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1 INTRODUCTION

During the Period February 11 - 13, 1892 Interpoil Laboratories
personnel conducted EPA-required air emission compliance tests on the
Press & Unloader vent, Dryer and Thermal (i1 Heater,at the Louisiana
Pacific Corporation (LP) Waferboard Plant 1located 1in Two Harbors,
Minnesota. On-site testing was performed by E. Trowbridge, D. VanHoever,
C. Mosser, and P, 0O'Neil. Coordination between testing activities and
plant operation was provided by Sue Somers of LP. The test was witnessed

by Basim J. Dihu of the Environmental Protecticn Agency.

The Wafer Dryer tested is an MEC Model 1260 rotary drum dryer. It
is equipped with a pneumatic injecticen system for firing wood fines and
has a design heat input capacity of 40 1osBTU/Hr. Particulate emissions
from the wafer dryer are controlled by a primary cyclone followed by a
secondary multicyclone also manufactured by MEC Cempany in series with an
electrified fitter bed manufactured by £.F.B. Inc, Cleaned flue gas is
emitted to the atmosphere by a 100-foot high radial steel stack which has

a diameter of 48 inches.

The press vents tested are the exhaust from general: ventilators
positioned over the board press and unloader. Axial fans in the duct
above the roof provide the air movement. Emissions from the board presses

are uncontrolied.

The Thermal 0il Heater was manufactured by Konus Kassel in 1985. It
is equipped with two screw auger-type stokers and is fired with a mixture
of bark and wood. The unit is equipped with an economizer and has a
desigr heat input capacity of 31.0 1058TU/HR. Particulate emissions from
the Thermal 0il Heater are controlled by a large diameter cyclone
manufactured by C.E. Preheater. The baghouse is 6,597 sqguare feet.
Cleaned flue gas 1is emitted to the atmosphere by a 75-foot high radial

steel stack which as a diameter of 40 inches.
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Particulate evaluations were performed 1in accordance with EPA
Methods 2-5, CFR Title 4C, Part 60, Appendix A (revised July 1, 1991). A
preliminary determination of the gas linear velocity profile was made at
each test location before the first particulate determimation to allow
selection of the appropriate nozzle diameter for 1isokinetic sample
withdrawal. An Interpoll Labs sampling train which meets or exceeds
specifications in the above-cited reference was used to jsokinetically
extract particulate samples by means of a heated glass-1ined probe. Wet
catch samples were collected in the back half of the Method 5 sampling
train to provide samples for methylene chloride extraction to determine

total condensible organic compounds.

PM-10 determinations were performed in accordance with EPA HMethod
201A (Ibid, Part 51, Appendix M). An Interpoll Labs sampling train which
meets or exceeds specifications in the above-cited reference was used to
extract PM-10 samples by means of an Anderson PM-10 cyclone and a
stainless steel probe. The cyclone used in this work meets or exceeds the
specifications of Method 201A. Velocity pressure measurements were made
prior to each run to determine the proper dwell times at each traverse

point.

Formaldehyde samples were collected using draft EPA Method Q011 (SW
846 3rd Ed.) as a guideline. The samples were collected isokineticaliy
using a Method 5 sampling train with an aguecus acidic 2,4-
dinitropheylhydrazine absorbing solution and analyzed by high performince

Tiguid chromatography.

Total gaseous hydrocarbon concentrations were determined instrumen-
tally using a Ratfisch Model 55RS heated flame jonization detector (HFID)
calibrated against propaneg in air standards. The THC concentration was
continuously monitored by extracting a slipstream of exhaust gas by means
of a heated probe and filter holder. A heat-traced teflon line was used
to transport the sample gas from the filter holder outlet to the analyzer

inlet.
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Integrated flue gas samples were extracted from the dryer and
thermal oil heater exhaust gas streams using a specially designed gas
sampling system. Integrated flue gas samples were collected in 44-liter
Tedlar bags housed in a protective aluminum container. After sampling was
complete; the bags were sealed and returned to the laboratory for Orsat
analysis., Prior to sampliing, the Tedlar bags are leak checked at 15
IN.HG. vacuum with an in-line rotameter. Bags with any deteétab]e

inTeakage are discarded.

Carbon monoxide determinations were performed on the three sources
tested using a continuous emission monitor in accordance with EPA Method

10.

Testing on the Dryer and Thermal 0il1 Heater was conducted from two
test ports oriented at 90 degrees on each of the respective stacks. The
test ports on the Dryer are located 8.5 stack diameters upstream of the
nearest flow disturbance and 0.6 diameters upstream of the stack exit.
The test ports on the Thermal Qi1 Heater are located 7.6 stack diameters
downstream and 2.8 stack diameters upstream of any flow disturbance. A
24-point traverse was used at the Oryer test site to isokinetically
collect the particulate and formaldehyde samples. Each traverse point was
sampled 2.5 minutes for a total sampling time of sixty minutes per run.
A 12-point traverse was used for PM-10 sampling at the Dryer with run
times varying from 85 to 122 minutes. A 12-point traverse was used at the
Thermal 0l Heater test site to isckinetically collect the particulate,
PM-10 and formalidehyde samples. Each traverse point was sampled five
minutes for the particulate and formaldehyde sampling to give a total
sampling time of sixty minutes per run. The PM-10 run times for the

Thermal 0il Heater varied from 75.9 to 82.6 minutes.

Testing on the Press and Unloader vents was conducted as one source
by performing one half of the test run in one vent and one half the test
run in the second vent. Sampling was performed from a set of eight test

ports (four on each venf) situated horizontally on each vertical secticn
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of duct. A 32-point traverse was used to ccllect the particulate, PM-10
and formaldehyde samples. Each traverse point was sampled two minutes
during particulate and formaldehyde sampling for a total sampling time of

64 minutes per run. The PM-10 run times varied from 60.6 to 70.6 minutes.

The 1important results of the test are summarized 1ih Section 2.
Betailed results are presented in Section 3. Field data and all other

supporting information are presented in the appendices.
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The important results of the particulate emission compliance test

- are. summarized in Tables 1-3. The - particulate results have - been

T

calculated usmg the dry catch only (a Tabies} and again with the orgamc:

R R R CEN R

i wet catch added (b Tables). The fo]'iowmg emission rates are based on' the

- ’dry catch only. The particulate emission r'ate for the Dryer averaged 0.24

- L, Y

~ % for the Thermal 0i1 Heater averaged 0.044 LB/KLB flue gas adjusted to 50%

p 'éx(;g_e’s"s‘ma'ir and the emission factor averaged 0.069 L8/10%87TU.

The PM-10 results are summarized m Tables 4-6., The PM~10 emission

~— rate averaged 31.3, 3.4, and 0.85 LB/HR for the Dryer, the Press &

v
f
1

Urﬂoader‘ vents, and the Thermal 0il1 Heater, respectively.

The carbon monoxide results are summarized in Table 7. The
emission rate averaged 124 LB/HR (52 t8/TDF) for the Dryer, 3.4 LB/HR
(0.32 LB/TFP) for the Press & Unloader Vents, and 1.5 LB/HR (1.3 LB/TDF)
for the Thermal 0il Heater.

f

= —-“ nEes A summary of the formaldehyde r‘esu1ts are presented m Table B. The -
foma]dehyde emission rate averaged 1.8 LB/HR {0.16 LB/TFP) for the Dryer,
AP © 1.7 LB/HR (0.16 LB/TFP) for the Press & Unloader Vents and 0.0043 LB/HR

< {0.0039 LB/TDF) for the Thermal 0il Heater.

" The results of the Total Hy.drocar*b.ons tests are summarized in Table

' - - - The total! hydrocarbon emission rate averaged 4.4 LB/TFP for the Dryer,
e < 7. 7 LB/HR for the Press & Un]oader Vents and 0.75 LB/FER (O 69 LB/TDF) fo:(
l *:«‘ therTherma1 Qi1 Heater. R ':’ S s e
% » ) . ‘

’ Ls
:
.
4
1
.
1}

-

'LB/KLB"c}f flue gas and 3.7 LB/TFP.’ The particulate emission rate for the

Press & Unloader‘ vents averaged 3. O LB/HR. The particulate em1ss1on rate” ’
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e =~ No' difficulties were encountered in the field by Interpoll Labs or

in the Jlaboratory evaluation of the samples which were conducted by
Interpoll Labs. On the basis of this fact and a complete review of the

entire data and results, it is our opinion that the results reported

_herein are accurate and closely reflect the actual values which existed at

=" the time the test was performed.
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Source category:

Reconstituted wood products

Date:

Plant name L-P, Two Harbors Location:
Test date 2/11-2/13, 1992 Ref. No.@
Process wafer board Basis for process rate :
Emission | Process
Type of Run| rate, rate, |Emission factor
Source control Pollutant No.| ib/hr ton/hr | kg/Mg | Ibfton
Source category: Reconstituted wood products Date:
Plant name L-P, Two Harbors Location:
Test date 2/11 - 2/13, 1992 Ref. No.:
Process wafer board Basis for process rate
Emission | Process
Type of Run| rate, rate, |Emission factor
Source control Pollutant No.| Ib/hr ton/hr | ka/Mg Ib/ton
Rotary dryer | Cyclone+ filt. PM 1 39.60 11.02 1.80 3.59
multiclone filt. PM 2 46.40 11.02 2.10 4.21
electrified filt. PM 3 36.73 11.02 1.67 3.33
filter bed AVERAGE 1.86 3.71
condens. PM 1 4.90 11.02 0.222 0.445
condens. PM 2 5.43 11.02 0.246 0.493
condens. PM 3 4,24 11.02 0.192 0.385
AVERAGE 0.220 0.441
NETE R ~ PM-10 1 2203 | 11.02 1.00 2.00
T PM-10 5 2311 | 11.02 1.05 2.10
P PM-10 3 30.21 11.02 1.37 2.74
o Do AVERAGE 1.14 2.28
Nas? ™~ condens. PM 1 5.30 11.02 0.240 0.481
condens. PM 2 6.01 11.02 0.273 0.545
condens. PM 3 7.30 11.02 0.331 0.662
AVERAGE 0.281 0.563
CcO 1 113 11.02 5.13 10.3
CcO 2 171 11.02 7.76 15.5
coO 3 88 11.02 3.99 7.98
AVERAGE 5.62 11.2
cOo2 1N 9,128 11.02 414 828
€02 1/2 10,645 11.02 483 966
cO2 1/3 9,120 11.02 414 828
COo2z 2/1 9,637 11.02 437 874
Cco2 2/2| 10,110 11.02 459 917
COz2 2/3 8,783 11.02 398 797
co2 3/1 9,715 11.02 441 881
cO2 3/2 9,353 11.02 424 848
coOz2 3/3 9,862 11.02 |. 447 895
AVERAGE 435 870
formaidehyde | 1 | 049 | 11.02] 00222 0.0445




Source category:

Reconstituted wood products

Date:

Plant name L-P, Two Harbors Location:
Test date 2/11 - 2/13, 1992 Ref. No.:
Process wafer board Basis for process rate
Emission | Process
Type of Run| rate, rate, |Emission factor
Source control Pollutant No.| Ib/hr ton/hr kg/Mg Ib/ton
formaldehyde 2 2.3 11.02 0.104 0.209
formaldehyde 3 2.5 11.02 0.113 0.227
AVERAGE 0.0800 0.160
total hydrocarbon 1 48.2 11.02 2.19 4.37
total hydrocarbon| 2 45.2 11.02 2.05 4.10
total hydrocarbonj 3 54.2 11.02 2.46 4.92
AVERAGE 2.23 4.46
Ref. No.:
Board press none filt. PM 1 2.49 10.62 0.117 0.234
& unloader filt. PM 2 3.59 10.62 0.169 0.338
filt. PM 3 2.99 10.62 0.141 0.282
0.142 0.285
condens. PM 1 0.48 10.62 0.0226 0.0452
condens. PM 2 0.38 10.62 0.0179 0.0358
condens. PM 3 0.36 10.62 0.0169 0.0339
AVERAGE 0.01H 0.0383
~ PM-10 1 417 11.04 0.189 0.378
PM-10 2 3.18 11.04 0.144 0.288
PM-10 3 0.40 11.04 0.018 0.037
AVERAGE 0.117 0.234
~3| condens. PM 1 1.15 11.04 0.0521 0.1042
condens. PM 2 0.83 11.04 0.0376 0.0752
condens. PM 3 0.44 11.04 0.0201 0.0401
AVERAGE 0.0366 0.0732
CO 1 5.1 10.62 0.240 0.480
CO 2 3.4 10.62 0.160 0.320
CO 3 1.7 10.62 0.0800 0.160
AVERAGE 0.160 0.320
CO2 5/1 32.4 11.04 1.47 2.94
CcO2 5/2 33.7 11.04 1.52 3.05
CO2 5/3 34.5 11.04 1.56 3.12
CO2 7/1 141 10.62 6.64 13.3
CO2 7/2 129 10.62 6.09 12.2
€02 7/3 141 10.62 6.63 13.3
€02 8/1 141 10.62 6.65 13.3
co2 8/2 145 10.62 6.81 13.6




Source category: Reconstituted wood products Date:
Plant name L-P, Two Harbors Location:
Test date 2/11 - 2/13, 1992 Ref. No.:

Process wafer board Basis for process rate
Emission | Process
Type of Run| rate, rate, |Emission factor
Source control Pollutant No.| Ib/hr ton/hr | kg/Mg Ib/ton

CO2 8/3 136 10.62 6.40 12.8
AVERAGE 6.54 13.08
formaldehyde 1 1.7 10.62 0.0800 0.160
formaldehyde | 2 1.7 10.62 0.0800 0.160
formaldehyde 3 1.6 10.62 0.0753 0.151
AVERAGE 0.0785 0.157
total hydrocarbon| 1 7.5 11.04 0.340 0.679
total hydrocarbon| 2 7.9 11.04 0.358 0.716
total hydrocarbon| 3 7.8 11.04 0.353 0.707
AVERAGE 0.350 0.700

Note: Runs 5/1, 5/2, and 5/3 not included in average CO2 emission factor due to low flow rat
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Summary of the February 11 - 13, 1992 Carbon Monoxide Emission

Compliance Tests at the Louisiana Pacific- Waferboard Plant in

Two Harbors, Minnesota.

-“-'
LR - PR
LTen
NN

.

- . Test/R

Volumetric

Flow Rate Concentration Emission Rate

((oscFy)
_—

un .

(pbmJW)

et

: B 2!
) g

2/3

.. .(Dryer 2-11-92) S Ll

{LB/HR}

“-

(LB/TDF)
607 113 47 .
911 - 171 71
478 88 - 37

31510
30685
31590

- .
. P
’ . A Sy
t

(Press
8/1
8/2
8/3

'F;::..yfrrl:, Avg.

665 t124 - . B2

) (LB/TFP)
0.48
0.32

g THET

R e
b,

. .

H -
‘ -
. ;

1

i

i

g

Avg.

1
a4

6 1.7 0,156
4 0.32

al 0il Heater 2-12-52)

e TTTEo T 101 0 15430 7.3 . .54 0.50 -
STt 102 7 15120 4 3.3 3.0
o S 10/3. 16780 7.4 59 0.54
. L s oavg. - ' 200 -7 1.5 - 1.3

T ot

.
R .
.
: e
;

[
"oy

s

TFP =

" (Dryer 2,4/HR, Thermal 0i1 Heater 1.09/HR) | , : o

16

To{LB/TOF) .

‘.

Ton Finished Product (10.62/HR),” TBF = Ton Dry Fuel ™"
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7" Table 8.

Summary of the February 11 -

13, 1992 Formaldehyde Emission

Compliance Tests at the Louisiana Pacific Waferboard Plant in

Two Harbors, Minnesota.

. Volumetric o ‘ 7
Test/Run Flow Rate . _Cancentrétion : Emission Rafe.
(DSCEM) - (ppm,w) (LB/HR)
(Dryer) (LB/TFP)
1/1 2.5- 0.49 0.044
1/2 11 2. 0.21
1/3 12 2. 0.23
Avg. 8.5 1. 0.16
(Press & Unl ts 2-13-92) (LB/TFP)
8/1 34290 lflo“)j 5.3 1.7 0.16
8/2 35140 5.0 1.7 0.16
8/3 33015 50“:\ 5.2 1.6 0.15
Avg. L,U 5.2 1.7 O.l§
{(Thermal 0i1 Heater 2-12-92) . ‘ {LB/TDF)
9/1 16450 0.04 0.0032  0.0029
) . 9/2 17080 _ 0.05 " 0.0039. 0.0036
93 16110 T o.o1 0.0057___0.0052
T Avg, 0.05 0.0043  0.0039

e

SRR S

P

., ..Note: TFP = Ton Finished produc’t‘,(Dryer’l%‘.ozjfja,‘.pres_s'ai Unloader

-10.62) TOF = Ton Dry Fuel (Thermal 0i1.Heater I.09/HR) -

17




Summary of the Results of the February 11 - 13, 1992 Total

Hydrocarbon Determinations at the Louisiana Pacific Waferboard

Plant Located in Two Harbors, Minnesota.

Time ~ Concentration Emission Rate

Test/Run . (HRS) { DPMC , w) (LB/HR) {(LB/TFP)
{Dryer 2-11-92)
471 1721-1821 595 48.2 4.4
472 1845-1945 558" 45.2 4.1
a/3 1950-2050 669 54.2 4.9
Average 607 49.2 4.5
.. ‘ (P'ress & Unloader Vents 2-12-92)
""" 6/1 1250-1410 49.5 7.5 0.68
6/2 1425-1600 52.2 7.9 0.72
6/3 1610-1730 51.3 7.8 0.70
Average 81.0 7.7 0.70
,f'f' ", - (Thermal 0i1 Heater 2-13-92) . (LB/TDF)
iz R 11/1 0925-1025 .20.7 0.69  0.63
ST 11/2 1035-1135 15.0 0.50 0.46
11/3 1145-1245 32.4 1.07 0.98
- : : Avgrage 22.7 0.75 059

i-77 Note: TFP = Ton Finished Product (Dryer 11.02/HR, Press & Unloader
11.‘04)ATDF'_=,T0n Dry Fuel {Thermal 011 Heater 1.09/HR) -

. 7. .

i

T . : . i

w b IR I o . T ve
G . f
N . )
. -
[

i

I
MR N - ..
M o
! * L w'l .lr ,
[}
,
3

!
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3 RESULTS

The results of all field and laboratory evaluations are presented in
this section. Gas composition (orsat and moisture) are presented first
followed by the computer printout of the particulate, PM-10, carbon
monoxide and formaldehyde results. Preliminary measurements 1nc1udjng

test port locations are given in the appendices.

The results have been calculated on a personal computer using
programs written in Extended BASIC specifically for source testing cal-
culations. EPA-published equations have been used as the basis of the

caiculation technigues in these programs.

The emission rates have been calculated using the product of the

concentration times flow method.

15
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3.1

Besults of QOrsat

and Moisture Determinations

20




R N R ER N .

!

Interpoll
Louisiana Pacific

Test No. 1
Dryer stack

Results of Orsat & Moisture Analyses

Run 1
Date of run 02-11-92
ODry basis (orsat)
carbon dioxide............ 4,30
[ Y = o N 15.30
carbon monoxide........... 0.00
nitrogen. ... ... . 79.40
Wet basis (orsat)
carbon dioxide............ 3.21
OXY TN . L e et e r e e e e 12.17
carbon monoxide........... 0.00
nitrogen.........ooi.n.. 59.30
Water vapor. .. ..ottt 25.31
Dry molecular weight........ 29.34
Wet molecular weight........ 26.47
Specific gravity............ 0.914
Water mass flow...... {LB/HR} 0.00
FO 1.070

21

Labs Report No.

Two Harbors,

2-3501

Two Harbors

Minnesota

-—-Methods 3 & 4(%v/v)

Run 2

0z-11-

15.

79.

11.

58.

26,

29.

26.

92

.90

70

.00

40

.61

56

.00

38

41

40

0.912

.00

1.061

Run 3

16

79

12.

€0.

23.

29.

26.

02-11-

92

.10

.60

. G0

.30

.12

64

.00

88

32

62

0.918

.00

1.0469
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Interpoll
Louisiana

Test No. 2
ODryer Stack

Results of Orsat & HMoisture Analyses--

Run 1
Date of run c2-11-62
Dry basis {(orsat)
carbon dioxide............ 4,40
Lo Y = 16.20
carbon monoxide........... 0.00
nitrogen. . .... ... ... 79.40
wet basis (orsat)
carbon dioxide............ 3.30
OXYOEM . L s e e e e 12.14
carbon monoxide........... 0.00
nitrogen. . ... ..ot eean. 59.48
water vapor........... ... .25.08
Dry molecular weight........ 29.35
Wet molecular weight........ 26.50
Specific gravity........ e 0.918
Water mass flow...... (LB/HR) 29669
FC 1.068

22

Labs Report No.

Pacific

Two Harbors,

2-3501

Two Harbors

Minnesota

-~-Methods 3 & 4(%v/v)

Run 2

02-11-92

15.

79.

11.

56.

28.

29.

26.

.80

80

.00

40

.43

28

.00

71

58

40

14

Q.903

314448

1.062

Run 3

02-11-

i6.

79.

12.

60.

24,

29.

26.

92

.00

70

.00

30

.03

66

.00

i8

31

57

0.918

28609

1.050




Interpeoll Labs Report No. 2-35C1
Louisiana Pacific - Two Harbors
Two Harhors, Minnesota

Test No. 3
Dryer Stack

Results of Orsat & Moisture Analyses—---- Methods 3 & 4(%v/v)
Run 1 Run 2 Run 3
Date of run 02-11-92 02-11-92 0z2-11-92

Ory basis {orsat)

carbon dioxide........ e e 4,30 4,10 4.40
OXYOBN . v vyttt oot on o voe e 16.50 16.60 16.20
carbon monoxide....... e 0.00 0.00 0.00
Ritrogen. .. ..ot 79.20 : 79.30 79.40

Wet basis (orsat}

carbon dioxide............ 3.27 , ©3.11 3.25
OXYGEM e e v vt e e ee e e 12.53 12.61 311.95
carbon monoxide........... Q.00 0.00 0.00
nitrogen. . ... .. ... 50.17 60.24 58.59
water VApor. .. ..o 24,03 24,03 26.21
Dry molecular weight........ 29.35 29.32 29.35
Wet molecular weight........ 26.62 26.60 26.38
Specific gravity............ 0.920 0.918 0.¢11
Water mass flow...... {LB/HR) 29208 29485 32536
FO 1.023 1.049 1.068
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Interpol]l Labs Report No. 2-3501
_ Louisiana Pacifiec -~ Two Harbors
T o Two Harbors, Minnesota

Test No. 5
Press & Unloader Vents

Results of Orsat & Moisture Analyses----- Methods 3 & 4(%v/v)
' Run 1 Run 2 Run 3
Date of run 02-12-92 02-12-92 02-12-92

Dry basis (orsat)

carbon dioxide............ 0.03 0.03 0.03
OXYGEM e v v o v m vt e n s s s mea 20.90 20.90 20.90
carbon monoxide........... 0.00 0.00 0.00
nitrogen....... ..., 79.07 79.07 79.07

wWet basis (orsat)

carbon dioxide............ 0.03 0.03 0.03
OXYORN . v ittt et it e e e e 20.60 20.67 20.68
carbon monoxide........... 0.C0 0.00 0.00
nitrogen. .. ... ..o 77.93 78.21 78.25
water vapor. . ..o e et irnan 1.44 1.08 1,04
Dry molecular weight........ 28.84 28.84 28.84
Wet molecular weight........ 28.69%9 28.72 28.73
Specific gravity............ 0.991 C.g92 0.992
Water mass flow...... {LB/HR) 13855 1487 1424
FO 0.000 0.000 0.000

G 'R EE GRS AR Eh B o D O aN S NS N W e
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Interpoll Labs Report No. 2-3501
Louisiana Pacific - Two Harbors
Two Harbors, Minnesota

Test No. 7
Press & Unloader Vents

Results of Orsat & Moisture Analyses—-—---— Methods 3 & 4({3v/v)
Run 1 Run_Z Run 3
Date of run . 02-13-92 02-13-92 . 02-13-92

Bry basis {orsat)

carbon dioxide............ 0.03 0:03 0.03
(oY = o 20.90 20.90 20.90
carbon monoxide........... 0.00 0.00 0.00
nitrogen. . .., it i ie e 79.07 759.07 79.07

Wet basis (orsat)

carbon dioxide............ 0.03 0.03 6.03
o o = I o 20.68 ZO.éO 20.52
carbon monoxide........... 0.00 0.00 0.00
nitrogen. . ..., ... 78.24 77.94 77.63
water Vapor. ..o oot v n e 1.05 1.42 1,82
Dry molecular weight........ 28.84 28.84 28.84
Wet molecular weight........ 28.73 28.69 28,64
Specific gravity............ 0.9¢92 0.991 0.989
Water mass flow...... {LB/HR) 2032 25468 3548
FO 0.000 0.000 0.000

25
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Test NoO. 8
Press & Unloading Vents

Date of run

Dry basis (orsat)

carbon dioxide... ...
oL I = = o
carbon monoxide...........

nitrogen. . . ... i

B En SN N M EE AW WS SN -E.

wWet hasis (orsat)

carbon dioxide............
OXYTEN e ot e e e e e e
carbon monoxide...........
nitrogen. . .....coe v “ e

water vapor.. ...«

Dry molecular weight........

Il B I By A E B Em .

Wet molecular weight......
Specific gravity............
Water mass flow...... {LB/HR)
FO

26

Results of Orsat & Moisture Analyses

Interpoll
Louisiana Pacific
Two Harbors,

Run 1

02-13-

20.

79,

20.

78.

28.

28

92

.03

80

.00

o7

.03

62

.00

03

.32

.70

0.991

.00

0.000

Labs Report No.

2-3501
Two Harbors

Minnesota

Methods 3 & 4{%v/v)

Run 2

02-13-

20,

79

20.

78.

28.

28.

0.000

92z.

.03

90

.00

.07

.03

66

.00

15

.16

84

71

.992

.00

Run 3

. 02-13-

20.

79

20.

77.

28.

28,

92

.03

90

.00

.07

.03

59

.00

8BS

.50

g4

68

0.991

.00

0.000




Test No. 9
Konus Stack

Results of Orsat & Moisture Analyses

Date of run

Dry basis {(orsat)

carbon dioxide............
OXYTEM e it e et et s e e
carbhon monoxide...........

nitrogen....... .. .. .. ...,

wWwet basis (orsat)

carbon dioxide............
OXYOEN e v v v v vt ettt e
carbon monoxide...........
nitrogen. . ... oo oo

Water Vapor. .« e it e e e

Dry mo]ecular'weight ........
Wet molecular weight........
Specific gravity............

Water mass fliow...... (LB/HR)

FO

27

Interpol]l
Louisiana Pacific

Two Harbors,

Run 1

02-12-

15.

79

14.

74.

29.

28,

92

.90

50

.00

.50

.57

56

.CO

20

.66

41

65

0.990

.00

i.082

Labs Report No.

2-3801
Two Harbors
Minnesota

-—-Methods 3 & 4(xv/v)

Run 2

02-12-92

15.

79.

14.

74

29

28.

.70

80

.00

50

.37

71

.00
.00

.82

.38

50

0.988

.00

1.085

Run 3

0z2-12-

15,

79.

14,

73

29.

28.

92

.80

70

.00

50

.45

54

.00

.65

.36

40

56

0.986

.00

1.083
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Interpol]
Louisiana

Test No. 10
Konus Stack

Results of Orsat & Moisture Analyses-—-

Run 1
Date of run 0z2-12-92
Dry basis (orsat)
carbon dioxide........... . 5.00
L I Vo - I 15.50
carbon monoxide........... 0.00
nitrogen. .. .....ccivuv v 79.50
Wet basis (orsat)
carbon dioxide............ 4.58
(o = I o 14,18
carbon monoxide........... 0.00
nitrogen. ..., ..., 72.75
WaLtEeTr VAP0 . it e ittt et e n 8.49
Dry molecular weight........ 29.42
Wet molecular weight......., 28.45
Specific gravity............ 0.683
Water mass flow...... {LB/HR) 4014
FO 1.080

28

Labs Report No. 2-3501
Pacific - Two Harbors
Two Harbors, Minnesota

~——-Methods 3 & 4(%v/v)

Run 2 Run 3
02-12-92 02-12-92

4.90 4.60
15.60 15.90
0.00 0.00
79.50 79.50
4.50 4.25
14.32 14,68
0.00 0.00
72.99 73.38
8.19 7.70
29.41 29.37
28.47 28.50
0.984 0.984
3783 3924
1.082 1.087




! Interpoll
} Test No. 12
' Konus Stack
l Results of Orsat & Moisture Analyses
Run 1
l Date of run 02-13-92
l Dry basis {(orsat)
l carbon dioxide........ ‘e 4.60
OX¥gen. . i v i i e it en e ann ‘e 15.90
I carbon monoxide....... e Q.00
l nitrogen............ ... .. 79.50
l Wet basis (orsat)
l carbon dioxide............ 4,23
Lo T I 14.64
l carbon monoxide....... 0.00
Nitrogen. . v on s .. 73.18
l water Vapor........... 7.95
l Dry molecular weight........ 29.37
. Vet molecular weight........ 28.47
Specific gravity............ 0.583
l Water mass flow...... {LB/HR) 3556
l FoO 1.087

29

Labhs Report No.

Louisiana Pacific -
Two Harbors,

2-3501
Two Harbors
Minnesota

Methods 3 & 4(tv/v)

Run 2
02—13—92

15.80

79.40

14.62

73.46

29.40
28.55
0.986

3664

1.062

Run 3

02-13-

15.

79.

14,

73

29.

28.

g2

.10

.00

50

.66

15

.00

.07

.08

43

51

0.985

3852

1.078
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Fesults of Particulate Determinations
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Interpol]

Test No. 2
Dryer Stack

Results of Particulate Loading Determinations

Date of run

Time run start/end..... (HRS)
Static pressure.,..... {IN.WC)
Cross sectional area (SQ.FT)

Pitot tube coefficient......

Water in sample gas

CONdenser .. ... eeeas (ML)
impingers.......... (GRAMS)
desiccant.......... (GRAMS)
total. ... ... ... (GRAMS)

Total particulate material..
.......... collected{grams)

Gas meter coefficient.......
Barometric pressure.. {IN.HG}
Avg. orif.pres.drop..{IN.WC)
Avg. gas meter temp..{DEF-F)

Volume through gas meter....
at meter conditions...(CF}
standard conditions. {DSCF)

Total sampling time....{MIN)
Nozzle diameter......... {IN)
Avg.stack gas temp ..({DEG-F)

Volumetric flow rate........

actual.............. (ACFM)
dry standard....... {DSCFM)
Isokinetic variation..... (%)

Particulate concentration...

actual............ {GR/ACF)
dry standard..... {GR/DSCF)
Particle mass rate...{(LB/HR)

2]

Run 1

02-11-9z2

1045/1147

~-2.80
12.57
. 840

0
211.0
.0
220.0
0.3267
0.9993

30.01

0.B8
50.4

30.41
30.58
60.00

.191
204

53775
31908
102.3
0.09651
0.16272

44.504

Louisiana Pacific -
Two Harbors,

Run 2
02-11-92

1305/1408

-2.80
12.57
. 840

0.
256.
8.
264.

0000

0.3974

0.9593
30.01
0.88
60.4

30.53
31.10
€0.00

. 181
2089

24668

30685

106.8

0.11062

0.19716

51.855

Labs Report No. 2-3501
Two Harbors
Minnesota

-—-Method 5

'-Run 3
02-11-92

1450/1552

~-2.80
12.57
. 840

194,
12.
206,

CO0O0OO0

0.2950

0.69¢93
30.01
0.83
64.1

g1z
30.46
60.0C0

.191
209

53693

31989

100.3

0.08899

0.14942

40.970
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Interpoll Labs Report No. 2-3501
Louisiana Pacific - Two Harbors
Two Harbors, Minnesota

Test No. 7
Press & Unloader Vents

H
' Results of Particulate Loading Determinations~--—---- Method 5
l Run 1 Run 2 Run 3
Date of run 02-13-92 02-13-%2 0z2~13-92
l Time run start/end..... (HRS) 820/ 928 1036/1137 1210/1319
Static pressure...... {IN.WC) -0.80 -0.80 -0.80
l Cross sectional area {(SQ.FT) 42.01 42.01 42.01
Pitot tube coefficient...... .840 . 840 . 840
Water in sample gas
l condenser. . ... .n {ML) 0.0 0.0 0.0
impingers.......... {GRAMS) 2.0 2.0 4.0
desiccant.......... ({GRAMS) 6.0 8.0 10.0
l total . ....... ... {GRAMS ) 8.0 10.0 14.0
Total particulate material..
I PR, collected({grams) 0.0117 0.0158 0.0t32
Gas meteyr coefficient....... 1.0083 1.0083 1.0083
Barometric pressure.., (IN.HG) 29.20 29.20 29.20
l Avg. orif.pres.drop..{IN.WC) 1.32 1.16 1.36
Avg. gas meter temp..{DEF-F) 94.2 97.1 56.9
l Volume through gas meter....
at meter conditions...{CF) 37.95 34,90 38.14
standard conditions. {DSCF} 35.68 32.63 35.69
l Totatl sampling time....{MIN} 64.00 64.00 64.00
Nezzle diameter......... (IN) .249 .249 .249
' Avg.stack gas temp .. (DEG-F}) 87 88 88
Volumetric flow rate........
actual.. .o in i i {ACFM) 73669 67911 74242
l dry standard....... {DSCFM) £8519 62825 68390
- Isokinetic variation..... (%) 101.2 100.9 101.4
' Particulate concentration...
' actual............ {GR/ACF) 0.00470 0.00682 G.00525%
dry standard..... {GR/DSCF) 0.00506 0.00738 0.00571
l Particle mass rate...(LB/HR) 2.971 3.972 3.345
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Test No. 10
Konus Stack

Results of Particulate Loading Determinations

Date of run

Time vrun start/end..... (HRS)
Static pressure...... {IN.WC)
Cross sectional area (SQ.FT)

Pitot tube coefficient......

Water in sample gas

condenser. ., ........... {ML)
impingers.......... (GRAMS)
desiccant.......... ({GRAMS}
total.e e e in e (GRAMS)

Total particulate material..
e collected{grams)

Gas meter coefficient.......
Barometric pressure..{IN.HG)
Avg. orif.pres.drop..{IN.WC)
Avg. gas meter temp..(DEF-F)

Volume through gas meter..
at meter conditions...{(CF}
standard conditions. (DSCF)

Total sampling time....(MIN}
Nozzle diameter......... (IN)
Avg.stack gas temp ..(DEG-F)

Volumetric flow rate........
actual ... vn i i (ACFM)
dry standard....... ({DSCFM)

Isokinetic variation..... (%)

Particulate concentration...
actual......... ... {GR/ACF)
dry standard..... {GR/DSCF)

Particle mass rate...{LB/HR}

33

Interpoll
Louisiana Pacific =
Two Harbors,

Run 1
0z2-12-92

1600/1702

-0.15
5.39
. B840

B5,
i9.
104.

o O o0

0.0438

0.99851
29.90
2.46
67.0

52.77
52.87
60.00

311
307

24513

15432

101.7

0.00804
0.01278

1.691

Run 2
gz2-12-92

1731/1833

~0.15
g.39
. 840

0.
84.
13.
97.

QOO0

0.0481

0.5951
29.90
2.38
75.2

51.98
51.27
60.00

. 311
308

23992
15120

100.7

0.00912
0.01448

1.876

Labs Report No. 2-3501
Two Harbors
Minnesota

.Run 3
02-12-92

1937/2040

-0.15
9.39
.840

86.
13,
8s.

e eRe e

0.G480

0.9551
29.90
2.83
73.5

56.51
55.%8
60.00

311
310

26537

16779

59.1

0.008136
0.01323

1.903
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Results of PM~10 Determinations
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Interpoll Labs Report No. 2-3501
Louisiana Pacific - Two Harbors
Two Harbors, Minnesota

I

Il E I B = A B B S BE BE e

Test No. 3
Dryer Stack

Results of PM-10 Determinations

Run 1 Run 2 Rﬁn 3
Date of run 02-11-92 . 02-11-%2 02-11-82
Time run start/end..... (HRS) 1633/2003 2036/2242‘ 2350/ 130
Static pressure,.,.,... (IN.WC) -2.80 -2.80 -2.80
Cross sectional area (SQ.FT) 12.57 12.57 12.587
Pitot tube coefficient...... .840 . 840 .840
Water in sample gas

condenser. ... e (ML) 0.0 0.0 0.0

impingers.......... {GRAMS) 223.0 250.0 225.0

desiccant.......... (GRAMS) 9.0 10.0 4.0

total.....coiiv e {GRAMS) 232.0 260.0 229.0
Total PM-10 material........

.......... collected(grams) 0.2171 0.2568 0.2640
Gas meter coefficient....... 0.59693 0.%5993 0.9993
Barometric pressure..{IN.HG) 29.72 29.72 29.72
Avg. orif.pres.drop..(IN.WC) 0.31 0.31 0.31
Avg. gas meter temp..{(DEF~F) 61.9 61.9 55.58
Volume through gas meter....

at meter conditions...{CF) 34,42 38.58 30.12

standard conditions. {DSCF} 34.58 3B.76 30.40
Total sampling time....{MIN) 110.62 122.55 55,45
Nozzle diameter......... {IN) .158 .158 .158
Avg.stack gas temp ..(DEG~F) 207 205 204
Volumetric flow rate........

actual .. e i s e {ACFM) 55460 55887 56404

dry standard....... (DSCFM) 32916 33233 32655
Isokinetic variation..... {%) 87.7 87.9 90.1
PM-10 cutpoint.......... {um) 10.27 10.16 9.84
PM-10 concentration.........

actual........v... {GR/ACF) 0.05747 0.08077 0.07755

dry standard..... {GR/DSCF) 0.09688 0.10224 0.13401
PM-10 mass rate...... (LB/HR) 27.333 25.122 37.508
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Test No. 12
Konus Stack

Results of PM-10 Determinations

Date of run
Time run start/end..... (HRS)

Static pressure...... {IN.WC)
Cross sectional area (SQ.FT)
Pitot tube coefficient......

Water in sample gas
condenser......cco.... (ML}
impingers.......... {GRAMS)
desiccant.......... {GRAMS)
total.. ..o vnon.. {GRAMS)

Gas meter coefficient.......
Barometric pressure.. (IN,HG)
Avg. orif.pres.drop..{(IN.WC)
Avg. gas meter temp..{(DEF-F)

Volume through gas meter....
at meter conditions...(CF)
standard conditions. {DSCF)

Total sampling time....{MIN)
Nozzle diameter......... {IN)
Avg.stack gas temp ..(DEG-F)

Volumetric flow rate........
actual. .. v i {ACFM)
dry standard....... (DSCFM)

Isokinetic variation..... (%)

PM-10 cutpoint.......... {um)

PM-10 concentration.........
actual............ (GR/ACF)
dry standard..... (GR/DSCF)

PM-10 mass rate...... ({LB/HR}

36

Interpoll
Louisiana

Run 1
0z2-13-92

1300/1426
-0.41

9.389
. 840

52.

o000

60.

0.0112
0.9993
29.10

0.52
5.0

32.70
32.74
82.64

.198
311

26633

16320

106.7

9.91

0.00323

0.00528

0.738

Labs Report No. 2-3501
Pacific - Two Harbors

Two Harbors,

Run 2
0z2-13-92

1455/1615
-0.41

9.39
. 840

47.

h
OO0 00

53.

0.0129
0.8993
29.10

0.56
65.2

31.80
30.91
76.77

.198
312

26264

16154

109.5

10.14

0.003%¢6

0.00644

0.892

Minnesota

Run 3
02-13-6¢2"

1640/1800
-0.41

g9.39
.B40

51.

-~
oo e o]

58.

0.0138
0.9993
28.10

0.57
69.1

32.01
31.08
75.86

.198
308

25423

15605

115.4

8.57

0.00420

0.00685

0.916




-

Summary of PM-10 Results

The PM-10 determinations on the Press Vents at this facility
were complicated by the fact that one nozzle was not adegquate to

perform an isckinetic traverse of the duct.
were used, one to sample
another to sample the high velocity pressure points.
samplings were then combined to obtain the total
summary of critical parameters '

Therefore,
Tow velocity pressure

is given below:

two nozzles
points and

These two-
PM-10 catch. A

Parametenr Run 1 Run 2 Run 3
Total Sampling Time (MIN)

Low velocity 3.77 9.15 11.84

High Velogcity 56.84 59.15 58.77

Total 60.61 68.30 70.61
Gas Meter Volume (DSCF)

Low velocity 1.74 4,26 5.67

High velocity 25.89 25.79 26.90

Total 27.63 30.05 35.89
Isokinetics (%)

Low velocity 137.2 133.1 130.1

High velogity 106.1 100.5 105.7

Total (Time weighted) 108.0 104.9 109.8
Dy (um)

Low velocity 9.71 9.68 9.67

High velocity 9,73 10.07 9.74

Total (Volume weighted) 9.73 10.01 9,73
Concentration (GR/DSCF)

Low velocity 0.0150 0.0065 0.0045

High velocity 0.0073 0.0082 0.0016

Total (Volume weighted) 0.0078 ©0.0080 0.0021
Mass Rate {(LB/HR)

Low velocity 2.031 0.913 0.642

High velocity 3.875 4.527 —0==886

Total 4.01 0.847

37
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Interpoll Labs Report No. 2-3501
louisiana Pacific - Two Harbors
Two Harbors, Minnesota

Test No. 5
Press & Unloader Vent

Results of PM-10 Determinations

Run 1 Run 2 Run 3
Date of run 02-12-92 g2-12-92" 02~-12-92
Time run start/end..... (HRS) 1304/1322 1523/1540 1732/1750
a Static pressure...... (IN.WC) 0.60 0.60 1 0.60
l Cross sectional area (SQ.FT) 14.086 14.06 14.06
- Pitot tube coefficient...... . 840 . 840 . 840
; : Water in sample gas
f l) condenser, ... ... o (ML} 0.0 0.0 0.0
: impingers.......... {GRAMS) 0.0 0.0 0.0
9 desiccant.......... {(GRAMS} C.0¢ 0.0 0.0
'J total.............. {GRAMS) C.0, 0.0 0.0
i Total PM-10 material........
j l‘ .......... collected{grams) 0.0017 0.0018 0.0016
P Gas meter coefficient....... 1.0083 1.0083 1.0083
: ! Barometric pressure..,{IN.HG) 29.90 29.980 29.80
: I; Avg. orif.pres.drop..{(IN.WC) 0.65 0.65 0.65
: Avg. gas meter temp..{DEF-F) 86.6 27.5 86.8
l: Volume through gas meter..
at meter conditions...(CF) 1.7% 4.38 5.67
) standard conditions.{DSCF) 1.74 4,26 5.52
l, Total sampling time....(MIN) 3.77 9.15 11.84
. Nozzle diameter......... (IN) .235 .235 .235
i "‘ Avg.stack gas temp .. (DEG-~F) 74 74 76
i ‘ Volumetric flow rate,........
b actual.............. (ACFM) 15827 16499 16534
F l dry standard....... {DSCFM) 15753 16342 16746
|
L Isokinetic variation..... (%) 137.2 133.1 130.1
| I PM-10 cutpoint.......... {um) 9.71 9.68 9.67
; \ PM-10 concentration...... NI
5 ', actual........... .+ {GR/ACF 0.01487 0.00645 0.00440
. dry standard..... {GR/DSCF) 0.01504" 0.00852 0.00447
| l PM-10 mass rate...... {LB/HR) 2.031 0.913 0.642
i
]
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Interpoll Labs Report No. 2-3501
Louisiana Pacific - Two Harhors
+ Two Harbors, Minnesota

Test No. 5
Press & Unloader Vents

Results of PM-10 Determinations —--—=-c-cermmcmm e e =

Run 1 Run 2 Run 3
Date of run 02-12-92 02-12-92 D2-12-92
Time run start/end..... {HRS) 1128/1232 1342/1450 1602/1708
Static pressure...... (IN.WC) ~-0.80 -0.,80 -0.80
Cross sectional area (SQ.FT) 28.00 28.00 28.00
Pitot tube coefficient...... . 240 .840 . 840
Water in sample gas

condenser............. (ML) 0.0 0.0 0.0

impingers.......... {GRAMS) 0.0 0.0 0.0

desiccant.......... {GRAMS) 8.0 6.0 6.0

total......o.v.ov ... (GRAMS) 8.0 6.0 6.0
Total PM-10 material........

