [] Other

~ Source Gas Temperature 2 (.57 < 2 Sample Medium 1.D. No. ASS  Tisse
| Estimated Moisture Content _NA 9w Backup Medium 1.D. No.

- Concurrent Airflow: O Yes fINo  Sampling Method T yeacTive
F Run Sampling Time Sample Sampling Rate Stroke Counting Sample
; Rotameter | Calibrated Initial Final Total [ Stroke

W | No. Start Stop Duration Setting LPM Count Count | Strokes | Volume Volume
[ e | 1642 BFme] — | 206 —| T | —| = 135338

2
3
e 4
L.
[
: Blank Preparation
'~ Sample Train Description Y9 CGF - L
f' Analytical Parameters
| Additional Comments (\
QLASS 14

L g—é@-ﬁ;@ o,z ROGC LA
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- Field & Air Services

BACK TO MAIN

SML_:/ Q ilE=Tiov

Pohdgvr'Sammeg—Tram'Fle!d Data Sheet Boonn 5 H17
. Covanece
- Project Pump Type: [ﬂConstant Rate [ ]Stroke Counter
mSamphng Location Fx Identification Number Su. 1344 éci
\ ?Date 67299 % Test No. ] Sample Type: []Source [XAmbient [ Personal
_.Operators T &6 /5 A K Sample Medium: [JFiter ~ [J Carbon Tube
| Barometric Pressure WA Inches Hg [0 impinger (K oOther __Tuez
~ Source Gas Temperature | .S e ~F Sample Medium I.D. No. Crica Eet
Estimated Moisture Content NA % viv  Backup Medium 1.D. No.
Concurrent Airflow: (] Yes ﬁNo Sampling Method rAAT)VE
{ Run { Sampling Time | Sample | Sampling Rate Stroke Counting Sample
; Rotameter | Calibrated Initial Final Total | Stroke
No. Start StOp Duration Seninqe LPr!ae Cm:m Cclaunt Strokes | Volume Volume
{‘ I AR T e - — | = —lz13L
2
{3
=
L
=

“3lank Preparation

34956 A

WiSample Train Description

1
3

L)

Analytical Parameters

‘»'Additional Comments

ILicH =&

//Zm 74/7675 Frow = O.57 Lom
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Field & Air Services

BACK TO MAIN

A B R~ ¢

SMQ,E QLLECT'WN

- Midget-Samptitig Tram Field Data Sheet Soom
! Project Qo VANCE Pump Type: (X Constant Rate [] Stroke Counter
[ Sampling Location 5B Identification Number EroLq
L Date (p=29-9%  Test No. [ Sample Type: []Source XAmbient ] Personal
/-
== ,/S'AK Sample Medium: [] Filter

" Operators

Carbon Tube
Other

' Barometric Pressure N A Inches Hg ] Impinger
~ Source Gas Temperature X1-5° ¢ - Sample Medium 1.D. No.
| Estimated Moisture Content N A % viv  Backup Medium 1.D. No.
~ Concurrent Airflow: (] Yes WNO Sampling Method __&EX rPwerive
Efs
| Run | Sampling Time | Sample | Sampling Rate Stroke Counting Sample
: Rotameter | Calibrated Initial Final Total | Stroke
No. Start StOp Duration Setting LPM Count Count Strokes | Volume Volume
fff‘- VY09 | (60912123 pmpu) — 2] - — | = 372761
2

:
SR

43
[
[
! Blank Preparation

“Sample Train Description Z42C - 2A éé

Analytlcal Parameters

. Additional Comments

Qurecone Josss

i o

E ReC? e = |2 1t
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Field & Air Services

BACK TO MAIN

N W Sy

5:)-.4\,- PLE CoLLé-c,Tlo.\l

. Midget-Sampting-Frain Field Data Sheet

i

' Project COV:‘\'N cCe

-~y Sampling Location ATEe K

éé Date & ~-29-98 TestNo. )

.- Operators — J&& /5'4)4

% ' Barometric Pressure MA__ inches Hg
Source Gas Temperature _X |. S 'C £

Estimated Moisture Content __INM= % ypy

PR

JRoom 3 49

Pump Type: [PBdTonstant Rate []Stroke Counter
Identification Number a7z

Sample Type: []Source &Ambient [] Personal

Sample Medium: [Fitter [[] carbon Tube
(] tmpinger [] Other
Sample Medium I.D. No. _Gass Flese

Backup Medium [.D. No.

Concurrent Airflow: ] Yes (4dNo  Sampling Method
1| Run Sampling Time | Sample | Sampling Rate StrdkeCounting Sample
| o. [ “sian | stop |oureton [ [camme | i T | o i) wolume
L 1909 (16312 1230 | — R0 | — | — | — | = J2asbqz)l
2
7
E 5
f“? 6

g

¢ :Blank Preparation

‘Sample Train Description

396 F-5

[
| - =

~Analytical Parameters

L Additional Comments

Cores Fren

§ <KCS E577 Flew:= .04 Lpa,

r
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D 1 A
. Field & Air Services
. S:q—yy‘_rLE CdLEC—TIDJJ
Midget-Sampling-Frein-Field Data Sheet Poom, 3 UG
( Project Co VANCE Pump Type: K] constant Rate [] stroke Counter
{" Sampling Location £ Identification Number __8FE _ fo)l € (
Date __ & ~29 —9& _ Test No. ) sample Type: [JsSource P Ambient [] Personal
F.:Operators ’7/5/5’/55 K Sample Medium: [] Filter [J carbon Tube
. Barometric Pressure A A Inches Hg [] impinger [Q’Othergﬂ—f'ﬂ' Tase

~ Source Gas Temperature 2ULS ¢ o Sample Medium 1.D. No. Sivica (e
tl_ Estimated Moisture Content __/N A % viv  Backup Medium 1.D. No.
Concurrent Airflow: [ Yes BdNo Sampling Method Exrencrive

I

1 Run Sampling Time | Sample | Sampling Rate Stroke Counting Sample
| No. [ stan | stop | owton e e | F | g T voame
F 1 IH: 09 | 1612 |123,,, | — 6. S - - - °j2.'73L
‘ 2
.73

¢

s
|
\

é 3lank Preparation

‘:Sarnple Train Description 349 St - A

l Analytical Parameters

"Additional Comments

j/ucx} éﬁ
/33 ﬁfé 1041 -8 g ax) = 0.5( L
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BACK TO MAIN

