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Louisiana-Pacific Corporation

Route 8, Box 8263
Hayward, Wisconsin 54843
715/634-3454

March 18, 1993

i, Loy

ATTN: Robert Jorgenson

Air Pollution Control Spec.
Air Pollution Control Div.

CO Dept. of Health '

4300 Cherry Creek Drive South
Denver, CO 80222

Dear Mr. Jorgenson,

Enclosed please find one copy
Report No. 3-8023 "Results of

Air Emission Compliance Tests

of Interpoll Laboratories
the January 25 - 29, 1993
at. the Loulsiana Pacific
Colorado.

Waferboard Plant in Montrose,

A review of these results indicates the the E-Tube wet
electrostatic precipitator performed well within permit
limits.

We were however greatly disappointed with the CO
results which were higher than anticipated.

We would like to have the opportunity to discuss these
results with the Division at your earliest convenience
in order to establish a course of action to resolve the
CO issue.

Sincerely,

) U
N )
-ﬁ;j% ézz CH 7" ien/_
Susan Somer
EFnvironmental Coordinator

cc: Andy Loewi
Bert Krages
Jeff Schultz

8
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Note: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, Volume I Stationary Point and Area Sources.  AP42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/

The file name refers to the reference number, the AP42 chapter and section.  The file name "ref02_c01s02.pdf" would mean the reference is from AP42 chapter 1 section 2.  The reference may be from a previous version of the section and no longer cited.  The primary source should always be checked.
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interpo11 Laboratories, Inc.
4500 Ball Road N.E.
Circle Pines, Minnesota 55014-1819

TEL: (612) 786-6020
FAX: (612) 786-7854

RESULTS OF THE JANUARY 25 - 29, 1993
AIR EMISSION COMPLIANCE TESTS
AT THE LOUISIANA PACIFIC WAFERBOARD
PLANT IN MONTROSE, COLORADO

Submitted to:

LOUISIANA PACIFIC CORPORATION
Route 8, Box 8263
Hayward, Wisconsin 54843

Atfention:

Sue Somers

Approved by:

A, Lot ;/ﬁ/)

Report Number 3-8023 Daniel J. Despen

March 31, 1993 Manager
KE/kce Field Testing Division
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ACFM

ce (ml1)
DSCFM
DSML
pec-F (°F)
DIA.

FP

FT/SEC

")

GPM
GR/ACF
GR/DSCF
g/dscm
HP

HRS

IN.
IN.HG.
IN.WC.
LB
LB/DSCF
LB/HR
LB/ 10%BTU
LB/MMBTU
LTPD

MW
mg/DSCM
microns (um)
MIN.

ng
ohm-cm
PM

PPH

PPM
ppmC
ppm,d
ppm,w
ppt

pPsSI
SQ.FT.
ug

v/v

w/w

<

standard conditions are defined as 68

pressure.

ABBREVIATIONS

actual cubic feet per minute

cubic centimeter (milliliter)
standard cubic foot of dry gas per minute
dry standard milliliter

degrees Fahrenheit

diameter

finished product for plant

feet per second

gram

gallons per minute

grains per actual cubic foot
grains per dry standard cubic foot
grams per dry standard cubic meter
horsepower

hours

inches

inches of mercury

inches of water

pound

pounds per dry standard cubic foot
pounds per hour

pounds per million British Thermal Units heat input
pounds per million British Thermal Units heat input

Tong tons per day

megawatt

milligrams per dry standard cubic meter
micrometer

minutes

nanograms

ohm-centimeter

particulate matter

pounds per hour

parts per million

parts per million carbon
parts per million, dry
parts per million, wet
parts per trillion

pounds per square inch
square feet

micrograms

percent by volume

percent by weight

< (when following a number)

O (20 %) and 29.92 IN. of mercury




1 INTRODUCTION

During the Period January 25 - 29, 1993 Interpoll Laboratories
personnel conducted air emission compliance tests on the Dryer and Press
and Unloader Vents at the Louisiana Pacific Corporation (LP) waferboard
Plant located in Montrose, Colorado. On-site testing was performed by D.
Van Hoever, E. Trowbridge, J. Bergstrom and R. Madison. Coordination
between testing activities and plant operation was provided by Sue Somers
of LP. The test was witnessed by Robert Jorgenson of the Colorado

Department of Health, Air Pollution Control Division.

The Wafer Dryer tested is a Model 1260 TNW/L dryer manufactured by
MEC Company. It is equipped with a pneumatic injection system for firing
wood fines and has a design heat input capacity of 40 IOGBTU/HR.
Particulate emissions from the Wafer Dryer are controlied by a primary
cyclone followed by a secondary multicyclone also manufactured by MEC
Company in series with an E-Tube wet electrostatic precipitator manufac-
tured by Geoenergy, Inc. Cleaned flue gas is emitted to the atmosphere by
a 103-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. The press and unloader vent
exhausts are emitted to the atmosphere via a common stack which has a
diameter of 4’-11.5",

Particulate evaluations were performed in accordance with EPA
Methods 2-5, CFR Title 40, Part 60, Appendix A (revised July 1, 1892), A
preliminary determination of the gas linear velocity profile was made at
each test location before the first particg]ate determination_to allow
selection of the appropriate nozzle diameter for isokinetic sample
withdrawal. An Interpoll Labs samp1ing train which meets or exceeds
specifications in the above-cited reference was used to 1isokinetically
extract particulate samples by means of a heated glass-lined probe. Wet
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catch samples were collected in the back half of the Method 5 sampling

train and analyzed in accordance with EPA Method 202.

Formaldehyde samples were collected using EPA Method 0011 (SW 846
3rd Ed.). The samples were collected isokinetically using a Method 5
sampling train with an aqueous acidic 2,4-dinitrophenylhydrazine

absorbing solution and analyzed by high performance 1iquid chromatography.

Total gaseous hydrocarbon concentrations were determined instrumen-
tally using a Ratfisch Model RS55 heated flame ionization detector (HFID)
calibrated against propane 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.

MDI concentrations were determined in accordance with Interpoll
Laboratories Method II-8791 (ver 1.1), which is based on NIOSH Method
P&CAM 347 (N-p-nitrobenzyl-N-propylamine impregnated filters with analysis
of the reaction product by HPLC). Exhaust gas samples were collected in
such a manner as to collect both gaseous and aerosol phase MDI. An
Interpoll Labs sampling train was used to extract MDI samples by means of
a non-heated stainless steel probe and aﬁ out-stack filter assembly.

Integrated flue gas samples were extracted simultaneously with each
of the above-referenced sampling trains at the dryer test site using a
specially designed gas sampling system. Integrated flue gas samb1es were
collected in 44-1iter Tedlar bags housed in a protective aluminum con-
tainer. After sampling was complete, the bags were sealed and returned to
the laboratory for Orsat analysis. Prior to sampling, the Tedlar bags are
leak checked at 15 IN.HG. vacuum with an in-1ine rotameter. Bags with any

detectable inleakage are discarded. The integrated flue gas samples were
analyzed for carbon monoxide in accordance with EPA Method 10 (NDIR).
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Testing on the Dryer was conducted from two test ports oriented at
90 degrees on the stack. These test ports are located 3.4 stack diameters
downstream of the nearest flow disturbance and 10.5 stack diameters
upstream of the stack exit. A 24-point traverse was used to collect the
particulate and formaldehyde samples. Each traverse point was sampled
three minutes for the particulate sampling for a total of 72 minutes per
run and 2.5 minutes per point for the formaldehyde sampling to give a

total sampling time of 60 minutes per run.

A1l of the testing on the Press Vent was conducted from two test
ports oriented at 90 degrees on the stack. These test ports are located
3.2 diameters downstream of the nearest flow disturbance and 2.3 diameters
upstream of the stack exit. A 24-point traverse was used to collect the
particulate, formaldehyde and MDI samples. Each traverse point was

sampled 2.5 minutes for a total sampling time of 60 minutes per run.

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

supporting information are presented in the appendices.



.
E lE . IE I Il &N S T N N B B BN . EE e

S

2 SUMMARY AND DISCUSSION

The important results of the particulate emission compliance test
are summarized in Tables 1 and 2. The particulate results have been
calculated using the dry catch only ("a* Table) and again with the dry
plus wet catch ("b" Table). As will be noted, the particulate emission
rate averaged 2.69 LB/HR for the Dryer (dry catch only) and 1.95 LB/HR for
the Press and Unloader Vent (dry catch only).

The carbon monoxide results are summarized in Table 3. The emission
rate averaged 94 LB/HR for the Dryer. A summary of the formaldehyde
results are presented in Table 4. The formaldehyde emission rate averaged
0.76 LB/HR for the Dryer and 0.94 LB/HR for the Press and Unloader Vent.

The results of the Total Hydrocarbons tests are summarized in Tabhle
5. The total hydrocarbon emission rate averaged 38 LB/HR for the Dryer
4.3 LB/HR for the Press Vent and Unloader Vent.

A summary of the MDI results for the Press and Unloader Vent are

presented in Table 6. The MDI emission rate averaged 0.028 LB/HR.

No difficulties were encountered in the field by Interpoll Labs or
in the laboratory evaluation of the samples which were conducted by
Interpoll Labs. On the basis of these facts and a complete review of the
data and results, it is our opinion that the results reported herein are
accurate and closely reflect the actual values whfch existed at the time

the test was performed.
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Table 3.

Summary of the January 27,

1993 cCarbon Monoxide Emission

Compliance Test on the Dryer at the Louisiana Pacific Waferb-

oard Plant in Montrose, Colorado.

Test/Run Concentration Emission Rate
(ppm,d) (LB/HR) (LB/TFP)

2/1 666 93 8.61

2/2 641 20 8.34

2/3 713 99 9.18

Avg. 673 94 8.71

TFP = Ton Finished Product (10.79/HMR 1/27/93)



Table 4. summary of the Formaldehyde Emission Compliance Tests at the
Louisiana Pacific Waferboard Plant in Montrose, Colorado.

Test/Run Concentration Emission Rate
{ppm,d) (LB/HR) (LB/TFP)

(Dryer 1/26/93)

1/1 4.4 0.66 0.064
1/2 4.6 0.69 0.067
1/3 6.1 0.92 0.089
Avg. 5.0 0.76 0.073
(Press & Unloader Vent 1/29/93)
7/1 2.4 0.93 0.084
7/2 2.6 0.98 0.088
7/3 2.4 0.91 0.082
Avg. 2.5 0.94 0.085

TFP = Ton Finished Product (10.31/HR 1/26/93, 11.08/HR
1/29/93)
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Table 5. summary of the Results of the Total Hydrocarbon Determinations
on the Dryer and Press & Unloader Vent at the Louisiana

Pacific Waferboard Plant Located in Montrose, Colorado.

Time Concentration Emission Rate
Test/Run {HRS) {ppmC,w) (LB/HR) (LB/TFP})

(Dryer 1/27/93)

3/1 1500-1600 600 45.5 4.21
372 1825-1924 396 30.2 2.79
3/3 2000-2100 377 28.3 2.62
Average 458 38.2 3.21
(Press & Unloader 1/28/93)
6/1 1632-1732 35.1 5.41 0.46
6/2 1743-1844 24.9 3.79 0.32
6/3 1852-1957 24.2 3.65 0.31
Average 28.1 4,28 0.36

TFP = Ton Finished Product (10.79/HR 1/27/93, 11.64/HR
1/28/93)

11




I Table 6. summary of the January 28, 1993 MDI Emission Compliance Test
on the Press & Unloader vent at the Louisiana Pacific
I Waferboard Plant in Montrose, Colorado.
Test/Run Concentration Emission Rate
l (ppm, d) (LB/HR) (LB/TFP)
I 5/1 .0087 .027 0.0023
5/2 . 0086 .027 0.0023
5/3 .0091 .029 0.0025
l Avg. .0088 .028 0.0024
12




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, carbon monoxide,
formaldehyde and MDI results. Preliminary measurements including 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
calculation technigues in these programs. The emission rates have been
calculated using the product of the concentration times flow method.

13




3.1 Results of Orsat and Moisture Determinations
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Interpoll Labs Report No.

3-8023

Louisiana Pacific - Montrose
Montrose, Colorado
Test No. 1
Dryer Stack
Results of Orsat & Moisture Analyses----- Methods 3 & 4(%v/v)
Run 1 Run 2 Run 3
Date of run 01-25-93 01-25-93 0l1-25-93
Dry basis (orsat)
carbon dioxide.......... . 3.20 3.10 3.00
OXYOUCN .« v v it e nnn-anns ceee s 17.50 17.60 17.70
nitrogen.......cveteinn 79,30 79.30 79.30
Wet basis (orsat)
carbon dioxide..... oo 2.561 2.43 2.38
OXYGCN . v v v v s v annsas v e 13.71 13.82 14.05
nitrogen........corieuuean 62.13 62.27 62,95
water vapor. . ... e eveaasan 21.66* 21.47* 20.62*
Dry molecular weight........ 29.21 29.20 29.19
Wet molecular weight....... . 26.78 26.80 26.88
Specific gravity............ 0.925 0.926 0.929
* Free or condensed water in the gas stream.
FO 1.062 1.065 1.067

15




Interpoll Labs Report No. 3-8023

Louisiana Pacific - Montrose
Montrose, Colorado

Test No. 2
Dryer Stack

Results of Orsat & Moisture Analyses----- Methods 3 & 4(%v/v)
Run 1 Run 2 Run 3

pate of run 01-27-93 01-27-93 01-27-93

" Dry basis (orsat)

carbon dioxide...... e ana 3.10 3.10 3.00
OXYgRN . v v v s assasssaannes .o 17.60 17.60 17.70
nitrogen........... ve e . 79.30 79.30 79.30

~Wet basis (orsat)

carbon dioxide............ 2.45 2.46 2.317
OXYOEN . v a v nnas e s e “ e 13.89 13.96 13,96
nitrogen....... ce e .o 62.58 62.88 62.56
water vapor..... cer e e - 21.09* 20.70* 21.11*
Dry molecular weight........ 29.20 29.20 29.19
Wet molecular weight...... - 26.84 é6.88 26.83
Specific gravity..... ch e ne s : 0.927 0.929 0.927
Water mass flow......(LB/HR) 27070 25994 25662

* Free or condensed water in the gas stream.

FO 1.0658 1,065 1.067
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Interpoll Labs Report No. 3-8023
Louisiana Pacific
Montrose, Colorado

Test No. 4
Press & Unloading Vent Stack

Results of Orsat & Moisture Analyses----
Run 1
Date of run 01-28-93

Dry basis (orsat)

carbon dioxide......... “ e 0.03
oxygen........ ca s ‘e 20.90
nitrogen.......c.oeeuees e 79.07

Wet basis (orsat)

carbon dioxide....... e 0.03
oXygen...... e s e e et e s e 20.70
nitrogen......... e e ‘e 78.30
water vapor......... s e 0.97
Dry molecular weight........ 28;8@_
Wet molecular weight........ 28.74
Specific gravity............ 0.993
Water mass flow......(LB/HR) 2249

17

- Montrose

Methods 3 & 4(3v/v)

Run 2
Ql-28-93

20.90

79.07

20.69

78.29

28.84

28.73

0.993

2253

Run 3
01-28-93

0.03

20,90

79.07

20,65

78.13

28.84

28.71

0.992

2686



Interpoll

Labs Report No. 3-8023

Louisiana Pacific
Montrose, Colorado

Test No. 5
Press & Unloading Vent Stack

Results of Orsat & Moisture Analyses--
Run 1
Date of run 01-28-93

Dry basis (orsat)

carbon dioxide..... . 0.03
OXYOEN . v v v o v v nn o nanamesas 20.90
NitrOgen. v v ieeenrasonns 79.07

Wet basis (orsat)

carbon dioxide..... e 0.03
oxygen..... Gt et et e a s 20.80
nitrogen. . .....cveisenras 78.68
water vVapor. ... cae oo 0.49
Dry molecular weight........ 28.84
Wet molecular weight........ 28.79
Specific gravity............ 0.994

18

- Montrose

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

Run 2

01-28-

20.

79

20.

78,

28.

28.

93

.03

90

.07

.03

76

53

.68

84

77

0.994

Run 3
01-28-93

20.78

78.62

28.84

28.78

0.994




Interpoll Labs Report No. 3-8023
Louisiana Pacific - Montrose
Montrose, Colorado

Test No. 7
Press & Unloading Vent Stack

Results of Orsat & Moisture Analyses----- Methods 3 & 4(%v/v)
Run 1 Run 2 Run 3
Date of run 01-29-93 01-29-93 01-29-83

Dry basis (orsat)

carbon dioxide........c... 0.03 0.03 0.03
OXYGENM e e v eeeveenn e 20.90 20.90 20.90
nitrogen. ... veeenn . 79.07 79.07 79.07

Wet basis (orsat)

carbon dioxide............ 0.03 0.03 0.03
OXYGEN v v v v e e eecansnnns 20.72 20.72 20.74
nitrogen. ..o veveoneans 78.38 78.37 78.45
water Vapor....esesseoseos 0.87 0.89_ 0.79
Dry molecular weight....... . 28.84 28.84 28.84
Wet molecular weight........ 28.75 28.74 28.76
Specific gravity...... e 0.993 0.993 0.993

19




3.2 Results of Particulate Determinations
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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,....os e ««« (ML)
impingers..........{GRAMS)
desiccant.......... (GRAMS)
total...cvivvennennn (GRAME)

Total particulate material..
e a e 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.......... ...+ (ACFM)
dry standard....... (DSCFM)
Isokinetic variation...;.(%)
Particulate concentration...
actual......counn (GR/ACF)
dry standard.....(GR/DSCF)

Particle mass rate...{(LB/HR)
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Louisiana Pacific

Run 1
01-27-93

840/ 955

0.31
12.44
.840

0.0
213.0
12.0
225.0

0.0531
1.0073
24.97

0.97
56.6

40.87
35.20
72.00

.188
136

54812

32022

98.6

0.01359
0.02328

6.388

Montrose,

Run 2
01-27-93

1035/1149

0.31
12.44
. 840

0.
207.
11.
218.

o000

0.0536

1.0073
24.97
1.02
62.6

42.09
35.84
72.00

.188
135

54978

32314

99.4

0.01356
0.02308

6.391

Interpoll Labs Report No. 3-8023

Montrose
Colorado

-Method 5

Run 3
01-27-93

122571338

0.31
12.44
. 840

0.0
205.0
11.0
216.0

0.0514
1.0073
24,97

1.00
69.6

42.03
35.32
72.00

.188
136

54321

31723

99.8

0.01311
0.02246

6.107




Test No. 4
Press & Unloading Vent 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......ccc014. (ML)
impingers.......... (GRAMS)
desiccant.......... (GRAMS)
total........ e s (GRAMS)

Total particulate material..
..... v....CO0llected(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..iveernnennnoes (ACFM)
dry standard....... (DSCFM)

Isokinetic variation..... (%)

Particulate concentration...
actual...oveenvs- (GR/ACF)
dry standard..... (GR/DSCF)

Particle mass rate...(LB/HR)