.......... collected{grams) 0.0122 0.0137 0.0028
Gas meter coefficient....... 1.0083 1.0083 1.0083
Barometric pressure..{IN.HG) 29.90 29.90 29.90
Avg. orif.pres.drop..{IN.WC) 0.66 0.65 0.66
Avg. gas meter temp..(DEF-F) 85.8 89.7 86.9
VYolume through gas meter....

at meter conditions...{CF) 26.53 26.62 27.62

standard conditions. {DSCF) 25.8¢9 25.79 26.9%0
Total sampling time....{MIN) 56.84 59.15 58.77
Nozzle diameter......... ({IN) .186 .186 .186
Avg.stack gas temp ..{(DEG-F) 73 75 76
Volumetric flow rate........

actual. ... ii e {ACFM) 65510 66243 66196

dry standard....... (DSCFM) 63780 64451 64330
Isokinetic variation..... (%) 106.1 100.5 . 105.7
PM-10 cutpoint.......... {um) 9.73 10.07 9.74
PM=-10 concentration.........

actual............ {GR/ACF) 0.00708 0.00797 0.00156

dry standard..... {GR/DSCF} 0.00727 0.00820 0.00161
PM-10 mass rate...... (LB/HR) 3.975 4.527 0.886
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3.4 Results of Carbon Monoxide Determinaticns
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Test No. 2
Dryer Stack

Results of CO Determinations

Date of run

Time run start/end...

Total

Moisture content

02 Concentration

Volumetric flow rate

CO concentration.....

(GR/DSCF)....
(MG/DSCM)
(PPM-WET)
(PPM-DRY)

......
----------
..........

..........

CO emission rate

CO = Carbon monoxide

A trailing "<’ symbol
is less than or éqgual

sampling time...

-----

Interpoll Labs Report N
Louisiana Pacific - Tw
Two Harbors,

Run 1 Run 2
02-11-92 02-11-82
..{HRS) 1045-1147 1305-1408
IMIN) 60.0 60.0
(xV/V) 25.08 28.58
{sV/V) 16.20 15.80
(DSCFM) 31910 30685
....... 0.4122 0.8488
....... 943.65 1485.38
....... 606.85 910.61
....... 810.00 1275.00
(LB/HR) 112.728 170.631

indicates that the true value
to the reported value

41

o. 2-3501
o Harbors
Minnesota

Method 10

Run 3
0z2-11-92
1450-1552

60.0

24.18
16.70

31890

0.3206
733.85
477.67
63C.00

87.897
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Test No. 8

Press & Unloader Vents

Results of CO Determinations

Date of run
Time run start/end

Total sampling time..

Moisture content
02 Concentration

Volumetiric flow rate

CO concentration
(GR/DSCF)
{MG/DSCM)
(PPM-WET)
(PPM-DRY)

CO emission rate

.....

CO = Carbon monoxide

A trailing ‘<’ symbol
ig less than or egual

......

...........

...........

-----------

Interpoll Labs Report N
Louisiana Pacific - Tw
Two Harbors,

T e

Run 1 Run 2

02-13-92 02-13-92

.(HRS) 1355-1406 1540-1650

. (MIN} 64.0 64.0

(5V/V) 1.32 1.16

(5V/V) 20.90 20.90

{DSCFM) 68585 70275
...... 0.0087 0.00586

...... 19.81 12.82

..... , 16.78 10.87

..... . 17.00 11.00

(LB/HR) 5.085 3.371

indicates that the true value
to the repeorted value

42

o. 2-3501
o Harbors
Minnesota

Method 10

Run 3 -

02-13-92

1753-1810

20.80

66030

0.0031
6.99%
5.91
6.00

1.728
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Interpol]l
Louisiana

Test No. 10
Konus Stack

Results of CO Determinations —--=~--———mvcmmmmm e Method 10
Run 1 Run 2 Run 3.
Date of run 02-12-92  02-12-92 02-12-92
Time run start/end..... (HRS}) 1600-1702 1731-1833 1837-2040
Total sampiing time....{MIN) 60.0 60.0 60.0
Moisture content...... {5V /V) 8.49 8.19 7.70
02 Concentration...... {5V/V) 15.50 15,860 15.80
Volumetric flow rate (DSCFM) 15430 15120 16780
CO concentration............
{GR/DSCF ) . i i i vttt i i e et e 0.0041 0.0254 0.0041
(MG/DSCM) . . ... it it i i e s 9.32 58,25 9.32
(PPM-WET ) .. ... e, 7.32 45,81 7.38
(PPHM-DRY ). ... . i i i e 8.C0 50.00 8.00
CO emission rate..... (LB/HR) 0.538 3.297 0.585

CO = Carbon monoxide

Labs Report
Pacific -
Two Harbors

No. 2-3501
Two Harbors
, Minnesota

A trailing "<’ symbol indicates that the true value

is less than or egual to the reported

_E}

value
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3,5 Results of Formaldehyde Determinations
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Interpoll

Louisiana Pacific -

Test No. 1
Dryer stack

Results of Formaldehyde Tests --——--—-=~---

Run 1
DPate of run 02-11-92
Time run start/end..... (HRS) 104571147
Static pressure...... {IN.WC) -2.80
Cross sectional area (SQ.FT) 12.57
Pitot tube ccefficient...... .840
Water in sample gas
condenser............. (ML} .0
impingers.......... {GRAMS) 336.0
desiccant.... ... {GRAMS) 21.0
total..... .., {GRANMS) 357.0
Formaldehyde in sample.. {uG) 5500
Gas meter coefficient....... 1.0083
Barometric pressure..{IN.HG) 30.01
Avg. orif.pres.drop..(IN.WC) 2.18
Avg. gas meter temp..({DEF-F) 49.6
Volume through gas meter.,...
at meter conditions...(CF} 47 .17
standard conditions. {DSCF) 49,67
Total sampling time....{MIN) 60.00
Nozzle diameter......... (IN) .245
Avg.stack gas temp ..(DEG-F) 204
Volumetric flow rate........
actual...... i {ACF#) 52287
dry standard....... (DSCFH) 30828
Isokinetic variation..... (%} 102.8
CH20 concentration..........
[GR/DSCF ). v v it v i s e ans 0.0018
(MG/DSCM) ..o v v i i et v et 4.22
(PPH-DRY} .. i i e v i v e 3.38
(PPHM-WET) .. iv e iii e 2.52
CH20 emission rate...(LB/KR) 0.48827

CH20 = Formaldehyde

A trailing ‘<’ symbol indicates that the true value

Two Harbors,

Run 2
02-11-92

1305/1407

-2.80
12.57
. 840

0.0
330.0
51.0
381.0

27000

1.0083
30.01
2.25
57.2

48.20
50.12

60.00
. 245
209

54685
31649

101:4

0.0084
18.13
15.23
11.28

2.26635

is less than or equal to ths reported value

Labs Report No. 2-350!
Two Harbors
Minnesota

EPA Method 0011

Run 3
Q2-11-92

1450/1553

-2.80
12.57
.840

0.0
305.0
20.0
325.0

28000

1.0083
30.01
2.17
60.8

47.40
48.84

£0.00
.245
209

54162
32406

856.5

0.008¢9
20.36
16.31
12.41

2.46927




is less than or equal to the reported value 46

. ) Interpoll Labs Report No. 2-3501
o Louisiana Pacific - Two Harbors
' Twe Harbors, Minnesota

' Test No. 8

) Press & Unloading Vents
' Results of Formaldehyde Tests ---=—-—rcece—=w EPA Method 0011
. Run 1 Run 2 Run 3

‘ Date of run 02-13-92 02-13-%82 0z2-13-92
., Time run start/end..... {HRS} 1355/1406 1340/1650 1703/1810

Static pressure...... ({IN.WC) -0.80 -0.80 ~0.80
l Cross secticonal area (SQ.FT) 42.01 42.01 42,01
Pitot tube coefficient...... . 840 . 840 . 840

. Water in sample gas
‘ condenser. . ..., {ML} 0.0 0.0 0.0
impingers..........{GRAMS) 4.0 3.0 4.0
desiccant.......... (GRAMS) 6.0 6.0 7.0

. total....... ..o {GRAMS} 10.0 9.0 11.0

l Formaldehyde in sample.. (uG) 6700 6400 6400
Gas meter coefficient...... 1.0083 1.0083 1.0083
l Barometric pressure..(IN.HG) 25.20 29.20 29.20
: Avg. orif.pres.drop..{IN.WC) 1.30 1.33 1.289
Avg., gas meter temp..(DEF-F) 86.9 9.5 98.0

. Volume through gas meter..
at meter conditions...(CF) 37.65 38.70 36.54
l standard conditions. {(DSCF) 35.23 36.04 34.12

’ Total sampling time....{(MIN) 64.00 64.00 64.00

& Nozzle diameter......... (IN) .249 .249 L2489
l Avg.stack gas temp ..{DEG-F) 88 90 87
E volumetric flow rate........

‘ actual ...t i e (ACFM) 74091 76040 713224
' dry standard....... {DSCFM) 68583 70275 6028
Isokinetic variation.....(%) 99.8 99.6 100. 4
' v CH20 concentration........ ..

a (GR/DSCF ) . .ttt i e i i e as e v 0.0029 0.0027 0.0029
(MG/DSCM) s v ieeeeeeennn 6.74 6.29 6.65
(PPM=DRY J it s et vseaeennn 5.40 5.04 5.32
(PPM-WET ) e ittt eveemeannns 5.33 4.98 5.24
l CHZ20 emission rate... {_'LB/HR) 1.73018 1.65518 1.64272
CH20 = Formaldehyde
l A trailing "<’ symbol indicates that the true value



Test No. 8
Konus Stack

Results of Formaldehyde Tests

Date of run

Time run start/end..... [HRS)
Static pressure...... ({IN.WC)
Cross sectional area (SQ.FT)

Pitot tube coefficient......

Water in sample gas

condenser. ... (ML)
impingers.......... {GRAMS)
desiccant.......... {GRAMS)
total...... . ... (GRAMS)

Formaldehyde in sample.. (uG)

Gas meter coefficient.......
Barometric pressure..{IN.HG}
Avg. orif.pres.drap..(IN.WC)
Avg. gas meter temp..(DEF-F)

Yolume through gas meter....
at meter conditionms...({(CF)
standard conditions. (DSCF)

Total sampling time....{MIN)
Nozzle diameter......... (IN}
Avg.stack gas temp ..{(DEG-F)

Volumetric flow rate........
actual.............. {ACFM)
dry standard....... {DSCFM)

CH2OD concentration..........
{GR/DSCF) . .t it e it i i en s e s
(MG/DSCMY L . it it i en e n e
(PPM-DRY ). vt vt ittt e e e
(PPM=WET ). et sttt ia e i

CHZ20Q emission rate...(LB/HR)

CH20 = Formaldehyde

A trailing

<' symbol indicates

Interpof1 Labs Report No. 2-3501
Louisiana Pacific -

Run 1
0z2-12-92

1031/1133

~0.15
9.39
. 840

0.0
55.0
26.0
81.0

77

0.58951
29.90
2.60
77.7

54.48
53.52

60.00
.311
313

25822
16453

896.6

0.0000
0.05
0.04
0.04

0.00316

Two Harbors,

Run 2
gz-12-92

i221/1323

-0.15
9.309
. 840

0.0
78.0
14.0
%2.0

100

0.9851
29.90
2.94
70.0

58.50
58.35

60.00
311
307

26687
17078
101.5
0.0000
0.06
0.05
d.05

0.00391

that the true value

is less than or equal to thﬁyreported value

Two Harbors
Minnesota

EPA Method 0011

Run 3
02-12-92

1400/1502

-0.15
.39
.840

73.
16.
89.

OO0 00

0.9951
29.90
2.50
71.7

53.20
52.84

60.00
311
308

25323

16108

57.4

0.0000
0.c9
0.08
Q.07

0.00565%9
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INTERPOLL LABORATORIES INC.
Fuel Laboratory
{612) 786-6020

03-06-1992
Client: LP/TWO HARBORS
Laboratory Log Number: 5371-98-1242
Sample Identification: BARK KONUS FUEL

Short Proximate Analvsis WT %
Moisture & Moisture As

Parameter Ash Free Free Received
Moisture, Total 42.63
Ash 2.93 1.68
Sut fur 0.14 0.13 0.08
Heating Value, BTU/LB. 9447 9170 5261

Respectfully submitted,

| oonnu # Oqﬁ-—7@

Jeannie F. O'Neil,
Manager
Inorganic Chemistry Group

49




INTERPOLL LABORATORIES INC.
Fuel Laboratory
{612} 786-6020

03-06-1992
Client: LP/TWO HARBORS
Laboratory Log Number: $5371-99-1243

Sample Identification: ORYER FUEL (WOOD)} ODRY FINES

Short Proximate Analysis WT %

Moisture & Moisture As
Parameter Ash Free Free Received
Moisture, Total 2.93
Ash 0.75 0.73
‘ Sulfur 0.11 .11 0.10
Heating Value, BTU/LB. 8370 8307 BO63

Respectfully submitted,

oy 70—

Jeannie F. Q'Neil,
Manager
Inorganic Chemistry Group
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APPENDIX A

RESULTS OF VOLUMETRIC FLOW RATE DETERMINATIONS




Interpol)
Louisiana Pacific
Two Harbors,

Test No. 1
Dryer stack

Results of Volumetric Flow Rate Determination

Date of Determination............
Time of Determination.... ... {HRS)
Barometric preésﬁre ....... (IN.HG)

Pitot tube coefficient...........

Number of sampling ports........,

Total number of points...........
Shape of duct...... ... .. ...,
Stack diameter........... ..., {IN}
DUCT area..... oo uneenn. {SQ.FT)
Direction of flow............. ...
Static pressure. . ......... {IN.WC)
Avg. gas temp...... . ... .. {DEG-F)
Moisture content.......... (% V/V)
Avg. linear velocity..... (FT/SEC)
Gas density.............. {LB/ACFE)
Molecular weight...... {LB/LBMOLE)
Mass flow of gas.......... (LB/HR)
Volumetric flow rate.............

BCEUA Tt ot s e e h e e e e (ACFHM)

dry standard............ {DSCFM)

No. 2-3501
Two Harbors
Minnesota

Method 2

c2-11-62
gae
30.01

.84

24
Round
48
12.57

up

205

25.31

70.6
.G5437
29.34

173686

53246
31454




Test No. 2
Oryer Stack

Results of Volumetric

Interpoll Labs Report No
touisiana Pacific - Two
Two Harbors, M

Date of Determination............
Time of Determination....... (HRS)
Barometric pressure....... (IN.HG)
Pitot tube coefficient...........
Number of sampling ports.........
Total number of points...........
Shape of duct....................
Stack diameter......... ..., (IN)
Duct area. ..o v (SQ.FT}
Cirection of flow............ ...,
Static pressure..,......... ({IN.WC)}
AVg. gas temp.......cu.u.n (DEG-F)
Moisture content,......... {(x V/V)
Avg. linear velocity..... {FT/SEC)
Gas density.............. (LB/ACF}

Molecular weight......
Mass flow of gas......
Voltumetric flow rate..

actual
dry standard........

{LB/LBMOLE)

(LB/HR)

(ACFM)
(DSCFM)

-----

T

. 2-3501
Harbors
innesota

Method 2

02-11-92
822
30.01

.84

24
Round
48
12.57

up

200

25.08

70.3
.05485
29,35

174457

53011
31648

Cm— - T




Test No. 3
Dryer Stack

Interpoll Labs Report No. 2-3501

Loujsiana Pacific - Two Harbors
Two Harbors, Minnesota

Results of Volumetric Flow Rate Determination------- Method 2
Date of Determination............ Dz2-11-92
Time of Determination....... (HRS) 1600
Barometric pressure....... (IN.HG) 29.72
Pitot tube coefficient........... .84
Number of sampling ports......... 2
Total number of points........... iz
Shape of duct................. e Round
Stack diameter............... {IN) 48
Duct area. ... ... e (SQ.FT) 12.57
Cirection of flow................ UP
Static pressure........... (IN.WC) -2.8
Avg. gas femp. . ...t {DEG~F) 206
Moisture content.......... (% V/V) 24.03
Avg. linear velocity..... {FT/SEC) 73.3
Gas density........ ... .. (LB/ACF) .05406
Molecular weight...... {LB/LBMOLE) 25.35
Mass flow of gas.......... (LB/HR) _ 179185
Volumetric flow rate....... . ... ...

actual ...y e e e e {ACFM) 55243

dry standard............ {DSCFM) 32819




———

Interpoll Labs Report No. 2-3501
Louisiana Pacific - Two Harbors
Two Harbors, Minnesota

Test No. 5
Unloader Vent

Results of vVolumetric Flow Rate Determination------- Method 2
Date of Determination............ Dz2-12-92
Time of Determination....... (HRS) 330
Barometric pressure....... (IN.HG) 29.9
Pitot tube coefficient........... .E4
Number of sampling ports......... 4
Total number of points........... 24
Shape of duct.. ..., Rectangular
Duect width............ ... ... (IN) 55
Duct length.. ... ... ... ....... {IN) 55
DUct Bred.. ... (SQ.FT) 21.01
Direction of flow................ ' up

tatic pressure........... (IN.WC) . B
Avg. gas temp. .. ... .. (DEG-F) 71
Moisture content.......... (%5 V/V) 0.00
Avg. linear velocity..... (FT/SEC)H 29.1
Gas density. ... i (LB/ACF) .07453
Molecular weight...... (LB/LBMOLE) 28.84
Mass flow of gas.......... {LB/HR) 163995
Volumetric fiow rate.............

actualt....... .. . ... .. {ACFM} ige7z

dry standard............ (DSCFHM) 3645814

'\




Taest No. 5
Press Vent

Results of Volumetric

Date of Determination

Time of Retermination

Barometric pressure,.

Interpoll Labs Report No. 2-3501

touisiana Pacific

Two Harbors

Two Harbors, Minnesota

............

Pitot tube coefficient...........

Number of sampling ports.........

Total number of points...........

Shape of duct........
Duct width...........

Buct length..........

Avg. gas temp........

Avg. linear velocity.
Gas density..........
Molecular weight.....
Mass flow of gas.....
Volumetric flow rate,.

actual........ ...
dry standard.......

............

... {(FT/SEC)

cv..(LB/ACF)

.{LB/LBMOLE)

..... (LB/HR)

...... {ACFM)
..... {DSCFM}

A-5

. 02-12-92
830
29.9

. B4

4
24
Rectangular
55

55

21.01

up

07401
28.84

165444

37255
36484




Interpoll Labs Report No. 2-3501
Louisiana Pacific -~ Two Harbars
Two Harbors, Minnesota

Test No. 9
Konus Stack

Results of Volumetric Flow Rate Determination------- Method 2
Date of Determination............ 0z2-12-92
Time of Determination....... {HRS) 945
Barometric pressure....... {IN.HG) 29.9
Pitot tube coefficient........... .84
Number of sampling ports......... 2
Total number of points........... 12
Shape of duct......... ... . ... Round
Stack diameter......... ... ... (IN) 41.5
Duct area. ... v, {SQ.FT) ©.38
Direction of flow................ UpP
Static pressure........... (IN.WC) -.15
Avg. gas temp............. (DEG-F Jlz
Moisture content.......... (% V/V) 6.66
Avg. Tinear velocity..... {FT/SEC) 38.6
Gas density........c..o... {LB/ACF) .08083
Molecular weight...... {LB/LBMOLE) 29.41
Mass flow of gas.......... (LB/HR) 68053
Volumetric flow rate.............

actual. ..t . (ACFM) 22314

dry standard............ (DSCFM) 14230

A-6

|




Test No. 12
Konus Stack

Interpoll Labs Report No. 2-3501
Louisjana Pacific - Two Harbors
Two Harbors, Minnesota

Results of Volumetric Flow Rate Determination------- Method 2
Date of Determination............ Q02-13-92
Time of Determination....:..(HRS) 1220
Barometric pressure....... (IN:HG) 29.1
Pitot tube coefficient........... .84
Number of sampling ports......... 2
Total number of points........... 12
CShape of duct.. ... i, Roeund
Stack diameter....... ... {IN) 41.5
Duct area........cvinvie.n (SQ.FT) 9,39
Directicn of flow............. ... up
Static pressure. .. ........ (IN.WC) -.41
Avg. gas tempP.. ..o (DEG-F) 304
Moisture content.......... (% V/V) 7.85
Avg. linear velocity..... (FT/SEC) 44 .4
Gas density.............. {LB/ACF) .049064
Molecular weight...... (LBE/LBMOLE)} 29.37
Mass flow of gas.......... {LB/HR) 745585
Volumetric flow rate.............

actual .. . e e e e {ACFM) 25034

dry standard............ {DSCFM) 15472

A-7




APPENDIX B

LOCATION OF TEST PORTS
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APPENDIX C

THERMAL OIL HEATER FIELD DATA SHEETS




- -_ _n .‘-\. = -_ - —

=

INTERFOLL LAYDRATORIES EFPA METHOD 2 FIELD DATA SHEET
Job L. < /::/0 F;J»—_’ Beors =
Source /ﬁ'éxu'u_s' ST AC | T
Test _/i Run __  Date .2//2/57—?—
Etack dimen. .3 IN.
Pry bulb “F Wet bulb °F
Mamomaster: [0 Reg. O Exp. O Elec.
Barometric pressure Z7.90 in Ha
Static pressure _ s s in WC
Operators /.%4 Fogrcr = "@::&r'c;jv‘éowc ,
F'itft):zt No. V23 - Cp & L EEDETRELELTL, —_—
ety lato
Traverse Fraction Distance Distance Velocity |Temperature
FPoint ot from Stack Jfrom End oflFressure of gas
i No. Diameter Wall (inm) FPort (in3 (in WEH (=F)
=1Fort lenagth: ‘;/’ in.Jﬁime start: hrs l
P T
-
3 e 2952
7 7ot
s 55«
(- (7SE
=
2 !
L 5 |
L ¢ ! ‘f
s | ;
2
|
B |
, ;
| |
u \
| |
|
|
[ Temp. meas. tool % S/N: ?{Tima end: hr's]
R or nothing= reg. manometer: 5= expanded; E = electronic §-392.1




INTERFOLL LARORATORIES EFA METHDD 5/17 SAMFPLE LDG SHEET

Jab LA /7;.’0 /vl/‘?ﬂBO zSs Date 'Z—//"—C‘('Z Test ¢ Run

Source KoAkeS Stack No. of traverse points T

lethod 5 Filter holder: %&i*}v Filter type: /‘?/4‘_55 - he

sample Train Leak Check:

Fretest: ¢ ©.02 cfm &t 13 1in. Ho. (vac)
Fastest: =~ _co 7cfm at 7 in. Hg. (vac)/gj

Farticulate Catch Data:
No.s of filters used: Recovery solvent (s}

4 U, acetons
D other (s)

No. of probe wash Dgttiig: 4

Sample recovered by!

Condensate Data:

Weight (g}
Item
Fimal Tare Difference
F Impinger No. 1
Impinger No. 2 éZEifr’ ey, )

Impinger No. I

Condenser

Desiccant - L Y55 /W/é’() /?

/o 9

Total

Integrated Gas Sampling Data:

Exg Fump No. 53 Boyx No. i Eag No. /

-

Bag Material: S-layer Aluminized Tedlar ESize: 43 L

Fretest leak checlk: ), cc/min at 8 in. Hag.
e
Time start: /&0 (HRS) Time end: 722 % (HrS)

Sampling rate: o) cc/min Operator: ;zl)%g:—

S/l ©of U= Analyzer used to monitor train outlet: 77

CF-0ZT

S-0046RR
C-2

L- - .
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INTERFOLL LAFORATORIES EPA METHOD S/17 SAMPLE LDG SHEET

—

Job /{"D/nr"a Ar2goies Date 1*/@/?&75;1; O Run dl
Source AU S St o Ao No. of traverse points -
Method &o ¢¢ Filter holder: -— Filter type: —

N

Sample Train Leak Check:

-

Fretest: ¢ 0.02 cfm &t 15 in. Hg. {(vac)
Fostest: ~ @ cfm at 7 in. Hg. (vac) ;E’

Farticulate Catch Data:
No.s of filters used: Recovery sclvent(s)

557/ [ acetone -
B other(s) &2 C L, ¥ LA /Sé‘o

No. of probe wash bottles: /

Sample recovered by: v

Condensate Data:

R A W ..

Weight (g)
Item

Fimnal Tare Difference

Impinger No. 1 (_’
Impinger Nao. 2 ,.?f‘-/ %'ZO@ W

C

‘.
.

(%]

Impinger No.

Condenser

Desiccant Jpes 5SS /5

-

Total

Integrated Gas Sampling Data:

Bag Fump No. ?2__ Eox No. /7 Baag No. <

Bag Material: _S-layer Aluminized Tedlar Size: 44 L
Fretest leak check: - cc/min at /‘.\g\ in. Hg.
Time start: /735 (urs) Time end: {5 3.7 (Hrs)

Sampling rate: %C) cc/min  Operator:

S/N of Oz Analyzer used to momitor train cutlet: 7

CF-0I7

Coa $-0046RR
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INTERFOLL LARORATORIES EFA METHOD S/17 SAMPLE LOG SHEET

' ’
Job Afiarﬁ:zar FalB3eor2S Date &/fz_/‘i‘z, Test 49 Run ’_;3;_

Source oS STACK. Ho. of traverse points L e =
Method 5 Filter holder: 2/4-5_')‘ Filter type: Pl m,- .
‘ !
Sample Train Leak Check: I
.

Fretest: ¢ 0,02 cfm at 15 in. Ho. (vac))g

Fostest: -~ & cfm at /2 in. Hg. (vac)}g

[

Farticulate Catch Data:

324 7 E/ acetone

D other {(s)

Ng.s of filters usec: Recovery solvent (s) i

No. of probe wash bottl P
Sample recovered by: %
P

Condensate Data:

Weight (g)
Item

Impinger No. 1 /
Impinger No. 2 /ﬂ\gé ?Zc‘:{) %

Impinger No. 3 i 3 ‘ .

Final Tare Difference l

Condenser \

Desiccant /(7"[:@ /Y0 7 /3 I
_J -

Total ?? I

Integrated Gas Sampling Data:

Eag Fump No. 52 Eox No, ‘1 BEag No. 3

Bag Material: S-layer Aluminized Tedlar GSize: 44 L '
Fretest leak check: o cc/min at (.% in. Ho. \
Time start: /7‘('/0 (MRS} Time end: .7%‘/9 (HRS) I

Sampling rate: %O cc/min Operator: —‘%272‘@‘"

S/N of O Analv-er used to momitor train ocutlet: 7

CF-0IT

ok $-0046RR
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INTERFOLL LASORATCORIES EPR METHOD 2 FIELD DATA SHEET
A 2
Jot LFrT D S
gg zz i !
Source /C’ﬁ*ﬂ"f i i I
i
Test JL wun / Data "7"/;'?’2— i —— A
d il
Stack dimen S ST 7 i l
! 1
- - ‘ : ! '
e [ o “r w1 bulo =F ;‘ | 6 /ﬁ !i >
r"!c\{'lblll":‘t":"r Eﬂi‘-cg D E.':D El ElEC ;} - ;
Barometric prassurs 59?1,99 in Hag ! ,C? ;
i
Static pressure 77 in WC | < / ﬁ
) i Va' 3
Coarataors & Jpputlirds &, #05s £ ] 1! .
Scheamatic of l .
P §¢a ! Crocss Ssection ——eemme
: ) " " ll
Distance | Distance ]UEIDClty Temperaturea
from Stach from Erc ofiFrsssurs ot gas
Wali (im) | Fort (im0 E fi; WO (=F) :
. - s
Fort length: ¢/ in.iTime start ngi) trs |
] . i
/452 | ssx 8 37 1 zes |
T
|
& ﬁé xary ’ %5/ ;
E
13
|

_ aaw

b -

R -

]
I

.y

|
i
-

Tamp. mgas. tool & S/N: 2

ol
C:

{
\.1\

noLhing= reg. mancmetar; S




INTERFOLL LAEDRATORIES EFA METHOD 5/17 SAHPLE LOG SHEET

Job A//ZZ// ppll ol S Date 2-/7-52 Test /=X FRun /
Source &y~ us < TAE A No. of traverse points 2
Hethod _Z« /0 Filter holder: £ <£c Filter type: 2 Z "GLASS A /828

Sample Yrain Leak Checks

Pretest: ¢ 0.02 cfm at 13 in. Hg. {vac)
Fostest: ~ cfn at in. Hg. (vac)

FParticulate Catch Data:

No.s of filters used: Recovery solventis)

{é/ﬂ a2 acetone

J other ()

No. of probe wash bottles: '

|
l; ) Sample recaverad by: A7
i
i

Condensate Data:

Neight (g)

l1tenm
Final Tare Difference

- Impinger No. 1 /oo \

Impinger No, 2

?

e
2«-—*5/}-@} ~

Impinger No. 3 ) )
mping i
Condenser -

I
U“‘

Desitcant | / 5/9 4 / Z;g‘ -

1

Total smmesssmmmmmmmnseesl 4O

Integrated Gas Sampling Data:

Bag Pump No. f(c; Z EBox N‘o- ff' Eap MNo. _-/

—

Bap Material: S-laver Aluminized Tedlar Bize: 44 L ) i

Pretest leak check: & cc/ain at /ST in. Hg.
Time starts 20/ _ wws) Time end: /525 (HRS)

—
Sampling rates <42 _ cc/ein Operator: Z7

| S/N of Dy Analyzer used to monitor train outlet: é
' cF-02%

C-9 S-DO4ERR
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INTERFOLL LAEORATDRIES EFA METHOD S/17 SAMPLE LOG EHEET

Job 2/ Ty Adep Ly

Source /!m_{/_d, /W_[—d.,é

Hethod Cﬂﬂ ,o_ Filter holder:

Gampla Train Leak Check:

Pretest:
Fostest:

FParticulaste Catch Data:

=L

( 0.02 cfm at
c
L A

cfn at

No.s of filters used:

Condensate Data:

Filter type:

15 in. Hg.
2% in. Hg.

Date Z-/F7-F2Test /A Run
No. of traverse points

/ Fee

-

LV GglerS Loden

{vac)
{vac)

&

Fecovery solvent(s)

A S acetone
D other(s)
No. of probe wash bottles: /
Sample recovered by: £ T
eight (g) H
Item
N Final Tare Difiermceﬂ

- 3 \\

B Impinger No. 1 S, a2 B
Impinger No. 2 4 '\ L 2 (// ﬂ
Impinger No. 3 3 P al

| Londenser ~ -
Desiccant i/,/f = /297 é #

Total

S5

Integroted Gas Sampling Data:

Bag Pump No. @ 3 Box No. /g Bag Ko. 02

Bag Haterials

s-laver Aluminirzed Tedlar

Pretest leak check:

Tise start: {"L\

Sampling rate: _F oo cc/min Operator:

(

~

Siza: A4 L

cc/min at .57 in. Hy.

(HRS)

Tiae end: Hllh} (HRS)

AV

S/N of Oz Analyzer used to monitor train outlet:

C-11

2

CF-023

S-DO4ERR
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INTERFOLL LAKDRATDRIES EFA METHOD 5/17 SAMPLE LOG SHEET

Job A//?&'ﬁ AL 2 LS pate 2~/ 7-7z Test ££ Run Ex
Source & Mgt S & S A No. of traverse points s = :
Hethod 2 /» Filter holders A Ko Filter type:t 2 7 miess XAk

Sample Train Leak Chocks

Pretest: ¢ 0.02 cfm at 15 in. Hg. (vac) ’&{
Fostest: = 2 cfm at _ in. Hg. (vad) 'ﬁ

FParticulate Catch Data:

No.s of filters used: Recovery solventis)

L B, acetone
0 other (s)

No. of probe wash bottles:
Sample recovered by:

Condensate Data:

Weight (g)
Item
Final Tare Difference

Impinger No. 2 S 5/ { L e 1 =) ﬂ
lepinger No. 3 ? ( -

: o

~ " -
Condenser H . h

B

Desiccant l /¥ /D /SoF 7 ﬂ
Total I'__"::._--::._---_,__;:_:::__'__._.: P I

Integrated Gas Sampling Data:

Eag Pump No. 2 5 Box No. _/E _ Bag Mo. = -

Bay Haterial: _S-layer Aluminized Tedlar Eize: 44 L

Pretest leak check: et ccrain at < in. Ho.
Tioe starts /277 ums) Tioe end: /757 _ (HRS)

Sampling rate: 7# ¢ cc/min Operator: &7

<

CF-OI3

S/N of Dx Analyzer used to monitor train outlet:

C-13 S-DO46RR

-
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INTERFOLL LAECRATORIES EFA METHOD 3/17 SAMPLE LOG SHEET

Job A A S T oo oz bo i s Date <. /&/';LTest 7 Run
Spurce AP AL S S A em A No. of traverse points sz
Hethod oo,/ Filter holdersy — Filter type: ~<&———

Bample Train Leak Check:
Pretest: ( 0.02 cfm at 13 in. Hg. (vac)
Fostest: & cfm at /20 in. Hg., (vac),
FParticulate Catch Data:
No.s of filters used: Recovery solwvent(s)

Alrd acetong

/B( ether (s)

No. of probe wash bottles:
Sample recovered by: -

Condensate Pata:

Item

l1op{fiipr No. 1

Iepi No. 2
lnpxngg‘.o 3

mse‘" - 213

» = - ﬁ :
tccant N ez /27 ExA

g\'atcd Blgﬁnnpi mg Data!

‘&, BagPumpNo.z ; Box No. /) i B‘ﬂ"#

Bag Material: _S-layer Aluminized Tedlar @fder B8R ¢

/ fn. Hg. -

Time start: /235 (HRS) _//33  tHRS)
Sampling rate: 200 cc/nin, Operator: —_//-6"44/

S5/NH of DOx Analyzer used to .ﬁpnitor train outlet: 7

Pretest leak check: 0
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INTERFOLL LARORATORIES EFPA METHOD 5/17 SAMPLE LOG SHEET

A A /72).: /;/&.//Dofﬁ Date 07//254’5_ Test ¢ Rur <~

Job
Source Aol 5  Srgc & N, of traverse points /7 &~
Method &e2// . Filter holder: — Filter type: —#H————

Sample Train Leak Check:
Fretest: ( .02 cfm &t 15 im. Hg. (wvac)
Fostest: ~ 7 cfm at 2 in. Hg. (vagc)
Farticulate Catch Data:

No.s of filters ussd: Recovery solvent(s)

g acetone
;3( other(s) ARz, ¥, AFzo

No. of probe wash bottles: 7
Sample recavered by: e

Condensate Data:

Weight (g’
Item

Final Tare Difference

Impirger No. 1 ////ﬁ
: : f:) -
Impinger Nop. 2 £4§ Z(?Z) /5/.

Impinger NoO.

w
™.
\

Condenser 4
Desiccant JY5O iYL /% ‘
Total
Integrated Gas Sampling Data:

EBag Fump No. - BEox No. /3 Eag No. Es

Bag Haterial: ‘S-Iayer Afluminized Tedlar Size: 44 L

Fretest lesk check: ' 59 cc/min at d &/' in. Hg.

Time start: /Z2%( (HRS) Time end: _ ' 323 (HRS)

Sampling rate: 7é5) cc/min Operator: i;;&7é%’
- -

S/ of O Analyoer used to monitor train ocutlet: 2

CF-0Z2%

S-D046RR
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INTERFOLL LABDRATORIES EFA METHOD S5/17 SAMPLE LOG SHEET

— L -7 v

Job A‘/O, // e ! %{“;’féof5 Date b‘/’£/¢2_ Test ? F\'Llné
Source KoL G Srel T Ho. of traverse points =—/ 2.
Method 284/ Filter holder: Filter type:

Sample Train Leak Check:

Fretest: (¢ Q.02 cfm at 19 im. Hg. (vac)
Fostest: ~ 0 cim at [ in. Hg. (vac)

Farticulate Catch Data:

No.s of filters usec: Recovery solvent(s)

acetone
ﬁ( other(s) MgLe, S-DI (4;,()

No. o©of probe wash bottles:
Sample recovered by: S

Condensate Data:

Weight (g)

ltem

Final Tare Diftference

Impinger No. 1 (//7?
j -
&

[ N]
El

Impinger No. oD 73

w

Impinger No.

Condenser

Desiccant ’jjiﬁ : ,’j;ij’ /J;

Total

Integrated Gas Sampling Data:

EBzg Fump No. f%4 Eo No. .b BEzg No. 3

S A A
Bag Material: S-laver Aluminized Tedlar Size: 44 L
Fretest leak check: o cc/min at i3 in. Hg.
Time start: {QC;EI (HRS) Time end: /502 (HRS)

Sampling rate: YOO  ccrmin Operator: YN

S/N of D=2 Anxlyzer used to monitor train ocutlet: *7

CF-0Co7=

c-20 S-0046RR
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INTERFOLL LABORATORIES EFA METHCD S/17 SAMPLE LLOG SHEET

Job /Cz’ar /7;-)0 /;é.féc\f‘s Date 7/’3/‘7"—' Test 7 R
Source fres's ?zﬁhédh{du‘bén45 MNo. of traverse points. Fe-
Method 5 Filter holder: Q/Esz: Filter type: §?¢5§’ zée,-

7

Sample Train Leak Check:
Fretest: ( 002 cfm at 13 in. He. (vac)
Fostest: ~ ¢ cfm at 2 in. Hg. (vac)
Farticulate Catch Data:

No.s of filters used: Recovery sclvent(s)

32?757 QE/ acetone

D other (s}

No. of probe wash bottles: 4
Sample recovered by: ™

Condensate Data:

Weight(g}
Item
Final Tare DifferenceJ
Impinger No. 1 C
Impinger No. 2 207 6200 =z

Impinger No.

N\

Condenser

Desiccant /?éf YEery: g_

Total

Integrated Gas Sampling Data:

Exg Fump No. :ES&:‘Box No. /Z’Eag NG. /'

Bag Material: S-laver Aluminized Tedlar Size: 44 L

Fretest leal check: O cc/min at /ur’ in. Hg.
Pl '

Time start: 28257 (Hrs) Time end: &£928 (HRS)

Sampling rate: 44557 cc/min  Operator: ;;ﬁzgé"

S/N of 02 Analyzer used to monitor traim cutlet:

CF-0OZT

S-0046RR
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INTERFOLL LABDORATORIES EPA METHOD S5/17 SAMPLE LOG SHEET

Jaob K—'_LO' /7,{;0 [Lé/’/_]c/‘,f ) Date g?gfj’ﬁz Test 7 Rum 2

Source  7ress ¢ fuladine VenT Ho. of traverse points Sz

rethog S Filter Folder: ﬁféfé Filter type: 7/4:55 -/;éc:r

Sample Train lLLeak Check:
Fretest: ¢ 002 cfm at 15 in. Hag. (vaz;/&ﬁi
Fostest: =~ &2z cfm at ¢ in. Hg. (va 25&(
Farticulate Catch Data:

tio.s of filters used: Fecovery solvent(s)
3%3% >4£ acetone
0 other (s}

No. of probe wash bottles: / /
Sample recovered by: i;

g

Condensate Data:

Weight (g

Item
Final Tare Difference

Impinger No. 1 (/ﬂﬁj

Impinger No.

Y

(%]

Impinger No,.

Concenser \__

Desiccant (376 /365 F

Total (O

Integrated Gas Sampling Data:
L &
Eag Fump No. Ei?’ Eo No. Bag No.
Bag Material: S-laver Aluminized Tedlar”g;ze: 44 L
Fretest leali check: CZ) cc/min. at in. Hag.
.!\ -~ B - :

Time start: [ 675 (HRE) Time end: H 37 (HRS)

/
Sampling rate: éébc;)cc/min Operator: ,f >

S/t of DBz Analyzer used to monitor train coutlet:

CF-0ZIT

b5 $-0046RR
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INTERFOLL LABDRATORIES EFA METHOD S/717 SAMPLE LOG _SHEET

Jdob L, /j //a)o 71’4?-/[0"5 / Date ’?K"ljf ?:2 Test 7 Run 3
7

Source frecc @ [124[()1\_5& Py [/M‘f}' ()fa:CES No. of traverse poi
Method 9 Fitter holder: G255 Filter type: 4/
. [

Sample Train Leak Check:
Fretest: { 0.0; cfm &t 1? im. Hg. (vac)
Fostest: °~ < cfm at 2 in. Hg. (\aL/:S@i
Farticulate Catch Data:

HNo.s of filters used: Recovery soclvent (s}

2
F7%0 X acetome
] other(s)

No. of probe wash bottle

S pa
Sample recovered by: Zzﬁaéf‘
r

Condensate Data:

Weight (g}
Item

Final Tare Difference

Impinger No. 1 ////;=3

Impinger No. 2 ,3?4 \::{7é19 v

Impinger No.

o

/
Condenser /
' 3
Desiccant /@qu /Q{ﬂp SO
Total

Integrated Gas Sampling Data:
EBag Fump No. %9, Eoy No. | L Eag No. ’b

EBEag Material: S-layver Aluminized Tedlar Size:

Y

Fretest leal: check: O cc/min at
Time start: 725 (HrS) Time end: 7377

in.

Ao
Sampling rate: H0O ce/min Operator: LZ}LL&&

S/t of Oz Analyrter used to monitor train cutlet:”

CF-0IZT
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INTERFOLL LADDRATCRIES S METHOD 2 FIELD DARTA EHEET
S ol }/}/ 7 /J‘/Zﬂ/j)’ 7 -
Source /9/6’5'5" s p flgn bl o TS i' E
st _\_{Ftum / Dat=z F oA ;i ress pmee-sol b

Shech dimen | T i Lo
:f | i
. . - s { i
T cwit . eF Wt buli = F !i i ! 'i
' H B i
Mamomster: fxfFsg. O Exp. 0 Elac. | ! ‘ i | H
i .
) v : 1l
Haromatric pressurs 27 50 in Ha I lﬂ — et !
[ vl 1!
Static pressure __ %o / (40 sn we i » b £ f;
_ L 1
Gparators £, 7 yE1 i
.y Tochematic of it
Fit i & 9O Cross Section !
| i Distamcs | Di stance  ivelsciby Temgperature!
| {irom Stach |From E: nd ofirressure ¥ gas !
i oWall (i Fort {(imd § iin WO (=F) !
L I o 2
0o . - | - ;
! fi:lFD{”t length: 7/ in.iTime = t: #5420 hrsj
I 4 —
hl 1] !
| 459 | .58 | 0dler &L/
! ; ; _ i
i , ‘ i / { it
i SF.a5" 1725 | 2 E.E

72,92

24,9 2—

, 20/

! F2.2¢

76,08

L 2s
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Eample Train Leak Check:
Pretest: ( 0.02 cém at 15 'A'n. Hg. (vao) H{
Fostest: _/,f cém at in. Hg. (vac) r\m’

Particulate Catch Data:

No.s of filters used: Recovery solvent(s)

S 5%D b{acetme
D other{s)

No. of probe wash bottles: /
Sample recovered by: L7

Condensate Data:

Weight (g)

Iten
Final Tare Difference

(e

- Impinger No. 1 // Mj
Impinger No. 2 -;//r/”g

Iopinger No. 3 ( /)

I\

Condenser -

"

Desiccant Y37 /yz,"/‘

~

TTDtl] EEEgEEscEs=_seerroes =

1
L
l
!
il
N

Integrated Gas Sarpling Data:

Bag Pump NoD. ' ﬁoxNo.A//:z Eag Mo.