D 1 AW
Field & Air Services
. 5 (,__? CL)'LLEC,T’&CA/ )
n M@%mpﬁﬁ’g“rr‘a‘rn Field Data Sheet /@mh 3T Y9
i\ Proj CC \/.‘\'NC—E .
ject Pump Type: w Constant Rate  [_] Stroke Counter
! Sampling Location C Identification Number A7 3
' Date 6=Z2%-9%  TestNo. | Sample Type: [JSource [ Ambient [] Personal
r Operators (ré’é;/ SRAK Sample Medium: [] Filter Carbon Tube

| Barometric Pressure Nt Inches Hg [ impinger [JOther —
Source Gas Temperature R2i. 5°C —oF— Sample Medium [.D. No.
@ Estimated Moisture Content NA % viv  Backup Medium I.D. No.
Concurrent Airflow: [ Yes [XNo Sampling Methed E X reAcrive
{{ Run Sampling Time | Sample | Sampling Rate Stroke Counting Sample
! . : Rotameter | Calibrated initial Final Total | Stroke
No. Start StOp Duration Setting LPM Count Count Strokes | Volume Volume
( "0 | gz | 12Fm] — ok — | — | —|— |738L
2
{ 3
r4y
Ll s

{ Blank Preparation

" Sample Train Description

IU9C~ 345 8

e
oo

Analytical Parameters

L 'Additional Comments

_QMTLKC—:
154,5/?&]3) Fle, o 0.00 Lo

f
N
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© | Al

Field & Air Services

5 nrLE Co LLCECTH oA

Midget-Sampting-Frain Field Data Sheet Loopr, 345

. Project CO\LM cE Pump Type: [X.Constant Rate  [] Stroke Counter
[t Sampling Location c Identification Number —Sa <5342
tipate (o729 -9% _ Test No. l Sample Type: []Source [ Ambient []Personal
[ Operators TE& éé/, SEK Sample Medium: EFilter [] Carbon Tube

. Barometric Pressure nNA Inches Hg [] impinger [[] Other

Source Gas Temperature .5 e o Sample Medium [.D. No. Cass Fm&-

- Estimated Moisture Content __AlA % viv  Backup Medium 1.D. No.

_ Concurrent Airflow: [ Yes @No Sampling Method F AT VE
E‘g Run Sampling Time Sample Sampling Rate Stroke Counting Sample
Il o [“san | stop | Duration | emesr] S| I | rnd T T TSt ] volume
| Yoo a2 I — | mea] = | — | —| — |2ad
{ 2

N

sy

k

2
|

i
)

bead

[ Blank Preparation

"'Sample Train Description 39 (F-c

. Analytical Parameters

.. Additional Comments
Grass  [TEze
K@BZ;? 4/53‘{ 7 Flow = R .02 Lra

vy
L
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~— v v —

Field & Air Services

§/;}'me2 QMECTIw )

| Midget Sampling-Frain Field Data Sheet Booe 2HG

| Project C—ﬁ Vs Pump Type: jZ Constant Rate  [_] Stroke Counter

~Sampling Location C Identification Number 2 HS 25|

{ Date 29 -9% _ Test No. / Sample Type: [JSource [ Ambient [[] Personal
Operators Téz Z SAK Sample Medium: [] Fitter ] carbon Tube
Barometric Pressure NA- Inches Hg [ impinger [} Other _ L v8s

, Source Gas Temperature __ &2 1 - S”¢ __sF Sample Medium I.D. No. Siiaca
i Estimated Moisture Content __I\J AC % v/v  Backup Medium L.D. No.

Concurrent Airflow: ] Yes |:24‘do Sampling Method g/\’mkc‘rjié

&

({ Run | Sampling Time | Sample | Sampling Rate Stroke Counting Sample
| No. [ stan | Stop | Duration | Pl Coas | R | e [ T TSR votume

[ VY09 [z 2z | — | 0.51] — - | = |— |earr3.L
2

T3

k' 3lank Preparation
[

‘Sample Train Description 2449 S -

. Analytical Parameters

“Additional Comments §
. (LICH é?l—

\ Bm
éf%ﬁ L{.,{?af/ ,: O. 5 [ tra Hrow -
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BACK TO MAIN

- e e

Field & Air Services

{,,NDL? Cau,&ﬂ on
Midget-Sampling-Frain Field Data Sheet

1

Project Covant N Pump Type: IX'Constam Rate [] Stroke Counter
E~ Sampling Location Em 308 by Y Identification Number £ 1158
1. Date _b0/98 . Test No. J- Sample Type: [Jsource MAmbient ] Personal
. Operators 166 { SR /KeD Sample Medium: [] Filter @Carbon Tube
f ‘Barometric Pressure NA Inches Hg (] \mpinger []Other
Source Gas Temperature 213 ¢ 52  Sample Medium I.D. No.
‘l‘ Estimated Moisture Content _99.9 % v/iv. Backup Medium 1.D. No.
" Concurrent Airflow: [J Yes ™ No Sampling Method ExcraacTIvE
P Run | Sampling Time | Sample { Sampling Rate Stroke Counting Sample
g : Rotameter | Calibrated Initial Final Total | Stroke
{ No. Stant StOp Ouration Setting LPM Count C:Junt Strokes | Volume Volume
[ 1| §27 |lo:A [mn | — 0.8 — _ = | — [lsh
1 2
A‘“M‘ 3
4
s
-

1
|

Blank Preparation

{
k
o

Sample Train Description dm@;& Tobe 20455¢. - |A2 ‘? |82
[
L -

: Analytical Parameters

E-»Additional Comments E “58 _

P

B

s

0.85

AS 121



Field & Air Services

jWLﬁ CDLL€¢7’0H

Midget-Sammpling-Frain Field Data Sheet
5 Project oYL Pump Type: IX(Constant Rate [[]Stroke Counter
.Sampling Location e 2045 b*f Vet (Al Identification Number Y% 47
{ Date 69/7;0/48 Test No.__@L____ Sample Type: [JSource MAmbient [ Persona
.Operators ié@/ SﬂK/ KED Sample Medium: @ Filter [J carbon Tube

Barometric Pressure N &
Source Gas Temperature 21.8 ¢

Inches Hg

] impinger [] Other
Sample Medium 1.D. No.