22

Interpoll

Louisiana Pacific

Run 1
01-28-93

940/1041
-0.98

19.63
- 840

ONwOoO
0000

0.0137

1.0051
24.87
2.55
77.2

58.11
48,06
60.00

.188
72

100360

81713

99.9

0.00358

0.00440

3.081

Montrose,

Run 2
01-28-93

112871231
-0.98

19.63
- 840

owmMmO
0000

0.0130

1.0051
24,87
2.581
85.7

58.15
47.34
60.00

.188
78

100162

80637

99.7

0.00341

0.00424

2.929

—— - —

Labs Report No. 3-8023

Montrose
Colorado

--Method 5

Run 3
01-28-93

1305/14158
-0.98

19.63
.840

oW RO
OO0O0O0

0.0133

1.0051
24.87
2.49
87.8

58.13
47.14
60.00

.188
g2

100061
79764
100.4

0.00347
0.00435

2.977



3.3 PResults of Carbon Monoxide Determinationg
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Inter 1.Lab No . -
[Bo11i5355pReRpyL Noy 270022
Montrose, Colorado
Test No. 2
Dryer Stack
Results of CO Determinations —-—---——-c-ccvcvscvmmn - Method 10
Run 1 Run 2 Run 3
Date of run 01-27-93 01-27-93 01-27-93
Time run start/end..... (HRS) 0840-0955 1035-1149 1225-1338
Total sampling time....(MIN) 72.0 72.0 72.0
Moisture content......(%V/V) 21.09 20.70 21.11
02 Concentration......(%V/V) 17.60 17.60 17.70
Volumetric flow rate (DSCFM) 32022 32314 31723
CO concentration......ecouu.
(GR/DSCF )i s et nssvsaconnnns 0.3389 0.3262 0.3628
(MG/DSCM) . ot vt st vt s oo nnas 775.89 746.76 830.64
(pPM"WET)................. 525054 508.31 562.49
(PPM-DRY ). ... v ceess 666,00 641.00 713.00
(PPM-DRY 88 7% 02) ¢ vnnvcens 2742. 2639, 3024.
CO emission rate.....(LB/HR) 93.013 90.338 98.647

CO = Carbon monoxide

»

A trailing "<’ symbol indicates that the true value
1s less than or equal to the reported value

24




3.4 Results of Formaldehyde Determinations
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Interpoll Labs Report No. 3-8023
Louisiana Pacifi¢ - Montrose
Montrose, Colorado

Test No. 1
Dryer Stack

Results of Formaldehyde Tests ---——-=--——=c=—-- EPA Method 0011
Run 1 Run 2 Run 3
Date of run 01-25-93 01-25-93 01-25-93
Time run start/end..... (HRS) 1040/1142 1300/1402 1505/1609
Static pressure...... (IN.WC) 0.31 0.31 0.31
Cross sectional area (SQ.FT) 12.44 12.44 12.44
Pitot tube coefficient...... .840 .840 .840
Water in sample gas
condenser .o euusoas (ML) 0.0 0.0 0.0
impingers.......... (GRAMS) 284.0 280.0 282.0
desiccant.......... (GRAMS) 22.0 20.0 19.0
total....... S (GRAMS) 306.0 300.0 301.0
Formaldehyde in sample..(uG) 7900 8100 11000
Gas meter coefficient....... 1.0073 1.0073 1.0096
Barometric pressure..(IN.HG) 25.12 25.12 25.12
Avg. orif.pres.drop..(IN.WC) 2.83 2.82 3.02
Avg. gas meter temp..(DEF-F) 44.3 63.6 70.0
Volume through gas meter....
at meter conditions...(CF) 57.17 57.89 60.44
standard conditions. (DSCF) 51.02 49.76 51.47
Total sampling time....(MIN) 60.00 60.00 60.00
Nozzle diameter...... ... (IN) .247 .247 .247
Avg.stack gas temp ..(DEG-F) 137 137 135
Volumetric flow rate........
actual. ..., (ACFM) 54786 54265 54518
dry standard....... (DSCFM) 31900 31689 32264
Isokinetic variation..... (%) 99.7 97.9 99.4
CH20 concentration..........
(GR/DSCF) e v v nvs e ae e 0.0024 0.0025 0.0033
(MG/DSCM) . .. v v e vt i s v e e 5.52 5.80 7.62
(PPM-DRY ) ettt v iiiennnnnas 4.42 4,64 6.10
(PPM=WET) .. vivrvennonnnn 3.46 3.65 4.84
CH20 emission rate...(LB/HR) 0.65843 0.68764 0.91969

CcH20 = Formaldehyde

A trailing ‘<’ symbol indicates that the true value
is less than or equal to t%g reported value



Interpoll Labs Report No. 3-8023
Louisiana Pacific - Montrose
Montrose, Colorado

Test No. 7
Press & Unloading Vent Stack

CH20 = Formaldehyde

’

A trailing ‘<’ symbol indicates that the true value
is less than or equal to the reported value

27

Results of Formaldehyde Tests --—-=-===--———=== EPA Method 0011
‘ Run 1 Run 2 Run 3
I Date of run Ql1-29-93 01-29-93 01-29-93
Time run start/end..... (HRS) 822/ 923 1004/1106 1143/1248
I Static pressure...... (IN.WC) -1.00 -1.00 -1.00
Cross sectional area (SQ.FT) 19.63 19.63 19.63
I Pitot tube coefficient...... .840 .840 .840
Water in sample gas
condenser.....c.vo00004. (ML) 0.0 0.0 0.0
l impingers.......... {GRAMS) 1.0 0.0 3.0
desiccant........ .. (GRAMS) 8.0 9.0 5.0
total.............. (GRAMS) 9.0 9.0 8.0
l Formaldehyde in sample.. (uG) 4100 4400 4000
I Gas meter coefficient....... 1.0051 1.0051 1.0051
Barometric pressure,.(IN.HG) 24.86 24.86 24,86
Avg. orif.pres.drop..(IN.WC) 2.54 2.45 2.52
I Avg. gas meter temp..(DEF-F) 76.1 81.9 85.1
Volume through gas meter....
at meter conditions...(CF) 58.10 58.00 58.25
standard conditions. (DSCF) 48.13 47 .52 47.45
Total sampling time....(MIN) 60.00 60.00 60.00
l Nozzle diameter......... {IN) .188 .188 .188
Avg.stack gas temp ..(DEG-F) 69 77 78
I Volumetric flow rate........
actual. ...t vinens (ACFM) 99953 98720 100163
dry standard....... (DSCFNM) 81867 79768 80761
l Isokinetic varjation.,.... (%) 99.9 101.2 99.8
CH20 concentration..........
l (GR/DSCF ) vt ti i ee s 0.0013 0.0014 0.0013
(MG/DSCM)...... e e 3.03 3.29 3.00
(PPM=DRY ) ..t eternnnsann 2.43 2.64 2.40
I (PPM=WET) e v v v econenensnnnn 2.41 2.62 2.38
CH20 emission rate...(LB/HR) 0.92897 0.98358 0.90673




3.5 Results of MDI Determinations
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Test No. B
Press & Unloading Vent Stack

Interpoll

Louisiana Pacific -

Montrose,

Labs Report No. 3-8023

Montrose
Colorado

Results of MDI Determinations--------emccocccmemmmmmme s ecmmmmmmmcm oo

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.....ccuo000eas (ML)
impingers.......... (GRAMS)
desiccant..... v v...{GRAMS)
total ... i n e (GRAMS)

MDI in sample.secececoasas (ue)

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

Vvolume 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.. oo inianans . {ACFM)
dry standard....... (DSCFM)

Isokinetic variation..... (%)

MDI Concentration......... Ceeessse
(PPM DRY )
MDI Emission Rate....... ..(LB/HR )

29

Run 1
01-28-93

160071709
-0,98

19.63
.840

(LN NeNe
0000

120

1.0051
24.87
2.59
80.6

59.32
47.87
€60.00

.188
83

101731
81659

99.6

8.66

.027

Run 2
01-28-93

174171844

-0.98
19.63
. 840

~N~NO O
0O00CO0O

120

1.0051
24.87
2.62
92.8

59,80
48,07

€0.00
.188
78

101402
81886

99.7

8.63

.027

Run 3
01-28-93

73572038
-0.98

19.63
. 840

o OO
0000

130

1.0051
24.87
2.73
86.9

60.88
49.48

60,00
.188
73

103015
84078

100.0

9.08

.029




APPENDIX A

RESULTS OF VOLUMETRIC FLOW RATE DETERMINATIONS




Interpoll Labs Report No. 3-802,
Louisiana Pacific - Montrose
Mantrose, Colorado
I Test No. 1
I Dryer Stack
Results of Volumetric Flow Rate Determination---=---- Method 2
l Date of Determination............ 01-25-93
Time of Determination.,...... (HRS) 935
l Barometric pressure.......(IN.HG) 25.17
Pitot tube coefficient.......... . .84
Number of sampling ports......... 2
I Total number of points.......... . 24
Shape of duct........ Cr e et Round
I Stack diameter.......c . (IN) 47.75
l Duct area.....ves.. e (SQ.FT) 12.44
Direction of flow..... c s s e up
l Static pressure........... ({IN.WC) .31
I Avg. gas temp....vaveeeans (DEG-F) 138
Moisture content.......... (% V/V) 21.66
I Avg. linear velocity.....(FT/SEC) 73.2
I Gas density...... e (LB/ACF) 05171
Molecular weight...... (LB/LBMOLE) 29.21
I Mass flow of gas.......... (LB/HR) 169494
l Volumetric flow rate......c.cov
actual..... c et e s et e (ACFM) 54630
l dry standard........ ...-(DSCFM) 31819




APPENDIX B

LOCATION OF TEST PORTS
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APPENDIX C

DRYER FIELD DATA SHEETS




INTERPOLL LABORATORIES -_EPA METHOD 2 FIELD DATA SHEET

Job L P [HenTRoSE

Source sziﬂﬁﬂ7 Srueck

Test ;2; Run _U_Date 4/37/?3
Stack dimen. ﬁfz 75 ’ IN.

Dry bulb __ °F Wet bulb __ _ °F
Manometer: . Reg. O Exp. 00 Elec.
Barometric pressure ZV?Z in Hg
Static pressure 35/ in WC
Operato @ ﬁ/j/ #06@:* ?\Z—d)ﬂfﬁz}cm
Pitot No. /23 -6 ¢, S

View

Cross-section

Drawing
of Test Si

Elevation
View

te |

_15%}ffﬁl/0121_

Traverse Fraction Distance Distance Velocity |Temperature
Point of from Stack |[from End of[|[Pressure of gas
No. Diameter Wall (in) Port (in) (in WC) (°g)
Port length: é; in.[Time start: hrs
o 02/ A 7
z 067 120 7.20
3 V4 563 /.67
v (77 767 19 s
5 25" 95 | 1793
¢ 35 /6:77 |23
7 644 BT | 3695
g 750 258/ Y5/
7 S23 37.3 %5, 3
/G K2 47, 1~ 48/Z
/{ /?53 44453/ Saaij’
/7 /777 "/é/ 7‘7/ {Z 7<'/
B /
Z
3
7
S
1A
7
g
g
V2
/
/ Z~
Temp. meas. device & S/N: Time end: hrs

R or nothing = reg. manometer; 8= expanded; E=«lectronic C-1 $-3921



INTERFOLL LARORATORIES EFPA METHOD S/17 SAMPLE LOG SHEET

Job AL Sty o se Date /Zz74?3 Test 2 Run
Source DEYER  STACE . No. of traberse poxnt
‘Method 47 Filter holder: &/7c<< Filter type: G%?f? e

. I/‘

Sample Train Leak Check:

Fretest: ¢ 0.0Z cfm at ;4 in. Hg. (vacg)
Fostest: ~ _& cfm at &.$71n. Hg. (vac)
Particulate Catch Data:

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

?%afﬁ/' ¥ acetone

0 other (s5)

No. of probe wash bottles: 7
Sample recovered by: ok

Condensate Data:

Weight (g)

Item
Final Tare Difference

Impinger No. 1

Impinger No. 2 l/{ Z DXOO 2t 3

Impinger No. 3

Condenser

Desiccant /Z’/Z— /-3 / Z—

Total

Integrated Gas Sampling Data:

Eag Fump No. é 2 A4  Box No. SD Bag No. Z

Bag Material: S-layer Aluminired Tedlar Size: 44 L

Fretest leak check: 42 cc/min at 7 in. Hg.
,-"‘

Time start: 9835  (urs) Time end: 755 (HRS)

Sampling rate: /;;0 cc/min Operator: M

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

CF=-023

\

C-2 $-0046RR
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Job K//?/WJMS_/?_ , Date /£Z7£f§ Test &- Run <% I
Source D=L Nraack” , Nc. of traverse ppints zy~ .
Method __3—  Filter holder: g/zss Filter type: 74&2@'

Sample Train Leak Check:

INTERFOLL LABORATORIES EFA METHOD S/17 SAMPLE LOG SHEET

Pretest: ¢ ©0.02 cfm at 15 in. Hg. (vac)
Fostest: -~ 2 ecfm at _£  in. Hg. (vac
Farticulate Catch Data:
No.s of fifjters used: Recovery solvent (s}
5%2 acetone
T other (s)
No. of probe wash bottles: /
Sample recovered by: A

Condensate Data:

Weight (g)
Item

Final Tare Difference

Impinger No. 1

. s
Impinger No. 2 ?07 /3;00 ‘20-7

Impinger No. 3

Condenser L__

Desiccant /3%3”' /3@@7 //

2y

Total

Integrated Gas Sampling Data:
Bag Fump No. 23/4 Eo:x No. 30 Bag No. Z-

Bag Material: S-layer Aluminized Tedlar Sizé: 44 L
Fretest leak check: o) cc/min at //2 in. Hg.

Time start: /oH0 (HRS) Time end: AY7 (HRS)

Sampling rate: 50€ cc/min Operator:

S/N of Oz Analyzer used to monitor train cutlet: 2

CF-02=

C-4 S-0046RR
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INTERFOLL LARORATORIES EFPA METHOD S/17 SAMPLE LOG SHEET

sov KL/ oM TROSE Date //27/93 Test X Rup, J

Source TR 22 57 R No. of traverse points _J%&

Method 5 Filter holder: Z/Eagg Filter type: c,?/—z_;? o D
s e

Sample Train Leak Check:

Fretest: ¢ ©0.02 cfm at 15 in. Hg. (vac)
Fostest: -~ & cfm at _& in. Hg. (vac)

Particulate Catch Data:

Mo.s of filters used: Recovery solvent (s)

;}( acetone

D other (s)

2

No. of probe wash bottles: s
Sample recovered by: 2

Condensate Data:

Weight (g)
Item

Final Tare bifference

Impinger No. 1 (/’"ﬂ
Impinger No. 2 4/05" Sd&/ﬁ ZoS— I

Impinger No. 3

Condenser

Desiccant /253 22 /./

Total

Integrated Gas Sampling Data:

2
Eag Fump No. 23 /A~ Box No. > Eag No. _J

Eag Material: S-layer Aluminized Tedlar Sige: 44 L
Fretest leak check: J cc/min at /¥ in. Hg.
Time start: /3¢ (HRS) Time end: /735P (HRS)

Sampling rate: .ﬁ%%a ce/min Operator: |

-~

.

S/N of O= Analyzer used to monitor train outlet:,fzf
CFR=-0Q2TZ

C-6

S-0046RR
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INTERPOLL LABORATORIES -_EPA METHOD 2 FIELD DATA SHEET

Job__ e [Phominee . , I
Source _Newey Stade crosganctien fleyasten
Test L Ru1l1 j)_ Date _| J?!ﬁé B l
Stack dimen. 47.75 " IN.
ODry bulb ___ °F Wet bulb __._ °F I
Manometer: Reg. O Exp. O Elec. f @
Barometric Ipr-essur-e 25\!2 in Hg
Static pressure_ T, 31 in WC ’f l
Ope rato:s\f\ Van ﬂoeder & fl @Z::ﬁ‘h‘ﬁw\ , /u/'
Pitot No.[ad~ (o _ Cp_i8 ‘ of Tost dite ————— l
»%i-mﬂ‘ iad mhg/ ¢
Traverse “Wraction Distance Distance Velocity |Temperature I
Point of from_Stack |[from End of[|Pressure of gas
No. Diameter Wall (in) Port (in) (in WC) (°g)
Port length: (» in.||Time start:gd % hrs l
4o A (00 1.00 43
2 06T %20 120 [ Lo I
3 LS Sk .63 .30
4 AT 4T 4 d<” LIS~ l
< 250 I 179> |10
G 36 (649 13,00 [0
7 L4y 36,75 3618 | LS ]
¢ 1D 35,81 .51 [35
q 823 3930 B20 | 1o | /37° |1}
lo &8 2- 48 Ug, (2 %
n 93 4. 55 .58 | )4 i
12 a1 4, 4 5).7Y |25
B i .o
2 .05~
} L0 i
[0
2 I.tg |
7 ]
£ 20 |
1 125
fo 125 l
(H 120
12- [.10 l
Temp. meas. device & S/N:-PDT :a‘:lg\ Time end: qu-t-g hrs
R or nothing - manometer; S= expanded; E=electronic (-8 $-3921 I




INTERFOLL LAEORATORIES EFA METHOD 5/17 SAMPLE LOG SHEET

Job A~ /W::M/?’A’g)s‘; _ Date /[#'-’-éaéz 5 Test /  FRuyn /
Source I 7w STHCE No. of traverse points ,,772
‘Method __ o7 Filter holder: - Filter type: AL

Sample Train Leak Check:

Fretest: ¢ 0.02 cfm at 15 in. Hg. (vac)

Fostest &  cfm at 7 in. Hg. (vac)/;%L

Particulate Catch Data:

No.s of filters used: Recovery solvent (s)
Mo O acetone
Xother(s) MECL , @ DE Hy; O
-
No. of probe wash bottles: /
Sample recovered by: Dt > 7.5

Condensate Data:

Weight (g}

Item .
Final Tare Difference

Impinger No. 1 /,f”“
Impinger No. 2 ?/i?/ 2200 0‘2{9/

Impinger No. 3 -4///
Condenser "
Desiccant 7300 /278 2=

Total

Integrated Gas Sampling Data:
Bag Fump No. é23£F Ec: No. / Eag No. /

Bag Material: o—-layer Aluminized Tedlar Size: 44 L

Fretest leak check: Vo) cc/min at /Z in. Hag.
Time start: /o“s (HES) Time end: 1"tz (HRS)
Sampling rate: {2470 ce/min Operator: ?(/)4 p

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

CF-0O27

C-
? S-0046RR
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INTERFOLL LABORATORIES EFA METHOD S/17 SAMPLE LOG SHEET

Job L2 [modrense Date 4&%&4@: Test 4/ _ Run _Z
Souwrce Nz | STk No. of traverse points eyd
Method _Opi/ Filter holder: _A4 Filter type: )

Sample Train Leak Check:

Fretest: ¢ 0.02 cfm at 15 in. Hg. (vac)
Fostest: ~ & cfm at 7_in. Hg. (vac)

Farticulate Catch Data:

No.s of filters used: Recovery solvent(s)
acetone ‘
B other(s) PMECC . & BZ HO
No. of probe wash bottles: /
Sample recovered by: Dt~

Condensate Data:

Weight(g)

Item
Final Tare Difference

Impinger No. 1

all
Impinger No. 2 5@0 /%Z&z? Zf&

Impinger No. 3

e .