Bag Material: S~layer Aluminized Tedlar Gize: 44 L

Pretest leak check: cc/ain at in. Hg.
Time start: (HRS) Time end: _ (HRS)

Sampling rate: cc/amin Operator:

S/N of Dy Analyzer used to sonitor train outlet:

cF-023

INTERFOLL LAFORATORIES EFA METHOD S/17 BAMPLE LOG BHEET
Job AP /77 Meetirrrd— Date < -/ I2Test £ Run
SOUrC® orw . YV pog b " L 7 No. of traverse pmnts
Hethod Azc’l __ Falter bolders _£<cC Filter type: 252" 5t cs }:/4{5,&..

D-12 S-0046RR
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INTERFOLL LAERDRATORIES EFA METHOD S/17 BAMPLE LOG SHEET

Job A T el EnlS . Date ~ 22 52 Test .5/Run o2
Source /I75Sw piialdrf  LEA T S No. M traverse po:nts
Hethod A4y Filter holder: Filter type: 2} &' zs5s /C'/A/A,

Sample Train Leak Check:

Pretest: ( 0.02 cfm at 15 _in. Hg. (vac)
Pastest: = cfn at in. Hg. (vac) /B

Particulate Catch Data:

No.s of filters used: Recovery solventis)}
S m/ acetone
other (g)
No. of probe wash bottles: /
Sample recovered by: LT

Condensate Data:

I weight (g)
Itenm
. l Final Tare Difference
_LI -
. Ispinger No. 1 i (/M\ 7
Impinger No. 2 é B/M S p
Inpinger No. 3 k ﬂj
Condenser -
Desiccant I /g./:i/; V2D b
8
Total e e 7
Integrated Gas Saspling Data: /
EBag Pump No. ___ Box No. /6//% No. -

-

Bag Material:s S-layer Aluminized Tedlar S&ize: 44 L

Pretest leak check: cc/ain at in. Hg.
Time starts {(HRS) Time end: _ (HRS)

Saspling rate: cc/min Operator:

S/N of Dy Analyzer used to monitor train outlet:

CF-023
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INTERFOLL LARDRATODRIES EFA METHOD 5/17 SAMPLE LOG SHEETY

Job Xﬁ/?};/;ﬁf&,%//éf-

Source fiiss wesd Loaaolld L ea7

tHethod /% -/2 Filter holder: Pagidd

Sample Train Leak Check:

Pretest: ¢ O cfn at

Fostest:?

Particulate Catch Data:

No.s of filters used:

.02 15 in. Hg.
= /7 cém at STin. Hg. (vac)

——— — — T ee——mm—

Date -7 - 4272 Yest <  Run 3

No. of traverse points

a2 :

Filter type: 2 0% 2458 A pdfwr

(vac) |

Recovery solventis)

£E78 acetone
D other(s)
No. of probe wash bottles: /
Sample recoversd by: [
Condensate Data:
| weight (g) I
Itenm
Final Tare Difftrencel
Ispinger No. 1 //M \ I
Impinger No. 2 7. &0 2 /M; A |
Impinger No. 3 ( 2 ) 1
Londenszer . - I
Desiccant y, 34 3 Yraev é) I
L |
Jotal EEEEEEE e s é l

Integrated Gas Sacpling Data:

Bag Pump No. Box No. /i///é’ Bag No.

Bag Material:

x—-layer Aluminized Tedlar

Pretest leak check:
Tise start:

Sampling rate:

(HRS)

cc/ain at.

Tine end:

cc/min Dperator:

Gize: A8 L

in. Hg.
(HRS)

S/N of Dx Analyzer used to monitor train ouwtlet:

CF-O023

S-DO46RR
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INTERFOLL LAEORATORIES EFA METHOD 5/17 SAMPLE LOG SHEET

— — /
Job A////,f// e g Date ~2-/2-% > Test 4 Run /K
Source fAP=S r— g lpslnl a7 S No. of traverse points <
Method Filter holder: A€ c— Filter type: 2.2 GFn<S P = 2

Sample Train Leak Check:!

Fretest: (¢ 0.02 cfm at 13 in. Hg. (vac)

Fostest: . {fj cfm at _<in. Hg. (vac) Qe

Particulate Catch Data:
No.s of filters used: . Recovery solvent{s)
s 77 AT _acetone
) D other (s)
No. of probe wash bottles: i
Sample recovered by: =7
Condensate Data:
Weight (g)
Item
Final Tare Difference
Impinger No. 1 J/’}ﬁzﬁ7\
e
Impinger No. 2 S/Cﬂ?ﬁjy/ Cf?
Impinger No. 3 . ? / r
Condenser .\ J
Desiccant / :'?"Z y / 7 p
Total ),

Integrated Gas Sampling Data:

Eag Fump No. . Eo» No. 2k'22 Fag No..

Eag Material: S-layver Aluminized Tedlar Size: 44 L

Fretest leak check: cc/min at in. Hg.
Time start: (HRS) Time end: (HRS)

Sampling rate: cc/min Operator:

S/N of Oz Analyzer used to monitor train cutlet:

CF-027

S-0046RR
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INTERFOLL LARORATORIES EFA METHOD S/17 SAMPLE LOG SHEET

—

" '
Joo L LS Tov /@(W bate 7 /2% ezt <5 Rurn 25
Source et S it Lo e Lt T No. cf traverse points <
Method FA4 4 Filter holder: A . Filter type: Z. 2 Ghe=< AP oA

Sample Train Leak Check:

Fretest: ¢ 0,02 cfm at 15 _-in. Hg. (vac).)ﬂl—
Fostest: ~ 52 cfm at } in. Hg. (vac) )ﬂ

Farticulate Catch Data:

No.s of filters used: Recovery solwvent (s)

-—%’ fa% T _acetone

0 octher (s}

No. of probe wash bottles:
Sample recovered by:

Condensate Data:

Weight (g)
Item
Final Tare Di%fqrence
i Impinger No. 1 ‘ ' y
PiIng A

Impinger No. 2 :Zdid) l [ﬂ:é? féj
Impinger No. 3 % /Q’ é
N,

Desiccant y ) V7

(”‘

Condenser

]
“J

Integrated Gas Sampling Data:

.

) /)/.'__}—-
Eag Fump No. Eocx No. ////? ~ Bag No.

Eag Material: S-layer Aluminized Tedlar Size: 44 L

Fretest leak check: . cc/min at in. Hg.
Time start: (HRS) Time end: (HRS)
Sampling rate: cc/min Operator:

S/N of Oz Analyzer used to monitor train cutlet:

CF-0Z27T

D-21 S-0046RR
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INTERFOLL LAERORATORIES EFA METHOD 5/17 SAMPLE LOG SHEET

Job ‘5449//%2;;? /QQQAﬁrﬂL—*

J——
bate < -/2 _§2’Te5t <~ Rurn ;Z

SoUrce Zrta o ¥ et P No. of traverse points =
Method /42242 Filter holder: & AL Filter type: P Y S

Sample Train Leak Check:

Fretest: ¢ O.02 cfm at 15:/in. Hg. (va&ac)

- i H {vag) TT?
in. Hg. vac /£t:_5.

Fostest: 52 cfm at

Farticulate Catch Data:

No.s of filters used: Recovery solvent (s)
L2 8 ‘E( acetone
I+ otheris)
No. of probe wash bottles: 7
Sample recovered by: o~

Condensate Data:

Weight (g)
Item
Final Tare Difference
! Impinger No. 1 /f>4¢67\
Impinger No. 2 -—-// 3 /é’d?,( /f‘\
Ll Z
Impinger No. 3 C j} j
Condenser
) -
Desiccant / L;ﬂ /7 f”' e
\
Total

Integrated Gas Sampling Data: ‘
Eag Fump No. Eox ND.//vQ// Eco No.

Bag Material: S-laver Aluminized Yedlar Size: 44 L

Fretest leak check: cc/min at, in. Ha.
Time start: (HRS) Time end: (HRS)
Sampling rate: cc/min Operator:

S/tl ocf Oz Analyzer used to monitor train cgutlet:

EF-02T

D-23 ' ' $-0046RR
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INTERFOLL LABORATORIES EfFA METHRD 2 FIELD DATA SHEET
; /
oo /r/*? 7— f?éféc.

Se ;7555 ¢.C/téaacaq i/ ¥'Q£?;4;
Test _i Fun un‘-'e— éz‘/j "‘ZZ‘

Mamometer: M Reg. O Exp. D Elesc.
Baromstiric pr‘a‘-ssur& AT 2O in Hg ‘
Static pressure i in WC

Coasrato CB/ f%"r/ér 9"\/ 89’ “ré"ﬂ"“\ =

L

m—t e _f‘\_—_.._‘-
S LS R VI I S (VAR [

RS

Ay N-\

Y

™
™~

___._._.‘*\.-
R SIAVSTELN BN I N KWy XN

!

B

I+ . 3, = n FT S 1

i =MD, meEas. tool b SN P TLme end: fr s
L

Moo nothing=s reg, manomehter; 3= guganded: E o= electironic 5-392.1




INTERFOLL LAERORATORIES EFA METHOD 5/17 SAMPLE LOG SHEET

Job 12/72:)» /f(zréoz; - ., Date :;,,eél_ Test & Run 7
Source Fres g & é/n/ddd/zf;, //ﬂ/;'f'_’;jr‘w'ﬁo of triverse points 42

Method S0 Filter holderd Filter type: —<¢——  ———

7

Sample Train Leak Check:

Fretest: ¢ ©,02 cfm at 1%) in. Hg. (vac)

Fostest: ~ & cfm at in. Ha. (Vafj§>{§-

Farticulate Catch Data:

No.s of filters used: Recovery solvent(s)

—
acetone

other(s) AAECL, o D/ ﬁé{)

No. of probe wash bottles: v
Sample recovered by: i
——

Condensate Data:

Weight (g)
ltem
Final Tare Difference
Impinger No. 1 C”ﬁ
Impinger No. 2 Jow '\,>Zcﬂf> &
Impinger No. 3 L//
Condenser )
Desiccant S 37/ /305 é
Total

Integrated Gas Sampling Data: — Ambienf A
EBag Fump No. Boiy No. BEag No.

Bag Material: S-laver Aluminized Tedlar Size: 44 L

Fretest leak check: ce/min at in. Hg.
Time stary: {HRS) Time end: (HRS)
Sampcling rate: cc/min  Operator:

S/N of Oz Analyzer used to monmitor train outlet:

CF-0Z=

S~0046RR
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INTERFOLL LABRORATORIES EFA METHOD S5/17 SAMFLE LOG SHEET

Job Lﬂ/ 7907) /Lyéc/-éofﬁ - . Date 52/-'7’15;2' Test c? Runm A

Souwrce thess o aloading ﬁ@n f’JﬁzzA(' No. of traverse points 92
Metrod o/ Filter holder: - Filter type: _—

Sample Train Leak Check:

Fretest: ¢ 0,02 cfm at 15 in. Hg. (vac)
Fostest: ~ & cfm at £ in. Mg. (wvac)

Farticulate Catch Data:

No.s of filters used: Recovery sclwvent(s)

[
acetone

F other(sy AeCs ., & Dk O

No. of probe wash battLeg:
Sample recovered by: ,

Condensate Data:

Weight (g)

Item

Final Tare Difference

Impinger No. 1 </’~7

Impinger No.

Impinger No.

o
™~

Condenser

Desiccant f%?o IQOY' [

Total

Integrated Gas Sampling Data: ”/zgm;ftaf /_'/’lf"l

Eag Fump No. Eox No. Eao No.

Eag Material: S-layer Aluminized Yedlar Size: 44 L

Fretest leal checi: cc/min at iﬁ. Hg.
Time start: (HRS) Time end: (HRS)

Sampling rate: cc/min QOperator:

S/H ©f 0= Analyzer used to monitor train cutlet:

CF-0Z=

S-0046R
D-29 0046RR




R, SR G & A S h N A T D T D G2 BB P & e =

T#BE007E = bay [[TORTEN (HATHEE [FTEEERE | WREETHE0 000 AT R 2 N | BINTEERE T = o ARERRIETEN)
4 ) ~210Q7)
Fe /207 48 o5gl 2o/ | p oG W sh|
Sé |52/ 58 ARZANZEENE VAN Z
A e R EEY A Jo7 )| B2 | TLh | s8N ph ¢
24 |z | - ob | S EVLPA Sb7 W | L TAe | A AoA
A 7% o | —| 4z 7 o' | e W on /
LLH| 707 ap | osp | g5 | SN & | 608 70 | & S| & J
2o\ 29 5o W 1587 s | g | LI % ¢ |
L4 e/ 2 W51 |27 8| Lo’ |72 iy 7E A
o4 |ser N Th [ Ss7l 097 | @4 || —| Sl @ 0" | O¢lorr < /
R ob |shlEso lapy | G | @S0 | 7% | 2
Lo |2 cWSs [Lrpl 7 | g Cilan 82 ¢
L& |eo/ N chVASE] Rsy | /b || D558 Tre ST 28 Ly 72 AR
L6 |Sas e WST2z9) L2 | Je” | e 997 fz / =3
L4 | g9/ Sh RS bie | 18 ¢ ' S00 7z 7 &
L4 507 | oA | 257 | sz 2815215 70z | 267 | /) %% 7 ¢ |
T o7 A R S A N TR s B
Lh | o/ 2.0 2lpo| T Lol | 29 oz 2 / |
ch 2oy S AN/ Sz rse| SelSslapt 87 | cha | BL°hp/ fr/ z
25 | T/ L& 2128 9/00 ] o ST 2/ [4
Th | a0y spll Ll is2| A | g0 | 85T/ o/ A i
SZ A5 [Ser | e E Bar| 5oy | s | OBAE W s 7
15 | S 458 | K% 2 qor | @ 77¢k/ 7 )
I 5 | 55 | 285 \ sglizsl €5 o | £z'eh 4 . £
W o=z ) 5 /7 | LA | A5 /4 El Dzl 777 L7’ K787 z 4 \WJ
TERRUBBYBAARTCE [ WIRIHN TRUNTD | FRRAAD | AXTRAAN | FRANTR | B003 | BUNTH) AWAHTRD | HANANAAR 25 A &6y [ITTIEasTen
_?:._;: ELYELY! ,__:__u=.:-_ ueag (qoty 'ELTE _mx.__ (1) cagv ] i (}1) ELE) Sy
—a.m»uo T (4. M4dgniadaey \_.uc> .hum .“ﬂwuda r*ﬂ““4.> uﬂm““m mcqu#ﬂam ahuhmw;h |
T S A M w41
\u%s 49 ..m,sm.%_\\.g ‘an 401y eﬁ\\\mw..y A \K.\\Rw 1404 naddg - ..n.\:un\\u\u\ ﬁ\.w.\\ o'y qap

'0- 4] 13INT VIYO 73014 5 QOHI3R ¥d3  S31401YHAayT T1IJdH3IN |
ﬂ -



1

4LE00-S
|ERESEEE By TURRNN AR | FERAREN AT IERD | A | TATN BN e 7= wy RERERRER) oy 0 = w4 i SCIRER AR LERE
o
YD,
&5 | eof L BAREY IR AN N N2 /
AV (A ZAN X7 o297 LS NSA 1 FL| 7277 Ak 2 bLY o9 L
sp | £/ LENSE Ul ¢p | 220 | a7 Ll | 02 ¢
45 A _SENS5AN o As/ | shpm | e % | 5 /s H
50 | A7 ZAlese| /o | 5L Ao 24 | £€7 Pl Sk 25 7
25 |7 WA A R W A T A I
A IEAEA YA W A RS R
Ao K4 | e/ | sh | K52 P | 48 | G |95 0] 2 %.\ AAT 207 O os | A I
TANRAAR | HADRLTD [ FRURNA | ARUTER | DATATN | DEDTAEA | APHTATR | :TOUR | TR WRARAAD | DR AAT SEEREREEE
_?:.:: EERYEXE .___:_._m,_.:-ql-i.mumm 4904y 'ELTEN LITE (41) G:_._: Iy h_ﬂ\_.“ “u“.uu _._3__ -
.—_:_:u_u tJa) 2aanpnsadeay YA “nm .“.__x_d_u ..;__u““_ua.) “__Lam ac__._h-am ah____”m:
N ST T g N T e e
: D¢ gngn. - Q.N\PW\\G\J\ .:_
133IHS wlvg Q1313 5 QAHL3IN c;u SA1HALIUHAET TNAdHYI NI

P10-47




INTERFOLL LABORATORIES EFA METHOD 5/17 SAMPLE LDOG SHEET

seo | A2 ST Ak

) - o’

Method gos/ Filter toYder: ———— Filter type:

P _ nate o&r3/72  test F run S
Source ress wilu/oad rng Ln7 JF2cAX No. of traverse points
——--_-—I—._

|

-

Sample Train Leak Check:
Fretest: ¢ Q.02 cfm at 15 inm. Hg. {(vac)
Fostest: ~ & cfm at 45  in. Hg. (vach%if
Farticulate Catch Data:

No.s of filters used: Recovery solvert(s)

0 acetone

pf' cther (s) rHEL -, F D Hzo
No. of probe wash bottle :~’/
Sample recovered by: :i&fﬁf/
Condensate Data:
Weight (g}
Item
Final Tare Difference

Impinger No. 1

- - rd
Impinger No., 2 &5€/ ;:::%%92, Q

[&]

Impinger No.

M— 7
Condenser
i 294 ‘B 1)
Ddsiccant /574 [)/ﬁ_ 7
Total /f

Integrated Gas Sampling Data: cﬂ’ﬂa_’grfﬂvf //”
Exg Fump No. Boxr No. Bag No.

Eag Material: S-laver Aluminized Tedlar Size: 44 t

Fretest lealk check: cc/min at in. Ha.
Time start: {HRE) Time end: (HRS)

Sampling rate: cc/min Operator:

S/N of Oz Analy:zer used to monitor train cutlet:

CF-027

0-32 S-D046RR
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APPENDIX E

DRYER FIELD DATA SHEETS
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INTERFOLL LRABDRATCRIES EFa METHOD 2 FIELD DATS SHEET
St LyusSmdn fagsFie /T MUK, i = ;
H o
Scurce SpGL ~ STeck ; }!
7
Tezt A Run [ Datz R=~//-53 | :
— M 1
L)
Stack dimen é/f N | !
i |
Cro bulb Foowst bulo =F | i
| B }
Mancmetse: ékRég 0 Exg. O Elec ; i
Farometric pressurs SQ,Q[ irn Hg ;
Static pressure — . Z/ in WC A i
Ooeraicrs L7 L1800 - I ASSe L !
T N Schematic of ﬂ
Fito: Mg, ~PeV-2 O \ Y8 L Cross Section —m————=
’I .
pr—— ~ - . N .
Traverse Fraction Dizstance | Distamce fvelocity Temoeraturs
Foimt of from Stack |[from BEnd of {Fressure of was
No. Diamester Wall (i} Fort (inm:? i i W {=F)
f{ in.]Time start: gfo0rs |
‘.

F 75

n
B
N,

, 85

L/ 20
i ) 5O

), S

AKX

s B

4 28

Y

A7

/, L

/7

&6

T

I ). Ro

/. Lo

/oo

/. SO

/,.3<9

/o RO

Yo

|

Dfefs 7 23 1

[ .

/S, RO

/05

vy,

|
ALF;M-‘J'.?&{F-J

¥

!

i

i

}
iTime end: I hrg_§

t Temo HE&D witer] IS ST .
(ST mthimo= vE5. mancmeher s S pended: £ = 2leciromec S-392.1




INTERFOLL LABORATORIES EFA METHOD 5/17 SAMFLE LOG SHEET

Job 22/ Ty s FRLEr S

Source Dkl

il

Method s Filter

Sample Train Leak Check:

Fretest: ¢ .02 cfm

2L cfm at < 1n. Hg.

Fostest:

Farticulate Catch Data:

No.s of filters used:

L Add

tholder:

SN LS

at 15

Condensate Data:

in.

of travercse points rd
¥l Sy

Date -/~ Test
HNo.
Filter type:

ol Rurm 7

Hg. (vac)

{vac) AS;

Recovery solvent(s)

_ acetone
‘"0 other(s)
No., of probe wash bottles: ,/
Sample recovered by: &7
Weight (g)
Item
Final Tare Ditference

Impinger No.

e

Impinger No.

M

</

<

e’ //

Impinger No.

[&]

C

yec
o/

Condenser

I
Desiccant

/Y75

Total

Integrated Gas Sampling Data:

Eag Fump No. 5?43 Ec: No.

Bag Material:

Fretest leak check:

/— Eag No. /
S—-laver Aluminized Tedlar Size: 44 L "
Z cc/min at /5 in. Hag.

Time start: /8 i@ (HRS)

Sampling rate: ra cc/min

S/H of Oz Analyzer used to monitor train outlet: Z

W s pPa

E-2

Time end: /YD (HRS)

Dperator:

S

CF-0IT

S-0046RR




WLEDO-S b 2

q g
[EEERudE] A 07 = -oay |(BUTRAN[IENOAD(FERARID | TRRBLTN[ AN [(BARIRN ag "= o [AIRTRALR | Jfrg g = wafl 07 - mwﬁgd;ﬂ
. N
c9/\l L5 | A7 gaZ I ¥sl2spll WL L4 /f A 77 /
NTN 25 1 4@ || 64 | 852 Jpz| 9035|975 827 |_sv /| o1 56D Lex | 2
Al £ | A7 Joe Vbl 247 L7 277 /0 pES| o | £
e/l o= | AT Br |27V L4 | goZ|an| o3| & | @77 9% geb| £er |
oo/l 95| £7 so=| A58 30 | o=z /| 17 628 ¢ |5
077\ 97 | AT s | 7720527 e hples 3 ow/| ST s 'BLD| SE1 | 7
Y 55|57 | o | SR ACN 777 o7 257703\ 5 | F
7 S| 9| 4 | o SE| sez|eAlessll sl CA| 25 el S |3
JsA s 22 oA AR s RS/ ALY 7
Z5N so | 22 || &5 | £722| fse | sez |59z p27 | 24| _s& 'wis) tfzs | V4
25/ 2/ 1 7 Soxr |l rel b /5! ar// e L3y LE il
L s/ 25 PV £F | /72| o5 | sex|se|lev| o0L7] 47| @5 (0L ey el e
P's/l es5| 27 oz sl a1 o/ s h7b (2 /
S/l £ 5| 27 vs | L7277 ss5¢ | se& frslchl 1" oIl <4 LBl A P -
s/ ss| 77 Soel S| /L7 [y | o/7[ SLTIB| S (& L
7 I A WA AW EAETE Ara R RETINEELD] EXERN:
s/ Ewel 27| swrcl pgeleeul 257 es /| p& 7D oo | 5
= TS| #7 | /5 |eve|vsz | sez@pebé| e/l dp il el e | 7
e/ /S go e N s hlAS 7] BI7T) eg /a9 [as) ST | L
Ao sz s /-5 | 572 2] geve |2kl Lol e/ @Y g ‘973 FE O3
el es | 225 ooz [ Ls| 97 Sb es. /| SLBSD 7/ 6
7 A5 N BA | 272 o552 oo |05\ 95C) GL7 077 | dp LS50 L |9/
s 7/l 84| es ooz || T 9D | pn | s2'950| 5 |
TN T | 87 | A£ | 572 252 002 =gy L |57 | P p5d| ST €7 g
TETRLAY(TRIANTA [ AAADAN | IAVTED | BRTRWR | ANDRLEN | A OANNCH | DEED | BRI | ORI (AWVEAENN s sh|l 547/ [TTVREENLTY
[(7ax) J[vaasveg wisang][Hde | ueag | equay a1nyg |[hyn .:“u. ani ol an Jan T ,_.M__m.u_l!
—__._m.,na_ (de) 2asnnradnag .EL.n_r; ...__.m ..,:W_JD »u__uu___.,.} __:._ hui|dang ‘__..:...a:
“W1_FE7T nig eajr1ay _E—A -Gy s|I1ay hu\\v cpie0a sapamanyg  __F  way 2= 1aa] 7 .Qi‘ aynq
RLWMWJ.@:MH_V \\.\\,‘.mw‘...ww“hm:“.__m b.m_\u.m.%ﬂh.\r\iuh. \m\\.h.\\\.az ”Nm.hdhmm ST eid .\\k\”ﬂ“ﬂwmﬁ\uﬂ‘\\\h\khh\»_““w
10~ 41 J3IHS YIvN G314 5 AAHIIN Wdl  STTHGIYHARY 10 JddD 1N )

.



Job 2 S Ty PHasexS

INTERFOLL LABORATORIES EFA METHOD S/17 SAMPLE LOG SHEET

Sgurce
Method Ll Filter holder: ¥'g-wes

DL L

& e A HNo. of traverse points

Date R-//-52Z Tezt' & FRun <.
A T

Filter type: Y '54rsS Frzep

Sample Train Leak Check:

Fretest: «( ©.02 cfm at 15 inm. Hg. {(vac)
Fostest:

rop/cim at L7 in. Hg. (vac) &

FParticulate Catch Data:

No.s of filters used:

Recovery solvent(s)

¥y 5 A g acetone

other (s)

No. of probe wash bottles: )7
Sample recovered by: eyl

Condensate Data:

Integrated Gas Sampling Data:

wsE P

Weight (g)
Item
Final Tare Difference
Impinger No. 1 S rgts
Impinger hNo. 2 VJ’6 /[ e (‘ 54
Impinger No. 3 } &‘zf
Condenser
Desiccant /575—5—' /2 ‘/7 <
Total | 20y
Eag Fump No. é?;?_ Eox No. / Eag No. 2~

Eag HMaterial: S-~layer Aluminized Tedlar Size: 44 L

Fretest leak check: &£/ cc/min at /&7 in. Hg.

Time start: rZGb (HRS) Time end: HjD-7 (HRS)
Sampling rate:. “4Y cc/min  Operator: =/

S/N of 0= Analyzer used to monitor trainm ocutlet: 77

CF—2=

S-0046RR
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INTERFOLL LABORATORIES EFA METHOD S/17 SAMFLE LOG SHEET

Job 45{?54 ;5/,4(4’/(5 ) Date <=-7-9.2 Test 2 F\‘;Lr;s T
P

Source e B S rac K No. of traverse points 2
Method S Filter holder: Y '%Zecs Filter type: ¥9é»ss sl

Sample Train Leak Check:
Fretest: .( 0.02 cfm &t 13 in. Hg. (vac) /47
Fostest: =~ o cfm at £ in. Hg. (vac) B
Farticulate Catch Data:

No.s of filters used: Recovery solvent (s)

/?/ﬁ? ! C& acetone

D other (s}

No. of probe wash bottles: /
Sample recovered by: A
Condensate Data:
Weight {(g)
Item
Final Tare Difference
Impinger No. 1
ping Y22y

Impinger No. 2 E;?A;

Impinger No.

“
T
S

Condenser
. ‘ !
Desiccant /‘f?é' s =
7
] Total : L é
Integrated Gas Sampling Data:
Ezg Fump No. /7 3 Eow Nol / Bzg No. 3

Bag HMaterial: S-layer Aluminized Tedlar Size: 44 L

Fretest leak check: 2 ccsmin at /< in. Hg.
Time start: /%@;’f (HRS) Time end: 52'57'/ (HRS)
Sampling rate: ZJHQ cc/min Operator: &/

S/N of Oz Analy:zer used to monitor train ocutlet: ~7

CF-02T
use fA 6 S-0046RR
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INTERFOLE LARGRATORIES EPA METHOD 2 FIELD DATA SKEET l
cor £ e Sl S = :
Source /7///%;”4 & Fere K i g |
Tesi :3__ Fun ) Date ~2=/-g 2~ i
Stack dimen. 9@( Th. ? h
Sryw o bulb . ®F  wet bulb =F ii ] .
Manometar: EQEQ. 0O Exp. O Elec ! g ;l
Barometric prassure 7873 in Ha ; l
ZTtatic prassure 2. in WC A §

e 77% IR . |
R=OD) Al BEDEIRELE T, ——
Wall {irm) FPort (in: {in W) {=F) E :
GophEs Fort lengthe vl ir'i.HTime start: s4pQhrs 5 I
2NN Lo )/ ), & Dl =225 |
! z 290 1 207 Ao/ K/ l
Pl 266 | 142/ | 9.z7 1 120 i
7 707 2379 27,79 ) LD l
I s g9 | 7969 7755 /1A o
& 454 <5 §F AT /, 00 l, |
/g / / S 0 20 & !
Z ). 2P | I
* /7D |
7 | Y
= 4 ND i
7 -L /. 20
|
|
1
I
o i
L
- A
! 1 | T
TEmp. mEes. tool B DUN j§T1 ne end: /g /2 nrs} I
Roor SLRINGS meg. mancmeter: I 5 o= gleztronic S-392.1

‘?==8'.£-.:~: Lermdad:
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INTERFOLL LAKRDRATORIES EFA METHOD 35/17 SAMPLE LOG SHEET

Job AP ) Tt AAALLS pate 2-//-72 Test ¥  FRun _/
Source DLyl — ST No. of traverse pointe /A
Method Zu ..o Filter holder: <£7<c Filter type:r 2.2 gitss S ALk

Eample Train Leak Checks

Pretestt ( 0.02 cém at 15 in. Rg. (vac) m
Fostestt -~ _p cfm at [T in. Hg. (vac) Qo

Particulate Catch Data:

No.s of filters used: Recovery solvent(s)
s Z-é,ﬁf’/b& . acetone

IL 78, FO¥S - [ cther(s)

No. of probe wash bottles: /

Sample recovered by: &7

Condm_-tsat- Data:

_ I Weight (g) ]
Item .

Final Tare Dif#grencel

_' . lapinger No. 1 ' /}M \ l B
| lepinger No. 2 l Y g//'ﬂl - I
Impinger No. 3 I 7 [ - J . I
Condenser l ) - I
Desiccant l /o e s X ]
I |
Total I 2 3 -2_____]

qlnt.gr'at-d Gas Sampling Data:
Bag Pump No. /73 Box No. 45’ EBag No. /

-

EBag ftlatarjal: S-lavyer Aluminized Tedlar &Bire: 484 L

Pretest leak check: & cc/ain at /5 in. HY.

Time start: [Q@l’/ (HRS) Time end: Z 40 1 (HRS)
Saapling rate: +~#4 ecclfmin Operator: -

S/N of Dy Analyzer used to sonjtor train outlets 7

CF-0I3

E-9 : | S-DO46RR
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INTERFOLL LQBORQTDRICS EFA METHOD S/17 SAMPLE LOG BHEETY

Job 2L/ 7T AALLSLS Date =2 ~//-52Test 3 Run _-T

Source D Lazoy s el No. ©f traverse points s 2T
Method A, ~p  Filter holder: Filter type: C Al S s T ol

Sample Yrain Leak Check:

Pretest: ( 0.02 cfm at 15 in. Hg. {vac)
Fostest: - _ /7 cfm at _ 5 in. Hg. (vad)

Partsi culate Catch Datu

- No.s of filters used' . Recovery solvent (g)
Y04z B(&cetme
D other (s}
No. of probe wash bottles: /
Sample recovered by: VeF
Condensate Data:
I Meight (g) ]
Item
l Final Tare Dif'{nrmcel
- lapinger No. 1 I - I
. aping /?ng . -

I Impinger No. 2

/50 |1 ,00 ]| =50

l Impinger No. 3

Condenser

| l

| |

| |
Desiccant J yu77 /L_/g‘,-? re . I

| |

Total

Integrated Gas Sampling Data: . :
' BagpunpNo.KBBmNo /L Bag k. R

-

Bag Materiali _S-layer Aluminizrd Tedlar Gire: 44 L

Pretest leak check: - & cc/min at /5_." _in. Hg.

Time starts 2037 (HRS) Time @nd: 2>/ (HRS)

T —
Sampling rate: /M cc/min Operator: = S

S/N of D» Analy-rr‘ used to monitor train ocutlet: 7
' CF-023

E-11 . S-DO46RR
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CINTERFOLL LAEDRATORIES EFA METHOD 5717 SANMPLE LOG SHEET

Job A//)‘;,, Ala St LS ‘Date & ~~"-72 Test .5 Run =
Source _Pp.L/~< e A No. of traverse points s
tHethod /»c.p Filter holders Filter type: SLEsSS ALk

Banple Train Leak Check:

Pretest: ¢ 0.02 cfm at 15 in. Hg. (vac) -
Fostestt - _/ cfm at _ < in. Hg. (vac) D

Particulate Catch Datas

No.s of filters used: Recovery solvent(s)

. '/& 9/? ﬁetme

'n other (&)

No. of probe wash bottles: /

=

Sample recoverad by: s T

Condensate Data:

Meight (@)
Iten
Final Yare Difference]
- Impingar No. 1 /’/az& \ '

Iapinger No. 2 o 2 %./Jjg 2=z
7

Impinger No. 3

|
| |

Condenser I -
Desiccant I //2& ) s of 4
i

TJotal . IE—E.?Z"‘::".:.—:"“‘E—‘____:——.-':E 2 0.2?

Integrated Gas Sampling Data:
Bag Pump No. Z 5 Box No. /5 Bag Wo. -

Bag.ﬂatcrial: S-laver Aluminized Tedlar Gize: 44 L

Pretest leak check: _ 25 cc/ain at £ ST in. Mg

Time startt 22V 7  (HRS) Time end: &7/7?2 (HRS)

’-.,-'_
Sampling rate: T~ cc/min Operator: =

S/N of Ox Analyzer used to wonitor train outlet: Z )

CF-023 .

E-13 S-DO46RR
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INTERFOLL LABORATCRIES

EFA METHOD

-

Ao /ﬁ:'o Horbors,
uourhg mjbvgr 5?%413

Jek

Tezt _f Run : l

ztagh dimen ?@> IR

ey pulty 0 °F wWeit bulb =F
Mamomaetar: ﬁ(Reg. 0 Exg. o Elec.
Earometric pressure 4,8/ in ‘Hg
Static gssure 2.8 in uc

7/ trlwfe(/ef‘ v, fé’//'qj‘f/(zvnr

FIELD DATA SHEET

:
U ——|
o on S
Yelocity (Temperalure
Fressure of gas
fin WC) {=F)

. yTime startk:

/%22 hr54

§
i
!
A
|
|

| [ Y 75T
T 0l 7 322 127 F5
3 18 L Sy A 420 |
¥ 77 L Fso 1750 /D 51
| 5 25D /7 A /5D
. 352 /7.09 AL.09 450
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INTERFOLL LARDRATORIES EFPA METHDD 5/17 BAMPLE LOG BHEET

Job /\zp Z/""f /’é"éiff Date Afil 97  Yest / Run /
Source @,«;pk S fu No. of traverse points,. . A¥

Hethod Py Filter holder:s z( 5S Filter type: /455 -/b

Sample Train Leak Check:

Pretest: ( 0.02 cfm at 135 idn. Hg. (vac)
Fostest: -~ _ 2 cfm at é in. Hyg. {(vac)

Farticulate Catch Data:
No.s of filters used: Recovery solvent(s)

acetone
} other(s) Dz /0 rﬂ?/:c.é—a

No. of probe wash bottles: s
Sample recovered by: _ ~ i

Condensate Data:

Weightlg) l

Itenm
Final Tare Difference

- Iapinger No. 1 f ‘
Ispinger No. 2 {3/é : %Zoo 335
I Impinger No. 3 /

Condenser

z/

I
N

W

N

NS

N

\Q

Desiccant

__.___J

Total . e e S f I

Integrated Gas Sampling Data:

Bag Pusp No. _ /55  Box No. 3. Bag Ko £

Bag Haterial: S-laver Aluminized Tedlar Size: 48 L C e

Pratest leak check: 2 cc/ain at /A5 in. Hg.
Time starts /959  (HRS)  Tiee end: _//L7 (HRS)
Sampling ratet ’/":-4/ cc/min Operator: 2 e

S/N of Dx Analyzer used to monitor train outleﬁ E;

Bex . .
b&“ CF-023

cUNE PA

E-16 S-0046RR
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INTERFOLL LARODRAYORIES EFA METHOD %5/17 BAMPLE LOG SHEET"

Job L2 Teoo ,c/a-,-éé,-s Date ;Q{Hléz Test _/ Run _ X
Source s e St < No. of traverse points _ A~ :
rethod QQL'Z Filter holdery —— Filter type: ~—— '

Sample Train Leak Check:
Pretest: ( 0.02 cfm at 1T in. Hg. (vn::}g
Fostest: , gescfm at __// dn. Hg. (vac /&

Particulate Catch Data:
No.s of filters used: Recovery solvent(s)

acetone

o o
ﬂ_ other {s) = = D. T H, O

No, of probe wash bottless i
Sample recovered by: D=/

Condensate Data:

Weight (g)

Iten

L=l

Final Tare Difference

- Ispingar Neo. 3

~ i
Ispinger No. 2 ﬁ() 22‘.,0 330 —'
lmpinger No. 3 J/ ’
Condenser j N+ -
Desiccant I S 75D ;) 22% 5 :I
Total EEEEREEE e e 381 j

Integrated Gas Sampling Data:
Bag Pump No. E ¢ Box No. _3) _ Bag No. _ 2

Bag Material: S-layer Aluminized Vedlar Size: 44 L

Pretest leak check: (%) cc/ain at /rin. Hg.

Time starts _/3// RS)  Tise end: /%7 wmsy -
Sampling rate; Zéﬂ cc/min Operator: ?(//4_‘

S/N of Oy Analyzer used to monitor train outlet: ?’

Bow b‘y«_,__ CF-023

e .
e E-18 S-DO46RR
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INTERFOLL LAEDRATORIES EPA METHOD 5/37 EAMPLE LOG SHEET

Job A,ﬁ/‘/-;.uo//drbar's Date Ey_’ '/§l Test / Run 3

Source P iy er  Stachks No. of traverse points <5
Hethod _~p./ ~ Filter holder: _— Filter typet: & ~— —

Sample Train Leak Check:

Pretest: ¢ 0.02 cfm at 15 in. Hg. (vac) °
Fostest: - O cém at /Y in. Hg. (vac)

Particulate Catch Data:

No.s of filters used: Recovery solvent (g)

acetone o .
/g' other(s) D7 >0 #r/heEC

No. of probe wash bottlest: 4
Sample recovered by: Woree 4

Condensate Data: i
o

|

i

'

|

i

|

i

'

Weight (g)
Item

Final Tarse Differencel]

- Impinger No. 1

Impinger No. 2 308 %2‘/@ 85

I Impinger No., 3 Fé
l Condenser

Desiccant /‘-,‘_(O CEW

Tdtal :“-"—"_——‘_““"_"""""’,

Integrated Gas Sampling Data:

- Bag Pump No. Jéﬁ Box No. 30 Bag MNo. 3 ;

Bap Material: S-layer Aluminized Tedlar Size: 44 L

//m. Hy.

Time start: (YS0  gms) Time end: /S$52  (HRS)

Sampling rate: 2(3{) cc/min Dperator: 7);775{'

S/N of Dy Analyzer used to monitor train outlet: 3
' CF-023

Pretest leak check: J cc/ain at

B%&“

USEFY
E-20 S-DO46RR
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Johb

' Team Leader
Date Submitfed
Test Mo. |

F)

Int

erpol
1z

p
{5

1 Laboratories
Y 7846-5079

EPA Method 3 Data Reporting Sheet
Orzat Analysis

’7@&0 Harper s

AVEH

—-L_/L/;f-f“{,

Source Dpvgp

Test Si1te’! rractk

Date af Test 1 —/r—97%
of Runs Completed_3

Mao.

Technician (1.

F-1

Date of Analysis +-/7-5 %
Test/ Sample No. Buret Readings (ml) Conc. Caonc. '
Run {lLog Number {of COx O= Fas
and Type {An.({Zero PL. After COzx|After Bz |%Uv/v Dry |[%v/v Dry
,/ c.oc | #30 20.0 | “.3¢ /6,30 V.07
[ _S3-pee) 2 | 5o 4,30 2.0.40 4,30 /630 V.07
g8 0 F_[avo | preereeeescTRssSSESNCIRRSCES | /. 30 YET I |
| ' oo [ # 70 20. (0 Y90 /S 70 .cb!
/1,_ - ol 12 oo | 99 20,60 490 /76 /. 06
OB g F |Ave | pESESEEISSSNONNeE | ¢ 0 {5.70 )
; 1 lo.oo | Y16 20.76 | Y./6 Lo o 11,03
/3 —Tlri2 | 600 | Y0 206.70 | Y /0 o.6C oS!
7’5 0 F [ave] eenemeameeecoenssarense | Y, /o A
——— ——
1 i
2 %
OBQOF |[aAvg! B
1
2 p
—]
0 B 0F |Avg! ARG 5. _J
E 1 |3
2 3
0B OF |Avg NSO [}
1 §
0B 0F  |Ave! e _k
¥
1 !
|
0 B gFfF |Avg SECEERNGESIARE N W |
1 ‘ o
2
DBOF |Avg e
5/ mbient Air QA Check EPA Maethod 3 Guidelines
Orsat Analyzer System Leak Check Fuel Type F@ Range
0 Fo Within EPA M-3 Buidelines Coal:
for fuel type. Anthracite/Lignite 1.0G15-1.1320
.= Bituminous 1.983~1.2350
Where Fg= 20.%9-02 Dil:
£0= Distillate 1.26B~1.417
Residual 1.2106-1.35370
Gas:
Natural 1.4600-1.8%&
Propane 1.4Z24-1.584
F=Flask (250 cc all glass? Butane 1.405-1.553
BE=Tedlar BRBag (S-layer) Wood/Wood Bark 1.200-1.120

—
w
)

1

o

NS
|
le7]

P




Job L.F’/7Zu

Interpo
1

1
2

(5

1l Laboratories
y 786-5Q20

EPA Method 3 Data Reporting Sheet
Orsat Analysis

/‘/CU‘ ]{ g

Team Leader

Date Subm;tted 'zqv [

Source D ryén

Test Site 74

Date of Test x-/r-%1L

MNa.