BACK TO MAIN

 Estimated Moisture Content _53.5 %viv  Backup Medium 1.D. No.
Concurrent Airflow: [ Yes &No Sampling Method __Za TRAC TV E
J
<t Run Sampling Time | Sample | Sampling Rate Stroke Counting Sample
) : Rotameter | Calibrated Initial Final Total | Strok
{ No. Start StOp Duration Setting LPM lemt Count Strokes Volrumee Volume
o1 | 27 L 103Y | 18Tma | — |20 — — | — | |25
2
\
L3
S
[
{ 3lank Preparation
Sample Train Description Glag Lo e Foyscr—- A2
-Analytical Parameters
“Additional Comments N
(2)*y5347 = 2.01 {om

AS 1
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BACK TO MAIN

Field & Air Services

fWL‘Q C‘er‘l'T—lal\l
Midget-Samplirg-Train Field Data Sheet

Project Colane _
_Sampling Location P 2045 by venl

M::Date &(30/48 Test No. . g

Operators Tl /SR K [KEo

Pump Type: Constant Rate DStroke Counter
Identification Number [3 Y9

Sample Type: [JSource [X Ambient [] Personal
Sample Medium: [] Fitter ] carbon Tube

{v‘Barometric Pressure N A : Inches Hg (] impinger E Other M
Source Gas Temperature _21.3 (/ %  Sample Medium I.D. No.

| =stimated Moisture Content _39%.% %viv  Backup Medium I.D. No.

“Concurrent Airflow: [ Yes [MNo Sampling Method XTI vE

{WL Run Sampling Time Sample Sampling Rate Stroke Counting Sample
. Rotameter | Calibrated Initial Final Total | Stroke

f} No. Stant StOp Duration Setting LPM Count Count Strokes | Volume Volume
' .

{7 1 9:27 | l0:HA (27 min | OO o — - %zoﬂ
| >

3

1

=

Iy

lank Preparation

Sample Train Description S\liq LX,O e B0l LS~ A2

-y v

L -

Analytical Parameters

Tvivdd't‘o alC t a—o

-.dditional Comments , & P >

- (F1) " 4t = 534 0.60%pm

o
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BACK TO MAIN

YW e e

Field & Air Services
Spmece CorvgeTion

Midget Samphng-Frainfietd-Data Sheet
. Project (puama _ Pump Type: $X(Constant Rate ] Stroke Counter
t“eSampling Location s %45 en Hishdex Bk Identification Number _£273
Date b/}b@& Test No. ____4‘__ Sample Type: []Source MAmbient [ Personal
rOperators T66 [SRK [Kee Sample Medium: [JFiter  [SdCarbon Tube
i ‘Barometric Pressure NA Inches Hg [ impinger [] Other
. Source Gas Temperature 2.8 & 51'\ Sample Medium I.D. No.
| Estimated Moisture Content __93.9 % viv  Backup Medium I.D. No.
LﬁConcurrent Airflow: [ Yes RINo Sampling Method X mAcTive
]
[i Run | Sampling Time | Sample | Sampling Rate Stroke Counting Sample
= : Rotameter | Calibrated Initial Final Total | Stroke
No. Stant StOp Duration Setling liPrMe Cnoltl:ﬂ Ccl:unt erzkes Volume Volume

i
o mg——e .
=

$:0 oW |win | — 060 | — | — | = | — |20l

Wl N

[1)]

i 3lank Preparation

Sample Train Description Mwb« _?OS’E'C — 2A2 “\,— 2£2

i
J

i \nalytical Parameters

" Additional Comments

' (5KL 5) HE2T - 0.0 ,ng
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BACK TO MAIN

~~

. Field & Air Services
5;‘7\'»\,0@& Qou_ecﬂa.d
! Midget-Sampling—Train Field Data Sheet

Pump Type: NConstam Rate . [ stroke Counter

{“ i"Date b /?]0/48

TestNo.__ L.

['?Operators 166 / SR 'L/KEO
N p

" ‘Barometric Pressure
., Source Gas Temperature

213 C

Inches Hg

g
| Estimated Moisture Content _39:5 % v

Identification Number
Sample Type: [JSource X Ambient [] Personal
Sample Medium: [X Fiter

Backup Medium 1.D. No.

[] carbon Tube

[J impinger [] Other
Sample Medium I.D. No.

r,}ConcurrentAirﬂow: [ vYes [ZNO Sampling Method xrapeTIvE
b
Sampling Time | Sample | Sampling Rate Stroke Counting Sample
; Rotameter | Calibrated Initial Final Total | Stroke
Start Stop Duration Setting LPM Count Count Strokes | Volume Volume
D1 gt Josy [lemwn | — 205 | — | — |— | —|200357
12
23
&
:
&
.
6

T

.

. Blank Preparation

‘Sample Train Description (5las Shahlien,  PoyseF- Rz

{ Analytical Parameters
|

Additional Comments

{.,—rw—. -

(SKe ‘) #EZ')? = 2.05 JZPIY\
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BACK TO MAIN
Field & Air Services

Midget Sampling Train Field Data Sheet

Pro;ect [oJane Pump Type: Q/Constant Rate []Stroke Counter
X ‘Sampling Location _MMLAL%_&) Identification Number 453
Date &30 /‘13 Test No. Vj‘ Sample Type: []Source @/Ambiem [ Personal
vaperators T66 / SRR[KEO Sample Medium: [JFiter  [Jcarbon Tube
‘. 3arometric Pressure N Inches Hg (] impinger M Other Jilica &
. Source Gas Temperature 2lgc ®  Sample Medium L.D. No.
| Zstimated Moisture Content _54.6 % viv  Backup Medium 1.D. No.
{Concurrent Airflow: [ Yes g No  Sampling Method f);rﬂ-‘\’c’fl Ve
{‘% Run | Sampling Time | Sample | Sampling Rate Stroke Counting Sample
No. | stan | siop_| Ouraton| Pemae AR | T | T [ TSR Voume

1 1827 Joy | 2| — Joss | — | ~ | A _ |ead

3Iank Preparation

Sample Train Description i lica 942 Tt J0Y556- L2

rAnalytical Parameters

Additional Comments " %
. (*s)
L

i

44351 = 0.53 fon

AS 1
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: BACK TO MAIN
Field & Air Services

{ rLe ODZLC-( T8/

-Midget-Sampling-Tratmfield Data Sheet

Project ZDW/N—Q Pump Type: MConstam Rate D Stroke Counter
\ ‘Sampling Location .EQQm_S_wim_"hMé_p‘L‘k \dentification Number _& 2067
‘Date @/713/518 Test No. __L__ Sample Type: [Source [X'Ambient [ Personal
p«Operators T66 /5RK / KEo Sample Medium: [] Fitter NCarbon Tube
. “Barometric Pressure NA Inches Hg [ impinger [] Other
Source Gas Temperature Z'-@ . ™X  Sample Medium I.D. No.
 Estimated Maisture Content _58. % viv  Backup Medium I.D. No.
Concurrent Airflow: [ VYes B No  Sampling Method Exrne m¥s
E Run Sampling Time Sample | Sampling Rate Stroke Counting Sample
; Rotameter | Calibrated Initial Final Total | Stroke
No. Start Stop Duration Setting LPM Cant Cclaunt Strokaes Volume Volume
{ |1 SR [ 10657 | Wimn | — [l —_— — = | k95"
> :
| 3

an

B

r | 3lank Preparation

L..