Condenser all
Desiccant . /26’0 //090 20
Total oo
Integrated Gas Sampling Data:
Eag Fump No. é237?' Eox No. / Eag No. Z

Bag Material: w—layer Aluminized Tedlar Size: 44 L

Fretest leak check: ¢2 __cc/min at 154/ in. Hg.
Time start: 1567 (HRS) Time end: /Y97 (HRS)

Sampling rate: 4?649 cc/min Operator: oz as

S/N of Oz Analyzer used to monitor train ocutlet: &f

CF=-027Z

C-11 S-0046RR
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INTERFOLL LABORATORIES EFA METHOD S/17 SAMFLE LOG SHEET

Job AL [ Ppn)TPoSE Date //26/73 Tezt / Run, 3

Source /[ DRYER  S7TACK No. of traverse points o2 &/
Method _dpes Filter holder: AR Filter type: 7

Sample Train Leak Check:

Fretest: ¢ .02 cfm at 15 in. Hg. (vac)
Fostest: ~ & _cfm at _Z<g in. Hg. (vac)

Particulate Catch Data:

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

/%4’ O acetone
}:‘ other(s) Mg, & DT #H O
Z Z

No. of probe wash bottles: /
Sample recovered by: A
——

Condensate Data:

Weight(g)

Item
Final Tare Difference

Impinger No. 1

N Vel
Impinger No. 2 éZ— 2‘200 2§ 2
L~

Impinger No. 3

I

Condenser L
Desiccant /76’? /{90 /7
Total 30 /

Integrated Gas Sampling Data:

Eag Fump No. "2'3/}._ Eox No., / Eag No. 3

Bag Material: 5—layer Aluminized Tedlar Sjze: 44 L
Fretest leak check: O ce/min at //
Time start: /570 (HRS) Time end: /(0T  (HRS)
Sampling rate: ;é@ cc/min Operator: __2(774

S/N of 0= Analyzer used to monitor train ocutlet: o

in. Hg.

CF=-0Q27F
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APPENDIX D

PRESS AND UNLOADER VENT FIELD DATA SHEETS







INTERPOLL LABORATORIES -_EPA METHOD 2 FIELD DATA SHEET

A //;fazv":'é’aSE

Job

Source F%stsﬂaﬁaaﬁpﬂqg l¢7ﬁfj§7,
Test _% Run _7 Date 44@2%?5
Stack dimen. 4529 IN.
Dry bulb °F Wet bulb ____ °F

. O Elec.

Manometer;/)E:Reg. O Exp
Barometri pressureY?QZ in Hg
Static press 8/ in WC

4;i//%ﬁ%@% ¢“é?/@éé7&mﬂ

ky View

, Cross-section

Elevation
View

Operatoﬁg?a ,
Pitot No. 42?&3;:i2; Cp fé??/ ofD$::lngite
(el IY =
Traverse Fraction Distance Distance Velocity |Temperature
Point . of from_Stack |from End of||[Pressure of gas
No. Diameter Wall (in) Port (in) (in WC) (°F)
¢/ in.|Time start:2#57 hrs
g/ o7/ f.2¢ /524 7
z 067 Yoz Loz 2,15
3 s 7.08 .0F 245
V4 177 (2.6 b AL
s~ 250 (S (7 /90
¢ 35k z.3¢ | _zs.36 | 4% | L5
7 eY Ze¥ 2.6\ [
57 !7377 ééf/ L/§, ‘249
7 $775 I 5335 | A0
/0 (58 $2.92 |  sg.92 | JW_
// 933 598 579U\ 1
/=777 sZT7L g7 1S
B _¢ Li5E
Z L7O
3 ;jﬁ?
z > oz
/. :
A [ J5
7 450
£ /.20
g VA
/0 27
// 170
/7 Jil0
Temp. meas. device & S/N: 7S Time end: 225poLo>hrs

R or nothing (izgg,/%anometer; S= expanded; E=electronic D-1 s-3921




INTERFOLL LAEBORATORIES EFA METHOD S5/17 SAMPLE LOG SHEET

Jaob K:/Of /ﬂ?&NTEc‘:’-SE Date Q}%?‘} Test ot rRun 7
Source _[fREDS #lNIEADING CERT STAHL No. of traverse points L  _
Method _ & Filter holder: 'ﬁ[@é‘j_ Filter type: ‘?éb}" Zbe o

Sample Train Leak Check:

t ¢ 0.02 cfm at 15 in. Hg. (vac)
Fostest: -~ & cfm at // in. Hg. (vac)

Particulate Catch Data:

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

@/7 \B[acetcne

D other (=)
7

No. of probe wash bottles:' L,

Sample recovered by: L

Condensate Data:

Weight(g)
Item

Final Tare Difference

Impinger No. 1 //,z’“*
Impinger No. 2 "Zc)?’ 5 e 3
<
//’
"

Impinger No. 3

Condenser q
Desiccant /3s 2~ /3 =l 7
Total nE /0
Integrated Gas Sampling Data: H%Agﬂ/ 4,~
Eag Fump No. Eo» No. Eag No.

Bag Material: S-laver 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/NH of O= Analyzer used to monitor train gutlet:

CF-023

D-2 S-0046RR
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INTERFOLL LABORATORIES EFA METHOD S5/17 SAMFPLE LOG SHEET

Job A ///’5"@&%5&3 . Date //R Test _ ¥ Run A
Source AHESS FUNIOAPALGE VENLT " No. of/trdverse popints . 2¢
‘Method 4 Filter holder: iﬁ'ﬁ'f Filter type: fg25s -,[//y,'-‘ I

Sample Train Leak Check:
Fretest: ¢ 0.02 cfm at 15 in. Hg. {(vac)
Fostest: ~ &S cfm at 8 in. Hg. (vac)

Particulate Catech Data:

No.s of filters used:

5-0/00 b'/ acetone

0 other (s)

Recovery solvent(s)

No. of probe wash bottles: yay
Sample recovered by: Py

P

Condensate Data:

Weight (g)
Item

Final Tare Difference

Impinger No. 1

Impinger No. 2

2oL
Impinger No. 3 ////
L =
Condenser
Desiccant /375 /37 gf

Total

%

Integrated Gas Sampling Data: -’/4aqé%€@7/
Eag Fump No. Ec: No.

Eag Material:

7 -
/.

Eag No.

o—layer AQluminized Tedlar

cc/min at

Size: 44 L

Fretest leak check: in. Hg.

Time start: (HRS) Time end: (HRS)

Sampling rate: cc/min Operator:

S/N of D= Analyzer used to monitor trainm cutlet:

CF-Q273

3
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i)
I I N BN I B O O BN B AN O BE BE B e

D-4 S-0046RR
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INTERFOLL LABORATORIES EFA METHOD S5/17 SAMPLE LOG SHEET l

Job [ o //iwmc%‘& Date ég{;ﬂﬁ Test CZ Run 3

Source N [ St S . NG. trhverse points . 2
‘Method o Filter holder: g@ =S Filter type: /i S5S 72020~
' /

Sample Train Leak Check:

Fretest: ¢ 0.02 cfm at 1)5 in. Hg. {(vac)
Fostest: ~ O cfm at 7/ in. Hg. (Vactjilf
Farticulate Catch Data:

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

So /? Xacetcne

8] other (s)

No. of probe wash bottles: /j/
Sample recovered by: )it
e T T

Condensate Data:

Weight (g)
Item

Final Tare Difference

Impinger No. 1 /”/ﬂ
Impinger No. 2 2o of ‘;?Z&WD S//

Impinger No. 3 (iz

Condenser

Desiccant /3?/ /5003 P
Total Py S

Integfated Gas Sampling Data: 'jjgiqéégaq7‘/ /4//*

Eag Fump No. Box No. EBag No.

Eag Material: S-—laver Aluminized Tedlar Size: 44 L

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

Sampling rate: cc/min Operator:

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

CF-027

D-6 S-0046RR
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INTERPOLL LABORATORIES -_EPA METHOD 2 FYIELD DATA_ SHEET

Job L P [ PlonfrosE

1
Source )",2‘95{9 */{;z/r/:,' 2 7 / [ Cros\s;;gsct'ion E1\el¥gv51°n
Test iRun ___ Date {/I-’-f/éf'i I
Stack dimen. /e, / IN.
Dry bulb _________ °Ff Wet bulb ____ ©oF l
Manometer: /Q’F(‘eg. 0 Exp. O Elec. © E
Barometric pressure é’:ﬁ,f7 in Hg }\l l
Static pressur‘e _(7-” in WC ‘ 4
Oper'ators/z /=g1/ IL/J&/Z;" “f"/)ﬁa&’/r \/ l
Pitot No. 1/7%—-'4 Cp ff& oFD'rl:g\;]cng'ite | -
Traverse Fraction Distance Distance Velocity Temper‘atur‘e I
Point of from_Stack |[from End of||Pressure as
No. Diameter wall (in) Port (in) (in WC) g
Port length: in.||Time start: hrs I
Vi
: i
3
5 !
¢
i
7
/D
//
/2
A/

S

~
~

N

RN AN
A BN I I AE P D EE Em

Temp. meas. device & S/N: 2 7 ﬁ/&u Time end: hrs
R or nothing (@manometer,- S= expanded; E=electronic D-8 g-3921




INTERFOLL LARORATORIES EFPA METHOD S/17 SAMPLE LOG SHEET

Job A A~ //114)4."7‘4’/55‘5 < > Date /419/? 3 Tezt S Run ~
. e o

Source ebac g dliy [ o trfaverse points 2%

‘Method Filter holder$ 5.5 Filter type: A D= rrp 2z,
-_— . R 7

Sample Train Leak Check:

Fretest: ¢ ©.02 cfm at 15 in. Hg. (vac)
Fostest: =~ 2 cfm at /Z2 in. Hg. (vac)

Particulate Catch Data:

No.s of filters used: Recovery solvent(s)
acetone
;e_/ other(s) AZ1EC o
No., of probe wash bottles: 7
Sample recovered by: Z
Condensate Data:
Weight(g) E
Item
Final Tare Differenceu

Impinger No. 1

Impinger No. 2

Impinger Nao. 3

Condenser

Desiccant /?é%ﬁ /?@3”

Q\

Total

=

Integrated Gas Sampling Data: "ﬁmé;en,tb ﬂ;r‘-
Eag Fump No. Eox» No. Eag No.

Bag 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 O= Analyzer used to monitor train cutlet:

D-9 S-0046RR
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INTERFOLL LAEORATORIES EFA METHOD S5/17 SAMPLE LLOG SHEET

Job //0 /%n?[?‘wsé_ﬂ X Date /£ZcFZf_3 Test I Run 2.

Source Fres g o Haloas g LeaT /#c/: No. of traverse points =%
‘Method Filter holodér: 55 Filter type: .

Sample Train Leak Check:
Fretest: ¢ ©0.02 c¢fm at 1S5 in. Hg. (vac)
Fostest: ~ N efm at /¢y in. Hg. (vac)
Farticulate Catch Data:
No.s of filters used: Recovery solvent(s)

acetone
j;{other(s) M&:CLE_

No. of probe wash bottles: -

Sample recovered by: 2 75-%44"/

Condensate Data:

Weight (g?
Item
Final Tare Difference

Impinger No. 1
Impinger No. 2
Impinger No. 3
Condenser
Desiccant / 3?7 /3D '7
Total 7

Integrated Gas Sampling Data: »n/420442ﬁ597" fé/f‘
Eag Fump No. Eox No. EBag 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 0Oz Analyzer used to monitor train cutlet:

CF-0Q2X

b-11 S-0046RR
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INTERFOLL LABORATORIES EFA METHOD S/17 SAMPLE LOG SHEET

Job /(//0//”/#/7/ TS5 E )ﬁate 4 _/_ 285 /73 tezt £ Run 5
Source ARESS v [INCOFDMNE 7= EZ% traverse points =

‘Method a Filter holder: E?ﬁ‘ Filter type:

Sample Train Leak Check:

Fretest: ¢ 0.02 cfm at 15 in. Hg. (vac)

Fostest: - O ecfm at /Cﬁln. Hag. (viiLS*I:f

Particulate Catch Data:

No.s of filters used: Recovery solvent(s)
0 cetone
/)Er/ﬁther(s) IECL
7

No. of probe wash bottles:

Sample recovered by! :?Zgﬁgﬁ’

Conmdensate Data:

Weight(g)

Item
Fimal Tare Difference

Impimger No. 1

Impinger No. 2

Impinger No. 3

Condenser

Desiccant | /%Q /100 é’

e

Total

Integrated Gas Sampling Data: — 4mé,€n# 4,

Eag Fump No. Eox No. Eag No.

Bag Material: S-layer Aluminized Tedlar Size: a4 L

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

Sampling rate: cc/min QOperator:

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

CF=-027

D-13 S-0046RR
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INTERPOLL LABORATORIES -_EPA METHOD 2 FIELD DATA SHEET

l Job P SO TROSE. . :
Source ﬁ}e% ylﬁfkéyﬂ,;l,/ptfv Crosgianction -V
l Test _/_Run ____ Date //24 4’.‘5
Stack dimen. 47") ! IN.
' Dry bulb ___ °F Wet bulb ___ °F
Manometer: /E/Reg. 0O Exp. O Elec. © B
I Barometric pressure A48 __in Hg r\l
Static pressure —[. D in WC
l Operatoﬂy[/ﬁ/%déy F pﬂ/m&[@,q_ \L/ A
Drawing
P1tot No. ”3*’@ Cp__¢ ?ﬂ/ ————=—— of Test Site
~ L ﬂ/‘ 2 }’7( I"‘[ Z .
I Traverse Fr"er(:hon Distance Distance Velocity |Temperature
Point from Stack |[from End of||[Pressure of gas
No. D1ameter wall (in) Port (in) (in WC) (°F)
l |Port length: in.||Time start: hrs
4
i 2
3
l o
S
I &
7
§
I ;
/0
l !/
/17
| B/
2
1 z
if
i s
Vi
I 7
;
1 /0
//
i /7-
I Temp. meas. device & S/N: ?ﬁ?’fﬁi Time end: hrs

R or nothing anometer',- S= expanded; E=electronic D-15 5-3921




INTERFOLL LAEBORATORIES EFA METHOD

S/17 SAMPLE LLDG SHEET

P

Date

Job ,L,/;" //{I’Oi'7+f£75f —
7 Lrei g

Source zog:_;_g"(g[jﬂ[g;;ﬁp? [Zéeﬁ‘
’ ol

Method _&¢// Filter

) 7

NG.

Sample Train Leak Check:

Fretest

Fostest: ~ o

FParticulate Catch Data:

No.s of filters used:

Condensate Data:

¢ 0.02 cfm at 15
cfm at

der: _A/2 Filter type:

in. Hg.

/!fngﬂz 57 ’2, Test

of traverse point

MA

Cin. Hg; (vac)
_F g

(vac

Recovery solvent(s)

U acetone

other (s MErL
e

No. of probe wash bottles: /
Sample recovered by: e
Weight (g)
Item
Final Tare Difference

Impinger No. 1 /,r”“

Impinger No. 2 Zp¢ >ZDZ3 /

Impinger No. 3 ﬁ,//

Ceondenser

Desicecant

Total

——a
Integrated Gas Sampling Data: "/4144,_4,-?!14/ 4/‘

Eag Fump No.

Eag Material:

Fretest lealk check:

Time =start:

Sampling rate:

EBoyx No.

Eag No.

S-layer Aluminized Tedlar

Size: 44 L

cc/min at

(HRS)

cc/min

Time end:

Operator:

in. Hg.

(HRS)

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

D-16
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INTERFOLL L ARORATORIES EFA METHOD S5/17 SAMPLE LOG SHEET

Job A JMXBSE -, o Date 407-"’5(4.'7' Test _7  Run, &K
Source 2de @ (lvdmd A ey e NG. of /traverse points
Method _H»2// Filter holder: & Filter type: W4
Sample Train Leak Check:
Pretest: ¢ 0.02 cfm at 1S Hg. (vac)
Fostest: ~ Q cifm at in. Hg. (vac)

Particulate Catch Data:

No.s of filters used:

Recovery solvent(s)

acetones
%g/cther(s) mgg(.—! Q’-’PT /-/D

No. of probe wash bottles: / ,
Sample recovered by: L
Condensate Data:
Weight(g)
Item
Final Tare Difference
Impinger No. 1 ///”“
Impinger No., 2 2;953 %Laf? o
i
Impinger No. 3 fi

Condenser

A
Desiccant /37’/ ( /36 = ?
Total >

Integrated Gas Sampl:ng Data: "'441_{ ’;z'/ /4/,»

Eag Fump No. Eox No. Eag No.

Bag Material: _S-layer Aluminized Tedlar Size: 44 L

Fretest leak check: cc/min at in. Hg;

Time start: (HRS) Time end: (HRS)

Sampling rate: ce/min Operator:

S/N of O= Analyzer used to monitor train cutlet:
CF-023

D-18
5-0046RR
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INTERFOLL LAERORATORIES EFA METHOD S/17 SQHPLE LOG SHEET

Job ,é/f//%, 77 _5 Date /'71(: /3 Test gF‘:"‘{f
Source _frwss seltufon No. of trlaverse points .
l

Method 204/ Filter ho der. ﬁg Filter type:

Sample Train Leak Check: |
Fretest: ( ©0.Q2 cfm at 13 in, Hg. (vac)
Fostest: -~ &7 cfm at f in. Hg. (vae) l
Particulate Catch Data:
No.s of filters used: Recovery solvent(s) l

acetone

7“ other (s} M,;":?'CLZ_ <~ &_Z- //z,d '

No. of probe wash bottles:

Sample recovered by: 77(/"?7'— I

Condensate Data:

Weight(g)

Item
Finmal Tare Difference

Impinger No. 1 ///f7

Impinger No. 2 AT ? 200 5
Impinger No. 3

(‘\

Condenser

Desiccant VXl %925 5

Total

Integr-ated Gas Sampling Data:< Amé,tgnf 4.—-
Eag Fump No. Eox» No. Bag No.