Test MNo. of Runs chfleted 3
Date of Analysis:2-r4-71 Technician .
!
Test/ Sample No. Buret Readings (ml) Conc. Conc.
Run |Log Number jof CO=x 0= Fo
and Type |An. |Ilero Pt.| After Clz|After @z {%v/v Dry |%v/v Dry
5 1t lo.co y At 20,00 | 4YC /L2010
/7 5371-10] 2 | &, le 20.60 | 440 /6. 20 1407
e : ,
@’ B 0 F  |Avg ! pumeeneuuaiceistuisaneucN | S Y/ /G
5 ! lo.co & 8¢ 20,60 Y80 /$.86¢ VoL
2 |——L 2| 0.co | 480 20.60] 4.%0 /5.8 |l
2B 0 F  [Avs | BN . S0 /& .5 s
| 1 | o.co | ¥cCo 20.70 | 400 /.70 Vo5
A ~ > = -
3 / %121 noc L oo 20.70 | Y00 /6. 70 165
BB ogF  |Avel ISR . O /4.0 |,
1
2
0 B OF |Avg NS g . . |
1
2
. 0 B 0 F |Ave NS -
| 1 |
2
0 B g Ff |Avg | NI [
1>
2
0 B g F |avg ! IS [__J
1
2
O B 0 F |[Avy SNGEEENEIRREENa !
- \
2
ODBQOF ﬁngm K
FAmbient Air QA Check EPA Method 3 Guidelines
B Orsat Analyzer System Leak Check Fuel Type F® Rangae
O Fa Within EPA M-3 Guidelines Coal:
for fuel type. Anthracites/Lignite 1.8016-1.13D
Bituminous @835-1.2384
Where Fgp= 20.%-02 0il:
. Cl= Distillate 1.260-1.413
Residual 1.210-1.370Q
Gas:
Natural 1.500-1,835
Propane 1,4334-1.%286
F=Flask (290 cc all gla Butane 1.4@5~-1.3532
B=Tedlar Bag (S-lavyer) Wood/Wood Bark 1.200-1.120
F.2 LSC-04-8R




interpoll Laboratori1es
l (612) 786~50290
EPA Mathod 3 Data Reporting Sheet
Orsat Analysis
'Job LP/TL:& /fam‘w' Source_[ryvep,
Team Leader £ Test Si1te’ L &
Date Submltteﬁ_ 'Lf /-G Date of Test 2 -/ v
Test Mo. 7 MHa. of Runs CD.’EP eted >
.Date of Bnalysi1s 2 ~/ip-9z Technician RN
Test/ Sample No. Buret Readings (ml} Conc. Conc.
Run |{Log Numbar |of CO= 0 Fa
l and Typa |An.{Zero Pt.{| After COx|After @z |Uv/v Dry |¥%v/v Dry
3 / O Y30 2C.5C Y30 /6. 50 Veoz
1 S350 2 |p.00 | #3c 20.5¢ | 43¢ (e So Yoz
BB QOF e AP /. 5¢ Il
3 ' | o . 60 e 2.0 o0 /G L0 e
-9 . oy - ] J 1
l /2., 7 - 5.0 “41C 2C. 70 l/‘_/o /6.0 V. Q5
| F B OF |Avq | puuesiuesnisiounemees | <./ o (0 .
l 3 ! lo.00 4. 40 20.0 | 4% /o1 /67
é — A 20.60 4% | /626 g
l BB 0 F _|Ava | NSNS eeeeses | & 0 /(520 .
. = .
2
I 0B o F |Avg NN . DB}
1 ]
I |
| 0 B 0 F _|Avs| pusasssss eSS i !
l j 1 - - ; ;
2 ‘ ' g
%
' geEOF Avg )
: -
2 ) AN .
' 0 B 0 F_|Ava | s esssasausnsiesssssn NS
: .
| 2 -
oDBQF Avg | TSGR SIS | ... |
i : ‘ |
2 ) . T .
' 0 B 0 F  |Avo SRS | g .5
g/ mbient Air QA Check ' EPA Method 3 Guidelines -
Orsat Analyzer System Leak Check Fuel Type F@ Range
O Fo Within EPA M-3 Guidelines Ceoal:
for fuel type. Anthracite/Lignite 1.016-1.129
Bituminous 1.983-~1.2304
Where Fg= 20.%-0x Dil:
CO= Distillate 1.260- 1 413
Residual 1.210-1.370
Gasg:
Natural 1.50Q-1.8345
Propane 1.434~1.284
F=Flasghk (25@ cc all glass) Butane 1.4905-1.555
l =Tedlar Eag {(S—-lavyer) Wood/Wood Bark 1.200-1.129
F-3 LSC-04-BR




Joo L.R /ﬁ.:a _h*/aﬂﬁc/‘f

Interpo
(51

1
2

EPA Mathod 3 Data Reporting Sheet
] Orsat Amnalysis

Team Leader

NVIT

Date Submitted

2 -7

Source *ﬁ?ﬂLLf

Test Site ST ACE

Date of Test = -/72-91
Mo. of Runs Com‘leted 3

Test MNo. Tor
Date of Analysis_2-/"9Yb Technician_R&. Gl
Test/ Sampla NG. Buret Readings (ml) Conc. Canc.
Run |(Log Number |of COx 0o Fa
and Typa (An.|Zero Pt.| After COz |After @z |¥iv/v Dry |4Av/v Dry
?/ | 0.0¢ 4 9o 20.50 | 490 IS.o Y08
/ 53U~ 2 | c.00 790 20.50 Y90 (£60 /08
R R L e —— /3. ¢o |
c/‘/ " 1 | o.co s 2C.56¢ 4,70 [5. 80 .09
7 .- 2 | .60 AR, 2.0.5¢ 4 70 /5. §C [ 09
EJ/BDF - 1A /5. 80 s
/" t 1 0.0G6 4. 80 20, 50 4. go /5. 70 0%
9/3 L9 o.oo | 40 50 | 480 | /570 oS
E/B O F  |Avg ! MU | /. 50 15,70 [
1
2
0 B O F [Avg . IS g |
!
0B 0F |Avg! BRI .
1
0 B 0 F _{Avg | DS Daaes e
1
0 B 0 F |Ave | IEEOENEas )
1
2 .
O B 0 F  [Ave ! SRS [
1
2
0 B o F |Ave | NS .
o Ambient Air QA Check EPA Method 3 Guidelinas
Orsat Analyzer System Leak Check Fuel Type F@ Range
G Fo Within EPA M-3 Guidelines Coal:

for fuel type.

Where Fg= 20.9-0
CO=

F=Flask
E=Tedlar HRag

(238 cc all glass)
(S—1ayer)

F-4

Anthracite/s/Lignite

Bituminous
0il:

Distillate

Residual
Gas:

Natural

FPropane

Butane

Wood/Wood Bark

1.915-1.12

a .
1.083-1.250

1.260-1.41
1.210-1.357

1.620-1.825
1.424-1.5846
1.405-1.5353
1.200-1.120

LSC-04-BR

1 Laboratories ———_ﬁ
}

7846-6020




lnterpoll Laboratories
. (512 78&—&0:&3
EPA Mathod 3 Data Reporting Sheet
Orsat Analysis
v )
Job LR //L,l //a/txr‘/ Source. KOAUS
lTeam Ceader AT Test Site Sfec &
Date Suhmxtted' 2 - -y Date of Test 1—ri-71
Test MNo. @ No. of Runs CaompTeted?
Date of Analysis > 72 -9 ¢ Technician_/Z. frpn
l Test/ Sample No. ' Buret Readings (ml) Conc. Conc.
Run |Log Number |of CD= Oz Fo
and Typa tAn.{Zeroc Pt.| After COz |After Bz |4iv/v Dry |%v/v Dry
l /c/' 3 tic.cC S.6C 20,56 | 5S¢0 IS 56 lLo§
S35 eo Soc zg. 50 | scoc [S..5¢  hes
l EBDF Avg | RSSO TINRNISEIEE G| 5. O /530 :
s/ 'l e.cs 490 20.50 | 4 9¢ (§.Ge  Vogh
l u/;z_ e O.C0 Y G0 20.5C 7 5o (566 IAZkS
'B/B 0 F_ {Avo | IS . 7C AL, LY
I /o -t lecc e 2¢.50 | 400 1S, 90 . |t.o9
3 "% 2l oeo A0 20.50 | 4 6C /5. 90 /69
| 450 F  [Ave eSO | 7 (- /5 90
1 S . -
2 i
l 0 B g F |Avg NN g I
i
. f
0 B g F {Avs ! SIS L Fl
1 F
i
0 B 0 F_|Avo | mEees e oy
i
- .
l 0 B O F_ |Avg ! [ ]
. ) 1 " . . ' L . '
l 2
gBOoF AV IECEREIRNEIGIE SN g )
1] ' / : |
i .
o8O F |Avg me 5 1
lﬁrmbient Air DA Check EPA Method 3 Guidelines
B/?Jrsat Analyzer System Leak Check Fuel Type F@ Range
0 Fe Within EPA M-3 Guidelines ‘Coal: - .
for fuel type. Anthracite/Lignite 1.0146-1.120
I - Bituminous 1.08353-1,250
Where Fg= 20.9-02 Dil:
CD=2 Digtillate 1.260-1,412
‘ Residual 1.218-1.773
Gas:
I Natural 1.5608~-1,.835
Propane 1.425-1.586
F=Flask (250 cc all glass) Butane 1.485-1.553
B=Tedlar Rag (S-~layer) Wood/Wood Bark 1.806-1.120
' F-5 L5C-G4-BR




Interpoll taboratories
{&512) 785-5020
EPA Method 3 Data Reparting Sheet
Orsat Analysis
Job L P / buﬁ Hanbiors Source __ISonuf
Team Leader ET Test Site <7 ACK
Date Submitted =-/¢-717 Nate of Test 2-/32-9¢
Test MNo. : Mo. af Runs Ccmpleted_ 3
Date of Analysis_2-~/2-FL- Technician /. Cl ra
Test/ Sample Nao. Buret Readings (ml) Conc. Conc.
Run |(Log Number |of COx O= Fo
and Typae j(An.|[Zero Pt.| After CO;|After Bz |%v/v Dry J|4v/v Dry |
! 10.c0 Y (60 z0.50 AN, 15.90 V.09
ﬂ/// $371-55 2 | . cc Y Lo 2050 | 7o | /590 V.Y
ey - IRA, /570 .
%/ tl-.c ¢ 4. 8o 20.60 Y 8o /5. 86 y
/’a, %912 |~ cc Y ®O 25,00 7.5 [£.§¢C 00
@B 0 F |Ave | pennseeneuseuusisiussesuees| 7. SC [5.S¢ ]
B/BDF Avg | BT | - 15 HC e
. E
2 |
g B O fF |Ave . SRS : NS
1
- |
0 B 0 F |Avs! S s ¥
L !
2
0 B 0 F |Avy | IS |
1
2
0O B 0 F |Avg ! NS [ ]
1
2
oBOF Avg | BRSNS g
1
2
g B oF [Avg NS .k

f Ambient Air GA Check

EPA Method 3 Guidelines

Orsat Analyzer System Leak Check Fuel Type F@ Range

0 Fe Within EPA M-3 Guidelines Coal:
for fuel type. Anthracites/lLignite 1.015-1.120
Fituminous 1.083-1.250

Where Fp= 20.9-0z Oil:
COz Distillate 1.260-1.4813
Kesidual 1.210-1.3270

Gas:
Natural 1.5620~-1.835
Propane 1.434-1.586
F=Flask (250 cc all gla But ane 1.405-1.35353
E=Tedlar Bag {(S-laver) Wood/Wood Bark 1.200-1.120

F-6 LSC-04-BR




Interpoll Labaratories
I (&£12) 7846-53Z0
EPA Methad 5 Data Reporting Sheet
Impinger Catch/Minnesota Fratocol
l Job LP TLOO : HQPL‘!QFQ Sourca 'D(‘u\ - Xg
Team Leader £T : Test Site ~ SYack
Date Submitted 2-(4-9% Cate of Test__ o -t|-%2
Test MNo. 2 MNo. of Runs Completed 3
Cate of Analysis 2-(X-F =2 Technician __C. l-[r{se,su-t
l Test ; Run_0Q Dish No. a -
@ | Field Blank Dizh Tare Wt. §1,35497 g
l Log Number 537 - 0L Dish+Sample Wt. S/).3602 g
Comments Sample Wt. 2.ogd-S g
Test .2 _Run__\ _ Dish No. 39
l 1 Log ‘Number — 09 Dish Tare Wt._ Y4YT.943 7% g
Comments  Dish+Sample Wt.499. 47 3% g
Sample Wt. 0.036 .S g
l Test 2 Run 2. Dish No. “l"f
2 | Log Number — 13 Dish Tare Wt._YJeldd 32 g
Comments Dish+Sample Wt.y7,66 §5 g
‘GSample Wt. g Y23 g
Test_2  Run 3 Digh No. "{QJ
I3 Log Number — 17 Dish Tare Wt._ 4(, 2256 g
| Comments Dish+Sample Wt.46. 2561 9
‘ Sample Wt. g, 2306 g
' Test Run Dish No.
4 Log MNumbear Dish Tare Wt. g
Comments_ "~ ' Dish+Sample Wt. g
' Sample Wt. g
Test _ Run Cish No.
l o’ Lag Mumber Dish Tare Wt. g
Comments Dish+Sample Wt. g
‘ Sample Wt, g
' Blank Solvent Wt.Zd¥Sg
l Results:
i Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
6’403@0 o.oY | 5F-7 0—0305 _llf‘f‘ A9 rR

LB




4

8]

Gt

an

Interpoll Laboratories

(512

7O L

EPA Method 5 Data Reporting Sheet
Probe/Cyclone Wash

Job Ly Tweo Heavbore Source DVVCV

Team Leader E Test Sita Ste.c K

Date Submitted i P Datz of Test 2 ~1] 72

Tast Mo. P MNo. of Runs Completed_3

Date of Analysis__ A 7179+ Technician C.M:JEQW,‘
Transport Leakage [ None [] ml Solwvent (et

Test __ o~ Run_0 Ci1sh Mo. gb

Field Blank Dish Tare Wt._ 13-547/ g
Log Number 537 o Dish+Sample Wt._73.542¢ g
Yol. of Solvent_{S0ml Sample Wt. g -l g
#Solvent Residue_3.33 ug/ml
Test_J) Run__( Cish Mo. &7
Vol. of Sclvent_ U2 ml Dish Tare Wt._ 73.355/ Q
Log Mumber —¢7] Dish+Sample Wt._ 7 3.tge) g
Comments Sampla Wt. g. /9o g
Test Lt Run X+ Dish MNo. ¥
vol. of Solvent {60 m} Dish Tare Wt. 7/.744s q
Log Number =1 Dish+Sample Wt._77/. §¥34 3
Comments Sample Wt. . 1339 g
Test_X Run_3 Dish lo. &8

Vol. of Solvent_9o ml Dish Tara Wt._ SS5.9957 Q
Log Number —¢ Dish+Sample Wt. 26 202485 Q
Commants Sample Wt. O.r158 q
Test Run ' Dish Mo.

Vol. of Salvent ml Bish Tare Wt. g
LLag Numbar Dish+Sample Wk, g
Commants Sample Wt. g
Test Run Dish No.

Yol. of Solwvent ml Dish Tare uWt. g
Log Number Dish+Sample Wt. qg
Camments Sample Wt. 3

Results:

Field Blk. Run 1

Run 2

*¥Solvent Residue ug/ml=LC(Sample Nt.atmisg)(lﬂ°)J/an. of
EPA—-MS Acetcne Residue Blank Spec.

Run 3

(7.3 ug/ml

Run 4

| p. 1457

| 0./336ch 0.7155 |

¢~ NIvn
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Interpoll Laboratories

(&12)

78565-46020

EPA Method S Data Reporting Sheet
Filter Gravimetrics

Job LP Twe l\\urllor‘ﬁv Squrce Druwar
Team Leader £T Test Site_ Y Stack
Date Submitted_ p-~)y-92 Date of Test 2-0l=-92
Test No. 2 No. of Runs Completed 3
Date of Analysis_Q-~}7-92 Technician C:“Q%;nﬂ
Test_J Run_@ Filter No._ 4042
Field Blank Filter Type 4~ G FF
a Log Number 537)-9S Filter Tare Wt._-9¢ 90 g
Comments Filter+Sample Wt. :§¢ 91 g
Sample Wt. 2. 000/ g
Test 2L Run_ | Filter No.__ YO4I
Log Number — & Filter Type Y GFF
1 Comments Filter Tare Wt. 7669 g
Filter+Sample Wt. [.(/69 g
Sample Wt. 2. 4 500 q
Test_2~  Run_2X Filter No.__%0 52
Log Number -/ Filter Type Y GEF
2 Comments Filter Tare Wt._. 9700 g
Filter+Sample Nt.LI3gé2 q
Sample Wt. p. “z2zy g
Test 2 Run_ > Filter No._ 40 %1
Log Number —le Filter Tvpe 4* 6 FF
3 Comments Filter Tare Wt._.9¢70 g
Filter+Sample Wt.[.(/& O g
Sample Wt. gt 1G0 g
Test Run Filter No.
Log Numbar Filter Type
4 Comments Filter Tare Wt. g
Filter+Sample Wt. g
Sample Wt. (8]
Test Run Filter No.
Log Number Filter Type
S Comments Filter Tare Wt. o]
Filter+Sample Wt. g
Sample Wt. g
Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
g. /1599 o. rL20 g./¥a0
Field Blk. Run 1 Run 2 Run 3 Run 4 Run
0.3267 J.%477 0.2950
- LSC-02PR

F-9




Interpoll Laboratories
l (512) 786-5920
EPA Method S Data Reporting Sheet
Impinger Catch/Minnesota Protocol
f .
l Job ‘= ‘P T\uc E‘-&-r\?ol‘i Sourcei[gs';\- ‘ru\lcuiu\g Um"'s
Team Leader DY Test Site S
Date Submitted A4 -4 Cate of Test__ &-{3-92
Test MNo. 1 No. of Runs Completed 3
Date of Analysis 2-19-92 Technician C;%&leg;qv
I Test Run_Q Dish No.
a Field Blank Dish Tare Wt. 9
l Log Number Dish+Sample Wt. g
Comments Sample Wt. g
Test_7 Run_| Dish No. 507
' 1 Log Number 5371-5 Dish Tare Wt._$71.84(9 g
Comments Dish+Sample Wt4 7.89473 g
Sample Wt. . eolv g9
' Test ¢ Run__ 2 Dish No. 5[8
2 t.aog Number —57 Dish Tare Wt._Y®.[020 g
_ Comments Dish+Sample Wt.Y4Y€, (o YO g
Sample Wt. g, vel.o o]
Test g Run 3 Dish No. 59.({
.3 Log Number —60 Dish Tare Wt._Y4J&.040% q
| Comments Dish+Sample Wt.4€.09071 g
Sample Wt. J.oolq 9
l Test Run Dish No.
4 Log Number Dish Tare Wt. g
Comments Dish+Sample Wt. g
Sample Wt. g
Test Run Bish MNo.
l S Log Mumber Dish Tare Wt. g
Comments Dish+Sample Wt. s}
Sample Wt. g
l Blank Solvent Wt.
l Results: . .
Field Blk. Run 1 Run 2 Run 3 Run 4 Run
l g.0019 v.00r5Fql00-00/7Y

I SC-N3.GR
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Iinterpoll Laboratories
(512) 784&-&320

EPA Method S5 Data Reporting Sheet

Probe/Cyclona Wash

Juab L ? o .\\\UJ Ln!‘ 5 Source ‘P."{SS 4 \\.\'\_\Q‘\.Ai‘v\\ U-r-.‘l"
Team Lzader Dy i Test Site 3 te o
Date Submitted 2-14-22 Date of Test 2{3-q&
Test Mo. 7 Mo. of Runs Completed
DLate of Analysis__2-[7-4% Technician C.chcwv
Transport Leakage { None ] m}l Solwvent Acelen
Test Run_DQ Cish Mo.
Field Blank Dizh Tare Wt. g
Log Numbar Dish+Sample Wt. g
Vol. of Solwvent ml Sample Wt. g
*Solvent Residue_2-33ug/mi
Test _/ Run_| Dish No. 6f A
Vol. of Solvent [§C ml Dish Tare Wt. S[.NT7T Y6 g
Log Number S371-5 2. Dish+Sample WtSL49% 30 g
Comments Sample Wt. . 003 Y 3
Test_/_ _Run_ 2 Dish No. A
Yol. of Solvent 0O ml Dish Tare Wt._ 4Y8.3/05 )
Log MNumber — 5 Dish+Sample Wt.{7.3228% g
Comments Sample Wt. d.oltz3 g
Test 7 __Run_3 Dish Ho. {2
Val. af Sclvent_|70 ml Dish Tare Wt._Y7, 385§ g
Log Mumber — 5% Dizh+Sample Wt.47.3959 q
Commants Sample Wt. (.0 lo! a
Test Run Dish Mo.
Vol. of Salvent ml Dish Tare Wt. g
tog MNumbzr Dish+Sample Wt. g
Commants Sample Wt. g
Test Run Cish MNo.
Ygl. of Salwvent ml Dish Tare Wt. g
Log bMumbear Dish+Sample Wkt. q
Commeants Sample Wt. 3
#Solvaent Residue____ug/ml=L(Sample Wt. g) (i@=)1/Vol. of Sol. nl
EFA-MS fAcetcne Residue Blank Spec. (7.3 ugiml
Results: -
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
I | ¢v.00® | 0-0117F Vo oves | l




I Interpoll Laboratories
(&12) 7846-6020
l EPA Method S Data Reporting Sheet
Filter Gravimetrics
Job LP aTwo HRFLOFS Source ?FCSS 4 (A.W\D‘\.&?ns UQh""'
Team tLeader Duv Test Site *Sde K
I Date Submitted __3-]4-92 Date of Test. Qf13/492
Test No. 7 No. of Runs Completed 3
l Date of Analysis__3-~]17-92 Technician .l elaccor
Test Run_2 Filter No.
Field Blank Filter Type
l 2 Log MNumber Filter Tare Wt. g
Comments Filter+Sample Wt. g
Sample Wt, g
,'\ Test_/ Run__| Filter No. 3978
Lag Number__ 837 /- S 3 Filter Type Y G EF
1 Comments Filter Tare Wt. __ 9949 g
Filter+Sample Wt..q9¢ 69 9
Sample Wt. 2. 0010 g
i ;
l Test_7 Run_ A Filter No. 398 3
Log Number — 36 Filter Type__ 4" GFFE
2 Comments Filter Tare Wt. . 955351 g
' Filter+Sample WE..9479 a
! Sample Wt. 0. 90 Y g
: Test_/ _Run_ 3 Filter No._ 3990
Leg Number —54 Filter Type $ CFF
3 Comments Filter Tare Wt._.935% g
Filter+Sample Wt.938¢( g
l Sample Wt. 0. 2023 g
Test Run Filter No.
I Log Number Filter Type
4 Camments Filter Tare Wk. [s]
Filter+Sample Wt. q
l Sample Wt. g
Test Run Filter No.
{og Mumber Filter Type
' 5 Comments Filter Tare Wt. g
Filter+Sample Wt. g
Sample Wt. g
l Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run 5
l Q.00 L0 0.00LH g. 0013
l Field Blk. Run 1 Run 2 Run 3 Run 4 Run
g.olll jg.ol56 0.0132-
l - [SC-02PR
F-12

|
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Interpoll Laboratories

(612) 784&-5320Q

EPA Method S Data Reporting Sheet
Impinger Catch/Minnesota Frotocol

Job <« ‘P \ wo {‘:\ﬂ-\r‘:o.’j Sourca__ Lonws
Team Leader pux Test Site Sfack
Date Submitted S-4Y-G2 Cate of Test 2-{2497T
Test Mo. /O Ma. of Runs Completed 3
Date of Analysis 2 (F=-4 2 Technician £ .LJ’JLU
Test Run_@Q Dich No.
Field Blank Dish Tare Wt. 9
Log Number Dish+Sample Wt. g
Comments Sample Wt. q
Test /O Run { Dish No. 24
Log Number 5377~ 11 Dish Tare Wt. 6. §22.§% g
Comments Dish+Sample WtsG.8379 9
Sample Wt. o.2005) q
Test_/O Run_ 2 _ Dish Nao. 30
lLag Number 6 Dish Tare Wt._Y7.26327{ g
Comments Dish+Sample Wt 47.2657 g
Sample Wt. 0. J030 9
Test /O Run_ 3 Dish No. 43
Log Number —§ 0 Dish Tare Wt. 46.5?!L( Q
| Comments Dish+Sample Wt.76.5%49) g
Sample Wt. v.ogwl & g
Test Run Dish No.
Log Numbar - Dish Tare Wt. g
Comments . Dish+Sample Wt. g
Sample Wt, g
Test Run Dish Mo.
Leg Number Dish Tare Wt. 9
Comments Dish+Sample Wt. g
Sample Wt. g
Blank Sclvent Wt. 4ddouln
Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run 5
i g.o096 | 0.0025F1&. po23

LSC-03.5R
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Interpoll Laboratories
725-5020

(512)

EPA Method 5 Data Reporting Sheet
Probe/Cyclone Wash

Job L.F 1:~a L%urkar* Saurce Kbk“s
Teoeam Loadar D\JH Test Site S-f'--\C.K
Date Submitted__ 3-{4-92% Data aof Test___2-|2-42
Test MNo. (O Mo. of Runs Completed
Date of Analysis a-17-92 Technician C.Haligyes
Transport Leakage D ml Soclwvent | P
Test Run_Q Cish Mo.
Field Blank Dizsh Tare Wt. g
Log Numbar Dish+Sample Wt. g
Yol. of Solwvent ml Sample Wt. g
*Solvent Residue?dﬁ ug/ml
Test_{O Rrun_| Dish Mo. /8
Val. of Solvent{£o ml Dish Tare Wt._35.596 { q
Log MNumber S39/-70 Dish+Sample Wt.£5.5753 g
Comments Sampla Wt, o029/ Qg
Test _{© Run__2 Bish No. 59
vol. of Solvent [0 ml Dish Tare Wt.___7¢ 611 o)
Log MNumber — Dish+Sample Wt.se, o4)g 3
Commants Sample Wt. .dD¢/ q
Test {0 Run_3 Dish Mo. ¥ 2
Vol. of Solvent 20 ml Dish Tare Wt._ 60,7655 g
L,og Mumber -F Dish+Sample Wt.6o .50 % q
Commants Sample Wt. o363 a
Test Run Dish NMo.
Yol. of Solvent ml Dish Tare Wt. g
Log Numbzr Digh+Sample Wt. g
Comments Sample Wt. q
Test Run Dish No.
val. of Solvent ml Dish Tare Wt. q
Log Number Dish+Sample Wt. g
Cammants Sample Wt. g
#Sglvent Residue___ug/ml=L{(Sample Wt. g) (1@8=)y1/Vol. of Sol. inl
EPA—-MS Acetcone Residue Blank Spec. (7.3 ug/ml
Results: -
Run 1 Run 2 Run 3 Run 4 Run

Field Blk.
l

v.0266 | 0.0355 | yge8356 | T

oA A Tun
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Interpoll Laboratories

(512)

785-6020

EPA Method S Data Reporting Sheet
Filter Gravimetrics

Johb L.. ‘D “ (0 \‘\C-«f EDG“S Source Ke (U]
Team teader DuH Test Site Stac kK _
Date Submitted_[a-14-92 Date of Test___Q2-12-92
Test No. (O No. of Runs Completed 3
Date of Analysis__(2>3-92 Technician (ngo[Sescv
Test Run_@ Filter No.
Field Blank Filter Type
Q Log Number Filter Tare Wt. a
Comments Filter+Sample Wt. g
' Sample Wt. g
Test (O Run_{ Filter No._J940
Log Number 5371~ Filter Type 4" GERF
1 Comments Filter Tare Wt. .94 40 g
Filter+Sample Wt..Y566 g
Sample Wt. 2. 2{06 g
Test_(0 Run__2 Filter No._ 3391
Log Number_ S37) — 0S5 Filter Type 4™ G FF
2 Comments Filter Tare Wt. 9597 q
Filter+Sample Wt.364% g
Sample Wt. o. ¢ lpf q
Test /O _Run__ 3 Filter No.__ 8977 _
Log Number — 79 Filter Type H"*GEF
3 Comments Filter Tare Wt. L3507 g
Filter+Sample Wt. . 960R g
Sample Wt. .2 /el g
Test Run Filter No.
Log Number Filter Type
q Comments Filter Tare Wt. Q
Filter+Sample Wt. g9
Sample Wt. g
Test Run Filter No.
Log Number Filter Type
S Comments Filter Tare Wt. g
Filter+Sample Wt. q
Sample Wt. g
Results: ’
Field Blk, Run 1 Run 2 Run 3 Run 4 Run S
0.0/06 p.010/ ¢ 010!
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
0.0438 | g.o1&] /.0 80
LSC-02PR

F-15
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Interpoll Laborator:ies

ta12)

7865220

EPA Method S Data Reporting Sheeaet
Impingar Catch/Minnescta Protocol

—~
Job L“P [ o Qw\;ﬂf—s Source br-«ﬂ_l‘_
Team lLeader T Test Site VoSt K
[ Date Submitted 2[4 -G 2 Cate af Test 2-11-92
' Test Mo. 3 No. of Runs Completed__ 3
- Date aof Analysis A~]F-472 Technician C. UL[_g@;oﬂ
,l’ Test Run_Q Dish No.
Q Field Blank Dish Tare Wt. g
i Log Number Dish+Sample Wt, =]
; Eomments Sample Wt. [a]
Test_S _Run_| Dish No. 53
l 1 Log Number S37j-2Y9 Dish Tare Wt._S5©.2234 g
. Comments Dish+Sample Wt.50.d660 g
Sample Wt. Q.0 ULE g
| ’
l‘ Test S Run_ & Dish Na. 03
2 Log Number —-25 Dish Tare Wt._ Y. 86972 g
i Comments Dish+Sample Wt.46.92 273 ]
l Sample Wt. A. 0535 g
)
Test > Run_2 Dish No. o2
'i3 Log Number —32 Dish Tare Wt. 4YJS748 9
 Comments Dish+Sample ¥Wt.47.630Y q
. Sample Wt. d.0574 g
Test Run Dishkh No.
4 Log MNumbaer Dish Tare Wt,. u]
L Comments Dish+Sample Wt. g
' Sample Wt. g
Test Run Lish Mo.
'5 Log MNumber Dish Tare Wt. a
' Comments Dish+Sample Wt. [
Sample Wt. a
I Blank Solvent Wt. 400aS5g
l‘ Results:
Field Blk, Run 1 Run 2 Run 3 Run 4 Run S

oo | 0.05 30 ;4150, 051 Y

1Cr_NYIAR
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Interpall Laboratories
TE85-5320

(512)

EPA Method S Data Reporting Sheet
Probe/Cyclona Wash

Job LP Two Huvrboer Source Dry er
Team Lsader ET Test Site S e &
Date Submitted 2 /YR Data of Test L=/ 92
Tast Mo. 23 Mo. of Runs Completed_3
Data af Analysis 21 ~F L Technician C.tHelqecs—
Transport Leakage [ Nona ] ml Salvent Arcdm <
Test Run_0 Cish Mo.
Field Blank Dish Tare Wt. g
Leg Numbar Dish+Sample Wt. g
“Yol. of Salwvent ml Sample Wt. g
#Solvent Residue 3.53ug/ml
Test 3 _ Run_]J Cish Mo. RFY..
Vol. of Salvent 2-30 ml Dish Tare Wt._ g0, 0620 3
Lag Number 95311 - 14 Dish+Sample Wt._&o- 287/ g
Conments Samplae Wt. 2.025] g
Test_3_ Run_ L Dish Mo. 301
vol. of Solvent_250 ml Dish Tare Wt. £$5.84965 q
Log Mumber — -6 Dish+Sample Wt.__ S3.£v 30 g
Caomments Sample Wt. o0.096S g
Test_ 3 Run_3 Dish Mo. 304
Vol. of Solvent_259 ml Dish Tare Wt._fg S593 g
Log Humber —~30 Dish+Sample Wt. _@J, 6356 g
Commants Sample Wt. 0. 0194 q
Test Run Bish Mo.
Yol. of 3Solvent ml Dish Tare Wt. o]
tog Number Dish+Sample Wt. g
Commants Sample Wt. g
Test Run Cish Mo.
Yal. of Solvent ml Dish Tare Wt. gl
Log MNumber Dish+Sample Wt. g
Comnmants Sample Wt. 3
#Solvent Residue_ ug/ml=L{(Sample Wt. Q) {1®*)1/Val. of Sol. ml
EFA-MS Acetone Residue Blank Spec. (7.3 ugimi '
Results: -
Field Blk. Run 1 Run 2 Run 3 Run 4 Run 3

r

2 AL UA Vo AuSIFND. 07 ES [

1! ool s R RY XS
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Interpoll Laboratories
(&H12) 78566020

EPA Method S Data Reporting Sheet
Filter Gravimetrics

Source Dewer

Jab L-P Tluo Nmrhrﬂ
€T

Team Leader

Test Site U s ik

Date of Test Q- [ -9 <

Date Submitted pEILEX KA
3

Test No.

No. of Runs Completed

Date of Analysis___ 2-17-92

Technician Ci e VESe

Test Run @
Field Blank

Filter No.

Filter Type

Filter Tare Wt.

Log MNumber g
Comments Filter+Sample Wt. g
: Sample Wt. g
Test_d  Run__ | "V Filter No. Seo2
t.og Number $37)—20 Filter Type 2.5 ¢ RC
Comments Filter Tare Wt._ .26d¢ g
Filter+Sample Wt.,2969 g
Sample Wt. . 8353 g
Test_ 3 Run_ < Filter No. MO L
Lag Number 5321~ 27 Filter Type “Yn G ep
Comments Filter Tare Wt._ -7 71/¢ 9
Filter+Sample Wt. |.J3n0 q
Sample Wt. O.L.5&/ g
Test_ 3  Run_3 Filter No. oYY
Log Number — 3/ Filter Type A
Comments ] Filter Tare Wt._ -G71%6 g
Filter+Sample Wt._ /J.J/Oof7 o}
Sample Wt. o (5% g
Test Run Filter No.
Log Number Filter Type
Comments Filter Tare Wt. g
Filter+Sample Wt. g
Sample Wt. fal
Test Run Filter No.
Log Number Filter Type
Comments Filter Tare Wt. g
Filter+Sample Wt. g
Sample Wt. g
Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run
J.03533% 0-/5'8/'__120-/5‘4/
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Interpoll Laboratories

(512}

7846-6020

EPA Method 5 Data Reporting Sheet
Filter Gravimetrics

Job LP Ty Hewbors Source ‘bfy @+~
Team Leader T Test Site Stzers
Date Submitted 2 /Y- Fr Date of Test 2-/1=72
Test No. - 32 No. of Runs Completed_ 25
Date of Analysis___2. 7/ i Technician (2 ‘ﬁ’"/fcwh
Test Run_@ Filter No.
Field Blank Filter Type
Log Number Filter Tare Wt. g
Comments Filter+Sample Wt. g
' Sample Wt. g
Test_3 Run_{ — - Filter No. 5626
Log Number <3712 Filter Type 2.5 LRC
Comments Filter Tare Wt.__ 2537 g
Filter+Sample Wt._.%F Y g
Sample Wt. ©-23v7) g
Test Run Filter No.
Laog Number Filter Type
Comments Filter Tare Wt. g
Filter+Sample Wt. (=}
Sample Wt. g
Test Run Filter No.
lLog Number Filter Type
Comments Filter Tare Wh. g
Filter+Sample Wt. a
Sample Wt. g
Test Run Filter No.
Log Number ’ Filter Type
Comments Filter Tare Wt. g
Filter+Sample Wt. ]
Sample Wt. 9
Test Run Filter No.
l.og Number Filter Type
Comments Filter Tare Wt. g
Filter+Sample Wt. g
Sample Wt. g
Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run 5
00541 F-19
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Interpoll Laboratories
(&512)

EPA Method S

7846-6020

Data Repeorting Sheet
Filter Gravimetrics

Jaob P Vwo  Hrawlowr Source Drye-
Team Leader < T Test Site T ek
Date Submitted LI G Date of Test T2l G
Test No. 3 No. of Runs Completed
Date of Analysis__ 2 ~11 -9 Technician C.- He lgarer
Test Rurt_0 Filter No.
Field Blank Filter Type
Log Number Filter Tare Wt. g
Comments Filter+Sample Wt. g
: Sample Wt. g
Test 2, Run_ | ~3 Filter No. 535746
Log Number S3 7)-LL Filter Type 2.5 e
Comments Filter Tare Wt. _22wf q
Filter+Sample Wt.__.27 5% g
Sample Wt, t. oFo g
Test Run Filter No.
Locg Number Filter Type
Comments Filter Tare Wt. Q
Filter+Sample Wt. q
Sample Wt. g
Test Run Filter No.
Log Number Filter Type
Comments Filter Tare Wt. q
Filter+3Sample Wi, g
Sample Wt. g
Test Run Filter No.
Log Number Filter Type
Comments Filter Tare Wt. g
Filter+Sample Wt. g
Sample Wt. aQ
Test Run Filter No.
Log Number Filter Type
Comments Filter Tare Wt. o]
Filter+Sample Wt. g
Sample Wt. g
Results:
Field Blk. Run 1§ Run 2. Run 3 Run 4 Run S
0.0v0 - E_2(
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interpoll Laboratories
(512) 786-56020

EPA Method 5 Data Reporting Sheet

Filter Gravimetrics

Joh CP  Teo Heacbors Source Dever
Team Leader €T Test Site ~ Stacls
Date Submitted___2-f4{-92 Date of Test F-1(-92
Test No. 3 No. of Runs Completed
Date of Analysis__ 2-[7-9 2 Technician <. g{&(5cﬁ
Test Run_@ Filter No.
Field Blank Filter Type
@ Log Number Filter Tare WL. g
Comments Filter+Sample Wt. g
] Sample Wt. g
Test_ 3 Run_ | ~H Filter No.__40¢3
Log Number S370 /- 2.3 Filter Type 4" G R
1 Comments Filter Tare Wt.__. 7825 g
Filter+Sample Wt{.97/@ g
: Sample Wt. o,0825 q
Test Run Filter No.
Log Number Filter Type
2 Comments Filter Tare Wt. q
Filter+Sample Wt. a
Sample Wt. g
Test Run Filter Na.
Log Number Filter Type
3 Comments Filter Tare Wt. g
Filter+Sample Wt. g
Sample Wt. [a]
Test Run Filter No.
Log Number Filter Type
4 Comments Filter Tare Wt. =]
Filter+Sample Wt. g
Sample Wt. 9
Test Run Filter No.
Log Number Filter Type
S Comments Filter Tare Wt. g
Filter+Sample Wt. g
Sample Wt. a
Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run 5
008528
Field Blk. Run 1 Run 2 Run 3 Run 4 Run 35
0217/ 0-2.568 J.L640
LSC-02PR




Interpoll Laborator:ies

-,J

EPA Method S Data Reporting Sheet
Impinger Catch/Minnesocta Protocol

-

P Tweo Aa_r \'JOL' 3

(512) 784-5320

Prts‘s < \.un\oqger

Jaob Source
Team Leader e T Test Site Vet
. Date Submitted S-{4-92 Date of Test 7-(2-92
l Test MNo. S A '‘No. of Runs Completed 3
' Date of Analysis 2-19-9 2 Technician Q-HQ,\EC_SL-H
'l’ Test Run_ 0 Dish No.
2 Field Blank Dish Tare Wt. 9
Log Number Dish+Sample Wt. g
- Comments Sample Wt. g
1 Test S Run l A Dish No. ,;17
') 1 .LLog Number S 371~ 36 Dish Tare Wt._ S532.9Y 496G g
: Comments Dish+Sample WL Sa.4HY 73 =]
Sample Wt. 2. o0d/ g
l’ Test § Run__— A Dish No. 3’
2 Log Number -39 Dish Tare Wt._Y5.5096 g
1 Comments Dish+Sample Wt.4Y%.507% q
Sample Wt. D 20T g
Test_S Run_3 A Dish No. 30
l 3 Log Number —{1 Dish Tare Wt. Y3564 g
- Comments Dish+Sample Wt.y3,5¢62 g
Sample Wt. ot/ g
l Test Run Dish No.
4 Log Number Dish Tare Wt. g
Comments Dish+Sample Wt. a
l- Sample Wt. g
Test Run Lish No.
I S Lag MNumber Dish Tare Wt. g
o4 Comments Dish+Sample Wt. g
Sample Wt. g
' Blank Solvent Wt. ZddSg
l’ Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run 5
| W .00 2 & o. ool F]»Z%-ool &

]I Sr n2np




N
-

I- -
- -

Interpoll Laboratories
(512) 7286-4920

EPA Method 5 Data Reporting Sheet

Proba/Cyclone Wash

=3

()]

b

u

n

-
1

Pl

Joh Ly Two Havrlovs Source pre_s_(d— tnloeefe~
Team Loader =T Test Site W
Date Submitted 2714 "9 Date of Test 2 /25
Test Mo. S A Mo. of Runs Completed -3
Date of Analvsis 212792 Technician . Aelicson
Transpart Leakage g None [J ml Solvent AT et e
Test Run_BQ Lish Mo.
Field Bl ank Dish Tare Wt. g
Log Numbar Dish+Sample 4“t. g
Vol. of Salvent ml Sample Wt. g
#Solwvent Residue 3'33 ug/ml
Test S Run [ A Dish No. J
Vol. of Solvent 2.¢ ml Dish Tare Wt._S5/.27/8 q
Log MNumber 5371 -3 v Di sh+Sample Wt._S5/.9728 g
Comments Sampla Wt. .00 70 g
Test_ S Run_X& A Dish No.
VYol. of Solvent_2.0 ml Dish Tare Wt._S52./240 g
Log Mumber =37 Dish+Sample Wt._S2./22¢ g
Comments Sample Wt. L. o0 § g
Test = Run_3 A Dish Mo. 5
Vol. of Solvenmt_2-0 ml Dish Tare Wt._ S5 6¢36 a
Log Mumber ) Dish+Sample Wt. So0. 6894 9
Commants Sample Wt. 0. 008 a
Test Run Dish MNo.
Vol. of Solvent ml Dish Tare Wt. Q
Log Numbar Dish+Sample Wt. g
Commznts Sample Wt. 9
Test Run Cish Mo.
vol. aof Solvent ml Dish Tare Wt. g
Log Number Dish+Sample Wt. q
Caoimmants Sample Wt. 3
#Splvent Residue_ ug/ml=L(Sample Wt. Q) {i1@=})3/Vol. of Sol. nl
EpA—-MS Acetcne Residue Blank Spec. ¢(7.3 uyg/ml
Results: -
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
| | v oowe | 0.0 | o.coer  §-23 i |
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Interpoll Laboratories
(&412) 7856020

EPA Method S Data Reporting Sheet
Filter Gravimetrics

Job L? Tue Hu.chrS Saurce Prt.w ~+ D-unioq.cl
, Team Leader €T Test Site Veurds
l Date Submitted %—H—q 2 Date of Test__2-]2-92
' g

Test No.