Sample Train Description d\a/\(,&q Tb< 5004 — L/i‘ % R
L-f

rAnalytical Parameters

. '
“Additional Comments

"m "

[
tL_'A
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BACK TO MAIN

Field & Air Services

Samree Cwieearon

Midget-Sampling-TrainField Data Sheet

Project LOUa/M_g Pump Type: NConstant Rafe [C] stroke Counter
5 :Sampling Location L 34 o HLJ\ dog Pai  Identification Number _E2TH

‘Date @/30 /QZ Test No. ____L___ Sample Type: [JSource N Ambient [ ] Personal
r-Operators Tob [SRK [KED Sample Medium: E[Filter [ carbon Tube
; Barometric Pressure N A Inches Hg ] impinger [ Other

. Source Gas Temperature 4L 28 %  Sample Medium I.D. No.
" Estimated Moisture Content 981 %viv  Backup Medium .D. No.

Concurrent Airflow: [ Yes E No Sampling Method J—?x AL TIVE
"
L
[J Run | Sampling Time | Sample | Sampling Rate Stroke Counting Sample

No. | "stan | stop | Duration | FRier TORes | F [ Zom [ storae]voome] YOUTe
{i 1| §:2210:51 | [#5mn| — | 206 — | —| ~ |1l

+H w! N

(€]

;

s Blank Preparation
i

Sample Train Description (lags Siben 1o Zavy/ o — A

{ _-'

()

—

r‘Analytical Parameters

1"Additional Comments

N (SKCH) "E2M = 206 QTm
L

i

AS 111



—— o o AT el ¥ LINZVAL BACK TO MA|N
Field & Air Services

gﬁaﬂxm_s CJLLEL—T‘I oN
MidgetSampting-TFrain Field Data Sheet

r’roject Couma Pump Type: yConstam Rate []Stroke Counter
y‘ Sampling Location teom So High g Identification Number __BFE '0"5(0

jate b3 88 Test No. | Sample Type: []Source M/Ambient (] Personal
Dperators Tob [sB¥ [KEO Sample Medium: [JFiter ~ [] Carbon Tube
| Yarometric Pressure NA Inches Hg [Jimpinger mOtherM
‘Source Gas Temperature 2.6 ¢ L. Sample Medium 1.D. No.

? :stimated Moisture Content _38.\ % viv  Backup Medium I.D. No.

Concurrent Airflow: O Yes XINo  Sampling Method _EXyAC 7 VE

ey
¢

Sampling Time | Sample | Sampling Rate ~ Stroke Counting Sample
; Rotameter | Calibrated Initial Final Total | Stroke

i Start Stop Duration Setting LPM Count Count | Strokes | Volume Volume
| 2
/
'3
;o9
.

6

16

}

lank Preparation

Sample Train Description Silicy qgj W 3004 SG— A

L

(}-na!ytical Parameters

L

kdditional Comments

{ (*3) BFE 1086 = %4%m 03 o

. !
{

AS 131
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BACK TO MAIN

Field & Air Services

iﬂw PLE Cc- LLECTI0N
Midget-Sampling Train Field Data Sheet

P

; Prolect Loyantt Pump Type: KConstant Rate []Stroke Counter
Samphng Location _Leen. 399 ow er Dosz Rex(Bventification Number —_E2 11

fDate b/2/48 Test No. ___=% Sample Type: []Source [Xr Ambient ] Personal

_Operators Tb /SR Sample Medium:

] iBarometric Pressure
Source Gas Temperature

Filter D Carbon Tube
NA Inches Hg [ impinger [J Other
N R). S < e Sample Medium I.D. No.

i{""Estimated Moisture Content NMA % Backup Medium 1.D. No.

Concurrent Airflow: [ Yes E] No Sampling Method _Ex.tz.f:.éteﬂ'/ vE

4 Run | Sampling Time | Sample Sampling Rate Stroke Counting Sample

; : Rotameter | Calibrated Initial Final Total | Strok
No. Start StOp Duration Setling LPMe Count C<I>unt Strokes Volr:mee Volume
1 | 10:9% | iy mn | —— | 204 i — | — | 22848}
2

§

i 3

ry 4

il

{g 6

]%

& 3lank Preparation

Sample Train Description (9(455 Siher "f \T(’/\ 3417&5’« L2

\

U

T
;

L

LAdditional Comments

Analytical Parameters

(k1) g

1
‘.

AS 1




BACK TO MAIN
Field & Air Services

Sﬁ‘%f*‘b& Q(_Lécrwn/
. Midget-Sampling-T+ain-Field Data Sheet

' "Project [OV':'“& . - ‘ ~ Pump Type: MConstant Rate [J stroke Counter
.~-}Samplin2 Location £m 593 ay “QIW&X tades (8)  identification Number 495!
Date /50/18 Test No. &L Sample Type: [[]Source EAmbient [ Personal
Operators Teo/RK Sample Medium: [JFiter [ carbon Tube

| Barometric Pressure N A Inches Hg [J impinger [ Other i"'_“s_gel

Source Gas Temperature = 24. % °c, ~sF— Sample Medium 1.D. No.

| =stimated Moisture Content ALLS % viv  Backup Medium 1.D. No.
‘Concurrent Airflow: [ Yes SINo  Sampling Method _ EEX7RACT | v e

Sampling Time Sample Sampling Rate Stroke Counting Sample

: Rotameter | Calibrated Initial Final Total | Stroke
l Start StOp Duration Setting LPM Count Count Strokes | Volume Volume
' . N i - bq‘qéy
{i 1 (1053 | 1299 | flzmn — | 0537 — | = | = @2

fm

WW%\ \[\Jw-

| 2 | N
3 .

-
[y] Fe
bagd on 0,602

Ulank Preparation

Sample Train Description Sihcc\ geQ W BY<a - L2
r ¢

L -

gv/‘_\nalytical Parameters

‘&.,‘%dditional Comments cg) mﬁ%(

3
¢

AS 131



BACK TO MAIN

~— - ~~——.