Bag 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 0= Analyzer used to monitor train cutlet:

CF-0Q2=

D-20 S-0046RR
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INTERPOLL LABORATORIES ANALYTICAL DATA
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Interpoll Labaorataries
(612) 786-5020
EPA Method 3 Data Reporting Sheet
Orsat Analysis
IJob L. Y. Mot rese Source Drovr Steck
Team Leader Dy Test Si1te T Ste K _
Date Submitted 2) g Y Date af Test [- Th 4.3
Test MNO. i No. of Runs Completad 3
Date aof Analysis 7 -1 -43 Technician el geon
Test/ Sample No. Buret Readings (ml) Conc. Conc.
Run jLog Number |of C0= 0= Fo
I and Typa {fn.|Zaro Pt.| After COz|After 0z |%Uv/v Dry |%4v/v Dry
- —
1 ¢ .l 3.2¢< 28 7¢ 3. 28 |7.5C s
I i/( _Sv23-15 | 2 | o.cC 322 2¢.7C 2 20 [7.5C  li.c6
B 0F |Avo! NSRS | G 2O 17.5€ .
l 1 | .cc 3.1C 2. 78 3.0 N Ye [.ce
]l)_ -y 2 l¢g.co 3.2 Q.70 3.1C [7.C [oG
l @B 0F |Avo | TS .\ O [7.6¢ -1_i
1 |@.co 3.¢0 20.7C 3,00 J7.7C |le7
I’} -5 2 |c.0C 3,00 20.78 3.00 I7.70 lley
1 58 0F _|ove| seseessleressseeermmee—ey|_ :.cc | (. 7C B9
1
l 2
O B 0 F |Ave ! N )
I [ 1
2
I O B O F |Ave ! SRS
. —_— =
2
Il oBOF Avg
. —<
' 2
.0BOF Avg
I 1 .
2
gBOF Avg | TSNS ARE NN ]
i 1
2
l 0 B O F  |Ave | MRS K
& Ambient Air QA Check EPA Method 3 Guidelines
' Orsat Analyzer System Leak Check Fuel Type F@ Range
ll:l Fe Within EPA M-3 Guidelines Coal:
for fuel type. AnthracitesLignite 1.016-1.120
Eituminous 1.083-1.250
Where Fe= 20.9-02 Dil:
l Co= Distillate 1.260-1.413
Re=zidual 1.2106-1.370
Gas:
Natural 1.46Q0@-1.8355
Praopane 1.434-1.38646
F=Flacsk (250 cc all glass) Butane 1.4@05-1.955
B=Tedlar EBag (S—-laver) E-1 Wood/Wood Bark 1.200-1.120

| S -Na.Ro




Interp?

l Laboratories
(& )

786-4020

EFA Method 3 Data Reporting Sheet
Orsat Analysis

1
2

Job L.P- AAON+f£SL. Source Dz
Team Leader D H Test Site ¢ tee &
Date Submitted 2= 3 Date of Test [~ 27-93
Tesat NMNo. = No. aof Runs Completed. 2
Date af Analysis 2-1-43 Technician Colelogn 7
Test/ Sample No. Buret Readings (ml) Coane. Cone.
Run {[tog Number |of : CO5 0= Fea
ﬂ and Typa [An.|Zero Pt.| After COz|After Q@2 |%v/v Dry [%v/v Dry
c.co 3T 2. TT 3-10 7.0 1&%
L -
9/l M 2 | oo ENLE 28 .70 2.0 [7.60 106
g8 0F |Ave! SNSRI - o (7.0 g
1 g co 3G 2&.T e 2.0 (7.0 1o
-1
2], — I 3.0 20,y & 3.10 17,60 /.06
| CANRNLTN A (7.0 | mom
1 | col 3.00 25,70 2,00 17.70 Lo
2/3 5 12 |o.cc 3.€0 20.7C 3.co (.70 o1

gBOF |Avg 2.¢0 17.70 s

I

<

I3 |~

R
| losor [ave! sesewessessesssosivossssens | )

1
2

0B 0F [Avo | RO -
i
2

.0 B 0F |Avo | Sume e eeess

1 ——
2

il

[N B

A T ———
0D B o F  |ova | Nl

.

g Ambient Air QA Check EPA Method 3 Guidelines
Orsat Analyzer System Leak Check Fuel Type F@ Range
O Fe Within EPA M-3 Guidelines Coal:
for fuel type. Anthracite/Lignite 1.016-1.130
Bituminous 1.983-1.23@
Where Fg= 20.9-0x Dil:
CO=> Distillate 1.260-1.413
Residual 1.210-1.370
Gas:
Natural 1.600-1.834
Propane 1.434-1.5846
F=Flask (250 cc all glass) Butane 1.4@5-1.533
B=Tedlar Bag (S5-layer) E-2 Wood/Wood Bark 1.200-1.120

LSC-04-BR



Interpoll Laboratcries

l (6£12) 78&6-5320
EPA Method S5 Data Reporting Sheet
I Impinger Catch/Minnesota Frotocol
Job L P /’b7°nﬁ7053~ Source Dryef
Team Leader bv Test 3ite Stac K
l Date Submitted 2-1-9% Cate of Test ] =& =9
Test Mo. = Mo. of Runs Completed 3
l Date of Analysis > ~5-93 Technician ¢ P"b’f?e y~
Test Run_2@ Dish No.

%] Field Blank Pish Tare Wt. a
Log Number Dish+Sample Wt. q
Comments Sample Wt. g

l Test 21 Run | ] Dish No. 20]

1 lLog Number §v 23~ 36 Dish Tare Wt. 4L.23045 g

Comments Dish+Sample Wt._Y2).2606 g
l Sample Wt. J.030/( g
Test_2. Run_ 2 Dish No. 203

2 | Log Number — Y0 Dish Tare Wt.__ 4b-S645 g

Comments _ Dish+Sample Wt._w1b.4023 g
Sample Wt. QO -05rF g
I Test 2- Run_ 9 Dish No. “es
3 | Log Number -4y Dish Tare Wt. & uq 05 g
Comments Dish+Sample Wt._16-5/4/ g
I Sample Wt. 0-vl 86 g
Test Run Dish No.
4 Log Mumber Digh Tare Wt. 9
I Comments Dish+Sample Wt. g
Sample Wt. g
I Test Run Dish No.
S Log Mumber Dish Tare Wt. Q
Comments Dish+Sample Wt. g
I Sample Wt. g
Blank Solvent Wt.(.da3g
Results:
I Field Blk. Run 1 Run 2 Run 3 Run 4 Run 5
o 029§ 0.0325E-3 00253 -
I LSC-03.Gx
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Interpoll Labgorastories

{(512)

785-£320

EPA Mathod 5 Data Reporting Sheet
Probe/Cyclane Wash

Johb LP/ Msntrose Source Dever
Team L=ader 0 v+ Tasht Site SHu, K
Date Submittad 271793 Date of Test [-21°43
Test MNo. 2 Mo. of Runs Completed_ 2
Late of Analysis 2643 Technician 3. &
Transport Leakage None [ ___ ml Solvent Aceclryne,
Test Run_Q Cish MNo.
Field Blank Dish Tare Wt. g
Lag Numbar Cish+Sample Wt. g
Yol. of Solvent ml Sample Wt. q
#Solvent ResidueZ'Y ug/ml
Test __ L Run / Dish No. 32
Vol. of Solvent 25¢ ml Dish Tare Wt.__Y73.94Y /4 3
Lag MNumber Sor3 -3y Dish+Sample Wt.41.499i6 fa!
Comments Sampla Wt. ©.,.C107 w]
Test_2- _Run_% Dish Na. 3y
Vol. of Solvent_Z2%p ml Dish Tare Wt. Y9.2802 Q
Log Mumber - Dish+Sample Wt. _47.2563 g
Comments Sample Wt. C.ocbl a
Test__~ Run_3 Dish Mo. 37
Vol. of Solvent 2/0 ml Dish Tare Wt._ _“99Y497¢% Q
Log MNumber —Hr Dish+Sample Wt. 19,50 63 g
Comments Sample Wt. C.co% s Q
Test Run Dish No. )
Yol. of Saolvent ml Cish Tare Wt. g
Log Numbar Digh+Sample Wt. g
Commants Sample Wt. q
Test Run Dish No.
VYol. of Salvent ml Dish Tare Wt. g
Log Number Dish+Sample Wt. s}
Comments Sample Wt. 3

*¥*Solvent Residue ug/ml=f (Sample Wt. g) (i@=)1/Vol. of Sol. ml

EFA-MS Acetcone Residue Blank Spec. (7.8 ug/ml

Results: -

Field Blk. Run 1 Run 2 Run 3 Run 4 Run 5
0:0096 v, 005583 p,g080

LSC-01YR







Interpocll Laboratories
(512) 7285-5020
EPA Method 5§ Data Reporting Sheet
I Filter Gravimetrics
I Job L. . MO”TE@SE Source DZZYER
Team Leadear DUt Test Site STACKE
Date Submitted 2-/793 Date of Test_ (-27-973
Test No. 2. No. of Runs Completed_ 3
Date af Analysis 2-%-93 Technician J5
I Test Run _©@ Filter MNo.
Field Blank Filter Type
I @ Laog MNumber Filter Tare Wt. g
Comments Filter+Sample Wt. g
Sample Wt. g
I Test % Run_{ Filter No. 4484
Log Number $023-35 Filter Type 4 &6F
1 Comments Filter Tare Wt. . $9 24 g
l Filter+Sample Wt._L.90G6 g
Sample Wt. 01%7 g
I Test 2 Run_2~ Filter No.. 428 b
l.og Numbar — %4 Filter Type 4 6F
2 Comments Filter Tares Wt. 5874 g
Filter+Sample Wt._.9027 g
I Sample Wt. Ol 56 a
Test _2- Run_3 Filter No. Y989
I Log Number - 43 Filter Type 4! GF
3 Comments Filter Tare Wt. J968 g
Filter+Sample Wt. _41(9 g
I Sample Wt. 0151 g
Test Run Filter No.
lLog Number Filter Type
4 Comments ' Filter Tare Wt. g
Filter+Sample Wt. g
. I Sample Wt. q
Test Run Filter No.
Log Number Filter Type
I o Comments Filter Tare Wt. a
Filter+Sample Wt. g
Sample Wt. g
I Results:
) Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
I 0.0/ 0. 0156 0.0/5/
l Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
0.05% | 0,0536 0,05“/
l LSC-02PR
E-5






Interpoll Laboratories
(512) 786-5Q20Q

EPA Method 5 Data Reporting Sheet

l Impinger Catch/Minnesota Protocol
Job L.P JMontvige Sourec = Press [jth/ﬁ‘;&‘/—’ﬂc? vewt
Team Leader Dv At Test 3ite S AR
I Date Submitted K- 1-43% Cate of Test
Test No. “ MNo. aof Runs Completed
Date of Analysis__ 2 "5 93 Technician
Test _“ Run_o Dish No. 55
e Field Blank i Cish Tare Wt.__ 47.7972492 g
I Log Number 5023 -4§ Dish+Sample Wt._47- 7783 g
Comments Sample Wt. Qr vovS g
I Test_ 4 _Run__| Dish MNo. &2
1 Log Number -~ S Dish Tare Wt. S0 F¥4/ g
Comments Dish+Sample Wt.__ S0 §9Y! g
l Sample Wt. g-0950 g
Test_ Y4 Run_Z- - Dish Na. 6a
2 Log Number — 53 Dish Tare Wt._¢/ - 495%/ g
I Comments Dish+Sample Wt._Y7-9939 g
Sample Wt. Q. ous g
l Test Y Run_9 Dish No. 100
3 Log Number — 57 Dish Tare Wt. U 5.965¢ g
Comments Dish+Sample Wt.__ 64 9.9 7%0 g
I Sample Wt. 0.2050 q
Test Run Dish No.
4 Log Number Dish Tare Wt. g
I Comments Dish+Sample Wt. a
Sample Wt. g
I Test Run Lish No.
S Log Number Dish Tare Wt. =]
Comments Dish+Sample Wt. g
I Sample Wt. g
Blank Solvent Wt. 0.0
Results:
I Field Blk. Run 1 Run 2 Run 3 Run 4 Run 5
00047 0. O9YSE-F pD.0047
_l g LSC-03.6%







Interpoll Laborastories
(512) 7856-5220

EPA Method 5 Data Reporting Sheet
Probe/Cyclone Wash

*Solvent Residue____ug/ml=L(Sample Wt. gy (i@=)1/Nel. of Sol. ml
EPA-MS Acetone Residue Blank Spec. (7.3 ugiml

Results: -

Field Blk. Run 1 Run 2 Run 3 Run 4 Run S

5 -
0.00773 | 00078 r 0.00e7? | SC-01YR

' Job L? [ Mentrage. Source Press o Unlvid vng if ens
Team Laadar dv # Test Site SQhayk
Date Bubmitted__ £7/743 Cate of Test ¥ 94
' Test Mo. - No. of Runs Complete 3
Date of Analysis__ 26793 Technician 2 ;
I Tramnsport Lszakage KNcme g — . _.ml Solvent Ace fnw 2
Test Run_Q Ci1sh Mo.
l Field Blank Dish Tare Wt. g
a Leg Numbar Dish+Sample Wt. g
Val. of Solvent ml Sample Wt. Q
l »Solvent Residue_4:Y ug/ml
Test _“Y_ _Run__| Dish No. 2¥
1 Vol. of Seolvent 250 nml Dish Tare Wt._ 4§.644% a3
I Log Number S0Z3-vqg Dish+Sample Wt. 4% (5783 g
Comments Sample Wt. 0.005C q
l Test__ Y Run_ L Dish No. Lo
2 Yol. of Solvent 252 ml Dish Tare Wt. Y1 Y24 q
Log MNumber - 52 Dish+Sample Wt. 471, (S (3 g
I Commants Sample Wt. .ce84 g
Test_ Y Run__3 Dish Mo. “
3 Vol. of Solvent_Z2Yp ml Dish Tara Wt. 45,302 Z Q
I Log Mumber — 55 izsh+Sample Wt._495.3298 q
Commants Sample Wt. 0.0073 g
l Test Run Dish No.
4 Vol. of Solvent ml Cish Tare Wt. g
Log Numbar ' Dish+Sample Wt. g
l Commants Sample Wt. g
Test Run Dish No.
= Yal. of Solvent ml Dish Tare Wt. g
I Log MNumber Dish+Sample Wt. g
Commeants Sample Wt. 3






Interpoll Laboratcries
(612) 735-5020
EPA Method S Data Repoarting Sheet
l Filter Gravimetrics
l Job L P MOPTROSE Source PRESS & UMNLOADWNG VENT
Team Loader DU Test Site STALE
Date Submitted 2.-1793 Date of Test_ ( ~27-973
. Test No. < No. of Runs Completed_ 3
Date of Analysis 2-%-93 Techrician Js
I Test Run_@ Filter No.
Field Blank Filter Type
3 Log MNumber -Filter Tare Wk, g
Camments Filter+Sample Wt. g
‘ Sample Wt. g
I Test__ 4 Run_/{ Filter No. o7
l.og Number ScrH— 59 Filter Type UG F
1 Comments Filter Tare Wt. ST 2 a)
l Filter+Sample Wt. 5929 q
Sample Wt. & o7 g
I Test__“_ Run_2- Filter No. col§
Lag Numbear — 53 Filter Type i -
2 Comments Filter Tarz Wt. .8333 g
Filter+Sample Wt.__ 8% -0 g
l Sample Wt. &.0007 g
Test_4 Run__3 Filter No. 5019
l Log Number - SE Filter Type 4" 6F
Z | Comments Filter Tare Wt. 828 g
Filter+Sample Wt._ :¥8%7] =]
l Sample Wt. 0 .00\9 g
Test Run Filter No.
Log Number Filter Type
l 4 Comments Filter Tare Wt. (]
Filter+Sample Wt. a
. Sample Wt, g
l Test Run Filter No.
Log Number Filter Tyvpe
b Comments Filter Tare Wt. =]
Filter+Sample Wt. g
Sample Wt. g
l Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
I ©.0017 0. €00 0. 0019
' Field Blk. Run 1 Run 2 Run 3 Run 4 Rum 3
U-0l>7 v.ol3o 0.013%3%
LSC-02PR
i e
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INTERPOLL LABORATORIES, INC.
(612)786-6020

Louisiana~Pacific, Montrose
Laboratory Log No. 8023

Results of MDI Ana'lysis1

Test: 5
Source: Press & Unloading Vent Stack

Sample Type: Impinger Catch

MDI
Sample Log No. Sample Description Total ug
8023-58 Run O (Field Blank) < 6.5
8023-59 Run 1 120
8023-60 Run 2 120
8023-61 Run 3 130

Sincerely,

INTERPOLL LABORATORIES, INC.

. Qv
Wayne ANOl1son, Manager
Organic Chemistry Group

WAOQ/cg

1Ana1ysis performed by Method II-8791.

E-10



INTERPOLL LABORATORIES, INC.
(612)786-6020

Louisiana-Pacific, Montrose
Laboratory Log No. 8023

Results of Formaldehyde Ana]ysis1

Test: 1l
Source: Dryer Scrubber Inlet

Sample Type: Impinger Catch

Formaldehyde
Sample Log No, _Sample Description Total ug
8023-01 Run O (Field Blank) ' 10
8023-02 Run 1 9600
8023-03 Run 2 10000
8023-04 Run 3 12000

Sincerely,

INTERPOLL LABORATORIES, INC.

AN 0
Wayne A.NDl1son, Manager

Organic Chemistry Group

WAO/cg

lanalysis performed by EPA Method 0011.

E-11




Results of Formaldehyde Analysis

Test:
Source:

Sample Type:

INTERPOLL LABORATORIES, INC.
(612)786-6020

Louisiana-Pacific, Montrose
Laboratory Log No. 8023

1

1
Dryver Stack
Impinger Catch

Formaldehyde
Sample Log No. Sample Description Total ug
8023-08 Run 0 (Field Blank) 6.8
8023-09 (Field Spike) 5.2
8023-10 Run 1 7900
8023-11 Run 2 8100
8023-12 Run 3 11000
Sincerely,
INTERPOLL LABORATORIES, INC.
W
i X7
Wowons (T
Wayne A.V0lson, Manager
Organic Chemistry Group
WAO/cg

1Ana'lysis performed by EPA Method 0011.

E-11a



INTERPOLL LABORATORIES, INC.
(612)786-6020

Louisiana-Pacific, Montrose
Laboratory Log No. 8023

Results of Formaldehyde Ana'lys1sl

Test: 7
Source: Press & Unloading Vent Stack
Sample Type: Impinger Catch

Formaldehyde
Sample Log No. Sample Description Total ug
8023~62 Run O (Field Blank) 5.0
8023-63 Run 1 ' 4100
8023-64 Run 2 4400
8023-65 Run 3 4000

Sincerely,

INTERPOLL LABORATORIES, INC.

Wayne A. Qlson, Manager
Organic Chemistry Group

WAO/cg

1Ana1ys1s performed by EPA Method 0011.