No. of Runs Completed 3

l\ Date of Analysis 2-171-92 Technician C, HC[?L_SQH
Test Run @& Filter No.
. Field Blank Filter Type
. Log Mumber Filter Tare Wt. g
Comments Filter+Sample Wt. g
o ' Sample Wt. g
.. Test S Run A Filter No. S580
Lag Number 537~ 5S Filter Type 5.5 ERC
1 Comments Filter Tare Wt.__, 2295 g
, Filter+Sample Wt. 2332 g
Sample Wt. o2, 808 ) g
I, Test_D  Run A " Filter No. Skl
Log Number —~3 % Filter Type 2.5 LRC
.2 Comments Filter Tare Wt.__, 2520 g
' Filter+Sample Wt. 2636 o]
_A Sample Wt. ¢. 0106 g
. Test S Run_3 A Filter No. 5515
‘ Log Number —~ A/ Filter Type 2.5 " CRC
= Comments Filter Tare Wt.__ ¢ 3380 g
. Filter+Sample Wt.., 2385 g
l Sample Wt. ADLIES 3
. Test Run Filter No.
' Log Number Filter Type
© 4 Comments Filter Tare Wt. (s}
Filter+Sample Wt. q
l‘ Sample Wt. g
i Test Run Filter No.
t.og Number Filter Type
l S Comments Filter Tare Wt. g
’ Filter+Sample Wt. g
. Sample Wt. g
l, Raesults:
Field Blk. Run i Run 2 Run 3 Run 4 Run S
l g.00 81 J-0/1V¢ g.e0d 5
I Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
v. 0L 00137 | y. o0 28
l [SC-02PR

F-24
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Interpoll Laboratories
(612) 78B46-5320Q

EPA Method S Data Reporting Sheet

. Impinger Catch/Minnesota Frotocol
Job LP Twﬁ Hurlsut‘s Sourca :frs'.s'i-t- wileadur
‘ Team Leader £T Test Site Uend
I' Date Submitted L e B Cate of Test 2-12-92
, Test Mo. 5 8 No. of Runs Completed 3
Date of Analysis 3 -~§§5-¢2 Technician C,:He.sq..sa-b
" Test Run_@ Dish No.
2 Field Blank Dish Tare Wt. g
lr Log Number Dish+Sample Wt. a
Comments Sample Wt. g
' Test S Run | B Dish No. g 7 /4
W1 | Log Number 53731-415 Dish Tare Wt._Y7,9(5% g
' Comments Dish+Sample Wt.41.9162 g
.‘ Sample Wt. (e OO g
- Test S Run 2 B Dish Na. .5-0&
. 2 Log Number —4§ Dish Tare Wt._Y6.9002 g
Comments Dish+Sample Wt.46.90 (5 Q
‘ Sample Wt. . ol g
Test_O Run 3 8 Dish No. SoY
.3 Log Number —~5S) Dish Tare Wi. __¢0.02]8 a
Comments Dish+Sample Wt.$0.0227 g
': Sample Wt. - o g
: Test Run Dish No.
4 Log Numbear Dish Tare Wt. g
l Comments : : Dish+Sample Wt. (u]
: ' Sample Wt. g
Test Run Pish No.
.’5 Log Number Dish Tare Wt. g
Comments Dish+Sample Wt. q
- Sample Wt. a
I Blank Solvent Wt. ¢.0J0§

Results: . )
Field Blk. Run 1 Run 2 Run 3 Run 4 Run 5

I 1 g.000Y d.0008 F*zﬁv. 2207

160 A9 NN




Interpoll Laboratories

(512)

78466020

EPA Method S Data Reporting Sheet
Filter Gravimetrics

Source Prcss + chv\\:q.:‘

Joh - P Twe Rﬁrbr%
Team tLeader ET Test Site Vew s
Date Submitted_ 3-14-92 Date of Test__3-12-92
Test No. 5 B No. of Runs Completed_ 3
Date of Analysis A~V7-42. Technician__ C. H&’;e_:m/
Test Run_@& Filter No.
Field Blank Filter Type
0 Log Number Filter Tare Wt. q
Comments Filter+Sample Wt. g
' Sample Wt. g
Test S Run _| 6 Filter No. 55 17
l.og Number 5371~ Filter Type 2. ¢cpc
1 Comments Filter Tare Wt. 4 a2 7f g
Filter+Sample Wt._ 2280 q
Sample Wt. o o d Q9
Test 5  Run Q 8 Filter No. 5¢o8
Log Number - 17 Filter Type 25" €RC
2 Comments Filter Tare Wt. e 662 g
Filter+Sample Wt. _ 2667 g
Sample Wt. Q-e00 5 g
Test_ S Run_32 B Filter No.__ S5 7%
Log Number — S0 Filter Type 2.5"€RC
3 Comments Filter Tare Wt._ 3323 g
Filter+Sample Wt. 3328 Q
Sample Wt. P 200S a
Test Run Filter No.
Log Number Filter Type
4 Comments Filter Tare Wt. g
Filter+Sample Wt. qQ
Sample Wt. a
Test Run Filter No.
t.og Number Filter Type I
5 Comments Filter Tare Wt. q
Filter+Sample Wt. g
Sample Wt. g
Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run 5
O.oov g 0. d0U > g. 6908
Field Blk. Run 1 Run 2 Run 3 Run 4 Run I
o.0017 v.001§ 0.0016
LSC-02PR

F-27




Interpoll
(512}

Laboratories
7856~5920

EPA Method S Data Reporting Sheet
Impinger Catch/Minnesota Protocol

Results:
Field Blk. Run 1

Run 2

Blank Solvent Wt.Z4dWv/g

Run 3 Run 4

Run 5

. 20 36

.
e

o, oe36F-2

P 0. o0y3

Job L P \bm::. “\UI\:Q('S Saourc= llmﬂkg

Team Leader T Test Site St

Date Submitted a-{y~-9 2 Cate of Test 2-1342

Test Na. |2 Ma. of Runs Completed 5

Date of Analysis 2-19-92 Technician Q-H&b&mu
Test Run_0Q Pish No.

" @ | Field Blank Dish Tare Wt. g
Log Number Digh+Sample Wt. g
Comments Sample uWt. g
Test__ |} Run_ | Dish MNo. f;-7

1 Log Number S37-~8§vY Dish Tare Wt. $o.0202 g
Comments Dish+Sample Wtgo.02 42 q
Sample Wt. g.0av f g
Test Il Run_2 Dish No. 4o
2 Log Number — &3 Dish Tare Wt._497.993¢ o}
Comments Dish+Sample Wt.42,9917 71 g
Sample Wt. J.00Y ¢/ g
Test_ il Run__ 3 Dish Na. Sos
3 Log Number —4 - Dish Tare Wt. Y£.49571 q
| Comments Dish+Sample WtiJ3.4 g
Sample Wt. g, doug q
Digh No.
4 Log Numbar Dish Tare Wt. g
Comments Dish+Sample Wt. g
Sample Wt. g
Test Run Digh No.
S Log Numbear Dish Tare Wt. g
Comments Dish+Sample Wt. g
Sample Wt. g

II
ll
l Test Run
Il

l_ e P

LSC-03.6R

”|




Interpoll Labhorstories
(512) 7245-5320

-

EPA Method S5 Data Reporting Sheet
Proba/Cyclona Wash

. Job L'P TWQ l-\\r l:ef& Source Kg\.\ "
) Team Leaadar LT Test Site Sdacl
' Date Submitted L=y~ Date of Test A-[2-9 2
Test Mo. 1L Mo. of Runs Completed 3
A Date of Analysis___2-17-97 Technician C-Hégu;d
' Transport LeakagegNoass[] ml Solvent Aceloes
Test Run_@ Cish MNo.
l Field Blank Dizsh Tare Wt.
2 Laog Numbar Dish+Sample Wt.
Val. of Solwvent ml Sample Wt.
' *#Solvent Residue ug/ml
Test || Run_| Dish No. 14
1 Vol. of Solvent_<O ml Dish Tare Wt. 47.7356 g
. tag Number S37) -5 Dish+Sample Wt.4%. 7374 =}
' Comments Sample Wt. g. 091§ 9
. Test “ Run 2 Dish tla. l()fT
, 2 VYol. of Solvent_YO ml Dish Tare Wt.__Y47.86.39
Log MNumber — &6 Dish+Sample Wt. 47.5660
l Commants Sample Wt. o0t
' Test |{__ _Run 3 Dish lo. d4aS
.3 Vol. of Solvent_ 30D ml Dish Tare Wt.__ 9¢. [9071 g
' Log Mumber —20 Dish+Sample Wt. Y6.4919 q
: Commants . Sample Wt. o, 001 T Q
l Test Run ' ‘ Dish Mo.
) Vol. of Solvent ml Lish Tare Wt. q
Log Numbe=r : Dish+Sample Wt. g
'= Commants Sample Wt. g
Test Run Dish Mo.
.S Vol. of Solvent ml Dish Tare Wt.
Log Number Dish+Sample Wt.
Comments Sample Wt.
#Solvent Residue__ ug/ml=L0(Sample Wi. g) (1Q=)1/Vol. of Sol.

EFA-MS Acetone Residue Blank Spec. (7.3 ug/ml
Results: =
Field Blk. Run 1 Run 2 Run 3 Run 4 Run

I 00016 | o doloFizga.—a'a /1




interpeoll Laboratories

(5122

7854020

EPA Method 5 Data Reporting Sheet

Filter Gravimetrics

- - um M

Job L P Txua Horhors Source Kehes
Team Leader cr Test Site steck
Date Submitted 2-~1y-42 Date of Test 2-13-82
Test No. 2 No. of Runs Completed 3
Date of Analysis 2~17-92 Technician fodchcsgn
Test Run_ @ Filter No.
- Field Blank Filter Type
' @ Log Number Filter Tare Wt. o]
Comments Filter+Sample Wt. g
' Sample Wt. g
l Test “ Run__ | Filter Nou 560
L.og Number 5 37|~ %3 Filter Type 25" cRC
-1 Comments Filter Tare Wt.__ ,  QCl7 g
. Filter+Sample Wt..3d 672 g
- Sample Wt. 2, D6 g
l. Test |l RrRun_ 2 Filter No. 56 18
' Log Number —§7 Filter Type 25" ERC
' 2 Comments Filter Tare Wt. . 255D g
Filter+Sample Wt..34(J33 g
Sample Wt. #0773 g
Test 1 Run_ 3 Filter No. SE76
. Log Number — Filter Type 25"CRC
= Ccmments Filter Tare Wt. P A6IE Q
Filter+Sample Wt. 37072 g
l Sample Wt. o-go SY g
‘ Test Run Filter No.
Log Number Filter Type
4 Comments Filter Tare Wt. q
Filter+Sample Wt. g
l\ Sample Wt, g
Test Run Filter Np.
Log Number Filter Tvpe
l 5 Comments Filter Tare Wt. g
Filter+Sample Wt. g
Sample Wt. g
' Results:
' Field Blk. Run 1 Run 2 Run 3 Run 4 Run 5
l D.0060 0.0073 O.008Y
. Field Blk. Run 1 Run 2 Run 3 Run 4 Run 5
g.0112% v.olrg | 0.0138
LSC-02PR
I F-30
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INTERPOLL LABORATORIES, INC.
(612)786-6020

Louisiana Pacific/Two Harbors
Laboratory Log No. 5371

Results of Formaldehyde Analysis

Test: 1
Source: Dryer Stack

Samp1ebType: Impinger Catch

Formaldehyde®
Sample log No. Sample Description Total ug
5371-97 Run 0, Field Blank 9.7
5371-01 Run 1 5900
5371-02 Run 2 27000
5371-03 Run 3 28000

iEpA Method 0011 --

F-34




INTERPCOLL LABORATORIES, INC.
{612)786-6020

Louisiana Pacific/Two Harbors
Laboratory Log No. 5371

Results of Formaldehyde Analysis

Test:
Source:

Sample Type:

8
Press & Unloading Vents Stack
Impinger Catch

For‘ma]dehydea
Sample Log No. Sample Description Total ug
5371-61 Run 1 6700
5371-62 Run 2 6400
5371-63 Run 3 6400

3EPA Method 0011
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INTERPOLL LABORATORIES, INC.

(612)786=-6020

touisiana Pacific/Two Harbors

Results of Formaldehyde Analysis

Test: 9
Source: Konus Stack

Sample Type: Impinger Catch

Laboratory Log No. 5371

Forma1dehydea
Sample Log No. Sample Description Total ug
5371-64 Run 1 87
5371~65 Run 2 110
5371-66 Run 3 150

{EpA Method 0011

F-36
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Interppll bLaboratories
(512) 7845-46020

Chain of Custody
Sample Deposition Sheet

[P [ Ture Harbers

Source L O P

Team Leader %

Date SubmittedgyGZ/qb-

Test Sife /ﬁtﬂh

Test No.

Date of Test ;l///éz-—

No. of Runs Completed__ 3

i Nao. of Type of Sample fAnalysis Required Comments
Samples
Frobe Wash: 0Rs per EFPA M-S
Acetone DOther
DD.I. Water
Filter:
04" G.F. DQS par EPA M-5
0s-S- Thimble DQS per EFA M-17
02.5" G.F. NO0ther
D47 mm GUF.
Impinger Catch: DMN Protccol
. OP.1. Water DMI Froctocol
%# O5% Hz0= (EFA M-6 or B8
. RS Hg Only DQ:' Gases
NamMs Metals ormaldehyde
B N NaOH i n als | ,
Biner 2w bener B0/
Integrated [~s per EFA M-3
Gas =zample DQS per EFA M-10
EOther
Onides of D&s per EFA M-T7R Date
MNitrogen (NOL) DOther Time (HRS)
] Fuel Sample Attached fuel Form
[] Aggregate #5-01537RRK
Particle Size QX -Ray Sedigraph
DEath Method
Ofther
Audit Samples
[Sulfur Dioxide Dﬁs per EFA M-56
[Oxides of Nit. 0As per EFAR M-7A
{JPther [0ther

Source Information

1) Type of Source: D'Boiler O Asphalt Plant [] Incinerator Drver
Other

2) Fuel: Coal DDd 0il RDF [} Other

ZY Is sample co hzble“ No Yes

4) Does sample need speciAl hand11ng’>ﬁfNo 0 ¥Yes 1+ yes, euplain

F-37
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Interpoll iLaboratories
(612) 7856920

Chain of Custody
Sample Deposition Sheet

Job A/’/??yg //MX/KS Source ﬁ/ﬁ///
Team l.eader E /& DL Test Site § 7oA
Date Submitted _&-/3 -2 & Date of Test R -4/-F 32
Test No. p N No. of Runs Completed__ %
NO. of | Type of Sample Analysis Required Comments
Samples
' Frobe Wash: . Eﬁs per EFPA M-S
ﬁ/ ffcetone OCther
- DD.I. Water

Filter:
4 g3 G.F. RAs per EPA M-5
NS.S. Thimble Q~s per EFA M-17
DE.S” G.F. DGther
0347 mm G.F.
Impinger Catch: RN Protocol
LI Water OwI Protocol
i DE% Hz0O= DEPQ M—&6 or 3
7 04MS Hg Only QAcid Gases
J4M> Metals QFormaldehyde
0i-9 N MNaOH DMetals
O0ther gBther
Integrated Bhs per EFPA M-3
:F- Gas sample 43 5 per EPA M-10
DDther
Ouides of [~s per EFA M=7A Date.
Nitrogen (NO.? OOther Time (HRS)
[J Fuel Sample OAttached fuel Form
[} Aggregate #S5-@14635RRK
Particle Size Nx-Ray Sedigraph
NEahco Method
NBther

Audit Samples

[jSul fur Dioxide QAs per EPA M-5
[Oxides of Nit. 0fs per EFA M-7A

DDther DDther

Source Information

1) Type of Source:. [} Boiler [j Asphalt Plant [ IncineratorIB(Dryer
] Othar SRS

2) Fuel: 0 Coal Wood ] Bas [ il O RDF [} Gther
T) Is sample combustible? [} No [ Yes .
4) Does zample need special handling? D No O Yes I+ yes, exuplain

F-38 : S-278RRRR




Interpocll Laboratories
(512) 785-5020

Chain of Custody

sov £/ Tily AeckslS

Sample Depositian Sheet

PR,

= A AL

- Date of Test P~ A7~ 5 =

Source
Team Leader & Tl 2" BX O §F Test Site
Date Submitted_ R ~/X ~& 2 —
Test No. =3

>

No. of Runs Completed <

=
¥ | Type of Sample

Nitrogen (NQOL)

No. o Analysis Required Comments
Samples
Frobe Wash: s pesr EPA M-35
% cetone [Cther Lot~ 2
Op.I. Water
Filter:
= * G.F. E&g per EFA M-5
.S5. Thimble 0As per EFA M-17
< R2.5" G.F. QOther
047 mm G.F.
Impinger Catch: N Protocol
.. Water I Protocol
IY Hz0 NEFA M-&6 or B
3 [4M3 Hg Only Acid Baszes
Q4MS Metals DFormaldehyde
Di.ﬂ N NaOH [Metals
Cther [Cther
Integrated Eﬁs per EFPA M-3
':3 Gas sample As per EFPA M-10
GGther
Oxides of [JAs per EFA M-7A Date
[[Other Time (HRS)

[ Fuel Sample
] Aggregate

Dﬁttached fuel Form
#5-B157RRK

Particle Size

OX~Ray Sedigraph
DBahco Method
DDther

Audit Samples
DSulfur Dioside
DDxides of Nit,
DOther

ORs per EPA M=5
0As per EFA M-7A
DOther

Source

1) Typ

N Othear

Information

e of Source: [} Boiler [J Asphalt Flant [} Incineratorda'Dryer

2} Fuel: 0 Coal D Wood

2y Is

4) Does sample need special handling? O Ne J Yes

sample combustible?

Gas

Mo 0 Yesg

0 011 0 RDF 0 Cther

If yes, euplain

F-39

S-278RRRR
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Interpcll
(512)

Chain

Laboratories
786-6020

of Custady

Sample Deposition Sheet

Source /p/ég S W el et P

Job A S Al

Team Leader

£ AL A DG

Test Site L2 7S

Date Submitted

/2 -G 2

Date of Test & -/ =52

Test No. < No. of Runs Completed 3
No. of | Type of Sample Analysis Required Comments
Samples ' :
/é Frobe Wash: ,ag"s per EPA M-5
cetone OQbther
gb.-1. Water
Filter:
04* G.F. DAs per EFA M-S
S.5. Thimble [)As per EFA M-17
: 2.3" G.F. other
847 mm G.F.
Impinger Catch: BEN Protocol
;EQ.I- Water Wi Protocol
DEZ H=0= DEPA'M*& or 8
[J3MS -Ha Only Acid Gases
[4MS Metals DFormaldehyde
Di.ﬁ N NaQOH 'Dﬁetals
[Other DDther
integrated s per EFA M-3 , -
: éi) Gas sample 0As per EPA M-13 7y
NOther '
Owides of /s per EFA M-7A Date
Nitrogen {(ND,) OBther Time (HRS)
[J Fuel Sample ttachaed fuel Form
[ Aggregate #5-01&8TRRR
Particle Size OX—Ray Sedigraph
OBahco Method
‘Bther
Audit Samples
[Sulfur Dioxide [ks per EFA M-5
Oxides of Nit. (J~As per EFA M-7A
(Other : [Other

Source Information

1) Type of Source: [] Boiler [J Asphalt Flant [J Incinerator [] Dryer
Other T
2) Fuel: [j Coal [J Wood ] Bas [j Dil [} RDF [} Other

3 Is sample combustible? .
4) Does sample need special handling? [} No [J Yes If yes, euplain

No U Yes

F-40

S-278RRRR




Job

£ /étbﬁ Aéhé(f

Interpoll Laboratories
{(6512) 7846-6020

Chain of Custody
Sample Deposition Sheet

Source

P/¢’-7' [734 mlﬁﬂ.jd’ V-’wk

Toam Leadgrjpﬁy

Test Site el 5 |

Date Submitted

2_/"7’&/‘?_;

Date of Test 2//3/9¢

explain

Test No. No. of Runs Completed__3
No. of Type of Sample Analysis Regquired Comments
Samples
Frobe Wash: s per EPA M-3
j; etone [Cther
Water
Filter:
P4 G.F. PAs per EPA M-S
3 S.S5. Thimble Dﬁs per EFA M—-17
02-3" G.F. 0Qther
D47 mm G.F.
Impinger Catch: OMN Protocol
.I. Water DNI Frotocol
3 0F% H=0a OEFA M-& or 8
[4M3 Hg Only NAcid Gases
[j4mS Metals [fFormaldehyde
0i-@ N NaQH [Metals -
other ~pOther __~MEce 5 & ke c 770 2
Integrated OAs ser EPA M-3
Gas sample Rs per EPA M-13
NOther
Ouides of [Fs per EFA M-7A Date
Nitrogen (NO.? iPther Time (HRS)
[ Fuel Sample Gﬁttached fuel Form
{1 Aggregate #5-B153RRKR
Particle Size [X~Ray Sedigraph
Nkahco Method
(Other
Audit Samples
[Sulfur Dioxide [As per EPA M-S
(0»ides of Nit. [j~#s per EPA M-7A
tther [jBther
Source Information
1) Type of Sourge: [] Boiler [] Asphalt Flant Incinerator [} Drver
.Othar yd /D
2) Fukl: [} Cocal [j Wood [] G 011 Ok F>Q Other PAW
3) Is sample combustible??® No Yes
4) Does sample need specifal hand11ng° No [ Yes 1If yes,

S-272RRRR




Job

L5

Int

Samp

erpoll Laborataories
(612) 785-6020

Chain of Custody
le Deposition Sheet

Source F7ess ?‘&Aﬂéiagnaé &é:#?

Team L.eader

— s
.///r,'a’ /(/ﬁ’ﬁ.' Lo s
Z2 i

Test Site

’ Sf'a_g.-/( 4

Date Submitted /7% /52

No.

Test No. ¢

Date of Test i."./r?s /‘z’z

of Runs Completed 3

!

(NO. )

DOther

No. of Type of Sample Analysis Regquired Comments
' Samples . S
: Frobe Wash: \i4§§; per EPA M-5
l @ :aﬂcetone ‘QPther
OP.I. Water
' Filter: _ -
, 3" G.F. <PAhs per EPA M-5
ésy [}S-S- Thimble s per EPA M-17
y 0=2.5" G.F. [Bther
. DA? mm G.F.
Impinger Catch: [N Frotocol
l I. Water 1 Protocol
: 5, Z% Ha0= [EFA M-6 or B8
04M5 Hg Only id Gases
l 0ams Metals ormaldehyde
[1-@ N NaOH letals _ ;29%1 i
\oiner P | Roiner M Jhllok T
. Integrated [j7s per EFA M-3 I
: ;3 Gas sample As per EPA M-1D (o ohly
[Other :
Owides of [Rs per EPA M-7A Date
Ni trogen Time (HRS)

O Fuel Sample-
0 Aggregate

pAttached fuel Form
#5-0153RRR

FParticle Size

OX-Ray Sedigraph
DBahCD Method

(Other _

. W . .

Audit Samples
[Sul fur Dioxide
DOxides of Nit.

DOther

OAs per EPA M-&6
0As per EPA M-T7A

DDther

1)

2)

3)

4)

|

ype
;E;Dther AR
uel: U Coal 0 Wood

Source Intormation

nf'Siﬁgca. O Bozler J Asphalt Plant [} Incinerator [] Dryer

Zz

Is sample combustible?

Does sample need specia

O GaS//D 0il [j RDE

No ] Yes
handling?

Dther

;50

No D Yes

1f ves, explain

S—-27BRRRR




Interpoll Laboratories
(612) 7856-6D20

Chain of Custody
Sample Deposition Sheet

Job AP ) Tiwo Herzors

Team Leader atad
Date Submitted a?/f‘-f_/q?.

Source ANoOiuS
Test Site S¥ac &
Date of Test?//z./ 7=

Test No. i No. of Runs Completed_3
No. of Type of Sample Analysis Required " Comments
Samples
Frobe Wash: (Rs per EFPA M-5
Acetone DDther
OQb.1. Water
Filter:
D4“ G.F. DAS per EFA M-3
[S-S. Thimble GARs per EFA M-17
2.5" G.F. JOther
47 mm G.F.
Impinger Catch: OMN Protocol
{i0. 1. Water DWI Frotocol
<% H=0= [IEFA M-6 or 8
3 []4MS Hg Only QAcid Gases
N4amMsS Metals ormaldehyde
1.8 N NaDH OMetals
FDther O P r FOther 00/ VicethA 2o
Integrated 5 per EFPA M-Z
js Gas =ample OAs per EFA M-10
’ NOther
Oxides of DAS per EFA M-7A Date
Mitrogen (NOL) OOther Time (HRS)
[} Fuel Sample [JAttached fuel Form
[ Ragregate #5-QB15IRRR
Particle Size [x—Ray Sedigraph
[Bahco Method
[Bther
Audit Samples
[OSulfur Dioxide DAB per EPA M-&6
(O»ides of Nit. 0As per EFA M-7A
(Bther Qother

Source Information

1)

3)

4) Does

sener DL A

Ty
2) gg:l:

Boller [] Asphalt Plant 0 Inc1neratorﬁ§ Drver

Caa Nood

Is sample combustible?

Gas.

g 0il [J RDF [] Other

@ f=] 3]

Yes
sample need special hand11nq/)ﬁ/No 0 Yes

I+ yves, explain

F-43

S-278RRRR
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Interpoll Laboratories

Samp

Job Z'/?‘/7ZJQ fé%:BoELS
Team Leader P&~
Date Submitted -Lﬁ“/?z-

(512 785-5020

Chain of Custody
le Deposition Sheet

Source foareS

Test Site Srec

Date of Test 2/:z /% =

Test No._/° No. of Runs Completed 3
{
No. of Type of Sample Aralysis Required Comments
Samples i

3

Frobe Wash:
xgﬁcetone
DD.I. Water

oAs per EPA M-35
DDther

Filter:

" G.F.
DS.S. Thimble
DQ.S“ G.F.
D47 mm S.F.

“>ffAs per EFA M-3
Ofs per EFA M-17
Other

WY

Impinger Catch:
;ED.I. Water
DEZ Ha0=
[14M3 Hg Only
DQMS Metals
[J1-9 N NaOH
UDther

DMN FProtocol
WI FProtocol
DEPQ M—& or B
Acid Gases
DFormaldehyde

DMetals -
%’Jther MmEC S Ex ‘/“‘E-C‘iﬁzaq

Integrated
Gas sample

;Bgs per EFA M-3 <Tfﬁ : /@tb

#s per EFPA M-10 —

MOther

[
Ounides of [R#s per EFA M-7A Date
Nitrogen (NO,) DDther Time (HRS)

[0 Fuel Sample
O Aggregatg

Déttached fuel Form
#5-D1EZRRR

FParticle Size

- X-Ray Sedigraph
DEahco Method
DDther

Audit Samples
DSulfur Dioxide
DDxides of MNit.
DOther

Dﬁs per EPA/ M-56
DAs per EFA M-TA
DDther

Source IntTormation

1) Type of Source: [] Boiler 0 Asphalt Plant 0 Incinerafor [J Bryer
Cther

2)
3)

4)

uel:

D Coal Wood

O Gas 0O 0il O RDF O Cther

Iz sample cambusiible;}ﬁ:No 0 Yes
Does zample need special handling?;zfﬁo J Yes 1If yes, explain

S-272RRRR
F-44 /




Interpoll Laboratories
(512 785-46020

Chain of Custody
Sample Deposition Sheet

Job -4/%/472m9/6ék53111’ Source ?ﬁ?ﬂu’ .
Tzam Leaderd_j£;‘£¢yﬁxﬁbﬁ? Test Site
Date Submitted__= -/3 ~5=2 Date of Test_o2-2-F2
Test No. g”xz No. of Runs Completed_ &
No. of Type of Sample Analy=sis Required ‘Comments
Samples
Frobe Wash: .B@S per £FA M-S
4 gﬁ;etone [Cther
- ND. 1. Water
Filter:
o4 G.F. Eﬁs per EPA M-5
3 0S-S. Thimble Qs per EFA M-17
§e2.3" G.F. (Gther
U47 mm G.F.
Impinger Catch: Bk Frotocol
.I. Water DNI Protocol
D&u Hz0O=2 DEFA M-5 or B8
) [}4MZ Hg Only Qhcid Gases
[}4MS Metals OQFormaldehyde
0t-8 N NaOH OMetals
[Cther Qother
Integrated s per EFA M3
:5 Gas sample As per EFA M-10
NOther
Oxides of Ofs per EFA M-YA Date
Nitrogen (NO,) OCther Time (HRS)
O Fuel Sample DAttached fuel Form
[ Aggregate HS-B15ZRRR
Particle Size O*~Ray Sedigraph
Okahco Methaod
OOther
Audit Samples
OSulfur Dioxide OAs per EPA M-&
[Oxides of Nit. ~s per EFA M-7A
OCther (Other

Source Information

1) Type of Source: aﬂgoiler g Asphalt Plant [ Incinerator [} Dryver

0 Other

2} Fuel: 0 Coal [} Wood 0 Gas 0 0i1l 0O RDF 0 Cther

3) Is sample combustible? ] No ] Yes

4) Does sample need special handling? 0 No [J Yes If yes, explain

F_45 S—272RRRR




1 e R — : vy

Ty T e e od e ot g i = : T S T T

T e o aat i ;R ; PRENS L . “ w0 T L A U TRDCS
— “ iy "

SR R SR WY SR,

C A e o=

T

+

=t
S AL
§ e g

gt

Cwestiew AL

i
::Fr;‘ﬁ,‘;e*r ARET

o kL - D

LR
st o

: W e
Wit = Y T o Eie mitart e S
ML Beliesn A ; e W n R s L

T T ek P e e e ot

oo

- e fel e e P c T PR,
b TS . s . AT A
it i 2 S g i oy S e Mg

lr"‘é; K




|

TE U BN B OE =N I O b Iy My By D B U B A B e

e -

o T _ .

- BC‘\M T3 ;L«,\___, g.z\_q..af:_—‘r*ﬂhq:' -

<

T Cﬂr/i: ~ CharT S,éaez

— _?sm-

070

OO

e ZE U e ._____._.-..L.._._._.._—-

Y

m

'
. =
W )
fadre—

R O . —_——— -..—-l--— ————

7_10‘;0 ?fﬂiff-‘u ﬂ'l

_.-.._

_1_}71

J,zzz_ ;’f»ﬁf - -—'-'- °-

,_‘___J

-

l_—.‘--.

—_——

: l_'gj:a ia 9;1

G=1 1o nnTgr

— L ———— e

p _m..z:m ,Zﬂx
£ _-1’&.":_71’."3 _ '_ -

fL -

t'—.V: .

o ‘-'--'.' :. .
)
S A




= ‘é’mfw ’l 3~1

'_'—"'._'_"_"""'" -

ETere ""-X e SERN T
£= g0 = *}ooo “W{mﬂ, = aﬁa/r'speéq

__’_.

WS N D G GR AL GN G SN SN G SR N G S G A B9 v |




-

—

_ s
R e T I TR TSR

U

,4"7,.&4;_

PR - - )




G-4

— '"f.‘“f"‘f.f‘f“%s.j:qm: e “

- —--..--} et

.....__._‘.___.___-..__._._‘ Pt
e T — [ S, B R -

AR, O S SR, [

‘";__"'“rt__-_ 53 *c(u.a*:

B T U

e .. '

e——— e — —1 .

{-----‘-



e e e

—— e i ——

‘4-1“3\4- '@bu _;_:ﬁ*’ ,46“::‘_‘-\’%; _?? ‘

— _z:.'f zv"_:':“.'

Siankiagiatouits e il e




 a» OB N WD S S5 SN NS AD BN SD U5 A SN B BB @S SR oW

I T m.

:f.x.. @"‘._d. | c.f\ \fv..ri/._

.

_:._ r.DI"m ._ -_C_l

___
Pt




~
PRI

o

R TR A STl EE e -

|
pom e e
TR

-

I ¥

PREEETR R

L it g

——— - :

e IS LTI T iTTLS
= :':_lfi - R :.' = ____._'" e
:C;'T"_— - __ T - Ceee—e -

e LN

." —— - e - -.I._._--— -_— -

x RS T

e el
. —'"'—I . - LT




E

AN
|

..._..
]

T

Do O
”'\\a’»g%?* | M‘SMA_\D%\ |
- '—C”‘B»%\ "

[

F—

:~#~«ﬂW“NA

A '“W?ﬁ:f““‘%*g




A-r o _ "'

NM
Siis e
o2
\%_‘5_-3—

I

. '

--;‘Q’

PR
! .

.

15K,

S oy

Il _:_'\_3 —

———

- - - - - - - - - - - - -~ - - - - - - - ~ -

i l l - = —
’ . ’ . ' ' l l ' .l l l o




L S
pem — oy mmm

—— e e




e s
R T I T e T

“THCY ANALYZER! PECIF f?hfro'n"é | 5

' .
o b
|= T - Te . ra
- - . —. '
PN ) - |
,
. -.' -
v
e
* -
- *
[
s ar
acihe
r 3
B
* .




1 -

H -

[_R . }' TOTAL HYDROCARBON ANALYZER.(FLAME
CJUCIS Model RS 55

INBTRULSAENTE

IONIZATIC

TECHNICAL DATES

MAINS :115V/60H
RECORDER OUTPUT :0- SVIL'ZOmA

MODBEL: X Manual switching
— Solenoid valves

HOUSING: . Cuse, — 197"~ Rack :
MEASURING RANGES: 1=0- 10 C1-
2=0- 100 f«l
3:0"' 1,000 C1
4 =0~- 10,000 €
SPECIAL OPTIONS:
.Flame out alarm | e eenn .
LAlarm e e
Sample line U S
ANALYZER CONDITIONS:
Temperature: _160°C
Zero Point : 3,90,
Gain :........H70
Pressure Sefting: Sample/Spangus/Zerogus 200 mbar
Fuel: Hydrogen :.. .....!. 035 bar
Combustion Air =.... .....0:9.“? bar

Span Gases : ..300 pPPM 4

24 000. ppm C, el
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I RREOLL 1ABORATORIES
<42 BALL ROAG ri.or
CiFlie PiNES, MN 55014. 125 ¢

(612} 7856020 i

CALIBRATION ODIAGRAMM

analylical
Signal

b

= INTERPOLL LABORATORIES
£500 BALL ROAD N.E. *
CIRCLE FINES, MN 55014-1819
H-2 (612) 7855020
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INTERPOLL LABORATORIES
{612) 7E6-6020

”"G'System Bias Check

ey L

Scurce ;;>%¢&u Jﬁ

Test

-

2" Run

’ Date 2

- ’.‘._,’ z

Site

Operator "7l = &£ .7

Run

\ Cy11nder;Ana1y¢er Resp (ppm) D1ff iSpan ; x ?
* Value r——-—=ri—nmneeeeeo | CE~SB! Val  of |
3 i (ppm) ; Ca1 Err lSys Bias (ppm}i(PPH);span§
;r segmTe o e !" TmTIemreoIOSTT LsLToTI d..r..-‘_.-,,.".‘:.';,..k,,- : T -._":'—._i: Pt '
zero gas _____°__ ol o o uele ]
! ) i !
i{‘i” 9“.;-_ ”.9,...-_,.__5“__._,?.-?--__._4__ﬁé__.__._, D e O |
EUpra1e_§,z§gjo i RS ; ijér ‘5’ L) EOm .5
e e e e s T e ==
Zerosas 0 | O . e @ @l d
lUpscale ! 2 - !

;
« lapso feosss;, o0 | @ 0 D | 00D
| _upse sle | 295t Feo | 295 | 2 oo l.Z
; lZero gas O i
5 3 : ! ; —
P !Upsc*le ‘ E i
lZero gas 0 !
6 .‘
iUpsca1e :
. ‘.'A e STVmITT I .'.A ) —_— -‘r
! iZero gas! o ! ' : %
;] 2800 822 ' - i
E iUpscale
: Zero gas 0
8 . i 1
b 1
:UpscaIe ) j | i
Zero gas O t {
9 e —t - 2
1 Upsca1e : ) | _
i.::’ I T T IR T ey T ' P Sy ..é.. i ..i ; pigivimplim gt Y e 4 ———
; Zero gas o : : :
10 i J— e — [P - :
; Upsca1e § i i
[ e mme LT T TR T T ST el s et e R
l Zero gas 0 ;
11 S ST e - !

DU SN NS SPRIUN | T

Y=fpmirealieis g put s e E— J— .'

3

Must be within Es

of th

e span for the zeroc or upscale cal.
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INTERPCLL LABORATORIES

{612) 7B6-6020

7:!&: System Bias_Check
sob £ L ST s I aLERES source  SAOCE PHarty abosl

2N T

Test 4 Runmmate 2-/0-F¢ Site

Operator

‘Run | Time | wxx
L (HRS)

. ”" Zero —gas

Upsca1e

7er0 gas

H !

; Zero aas
3

1

t

/éﬂ 7’ : Upsca‘le

i

Cy11nder Ana]yzer Re

Value  Fr———semmmme
(ppm) % Ca] Err ISys B1as (ppm)

0

'!/l

sp (ppm) D1ff
- CE SB !

Span % %
| val & of |
(PPM) span;

i / V / / Upsc a1 : ?/ / : .. _ m ‘

LEI"‘D c:as'

RV AT :3/ /

?//

;Upsca]e

, : Zero gas' 0 ,
L s | . — f
: | :Upscaie § {
E § Zero gcs* 0

é LT |
g | ! ;
! v i ; i i
!.:':_ :“__:i__: _i T —— : — i _i
' : i ! s
bo 1 |
! : | ; ; i
N 4 R A i i

i ; iZer*o gas 0 : : : § i :
‘ 10 . }.._ —— - ....:u..,.._‘, e :- -i- ——— S |
i i ,Upsca1e ; ; i ? !
r -= B Al ohtereeratieh '"':’“‘i' = oo e e e 2 = _i =TT : TSRS T I AT T 1. T e S %
; ! ;Zero gas 0 i : § 5 i f
P11 D e - - ! - !
: i i | : : ; |
‘ . 'Upsca1e ! : ; ; ; ;
; ; 'Zero gus} 0 | | E ? i
H K | ek e ¢ a1 - A AL A — R ek et a - . -—— ——t— — ! *
R PSS | a ; |
b f0P3CRE 1 i ; |

Must be within 5% of the span for the zero
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Test Fur /2%F Date -/F-93

Cpevrdtor & T oiaede Mo Z
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Jobk L //é€%&9 Al S Source Jﬁi;yéég
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: = _ .Cylinder Analyzer Resp (ppm)jDTff.éSpan ? %
' Run | Time * k% “ Value s e e et CE S8  Va@l o OF
: | (HRS) . (ppm) | Cal Err ;Sys Bias | {(ppm): '
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4
! felaDlTes - ‘ -~ Union Cartride Industrial Gases. Inc
DT s - D Linda Dwvison
. - - e o 4550 Kennedy Avenue

East Chicago, IN 46312

DATE : FEBRUARY 7, 1990

1
l: OXYGEN SERVICE COMPANY
1111 PIERCE BUTLER ROUTE

' ST PAUL, N 55104
LINDE ORDER NUMBER : 030.043.03

CUSTOMER PO NUMBER : 97425A
CUSTCMER REL NUMBER

'EAR SIR/MADAM:

THIS IS YOUR CERTIFICATE OF ANALYSIS FOR:

!YLINDER MIXTURE REQUESTED CERTIFIED CERTIFICATICN

SJIUMBER COMPONENTS COMPOSITION COMPOSITION ACCURACY

i; 0940 PROPANE 3,000 P2M 3,000 PPM + 1% RELATIVE
AIR BALANCE 3ALANCE
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y l ; . Union Cartice Ingustrial Gases, Inc.
wd }J ~DE . Linge Division
- Caen 4550 Kennedy Avenue
East Chicago, IN <6312

DATE : FE3RUARY 7, 1990

TO: C{YGEN SERVICE COMPANY
1111 ZPIERCE BUTLER ROUTE
ST PAUL, MN 55104

LINDE ORDER NUMBER : 030.043.01

CUSTCMER PC NUMBER : 9742SA
CUSTCMER REL NUMBER

DEAR SIR/MADAM:

THIS IS YOUR CERTIFICATE OF ANALYSIS FOR:

CYLINDER MIXTURE REQUESTED CERTIFIED CERTIFICATION

NUMSER CCM2CNENTS COM2OSITICN COMPOSITION ACCURACY
HA 6720 PROPANE 300 P®M 2895 PPM + 1% RELATIVE
AIR BALANCE BALANCE
oL _

(SH# 1948

RECEIVED
FEB 13 1993

ELA_%\
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INTERPOLL {ABGRATORIES
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APPENDIX K

PROCESS RATE INFORMATION

[



.\ 1
; - ~ = =, . -

THO HERBORS
PRCESS 9777, CONIEANTS

TEST SCmrELulE

DR SPEC/F/IEL W JESF LLANV
LCROCESS DFTA SUMIRRY
DRVER TESTING 2192
COPRO L/ EMGH TS JSPRODLET/ON
ORYER LPlRosr/ci/on FRTE
FUEL  BURMNG RETE
LCRYER  OR7S  SHEFT S
DCRYEeRr CHARTS
DRESS  CHARPTS
PRESS  REPORT S
EFB RERD/NG S
DRIy INVENTORY RELCRT

HONOS & BREGS  VENT TESI/NG 24292
ECERPL [JEWHTS / PERLUTI O
PRESS CpegR7 S
PRESS LLFPOSTS
ZL INELT
TR0 FESTER [T
RESIN & WAxX (76 &
DAY IWLENTTRY SHEE T
SIREL ) THEC CH AOVES

KONUS E RESS VENT JESTNG 273°F<2
BOERD  WEIGHTS S PR p CTION
PRESS CHART
PRESS RERORT
GV iNAUT
TO HEATER L%
RES) Y € LAY HUSAGE
DRIy INVENTORY SHEET
PRESS Mop L/MIENS/ONS

K-1

FESIING  FEB N =13 (952

e

2

35
&4

&

7

&
o4
Ry
/5 /L
(717

/G -0
2/

22
F3-24
75 -4
o7
A
3O
3/
2

33
39
35
3&
37-3&8
39
'
7/
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|
|
|
|
|
|
|

|
|
|
i

Ty AOREORS  STACK  TESIING N T B, /972
TEST  SCHEDUEE
DRYER TESi/NG FEG /, /772

7EST VO Do EM PONF / oK T2 penv T3
/ 2/ HCHO OFEG G 1305 /07  JF50 /553
v A =4 /OG5 19T J305-/708 /950-/552
3 2N ED /633003 3 2292 23%-0/3C
7 2! ol 72/ /834  [B45-/995 9550650

LRSS VENTS  FEB /2 £ /3,192

5 2z o JRE ~1232  jBF2-/ABO  fEO2-/708
J2C9- 322 /523°/590 [732-1750

& w22 Lol JRE0 190 /9500 18873
7 i3 BN CER0- 0928 /O30~ 37 IR0 ~13/F
& 23 MO (355 7106 [590- 1650 703 - 1E/D

THERALL Gl HEATER FELB 2773, /572
7 2-/% Vo 4 /03 /- /33 78R /323 SO 502

/O 2-12 Al W = 180 73 ISEBD /8372050
E a-12 pyk 300 ~/926 /455 -85 1B 00
[ R/3 o C 0935 -/025  Jo35-N35 95 - 1295
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Ja.

Jal.

7a6.

7b.

7bl.

THERMAL OIL HEATER OPERATING DATA:

Design heat input is 31lmm 8TU. Operating heat
input to be based on f factor. Heat output to be determined
by efficiency calculations. S&E BT ACHED

Tvoe of fuel to be vsed is 100% green bark and green wood
fines.

ACFM of air through the Thermal 0il Heater will be provided.
SEE RTTACAEL

Tons of dry .fuel burned during testing will be determined
by bark infeed counts and moisture content and auger
calibration. JSEE A7TACHED

Plant production rate is tons of finished product per hour
as Gescribed in 7¢l0. SE&EE T ED

Thermal 0Oil Heater operating parameters including:
- Reffactorv temperature
- ccrﬂﬂg 0il temperature

- O“Lg ing cil temperature

~ Fuel feed setting

- 2ond hzat set point, building heat setpoint and
thermal cil temperature seipolnt

Corntrel eguipment parameters to be recorded include:

: - . - [P S < —
@o;s;ure content OL wet waiers. oL A7 7ACHED
Moisture content ¢f éry wafers.

d to be processed will be > 92% creen wood, & 1%
dead wood.