Field & Air Services

{4»;,*”; E Cm. LE&cTionN

MidgetSampling Train Field Data Sheet

| Project QO VAINC € _ Pump Type: [] Constant Rate [ ] Stroke Counter
{ Sampling Location Leoon, _20HS” Identification Number ~F=TEE £ /900
" Date (-Z21-78 Test No. / Sample Type: DSourceMnbient (] Personal
1+ Operators G < Sample Medium: [] Filter [J carbon Tube

' Barometric Pressure
Source Gas Temperature

— 2

N A Inches Hg ] impinger EOther BAS
21.5" ¢ » Sample Medium L.D. No.

| - Estimated Moisture Content ANAANNEAVY Backup Medium 1.D. No.
~ Concurrent Airflow: [ Yes KINo Sampling Method __ v
ﬁ Run | Sampling Time | Sample | Sampling Rate Stroke Counting Sample
! ; Rotameter | Calibrated Initial Final Total | Stroke
No. Start Stop Duration Selling LPM Count Count | Strokes | Volume Volume
{ T [10°s2 | 1054 "/,‘w _ - —] al - T gz,,f;,}
1 2
f
i 3
% [43
e
[
| .Blank Preparation -
L

Sample Train Description

8

Additional Comments

Analytical Parameters

[
L

A
! ‘
5

¢

AS 3



BACK TO MAIN

D 1 AW
Field & Air Services -
t jf—mf’c.é G"L'—‘Ecv-(vd
'i Midget-Sampting Train Field Data Sheet
{,
. Project Oo vAWCE Pump Type: [] Constant Rate  [] Stroke Counter
{ Sampling Location Reon, Z47 Identification Number 2T L2857
“ Date £-25-G% TestNo. 4 Sample Type: [JSource &Ambient Personal
( Operators ~7&S Sample Medium: [] Fitter ] carbon Tube
\ Barometric Pressure o o Inches Hg [] impinger X Other 7

Source Gas Temperature __ &2 1. £~ % _-F Sample Medium I.D. No.
Estimated Moisture Content N #< % viv  Backup Medium I.D. No.

£§;‘;Concurrent Airflow: ] Yes BINo  Sampling Method (=vna
E; Run Sampling Time | Sample Sampling Rate Stroke Counting Sample
3 ; Rotameter | Calibrated Initial Final Total | Stroke
No. Start StOp Duration Setting LPM Count Count Strokes | Volume Volume
f‘ 1 }57 2% /5726 /V/""wd - —_ - - — - 21.:75;:;
§ 2
{ 3
il
5
[}
[}B!ank Preparation —
7 Sample Train Description S

i

l
|

N

. Analytical Parameters

v

Additional Comments

v
i
:
H

i

L
{

AS 1



BACK TO MAIN

2 1A
Field & Air Services .
. 2LeE Q’LL < T o’
§ i ing Train Field Data Sheet
| Q .
Project 2 v ANCE Pump Type: [] Constant Rate [ ] Stroke Counter
F Sampling Location Reorn BooH Identification Number E(g73
'Date & 26 ~f’ Test No. / Sample Type: [JSource [XAmbient []Personal
P Operators | Ge— Sample Medium: [Jriter  [] Carbon Tube
| Barometric Pressure N A Inghes Hg (] impinger mOtherQﬂLS.ﬁ"_":
. Source Gas Temperature ;Z;’ b J‘F/Sampie Medium L.D. No.
[.‘ Estimated Moisture Content2 ~ Zazs= 789, vy Backup Medium 1.D. No.
Concurrent Airflow: [ Yes MNO Sampling Method A
Sampling Time | Sample | Sampling Rate Stroke Counting Sample
; Rotameter | Calibrated Initial Final Total | Stroke
Start StOp Duration Setting LPM Count Count Strokes | Volume Volume
/ﬁ_ﬂq /52;;”/”’”” — - |- - - - - 31_('.‘{‘

Blank Preparation

T
Sample Train Description —

; - -

~Analytical Parameters

u.,,i\dditional Comments

AS '3t



i Field & Air Services

P

B

Project —
{7 Sampling Location“ Locn, Food
' Date 98 TestNo. [
r Operators /
| * Barometric Pressure MNP _ Inches Hg
_ Source Gas Temperature = 1. (o C
: Estimated Moisture Content _S & . 1 % vy
__ Concurrent Airflow: [ Yes E_NO

BACK TO MAIN
© | A

;MLE GJL:.E:‘:To en

Midget-SamptingTrain Field Data Sheet

(\c VoA e

Pump Type: []Constant Rate [] Stroke Counter
Identification Number L~ ~Rara, 309 Y

Sample Type: Méurce (] Ambient  [] Personal
Sample Medium: Fiter [ ] Carbon Tube

[:] Impinger Momer _éQJLLi:
Sample Medium 1.D. No.
Backup Medium I.D. No.
Sampling Method SR A s _2FE  Kper Nes:

@ w.ﬂ"féﬂs ZOTOA vaLv

b
i
.
3
bod

Run | Sampling Time | Sample | Sampling Rate Stroke Counting Sample
; Rotameter | Calibrated Initial Final Total | Stroke
No. Stant Stop Duration Setting LPM Count Count | Strokes | Volume VOIume
[ T )33 | X 3Y «v,,«.‘/,_ — - - N/th_
. :
t 3
(1 P48
Lil .
|
:Blank Preparation —
L
Sample Train Description —
\—;} =
_;K:}Analytical Parameters -
--Additional Comments
N—

S

i

AS 13!



BACK TO MAIN

E R

Field & Air Services

LE C'CLL-'E- o
W et Samptimg Tram Field Data Sheet

Project : Q{s VANC & Pump Type: [] Constant Rate [ ] Stroke Counter
{ Sampling Location — Leony  3eH S Identification Number —_{a) = Leon. Z0Y S
Date (=30 -9& Test No. ____L__ Sample Type: @Source ] Ambient [[] Personal
= Operators 4, &= Sample Medium: [] Fitter ] carbon Tube
( ' Barometric Pressure NA _ Inches Hg [ impinger [ Other Berxwe &

. Source Gas Temperature 21.8°C s Sample Medium I.D. No.
| Estimated Moisture Content S 95 % viv  Backup Medium I.D, No.