E-11b







Job

Interpoll Laboratories

(5120

7845—-6024

Chain of Custody
Sample Deposition Sheet

LR [ wlond TEosSE

Source :&g #%2

S75 Acff

Team Leadébr 7

Date Submitted 7/

Test Site

Date of Test //za,/f;s

Test No.__/ Na. of Runs Cémpleted__ 3
Na. of Type of Sample Analysis Required Comments
Samples
Frobe Wash: DA; per EPA M-3
acetone DOther
Op-I. Water
Filter:
4" G.F. DAS per EPA M-I
S.5. Thimble QAs per EFA M-17
02.5" G.F. (Cther
&7 mm G.F.
Impinger Catch: MN Protocol
D.I. Water QWi Protocol
DEZ H=a0= EPA M-& or a8
; gaMS Hg Only Acid Gasas
[j4M5 Metals ormaldehyde —O&¢/
DMetals
/‘B’Dtheré ﬁ/"# OOther
Integrated = per EPA M-3
E Gas sample Az per EPA M-10
NOther
Oxides of OAs per EFPA M-7A Date
Mitrogen (NO.W) Time (HRS)

DDther

0 Fuel Sample
1| fggregate

DAttached fuel Form
#S-01&3RRR

Particle Size

OX—Ray Sedigraph
[Bahco Methead

DOther

Audit Samples
DSulfur Dionide
[Oxides of Nit.
DDther

[JAs per EFPA M-56
0As per EFA M-7A
DDther

Source
1) Typ

2) Fue
3) Is

4) Doe

Information

e of Snurce//D Boiler ] Asphalt Flant [] Inc1nerat0r§ﬁibryer

Other

1: [} Coal E Wood [ R= 0
sample com tible®? No ]

handling?iﬁ\Nn 0 Yes If yes, explain

s sample need speci

0il
Yes

g RDF [j Other

E-12

S-278RRRR




Interpoll Laboratories
(512) 78&5-6020

Chain of Custody
Sample Deposition Sheet

Job B JAOR) THROSE Source JEFEL
Team Leader _ D&% . Test Site S7ACL
Date Submitted_2///73 Date of Test_ /27 /%3
Test No.__ X No. of Runs Completed__ =
No. of Type of Sample fnalysis Required Comments
Samples
Frobe Wash: ‘:Qﬁ% per EFA M-S
6/ wgﬁcetmne Octher
OP.1I. Water
Filter:
" G.F. s per EPA M-5
;Z (0S.-8. Thimble As per EFA M-17
: DE.S" G.F. (Other

D47 mm G.F.

Impinger Catch: [MN FProtoccol
.I. Water W1l Protocol
: g (&% H=0= [JEFA M-& or 8
é/ [4MS Hg Only (JARcid Gases
D4MS Metals DFormaldehyde
[J1-@ N NaOH Metals
[Other BOther _Cotoresle
- Integrated CRfs per EPA M-3
S |BGas sample As per EFPA M-10
%Dther
Onides of [JAs per EFPA M-7A Date
Nitrogen (NO.) gbther Time (HRS)
] Fuel Sample [Jpttached fuel Form
[] Aggregate #S-B14TRRR
Particle Size (jX—Ray Sedigraph
[Bahco Method
[Other

Audit Samples
[jSulfur Dioxide [As per EPA M-4
[jOsiides of Nit. [As per EFA M-7A
gCther Qbther

Source Information

1) Type of Source: [} Boiler [] Asphalt Plant 0 Incinerator4é<6;yer

[} Other =
2) Fuel: ) Caalég/waod 0 :gyg 0il [J RDF [} Other
3) Is sample coffbustible? No [] Yes
4) Does sample need specidl’ handling? No [J Yes If yaes, explain

S-278RRRR
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Imterpoll Laboratories
(612) 78566320

Chain of Custody
Sample Deposition Sheet

S R onf TR OE Source f?-e-s—:c,:_q&[/ / _Aﬁ/m 4 %ﬂ:%
2TACK /

TD LA, Test Site

Jab

Team Leader

Date of Test

Date Submitted 2///2>
Test Na. ‘/ ‘

7

' /78192

No. af Runs Comﬁldted 3

Source Information

Boiler [} Asphalt Plant ] Incinerator [ Dryer

4) Does sample need specidl handling?

1) Type of Sounde:

thher !/.Z"W -
2) Puel: [j Coal [] Wood Dyu 0il D/%Dther
3) Is sample combustible? No [] Yes

No 0 Yes

ne -

1f yes, explain

E-14

S—-278RRRR

No. of Type of Sample Analysis Required Comments
I Samples
~ |Frobe Wash: ]35% per EFA M-5
i?/ cetone Obther
gR.I. Water
Filter:
I " G.F. Dﬁs per EFA M-3
A% S.8. Thimble 0fs per EPA M-17
2.5" G.F. O0ther _
I 047 mm G.F.
Impinger Catch: MN Frotocol
.I. Water oWl FProtocol
I% Hz0= OEFA M-6 or a8
[}4M3 Hg Only Acid Gases
I AMD Metals Formaldehyde
Ji-@ N NadQH Metals
[Bther ther C:;/Qrwbéég
' Integrated Oa= per EPA M-3 'Mmé:frc'{ ﬂ[f-’
o Gas sample "s per EPA M-18
C
rBther
l Oxides of 0as per EFA M-7A Date
Mitrogen (NOW) fther Time (HRS)
I [] Fuel Sample [Attachead fuel Form
[] Aggregate #S-B165RRR
l Particle Size (X—-Ray Sedigraph
Oeahco Method
[Other
' Audit Samples
DSulfur Dioxide Dﬁs per EFPA M-6
[IOxides of Nit. (A#s per EFA M-7A
l [jOther [jBther




Interpoll Laboratories
(612) 736-6920

Chain of Custody:
Sample Deposition Sheet

Audit Samples
[Sulfur Dioxide [Jfs per EPA M-S
[Oxides of Nit. A= per EFA M-7A
(Bther [other

Source Information

1) of Source: [] Boiler [] Asphalt Plant‘p Incinerator [] Dryer

Other .
2) l: [] Coal [ Wood [] Qas/ [} 0il [} RDE/|Y Other
3) I=s sample combustible? No [] Yes

4) Dogs sample need specidl’ handling? No [] Yes If ves, explain

S-27SRRRR

/’
Job /{/0//”16%’!,?0‘-;&: Source /?-ess 9— ///_/_ / ,_-‘-/-
Team Leader/ _2edl/ Test Site  Srwet- A<
Date Submitted ’/7/%”3 Date of Test //z5 63
Test Na. 3 ' No. of Runs Complefed _3 I
No. of Type of Sample Analysis Required Comments i
Samples I
Frobe Wash: 0As per EFA M-3
% QAcetone ;E@ther T
r}ﬁ&rLr—Ht%e:/ﬁetLﬂ II
Filter:
g4" G.F. [JAs per EPA M-5 I
S.S5. Thimble Jfs per EFA M-17
0=-5" G.F. [C@ther
047 mm G.F. l
Impinger Catch: gMN Protocol
gb.I. Water W1 Protocsl
0% H=0= OQEFA M-6 or 8 '
[J4MS Hg Only [pcid Gases
4MS Metals [Formaldehyde
0l1.@ N NaOH OMetals I
[[0ther Jother
Integrated [JAs per EFPA M-3 )
Gas sample BAE per EFPA M-12
[0ther
Ouides of jAs per EFA M-7A Date l
Nitrogen (NO,.) [jBther Time (HRS)
[ Fuel Sample JAttached fuel Form I
{1 Aggregate #E-B146FRRR
Particle Size OX—-Ray Sedigraph
Fahco Method
[(Other

E-15



Interpoll Laboratories

£

L12) 784-6820

Chain of Custody
Sample Deposition Sheet

Source /0/1’5‘5' ¥ Z/ /046 t/zq %?ﬂ'#

Job /Qu” ﬁ%ﬁﬂﬁ?ﬁ%ﬁ
Tozam Leader %

Test Site

Orack;

Date Submitted ,Z/n”}

Date of Test s/ 24/F3

Test Na. No. of Runs Cémpieted_:i_____
No. of Type of Sample Analysis Required Comments
Samples
Frobe Wash: DAS per EPA M-3
Acetone DOther
ob-1- Water
Filter:
4" G.F. [jAs per EFPA M-5
S5.5. Thimble gARs per EFA M—17
g=-s" G.F. [Other _
U47 mm G.F.
Impinger Catch: OMN Protocol
Op.1. Water QWI Protocol
g=* H=0= EFA M-& or 8
04MS Hg Only pAcid Gases
[]4MS Metals ;EFormaldehyde ~{29//
DI.B N NaOH A Matals
 XOther DDther
Integrated [ARs per EPA M-3
Gas sample As per EFA M-12
[Other
Onides of 0As per EFA M-7A Date
Mitroagen (NOQO.) [jBther Time (HRS)
0 Fuel Sample Attached fuel Form
0 Aggregate #5-D153RRR
Particle Size OX-Ray Sedigraph
[Bahco Method
DDther
Audit Samples )
[Sulfur Dioxide [As per EPA M-5
Oxides of Nit. A4s per EFA M-=-7A
(tther [jOther

Source Information

1)

2)
3)

4)

of Source: [] Boiler [ Asphalt Flant ] Incinerator [ Dryer

ther

Fuel: 0 Coal

0il [j RDF>{-Other

1f yes, explain

Wood G5a
Is sample combust1ble° es
Does sample need special handllna}(ﬁf&n O Yes
6

E-1

S-278RRRR







APPENDIX F

TOTAL HYDROCARBONS STRIPCHART
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APPENDIX G

THC ANALYZER SPECIFICATIONS







I[R , ll TOTAL HYDROCARBON ANALYZER (FLAME IONIZATION
atfis Model RS 55 :

INSTRUMENTE

TECHNICAL DATES

MAINS :115V/60H
RECORDER OUTPUT :0- 5V/ &= 20mA

MODEL: _X. Manual switching
— Solenoid valves

HOUSING: — Case, — 19#-Rack

MEASURING RANGES: 1= 0- 10 C1_

- 2=0- 100 Cy
3=0- 1,000 Cq
4 =0— 10,000 Cq

SPECIAL OPTIONS :

..........

‘Sample line ... ...

ANALYZER CONDITIONS:
Temperature : . 160.°C

Zero Point : :3.90...

Gain :........"h10 .

Pressure Setting: Sample/Spangas/ Zerogas: 200 mbar
Fuel: Hydrogen :.. ......! 035 bar
Combustion Air :........08% bar

Span Ga.ses . ..300 ppm g
24 000. ppm C,

Bl Bl N BN e
INE U B B B BN B BE D Tl D BE ..
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CALIBRATION OIAGRAMM
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APPENDIX H

MEASUREMENT SYSTEMS PERFORMANCE SPECIFICATIONS
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INTERPOLL LABORATORIES

(612) 786-6020 '
System Bias Check
Job L, //4{0&}7?055 ., Source LRIEL STHoAS '
Test_4  Run Date_//27/ 3  Site__ =i
Operator L% c 7/
: f ACyhnder‘ Analyzer Resp (ppm).D‘iff.%Span 5 I
§Run ; Time %% . Value é : : CE-SB. val : of |
| | (HRS) _(ppm)  Cal Err |Sys Bias | (ppm)| (PPM)span, '
1 ; ‘Zero gas 0 ’ / o [/ looO N
/éC’D ‘Upscale 39 (o 1 500 302 o ‘ iCoo ' 1o) : I
L | Zero gas: 0 ; /- é o / ; iOCXD%_ -ZE
, i /72,0 ‘Upscale | 2010 300 A= /O iood| I
‘ ; Zero gas 0 / : () / | (ooo 4 .
/‘?ﬂ‘/ Upscale | 2oy L, 300 | 300 o | ooyl D I
------ Zero gas 0 rm é A& g / 1000 L/ g
* 2100 ;upscau 2016 200 | 300 | O 1ppe O I
’ EZero gas 0 T- g ] "'g |
° EUpsca1e | E | I
Zero gas 0 g |
© Upscale .3 | I
; ‘Zero gas 0 % | I
Upscale
Zero gas 0 I
® Upscale
Zero gas 0 T I
S Upscale ~
Zero gas o] I
Lo Upscale
Zero gas 0
H Upscale
Zero gas 0
L2 Upscale | i

Must be within 5% of the span for the zero or upscale cal. gas.
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INTERPQLL LABORATORIES
(612) 786-6020

System Bias Check

Job ./\”pr / n’lOUT S & Source (C(j,t:e‘:c:; g un(oa&[mc, Oem+
Test e Run_‘’ Date (1 2X]9 5  Site SSTACK / :
Operator_ I DUR '

' ‘ _ iCy11nderiAna1yzer Resp (ppm) Diff. Span | %
‘Run : Time : * k% ' Value _: ; CE~SB val | of
a i r Yo (ppm) ; Cal Err iSys Bias | (ppm).(PPM) span:

Ges el o 6 7 T o

{ ; i ;

36 . 29 0 00 1
0 o . O

| R 2

Zero gas 0 O o O 100

3

?Upscale z

"Zero gas

‘Upscale

i ;
............ Upscale . 3007 25 2.5 10D i 7. |
5 !Zero gas' 0 i ‘ ? f
4 ; : ' :
: ‘Upscale :
3 ! Zero gas 0 ? § i
5 : i
Upscale ’
Zero gas 0
6
Upscale !
Zero gas 0 %
7
Upscale
; Zero gas 0
i 8
Upscale
Zero gas ]
9
: Upscale
% Zero gas 0
10
Upscale
. Zero gas o
11
Upscale
Zero gas 0
12
Upscale i

Must be within 5% of the span for the zero or upscale cal. gas.

$420-11R
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APPENDIX I

CALIBRATION GAS CERTIFICATION SHEETS
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APPENDIX J

PROCESS RATE INFORMATION







MONTROSE TESTING 1-26-93 THROUGH 1-29-93
PROCESS DATA

CONTENTS
TEST SCHEDULE
PROCESS DATA SUMMARY

DRYER TESTING 1-26-93
BOARD WEIGHTS / PRODUCTION
FUEL BURNING RATE
DRYER DATA SHEETS
DRYER CHARTS
PRESS CHARTS
PRESS REPORTS
E-TUBE READINGS

DRYER TESTING 1~-27-93
BOARD WEIGHTS / PRODUCTION
FUEL BURNING RATE
DRYER DATA SHEETS
DRYER CHARTS
PRESS CHARTS
PRESS REPORTS
E-TUBE READINGS

PRESS VENT TESTING 1-28-93
BOARD WEIGHTS / PRODUCTION
PRESS CHARTS
PRESS REPORTS
DAILY INVENTORY SHEET

PRESS VENT TESTING 1-29-93
BOARD WEIGHTS / PRODUCTION
PRESS CHARTS
PRESS REPORTS
DAILY INVENTORY SHEET

CORRESPONDENCE

J-1

- oW~ &

-k ek

12
12A
13-15
16—-17
18-19
20-21
22-23

24
25-26
2728

29

30
31
32
33




TEST SCHEDULE
DRYER TESTING
DATE POLLUTANT
1-26 . HCHO
1-27 TSP,CO
1-27 VOC©
PRESS VENT TESTING
DATE POLLUTANT
128 TSP
1-28 MDI
1-28 VOC
1-29 HCHO

BUN #1

1040-1142
0840-0955
1500-1600

BUN #1

0940 -1041
1600-1709
1632-1733
0822 0923

J-2

RUN #2

1300-1402
1035-1149
1620—-1720

RUN #2
1128-1231
17411844
1743-1844
1004 —1006

RUN #3

1505~1609
1225-1338
1825-1924

BUN #3

1305-1415
1935--2038
1852-1957
11431248

2




PROCEss DATA SUMMARY

MONTROSE DRYER TESTING 1-26-93 10:30~ 18:30 _ o
HCHO

10.31 =pRYER F’RODUCTION RATE IN TONS PER HOUR
1.64 =pDRY FUEL INpUT IN TONS PER HOuR
26595 =B PER HOUR OF FURNISH PRODuUCED BY DRYER
1383 =AVERAGE DRYER INLET TEMPEHATURE IN DEGREES ¢
00D

MONTROSE DRYER TESTING 1-27-93 8:00~-20:00
PM, €0, voc
_‘_—L———._.J_____‘_

UR

MONTROSE PRESS VENT TESTING 1-28-93 9:00-21:00
PM, VOC MDI{
-_-,‘—-——__1______

279 =MDy RESIN UsAGE INLBS peR HOUR
1.20% =9 Mmpy RESIN usep

466 =L1QuIp PHENOLIC RESIN USAGE IN LBS PER HOUR (100% SOLIDS)
2.00% =% LiQuip PHENOLIC RESIN usep

MONTROSE PRESS VENT TESTING 1-29-93 8:00~13:00
HCHO

443 =_jQuip PHENOLIC RESIN USAGE IN LBS PER HOUR (100% SOLIDs)
ED




——'—'f

MONTROSE DRYER TESTING 1 -26-93
DATA TIME 6 HRS
10:30-16:30

BOARD WEIGHTS — LBS
WEIGHTS OF APPF(OX\MATELY EVERY 25TH
UNTRIMMED BOARD FROM TAPES

194 204 197 16828 LB = AVERAGE
189 182 196 UNTRIMMED
199 190 195 MAT WEIGHT
185 192 191 :
196 194 188
191 196 196 (7777 LB = AVERAGE
189 188 191 FINISHED BOARD
183 202 196 WEIGHT
184 209 197 (UNTRIMMED MAT
150 197 WEIGHT —~ TRIM e
199 196 WEIGHT) N
‘
8.0% = TRIM \)\Qé)
0, A\
o ANT PRODUCTION RATE - WY 48
P OURS DURING TESTING )

87 =PRESSLOADS
606 =NO. OF (&' X 16") BOARDS PRODUCED (PRESSLOADS x8 BOARDSILOAD)
123728 =LBS FINISHED PRODUCT (BOARDS x WEIGHT OF FINISHED BOARD)
20621 =LBS FINISHED PRODUCT PRODUCED PER HOUR (LBS FINISHED
_ PROD./TEST\NG HOURS)
10.31 =TONS FINISHED PRODUCT PRODUCED PER HOUR (LB FINISHED PROD
PROD/HR/ 2000 LB)

DRYE
DRY BINS \NCF\EASED EROM 1/2 T0 FULL QVER TEST\NG-—
ACCOUNTING FOR 1/2 HOUR OF ADD\T\ONAL PRODUCT\ON
DRYER PF(ODUCT\ON RATE ('\23728 bs + (20621LB/2)) /6 HOURS /2000 b
2659 =LB OF DRYER PRODUCT\ON JHR (LB OF F\N\SHED PROD./
(1 - (% TRIM + % FINES)
8.0°/o =°/OF‘NES
8.0% =%TRIM
40.5% -=AVERAGE INLET MO\STURE CONTENT
4.8% =AVERAGE OUTLET MO\STURE CONTENT
1383 ==AVERAGE INLET TEMF’ERATURE

R PRODUCT\ON RATE: ‘

9 |



MONTROSE DRYER TESTING 1-26-93
DATA TIME 6 HRS
10:30-16:30

DRYER FUEL BURNING RATE

4.04 =FUEL CALIBRATION IN LB/COUNT
4877 = TOTAL COUNTS DURING TESTING HOURS
6 =HOURS DURING TESTING

19703 =TOTAL LB. OF FUEL BURNED DURING TESTING (TOTAL COUNTS x CALIBRATION)
3284 =LB. OF FUEL BURNED PER HOUR (TOTAL LB OF FUEL BURNED /
TESTING HOURS
1.64 =TONS OF FUEL BURNED PER HOUR (TOTAL LB OF FUEL BURNED PER
HOUR / 2000 LB)
8600 = ESTIMATED BTU CONTENT OF DRY FUEL (BTU / LB)
28.2 = ESTIMATED MMBTU INPUT PER HOUR (LB OF FUEL/HR x BTU CONTENT)
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DRYER DATA SHEET