W

I1O
o]

3

%¥ood to be processed will be > 99% hardwood, <« 1%
scftwood. -

K-3




7b5.

7b6.

7bll.

7bl2.

7b13.

Dryer operating temperature to be recorded:
- Burner outlet temperature is not monitored or reccrded.
- Inlet temperature, and operating.
- Outlet temperature, operating and setpoint.
Design airflow rate is 50,000 acfm, actual airflow will
be cetermined during sampling.

Type of fuel to be burned is dry fines. Waste c¢il is not
burned in the drying process. The percent cf reacted (solid,
not liguid) resin burned will be determined by percent of
resin in finished product and percent of trim material in
Sry fuel. SEE ATTACHED

The heat content of the dry fuel will be determined by
analysis.

hctual and

&.5 RAM

The dryer is 12' diameter and 60' long.
desicn revolutions per mintte will be recorded.

Dryer producticn rate in pounds of ¢&ry furnish per hour
besed on press procduciion plus screened fines and becard
trim uvsing the following Zormula:
1b. Dryer Production = Tcns press preduction/hr, / 2000
ER I - (0.7 + 0.08)
Where: Board Trim = 7% cf finished product weight
screened fines = 2% of finished product weight
(2 2z
: : 2 - s e = Sy
Design rate is 2¢,100 lb. dry furnish/hr. Bixs= F7H
Test rate is 27,000 1b. éry furnish/hr, /C8 7 s
L] — — 4
ACresl TEST RRTE = 27,559 /b6 J A g2 L

Cry fines (in feet) will be recorded

testing and bin dimensions will be supplied.

Y2 (21 FEET) BEFORE*AFTER TEST /NG

Plant prccéucticn rate in tons of finished product per hour

based on press producticn. See 7¢l0.

WO TONS FINSKHER PRODUCT /KR

Adcditicnal cryer operating parameters to be reccrded include
- Wet bin feed rate

The level cf the
mefore and after
BNS WERE AT

EF3 operating parameters to be recorded include:
- Bed voltage
- Bed amperage
-~ Ionizer voltage
- Ionizer amperage
- EFB pressure drop




7¢c.

7cl.

7¢3.

J7cd.

10.

PRESS CPERATING DATA:

Board thickness. 7725"

Number of sheets produced per hour to be determined
by press chart. SEEL 770V EL

Pounds of resin used per hour to be recorded.
SEE JITTACHKEL ’

Pounds ©of wax used per hour to be recorded.
SEE AITTACHED . .

Type of resin used to be recorded. ML/

Press temperature to be reccrded.
Fo0° F

Press vent hooding to be verified.

SEE [T AOHE D

There are two exhauvst fans.

acfm will

t will be

The names railable

at this t Interpoll
Labeorator

Procedures for maintaining sample integrity end chain
¢f custecdy .are provided in the attachments. Interpoll
Labeoratories GQA-QC manual will be followed. Due to the
size of this document, it has not been included here
but can be provided on recuest.

Calibraticn sheets will be previded pricr to testing.

Filter lists will be provicded pricr to testing.
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Particulate Loadings and Emission Rates

The particulate emission rates were determined per EPA Methods
1-5, CFR title 40, Part 60, Appendix A (revised July 1, 1987). In this
procedure, a preliminary velocity profile of the gases in the filue is
obtained by means of a temperature and velocity traverse. On the basis
of these values, sampling nozzles of appropriate diameter are selected
to allow isokinetic sampling, a necessary prerequisite for obtaining a

representative sample.

The sampling train consists of a heated glass-lined sampling
probe eguipped with a Type S pitot and a thermocouple. The probe is
attached to a sampling module which houses the all-glass in line filter
holder in a temperature controlled oven. In addition, the sampling
module also houses the impinger case and a Drierite drying column. The
sampling module is connected by means of an umbilical cord to the
control module which houses the dry test gasmeter, the calibrated
orifice, a 1leakless pump, two inclined manometers, and all controls
required for operating the sampling train.

Particulate samples were collected as follows: The sample gas
was drawn 1in through the sampling probe isokinetically and passed
through a 4-inch diameter Gelman Type A/E glass fiber filter. The
particulates were removed at this point and collected on the filter.
The gases then. passed through an ice-cooled impinger train and a
desiccant-packed drying column which quantitatively absorb all moisture
from the sample gas stream after which the sample gas passes through the
pump and the dry test gasmeter which integrates the sample gas flow
throughout the course of the test. A calibrated orifice attached to the
outlet of the gasmeter provides instantaneous flow rate data.

A representative particulate sample was acquired by sampling
for equal periods of time at the centrpid of a number of equal area
regions in the duct. The sampling rate is adjusted at each site such
that an isokinetic sampling condition prevails. Nomographs are used to
aid in the rapid determination of the sampling rate.

3a P1{1-5)
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Particulate loadings and Emission Rates

The particulate emission rates were determined per EPA Methods
1-5, CFR title 40, Part 60, Appendix A [revised July 1, 1987). 1In this
procedure, a preliminary velocity profile of the gases in the flue is
obtained by means of a temperature and velocity traverse. 0On the basis
of these values, sampling nozzles of appropriate diameter are selected
to allow isokinetic sampling, & necessary prerequisite for obtaining a

representative sample.

The sampling train consists of a heated glass or stainless
steel-lined sampling probe equipped with a Type S pitot and a
thermocouple. The probe is attached to a sampling module which houses
the ail-glass in line filter holder in a temperature controlled oven.
In addition, the sampling module also houses the impinger case and a
Drierite drying column, The sampling module is connected by means of an
umbilical cord to the control module which houses the dry test gasmeter,
the calibrated orifice, a leakless pump, two inclined manometers, and

all controls reguired for operating the sampling train.

Particulate samples were collected as follows: The sample gas
was drawn in through the sampling probe isokinetically and passed
through a 4-inch diameter Gelman Type A/E glass fiber filter. The
particulates were removed at this point and collected on the filter,
The gases then “passed through an idce-cooled impinger train and a
desiccant-packed drying column which quantitatively absorb all moisture
from the sample gas stream after which the sample gas passes through the
pump and the dry test gasmeter which integrates the sample gas flow
throughout the course of the test. A calibrated orifice attached to the
outlet of the gasmeter provides instantaneous flow rate data,

A representative particulate sample was acquired by sampling
for equal periods of time at the centroid of a number of equal area
regions in the duct. The sampling rate is adjusted at each site such
that an isokinetic sampling condition prevails., Nomographs are used to

aid in the rapid determination of the sampling rate.
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_ When sampling is complete the filter is removed with tweezers and
placed in a clean container. The nozzle, pitot tube and inlet side of the
filter holder are quantitatively washed with acetone and the washings are
stored tn a second container. A brush is often used in the cleaning step
to help dislodge deposits. The samples are returned to the laboratory
where they are logged in and analyzed. The volume of the acetone rinse
("probe wash™) is noted and the rinse is transferred to a tared 120 cc
porcelain evaporating dish. The acetone is then evaporated off at 97 -
105 °F, At this elevated temperature condensation of atmospheric moisture
is prevented. The acetone-free sample is then dried at 105 'C for 30
minutes, cooled in a desficcator over Drierite, and weighed to the nearast
0.01 mg. The filter sample is transferred to a & inch watch glass and
dried at 105 °C for two hours. The filter and watch glass are then cooled
in a desiccator and the filter weighed to the nearest 0.01 mg. Al]

- weighings are performed in a balance room where the relative humidity 1s

maintained at less than 50%. Microscopic examination of the samples is
performed if any unusual characteristics are observed.‘ The weight of the
acetone rinse blank is subtracted from the samples. The Drierite column
is weighed on-site and the water absorbed by the Drierite 1s added to the
condensate to give the total amount of absorbed water.

L-3
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Yersion 1.3
1/88

Interpoll Laboratories
(612)786-6020

Condensible Orgqanic Compounds Analysis
(State of Wisconsin - EPA Method 5)
Method 11-8672-W}

Equipment: Separatory funnel - 500 cc with Teflon stopcock
Powder funnel - 75 mm 1D with a glass wood plug

Evaporating dish{es) - 200 cc or 250 cc beaker

Reagents: Methylene chloride
Sodium sulfate - (ACS) granular anhydrous {purified by
heating for four hours in a shallow tray)

SAMPLIKG:
An 2ll-glass impinger 2ssembly {is used in the back half of

the EPA Method S sampling trafin when an organic wet catch 1s to be -

collected., The impinger assembly consists of a wodified impinger, a
Ereenburg Smith impinger followed by another modified impinger. The
third impinger should have a temperature measuring device at the-outlet
upstream of a final impinger or desiccant column to monitor the
temperature of the outlet gas stream. Prior to the start of the test,
each of the first two.impingers should be charged with 100 g of Class 1
water. The ﬁethod 5 train should be operated as provided for in EPA
Method 5. Ice should be added to the impinger bath to keep the
temperature of the gas at the outlet at or less than 68 ©OF. After the
post test 1leak check, the iImpinger train is removed and Impinger
contents poured {nto a tared all-glass sample bottle and closed with 2
Tefton-1ined cap. The sample bottle is then weighed and the total
condensate calculated by subtraction of the bottle tare weight and the
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Yersion 1.2

11/87

weight of initial water added to the impingers (200 g). A label fis

affixed and the sample is returned to the laboratory for analysis. The

sample should be stored at 4 OC §f the analysis is not conducted within
48 hours.

"ANALYSIS:

1. Sample bottles are removed from storage and the contents
quantitatively transferred to a clean 500 cc separatory funnel
equipped with a Teflon stopcock.

2. Rinse the sample container with distilled water and add to
separatory funnel.

3. Then rinse the sample container with acetone and pour through
sodium sulfate fnto a tare beaker marked A,

&. The sample is then extracted consecutively with three 50 cc
aliquots of methylene chloride. The extraction 1s performed
according to normal laboratory practice observing the
customary safety precaution of releasing excess preﬁsure after
each shaking.

5. After each of the three extractions are completed, the organic
solvent should be dried by passing it through a funnel
containing anhydrous scodium sulfate and collecting it and two
50 cc rinses in the tared beaker marked A (the same one used
to catch the acetone container rinse).

6. Evaporate to dryness in a hood at 70 OF or 1éss. Do not
evaporate so quickly as to allow evaporative cooling to lower
the temperature of the container below the dew point otherwise
water will be condensed in the container.

L-5




Yersion 1.2
11/87
7. Desiccate for two bhours In a sealed desiccator and final
weigh. Report all results in grams. All wefghings should be
made to nearest 0.1 mg (four places).

B. The remaining 1liquid 1n the separatory funnel 1{s then
transferred to a tared beaker marked B and is evaporated to
dryness at 220 OF + 10 OF. The analyst may take an aliquot of
the sample, transferring it to a tared beaker and evaporate to
dryness at 220 OF 4+ 10 OF. 1If an aligquot s used, the weight
of the sample and aliquot will have to be taken to correct for
the total sample weight.

S. After the drying step, the sample is cooled in a desfccator

and weighted to 2 constant weight to the nearest 0.1 mg.

Calculation {if aliquot is taken):

grams = {qrams recovered from aliquot) x (total volume (m1) or grams of sample)
(aliquot volume (m1) or grams used)

If volume §s used, it must be used for both the aliquot and
sample. The same goes for using weight.

10. A field blank should be analyzed in an identical manner. If a
field blank is not submitted, take an a11quqt of Class 1 water
equal Jin volume to the samples and analyze in a similar

manner.

11. The results for container A are to be marked in fhe organic
section of Interpoll Form #15C-036. '

12. The results for container B are to be marked in the inorganic
section of InterpolY Form #1SC-036.
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4500 BALL ROAD N.E. - N
CiRCLE PINES, MN 55014-1818 tm e rEm
. (612) 786-6020 3-2L-9
METHOD 201A - DETERMINATION OF PM,, EMISSIONS
(Constant Sampling Rate Procedure)

(S5 FR 14246)

1. Applicability and Principle

1.1 Applicability. This method applies to the in-stack measurement of
particulate matter {PM) emissions equal to or less than an aerodynamic
diameter of nominally 10 um (PM,,) from stationary sources. The EPA
recognizes that condensible emissions not collected by an in-stack method are
also PM;,, and that emissions that contribute to ambient PM,; levels are the
sum of condensible emissions and emissions measured by an in-stack PM,,
method, such as this method or Method 201. Therefore, for establishing source
contributions to ambient levels of PM,,, such as for emission inventory
purposes, EPA suggests that source PM;, measurement include both in-stack PM,
and condensible emissions. Condensible emissions may be measured by an
jmpinger analysis in combination with this method.

1.2 Principle. A gas sample is extracted-at a constant flow rate
through an in-stack sizing device, which separates PH greater than PM,qg-
Yariations from isokinetic sampling conditions are maintained within
well-defined Timits. The particulate mass is determined gravimetfica]]y after
removal of uncombined water. )

2. Apparatus

NOTE: Methods cited in this method are part of 40 CFR Part €0,
Appendix A. _

2.1 Sampling Train. A schematic of the Method 201A sampling train is
shown in Figure 1. With the exception of the PM,, sizing device and in-stack
filter, this train is the same as an EPA Methed 17 train.

2.1.1 Nozzle. Stainless steel {316 or equivalent) with a sharp tapered

-leading edge. Eleven nozzles that meet the'design specifications in Figure 2

1

: : , . s
I veriten 3 & cerreztfed vaies e o7 s FR K241
Af, i7 16%¢
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are recommended. A large number of nozzles with small nozzle increments
jncrease the likelihood that a single nozzle can be used for the entire
traverse. If the nozzles do not meet the design specifications in Figure 2,
then the nozzles must meet the criteria in Section 5.2.

2.1.2 PM,, Sizer. Stainless steel (316'or equivalent), capable of
determining the PM,, fraction. The sizing device shall be either a cyclone
that meets the specifications in Section 5.2 or a cascade impactor that has
been calibrated using the procedure in Section 5.4,

2.1.3 Filter Holder. 63-mm, stainless steel. An Andersen filter, part
number SE274, has been found to be acceptable for the in-stack filter.
NOTE: Mention of trade names or specific products does not constitute
endorsement by the Environmental Prﬁtection Agency.

2.1.4 Pitot Tube. Same as in Method 5, Section 2.1.3. The pitot lines

'shall be made of heat resistant tubing and attached to the probe with

stainless steel fittings.

2.1.5 Probe Liner. Optional, same as in Method 5, Section 2.1.2.

2.1.6 Differential Pressure Gauge, Condenser, Metering System,
Barometer, and Gas Density Determination Equipment. Same as in Method 5,
Sections 2.1.4, and 2.1.7 through 2.1.10, respectively. .

2.2 Sample Recovery.

2.2.1 Noizle, Sizing Device, Probe, and Filter Holder Brushes. Nylon
bristle brushes with stainless steel wire shafts and handles, properly sized
and shaped for cleaning the nozzle, sizing device, probe or probe liner, and
filter holders.

2.2.2 MWash Bottles, Elass Sample Storage Containers, Petri Dishes,

Graduated Cylinder andlBa1ance} Plastic Storage Containers, Funnel and Rubber

L-9




Policeman, and Funnel. Same as in Method 5, Sections 2.2.2 through 2.2.8,
respectively.
2.3 Analysis. Same as in Method 5, Section 2.3.

3. Reagents

The reagents for sampling, sample recovery, and analysis are the same as

that specified in Method 5, Sections 3.1, 3.2, and 3.3, respectively.
4. Procedure

4.1 Sampling. The complexity of this method is such that, in order to
obtain reliable results, testers should be trained and experienced with the

test procedures.

4.1.1 Pretest Preparation. Same as in Method 5, Section 4.1.1.
4.1.2 Preliminary Determinations. Same as in Method 5, Section 4.1.2,
except use the directions on nozzle size selection and sampling time in this

lees Fama
method. Use of any nozzle greater that 0.16 in. in diameter require a ?

-y
"y
—_
~

9>
-
'

sampling port diameter of 6 inches. Also, the required maximum number of
traverse points at any location shall be 12.
4.1.2.1 The sizing device must be in-stack or maintained at stack

temperature during sampling. The-blockage effect of the (SR sampling assembly

o

will be minimal if the cross-sectional area of the sampling assemble is
ie D 2 17.5 ymches
3 percent or Tess of the cross-sectional area of the duct.’ If the

cross-sectional area of the assembly is greater than 3 percent of the

cross-sectional area of the duct, then either determine the pitot coefficient
at sampling conditions or use a standard pitot with a known coefficient in a

configuration with the CSR sampling assembly such that flow disturbances are

minimized.
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4.1.2.2 The setup calculations can be performed by using the following
procedures.

4.1.2.2.1 1In order to maintain a cut size of 10 pm in the sizing
device, the flow rate through the sizing device must be maintained at a
constant, discrete value during the run. If the sizing device is a cyclone
that meets the design specifications in Figure 3, use the equations in
Figure 4 to calculate three orifiézcﬁggajﬁsz): one at the average stack
temperature, and the other two at temperatures 128°C (%50°F) of the average
stack temperature. Use the AH calculated at the average stack temperature as

orifice
the, pressure head for the sample flow rate as long as the stack temperature

N :
during the run is within 28°C (50°F) of the average stack temperature. If the
stack temperature varies by more than 28°C (50°F), then use the

appropriate AH.

4.1,.2.2.3 To seilect a nozzle, use the equations in Figure 5 to
calculate Ap,;, and Ap,, for each nozzle at all three temperatures. If the
sizing device is a cyclone‘that does not meet the design specifications in
Figure 3, the example worksheets can be used.

4.1.2.2.4 Correct the Method 2 pjtot readings to Method 201A pitot
readings by mu1;ip1ying.the Method 2 pitot readings by the square of a ratio
of the Method 201A pitot coefficient to the Method 2 pitot coefficient. |

Select the nozzle for which Ap,, and Ap, , bracket all of the corrected

i Method 2 pitot readings. If more than one nozzle meets this requirement,

4
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select the nozzle giving the greatest symmetry. Note that if the expected
pitot reading for one or more points is near a limit for a chosen nozzle, it
may be outside the limits at the time of the run.

4.1.2.2.5 Vary the dwell time, or samp]ing time, at each traverse point
proportionately with the point velocity. Use the equations in Figure 6 to
calculate the dwell time at the first point and at each subsequent point. It
is recommended that the number of minutes“samp1ed at each point be rounded to
the nearest 15 seconds.

4.1.3 Preparation of Collection Train. Same as in Method 5,
Section 4.1.3, except omit directions about a glass cyclone.

4.1.4 Leak-Check Procedure. The sizing device is removed before the
post-test leak-check to prevent any disturbance of the collected sample prior
to analysis.

4.1.4.1 Pretest Leak-Check. A pretest leak-check of the entire

sampling train, including the sizing device, is required. Use the leak-check

prpcedure in Method 5, Section 4.1.4.1 to conduct a pretest leak-check.

4.1.4.2 Lleak-Checks During Sample Run. Same as in Method 5,
Section 4.1.4.1.

4.1.4.3 Post-Test Leak-Check. A leak-check is required at the
conclusion of each sampling run. Remove the cyclene before the leak-check to
prevent the vacuum created by the cooling of the probe from disturbing the
collected sample and use the procedure in Method 5, Section 4.1.4.3 to conduct
a post-test leak-check.

4.1.5 Method 201A Train Operation. Same as in Method 5, Section 4.1.5,
except use the procedures in this section for-isokinetic sampling and flow

rate adjustment. Maintain the flow rate calculated in Section 4.1.2.2.1

L-12
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throughout the run provided the stack temperature is within 28°C (50°F) of the
temperature used to calculate AH. If stack temperatures vary by more than
28°C (50°F), use the appropriate AH value calculated in Section 4.1.2.2.1.
Calculate the dwell time at each traverse point as in Figure 6.

4.2 Sample Recovery. If a cascade impactor is used, use the
manufacturer’s recommended procedures for sample recovery. If a cyclone is
used, use the same sample recovery as that in Method 5, Section 4.2, except an

increased number of sample recovery containers is required.

4.2.1 Container Number 1 (In-Stack Filter). The recovery shall be the
same as that for Container Number I in Method 5, Section 4.2.

4.2.3 Container Number 2 (Cyclone or Large PM Catch). This step is

optional. The anisokinetic. error for the cycione PM is theoretically Targef
than the error for the PM,, catch. Therefore, adding all the fractions to get
a total PM catch is not as accurate as Method 5 ar Method 201. Disassemble
the cyclone and remove the nozzle to recover the large PM catch.
Quantitatively recover the PK from the interior surfaces of the nozzle and
cyclone, excluding the "turn aroun@' cup and the interior surfaces of the exit
tube. The recovery shall be the same as that for Container Number 2 in
Method 5, Section 4.2.

4.2.4 Container Number 3 (PM,,). Quantitatively recover the PM from

all of the surfaces from the cyclone exit to the front half of the in-stack
filter holder, including the "turn around™ cup inside the cyclone and the
interior surfaces of the exit tube. The‘recovery shall be the same as that

for Container Number 2 .in Method 5, Section 4.2.

4.2.6 Container Number 4 (Silica Gel). The recovery shall be the same

as that for Container Number 3 in Method 5, Sectiocn 4.2.

L1-13




4.2.7 Impinger Water. Same as in Method 5, Section 4.2, under

*Impinger Water.”

4.3 Analysis. Same as in Method 5, Section 4.3, except handle
Method 201A Container Number 1 like fontainer Number 1, Method 201A Container
Numbers 2 and 3 1like Container Number 2, aﬁd Method 201A Container Number 4
Tike Container Number 3. Use Figure 7 to record the weights of PM collected.
Use Figure 5-3 in Method 5, Section 4.3, to record the volume of water
collected.

4.4 Quality Control Procedures. Same as in Method 5, Section 4.4.

4.5 PM,, Emission Calculation and Acceptability of Results. Use the
procedures in Section 6§ to calculate PM,, emissions and the criteria in
Section 6.3.5 to determine the acceptabi]ﬁty of the results.

5. <(Calibration
Maintain an accurate laboratory log of all calibrations.

5.1 Probe Nozzle, Pitot Tube, Metering System, Probe Heater

Calibration, Temperature Gauges, Leak-check of Metering System, and Barometer.

Same as in Method 5, Section 5.1 through 5.7, respectively.

L-14
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6. Calcylations

Calculations are as specified in Method 5, Sections 6.3 through 6.7,'and
6.9 through 6.11, with the additiocn of the following:

6.1 Nomenclature.

Moisture fraction of stack, by vo]ume, dimensionless.
Yiscosity constant, 51.12 micropoise for *K (51.05 micropoise
for *R).

Viscosity constant, 0.372 micropoise/°K {0.207 micropoise/*R).
Viscosity constant, 1.05 x 10™* micropoise/ K>

(3.24 x 107 micropoise/'Rz);

Yiscosity constant, 53.147 micropoise/fraction 0,.

Viscosity constant, 74.143 micropoise/fraction H,0.

Diameter of particles having a 50 percent probability of
penetration, ﬁm.

Stack gas fraction 0,, by volume, dry basis.

0.3858 °*K/mm Hg (17.64 °*R/in. Hg). _

Wet molecular weight of the stack gas, g/g-mole {1b/1b-mole).
Ory molecular weight of stack gas, g/g-mole (1b/1b-mo1el.
Barometric pressure at sampliing site, mm Hg -(in. Hg)..

Absolute stack pressure, mm Hg (in. Hg).

+

Total cyclone flow rate at wet cyclone conditions, m’/min | YES
(Ft3/min).

or ?ES/
Total cyclone flow rate at standard conditions, dscm/min :

(dscf/min). DSCFM

Average absolute temperature of dry meter, °K (°R).

Average absolute stack gas temperature, K (°R).

17
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Voscay = Volume of gas measured by the dry gas meter, corrected to
standard'conditions, dscm (dscf).

Vicseay = Yolume of water vapor in gas sample (standard conditions),

scm (scf).
§ = Total sampling time, min.
By = Viscosity of stack gas, micropoise.

6.2 Analysis of Cascade Impactor Data. Use the manufacturer’s
recommended procedufes to analyze data from cascade impactors.

6.3 Ana1ysis of Cyclone Data. Use the following procedures to analyze
data from a single stage cyclone.

§.3.1 PMH,, Weight. Determine the PM catch in the PM,; range from the
sum of the weights obtained from Container Numbers 1 and 3 less the acetone
blank.

6.3.2 Total PM Weight (optional). Determine the PM catch for greater
than PM;y from the weight obtained from Container Number 2 less the acetone
blank, and add it to the PM,, weight. |

6.3.3 PM,, Fraction. ODetermine the PM;; fraction of the total
particulate weight by dividing the PM,, particulate weight by the fota1
particulate weight. :

6.3.4 Aerodynamic Cut Size. Calculate the stack gas viscosity as

follows:

By =0 +C T, + G T+ foo ~C5 B

wSs

Na,/L(s.;_ Fwn (fv\/Dﬂg/' 27/

18
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6.3.4.1 The PM,, flow rate, at actual cyclone canditions, is calculated

) Ts = & r44c
as follows: | X 6) ) \/m((;d)
buit s(std) Ja)
T v K, =tTe%
_ 3 Q + w(std) . . -
Qs - K1 P, s(std) | _—8— S‘q,lSL mh,j ?“u .
~2,- .

S.ekyxee (roodldr,
| Q-

6.3.4.2 Calculate the molecular weight on a wet basis of the stack gas

as follows:
M, =M, (1-8,) +18.0 (B,)

6.3.4.3 Calculate the actual Dy, of the cyclone for the given

conditions as follows:

M, P Q,

L L

T ik p 0.7091 coTwal &z‘“
Ds; = 5y [ - ] [_s] pohasnet )

./‘LMV.

where B, = 0.027754 for metric units (0.15625 for English units).

6.3.5 Acceptable Resuits. ~The results are acceptable if two conditions
are met. The first is that 9.0 pgm < Dy < 11.0 pm. The second is that no
sampling points are outside Ap,;, and Ap,ju, or that 80 percent < I < 120
percent and no more than one sampling point is outside Ap_,_ and Ap,, . If ‘DSO

is Tess than 9.0 gm, reject the results and repeat the test.

19
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¥ozzle
Diame:er
(inches)

0.136
0.150
0.164
0.180
0.197
0.215
0,233
0.264
e.300
0.342
0.3580

R

-

Cone
Angle, 8
{Cegrees)

Figure 2.

+

l

| d
{

- —_——T !

tside
taper, ¢
{egrees)

15
15
15
15
15
15
15
15
15
13
15

traight inlet

—

I
l

_length, ¢

“{inche

<0.05
<0.05
<3.05
£0.05
<0.05
<0.05
€0.05
<0.05
<€0.05
€0.05
<0.a5

s}

2.653¢0.05
2.
1.
1.
1.
1.
1.
1.
1.
1.
1.

Nozzle design specifications.
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Total Length

L
(inches) .

55320.05
$70*0.05
572£0.05
49120.05
45 *0.05
45 20.05
45 20.05
48 *0.05
45 20.05
45 :0.05
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Cyclone Interior Dimensions

D
Din | | ‘
| in i ( s |
E:::'.f:::::::'.::'.'.:::::'.::‘.:::::'.:::‘.'.:‘.: ' De S N
——
Do
H
Z
¥ 1
B | Heup
De’ I
Dcup l
Dimensions (+0.02 cm, +0.01 in.)
Dirn D|De| B{H | h' | Z | S |wew|oewr|DeDol E
CIM .27 |4.47 1.60 .88 [6.95 |2.24 [4.71 [1.57 2.25 k.45 [1.02 [1.24 |0.25
irn. Dp.so H.76 b.ss p.74 F.‘m 0.88 [1.85 {0.62 D.89 H.75 [0.40 {0.49 0.10 |

Figure 3. Cyclone design specifications.
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Barometric pressure, e inm. Hg
Stack static pressure, B‘.xn 2
Average stack temperature t,, F
Meter temperature, t °F

Orifice AH, in. H,0

Gas analysis:
%C0,
%0
%N, + xc5
Fraction moisture content B

Molecular weight of stack gas, dry basis:
My = 0.44(%C0,) +.32(%0,) + 0.28(%N,+%C0)=__ 1b/1b mole

Molecular weight of stack gas, wet basis:
M= Ms(1-B,)+ 18(B,,) = 1b/1b mole

L

Absolute stack pressure:

P=P + . % = in. H
* 13 T g
Viscosity of stack gas:
B, =152.418 +0.2552 t, + 3.2355 x 107 t2 + 0.53147 (%0,) - 74.143 B_=___ micropoise

Cyclone flow rate:

- 450)"
=___ ft¥/min

3

t
Q,= 0.002837 p, [ =

Figure 4. Example worksheet 1 (Page 1 of 2), cyclone f]o; rate and AH.
24
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[

hc‘+£-
rl,”

Orifice pressure head (AH) needed for cyilﬁ9£/§;ow rate:

" [Q,(I—B_m)?,]2 (t,~ 460) M, (1.083) AH, _

in. HZO
t,+ 460

Pl:ar

Calculate AH for three temperatures:

Pt cF

H AH, in. H,0

Figure 4. Example worksheet 1 (Page 2 of 2), cyclone flow rate and AH.
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Stack viscosity, g, micropoise

Absolute stack pressure, P, in. Hg

Average stack temperature, t , °F

Meter temperature, t_, °F

Method 201A pitot coeffigient, C,

Cyclone flow rate, ft/min, Q

Method 2 pitot coefficient, C°

Molecular weight of stack gas, wet basis, M,
Nozzle diameter, D, in.

st

[ I 2 D DN N TN B R

Nozzle velocity

3.056 Q,

n
DZ

n

v fi/sec

Maximum and minimum velocities:

Calculate R,.

0.2603 (y
R, = 0.2457 +| 0.3072 - WS, ) &

1.5 -

Vn

If R,;, is less than 0.5, pr if an imaginary nﬁmber occurs when calculating

Rain» use Equation 1 to calculate v, . Otherwise, use Equation Z.
Eq. 1 v, =V, (0.5) = ft/sec
Eq. 2 Vain = Va Rein = . ft/sec

Calculate R, .

0.2603 (|
R, = 0.4457 + | 0.5650 «+ Ef’ ) by
\'4

n

Figure 5. Example worksheet 2 (page 1 of 2), nozzle selection.
26
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If is greater than 1.5, use Equation 3 to calculate v, . Otherwise,
use tquation 4.

Eq. 3 Veax = ¥, (1.5) = ft/sec

Eq. 4 Veax ® Yo Rax = ft/sec

Maximum and minimum velocity head values:

Pe M, (Vain)®
=1.3686 x 107 =2 v ain)” in. H0

Ap 5
(t,+ 460) C|

min

P! HH (Vm)z

2
(t,+ 460) €.

Ap,., = 1.3686 x 107

in. H,0

Nozzle Number

D., in.
. Tt/sec
v._.., ft/sec

.4

v ft/sec

may?
i Appi. in. HO
in. H.,0

A

| ADE,.

ihC:rrtéT

Yelocity traverse data:

2

. 2
Ap(Method 201A)= Ap{Metho l = Af:) P

264 J.

Y-1i-91 PL
Figure 5. Example worksheet 2 (page 2 of 2), nozzle selection.
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Total run time, minutes =

Number of traverse points =

/
Ap, f Total run time ]
t,

7 -
BPavg [Number of points

where:
t, = dwell time at first traverse point, minutes.
Ap’y = the velocity head at the first traverse point (from a previous
traverse), in. H,0.
Ap’,, = the square of the average square root of the Ap’s (from a

previous velocity traverse), in. H,0.
At Qubsequent traverse points, measure the velocity &p and

calculate the dwell time by using the following equation:

t‘l

t, = —— yAp,, where n =2,3,....total number of sampling points
Ap,

where:
t, = dwell time at traverse point n, minutes.
Ap, = measured velocity head at boint n, in..Hzo.
4p, = measured velocity head at point 1, in. H0.

Figure 6. Example worksheet 3 (page 1 of 2), dwell-time.
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Port No

Port No

N .
1 . f !
by d - - - - -~ i
]
. |
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Plant

Date

Run no.

Filter no.

Amount of liquid lost during transport
Acetone blank volume, ml

Acetone wash volume, m! (4)

(5)

Acetone blank conc., mg/mg (Equation 54, Method 5)

Acetone wash blank, mg (Equation 5-5, Method 5)

Cortainer
number

Weight of PM 44

(mg)

Final weight

Tare weight

Weight gain

Weight of PM10

Less acetone blank ...

.............................

. Figure 7. Method 201A analysis sheet.
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TABLE 1. PERFORMANCE SPECIFICATIONS FOR SOURCE PM,, CYCLONES

AND NOZZLE COMBINATIONS
Parameter Units Specificatian
1. Collection efficiency Percent Such that collection efficiency
falls within envelope specified
by Section 5.2.6 and Figure 8.
2. Cyclone cut size (Dg,) um 10 + 1 m aerddynamic diameter

TABLE 2. PARTICLE SIZES AND NOMINAL GAS VELOCITIES FOR EFFICIENCY

Particle size (pgm)*

Target gas velocities (m/sec)

7+1.0

15 + 1.5 25 ¢+ 2.5

5t+0.5
7+0.5
10 £ 0.5
14 £+ 1.0
20 £+ 1.0

(2a) Mass median aerodynamic diameter.
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PERCENT EFFICIENCY

T T [ 1 | T_

m—

m-——

o —

m-—.

w-—

Q= 17<v< T m/s ]

m —

9<y <17 m/s

m —
vy<Sm/s

10 —

54— ' -
| l | 1 I

1 2 -4 § 8 10 20 4

AERODYNAMIC DIAMETER {um)

Figure 8. Efficiency envelope for the PM,, cyclone.
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PERCENT EFFICIENCY-

I |

O T 11 _

m—

m——-

m-——

m-—-

m_

4 —
17<vy< 7 m/s

X - —
9<y <17 m/s

m —
¥y<9Im/s

10 —

g p— —
| T i |

o 2 0.4 g6 08 1 2 4

VSTK / STKgq

311433

Figure 9. Efficiency envelope for first calibration stage.
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DETERMINATION OF CARBON MONOXIDE EMISSIONS
FROM STATIONARY SOURCES

Carbon monoxide concentrations were determined in accordance
with CFR Title 40, Part 60, Appendix A ({revised July 1, 1690}, EPA
Method 10 using the integrated sampling technique. An integrated gas
sample is extracted from a three-point sampling traverse and analyzed
for carbon monoxide content wusing a ACS Model 3300 nondispersive
infrared analyzer (NDIR). This analyzer has a measuring range of 0-500
and 0-1000 ppm. The measuring method is single beam. Linearity is
better than #* 2% full scale and the noise is less than 0.5 fs, The
minimum detectable concentration is 5 ppm., Zero drift is rated at * 1%
fs per 24 hours and the span drift is less than 1% in a 24-hour period.
Response time 1is less than 15 seconds to 90% of final vreading.
Precision is rated at better -than + 0.5% fs on low range and *+ 1% fs on
high range. The flow rate through the analyzer is 1.0 + 0.5 LPM,,

Integrated flue gas samples are collected over a 2l-minute
period using a three or more point traverse. The flue gas samples are

collected at a flow rate of 400-1000 cc per minute. The flue gas is

dried wusing a desiccant column filled with silica gelor Drierite.
Integrated gas samples are collected in 44-liter Tedlar bags. The bags
are leak-checked immediately before initiation of sampling. The
integrated bags are housed in aluminum housings to eliminate any contact
with sharp objects which might cause puncture and leakage.

After sampling is complete, the bags are transported to the
taboratory for analysis. The bags are analyzed using a flow system
whereby any residual moisture and carbon dioxide are quantitatively
removed prior to introduction into the NDIR. This is accomplished using
two cartridges in series immersed in an ice bath. The first cartridge
contains silica gel or Drierite and the second cartridge Ascarite as
prescribed in EPA Method 10. The analyzer is then zeroed and calibrated

L-32

e mmemmmmem——————

|



|

using NBS traceable standard gases (Scott Specialty Gases). These gases
are introduced directly into the system and passed through the two
adsorbent cartridges. A high purity nitrogen zero gas is used to zero
the analyzer. Several concentrations of carbon monoxide 1in air
standards are used to calibrate the analyzer and to quality assure
intermittently the analysis of the individual flue gas samples.

The integrated bag samples are also analyzed for carbon
dioxide and oxygen by means of a standard Orsat analyzer equipped with a
100 cc buret using standard commercially available absorption reagents
in accordance with EPA Method 3. The moisture content of the flue gas
is determined independently 1in accordance with EPA Method 4 {large
impinger version) to allow mathematical conversion of the dry, COp-free
concentrations to actual flue gas conditions.

The reported carbon monoxide concentrations, uniess otherwise
noted, have been mathematically corrected for both carbon dioxide and
moisture content in accordance with the equations given in EPA Method
10.
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EPA

METHOD 0011 RECEIVED

| SAMPLING FOR FORMALDEHYDE EMISSIONS FROM sTaTioNary sources/UL 16 1990

1.0 SCOPE AND APPLICATION _ BrXrou 14204 TORIES

1.1 This method is applicable to the determination of.Destruction and Removal
Efficiency (DRE) of formaldehyde, CAS Registry nuzber 50-00-0, and possibly other
aldehydes and ketones from stationary sources as specified in the :regulations.
The methodology has been applied specifically to formaldehyde; however, many
laboratories have extended the application to other ‘aldehydes and ketones.
Cozpounds derivatized with 2,4-dinitrophenylhydrazine can be detected as low as
6.4 x 10°® 1bs/cu ftr (1.8 ppbv) in stack gas over a 1 h saxpling period, sampling
approximately 45 cu fr. .

2.0 SUMMARY OF METHOD

2.1 Gaseous and particulate pollutants are withdrawn isockinetically frem an
exission source and are collected in agqueous acidic Z,4-dinitrophenylhydrazine.
Formaldehyde present in the exissions reacts with the 2,4-dinitrophenylhydrazine
to form the formaldehyde dinitrophenylhydrazone derivative. The dinitrophenyl-
hydrazone derivative is extracted, solvent-exchanged, concentrated, and then
analyzed by high performance liquid chromatography.

3.0 INTERFERENCES

3.1 A decomposition product of 2,4-dinitrophenylhydrazine, 2,4-dinitreaniline,
can be an analytical interferent if concentraticns are high., 2,4-dinitroaniline
can coelute with the 2,4-dinitrophenylhydrazone of formaldehyde under high
performance liguid chromatography conditiens which may be used for the analysis.

“High concentrations of highly oxygenated compounds, especlally acetone, that have

the same retention time or mearly the same retention time as the dinitrophenyl-
hydrazone cf formaldehyde and that also absorb at 360 no will interfere with the
analysis,

Formaldehvde, acetone, and 2,4-dinitroaniline contaxination of the agueous acidie
2,4-dinitrophenylhydrazine (DNPH) reagent is frequently encountered. The reagent
must be prepared within five days of use in the field and must be stored in an
uncontaninated environment both before and after sazpling in order to minimize
blank problems. Some level of acetone contaminatien Is unavoidable, because
acetone 1s ubiquitous in laboratory and field operations., However, the acetone
contazination must be minimized, ‘

4.0 APPARATUS AND MATERIALS

4.1 A schezatic of the sanpling train is shown in Figure 1. This sampling train
configuration 1s adapted from EPA Method 3 procedures. The sampling train
consists of the following cozponents: Probe Kozzle, Pitot Tube, Differential -
Pressure Gauge, Metering System, Baroometer, and Gas Density Determination .
Equipment. :

4.1.1 Probe Nozgzle: Quartz or glass with sharp, tapered (30° angle) leading
edge. The taper shall be on the outside to preserve & constant inner diameter.
The nozzle shall be buttonhook or elbow design. A range of nozzle sizes suitable

INTERPOLL LABORATORIES
4300 BALL ROAD NE.
CIRCLe PINES, MN 55014-1819
(612) 785-€320
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for isokinetic sazpling should be available in increments of 0.16 ecm (1/16 in),
e.g., 0.32 to 1.27 e= (1/8 to 1/2 in), or larger i{f higher volume sazpling trains
are used. Each nozzle shall be calibracred according to the procedures ocutlined
{n Section 8.1, ’

4.1.2 Probe Liner: Borosilicate glass or quartz shall be used for the probe
liner. The tester should not allow the texzperature in the probe to exceed 120
+ 14°C (248 & 25°F). - .

4.1.3 Pitot Tube: The Pitot tube shall be Type S, as described in. Section 2.1
of EPA Method 2, or any other appropriate - device. .The pitot tube shall be
tattached to the probe to allov constant monitoring of ‘the stack gas velocicty.

The impact (high pressure) opening plane of the pitot tube shall be even with or

above the nozzle entry plane (see EPA Method 2, Figure 2-6b) during sazpling.
The Type 5 pitot tube assembly shall have a known coefficlent, determined as
outlined in Section 4 of EPA Hethod 2.

4.1.4 Differential Pressure Gauge: The differential pressure gauge shall be an
inclined manometer or equivalent device as described in Section 2.2 of EPA Kethod

2, One manometer shall be used for velocity-head readings and the other for
orifice differential pressure readings.

4.1.5 Jzpingers: The sazpling trzin requires a minimum of four impingers,
connected as shown in Figure 1, with ground glass (or equivalent) vacuum-tight
fittings. For the first, third, and fourth impingers, use the Greenburg-Smith
design, modified by replacing the tip with a 1.3-cm inside diaweter (1/2 in)
glass tube extending to 1.3 em (1/2 iIn) from the bottom of the flask. For the
-second Impinger, use & Greenburg-Szith impinger with the standard tip. Place &
thermometer capable of measuring temperature to within 1°C (2°F) at the outlet
of the fourth impinger for monitoring purposes.

4.1.6 Metering Svstem: The necessary coTponents are a vacuum gauge, leak-free
puxp, thermometers capable of measuring tezperature within 3°C (5.4°F), dry-gas
meter capable of measuring volume to within 1X, and relzted equipment as shown
in Figure 1. Az 2 minimum, the purp should be capable of & cfm free flow, and
the dry gas meter should have a recording ceapacity of 0-999.9 cu ft with a
resolution of 0,005 cu fr. Other metering systems may be used which are capable
of maintaining sazpling rates within 102 of disokinetic collection and of
determining sample volumes to within 2%Z. The metering system may be used in
conjunctien with a pitot tube to enable checks of isckinetic gampling rates,

4.1.7 PBarometer: The barometer may be mercury, aneroid, or other barometer
capable of measuring atmospheric pressure to within 2.5 mm Hg (0.1 in Hg). In
many cases, the barometric reading may be obtained from a nearby National Weather
Service Station, in which case the station wvalue (which is the absolute
barozetric pressure) is requested and an adjustment for elevation differences
betveen the weather station and sarpling point is applied at a rate of minus 2.5

mn Hg (0.1 in Hg) per 30 = (100 ft) elevation increase (vice versa for elevation
decrease).