_ Concurrent Airflow: (] Yes KNo  Sampling Method s o Warzea orFr Aa
¥ e Bowoa LriEp VaLVe |

S Run | Sampling Time | Sample | Sampling Rate Stroke Counting Sample
: Rotameter | Calibrated Initial Final Total | Stroke

No. Start StoD Duration Setting LPM Count Count Strokes | Volume Volume

‘ /
A N e —— —— - Pad
1 {2-So| /2= /‘//m.m. ‘ _ - /z&k['

12 '
{
L] 3

=

- Blank Preparation —

| Sample Train Description _

2

i
S

1)

~ Analytical Parameters

- Additional Comments

AS 10
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BACK TO MAIN

STAQ
Field & Air Services
Midget Sampling Train Field Data Sheet
Project C-O \/ A“‘,\; Ce Pump Type: [] Constant Rate [ ] Stroke Counter
Sampling Location —#co 241 Identification Number {2 o, Y7
Date &/ ?o// 92 TestNo._____\ Sample Type: ource [] Ambient [] Personal
Operators ] G Sample Medium: [] Filter [ carbon Tube
Barometric Pressure NA _ Inches Hg [Jimpinger pJOther T E
Source Gas Temperature ~2/ 5 _~F Sample Medium 1.D. No.
Estimated Moisture Content _,L_—ﬂc___ % viv  Backup Medium I.D.No -
Concurrent Airflow: J Yes AZZNO Sampling Method G&M Savps eer Facy
OF |JATEn FrRonm BLEEr VMVE péEma )
MO .
Run | Sampling Time | Sample | Sampling Rate Stroke Counting Sample
: Rotameter | Calibrated Initial Final Total | Stroke
No. Start Stop Duration Setting LPM Count Count Strokes | Volume Volume
. j 4
Vi 1Ryeltargg) ) — — — | = 7| el
2
3
r48
&
6

. Blank Preparation —
~ Sample Train Description —_—
Analytical Parameters s
- Additional Comments
—

AS 131



BACK TO MAIN

STAQ

Field & Air Services
' ,{,4—»- PLS Qa LLECTION
. Midget-Sampling Train Field Data Sheet
e C
. Project cV ANCE Pump Type: []Constant Rate []Stroke Counter
g Sampling Location Srvie e Aren Identification Number (& S CMME&TS
. &

Date C-24-9% Test No. / Sample Type: [JSource Bt Ambient [] Personal =
(" Operators e // S Sample Medium: BIFiter  BJTarbon Tube
' Barometric Pressure N ZA-__ Inches Hg [ impinger [tOther Siurenbe

P . ¥4
. Source Gas Temperature ~ 70 °F  Sample Medium 1.D. No. T8
| Estimated Moisture Content N¥ 9% vv Backup Medium L.D. No.
. Concurrent Airflow: [ Yes X|No Sampling Method _Caeck  Beaye ferepprra.
&Q LELOW
Run | Sampling Time | Sample | Sampling Rate Stroke Counting Sample
g : Rotameter | Calibrated Initial Final Total | Stroke
No. Start Stop Duration Setting LPM Count Count Strokes | Volume Volume
1 ,é %0 | — — - _ — —_ - — G
2

t 3

an

\
Blank Preparatig DPEWES ® Spwez

Sample Train Description -

e

Analytical Parameters

dditional Comments

R (hass Foase i LTeRS, S Ciiwrcont
WEES, = Sitlea (e T wbee

AS 121



BACK TO MAIN

| i STAQ
i Field & Air Services
- SM{L*E eLLEC.uM
i MidgetSampling Train Field Data Sheet
| C
| )
Project 6V AN CE Pump Type: [[]Constant Rate [] Stroke Counter
m Sampling Location _Simtane Avsw Identification Number < Pl
" Date Fo-1¢ Test No. ) Sample Type: E]Source B3 Ambient [ Personal
™ Operators WL; AK Sample Medium: gﬁner MCarbon Tube
Barometric Pressure NP nches Hg Impinger &4 Other Sitiea
_ 4=
Source Gas Temperature __— 20 °F  Sample Medium 1.D. No.
Estimated Moisture Content __ a2~ % v/v  Backup Medium I.D. No.
. Concurrent Airflow: [J Yes B4 No Sampllng Method _Corece  Bramy, f’p;ec_.ﬁﬁg,mo
! =
Run | Sampling Time | Sample | Sampling Rate Stroke Counting Sample
. ) : Rotameter | Calibrated Initial Final Total | Stroke
No. | Start Stop | Duration f " g LPM Count Count__ | Strokes | Volume| YO!UM®
A
Mt e — | — | = = = - | -] <[ &
2
{ 3
{ 7
% 5
[ e
. (
| \ Blank Preparatj O PENT "-l Senres
" Sample Train Description —
Analytical Parameters _
. Additional Comments

| Grnss Fiese

F/;,ee, ;\) (‘mconj,;é&

™~

Sitica (Ger Tups

AS 11
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BACK TO MAIN

. Pace Analytical Services, Inc.
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Pace Analytical -27-98 Minngapois, MN 55414
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BACK TO MAIN

Pace Analytical Services, Inc.

(a ~-29-98 1700 EIm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-617-6400
Fax: 612-617-6444
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BACK TO MAIN

Pace Analytical Services, Inc.

(o -29 -1¢% 1700 Eim Street - Suite 200

Minneapoiis, MN 55414

Tel: 612-617-6400
Fax: 612-617-6444

" Pace Analytical
Reon. 3045+~ 2.5°%

{:@ ‘ | m:a T’;_CL'—rL 7

{.

L,i > [ 7 {J, Mp e C{N -C—P- F/.ﬂ 5{__’____4

s 759 PG e Lerr \
E r‘ - C?/‘CC‘? _3,‘& 0~ L"7’7, H (/’_?. = bacé
¥ =~ ’—-—‘y‘"\# Ca /4% O = g ;ji*j‘?
. X ] fant b-»v r,_coﬂ.
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BACK TO MAIN

Field & Air Services

5#»-\,01,8 C‘ﬂb&éc}"u N

; Midget-Sampting Tram Field Data Sheet

1 Project QUQM Pump Type: Constant Rate ] Stroke Counter
Samplln? Location Bocen 3004 pggn_toun o foom Identification Number E 2069

i Date /4% : TestNo.___|  Sample Type: [JSource [XI Ambient [] Personal

~Operators 166 AR Sample Medium: [JFiter  BJCarbon Tube

’ Barometric Pressure NA Inches Hg ] impinger [] Other

. Source Gas Temperature ¥ 2).{'C —F Sample Medium I.D. No.
j. Estimated Moisture Content NA % viv  Backup Medium 1.D. No.