DATE |-Dln =A%

BY NRVLpv
PLANT:  OINTTEOSE
BEADINGS EVERY 10 MIN.
=UEL CALIBRATION: __ Z 525/ 2L
OUTLET DRYER DRYER WET DRY BIN EVERY HOUR
TIME SET FEED INLET QUTLET FUEL BIN LEVEL FLAKE MOISTURE
POINT RATE TEMP TEMP COUNT LEVEL |SUR. |CORE IN ouT
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DRYER DATA _SHEET DATE | -2 9%
' BY )LLbwg
PLANT: M, tves=o
READINGS EVERY 10 MIN,
FUEL CALIBRATION: Yo, )1x Sok.
V4
OUTLET " 'DRYER DRYER WET DRY BIN EVERY HOUR
TIME SET FEED INLET OUTLET FUEL BIN LEVEL FLAKE MOISTURE
POINT RATE TEMP TEMP COUNT LEVEL [SUR. CORE IN QUT
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24
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MONTROSE DRYER TESTING 1~27-93
DATA TIME 12 HRS
8:00-20:00

BOARD WEIGHTS ~ LBS
WEIGHTS OF APPROXIMATELY EVERY 25TH
UNTRIMMED BOARD FROM TAFES

186 184 184 189 190 189.68 LB = AVERAGE
192 193 187 187 193 UNTRIMMED
197 189 195 190 197 MAT WEIGHT
192 183 192 194 195
190 194 193 194 188 ,
179 193 182 189 187 174.51 LB = AVERAGE
180 194 197 177 185 FINISHED BOARD
190 188 204 188 191 WEIGHT
196 183 199 185 196 (UNTRIMMED MAT
188 186 202 190 195 WEIGHT - TRIM
190 182 183 192 WEIGHT)
189 179 181 193 X /\\\Lﬂ
193 185 190 191 8.0% = TRIM ‘,h
o r
PLANT PRODUCTION RATE N\
12 =HOURS DURING TESTING \(’J'

178 =PRESSLOADS Y
1424 =NO. OF (8' X 16') BOARDS PRODUCED (PRESSLOADS x 8 BOARDS/LOAD)
248502 =LBS FINISHED PRODUCT (BOARDS x WEIGHT OF FINISHED BOARD)
20709 =LBS FINISHED PRODUCT PRODUCED PER HOUR (LBS FINISHED
PROD./TESTING HOURS)
10.85 =TONS FINISHED PRODUCT PRODUCED PER HOUR (LB FINISHED PROD
PROD/HR / 2000 LB)

DRYER PRODUCTION RATE:
WAFERS WERE "FIRE DUMPED" FROM 18:54—19:24 DUE TO FULL BINS
ACCOUNTING FOR 1/2 HOUR OF ADDITIONAL PRODUCTION
DRYER PRODUCTION RATE (248502 Ibs + (20709LB*.5 HRS))/12 HOURS /2000 Ib
25680 =LB OF DRYER PRODUCTION / HR (LB OF FINISHED PROD./
(1-(% TRIM + % FINES)
8.0% =%FINES
8.0% =%TRIM
41.6% =AVERAGE INLET MOISTURE CONTENT
4.5% =AVERAGE OUTLET MOISTURE CONTENT
1407 =AVERAGE INLET TEMPERATURE

h--------

S~

J-12




MONTROSE DRYER TESTING 1-27—-03
DATA TIME 12 HRS
8:00—20:00

DRYER FUEL BURNING RATE

4.04 =FUEL CALIBRATION IN LB/COUNT
9878 = TOTAL COUNTS DURING TESTING HOURS
12 =HOURS DURING TESTING

39907 =TOTAL LB. OF FUEL BURNED DURING TESTING (TOTAL COUNTS x CALIBRATION)
3326 =LB. OF FUEL BURNED PER HOUR (TOTAL LB OF FUEL BURNED /
TESTING HOURS
1.66 =TONS OF FUEL BURNED PER HOUR (TOTAL LB OF FUEL BURNED PER
HOUR /2000 LB)
8600 = ESTIMATED BTU CONTENT OF DRY FUEL (BTU/ LB)
28.6 = ESTIMATED MMBTU INPUT PER HOUR (LB OF FUEL/HR x BTU CONTENT)

J-13 /@ A




BY PLL D
PLANT: {Y‘\ o \l- \“J:u;‘\‘.ﬁ'

DRYER DATA SHEET  paATE |-2.0-93 l
READINGS EVERY 10 MIN. I

FUEL CALIBRATION: _ L[| G(, \» 7 ot

OUTLET DRYER DRYER WET DRY BIN EVERY HOUR J
TIME SET | FEED INLET | OUTLET | FUEL BIN LEVEL FLAKE MOISTURE
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MONTROSE PRESS VENT TESTING 1-28-93
DATA TIME 12 HRS

9:00-21:00

BOARD WEIGHTS — LBS

WEIGHTS OF APPROXIMATELY EVERY 25TH
UNTRIMMED BOARD FROM TAPES

179 198 184 180
181 194 193 171
177 184 192 185
182 188 182 194 199 UNTRIMMED

181 196 183 108 202 MAT WEIGHT

187 200 190 194 199

195 188 194 200

193 186 188 188 172.44 LB = AVERAGE

186 190 185 177 FINISHED BOARD
193 190 183 193 WEIGHT

180 188 184 194 (UNTRIMMED MAT

189 190 187 196 WEIGHT - TRIM

195 193 189 188 WEIGHT)

189 191 184 190 "\
196 188 191 190 8.9% = TRIM ,\

rd

PLANT PRODUCTION RATE ®
_ BNV
9 \
l 11.6 =HOURS DURING TESTING NN

189.29 LB = AVERAGE

194 =PRESSLOADS
1552 =NO. OF (8' X 16') BOARDS PRODUCED (PRESSLOADS x 8 BOARDS/LOAD)
267627 =LBS FINISHED PRODUCT (BOARDS x WEIGHT OF FINISHED BOARD)
23272 =LBS FINISHED PRODUCT PRODUCED PER HOUR (LBS FINISHED
PROD./TESTING HOURS)
11.64 =TONS FINISHED PRODUCT PRODUCED PER HOUR (LB FINISHED PROD
PROD/HR / 2000 LB)

RESIN AND WAX USED
PERCENTAGE INFORMATION FROM DAILY INVENTORY SHEET
PERCENTAGE X WEIGHT OF FINISHED PRODUCT/HR = WEIGHT USED/HR
1.20% =PERCENT MDI USED
279 = LBS OF MDI USED PER HOUR

2.00% =PERCENT LIQUID PHENOLIC RESIN USED (100% SOLIDS)
466 = LBS OF LIQUID PHENOLIC RESIN USED PER HOUR

1.06% =PERCENT WAX USED
247 = LBS OF WAX USED PER HOUR
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OPERATOR [Zeg ¢ (mwg _ surrr /7L CRew D DATE /-2 §-53
- 1 7 e
Line Speed Fram | To Thickness /;t )
7.5, __ [reos | 2is0p . T
e ' - Press Tenp /0
T ———
- - Pressloads A4 —_—
. il . "-?“-" N _. - - ' Fmtage i __-'-:"-"-—-—-_..._.
ﬁ - . -
. Thumbwheel setting : Total - fﬁh&g{_“‘*ﬂ f,}, 77 2
Surface . Core . -7-; (75 tine 0
Flow Meters Former Setting
Surface . ~ 1lb Core _ ib TSL Core _ BSL
ﬂighest~anrd.WT ' Dry Bin Thumbwheel Setting
[ t Board WT . o Core : Surface
: . DOUNTIME ' .
bowerzke | Hins.)

— REASONS FOR . DOWNTIME
rroM | 10 | u E'Z.O_.w

" ;'. J-28
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Iovm-mn T D surrr 7ML cpew 5 oate /2593

_Line Speed Fram | To Thickness 7t '

l 3204/m. N VAL Yl VL%
k=4 ' .

Press Temp F/0°

— (Y =t . e b Footage . 2/7/ q?/?
e”Ihnimﬂml setting' Total . -, ""zﬁ@ e

Surface /6§ Coref8% - {7AalDoaschme 20O
Flow Meters Fomer Setting

Surface/p.7¢ 1b Core 1b - TSL £ 2%  Core?77 'BSL 72
Highest :Board WT 3/% ) Dry Bin Thumibwheel Setting

Lowest Board WT_/7( - L oo 70 Surface =5 é/ |
- : DXWMTIME - - ) ) -
Dorerre . (itine.) o o REASONS FOR.DOWNTINE '

l E‘RDHTO # ] elo lact

N .52
I _ . - - Pressloads 4
i

lgsolesr | L\ | A | Deserer™ T Vopss- #p™ 54
auy 4905 A ) ) \BSLF Diviprag. Foves Tarpeme
‘7/20J~' . 1 11 ..._'_« TSLE Do EE(t. @ou.-s VE7.8
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DAILY INVENTORY SHEET

DATE 1-28-93
MTD 8721583
- SHIFT 1 SHIFT 2 DAILY
Xxx XKk TOTAL 449208
O 3/8 0 38.70 0 /8 o
194 7/16 231772 37.91 182 7/16 217436
Q 15/32 0 38.41 0 15/32 0
0 19/32 SE 0 38.469 0 19/32 SE Q
O 19/32 TG 0 38.63 0.19/32 T6 o)
0O 23/32 SE 0 38.10 0 23/32 SE 0
0 23/32 TG 0 37.25 0 23/32 TG 0
0 1 SE o) 36.50 0 1 BE 0
0 1 TG 0 36.50 o) 1 T6 Q
0 1-1/8 TG 0 36.50 0 1-1/8-T6 Q
TOTAL 231772 TOTAL 217436
MDI RESIN _ ] CosT :
————————— DAY R/4 134060 | ! INSIDE G 0
+INCOMING o ! !
TODAY 127683
USAGE &377
DAILY COST
' OUTSIDE 13.52 118111
MONTH USE 124401
MONTH -COST . ;
FHENOLIC o COST ¥
———————— DAY EB/4 163677 i SOUTH 6.71 43000
+INCOMING ‘ o P om———
TODAY 145313 | i NORTH 17.33 Q6270
USAGE 183464 -
DAILY COST WEST 0 0
MONTH USE 294332 DAY 2.02 3426
MONTH COST b6.47 ———— :
WAX ! CcOsT :
———————— DAY E/4 77940 | I TANEK 12.83 72305
+INCOMING o ! | ——
TODAY 72305 ————m e
USABE 54635
DAILY COST 1.06%
MONTH USE 815460
MOMTH COST
CALENDAR MTD LES: 11183252 LES. FROD DAILY 532171
# OF ERDS USED FOR TESTS 4 7/16 LES. PROD MTD 10308681
FH % TOTAL #°‘S 2.00
MDI % TOTAL #°'S 1.20 DENSITY: 37.9
MDI % MTD 1.21 TOTAL Q07 .7
LPH % MTD 1.66 DAY# 24
J-30 MTD DENSITY 7.8




MONTROSE PRESS VENT TESTING 1 -29-93
DATA TIME 5 HRS

8:00—13:00

BOARD WEIGHTS — LBS

WEIGHTS OF APPROXIMATELY EVERY 25TH
UNTRIMMED BOARD FROM TAPES

186 191 183
173 190 176
183 186 181 185.30 LB = AVERAGE
185 187 186 UNTRIMMED
185 182 198 MAT WEIGHT
181 182 194
183 183
186 186 168.89 LB = AVERAGE
185 188 FINISHED BOARD
184 189 WEIGHT
189 189 (UNTRIMMED MAT

WEIGHT — TRIM

WEIGHT)

8.9% = TRIM
(o
PLANT PRODUCTION RATE 44\,
LU R
5 =HOURS DURING TESTING (’ f /1
82 =PRESSLOADS 4 2 v
656 =NO. OF (&' X 16') BOARDS PRODUCED (PRESSLOADS x 8 BOARDS/LOAD) \
110792 =LBS FINISHED PRODUGT (BOARDS x WEIGHT OF FINISHED BOARD) /
02158 =LBS FINISHED PRODUCT PRODUCED PER HOUR (LBS FINISHED
PROD./TESTING HOURS)

11.08 =TONS FINISHED PRODUCT PRODUCED PER HOUR (LB FINISHED PROD
PROD/HR / 2000 LB)

RESIN AND WAX USED
PERCENTAGE INFORMATION FROM DAILY INVENTORY SHEET
PERCENTAGE X WEIGHT OF FINISHED PRODUCT/HR = WEIGHT USED/HR
1.29% =PERCENT MDI USED
286 = LBS OF MDI USED PER HOUR

2.00% =PERCENT LIQUID PHENOLIC RESIN USED (100% SOLIDS)
443 = LBS OF LIQUID PHENOLIC RESIN USED PER HOUR

1.08% =PERCENT WAX USED
239 = LBS OF WAX USED PER HOUR
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Line Speed

DATE
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377

7 004

Hs

Thickness

Press Temp A/0°

19«

- - Pressloads

ST

E"‘I‘h1.1:'(11:75«'1'1eel sett::.ng

Su::face

Flow Mete.rs
Surface '

1b Core
nghest Board WT

Core

l:avestBoardwr' L e

... Footage °

Total *’72023‘7!:54—- - 433.,7(;;7

T Fral Toartime O
Former Setting

1b TSL

Core

Dry Bin Thumbwheel Setting
Core Surface

I n?::.:s b
I —w—y REASONS FOR.DOWNTIME.
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DAILY INVENTORY SHEET

DATE 1-29-93
MTD 9164217
SHIFT 1 SHIFT 2 DAILY g
k%X XXX TOTAL 4424634
0 /8 O Z8.70 0 3/8 0
195 7716 232967 37.91 3 7/16 3584
O 15/32 O 38.41 O 15/32 0
O 19/32 SE O 38.69 ® 19/32 SE 0
O 19/32 TG O 38.63 0 19/32 TG v]
0 2I/32 SE o) 38.10 O 23/32 SE 0
0 23/32 TG Q 37.25 105 23/32 TG 206084
4 1 SE e} 36.50 0 1 SE O
0 1 TG o) 36.50 0O 1 TG 0
0 1-1/8 TG 0 36.50 O 1-1/8 TG 4]
TOTAL 2329467 TOTAL 2096468
MDI RESIN | ' CasT ! _
————————— DAY E/4 127683 ! INSIDE 0 0
+INCOMING O {
TODAY 120988 ———mm——— - e e
USABGE" &727
DAILY COST
OUTSIDE 12,75 111384
MONTH USE 131128
MONTH COST
FHENGLIC ! COST :
———————— DAY B/4 . 145313 | ! SOUTH 3 24391
+INCOMING 0 ! | m—————
Tabay . 127418 4 NORTH 17.33 RE2T70
USAGE 17898 ——mmem e
DAILY COST WEST O Q
MONTH USE 312227 DAY 2.58 4140
MONTH COST e
WaX - i COSsT 1
———————— DAY B/4 72305 | i TaNk 11.8% bL66T
+INCOMING Q | e
TODAY IYIN _— —_
USAGE 5436 _
DAILY COST 1.08%
MONTH USE 87194
MONTH COST 0.81%
CALENDAR MTD LES: 1170338S LES. PROD DAILY 520133
# OF BRDS USED FOR TESTS 2 7/16 LES. FROD MTD 10828814
2 23/32h PH 7% TOTAL #°'S 2.00
MDI % TOTAL #'S 1.29 DENSITY: 37.4
MDI % MTD 1.21 TOTAL 45,3
LFH % MTD 1.67 DAY# 25
MTD DENSITY 37.8
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Ll B33 | ouisiana-Pacific Corporation

Route 8. Bux 8763
Hayward, Wiscongin 5a8.13

715 6343401

December 2, 1992 ”Z@

Mr. Robert Jorgenson
APCD-55-B1

Colorado Department of Health
4300 Cherry Creek Drive South
Denver, €O 80222-1530

Dear Mr. Jorgenson,

I,ouisiana-Pacific Corporation intends to conduct
compliance stack testing at its oriented strandboard
manufacturing facility located near Montrose, Colorado
during late January 1993.

The testing will be conducted on two sources;

Drver Stack - TSP - Method 5 (Front and back half)

VQC - Method 25A
Formaldehyde - Method 0011
CO - Methoed 10

Press Vent Stack - TSP - Method 5
(Front and back half)
VvOoC - Method 25A
Formaldehyde - Method 0011
MDI - Modified Niosh 347

The attached preliminarf potocol contains information
regarding the plant process and permit requirements.

T am currently reviewing proposals from several
contractors for this project. Specific information
regarding quality assurance, equations, schedule and
personal will be submitted after a contractor is
selected.
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Mr. Bob Jorgenson
CO Dept. of Health

12/02/92
Page 2

If you have any questions or comments concerning this
information, please contact me. '

Sincerely,

S.M. Somers

cc: Andy Loewi
Mark Becker
A.E. Cavadeas
Jeff Schultz

N
%
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I COLORADO DEPARTMENT OF HEALTH

Dedicated ta protecting and improving the health and

December 15, 1992 Lmﬁﬂﬂf“iuifﬁ
HiviVifias, s

Pabris s AL Moban, ML AMPH
Pxeccrtne Eireston

Ms. Susan Somers
Louisiana-Pacific Corporation
Route 8 Box 8263

Hayward, Wisconsin 54843

Dear Ms. Somers:

The Colorado Air Pollution Control Division has reviewed the
information submitted on December 2, 1992 as a preliminary protocol
for the stack testing to be done at the Montrose Plant according to

following comments:

1. There is no discussion of the resins or binders added to
the wafer board prior to pressing. Please notify us as to the
composition of the binders used, the percentages of each type of
binder used, and any variations in the binder for different
products.

concrete form board, and adding a fine wood particle overlay to the
boards. Are these variations to the products produced in the past,
and how do these products differ from what was produced in the

plant in the past?

3. The protocol does not mention a monitor certification for
the CO Monitor on the Konus Heater. This monitor needs to be
certified in PPM of CO.

4. Please provide a summary of all the board thicknesses and
types produced as well as the maximum capacity of each board type.

5. Please provide the MSDS sheets or ingredient lists for the
latex paint used for panel siding, edge sealer, or lap siding
finishing processes.

6. What is the current wood species mix used at the plant?
Does it vary with the type of wood produced?

36

l 2. The process description describes the production of siding,
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If you have any questions, please contact me at 303-692-3171.

Sincerely,

(Lol gt

Robert Jorgenson
Air Pollution Control Specialist

cc:
Harry Collier
Scott Miller

Jp
T
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; é@; Louisiana-Pacific Corporation

Roulc 8, Box 8263
Hayward, Wisconsin G843
710 63340

January 5, 1993

ATTN: Robert Jorgenson

Air Pollution control Division
Colorado Department of Health
4300 Cherry Creek Drive South

pDenver, CO 80222

Dear Mr. Jorgenson,

This is in response to your comments dated
December 15, 1992 regarding testing at the Montrose
facility and our phone conversation today.

1. During 1992, this plant has produced board
using approximately 1.2% MDI resin in the core
layer and 2% liquid phenolic resin in surface
layers (measured on 100% solids basis).
Approximately 1% wax is also added.