4.1.8 Gas Densitv Determination Equipment: Temperature sensor and pressure
gauge (as described in Sections 2.3 and 2.4 of EPA Method 2), and gas analyzer,
if necessary (as described in EPA Xethod 3). The temperature sensor ideally
should be permanently attached to the pitot tube or sampling probe in a fixed
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configuration such that the tip of the sensor extends beyond the leading edge of
the piobe sheath and does not touch any metal. Alternatively, the sensor may be
attached just prior to use {n the field. Note, howvever, that {f the temperature
sensor is attached in the field, the sensor must be placed in an interference-
free arrangement with respect to the Type S pitot tube vpenings (see EPA Method
2, Figure 2-7). As a second zlternative, if a difference of no more than 1X in
the average velocity measurement is to be 1ntroduced the temperature gauge need
not be attached to the probe or pitot tube. L
4.2 Saxple Recovery N
4.2,1 Probe liner: Probe nozzle and brushes; Teflon® bristle brushes with
stainless steel vire handles are required. The probe brush shall have extensions
of stainless steel, Teflom®, or inert material at least as long as the probe,.
The brushes shall be properly sized and shaped to brush out the probe liner, the
probe nozzle, and the icpingers.

4.2.2 VWash Bottles: Three wash bottles are required. Teflon® or glass wash
bottles are recommended; polyethylene wash bottles should not be used because
erganic contazinants may be extracted by exposure to organic solvents used for
sample recovery.

4.2.3 Graduated Cvlinder and/or Belance: A gradusted cylinder or balance is
reguired to measure condensed water to the nearest 1 ml or 1 g. Graduated
cylinders shall have divisieons mnot >2 mlL. Laboratory balances capable of
weighing to 20.5 g are required.

4.2.4 Axber Glass Storspe Contaliners: One-liter wide-mouth amber flint glass

bottles with Teflom®-lined caps are required to store izmpinger water sazples.
The bottles must be seazled with Teflon® tape.

4.2.5 Rubber Policeman and Funnel: A rubber policeman and funnel are reguired.
to aid In the transfer of materials into and out of containers in the f£field. '

5.0 REAGENTS

Reagent grade chexicals or better grades shall be used in all tests. Unless
othervise indicated, all reagents shall conform to the specifications of the
Comzittee on Analytical Reagents of the American Chemical Sociery, where such
specifications are avalilable.

5.1 ¥atexr: HPLC-grade water is used in preparation of DNPH reagent nnd in nll
other applications in the saxpling train. .

5.2 Silica Gel: Silica gel shall be indicating vtype, 6-16 mesh. If the silica
gel has been used previously, dry at 175°C (350°F) for 2 h before using. New
silica gel may be used as received. Alternatively, other types of desiccants
(equivalent ¢r better) may be used. ' -

5.3 Crushed Jce: Quantities ranging from 10-50 1b may be necessary during =2
sa=pling run, depending upon ambient temperature. Samples which have been taken
must be. stored and shipped cold;  sufficient ice for this purpose must be
allowed. :
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tropheny agin ;. The 2,4-dinitrophenylhydrazine reagent
xuSt be prepnred in the lnborntory wi:hin five days of sanpling use in the field.
Preparation of DNFH can also be done in the field, with consideration of
appropriate procedures required for safe handling of solvent in the field. When
a container of prepared DNPH reagent is opened in the field, the contents of the
opened container should be used within 48 hours. All laboratory glassvare must
be vashed with detergent and water and rinsed with wvater’, ncthanol and methylene
chloride prier to use.

7
LY

NOTE: The glassware must not be rinsed with acetone or unacceptable levels of
acetone contazination will be introduced. If field preparation of DNPH is
performed, caution must be exercised in avoiding acetone contamination.

Reagent bottles for storage of cleaned DNFH derivatizing solution must be rinsed
with acetonitrile and dried before use. Baked glassware iz not essentizl for
preparation of DNPH reagent.

NOTE: DNPH erystals or DNPH solution should be handled with plastic gloves at
all times, with prompt and extensive use of running wvater in case of skin
exposure,

5.4.1 Prepavation of Agqueous Acidic QE?E: The following materials and reagents
are required for preparation of the .feagent.

5.4.1.1 Botrtles/Caps: amber 1l- or 4 L bottles with Teflon®-lined caps are
required for storing cleaned DNPH solution. Additional 4-L bottles are required
to collect waste organic solvents.

5.4.1.2 e Glass Container: at least one large glass container (8 to 16 L)
is regquired for mixing the agueous acidic DNPH zolutien.

5.4.1.3 §Svir Plete/layge Stir Bars/Stir Bar Retriever: a magnetic stir plate
and large stir bar are required for the mixing of the aqueocus acidic DNFH
solution. A stir bar retriever is needed for removzng the stir bar from the
large container holding the DNPH solution.

5.4.1.4 PBuchrmer Filter/Filter ask/Tilte aper: a large filter flask (2-4 L)
vith a buchnér filter, appropriate rubber sropper, filter paper, and connecting

tubing are required for filtering the agqueous acidic DNPH solutien prier to
cleaning.

2.4.1.5 Separatorv Funnels: at least one large :eparatory funnel (2 1) is
Tequired for cleaning the DNPH prior to use.

5.4.1.6  Beakers: beakers (150 =1, 250 nl, and 400 ml) are useful for
holéing/measuring erganie liquids vhen cleaning the agueous acidic DNPH solution
and for weighing DNPH crystals.

35.6.1.7 FIunpels: at least one large funnel is needed for pouring. the ;queous
acidic DNPH into the separatory funnel.

5.4.1.8 Graduated Cvlindeys: at least one large graduated cylinder (1 to 2 L)

is required for peasuring HPLC-grade water and acid wvhen preparing the DNPH
solution.
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5.4.1.9 op-load alange: -a one-place top loading balance iz needed for
weighing out the DNPH crystnls used to prepare the aqueous acidic DNPH solution.

5.6.1.10 Spatulas: :patul;s are needed for veighing out.DHPH vhen preparing the
agueous DNPH solution.

5.4.1.11 HPLC-Grade Watey: water (HPLC-grade) is required to li%.the'aqueous
DNPH solution.

l-.'
.

5.4.1.12 Bvdrochloric Acid: reagent grade hydrochleric.acid (npproximtely 128)
is required for acldifying the agqueous DNFH solution.
5.4.1.13 2.4-Dinitrophenvihydrazine: a supply of moist solid 2,4-

dinitrophenylhydrazine (DNPH) 1s required for preparation of aqueous acidic DNPH
solutfon. The quantity of water may wvary from 10 to 30I. Reagent grade or
equivalent iz reguired.

5.4.1.14 Hethvlene Chloride: . methylene chloride (suitable for residue and-
pesticide analysis, GCN4S, HPLC, GC, Spectrophotometry or equivalent) is required
for cleaning the aqueous acidic DNPH solution, rinsing glassware, and recovery
of saxple trains.

5.4.1.15 Cvclohexane: cyclohexané’(HPLC grade) is required for éleaning the
agueous acidic DNPH zelution.

NOTE: Do not use spectroanalyzed grades of cyclohexane if this sa=pling
methodology is extended to aldehydes and ketones with four or more carbon atoms.

5.4.1.156 Mecthanol: pethanol (HPLC grade or equivalent) is required for rinsing
glasswvare. )

5.4.1.17 Aceronitrile: acetonitrile (HPLC gradc‘ or equivalent) is required for
rinsing glasswvare.

5.4.1.18 Formaldehvde: Analytical grade or equivalent formaldehyde is required
for preparation of standards, If other aldehydes or kehoﬁes are used, analytical
grade or eq ivalent is required.

5.4.2 eparation o veous Acidic Reape Each batch of
DNPE rezgent should be prepared and purified vithin five days of sazpling,
acecording to the procedure described below.

5.4.2.1 Place an 8-1L ccntaincr under a fume hood on & magnetic stirrer. Add a
lacge stir bar and fill the container half full of HPIC-grade water. Save the
expty bottle from HPLC-grade water. Start the stirring bar and adjust the stir
Tate to be as fast as possible. Using a graduated cylinder, measure 1.4 rl of
concentrated hydrochleric acid. Slowly pour the acid into the stirring water.

Fumes may be generated and the water xmay become warm. Weigh the DNPH crystals
on a one-place balance (see Table 1 for approximate amounts) and -add to the
stirring acid sclution. Fill the 8 L container to the 8 L mark with HPLC wateT

and stir overnight. 1If all of the DNPH crystals have dissolved evernight, add
additional DRPH and stir for two more hours. Continue the process of adding DNFH
with additional stirring until a saturated solution has been formed. Filter the
DNPH solution using vacuum filtration. OGravity filtration may be used, but a




much longer time is required. Store the filtered solution in an axber bottle at
Troom Temperature.

TABLE 1. APPROXIMATE AMOUNT CF CRYSTALLINE DNTH USED
TO PREPARE A SATURATED SOLUTION

Azount of Moisture in DNTH ¥eight Regquired per 8 L ofbsdlution
10 weight percent 3l g
15 weight percent 33 g
30 wveight percent 40 g

Within five days of proposed use, place about 1.6 L of the DNPH reagent in a 2
L separatory funnel. Add approximately 200 wl of methylene chloride and stopper
the funnel. TWrap the stopper of the funnel with paper towels to absorb any
leakage. Invert and vent the funnel. Then shake vigorously for 3 minutes.
Initially, the funnel should be vented frequently (every 10 - 15 sec). Afcer the
layers have separated, discard the lower (organic) layer.

Extract the DKPH a second time with methylene chloride and finally with
cyclohexane. When the cyclohexane layer has separated from the DNPH reagent, the
cyclohexane layer will be the top layer in the separatory funnel. Drain the
lower layer (the cleaned extracted DNPH reagent solution) into an azber bottle
that has been rinsed with acetonitrile and allowed to dry.

5.4.3 Qualitv Control:- Take two aliquots of the extracted DNPH reagent. The
size of the aliquots is dependent upon the exact sazpling procedure used, but 100
2l is reasonably representative. To ensure thar the background in the reagent
is acceptable for field use, analyze one aliquot of the reagent according to the
procedure cf EPA Draft Method 8315. Save the other aliquot of agqueous acidic
DSPH for use as a method blank wvhen the analysis is performed.

5.4.4 ghipment to the Field: Tightly cap the bottle containing extracted DNPH
reagent using a Teflon®-lined cap. Sezl the bottle with Teflon® tape. Afrer the
bottle is labeled, the bottle may be placed in a friction-top can (paint can or

equivalent) containing a 1 -2 inch layer of granulated charcoal and stored at
azbient texzperature until use.

1f the DNPH reagent has passed the Qualiry Control criteria, the reagent may be
packaged to meet necessary shipping requiresents and sent to the sacpling area.
1f the Quality Control criteria are not met, the reagent solution may be Te-

extracted or the solution may be re- prepa*ed and the extraction seguence
repeated.

If the DNPH reagent is mot used in the field within five days of extraction, an
aliquot may be taken and analyzed as described Draft Methed 8315, 1If the reagent
meets the Quality Control requiredents, the reagent may be used. If the reagent
does not meet Quality Control requirements, the reagent must be discarded and nev
Teagent wust be prepared and tested. '
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5.4.5 Calculation of Acceptable levels of Impurit{es Iin DNPH Reagent: The
acceptable impuricy level (AIL, pg/ml) {5 calculated from the expected amalyte

level in the sampled gas (EAL, ppbv), the volume of air that will be szampled at
standard conditions (SVOL, L), the formula weight of the analyte (FW, g/mol), and
the volume of DNFH reagent that will be used i{n the i{mpingers (RVOL, mlL):

AIL « 0.1 x [EAL x SVOL x Fw/22.4 x (FW + 180)/FW)/(RVOL x 1000) .

where 0.1 £s the acceptable contaminant level, 22.4 is a factor reiating Ppbv to
E/L, 180 is a factor relating the underivatized analyte to the derivatized
analyte, and 1000 is a unit conversion factor.

5.4.6 sposa)l of FExcess DNPH Reagent: Excess DNPH reagent may be returned to
the laboratory and recycled or treated as aqueous waste for disposal purposes.
2,4-Dinicrophenylhydrazine 45 a flammable solid when dry so water should not be
evaporated from the solution of the reagent.

5.5 eld ke Standard Preparatfion: To prepare a formaldehyde field spiking
standard at 4.01 mg/ml, use a 500pl. syringe to transfer 0.5 ml of 37X by weight
of forzmaldehyde (401 mg/ml) to & 50 =l volumetric flask containing approximately
40 nlL of pmethanol, Dilute o 50 rlL with methanol.

6.0 SAMPLE COLLECTION, PRESIRVATION, AND HANDLING

6.1 Because of the cozplexity of this method, field personnel should be trained
in and experlenced with the test procedures in order to obtain reliable results.

6.2 Jlaboratorv Preparation:

6.2.1 All the components shall be maintained and calibrated ;ccorﬁing to the
procedure described in APTD-0576, unless otherwise specified.

€.2.2 Weigh several 200- to 300-g portions of silice gel In airtight containers
to the nearest 0.5 g. Record on each container the total weight of the silica
gel plus containers. As an altermative to preveighing the silica gel, it may
instead be weighed directly in the Iimpinger or sazpling holder just prior to
train assembly.

€.3 Preliminarv Field Determinations:

€.3.1 Select the simpling site and the minimuz nuzber of sampling peints
according to EPA Method 1 or other relevant criteria, Deterzine the stack
pressure, texperature, and range of velocity heads vsing EPA Method 2, A leak-
check of the pitor lines according to EPA Method .2, Sectien 3.1, must be
performed. © Determine the stack gas molsture content using EFA Approximation
Method &4 or its alternatives to establish estimates of Isokinetic sazpling-rate
settings. - Determine the stack gas dry molecular veight, as described in EPA
Method 2, Section 3.6. If integrated EPA Method 3 saxpling is used for molecular
weight determination, the integrated bag saxzple shall be taken simultaneously
with, and for the sase total length of time as, the sample run,

6.3.2. Select & nozzle size based on the-range of velocity heads so that it is
Not necessary to change the nozzle size in order to maintain {sokinetic saxpling
rates below 28 L/min (1.0 cfm). During the run, do not change the nozzle.




Ensure that the proper differential pressure gauge 15 chosen for the range of
velocity heads encountered (see Section 2.2 of EPA Kethod 2).

6.3.3 Select a suitable probe liner and probe length so that all traverse points
can be sampled, Feor large stacks, to reduce the length of the probe, consider
sa=pling from opposite gides of the stack. .

6.3.4 A minimum of 45 £r2 of saxple volume is required for the determination of
the Destruction and Removal Efficiency (DRE) of formaldehyde from incineration
systens (L5fc® is equivalent to one hour of sampling av 0.75 dsef). Additional

sample volume shall be collected as ecessitated by the capacity of the DNPH -

reagent and analytical detection limit constraints. To détermine the minimum
sazple volume required, refer to sawple calculations in Section 10.

§.3.5 Determine the toral 1length of sampling time needed to obtain the
identified minimm volume by cormparing the anticipated average sampling rate with
the volume requirement. Allocate the same time to all traverse points defined
by EPA Method 1. To avold timekeeping errors, the length of time sampled at each
traverse point should be an integer or an integer plus 0.5 min.

6€.3.6 In some circumstances (e.g., batch cycles) it may be necessary to sample
for shorter times at the traverse -points and to obtain smaller gas-volume
sazples. In these cases, careful documentation must be maintained in order to
allow accurate calculation of conecentrations.

6.4 Prevaration of Collection Train:

€.4.1 During preparation and assexbly of the sazpling train, keep all openings

vhere contanination can occur covered with Teflon® film or aluzminum foil until.

Just prior to assembly or until sa=pling is about to begin.

6.4.2 Place 100 ol of cleaned DNPH solution in each of the first two impingers,
anc leave the third impinger expry. I1f additional capacity is required for high
expectec concentrations of forwaldehyde in the stack gas, 200 ml, of DNPH per
izpinger may be used or additional irpingers may be used for sampling. Transfer
approximately 200 to 300 g of pre-weighed silica gel from its container to the
fourth izpinger. Care should be taken to ensure that the silica gel is not
entrained and carried out froz the impinger during sampling. PFlace the silica
gel container in a clean place for later use in the gample Ttecovery.
Alternatively, the weight of the silica gel plus impinger may be determined to
the nearest 0.5 g and recorded.

6.4.3 VWith a glass or quartz liner, install the selected nozzle using a Viton-A
O-ring vhen stack texmperatures are <260°C (500°F) and & voven glass-fiber gasket
wvhen texzperatures aTre higher. See APTD-0576 (Rom, 1972) for decails. Other
connecting systexs utilizing either 316 stainless steel or Teflon® ferrules may
be used. Mark the probe with heat-resistant tape or by some other method to
denote the proper distance into the stack or duct for each sampling point. -

6.4.4 Assexble the train as shown in Figure 1. During assembly, do not use any
silicone grease on ground-glass joints upstream of the impingers. Use Teflon®
tepe. 1f required. A very light coating of sf{licone grease may be used en
ground-glass joints dowvnstream of the impingers, bur the silicone grease should
be lizited to the outer portion (see APTD-0576) of the ground-glass jeints to
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minimize silicone grease contaxination., If necessary, Teflon® tape may be used
to  seal leaks. Connect all temperature sensors to an  approprlate
potentiometer/display unict. Check all temperature sensors at azbient
temperature,

€.4.5 Place crushed ice all around the impingers. .
6.4.6 Turn on and set the probe heating system at the desirEd operating
texperature. Allow time for the temperature to stablilize. .

6.5 Lesk-Check Exoceduzes:
6.5.1 Pre-test Lgak Check:

6.5.1,1 After the sampling train has been assexbled, turn on and setr the probe
heating system at the desired operating temperature. Allow tize £for the
texperature to stabilize. If a Viton-A O-ring or other leak-free connection is
used In assexmbling the probe nozzle to the probe liner, leak-check the train at
the sampling site by plugging the nozzle and pulling a 38l-zz Hg (15 in Hg)
vacuum,

KOTE: A lowver vacuum may be used, p.ovided that the lover vacuunm i{s not exceeded
during the tesct.

€.5.1.2 1If an asbestos string is used, do not connect the probe to the train
during the leak check. Instead, leak-check the train by first attaching a
carbon-filled leak check impinger to the Inlet and then plugging the inlet and
pulling a 38l-m= Hg (15 in Hz) vacuum. (A lower vacuum may be used 1f this lower
vacuux is not exceeded during the test.) Then connect the probe te the train and
leak-check at about 25 =z Hg (1 in Eg) vacuum, .Alternatively, leak-check the
probe with the rest of the saxpling train in one step at 381 mx Hg (15 in Hg)
vacuuz, Leakage Trates i{n excess of 4I of the average sazpling rate or >0.00057
=*/zin (0.02 cfm), whichever 1s less, are acceptable.

€.5.1.3 The following leak check instructions for the sampling train described.
in APTD-0576 and APID-058l may be helpful. Start the puxp with the fine-adjust
valve fully open and coarse-adjust valve completely closed. Partially open the
coarse-adjust valve and slowly close the fine-adjust valve until the desired
vacuum is reached. Do pot reverse direction of the fine-adjust valve, as liquid
will back up incto the train. If the desired vaciuum is exceeded, either perfomm
the leak check at this higher vacuum or end the leak check, as shown below, and
S£Tart over. : '

€.5.1.4 When the leak check is completed, first slowly remove the plug from the
inlet to the probe. VWVhen the wvacuuzm drops to 127 mm (5 'in) Hg or less,
immediazely close the coarse-adjust valve, Switech off the puzping system and
reopen the fine-acdjust valve, Do mnot recpen the fine-adjust valve until the
coarse-adjust valve has been closed to.prevent the liquid in the {mpingers froxm
being forced backward into the sampling line and silica gel from being entrained
backward into the thizd impinger :

6.5.2 Lgak Checks During Sarmpling Runs:

6.5.2.1 1f, during the sazpling run, & cocponent change (i.e., {z=pinger) becomes

~ A=
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necessary, a leak check shall be conducted {mmediately after the interruption of
saxpling and before the change {5 made. The leak check shall be done according
to the procedure described in Section 6.5.1, except that it shall be done at a
vacuum greater than or equal to the maximum value recorded up to that point in
the test. If the leakage xate 1x found to be no greater than 0.00057 =/min
(0.02 cfm) or 4 of the average sazpling rate (vhichever {r less), the resulrs
are acceptable, If a higher leakage rate is obtained, the tester must void the
sazpling tun, ' :

w0
v

NOTIE: Any correction of the sample volume by calculation reduces the integricy
of the pollutant concentration data generated and must be avoided.

6.5.2.2 Immedistely after a component change and before saxpling is re-
initiated, a leak check similar to a pre-test leak check must alse be conducted,

£€.5.3 Post-test leak Check:

6€.5.3.1 A leak check is mandatory at the conclusion of each sampling run. The
leak check shall be done with the same procedures as the pre-test leak check,
except that the post-test leak check shall be conducted at a vacuum greater than
. or equal to the maximzm value reached during the sazpling run. If the leakage
rate is found to be no greater than 0.00057 m¥/min (0.02 cfm) or 4% of the
average sazpling rate (vhichever 1is” less), the resulrs are accepteble. 1f,
however, a higher leakage rate is obtained, the tester shall record the leakage
rate and vold the sa=pling run.

6.6 a-plin ain Opera=zion:
6.6.1 During the sa=pling run, maintain an isokinertic :azpling'rate to vithin

102 of true isokinetic, below 28 L/min (1.0 c¢fm). Maintain a temperature around
the probe of 120" 2 14°C (248" =2 25°F).

6.5.2 For each run, record the data on & dats sheet such as the one shown in

Figure 2. Be sure to record the inictial dry-gas meter reading. Record the dry-
Eas meter readings at the beginning and end of each sazpling time increment, vhen
changes in flow rates are made, before and afrer each leak check, and vhen
saspling 1s halted. Take other readings required by Figure 2 at least once at
each sazple ‘point during each time increment and additional readings vhen
significant adjustments (20X varlation in velocity head readings) necessitate
additional adjustments in flow rate. Level and zero the mancmeter. Because the
manometer level and zero may drift due to vibrations and temperature changes,
make periodic checks during the traverse.

6.6.3 Clean the stack access ports prior to the test run to eliminate the chance
of saxpling deposited material. To begin sampling, remove the nozzle cap, verify
that the filter and probe heating systems are at the specified temperature, and
verify that the pitot tube and probe are properly positioned. Position the
nozzle at the first traverse point, with the tip pointing directly into the gas

Streax. Immediately start the pump and adjust the flow to isokinetic conditioens.

Nomographs, which aid in the rapid adjustment of the isckinetic sazpling rate
without excessive cozputations, are available. These nomographs are designed for
use when the Type S pitot tube coefficient is 0.84 2 0.02 and the stack gas
equivalent density (dry molecular weight) is equal to 29 = 4. APTID-0576 details
the Procedure for using the nomographs. If the stack gas molecular weight and
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the pitot tube coefficient are outside the above ranges, do not use the
nomographs unless appropriate steps are taken to compensate for the deviations.

6.6.4 Vhen the stack {s under significant negative pressure {equivalent to the
height of the impinger stexm), take care to close the coarse-adjust valve before
inserting the probe into the stack in order to prevent liquid from backing wup
through the train. If necessary, the puzp may be tutned on vith the coarse-
adjust valve closed. ' .
6.6.5 When the probe is in position, block off the openings around the probe and
stack access port to prevent unrepresentative dilution of the gas stream,

6.6.6 Traverse the stack cross section, as required by EPA Xethod 1, being

careful not to bump the probe nozzle into the stack valls wvhen sampling near the
walls or when removing or inserting the probe through the access port, in order
to minizize the chance of extracting deposited material.

6.6.7 During the test run, make periodic adjustments to keep the temperature
around the probe at the proper levels. Add more ice and, if necessary, salg, to
maintain a temperature of <20°C (68°F) at the silica gel outlert. Also,
pericdically check the level and zero of the manometer.

€.5.8 A single ttain shall be used for the entire saspling run, except in cases
vhere simultaneous sa=pling is required in Two oI more separate ducts oI at Tvo
cT Dore fferent locations within the same duct, or in cases wvhere equipment
fallure necessitates a change of trains. An additional train or additiocnal
trains may also be used for sazpling when the capacity.of a single train is
exceeded.

6.6.9 Vhen two or more trains are used, separate analyses of components from
each train shall be performed. If pultiple trains have been used because the
capacity of a single train would be exceeded, first impingers from each train may
be cozbined, and second impingers Irom each train may be combined.

€.6.10 Az the end of the samxpling mum, turn off the coarse-adjust valve, rexove
the probe and nozzle froz the stack, turn off the pu=p, record the £inal dry gas
meter reading, and conduct a post-test leak check. Also, leak check the pitor
lines as described in EPA Method 2, The lines must pass this leak check in order
to validace the velocity-head édata. '

6.6.11 Calculate percent isokineticicy (see Hcth;d 2) to determine whether the
Tun was valid or ancther test should be xmade,

7.0 SAMPLE RECOVERY

7.1 Preparatien:

7.1.1 Proper cleanup procedure begins as soon as the probe iz removed from the
stack a2t the end of the sazpling period.  Allow the probe to cool. When the
probe can be handled safely, wipe off all external particulate matter mear the
tip of the probe nozzle and place & cap over the tip to prevent losing or gaining
particulate matrer. Do not cap the probe tip tightly wvhile the sazpling train
is cooling because a2 vacuum will be created, drawving liguid froz the icpingers
back through the sa=pling train.




7.1.2 Before moving the sazpling train to the cleaznup site, remove the probe
from the sampling train and cap the open outlet, being careful not to lose any
condensate that might be present, Remove the umbilical cord from the last
{=oinger and cap the iopinger., If a flexible line iz used, let any condensed
water or liquid drain into the impingers. Cap off any open impinger inlets and
outlets. Cround glass stoppers, Teflon® caps, or caps of other inert materials
may be used to seal all openings. -7

7.1.3 Transfer the probe and impinger assexmbly to an area thatﬁls_clean and
protected from wind so that the chances of contaninating or losing the sample are
minimized. ’

7.1.4 Inspect the train before and during disassembly, and note any abnormal
conditions. :

7.1.5 Save a portion of all washing solutions (methylene chloride, water) used
for cleanup as a blank. Transfer 200 mL of each solution directly from the wash
bottle being used and place each in a separate, pre-labeled sample container.

7.2 Sazple Containers:

7.2.1 ontainer }: robe and Impinger Catches. Using 2 graduated cylinder,
measure to the nearest ml, and record the volume of the solution in the first
three ippingers. Alternatively, the solution may be weighed tc the nearest
0.5 g. 1Include any condensate in the probe in this determination. Transfer the
irpinger solution fron the graduated cylinder inte the azber flint glass bottle.
Taking care that dust on the ocutside of the probe or other exteriocr surfaces does
net get into the sazple, clean all surfaces to which the sample 1s exposed
(including the probe nozzle, probe fitting, probe liner, first impinger, and
impinger connector) with methylene chloride. Use less than 500 ml for the entire
wash (250 ml would be better, if possidble). Add the washings to the saxple
container, . .

7.2.1.1 Carefully remove the probe nozzle and rinse the inside surface with
methylene chloride from 2 wash bottle. Brush with a Teflon® bristle brush, and
rinse until the rinse shovs no visible particles or yellow color, after vhich
make a final rinse of the inside surface. Brush and rinse the inside parts of
the Swagelok® firting with methylene chloride in a similar way.

7.2.1.2 Rinse the probe liner with methylene chleride. While squirting the
methylene chloride into the upper end of the probe, tilt and rotate the probe so
that a1l inside surfaces will be wetted with methylene chloride. Let the
methylene chloride drain from the lower end into the sample container. The
tester may use & funnel (glass or polyethylene) to aid in transferring the liquid
wvashes to the container. Follow the rinse with a Teflen® brush. Hold the probe
in an inclined position, and squirt methylene chloride into the upper end as the
probe brush s being pushed with a twisting action through the probe. Hold the
sample container underneath the lover end of the probe, and catch any methylene
chloride, vater, and particulate matter. that is brushed from the probe. - Run the
brush through the probe three times or more, With stainless steel or other mecal
probes, run the brush through in the above prescribed manner at least six times
since there may be small crevices in vhich particulate matter can be entrapped.
Rinse the brush with methylene chloride or warer, and quantitatively collect
these wvashings in the sazple container. After the brushings, make a final rinse

[y
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of the probe as described above.

EQTE: Two people should clean the probe in order to minimize sample losses.
Between sazpling rums, brushes must be kept clean and free from contaxination.

7.2.1.3 Rinse the inside surface of each of the first three impingers (and
cornecting tubing) three separate times. Use a smill portion of methylene
chloride for each rinse, and brush each surface to vhich sample is #xposed with
a Teflor® briscle brush to ensure recovery of fine particulate matter. Water
will be required for the recovery of the impingers in addition to the specified
quantity of methylene chloride. There will be at -least two phases in the
izpingers, This two-phase mixture does not pour well, .and a significant azount
of the irpinger catch will be left on the walls. The use of water as a rinse
makes the recovery gquantitative. MHake a final rinse of each surface and of the
brush, using both methylene chloride and water.

7.2.1.4 After 2ll methylene chloride and water washings and particulate matter’
have been collected in the sample container, tighten the 1lid so that solvent,
water, and DNPH reagent will not leak out vhen the container is shipped to the
laboratory. Mark the height of the fluid level to determine whether leakage
vccurs during transpert, Seal the cantainer with Teflon® tape. Label the
container clearly to identify its contents.

7.2.1.5 1If the first two 1mpingcrs are to be analyzed separately to check for
breakthrough, separate the contents and rinses of the two impingers into
individual containers. Care must be taken to avoid physical carryover from the
first impinger to the second. The formaldehyde hydrazone is a2 solid vhich floats
and froths on top of the icpinger solution. Any physical carryover of collected
solisture into the second icpinger will invalidate a2 breakthrough assessment.

7.2.2 Comtainer 2: Samole Blank. Prepare a blank by using an azber flint Elass
container and adding a volume of DNT’H reagent and methylene chloride equal to the

total volume in Contaliner 1. Process the blank in the sa=ze zanner as Container
1.

7.2.3 Container 3: Silica Gel. Note the color of the indicating silica gel to
determine whether it has been completely spent and make a notation of its
condition. The impinger containing the silica gel mey be used as a sa=ple
transport container with both ends sealed with tightly ficting caps or plugs.
Ground-glass stoppers or Teflon® caps may be used, The silica gel impinger
should then be labeled, covered with alumimm foll, and packaged. on ice for
transport to the laboratory. If the silica gel is removed from the impinger, the
tester may use a funnel to pour the silica gel and a rubber policexzan to remove
the silica gel frex the izmpinger. It is not necessary to resove the szmall amount
of dust particles that may acdNere to the impinger wall and aTte diffieculr to
Temove. Since the gain in weight is to be'used for moisture calculations, de not
use water or other liquids to transfer the silica gel. If a balance is available
in the field, the spent silica gel (or silica gel plus i::pinger) may be weig‘hed
to the nearest 0.5-g.

7.2.4 Sazple containers should be placed in a cocler, cooled by alcthough not in
contact with ice. Sazple containers must be placed vertically and, since they
are glass, protected from breakage curing shipment. Sazples should be cooled
during shipment so they will be received cold at the laboratory.




8.0 CALIBRATION

B.1 Probe Nozrzle: Probe nexzles shall be calibrated before their inicial use
{n the fleld. Using a micrometer, measure the inside diameter of the nozzle to
the nearest 0.025 = (0.001 in). Make measurenents -at three separate places
across the diaseter and obrain the average of the measurements. The difference
between the high and low nuxbers shall not exceed 0.1 mx (0.004 in). WVhen the
nozzles become nicked or corroded, they shall be replaced and calibrated before
use. Each nozzle must be permanently and uniquely identified.

8.2 Pitot tube: The Type S pitot tube ass?ﬁbly shali.be calibrated according

to the procedure outlined in Section &4 of EPA Method 2, or assigned a nominal

coefficient of 0.84 {f it is not visibly nicked or corroded and if it meets
design and Iintercozponent spacing specifications.

8.3 Metering svstes:

8.3.1 Before its iInitial use in the field, the metering system shall be
calibrated according to the procedure outlined Iin APID-0576. Instead of
physically adjusting the dry-gas meter dial readings to correspond to the wvet-
test meter Teadings, calibration factors may be used to correct the gas meter
dial readings mathematically to the proper values. Before calibracing the
metering system, it is suggested that & leak check be conducted. For metering
systems having diaphragm puxps, the normal leak check procedure will not detect
leakages within the puxp. For these cases, the following leak check procedure
vill apply: make a ten-minute calibration run at 0.00057 =¥/min (0.02 ecfm). At
the end of the run, take the difference of the measured wet-test and dry-gas
meter volumes and divide the difference by 10 to get the leak rate. The leak
rate should not exceed 0.00057 =*/min (0.02 cfx).

8.3.2 fter each field use, check the calibration of the metering system by
peTforming three calibration runs at a single intermediate orifice setting (based
on the previous field test). Set the vacuur a2t the maximum value reached during
the test sevies. To adjust the vacuun, insert a valve between the weZ-Test peter
and the inlet of the metering system. Calculate the average wvalue of the
calibration facror. If the calibration has changed by more than 5%, recalibrate
the meter over the full range of orifice settings, as ocutlined in APID-0576.

8.3.3 Leak check of metering svstem: The portion of the sampling train from the
pump to the orifice meter (see Figure 1) should be leak-checked prior to initial
use and after each shipment. Leakage after the pump will result in less volume
being recorded than is actually sazpled, Use the followving procedure: Close the
ma2in valve on the meter box. Insert a one-hole rubber stopper with rubber tubing
attached into the orifice exhaust pipe. Disconnect and vent the lowv side of the
orifice manometer. Close off the low side orifice tap. Pressurize the system
to 13 - 18 em (5 - 7 in) water coluxn by bloving into the rubber tubing. Pinch
off the tubing and observe the manometer for 1 min. A loss of pressure on the
zanooeter indicates a leak In the meter box. Leaks pust be corrected.

FOTE: 1If the dry-gas-meter coefficient values obtained before and after a test

series differ by >51, either the test series must be voided or calculations for
test series must be performed using whichever meter coefficient value (i.e.,
before or after) gives the lower value of total sazple volume.
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8.4 Probe heater: The probe heating systez must be calibrated before iis
inicial use in the field according to the procedure outlined in AFPID-0576.
Probes constructed according to APID-0581 need not be calibrated if cthe
calibration curves in AFTD-0576 are used.

B.5 Jecperature gauges: Each thermocouple must be permanently and uniquely
rarked on the casting. All mercury-in-glass reference thermometers must conform

to ASTM E-1 63C or 63F specifications. Thermocouples should be calibrated in the
laborazory with and without the use of extension leads. If extension leads are
used in the field, the thermocouple readings at amblent alr temperatures, with
and without the extension lead, must be noted and recorded. Correction is
necessary if the use of an extension lead produces a change >1.5I.

" B.5.1 Jopinger and drv-gas mweter thermocou : For the thermocouples used to

measure the temperature of the gas leaving the ixpinger train, three-point
calibration at ice water, room air, and boiling water temperatures is necessary.
Accept the thermocouples only if the readings at all three temperatures agree to
£2°C (3.6°F) wvith those of the absolute value of the reference thermometer.

8.5.2 obe and stack thermocouple: For the thermocouples used to indicate the
probe and stack temperatures, a three-point calibration at ice water, boiling

vater, and hot oil bath temperatures must be performed. Use of a polint at roow
alr tezperature is recommended. The thermopeter and thermocouple must agree to
within 1.5I at each of the calibration points. A calibration curve (equation)
may be constructed (calculated) and the cdata extrapolated to cover the entire
texpeTrature range suggested by the manufacturer.

B.6 PRazometer: Adjust the barometer initially and before each test series to
agree to within 22.5 oo Hg (0.1 in Hg) of the mercury barometer or the corrected
barczetric pressure value reported by & nearby National Weather Service Statioen
({same altitude above sez level).

8.7 ZIriple-beam balance: Calibrare the triple-beam balance before each test
series, using Class S standard weights. Tne welghts must be within 20.5% of the
standards, or the balance must be adjusted to wmeer these limits.

9.0 CAILCULATIONS

Carry out calculations, retaining at least one extra decimal figure beyond that
of the acquired data. Round off figures after final calculation.

9.1 Caleculation of Toral Formaldehvde:

e

To determine the to:al'fomalde}iyde in mg, use the follovwing equ;ation:
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Total mg formaldehyde = C, x Vx DF x
{[g/mele aldehyde]/[g/mole DNPH derivative]} x
102 mE/bE _
vhere: "
C4 = measured concentration of DNPH-formaldehyde derivative, pk};;_
V = organlc extract volume, mL

DF = dilution facrtor

9.2 Foermaldehvde concentyation in stack gas:

Deternine the formaldeﬁyde concentration in the stack gas using the following
equation:

C: = K [total formaldehyde, mg} / Vg

where: T
K = 35.31 fr3/m® if V, ...y i5 expressed in English units
= 1.00 o¥/m’ 4f V_ e &5 expressed in metric umits

Vatstay = +volume of gas sazple as measured by dry gas meter, corrected to
standard conditions, dscm (dsef)

9.3 Average Dry Gas Meter Temperature and Average Orifice Pressure Drop are
obtained from the data sheet.

9.4 Drv Gas Volume: Calculate V(.4 and adjust for leakage, if pecessary,
using the equation in Section 6.3 of EPA Method 5.

9.5 Volume Vatey Vapor and Moisture Content: Calculate the volume of water
vapor and moisture content from equations 5-2 and 5-3 of EPA Method 5.

10.0 DETERMINATION OF VOLUME TO BE SAMPLED

To determine the minimm sacple volume to be collected, use the following
sequence of equations. ‘

10.1 From prior analysis of the vaste feed, the concentration of formaldehyde
(FORM) intreduced into the combustion systen can be calculated, The degree of
destruction and removal efficiency that is required is used to determine the

paximun amount of FORM allowed to be present in the effluent.

This amount may
be expressed as:

32k
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Max FORM, Maszz =
{ (WF) (FORM, cenc) (100 - IDRE) ] / 100
where: .
WF = mass flov rate of waste feed per h, g/h (1b/h) -
FORM, «~ concentration of FORM (wt I) introduced into the combusfi:or} process
DRE = percent Destruction .i.nd Removal Effic'icncy teq:.tired

Max FORM = mpass flow rate (g/h [1b/h]) of FORM emitted from the combustien
: source .

10.2 The average discharge concentration of the FORM in the effluent gas 1is
determined by comparing the Max FORM with the volumetric flow rate being
exhausted from the source. Volumetric flow rate data are available as a result
of preliminary EPA Method 1 - 4 determinarions: ’ '

Max FORM, conc = [Max FORM, Mass ] 7 DV,eorseq
vhere: e

DVerz(sray = volumetric flow rate of exhaust gas, dscm (dscf)

FORM,; conc = anticipated concentration of the FORM in the exhaust gas streax:,
g/dsem (1b/dscE)

10.3 In making this calculaticn, it {s recommended that a safety margin of at
least ten be included. : .

[LDLroes x 10] /[FORM (onc] = Vi

vhere:
IDlege = detectable anount of FORM in entire sampling train

Vire = miniwum dry standard volume to be collected at dry-gas meter

10.4 The following enalytical detection limits and DNPH Reagent Capacicy (bisegl )
on a total wolume of 200 nl in two impingers) must also be considered in
determining a volume to be sampled. )
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Table 2. Instrument Detection Limits and Reagent Capacitry for Formaldehyde

Analysis?
Analyte Detection Limit, ppbv?  Reagent Capacirty, ppav
formaldehyde 1.8 . €6
acetsldehyde 1.7 ) 70
acrolein 1.5 75
acetone/propionaldehyde 1.5 " 75
butyraldehyde 1.5 79
methyl ethyl ketone 1.5 79
valeraldehyde 1.5 B4
isovaleraldehyde 1.4 84
hexaldehyde 1.3 88
benzaldehyde 1.4 84
o-/m-/p-tolualdehyde 1.3 B9
dimethylbenzaldehyde 1.2 .93

! Oxygensted compounds in addition to formaldehyde are included for comparisen
with formaldehyde; extension of the methodology to other compounds is possible.

2 Detection limits are determined in solvent. These values therefore represent
the optimuz capabllity of the methodology. :

11.0 QUALITY CONTROL

11.1 Saspling: See EPA Manual 600/4-77-027b for Method 5 quality control.

11.2 Anelvgis: The quality assurance prograxm required for this method includes

the analysis of field and method blanks, procedure validations, and analysis of
field spikes. The assessment of combustion data and positive identi{fication and
quantitation of formaldehyde are dependent on the integrity of the samples
Teceived and the precision and acecuracy of the analytical methodology. Qualircy
Assurance procedures for this methed are designed to monitor the performance of
the analytical methodology and te provide the required information to take
cortective action if problems are observed in laboratory eperations or in field
sampling activities.

11.2.1 Field Blapks: Field blanks must be submitted with the samples collected
at each sampling site. The field blanks include the sample bottles containing
aliquots of sample recovery solvents, methylene chloride and water, and unused
DNPE reagent. At a minimum, one cozplete saxmpling train will be assexmbled in the
field staging area, taken to the sampling area, and leak-checked at the begimning
and end of the testing (or for the same total number of times as the actual
sazpling train). The probe of the blank train must be heated during the sample
test. The train will be recovered as if it were an actual test sample. No
gaseous zample will be passed through the Blank sampling train.

11.2.2 Hethod Blanks: A method blank must be prepared for each set of
analytical operations, to evaluate contazination and artifacts that can be
derived from glassware, reagents, and saxzple handling in the laboratory.

Laa,
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11.2.3 Field Splke: A field spike is performed by introducing 200 pL of the
Field Spike Standard into an impinger containing 200 ml of DNPH- solution.
Standard {mpinger recovery procedures are folloved and the field spike sample is
returned to the laboratory for analysis. The field spike is used as & check on
field handling and recovery procedures. An aliquot of -the field spike standard
is Tetained in the laboratory for derivatization and comparative analysis.

12.0 METHOD PERFORMANCE :

e

12.1 Xethod performance evaluation: The following expected nethod performance

parameters for precision, accuracy, and detection limits are provided in Table
3.

Table 3. Expected Method Performance for Formaldehyde

Parazeter Precision laccuracy? Detection Limit?
Matrix: Dual +15% RFD +20% 1.5 x 1077 1b/fc?
trains ‘ (1.8 ppbv)

b

1 Relative percent difference limit for dual trains,

2 Llimit for field spike recoveries.

3 The lowver reporting limit having less than 1% probablility of felse positive
detection.
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Environmental Protection Agency

MrTHOD 25A-—DETERMINATION OF TOTAL Gas-
ros5 ORcanNic CONCENTEATION UsIimg a
FrLaxz [ONIZATION ARNALYZZR

1. Applicability and Principle

1.1 Applcability. This method applies to
the measurement of total gaseous organic
concentration of vapors consisting primarily
of alkanes, alkenes, and/or arenes (aromatic
hydrocarbons). The concentration is ex.
pressed In terms of propane (or other appro-
priate organic calibration gas) or In terms of
carbon.

1.2 Principle. A gas sample Is extracted
from the source through a heated sample
iine, if necessary, and glass {iber filter to a
flame jonization analyzer (FLA). Results are
reported as volume concentration equiva-
lents of the calibration gas or as carbon
equivalents.

2. Definitions

2.1 Measurement System. The total
equipment required for the determination
of the gas concentration. The system con-
sists of the following major subsystems:

2.1.1 Sample Interface. That portion of
the system that is used for one or more of
the following: sample acquisition, sample
transportation, sample conditioning, or pro-
tection of the analyzer from the effects of
the stack effluent.