‘Concurrent Airflow: (J Yes ENO Sampling Method __ &= xR A <7 VE

!

ﬁﬂ Sampling Time | Sample { Sampling Rate Stroke Counting Sample
No. [ Stan | _stop | Duraton [Fammae | S | p | [ TS voume
{ 1] Ny | 12:82 [1osma | — | Ll — | — |~ —|IN8J

w; N

e

e e

A
Sample Train Description C‘W/WAQ TR oo "7’C - -?Aa}; 4, 2 6&5

% 3lank Preparation
L

\__’,\nalytical Parameters

‘Additional Comments

t
)
3

w4

E 2069
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BACK TO MAIN
Field & Air Services

foLﬁ O LigeT oV
MidgeT-Samplmg-TrahT Field Data Sheet

Project COU(W\& Pump Type: NConstam Rate [_]Stroke Counter
Sampling Location Poran 2004 neat teyi b toom Identification Number —E 24

» Date __@{39/45 ‘ TestNo.__] ___  Sample Type: [JSource DX Ambient [] Personal
r.«Operators Tée /SR Sample Medium: Fiter ~ [] Carbon Tube

| Barometric Pressure NA Inches Hg [Jimpinger [] Other

~ Source Gas Temperature ~2), §c = Sample Medium 1.D. No.
| Estimated Moisture Content NA 9wy Backup Medium I.D. No.

Concurrent Airflow: (] Yes [MNo  Sampiing Method _ Exnans &7 vE
I
‘_"{Run Sampling Time | Sample Sampling Rate Stroke Counting Sample
L or [San | st0p | owaton [ Fgzzee | o | B | T [ e vaume
(o1 [(eod |12 (losw, | — | 201 | — — | — | — 255!
2
3

i: :
s

| 3lank Preparation
L.

_§amp|e Train Description &lass j;b@\ 3}[1‘?/\; Boo0Y GF R

- Analytical Parameters

“Additional Comments

L

-

(sked) *E27
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BACK TO MAIN

Field & Air Services

| s ]
; e oy 5SS Data Sheet

L Project lovanc _ Pump Type: Z[Constant Rate []Stroke Counter
rSampling Jocation Beom 300H new taun o e \dentification Number __BFE [0 U8

[?‘Date /%0 (43 TestNo._____ ) Sample Type: [JSource [] Ambient []Personal
~Operators T%/SPZV\ Sample Medium: [] Fitter [ carbon Tube

[ :‘Barometric Pressure N A Inches Hg [ impinger [ Other ﬂ‘ﬁ_ggﬁ_

Source Gas Temperature 2/ 5% Sample Medium 1.D. No.
_Estimated Moisture Content MA % viv Backup Medium I.D. No.

[

~ Concurrent Airflow: ] Yes BP4No Sampling Method EXTRAcT I VE
Egﬂun Sampling Time | Sample | Sampling Rate Stroke Counting Sample
& : Rotameter | Calibrated Initial Final Total | Stroke

No. Start Stop Ouration Setting LPM Count Count__ | Strokes | Volume Volume
£ BRI I (R B W TAL74 10F i — 056 | _ —_— — | 0.8 ¢
1 2
] 3
b
1
)

| Blank Preparation
L

Sample Train Description S‘J‘\m 4(9 The F22Y Sé =
i “

Q;‘;\;Z.Analytical Parameters

mAddlthnal Comments

(*2) BFE lolige

AS 130
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Field & Air Services

{ iProject LW‘V‘W

BACK TO MAIN

g‘mpc_g C’m»l_éar’lon!

Midget-Sampling-Frain Field Data Sheet

Pump Type: MConstant Rate _ [] Stroke Counter

-Sampling Location Lfrom 24 b;, Vad  (A) \dentification Number & 158
iﬁ Date (9/5° /CLX Test No. o2 Sample Type: []Source IZfAmbient (] Personal
.Operators T"(’/ SRR Sample Medium: [] Fitter [Xf Carbon Tube
| Barometric Pressure AlA Inches Hg ] impinger [] Other
Source Gas Temperature ~2).8C o Sample Medium 1.D. No.
: Estimated Moisture Content NA % wvv  Backup Medium I.D. No.
Concurrent Airflow: [ Yes [KINo  Sampling Method &% rwe A cr ) /&

e

Sampling Time | Sample | . Sampling Rate Stroke Counting Sample
_ : Rotameter | Calibrated Initial Final Total | Stroke
Start StOp Duration Setting LPM Count Count Strokes | Volume Volume
4 i .
(L1 |logy |9 | twin| 101 | — | — | —|~ |97
2
[ 3
=3
|
S

- .‘E?—Ni PR
2

3lank Preparation

1
-4

g&éample Train Description dwwn,o Tue 3Y9¢-]A2 ‘XL )R 2

~Analytical Parameters

*\dditional Comments
£\

199

s
5‘ 3
b

e
.
.
1

-
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Field & Air Services

%ﬁfLE Q/_, Lecries
MidgetSamphng Trair

BACK TO MAIN

Field Data Sheet

‘f Project 601/“7‘@ Pump Type: MConstant Rate [ stroke Counter
§~“3Sampling Location foom_344 b1 Vol (A (dentification Number 43

Date _0[20 193 Test No. < Sample Type: [JSource N’Ambient [] personal
Operators T"(ﬂ/ SRK Sample Medium: MFiner ] carbon Tube
‘Barometric Pressure N A Inches Hg [} impinger [] Other
_ Source Gas Temperature __2=&-1.5 ¢ ==  Sample Medium I.D. No.

. Estimated Moisture Content NMA b Backup Medium 1.D. No.

‘Concurrent Airflow: [ Yes BINo Sampling Method cOvE
{{Run Sampling Time | Sample | Sampling Rate Stroke Counting Sample

. ; Rotameter | Calibrated Initial Final Total | Stroke

f No. Stant StOp Duration Setting LPM Count Count Strokes { Volume Volume
gl} 1 103 [ | 2 | — | 202 | __ | — | — | — |26 -¥j

,‘m
¢ N

{

i 3lank Preparation
i

Sample Train Description (lgs fiben Shen Y9474 A 2

.

Analytical Parameters

Ldditional Comments

(2) *45247

[

P -
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BACK TO MAIN

Field & Air Services

Spmece Correerion
MidgetSamptng-Fram Field Data Sheet

lovane

* Project

Pump Type: [X] Constant Rate [_] Stroke Counter
‘Sampling Location feom 14 by yewt () Identification Number 134469
%_' Date & l20fa3 Test No. 2 Sample Type: [JSource [X] Ambient [ Personal
Operators _162/SEK Sample Medium: [JFiter ~ []Carbon Tube
{ éarometric Pressure N A Inches Hg ] 1mpinger [ Other _S:LGL%_&

Source Gas Temperature

K15 "¢ —F Sample Medium I.D. No.