' 2. The product variations discussed in the plant

_ process description are possible future
products at this facility and are not

I- currently being produced.

l 3. It is Louisiana-Pacific’s intention to certify

the Konus CO monitor in ppn.

4. A list of board thicknesses produced during
1992 with estimated production rates is
attached.

5. MSDS sheets for the edge seal currently used
are attached.

6. The plant currently runs a maximum of 20%
coftwood. 1-1/8" thick poard has been
produced using 40% softwood and 60% hardwood;
however, production of this thickness has been
discontinued at this plant for the forseeable

future.
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Mr. Robert Jorgenson
January 5, 1993
Page 2.

Pursuant to our conversation, the tested board
thickness will be 7/16".

A revised protocol including these responses is
attached,

Sincerely,

—~ i e 7 1 )
M- —

Susan Somers
Environmental Coordinator

cc: Jeff Schultz

Mark Becker E
A. E. Cavadeas
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APPENDIX K

PROCEDURES







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 flue 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 equipped 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 leakless pump, two inclined manometers, and all controls
required for operating the sampling train.

Particulate samples were collected as follows: The sample gas
was drawn in through the sampling probe jsokinetically 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 jce-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 Tlow
throughout the course of the test. A calibrated orifice attached to the
outlet of the gasmeter provides jnstantaneous 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.

3a P1(1-5)




After sampling is complete, the filter is removed and placed
in a clean container. The nozzle and inlet side of the filter holder
are quantitatively washed with acetone and the washings are stored in 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 then the rinse is quantitatively transferred
to a tared 120 cc porcelain evaporating dish and the acetone evaporated
off at 97-105 OF. This temperature is used to prevent condensation of
atmospheric moisture due to the cooling effect dinduced by the
evaporation of acetone. The acetone-free sample is then transferred to
an oven and dried at 105 oC for 30 minutes, cooled in a desiccator over
Drierite, and then weighed to the nearest .01 mg. The filter sample is
quantitatively transferred to a 6-inch watch glass and dried in an oven
at 105 oC for two hours. The filter and watch glass are then cooled in
a desiccator and the filter weighed to the nearest .01 mg. Al
weighings are performed in a balance room where the relative humidity is
hydrostatted to 1less than 50% relative humidity. Microscopic

examination of the samples is performed if any unusual characteristics .

are observed. The weight of the acetone rinse is corrected for the
acetone blank. The Drierite column is weighed on-site and the water
collected by Drierite is added to the condensate so that the total
amount of absorbed water may be ascertained.

Integrated flue gas samples for Orsat analysis were collected
simultaneously from the stack and from the breeching at the inlet to the
wet scrubber. The samples were collected in 15-liter gas sampling bags
at a constant flow rate throughout each particulate run. The bags were
then returned to the laboratory and analyzed by Orsat analysis.
Standard commercially prepared solutions were used in the Orsat analyzer
(sat. KOH for carbon dioxide and reduced methylene blue for oxygen).

P2(6
(o2 3a. 2(6)
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ENVIRONMENTAL PROTECTION
AGENCY

40 CFR Part 51
[AD~FRL-3577-4]

Preparation, Adoption, and Submittal
of State Implementation Plans, Method
for Measurement of Condensibie
Particulate Emissions From Stationary
Sources

AGENCY: Environmental Protection
Agency (EFA).
ACTION: Final rule.

sSumMMany: Methed 202 for the
measurement of condensible particulate
matter (CPM] was proposed in the
Federal Register on October 12, 1990, at
(55 FR 4154€). This action promulgates
this method. On April 17, 1590 at (55 FR
14238) EPA promulgated two methods
for measuring particulate matter PM)
with an aerodynamic diameter of 10 pm
or less (PM o). Since CPM emissions
form very fine particles in the PM,, size
range and are considered PM o
emissions. the Agency is adding a
method for measuring CPM emissions
froca stationary sources to appendix M
in 40 CFR part 51. The purpose of this
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rule is to provide the States with @ condensation of dissolution. Dissolved applicable test me:hod. Once such a
method for measuring CPM. gases will evaporate duning apalysis and showing is mace. however, section
I EFFECTIVE DATE! December 17. 199°. will not ‘?e measui‘i‘d ur}lessjhc‘;g?ses 113(e) of the Flean Air Act allows the
- e Barl mati ceact to form a schid of liguid while they Agency lo rely on any credible evidence.
B%Zfiii‘srgz ‘gggﬁgj&ﬁ%};ﬁcﬁmn are in solution. The EPA has :‘.esiéned inclulding evidence other than the
Documeat for the pmmulgu!ed test Method 202 to pravent the fermation of apphgable test method. t0 establish the
l methods may be cbtained from Candace reaction materiais Tof Jissolved gases. duration of the period of noncempliance
Sorre!l or Peler Westlin. MD-19, U.S. The EPA believes that any TeMa:ing for the purposes of assessizg & penally.
EPA, Resezrah Triangle Park. North material collected and measured by A commentet veiieves that the sample
Carolina 27711, telephone aumber (519) Method 202 represects the material that  collestion efficiency and method
l 531-1C64. Flease refer o »gummary of would condense in mf a:nbxgnt air. precision may be affected by the
Ccmments and Responses for Method Additcnal analysis o chemical sampling conditions such as impinger
202" ompostn I8 T vees the concem tempersture and sampitg TN ard
o Taaleat N, A= . wunent ral 3 o1 the method should a ress this
I cog?:lrﬁngu:::s:.;i: .r;\ieig;gat'o this that the mffod .:y.fay collect some possibility.
rulemaking. is availabie for public portéon o;blt e suifur dioxide (5O:) as The.EP.A agrees that the nature of the
ingpection and copying hetween 8:30 ccflt_hen;'. ei 0 of §0: i vor material in e sample gas may affect
e 12 Noon O 150 to 5:30 P - e ltglso ;t}on od. _1.n wal:en collection efficiency. For example. a
Monday through Fridey, at EPA's Air EDES no eaf "?’ﬁm‘? 1ately to the field demonsiration of Method 202 at an
Docke: Secticn, Waterside Mall. roor ‘: matxgn of su m&ac.dl‘(i'-yso.). oil-fired boiler resulted in adont 75
V1500, 18t Floor, Gallery 1. 401 M Street ul':'tfxnf 8 &3 -0}”“3 ke solution pH. percent impinger collection efficiency.
SW.. Washing!on. DC 20460. A w é‘:o f‘-“' er in ibits sulfate ot This collection efficiency can be
reasonable fee may be charged for Ha 1 é ormation. The method improved with the addition of a second
copving. mf‘f: udes a purging P"OCE?_“TE which filter place between the second and
POR FURTHER (NFORMATION CONTACT: e quveh( T atio 50 before third impinger. This option £as been
Candace Sorrell or Peter Westlin, :lggiltig::i ?:\:is?:r?: ;,‘;c;i'e;:a included in the method with a
Emnission Messurement Braach (MD-19).  The rommenter feeis that if EEI’-X is discussion of applicability.
Tectnical Suppart Division. u.s. allowing Metho¢ 202 t:: !;e used in The commenter fecls the 1-hour
Environmenial Frotection Agency. ceniunction with Method 201 or 201A or nitrogen (N z) purge is oo [or8, He
l Recearch Triangle Park, North Carolina  another dry catch procedure to believes the majority of the 50z is
27711, telephone number 'g19) 541~1064.  determine the total PM: removed in the first few minutes. He
- ! e Ve suggests the method be revised to
SUPPLEMENTARY INFORMATION: measurement. the combined methods o Juce the purge time i runct
. . should be tested for precision. reduce ihe purge tme in conjunctio
1. The Rulemaking The imprecision associate d wi with maintaining the sample under cold
“The EPA is proposing to add a method  combini Method 202 W'i'j'l Metkcd 201 conditions and analyzing it within 48
for measuring CPM emissions t0 or 201A or any other dry catch hours. :
appendix M in 40 CFR part 51 to provide  procecure is Dot additive because each The EPA does not agree with reducing
l a method that States can use in their tain provides a separate measurement. the purge time. Laboratory tests have
State implementation plans. Since the total precision associated with shown that a 1-kour purge time =2

necessary to ensure the adequate

- th i <
» combined methods cannct belarger - ua) of SO: from the impinger

1L Public Participation than the least precise sampling method.

| The opportunity to hold public a precision evaluation of a combined solution.
hearing on November 2 1930 at 10 am- sampling system i8 unnecessary Another comumenter suggests that the
was presented in the proposal notice, ‘A commenter suggests that EPA add  method should be revised to give credit
but nio one desired to make an oral specific language 0 the applicability for ammonium sulfate (NFRSO:)
l presentation. The public comment section of the method stating that dihydrte and other condensio’e
perind wes rom October 12, 1890 to Method 202 cannot be ysed cn wet particulate matter fon:ned in the gas
Decamber 17, 1990 sousces. He notes that Method 17 i8 stream due to ammona (NHs) injection
{11, Sigrificant Comments and Changes ixc.luded from use on wet sources, and 235\?:;? zg&:‘;"e the efficiency of 3
I to the Pt opcsed Rulemaking Methods 201 and 201A are not .
-ecommended for wet sourtes. The EPA does not agree. The
$ix comment letters were received The EPA agrees that Msthod 202 with condensible particulate matter formed i
from the preposal rulemaking. A an in-stack filter is not recoramer:ded for the gas stream due to NH, injecticn is
I dotailed discussion of these comments i3 wet SOUrces, and such a statement has emitted to the atmosphere. The EPA
containad in the background document been added to the applicability. believes that condensible particulate
ertitled “Summary of Corements and However, a heated Method 5 flter could metier emitted from the source should
Responses fur Method 202" which is we used in Method 202 instead of the in- be counted as such evenifitisa produ
; referrec to in the ADDRESSES section stack flter which would allew ofa poﬂuﬁon-conn‘ol technique.
of this preamtle. The major comments application to wet sources. Tte commentsr suggests that EPA
raised in these letters and ths Agency's One commenter tequests that EPA consider an alternative to MeCh
responses follow. clearly state that Methsd 202 should not consistent with the Montreal Protocol.
One commenter suggests that EPA be used for asse29ing compliance with The EFA investigated the
Getermine the chemical composition of emission limits set cn the besis of data effectiveness of a chioroform-ether
the material collected in the sampling derived from a different measurement extraction during the metho :
ain to verify thatit will form ambient approach. development phasa. The chleroform-
condansibles. The EPA agrees thata violation must ether was not as effective a3 the MeCl
The EPA believes that material will be showm. in the first instancs, by means in removing organic matetials; howev:
collect ir the impingers only by of measurements mace with the the chloroform-ether procedure was
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found to be acceptabie for organic
exwraction. The method has been revised
ta 2llew a chloroform-ether extraction.

The commenter supports the exclusion
of ammenium chleride as 4 condensible;
hcwever, he expresses concern about
{NFL:50, forming it the impingers.

Tre N; purge removes SO- before
significant oxidation occurs. If NHs is
presentin the flye gas, the (NH SO,
formed in the impingers would not be
courted as a condensible, although the
F;30., which reacied with NHy. would
be ccunted as a condensible. Method
202 zorrects for the NH; by measuring
the suifate using an IC analysis and
subtracting out the ammonium ion
{TVH.") mass.

The commenter agrees that the NHs
added during the titration should be
subtracted from the final weight.
However, he doas not agree with adding
back in the water removed by the acid-
base reaction.

Because H,SO is hygroscopic, the
H:30. mass found in the atmosghere
would have the water attached to it. The
method has been revised to allow the
source lo correct for only the NHL™ or for
Dot NHL* and water as an option
depending on the basis for the
regulation,

A Docket

The docket is an organized and
coxplete Hle of all the information
submitted to or otherwise considered by
EPA in the development of this proposed
rulemaking. The principle purposes of
the docket are to: (1) Allow interested
parties to identify and locate documents
s0 that they can effectively participate
in the rulemaking process, and (2) serve
as the record in case of judicial review
except for interagency review materials
(Section 307(d)(7)(A)).

B. Office of Management and Budget
Review

Under Executive Order 12261, EPA
must judge whether a regulation is
“major" and, therefcre, subject to the
requirement of a regulatory impact
analysis. This rulemaking would not
result {n any of the adverse economic
eifects set forth in Section 1 of the Order
as grounds for finding a “major rule.” It
will neither have an annual effect on the
economy of $100 million or more, nor
vill it result in a major increase in costs
or prices. There will be no significant
adverse effects on competition,
employment, investment, productivity,
innovation. or on the ability of U.S.-
based enterprises to compete with
foreign-based enterprises in domestic or
export markets. This rulemaking was
submiited to the Office of Management

and Budget {OME) for review as
reguired by Executive Order 12291.

C. Reguletory Flexibility Aet
Compliznes

Pursuzat to the provisions of 5 U.S.C.
805:b). [ hereby certify that this attached
rule. if promulgated. will not have any
economic impact on small entities
because no additicnal costs will be
incur-ed.

This rule does not contain aay
information collectior. requirements
sutject to OMB review under the
Paperwork Reduction Act of 1980, 44
U.5.C. 3301 2t seq.

Dated: Decemble- 8, 1991.

F. Henry Habicht 01,
Actirg Administrator,

List of Subjects in 40 CFR Part 51

Administrative practice and
procedure,

Air poliuton control,

Carbon Moenoxide,

Inier-gcvernmental relations,

Lead,

Nitrogen dioxide,

Czone,

Particulate matter,

Reporting and recordkeeping
requirements,

Sulfur Oxides.

Volatile Organic Compounds.

The EPA amends title 40, chapter 1.
part 31 of the Code of Federal
Regulations as follows:

PART 51—{AMENDED)

1. The authority citaticn for part 51
continues to read as follows:

Authority: Section 110 of the Clean Air Act
as amended (42 U.S.C. 7410).

2. Appendix M, to part 51 Table of .
Contents is amended by adding an entry
to read as follows:

Method 202—Determination of
Condensible Particulate Emissions From
Stationary Sources

- 3. By adding Method 202 to Appendix
M to part 51 to read as follows:

Method 202—~Determinaticn of Condensible
Particulate Frnissions From Stationary
Sources
1. Applicability and Principle

11 Applicability. 1.1.1 This method
applies to the determination of condensible
Particulate matter (CPM) emissions fom
stationary sources. It is intended to represent
condensible matter as matarial that
condenses after passing through e flter and
43 measured by this method (Note: The filter
catch can be gnalyred according to the
appropriats method).

1.1.2 This method may be used in .
conjunction with Method 201 or 201A if the

K-6

prebes ate glass-lined. Using Metkod 202 in
conjuncaon with Method 201 or 201A only
the impinger train configuration and analysis
is addressed by this method. The sample
tain operaton and Jont end recovery and
anelysts shall be condueted according to
Method 201 or 20nA.

1.1.3 This method may also be modified to
measure maierial that condenses at other
temperarires by specifying the filter and
probe temperature. A haated Methed § out-
of-stack filier may be used instead of the in-
stack filter to determine condensible
emissions at wet sources,

1.2 Prnciple. 121 The CPM is coilected
in the impinger portion of 2 Methed 17
{appendix A. 40 CFR part 60} type sampling
train. The impinger conzents are immediately
purged after the run with nitrogen (N to
remove dissolved sulfur dioxide (S0;] gases
from the impirger contents, The impinger
solution is than extracted with methylene
chloride (MeCl). The organic and aquecus
fractions are then taken to dryness and the
residues weighed. The total of bath factions
represants the CPM.

1.2.2 The potential for low collection
efficiency exist at oil-fired boilers. To
improve the collection efficiency at these
type of sources, an gdditional filter placed
between the second and third impinger is
recommendad,

2. Precision and interference

Z1 Precision The precision based on
method development tests at ag oil-fired
boiler and a catalytic cracker were 11.7 and
4.8 percent, respectively,

22 Interference. Ammonia. In sousrces
that use amnmonia injection as a control
technique for kydrogen chloride (HC1), the
ammonia interferes by reacting with HC1 in
the gas stream to form ammonium chloride
[NFHLC1) whick would be measured as CPM.
The sample may be analyzed for chloride and
the eguivalent amount of NFLC1 can be
subtracted from the CPM weight. However, if
NHLC1 is to be counted as CPM. the inorganic
fraction should be taken to nesr drymess (less
than 1 ml Kquid) in the oven and then
allowed to air dry at ambient temperature to
prevent any NH,C1 from vaporizing.

3. Apparatus

3.1 Sampling Train. Same as in Method
17, section 21, with the following exceptions
noted below (see Figure 202-1). Note:
Mention of trade names or spacific praducts
does not constitute endorsement by EPA.

3.1.1 The probe extension shall Lbe glass-
lined or Teflon.

3.1.2 Both the first and second impingers
shall be of the Greenburg-Smith design with
the standasd tip.

313 All sempling train glagsware shall be
cleaned pricr to the test with soap and tap
water, water, and rinsed uaing tap water,
water, acstone, and finally, MeCh. It is
ircportant o completely remove all siliccne
grease from areas that will be exposed to the
MeCly during sample recovery.