2.1.2 Organic Analyzer. That portion of
the systern that senses organic concentra-
ton and generates an output proportional
to the gas concentration.

2.2 Span Value. The upper limit of a gas
concentration measurement range that is

O’—\

Pt. 60, App. A: Meth. 25A

specified for affected source categories In
the applicable part of the regulations. The
span value is established in the zpplcable
regulation and Is ususally 1.5 to 2.5 times the
applicable emission limit. If no span value is
provided, use a span value equivalent to 1.5
to 2.5 times the expected concentration. For
convenience, the span value should corre-
spond to 100 percent of the recorder scale.

2.3 Calibration Gas. A known concentra-
tion of a gas in an appropriate diluent gas.

2.4 Zero Drift. The difference in the
measuresment system response to a zero
level calibration gas before and after a
stated period of operation during which no
unscheduled maintenance, repair, or adjust-
ment took place.

2,5 Calibration Drift. The difference In
the measurement system response to 2 mid-
level callbration gas before and after a
stated period of operation during which no
unscheduled maintensnce, repair or adjust-
ment took place.

2.6 Response Time. The time interval
from a step change in pollutant concentra-
tion at the inlet to the emission measure-
ment system to the time at which 95 per-
cent of the corresponding final value is
reached &s displayed on the recorder.

2.7 Calibration Error. The difference be-
tween the gas concentration Indicated by
the measurement system and the known
concentration of the calibration gas.

3. Appargtus

A schematic of an acceptable measure-
ment system i{s shown in Figure 25A-1. The
essential components of the measurement
system are described below:

FlAlK

HEATED
EAMILE
/ LIME
PROVE i » QRGANIC
AMALYZER
ot . AND
7 HEGCORDER
PARTHCULATE :
CALIBRATION FILTER
VALVE
SAMP| E
’ FLHAP

Figura 2bA 1. thpgunic Concantration Measinemenl Sysiam.
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3.1 Orguardc Concentration Analyzer. A
fiame lonization analyzer (F1A) capable of
meeting or exceeding the specifications in
this method.

3.2 Sample Probe. Stainless steel, or
equivalent, three-hole rake type. Sample
holes shall be 4 mm [n diarmeter or smaller
and located at 16.7. 50, and 83.3 percent of
the equivalent stack diameter. Alternative-
ly, a single opening probe may be used so
that a gas sample {s collected {rom the cen-
trally located 10 percent ares of the stack
cross-section.

3.3 Sample Line. Stalnless steel or
Tellon® tubing to transport the sample gas
to the analyzer. The sample line should be
heated., if necessary, to prevent condernsa-
tion In the line, Co

3.4 Callbration Valve Assembly. A three-
way valve assembly to direct the zero and
calibration gases to the analyzers is recom-
mended. Otner methods, such as quick-con-
nect lnes, to route calibration ges to the
analyzers are applicable.

3.5 Particulate Filter. An in-stack or an
out-of-stack glass flber filter {s recommend-
ed if exhaust gas particulate loading is sig-
nificant. An outof-stack filter should be
heated to prevent any condensation.

3.6 Recocrder. A stripchasrt recorder,
analog computer, or digital recorder for re-
cording measurement data The minimum
data recording requirement is one measure-
ment value per minute. Note: This method
iz often applied in highly explosive areas.
Caution snd care should be exercised in
choice of equipment and Installation.

4. Calibrution end Other Geses

Geases used for calibrations, fuel, and com-
bustion air (if required) mre contained in
compressed gas cylinders. Prepsaration of
calibration geses shall be done according to
the procedure in Protocol No. 1, lsted in
Reference 9.2, Additionally, the manufac-
turer of the cylinder should provide a rec-
ommended shelf life for each calibration gas
cylinder over which the concentration does
not change more than =2 percent from the
certified value. For calibration gas values
not generally available (i.e., organics be-
tween 1 and 10 percent by volume), alterna-
tive methods for preparing calibration gas
mixtures, such as dilution systems, may be
used with prior approval of the Administra-
tor.

Calibration gases usually consist of pro-
pane in air or nitrogen and are determined
in terms of the span value. Organic corm-
pounds other than propane can be used fol-
lowing the above guidelines and making the
appropriate corrections for response {actor.

* Mention of trade narmes o specific prod-
ucts does not constitute endorszment by the
Environmental Protection Agency.

4.1 Fuel. A 40 percent H,/60 percent He
or 40 percent H,/60 percent N, gas mlixture
Is recommended to aveld an oxygen Syner.
gism effect that reportedly occurs whep
oxygen concentration varies significantly
from & mean value.

4.2 Zero Gas. High purity alr with less
than 0.1 parts per million by volume (Dpmyv)
of organic material (propane or carbonp
equivalent) or less than 0.1 percent of the
span value, whichever Is greater.

4.3 Low-level Calibration Gas. An organic
calibration gas with & concentration eguiva-
lent to 25 to 35 percent of the applicable
span value.

4.4 Mid-level Calibration Gas. An organic
cslibration gas with s concentration equiva-
lent to 45 to 55 percent of the applicable
span value.

4.5 High-level Calibration Gas. An organ-
ic calibration gas with a concentration
equivalent to 80 to 90 percent of the appl-
cable span value,

5. Mecsuremnent Syzlem Performance Speci-
fications

5.1 Zero Drift. Less than =3 percent of
the span value,

5.2 Calbraetion Drift. Less than =3 per-
cent of span value.

5.3 Calibration Error, Less than =5 per-
cent of the calibration gas value. :

8. Prelest Preporolions

6.1 Selection of Sampling Site. The loca-
tion of the sampling site {5 generally speci-
{ied by the applicable regulation or purpose
of the test: {.e,, exhaust stack, inlet Une, ete.
The sample port shall be located at least 1.5
meters or 2 equivalent diameters upstream
of the gas discharge to the atmosphere,

6.2 Location of Sample Preobe. Instsll the
sample probe so that the probe Is centrally
located In the stack, pipe, or duct and is
sealed tightly at the stack port connection

6.3 Measurement System Preparation
Prior to the emission test, assemble the
measurement system following the manu-
frcturer’s written instructions in preparing
the sample interface and the organic ansa.

lyzer. Make the system operabile.

FIA equipment can be calibrated for
almoest any range of total organics concen-
trations. For high concentrations of organ-
ics (>1.0 percent by veolume as propane)
modifications to rmost commonly available
analyzers are necessary. One accepted
method of equipment modification is to de-
crease the size of the sample to the analyzer
through the use of a smaller diametet
sample capillary. Direct and continuous
measurement of organic concentration Is &
necessary consideration when determining
any modification design.

6.4 Calibration Error Test. Immediately
prior to the test series, (within 2 hours of
the star: of the test) introduce zero gas and
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nigh-level calibration gas at the calibration
valve assembly. Adjust the analyzer output
to the appropriate levels, if necessary. Cal-
culate the predicted response for the low-
jevel and mid-leve!l gases based on a lipear
response line between the zero and high-
level responses. Then introduce low-level
snd mid-level calibration gases successively
to the measurement system. Record the an-
alyzer responses for low-level and mid-jevel
calibration gases and determine the differ-
ences between the measurement system re-
sponses and the predicted responses. These
differences must be less than 5 percent of
the respective calibration gas value. If not,
the measurement system is not acceptable
and must be replaced or repaired prior to
testing. No adjustments to the measurement
system shall be conducted after the calibra-
tion and before the drift check {Section 7.3).
If adjustments are necessary before the
completion of the test series, perform the
drift checks prior to the required adjust.
ments and repeat the calibration following
the adjustments. If multiple electronic
ranges are to be used, each additional range
must be checked with a mid-level calibration
gas to verify the multiplication factor.

6.5 Response Time Test. Introduce zero
gas into the measurement system at the
crlibration valve assembly. When the
system output has stabilized, switch quickly
to the high-level calibration gas. Record the
time from the concentration change to the
measurement system response equivalent to
85 percent of the step change. Repeat the
test three times and average the results.

7. Emission Mecsurement Test Procedure

7.1 Organic Measurement. Begin sam-
pling at the start of the test period, record-
ing time and any required process informa-
tion as appropriate. In particular, note on
the recording chart periods of process Inter-
ruption or cyclic operation.

7.2 Drift Determination. Immediately
following the completion of the test period
end hourly during the test period, reintro-
duce the zero &nd mid-level calibration
gases, one at a time, 1o the measurement
system at the calibration wvalve assembly.
{Make no adjustments to the measurement
system until after both the zero and calibra-
tion drift checks are made.) Record the ana-
lyzer response. 1f the drift values exceed the
Specified Hmits, invatdate the test results
Preceding the check and repeat the test fol-
lowing corrections to the measurement
system. Altermatively, recalibrate the test
Dmeasurement system as in Section 6.4 and
report the results using both sets of calibra-
tion data (i.e., data determined prior to the
test period and data determmined following
the test period).

8. Orpanic Concentretion Caloulgtions

Determine the a.vémge OTEanic concentra-
tion in terms of ppmv as propane or other

calibration gas. The average shall be deter-
mined by the integration of the ocutput re-
cording over the period specified {n the ap-
plicable regulation.

If results are required in terms of ppmv as

carbon, adjust measured concentrations
using Equation Z5A-1.

C.=K Ca.. Eq. 25A-1
YWhere:

C.=Organic concentration as carbon, ppmv.
Caa,=0rganic concentration as measured,
ppmv.
K =Carbon equivalent correction factor.
K =2 for ethane.
K =3 for propane.
K =4 for butane.
K =Appropriate response factor for other
organic calibration gases.
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CALCULATION EQUATIONS
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CALCULATION EQUATIONS

METHOD 2
=

_ } o s{avg)
V. = 85.48 C, (V Ap), 4 P, B
Qg = 6001 - B Ty A (=) (22592)

5, WS S S(an) -
Q, = 60V A
) _ 4.9 Q4 Sq

g 1 - BWS

RH* = 100 (vp, . 0.0003641 P_ (T4 - T .0)/vpyqy.
BY. = RH{vp, 4 )/P,

_ 4585 x 1072 Pt
T, {avg)

-

*Alternate equations for calculating moisture content from wet bulb and
dry buld data. ..
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SYMBOLS
Cross sectional area of stack, SQ. FT.
Cross sectional area of nozzle, SQ. FT.
Water vapor in gas stream, proportion by volume
Pitot tube coefficient, dimensionless

Concentration of particulate matter in stack gas,
wet basis, GR/ACF

Concentration of particulate matter in stack gas, dry
basis, corrected to standard conditions, GR/DSCF

Excess air, percent by volume

Dry test meter correction factor, dimensionless
Specific gravity (relative to air), dimensionless
Isokinetic variation, percent by volume

Molecular weight of stack gas, dry basis, g/g - mole.
Mass flow of wet flue gas, LB/HR

Particulate masg flow, LB/HR

MoiecuIaf weight of stack gas, wet basis, g/g, mole.
Total amount of particulate matter co]]ected,wg
Atmospheric pressure, IN. HG. (uncompensated)

Stack statﬁc gas pressure, IN. WC.

M-2
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Vm(std)

Yw(std)

vPtdb

£}

Absolute pressure of stack gas, IN.HG.
Standard absolute pressure, 29.92 IN. HG.
Actual volumetric stack gas flow rate, ACFM

Dry volumetric stack gas flow rate corrected to standard
conditions, DSCFM

Relative humidity,.i

Dry ?ulb temperature of stack gas, OF

Wet bulb temperature of stack gas, OF

Absolute average dry gas meter temperature, ©R
Absolute average stack temperature, OF
Standard absolute temperature, 528 OF (68 OF)
Total sampling time, min.

Total volume of 1iquid collected in impingers and
silica gel, ml

Volume of gas sample as measured by dry gas meter, CF

Volume of gas sample measured by the dry gas meter
corrected to standard conditions, DSCF

Volume of water vapor in the gas sample corrected to
standard conditions, SCF

Average actual stack gas velocity, FT/SEC

Vapor pressure at T4p, IN. HG.

M-3
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Y]

AP

Vapor pressure at T, IN. HG

Average pressure differential across the orifice
meter, I[N. WC.

Velocity pressure of stack gas, IN. WC.

Dry test meter correction coefficient, dimensionless

Actual gas density, LS/ACF

M-4
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METHOD 3

o

=EA

WS

CALCULATION EQUATIONS

100(%02 - ).5% C0)

0.264% N, - %02 + 0.5% CO

0.44(%{302) + 0.32 (%02) + 0.28 (%N.2 + %C0)

Hd (1 - Bws) + 0.18 Bws

Vu(std)

Vw(s’cd) ¥ Vm(std)




CALCULATION EQUATIONS

METHOD 5
P + AH/13.6
bar
v = 17.65 V_+vy (
m(std) m Tm(avg)
Vw(std) = (0.0472 VIS
8 - Vw(std)
ws Vw(std) * Vrn(std)
T )
td)
I = 0.0944 (. slavg) m(std) ,
PS Vs An B (I _?HS_)
15.43 M
c = — P
S Vm(std)
272.3 M_ P
¢ =T T
a s{avg) ( w(stdj m(std))
s - "3
(mp)l = 8.5714 x 10 CS Qs,d
1.3228 x 1071 M_ A
(ho)p = N —
P n
R i (mp)l + (ﬂlp)z
P 2

M-6
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SYMBOLS
Cross sectional area of stack, SQ. FT.
Cross sectional area of nozzle, SQ. FT.
Water Vdpor in gas stream, proportion by volume
Pitot tube coefficient, dimensionless

Concentration of particulate matter in stack gas,
wet basis, GR/ACF

Concentration of particulate matter in stack gas, dry
basis, corrected to standard conditions, GR/DSCF

Excess air, percent by volﬁme

Dry test meter correction factor, dimensioniess
Specific gravity (relative to air), dimensionless
Isokinetic variation, percent by volume

Molecular weight of stack gas, dry basis, g/g - mole.
Mass fiow of wet flue gas, LB/HR

Particulate mass flow, LB/HR

Molecular weight of stack gas, wet basis, g/g, mole.
Total amount of particulate matter co]1ectedi‘g
Atmospheric pressure, IN. HG. {uncompensated)

Stack static gas pressure, IN. WC.

M-7




Qs_d

RH

Tdb

Tm({avg)

Te(avg)

Tstd

Vm{std)

Yw(std)

YPtdb

Absolute pressure of stack gas, IN.HG.
Standard absolute pressure, 29.92 IN. HG.
Actual volumetric stack gas flow rate, ACFM

Dry volumetric stack gas flow rate corrected to standard
conditions, DSCFM

Relative humidity, %

Dry bulb temperature of stack gas, OF

Wet bulb temperature of stack gas, ©OF
Absolute everage dry gas meter temperature, O}
Absolute average stack temperature, OF
Standard absolute temperature, 528 OF (68 OF)
Total sampling time, min.

Total volume of 1iquid coliected in impingers and
silica gel, ml

Volume of gas sample as measured by dry gas meter, CF

Volume of gas sample measured by the dry gas meter
corrected to standard conditions, DSCF

Volume of water vapor in the gas sample corrected to
standard conditions, SCF

Average actual stack gas velocity, FT/SEC

Vapor pressure at T4y, IN. HG.

M-8
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YPtwb

AP

Vapor pressure at Typ, IN. HG

Average pressure differential across the orifice
meter, IN. WC. '

Velocity pressure of stack gas, IN. WC,
Dry test meter correction coefficient, dimensionless

Actual gas density, LB/ACF

M-3




Interpoll Laboratories
PM-10 Equations

Preliminary Run Calculations:

My=0.44By + 0.32B, + 0.28 (By + By)
MC
M, = Md(l - 100) + 0.18 (MC)
P,
Pam Bp* 1375
B = 152,418 + 0,2552 ¢t, + 3.2355x10°5 ¢}
+ 0,53147 (B,) - 0.74143 MC
t 460 0.2949
0, = 2.837x1072p L&, + 460)
MC
A o 1:083 (£, + 460) M, AH, Qn(l - —100)"-
Py t, + 460
o= )
M20IA _ A M2 P
A = A_p[ ou]
P

Dwell Times:

[}
o
(o

Firstpoint At,

(A
OtherPoints At = b ]JA‘P; wheren = 2, 3,

n \ rrpl

M-10
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Post Test Calculations:

Pot 1§Hs
£ = 17.64YV,| —m .
n{std Y vV, (tu YT
5.669x10°2 (£, + 460 |
@ = er : )[Vm(am + 0.04707 (Vf - Vi)]
x
W= 152,418 + 0.2552 £, + 3.2355x10°% &,

+ 0.53147 By - 0.74143 MC

MC
100

M =Md(1— )+O.18MC

)
o
]

— 0.2091
t + 460 0.7051
= 0,15625| —2——_ B
MSPR QI

H, = dry molecular weight of exhaust gas

Byy; = percent volume of €0, in exhaust gas on a dry basis
By, = percent by volume of 0, in exhaust gas on a dry basis
Bp = percent by volume of Nzin exhaust gas on a dry basis
By = percent by volume of C0 in exhaust gas on a.dry'basis

MC = percent by volume of water vapor in exhaust gas

M, ~ actual molecular welght of exhaust gas

P, = absolute pressure of exhaust éas, IN.HG

Pg = static pressure of exhaust gas, IN.WC

Py = absolute barometric pressure, IN.HG'

t = average exhaust gas temperature from preliminary

determination or point gas temperature,

Q' = cyclone flow rate at actual {(or stack) conditions, ACFM

M-11




Qqsy~ cyclone flow rate at dry standard conditions, DSCFH
AH = pressure drop across calibrated orifice, IN.WC

AH, = orifice coefficient or pressure drop across calibrated
orifice @ 0.75 DSCFM, IN.WC

t = temperature of dry test meter, °F

Apu°”= velocity pressure of gas stream as measured with S-type
pitot attached to cyclone, IN.WC

Ap“ = velocity pressure of gas stream as measured with S-type
pitot tube as per EPA Method 2 (preliminary traverse)}, IN.WC

c Xl plitot tube coefficient of S-type pitot tube attached to
cyclone, dimensionless

cl . pitot tube coefficient of S-type pitot tube used in
preliminary traverse, dimensionless

Atn = dwell time at traverse point n, where n = 2, 3, ..., 12,
minutes

At, = dwell time at the first sampling point, minutes

t = average stack gas temperature during test run, °F

@
i

total run time, minutes

Vnhﬂ]’ total dry volume of gas sampled, DSCF

Vi = final volume of water in sampling train condenser system, m}

Vi = initial volume of water in sampling train condenser system,
m

t, = average temperature of dry test meter during run, °F

¥ = dry test meter coefficient, dimensionless

AH = average pressure drop across the calibrated orifice in the
sampling train during the run, IN.WC

v, = volume of dry gas sampled as measured by the dry test meter
at meter conditions, CF

Dsu = actual or achieved 50% cutpoint for a given run of the
device or cyclone used to remove or skim off those particles
with aercdynamic equivalent diameters greater than or egual
to 10 microns, microns

M-12
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METHOD 10

Where

CO-PPM-DRY

CO-PPM-RET

GR/OSCF

mg/dscm

CALCULATION EQUATIONS

c0C02-free,dry,avg (1- c02,d/100)

CO-PPM.DRY {1 - MC/100)

5.0885 x 10-4 (CO-PPM-DRY)

1.165 (CO-PPM-DRY)

'8.5714 x 10-3 (GR/DSCF)(Qs,d)

2.9857 x 1073 Fy (GR/DSCF)

20.9~0

2,d

COCOg-free,dry,avg = average of two determinations of carbon

€Oz 4

»

02,4

monoxide on a dry, COy-free integrated
flue gas sample reported in ppm by
voliume

= carbon dioxide concentration of flue
gas-on a dry percent by volume basis

= oxygen concentration of flue gas on a
dry percent by volume basis

M~13




CO-PPM-DRY

CO-PPM-WET

GR/DSCF

mg/dscm

Qs,d

moisture content of flue gas on a percent
by volume basis

carbon monoxide concentration in ppm by
volume on a dry basis

carbon monoxide concentration in ppm by
volume on a wet or actual basis

concentration of carbon monoxide in
flue gas on a grains per dry standard
cubic foot basis (68 OF, 29.92 IN.HG.)

concentration of carbon monoxide in
flue gas on a milligrams per drg
standard cubic meter basis (60 YF,
29.92 IN.HG.)

emission or mass rate of carbon
monoxide on a LB/HR basis

volumetric flow rate of flue gas in dry
standard cubic feet per minute

emission factor of carbon monoxide in
pounds of carbon monoxide emitted per
million BTU heat input (LB/MMBTU)

F-Factor of respective fuel in dry
standard cubic feet of exhaust gas at
0% oxygen per million BTU of heat fnput
{DSCF/MMBTU)

M-14




|
|
t
|

CALCULATION EQUATIONS

Chromotropic Acid Method for Formaldehyde

_Ma X Vso]n
My =7V
alig
where mt‘ = mass of formaldehyde in total sample in ug
my = mass of formaldehyde in aliguot in ug
Vso]n = yolume of total sample in cc (500 cc normally)
Va]iq = volume of aliquot taken for analysis in cc
L0283 my
PPM.DRY = -
std
PPM-WET = PPM DRY (1-MC/100)
GR/DSCF = 5.45 X 10™% (PPM-DRY)
mg/dscm = 1.249 (PPM-DRY)
" = 8.5714 X 107> (GR/DSCF) (Q 4)

where PPM~DRY
PPM-WET
MC

GR/DSCF

concentration of formaldehyde in parts per
million by volume on a dry basis

concentration of formaldehyde in paris per
million by volume on an actual or wet basis

moisture content of gas on a percent by volume
basis

concentration of formaldehyde in gas on a
gragns per dry standard cubic foot basis
(68°F, 29.92 IN.HG.)

emission or mass rate of formaldehyde in pounds
per hour (LB/HR)

M-15 .




Method 25A

Total Gaseous Organics Calculation Equations

GR C/SCF = 2.180 x 10™ (ppm,w)
GR C/DSCF = 2.180 x 10 (ppm,w) /(1 - MC/100)
LB C/HR = B8.5714 x 10°° (GR/DSCF) (DSCFM)

where:

GR C/SCF = grains of total gaseous organics as carbon per actual
(wet) standard cubic foot

GR C/DSCF =grains of total gasecus organics as carbon per dry
standard cubic foot

Ls (_':/I-I‘R"-‘ 'pound-s_ of total gaseous organics as carbon emitted per

hour

Note 1: The Ratfisch Model RS55 Heated FID Analyzer. as nommally
oparated with a heated filter, heated sample line and heated
detector oven gives ppem,w.

Note 2: ppm,C = ppm as carbon = ppm methane

'

';
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Interpoll Laboratories, Inc,
(612) 786-6020

Calculation of (LB/KLB FLUE GAS)
Louisiana Pacific -~ Two Harbors, Minnesota
Dryer Particulate Emission Rate

Parameter Run 1 Run 2 Run 3
(0, 4) DSCFM 31908 30685 31989
mey (LB/HR) 175813 169074 176259
mey (10'LB/HR) 175.8 169.1 176.3
m, (LB/HR) 39.60 46.40 36.73
E (LB/KLB) 0.23 0.27 0.21
m, = 174457/31648 = (LB/HR)/(DSCFM) = 5.51 Q

From Method 2 Determination

M-17
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Interpoll Laboratories, Inc.
(612) 786-6020

Calculation of (LB/KLB FLUE GAS @50% EXCESS AIR)
Louisiana Pacific - Two Harbors, Minnesota
Thermal 0il1 Heater Particulate Emission Rate

Parameter Run_1 Run 2 Run_3
(th) DSCFM 15432 15120 167789
mg (LB/HR) 74228 72727 80707
my, (10°LB/HR) 74.2 72.7 80.7
ﬂ5 {LB/HR) 1.51 1.78 1.81
E (LB/KLB) 0.020 0.024 0.022
By (% v/v) 15.50 15.60 15.90
E (LB/KLB fliue gas adj. .
tc 50% Excess Air) 0.039 0.047 0.046
m, = 74559/15472 = (LB/HR)/(DSCFM) = 4.81 Q

From Method 2 Determination

5-412



APPENDIX N

SAMPLING TRAIN CALIBRATION DATA




|
i
i
|
I
|
|
1

|

Interpoll Laboratowriesz. lnc.

{a12) 7385-50560

EPA Method 5 Gas Metering Svstem
Quality Control Check Data Sheet

Job ;*f;?,//zzqf,ﬁz;pé;1<z_ Date ,&0274?z—
Operatof/jzz>7?§7/ Module NMNo. 2
- —_—

Instructions: Qperate the cortrol module at & flow rate equél
to "H& for 10 minutes before attaching the um-
bilicxl. Fecord the following data:

. G
Rar press_&zﬁgﬁa in. Hg. r = /?[fy HE /37 im. W.C.

Meter Temp. (<F)

Time Voluma

{min) (CF) Imlet Gutlet
( $457 23
L 7.0 ¢ 37 27

50| L4850 a2 4
eSO .6t 44; gb
10 Lsz. wus g 3/

"a"m= ’/'7( ‘25’ i"-\'l".«'g (tam)= BC’:/;;:}-, Sf

Calculate Yecm as follows:

— .3
Yem = _ 1.78& | ttn ¥ 45@)_'
7 Mm L_ F ]
: 0.5
.‘{::n = 1.78& { 34?' (Z»}_- +  A50
(,945¢7 ¢ 2257 Cog5 )
Ve = /42957
I4 Yen 12 not withinm the range of OUF7 to 1.0Z%, "the volums
metering svstem should be investigatsed befors begimning.”

CFR Title S0, Fart &0, Appsndix A, Methed S, Section 4.4.1%
S-432R
N-1 Page 11




Interpoll Labcrabtories. lno.

{(612) 785-50560

EPA Method S5 Gas Metering System
Quality Cantrol Check Data Sheet

Job 4//72’J 7}//4,“1,(5 Date 2 --/0-F2_

Operator —52?:;/ lf Module Nao. ;7
Yo

Instructions: Operate the control module at a flow rate equal
to "HE for 10 minutes bafore attaching the um-
bilical. Fecord the following cata:

Bar press A’Z-{Z in. Hg. . = 5://43 “HE ﬁ,gé im. W.C.

Meter Temp. (=F) I

Time Volume
(minm) (CH) Inliast Qutlet

TG . d0

2.3 775%2 5{&7 & 7 & 2
S0 \Zgs 75| S8 G
S g7 401 ¢F | 42
o |7¢8 50 o | 4R

Vo= 7, 8P| Areitw= g R oF

Calculate Yo~ as follows:

— I
Yermn = 1,786 ftm + 4&0)_1
lvl F. . _l

Yem = 1.78& 48,3 + asn

0.5
(/0083 ) ¢ ) ‘29,27 :l S 77,3

prrie

Team

Ythe volume

I Yerm 12 mot within the range of Q.97 .
& beginning."

.

metering systswm showld be investigatsd b
CFR Title 32, Fart 50, fApgendix &, Method S, Section 4.4.1

S-432R

N-2 Pace 11
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interpctl L=

(all)

EPA Method 5 Gas Metering System
Guality Control Check Data Sheet

Job LS o Aakt Boss Date = ~~-2 -F>

Operatar fégﬁzzgafﬂédJ@;Q\ Module No. =~

Instructions: Operate the control module at a flow rate equal
to "H& for 13 mimutes baefore attaching the um-
Bilical. Fecord the folligwing data:

Ear press 9;52 in. Hg. ., = Ap28 3 Ha /;gé im. W.C.

HMeter Temp. [(=F)
Time Yolume
{mind (CF Inl=t Outlat

(Dr >
2.5 |\ Frg 57 7/ 7
5.0 |\ 5o A 72
s (P 23| 2o | 20
10 }7/:/4//{‘37 e =/

V= 7 570 Avgltm)=. 7/39 oF

Calculate Yo~ as focllows: .

— ) .S
Ten = 1.78& (t. + 450) i
T Yen Fyo ——J
0.5
Yen = 1.75& { 7/,? Y o+ S50
{ 7« ) (=5 F0) %2/73
"’J':r\ = s yféé/’

I£ Yemn iz Mot within the range of .9
=

o 1.03%, "the volumz
metering system should b2 investigats T

CFR Title 59, Fart 50, &Gppendix &, Method 5, Sectiom 4.4.1
S-432R
N-3 = Page 11




interpoll Lagoratoriesz. lnc.
{&12) 785-5050

EPA Method S5 BGas Metering System
Quality Contrel Check Data Sheet

Jeb é/ﬂ% W Date o?—/l—f&

Dperator "z; pﬁéﬁﬂé&éﬁil&é;f Module No. 5;
7
£

Instructions: Operate the control module at & flow rate equal
to "HE for 10 minutes before attaching the um-
Bilical. Fecord the fcllowing data:

FILST  na 299 in. u.c.

Ear press _242 in. Hg. o

i

Time Voglume
(min) (CF)

e | ¢ g}éf;@DJ e
25 g7 G| ¢S 2 a
¢ gyl Qo) 7/ |23
5 g5 F | T | &3
w gz gp | 73 | 64

Vo= 7 7)) | Avatta= 4o g oF

Calculate Yo as follows:

— [ ]
Yem = 1.785 Lctm £ 850
Ly =3
“l" v m L=
. 0.5
“chn = 1.7E& { Y 4+ 440
(770 (. 9977) (2417 J24 37
. )
.li"crv = { 4g'5 &

0Z, "the volume

If Yemr i Mo 1.
= fore beginming.”

within the range of O
metering sv il

[ .
tem should bz investigsat
CFR Title 32, Fart &0, Gppendisx &, Methed 5, Sscticn 4.4, 1
S-432R
N-& Page 11
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Interpoll Laboratories, Inc.
(612} 786-6020

Nozzle Calibration
Data Sheet

Date of Calibration: 2-11-92 Nozzle Number 4-3

Technician: E. Trowbridge

The nozzle is rotated in 60 degree increments and the diameter at each
point is measured to the nearest 0.001 inch. The observed readings and

average are shown below,

Position Diameter
{inches)
1 .189
2 .194
3 . 180
Average: . 181
N-12




Interpoll Laboratories, Inc.
{612) 786-6020

Nozzle Calibration
Data Sheet

Date of Calibration: 2-~11-92 Nozzle: PM-10

Technician: E. Trowbridge

The nozzle is rotated in 60 degree increments and the diameter at each
point is measured to the nearest 0.001 inch. The observed readings and

average are shown below.

Position Diameter
(inches}
1 .158
2 .158
3 .158
Average: . 158
N-13



Date of Calibration:

Technician:

Interpoll Laboratories, Inc.

{612} 786-6020

Nozzle Calibration
Data Sheet

2-11-92

D. Van Hoever

Nozzle Number 7-4

J

The nozzle is rotated in 60 degree increments and the diameter at each
point is measured to the nearest 0.001 inch. The cbserved readings and

average are shown below.

Position Diameter
{(inches})
1 .241
2 .247
3 .248
Average: .245

e -
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Interpoll Laboratories, Inc.
(612) 786-68020

Nozzle Calibration
Data Sheet

Date of Calibration: 2-12-92 Nozzle Number 7-5

Technician: D. Van Hoever

The nozzle is rotated in 60 degree increments and the diameter at each
point is measured to the nearest 0.001 inch. The observed readings and

average are shown below.

Position Diameter
{inches)
1 . 311
2 .310
3 .311
Average: .311
N-15



Interpoll Laboratories, Inc.
(612) 786-6020

Nozzle Calibration
Data Sheet

Date of Calibration: 2-13-92 Nozzle: PM-10

Technician: E. Trowbridge

The nozzle 1is rotated in 60 degree increments and the diameter at each
point is measured to the nearest 0.001 inch. The observed readings and

average are shown below.

Position Diameter
(inches)
1 .198
2 .198
3 .198
Average: . 198
N-16




Interpoll Laboratories, Inc.
(612) 786-6020

Nozzle Calibration
Data Sheet

Date of Calibration: 2-13-92 Nozzle Number 7-4

Technician: 0. Van Hoever

The nozzle is rotated in 80 degree increments and the diameter at each
point is measured to the nearest 0.001 inch. The observed readings and

average are shown below.

Position Diameter
{inches)
1 .250
2 . 250
3 .248
Average: .249
N-17




Unit under test: '
vandor Fluk & ;?Z. /02\
Mode 1 s/ serial Number 5 ¢33 75
Range o — Z/8d °%  Thermocouple Type L

Date of Calibration /— Z -5 & . Technician £, 7o wWELIDGE

Method of Calibration:

a

@

Interpoll Laboratories, Inc.

Temperature Measurement Device
calibration Sheet

Cosparison aguingt ASTR mercury in glass thersometer using 2 thersastztled and insulated aluminuu block designed
to provide enifors teasersturs,  The tamperature is adjested by adjusting the voltage on the block Raatar
ceriridge,

Onega Mode) CL-300 Type € Thersotousla Simulator which provides 22 pracise tesoeratare ecvivalent millivelt
uigntls, The CL-00 15 cold jusction coapensated. Calibratiom accuracy is & 0,15 of span t2160 %) &1 degree
{for aequtive tomperatyres acd ¢ 2 degress. The CL-300 simulstes exactly the willivoltage of 4 Type &
thersacouple 4t the 1adicated tesperature.

Desired Temperaturea of Response of Deviation
Temp (%) Standard or Unit Under Test
Nominal Simulated Temp (°F) (%) at (%) (x)
0 7 _sD £ 1.0 2/
100 Y S 28 7. & LD
200 2 3 , L
300 -~ hLE , 22
400 — -
500 - % L&
§00 2.2 L2
700 ™~ . ’ &5_-.'
300 7*;2.% ‘ /? .
900 7 i -2
1000 >3 "7:; .
1100 ra Z % .
1200 > 3.4 IR
1300 ~ .8 L OF -
1400 > Y L)
1500 =/ Y 07
1600 - 2.4 /AR
1700 * /s Z L
1800 T~ R L
1900 - tg ,QZ ’
2000 Yl b . )
2100 - LD LAZ__
Averages: /, é; r/a-)_
OF = off scale response by unit under test (°F)
X dev = 100 At / (4680 + t)
g Unit in tolerance :
Unit was nct in tolerance; recalibrated - See new calibration sheet.
S-433

N-18



Interpcl] Laboratortes, Inc.

Temperature Measurement Device
Calibration Sheet

Unit under test: -
vendor e himan  Lendu st /

Saerial Numbar /0567_6’4‘5— t/:”ﬂ‘*/f)

Mode MDD Ico T
Range ~4 1o (999 ° £ %  Thermocouple Type A
Date of Calibration _%/z /7, Techniclan _2.¢z 44

Method of Calibration:

O Coeparison ageingt ASTH mercury in glass thermometer ssing 1 thersostatted and insulated aluninum block designed
to provide xniform temperature. Tha taspersture is sdjusted by adjusting the vollage on the block heater
cartridge,

ﬁ]/ Ozeqs Model CL-300 Type K Therzocouple Simulator which provides 22 precise temperatsre equivelent aillivelt
signals. The CL-300 is cold juection coupensated. Calidretion accuracy is 4 0.1 of soan (2100 %) +14degree
{for aejative temderatures add & 2 degrees. The CL-300 sisglates exactly the millivoltage of & Type K
theraocouple at the incicated temperature, -

Desired Temperature of Response of Deviation
Temp (°F) Standard or Unit under Test .
Kominal Simulated Temp (°F) (%) At (%) (%)
0 I ~ o & o -
100 we 76 7 . 7t
200 200 200 o (=]
300 }'Qz pred 2 ¢ 32
400 ﬁQ Ed 5 Y.
500 SO0 _’155’ S Iz
600 EZ E 1 Z— T
700 ﬁ / ;'02
800 gao E&E & 32
00 £, ¥
1000 % o /; 75
1100 /f . V7l / c?é
1200 o0 (ARl 2/ 2
1300 {30 ‘ /322 z2. /-2
1400 Yilze E & : Zs VoS-V
1500 LS00 /525 2¢<f [ 22~
1600 /éQQ . 2 2L fo 26
1700 §7OO A 27 . 77
1800 O Eéé i 2 .?
1900 i — ¢ 5/
2000 —_— -
2100 - —
Averages: 06,57

off scale response by unit under test (°F)
100 At / (460 + t)

1 h

unit in tolerance )
Unit was not in tolerance: recalibrated - See new calibration sheet.

QR &2

$-433
N-19 '




Interpoll Laboratories
{612)786-6020

S-Type Pitot Tube Inspection Sheet
Pitobe No. ¥— 22

Pitot tube dimensions:

External tubing diameter (Dt) . 37/45 IN.
Base to Side A opening plane (PA) , SE )/ IN.
Base to Side B opening plane (PB) 2 IN.
Alignment:

@y <100 2,

a, <100 V2

BI < KO 7/

82 < 50 /

7 <125 o/

W <.0625" 2 2

Distance from Pitot to Probe Components:

10. Pitot to 0.500 IN. nozzle : . 60 IN.
11. Pitot to probe sheath T.O2 IN.
12. Pitot to thermocouple (parallel to probe) 3. Yz IN.
13. Pitot to thermocouple {perpendicular to probe) ' 77624/ IN.
Date of Inspection: Inspected by:

2-/- 2/ M

N-20

5-348(1)
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Interpoll Laboratories
(612)786-6020

S-Type Pitot Tube Inspection Sheet

Pitobe No. (o~ 22

Pitot tube dimensions:

1. External tubing diameter (Dt) . Ts6 IN.
2. Base to Side A opening plane (P,) . Sz IN.
3. Base to Side B opening plane (PB) . ﬁ/Zle/” IN.
Alignment:
4. oy <100 £
5. a, <100 -/
6. By <50 /
7. BZ< 50 —~
8. 7 <.125" . B2
g. W <.0625" . &2
Distance from Pitot to Probe Components:
10. Pitot to 0.500 IN, nozzle , # 2~ 1N,
11. Pitot to probe sheath T, 82 IN.
12. Pitot to thermocouple {parallel to probe) < 22 IN.
13. Pitot to thermocouple {perpendicular to probe) 'f7ﬂ45214ﬂ.
Date of Inspection: Inspected by:

L 2--5

N-21

5-348(1)




(612)786-6020
S-Type Pitot Tube Inspection Sheet
"Pitobe Mo. 25— ¢

Pitot tube dinensions:

1. External tubing diameter (Dt) .. 3/3 IX.
2. Base to Side A opening plane (PA) L, YE D IN.
3. Base to Side B opening plane (Pg) L YR IN.
Alignment:

k. a, <100 iz

5. ciz <1Q° £’

6. B, <'S? -

7. Bz < 590 s

8. I <.125" 7

<
9. N <.0625* ..o ¢ .

Distance from Pitot-to Probe Components:

10. Pitot to 0.500 IN. nozzle , 75X IN.
11. Pitot to probe sheath BSZZ IN.
12. Pitot to thermocouple (parallel to probe) S IN.

13. Pitot to thermocouple (p'erpendicuhr to probe) . =40 1N

[g_ueets all EPA design criterfa thus G, = 0.84

7 Does not meet EPA design criteria - thus calibrate in wind tunnel

C,:

Date of Inspection: Inspected by: |
- T / )
e Lt 28

CFR Title 40 Part 60 Appendix A Method 2

N-22

c.nAnRitY __Jd
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(612)786-6020
S-Type Pitot Tube Inspection Sheet
- Pitobe Ko, .25 —S

Pitot tube dimensions:

1. External tubing diameter (Dt) .,/ = IK.
2. Base to Side A opening plane (PA) LS IR.
3. Base to Side B opening plane (PB) , /5E IX.

Alignment:
4, @y <100 7
5. G, <100 -
6. B, <50 /

0 2 :

7. 82 < 5 .
8. 7 <azst_ . 2 ) ]
9. W <,0625" ./ T -

Distance from Pitot to Probe Components:
10. Pitot to 0.500 IN. nozzle , T A IN.
11. Pitot to probe sheath ER A P
12. Pitot to thermocouple (parallel to probe) . L N,
13. Pitot to thgrmocoup‘le (p'erpendicu‘lar to probe) | -/ 2 1R,
LEZL Meets all EPA design criteria thus G, = 0.84
;7 Does not meet EPA design criteria ~ thus calibrate in wind tunnel

Cp =
Date of Inspection: Inspected by:
. 7. ((//‘2”/‘ /‘:
5. - .ag/—g,/ /;M(%/’J\é&

Ea

CFR Title 40 Part 60 Appendix A Method 2

N-23

S-348R(1)




1.
2.

10.
11.
12.
13.

&
7

S-Type Pitot Tube Inspection Sheet

(612)786-6020

Pitot tube dipensions:

External tubing diameter (Dt)
Base to Side A opening plane (PA)

"Pitobe No. R T -4

Base to Side B opening plane (PB)

M_ign_;nent:

oy <10° ,&\
dz <100 /
B, <'5° -
BZ < 50 2
Z <.125" .03

W o<.0825* 205

Distance from Pitot-to Probe Components:

Pitot to 0.500 IN. nozzle

Pitot to probe sheath

Pitot to thermocouple (pgraﬂe‘l to probe)
Pitot to thgmocoup‘le (p'erpendi cular to probe) 7%2 IN.

Meets all EPA design criteria thus Cv = 0.84

Does not meet EPA design criteria - thus calibrate in wind tunnel

C,:

Date of Inspection:

2/

L 347 IN.
R N,
L oS IN.
755 IR,
SZAZ |

CFR Title 40 Part 60 Appendix A Method 2

Inspected by:

SR

=48 1M

N-24
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INTERPOLL LABORATORIES

(612)786-6020

Stack Sampling Department - QA

Aneroid Barometer Calibration Sheet

Date S - 8 -9 /
Fa
Technician ? ',Qoswui%f\/
Mercury Column Barometer No. Adova -/
Aneroid Barometer No. Sh, < ECR09
Temperature
Actual Mercury | Ambient | Correction |Adjsted Mercury jInitial Aneriod|Difference
Barometer Read | Temp. Factor Barometer Read |Barometer Read |[(Pha-Pbm)
29.4/ 72C° | i/ 29.497 29.25 08
JadzEcl -, 00/ 27.27¢ 0G. 35 CS

Has this barometer shown any consistent problems ﬁith calibration? Yes/No. If

Ao,

yes, explain.

Has problem been alleviated? Yes/No. How? A/

*Note

Aneroid barometers will be calibrated periodically against a mercury column
barometer. The aneroid barometer to be calibrated should be placed in close
proximity to the mercury barometer and left to equilibrate for 20-30 minutes
before calibrating. Aneriod barometer will be calibrated to the adjusted
mercury barometer readings. $-312

N-25




INTERPOLL LABORATORIES.
(612)786-6020

Stack Sampling Department - QA
Aneroid Barometer Calibration Sheet

Date 7/?/9‘ /

Technician /):,’(é/?f //@,,7 r’?ée U
Mercury Colufin Barometer No. 7 X
Aneroid Barometer No. ﬂ/?"’/mt~7L{/ P/ /== S< 122
Temperature
Actual Mercury | Ambient | Correction |Adjsted Mercury |Initial Aneriod|Difference
Barometer Read | Temp. Factor Barometer Read |Barometer Read |(Ppa-Pbm)
29.27 70 S/ 25, /¢ 2./ 7 ~ o/

Has this barometer shown any consistent problems with calibration? Yes/No. If
yes, explain. 7

Has problem been alleviated? Yes/No. How?

*Note

Aneroid barometers will be calibrated periodically against a mercury column
barometer. The aneroid barometer to be calibrated should be placed in close
proximity- t6 the mercury barometer and left to equilibrate for 20-30 minutes
before calibrating. Aneriod barometer will be calibrated to the adjusted
"ercury barometer readings. S-312

0 N-26