. Zstimated Moisture Content NNA ___ %viv  Backup Medium I.D. No.

“Concurrent Airflow: O Yes HNo Sampling Method __Exrracm ve

ERU” Sampling Time | Sample | Sampling Rate Stroke Counting Sample
| /No. ["Stan | stop | urton | ema ] o | T 7o | o Tai ] voiume
(11 1053 [ 1245 | Zma | — | 0,00 _ — | | —|¢g120{
{ >

=

p 4

-

} 6

o

i

;f lank Preparation

LS"ample Train Description 5'\‘?60\ %zQ I A o A

B

Analytical Parameters

{dditional Comments *
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P
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Field & Air Services

%{LE Co LLEcTion
Midget-Sampling TrainField Data Sheet

Project Lovan(@ Pump Type:
Sampling Location feom 314 on MU’*’J (adis(8) 1dentification Number

BACK TO MAIN

E/Constant Rate [_]Stroke Counter

\ Date (” 5“/”[8 Test No. =2 Sample Type: [JSource m Ambient [] Personal
Operators Tt/ KK Sample Medium: [] Fitter
f " Barometric Pressure —_I\) A Inches Hg [ impinger [] Other

~ Source Gas Temperature 222 . 5 “c __»r— Sample Medium 1.D. No.

M Carbon Tube

Estimated Moisture Content _NA g Backup Medium 1.D. No.

Concurrent Airflow: [ Yes [XNo Sampling Method _ZXTRAc T/ VE

() .

F Run Sampling Time | Sample Sampling Rate Stroke Counting Sample
f;gg : Rotameter | Calibrated Initial Final Total | Stroke

=1 No. Start StOp Duration Setling LPM Count Count Strokes | Volume Volume
1 Jlosy s s | 105 | — | = | —| ~|Glot)
12

" 3

{, 4

.

(e

, Blank Preparation

iSampIe Train Description th\cag whe SY9C— A2 2 Qe

~Analytical Parameters

-Additional Commeénts
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3M ENVIRONMENTAL LABORATORY

BACK TO MAIN

9.6

Revision 0

Field Data Printouts

ET & SS STUDY NO: FS-980618-1
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1200 1100 | 1000 900 800
Absorbance / Wavenumber (cm-1) Stacked X-Zoom CURSOR
File# 1 =C0021 6/29/98 9:31 AM Res=None

Rm. 3045 racks 4+5,static,~90M,amb,IH inst.
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i |
4000 3500 3000 2500 2000 1500 1000

Absorbance / Wavenumber (cm-1) Stacked X-Zoom CURSOR
File # 1 = C0034 6/29/98 10:01 AM Res=None

Rm. 349, static,~90M,amb,IH inst.
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4000 3500 3000 2500 2000 1500 1000
Stacked X-Zoom CURSOR

Absorbance / Wavenumber (cm-1)

File # 1 = C0038
Rm. 3004 by grp 6,static,~90M,amb,[H inst.

6/29/98 10:16 AM Res=None




BACK TO MAIN

3M ENVIRONMENTAL LABORATORY __ ET & SS STUDY NO: FS-980618-1
9.7 AutoQuant CLS Method G
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BACK TO MAIN

" lethod Map generated 07-08-1998 3:25:07 PM

'Method Name: Ammonia

+Method Path: C:\AUTOQ3\METHODS\AMMONIA\AMMONIA .ME
. lethod Type: AutoQuant 3.0

i

Linear Analysis mode

f?emperature & Pressure Adjustments: OFF
i lass Emission Computations: OFF

(jethod Parameters:

b Wavenumber range: 650.00 - 4500.00
: Fingerprint zoom: 650.00 - 1400.00
- Path Length = 90
{f Interfere Criterion = 2500
L
Gain number = .5
{ Apodization = Triangle
l Phase Correct = Mertz
Resolution = .5
Ej Baseline Correction: Quadratic
i
8ompound: NH3
Alarms: Disabled
Eg Output: Disabled
Spectrum: H85NH3.SPC
Primary: Yes
Reference concentration = 85.00
Region #1: 879.08 - 1044.79

&

o

o i
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3M ENVIRONMENTAL LABORATORY ET & SS STUDY NO: FS-980618-1
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3M Project THie 3M Project Number
| — C\ OVAWCE AA£< 3MF”"WC°"§¢NA—N et Coyrtmmann fs‘r:m{:; EN;:)ZOélg ~1
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Fom 35176 - PWO T J TTM-) A
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Sampler Signature Oate Preservatives 8 cE: Comments
7= 5198 T

lt;m D:;‘:’:}F,trﬁ,n Date | Time | Matrix | § % ?? g § 3;: 532 1927 )
1 W.K ‘H Eﬁﬂ/{& 29 Sdvd V4 { C—C}O?H[a 6071'0/"1 N B /1;
2 | wige *¥ |k | )] D0 Vi 11 | C9094%  Rar - 15
3 | Wige 416 " [ {)y33] A9 | |1 [ew95)  Gorrom - 14
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10 | Wix #2% “lifg || 24 590 Vi LU e Aleve o £ F300y | |2
11| Wpe *lli ?/?‘/ © |14:62] Sl Vv ' bove Hawste (o 2P Fo0d | | 2
12 W()( g 11949 Sald 4 |\ | FrowtT 16Rs0m o 2.7 300y - 2.
13 | v ‘zr» AS (1 :5454d VI L | Myeeieelam, or Lu F3004 | |2
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Last Page - Orignator

See Reverse Side For Instructions



o T3

BACK TO MAIN

* wnaiir uf Cliswdy Hecora S o
3M Environmental Laboratory 107 8 5 3M Project Lead S
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City, State. Zip Code ] 3M Telephone Number Lab Request/Template Number
Wﬁ:ﬂw/ . U 19=17
Sameied By 1o 5 Contractor Number Containers | = Samples Split See Attachment
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3M Facility 3M Projegt Title 3M Project Number
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City. State. Zip Code . 3M Telephone Number Lab Request/Tempiate Number

Moe sont,  [a) 3 WUiq922
S‘““% =y CW'MVA_C&_ Numbgff Containers é E [[] Samples Split See Attachment
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