3.2 Sample Recovery. Same a9 in Method
17. section 2.2, with the following additions:

3.2.1 N, Purge Line. Ineri tubing and
Btlings capable of delivering 0 to 28 liters/
min of N; gas to the impinger train from a
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I standard gas cylird -
Stand: ylinder (see Figure 202-2). .
wmp::r:‘%gst‘%?x ("--_mcn) plastic tub'm)g and ‘he_m‘-pinge: box to prevent
“diuslabl; gre‘"‘-“t?! in conjunetion with an moisture dunng the purge H":ITIoVal of chromata ' e -
e st o nd el e T cpoe 1) s o2
3.22 meter erature belo B Afivh me in the gas hlon ot use this ali 10 det -
asz'i Rotameter. Capabie of measusi _‘-'QU‘Sh the ;!eanw 20 "¢, W ith no flow of gas C"ngndes since the Hcal :q_um ° d_e.e.-mme
gas {low at o0l . uring TR purs? line and : during the tir 11l e evapor
33 An liters /min altach il to the iput of he i ne fittings. g the fist drying step: Secti porated
< alysis. The fallowing equi  [seeFigure 202-2 of the impinger train a procedure for thi step; Sectior: 82 details
necessary in addition 10 that l% eqc‘i-l?mem is  pressunzing r_heh:)' To avaid over- or undet- §321 Exir n analysis ]
17-39;?,03 2.3 t listed in Method commence the N:n;palsn‘gl::?g;ay. slowly fraction of t}l:::;:’pr‘lésbepara:_e o organic
33.2 ysp.‘“a,tgry Funnel. Glass, 1-lite while simultaneously openi rough the line of Container No. 4 Necyl adding e ¢o% 20
333 G eighing Tins. 350-ml- er pump valve(s). When usin ing the e hei  ComwainerNo dln a 1000-” 0 the contents of
with remper Equipment Hot plate and ove pressure to push the e gas hro Cylinder e e ixing, allow oty
e .&erame control. n sample train. adjust the ﬂoi s through the organic phases to tull ow the aqueous and
3:3:5 m;;ec!:s. sm! min through the rotameter. Wr:te to 20 liters/ off mast of the ors;niz fip?:ﬁm. and drain
Method 5F hromatog-aph. Same as in purge gas through the sampl en pulling the add 75 ml of MeCl /MeCls phase. Then
9 _ Gaction 2.1.8. geter hox vacuwm pump 3; .u'am using the and drain off th l’ 10 the funnel. mix well,
4. Reagents pressure differential & . set the orifice with anoth e lower organic phase. Re
. overflow rate th 10 AHa and maintain a h ner 25 ml of MeCla. Thi peat
Unless otherwise irdicat than 2 lite L rough the rotameter of | n  should yield about 250 ol .f 1a e'xr.racuon
must conform to ¢ -dicated, all reagents . deliv rs/min. This will guaran! s leas Each time. lea of organic extract.
establish to the specifications N, delivery system is operat! rantee that the organic/M ve a small amount of the
R ished by the Commitiee on An tyti than ambient pre perating at greater ic/MeCl. phage in the separal
V::Sems of the American Ci'leu:;cal ;.y'hcal possibiiity of pas:?nu;ea?: prevents the :‘:;U-hng that no water is col\ez:;:.pwxbmel
ere such specificati ociety. N, the 98L0g 4~ jent air {rath anic phase. P cted 1 the
..\s: the best aiai{gbl‘eu;‘;;:fe not available, ~ uader ?h"f:“e ‘::nlctivgmgefrs. Cnmm._(._: m:'pg‘r;: tared 350-mi wei‘:ﬁn;h;n organic extractina
A ; - itions I . ; .
| secti Samph'.n.g Same as in Method 17 the rotameter and AH v olr 1 hour. Fheckxns 5 32.2 c_’l‘samc Fraction Weight
e od w P the sddition of deionized e e e altansousl (s) periodizally. D iner Nos (Organic Phaseeflrgoht
] water to conf . elivery d : y tumn off the ontainer Nos. 4 m
Saciety for Testi orm to the American and pumping syste ; . 4 and 5). Evaporat th
- ting and M . 522 Sam . ms. organic extract ate the
SPeClﬁcationE) g aterials ple Handling : at room temper
: 119374, T o 5221 Contai . pressure in 8 laborat perature and
l ou:_tzm““ of section :’I.1..4.We and the catch is to be de:::;;“ﬂoz 1,2, and 3. If filter evaporation. desi::at::y ; cod. Fallowirg
- Sample Rarovery. Same as aM Method 17. section 4.2 ed. as detailed in for 24 howsina de‘s' e organic fraction
A ’;:tm;} aé wizt'n the following addm?gfd C 5222 Container No. 4 (Lmpi anhydrous caleium Jﬁff';ii' :3“-‘ alin ne
o s Gas. Zero N 21 : .Dniems)_ M . 4 (Impinger constant wei . Weign to a
I fi::::‘lf;::}?sh b augh i %’i::itd:e:ﬁt:lﬁ of 20 Y ““Pins:;sgiihtg-'ﬁuﬁm the first nearest o:e;ag;l and report the results to the
r3/min for 1 hour through N graduated cyli ‘ using a cle 5.3.2 oar
train. gh the samplin - cylinder or b - an .3 InorganicF . .
g 0.5 g usi Y weighing it to withi Det g ¢ Fraction Weight
422 M i 3 ng a b_alance. Record thin ermination. (Note: g
' Blanks sha?]&\;yel:\r: ::i.}:gr:de' ACS grade. :ﬁ‘fﬁ;?: 33‘“" present to bet::e:lotl:m e o c:m;f:d as CPM, the “ifﬁ?ﬁ ac o
meth L jor to use and ¢ moistar should be tak Tacion
(0.001? E:::rr::)o?hd:u‘?m ‘°‘; blank vo:ia . %?:; Quantitatively ;a::g‘:xigfu':!_ :l'_ﬂuem m! liquid) in 1;2 ::::?nﬁne” fless haz 1
) O P N ater, Sam e used. cac ‘i‘_!ﬂn}ple botde (glass or plasﬁ‘cn intoa dry at ambient tem sen allow to air
. i . b " 3 fcal mperature. i mult .
43 Analysis. Sa ¢ as in section 41, Lﬂdud‘? pinger end the connecting J; rnse emissions are sus tiple acid
. . T e glassware titrat; Pected. the ammoni
section 3.3, with then;:las m Method 17, ng probe extension. twi ’ 3 ‘ration procedure i . onia
: low iei recover the ri ice with wat dure 10 section &
T i S T 55 e e prefeed) Uaa s oLt o
N * on e bottle ’ e liquid level e the aqueous pha
432 Ammoni ] ie. on ‘PPWKimatel 5o m! phase to
Con umn Hydroxide. 5223 Contain . d : y : then, evaporat
l tggnuxed (14.6 M) NFLOH. Follow the water :;5 !:gosf {MeCl, Rinse). rerz:f” in 2105 °C oven. Rediioﬂ:::
a4 ater, Same as in section 4 the connecting glas }ach impinger and Y ue in 100 ml of water. Add 5 N
H hmimoanil. T T Do i
,05 percent i or rins . of MeCl: entrated (14 net.
S. Pro nt in 50 percent alcobol Marek‘:?d\-mu- in a clean. glass sam 'lav-e the  sample turns ('n.ka M) NH.OH undl the
cedure 5 : hé:-ld level on the jar ple jar. be evapomeg‘dﬁmtyh“““ NH,OH will
5.1 samphng Sa: 2 ntainer No. & y E ng the dﬂmg
, . Same a8 i Once duri . 6 (Water Blank vaporate th ; step.
“gﬂ‘o;t 4.;1. with the fou;ﬁ:ﬁ:;‘u?:é, wu:,‘iln“’,‘“u;ﬁtgeld mt"' place 5&3 m,"ﬂf .oven, desicc:::ﬁp:::pl f Y ‘;‘ 2105°C
1.1 Flace 100 ml t ; sample contai weigh p.e or 24 hours.
I three impingers. of water in the first O:fcf‘ _Centainer No.? NeCl:?sﬁ;nk) miutfc,'.,f:':’:::“ weight. and record the
auéﬁfb\.-.r?e use of silicone grease in train scparate slaa?sa;:l elld-‘en‘ placeina . addition of Nl*l-o:l’itgo;:cms' (Note: The
very aclul \’ ret recommended because iti aporoximately e m?,‘ jar a volume of MeCla optionel when little Omme_nded_ but is
sample :é’n'fag";f@- which may “’-"ultli:: * to zanduct the r\?nc‘{’aﬁe“’ cthj volume used the gas stream. ie :L:: stho; ‘;‘Pl‘tsent in
R f the Lmpi irnpi i
| Toshen T e e e ek o e
connections betwe e leak-free 3 H as the one showa i o on no OH is not ne = e
5.2 Sam 1 b slaaawug_ - Handle each sam 1 s in Figure 202~ 5.3.2.4 Analysi cessary)
Sample Recovery. Sa . 531 Contai ple container as follows: Determi ysis of Sulfate by IC ¢
},," section 4.2 with the addi e % inMethod  catchis ontainer Nos. 1, 2. and 3. 1f ﬁ]Dw" the Samol Ammonium lon (NF."J R tained i
in‘ purge and specific ch tion of a post-test  section :;‘ﬂlﬂecl. as detailed in Me mnéer o ample. (Note: 1f NFLOH is not ed:lmed in
dividual sumples s hanges ia bending of 52 Contal Siobad1s, | omiLthis step) e e T
Em_l“:nspsoogt.t(eN!‘ N: ;\;:'SQ for Sou::o::. leVE1 Qf hquid ‘:‘et;erqg:;‘:a;?d 3. Note !.he NO- 4 :;x:lie:aa’hdq:’oc!r;:k;n &cm Contai.ngr
.. (Note: Thi s on th : ers and afi . ed in Method
rec - 3 ate ¢ analyti coniirm a SF
| Sl R, Euni e
pH of the impi e gas stream. Le. th amount of leakage has . no {ceable correction f aliquot. calculate the
e impinger solution i ~ e the occurred, eith : ; actor to subtract th :
4.5, on is great sample o . er void et : the
ums:g‘!:s; ; ;‘be‘m found tofe er than ;DPmVal of éx‘:’;.;:‘:ig‘igiz l’“bnect to the c:v:xll:‘;if;n wt::e:a: ple and to 20 the
l %?:t-leal leait ch.g:ioge:;g:‘:‘ible after the ]::;X:,al::i’&hl- Measure the h:‘:{;oh:: mil:e reaction (see secﬁonr‘uo;tze;i by the acid-base
. - e : er - - .
er from the impinger train L:gl‘ﬁbe "}d . sraﬂmetﬁéa‘{lolmemca-“y to =1mlor 833 . Analysis of Water and MeCh .
Leave the icein. 8k y1o £0.58 Re (Container Nos _ eCl, Blanks
liquot . move a 5-ml .8and?
and } Aral
set aside for later i Sﬂmp]e blanks 1 yze thess
rion iz and$ as described above in sectio
3.2.2. respectively: nons

K-7




Federal Register / Vol. 58, No. 242 / Tuesday. December 17, 1991 / Rules and Regulations

65437

5.3.3 Analyzis of Acetorie Blank
{Container No 8). Same as in Method 17,
seclon 4.3.

8. Colidration
Saxe as in Method 17, secton S, except for

the foiicwing'

8.1 IC Calibra:on Same as Method SF.
saction 3.

8.2  Audit Procedure. Concurrently,
analvze the audit sampie and a set of
compliance samples ig the same manner to
evaluaie the techinique of the analyst and the
standards przpa:ation. The same analyst.
anaivtical reagents. and analytical system
shall be usad beth for compliance samples
and the EPA audit sample. [f this condition is
me'. auditing of subsequan: compliance
analyses for the same enforcement agency
within 30 days i3 not sequired. An audit
sambple se! may no! be used to validate
ditierent sets of compliance samples under
the jurisdictice of different enforzement
agencies. unless prior acrangements are Tade
with both eaforcement agencies.

8.3 Audii Samples. Audit Sample
Availabiiity. Audit samples will be supplied
only to enforcement agencies for compliance
tests. The availability of audit sampies may
be obtained by writing:

Source Test Audi: Coordinator (MD=77B),
Quality Assurance Division, Atmospheric
Research and Exposure Assessment
Laboratory. U.S. Environmental Protection
Agency. Research Triangle, Park. NC 27711

or by calling the Source Test Audit
Coordinator (STAC) at {819) 541-7834. The
request for the audit sample must be made at
least 30 days prior to the scheduled
compliance sample analysis.

8.4 Audit Resulu. Calculate the audit
sample concentration according to the
calculation procedure described in the nudit
instructions included with the audit sample.
Fill in the audit sample concentration and the
analyst's name on the audit response form
included with the sudit instructions. Send
one copy to the EPA Regional Office or the
appropriate enforcement agency and a
second copy to the STAC. The EPA Regional
Office or the appropriate enforcement agency
will report the results of the audit to the
laboratory being audited. Include this
tesponse with the results of the compliance
samples in relevant raports to the EPA
Regional Office or the appropriate
enforcement agency.

7. Coleulations

Same as in Mathod 17, section . with the
following additions:

7.1 Nomenclature, Same as in Method 17,
section 8.1 with the following additions.

Ce=Concentration of the CFM in the stack
gas. dry basis. corrected to standard
conditons. g/dsem (g/dsc).

Csoi =Concentration of $O,~2in the sample.
mg/ el

a.=Sum of the masa of the water and MeCh
blanka, mg.

ay,=Mass of the NH, " udded to sample to
form ammonium sulfate, mg. -

@,=Mass of worganic CPM matter, mg.

m, =Mass of organic CPM. mg.

m, = Maas of dried sampie from inorganic
fraction. maz.

V.=lVolu.me of aliquot taken for IC analysia.
ml.
V= Volume of impinger contants sample. ml.
72 Correction far NH.* and H:0.
Calculate the correction factor to subtract the
NH." retained in the sample based on the IC
SO, *and if desired. add the combined water
removed by the acid-base reaction.

M=K G V. Eq. 202-1

where:
K =0.0205. when cor-ecting for NHL* and
H0.
=0.1840. when only correcting for NFL ™
7.3 Mass of [norgarue CPM.

Ve

m,=m, ~m £q. 202-2
- V,

74

Concentration of CPAM.
oy + 0y~ Ty

c - —=T £q. 202-3

Vitigs

8. Alternative Procedures

8.1 Determicaden of NHa " Retained in
Sample by Titration.

8.1.1 An alternatlive procedure 1o
determine the amount of NH,~ added to the
inorganic fraction by titration may be used.
After dissolving the inorzanic residue in 100
m! of water. tirate the solution with 0.1 N
NH.OH to a pH of 7.0, as indicated by a pH
meter. The 0.1 N NHLOH is made as follows:
Add 7 m! of concentrated (14.8 M} NHLOH to
1 liter of water. Standardize against
standardized 0.1 N Ha50C, and calculate the
exact normality using a procsdure parallel to
that described in section 5.5 of Method 8
{appendix A 40 CFR part 80). Alternatively,
purchase 0.1 N NH,OH that has been
standardized againat a Nationa! [nstitute of
Standards and Technology reference
matetial.

8.12 Caiculate the concentration of SO,~*
in the sample using the following equation.

48.03 V, N

C50.= Eq. 202-4

100

where

N=Normality of the NH.OH. mg/ml.
V,=Volume of NH.OH titrant, ml.
48.03=mg/meq.

100 = Volume of solution. ml.

831 Calculate the CPM as described in
section 7.

82 Anslysis of Chlorides by IC. At the
conclusior of the final weighing as described
in section 53.2.3, redissoive the inorganic
fraction in 100 ! of water. Analyze an
aliquot of the redissolved sample for
chiorides by IC using techniques similar to
those described in Method SF for sulfates.
Previous drying of the sampic should bave

K-8

removed all HCL Therefore. the remaining I
chlorides measured by [C can be gssumed to
be NH.CL and this weight can be subtracted
from the we:ght determined for CPM. !
8.3 Air Purge to Remove SCh from
tmpinger Contents. As an altemative 1o the
post-test N: purge described in section 521,
the tester may opt to conduct the post-test l

purge with air at 20 liter/min. Note: The use
of an air purge is not as effective as a Na
puige.
8.4 Chloroform-2ther Exracticn. As an
alternative to the methylene chloride
extracuon descnbed in section 5.3.2.1. the
tester riay opt to conduct a chloraform-eiher
extraction. Note: The Chloroforin-ether was
aot as effective as the MeCl; in removing the
orgarnics. but it was found 'o be an I
acceptable organic extractant. Chioroform
and diethylether of ACE grade, with low
blank values (0.001 percent), shall be used.
Analysis of the chloroform and diethylether
blariks shall be conduc:ed according to
Section 5.3.3 for MeCh.
8.4.1 Add the conten:s of Container No. 4
to a 1000-mu separatory funnel. Then add 75
mi of chlorofcm to the hunnel. mix well. and l
drain off the lower organic phase. Repeat two
more times with 75 ml of chloroform. Then
perform three extractions with 73 ml of
diethylether, This exzaction should yield
approximately 450 m! of organic extraction.
Each time, leave a small amouni of the
organic/MeCl: phase ir: the separatory funnel
ensuring that no water is collected in the l
organic phase.
8.4.2 Add the contents of Container No. §
to the organic extraction. Place
approximately 300 ml of the organic extract
in a tared 350-m! weighing tin while storing I
the remaining otganic extract in a sample
container. As the orgenic extract evaporates.
add the remaining extract to the weighing tin.
8.4.3 Determine the weight of the arganic
phase as described in Section 5.3.2.2, l
8.5 [Improving Collection Efficiency. If low
impinger collection efficiency is suspected.
the following procedure may be used.
851 Place an out-of-stock filter as l
described in Method 8 between the second
and third impingers.
85.2 Recover and analyze the fiter
according to Methed 17, Section 4.2 Include
the filter holder as part of the connecting
glassware and handle as described in
sections 5.222 and 5223,
8.5.3 Calculate the Concentration of CPM
as follows: l

iy I+ Mg~ ' o
Cous ——m——— Eq. 202-5
Vi
where: I
m; = amoun! of CPM collected on out of-

stack filter, mg.
8.8 Wet Source Testing. When testing ata - -
weat source. use 3 heated out-ol-stack Filter as
described in Method 5. )

8 Biblicgraphy

1. DeWees, W.D.. S.C. Steinsberger. CM.
Plummer, .T. Lay. C.D. McAlister. and RT. l



65438

Federal Register / Vol. 56, No. 242 / Tuesday, December 17, ~ = e

bkl ~ R

shigehara, "Laboratory and Fie!d Evaiuation
of the EPA Method 5 Impinger Catch for
M=asuring Condensible Matter fom
Gtaticna-y Sources” Puper presented at the
1989 EPAJAWMA Interaational Sympesium
on Measurement of Toxic and Reiated Air
Pollutants. Raleigh, North Caroline. May 1~5.
1989.

2, DeWees, W.D, and K.C. Steinsberger.
“Method Development and Evaluadon of
Drait Protocal for Measurement of
Condensible Particulate Emissions.”

Peport. November 17. 1968

3. Texas Air Control Board, Laboratory
Divisior. “Detersinatioo of Particulate in
Gtack Gases Containing Sulfuric Acid sndfor
Sulfur Dioxide.” Loborarory Methods for
Determination of Air PaLuiants. Modified
December 3. 1976,

4 Nothstein, Greg. Masters Thesis.
University of Washington, Departnent of
Environmental Health. Seattle, Washington.

§_ “Particulate Source Test Procedures
Adopted by Puget Sound Air Follution
Corntrol Agency Board of Directors.” Pugel
Sound Air Pollutiot. Cozirol Agency.

inwering Division. Seattle, Washington.

Auvgust 11, 1583

& Commonwealth of Pearsyivania.
Departnent of Environmental Resources.
Chapter 139, Sampling and Testing (Tiile 35
Reles and Regulations, Past L Department uf
Environmental Resources, Subpart C.
Protectico of Natural Resowcrs, Article 0L
Air Resources). Jacuary 8, 1960,

7. Wisconsin Department of Natural
Resources. Air Mcoagement Operatiors
Haondbook. Revisian 3. Jannary 11, 1688,

BE_LNG CODE $580~-50-10




rfederal Kegisler ; Vol. 58, No. 242 / Tuesday, December 17, 1991

~ \.,

wnnanp

ebneg)

wnnoep LLTTTY sn{dnocouireyy

1sedig
0%HigIe ooy

sibudw) peddyt

yirg 9

e

oAfEp |—l

WU ednooowsey;

lllllllllllll

svsuodwoy) Bujjdwes
viozpue "102 /1
—  Spoyiepy eauessje}
’ s1Binding Yd3

-
L]
t
L]
A
]
L}
L]
]

llllll *"S&asesase

27

K-10




yieg 9

‘091646 9fand uafoajTu 1691-159d JO IJIBWMPS  *2-20¢ eandr,l

“.\\.“.““““.““.““‘.“““““\.““““‘."‘

! wyshg ybnoryy veboun xogj 1918y '

“ buyng veym o5f} 0lp “

’ sep Aig ]

’ ’

y onvA _Jmun_ '

’

’ uEnW L © - '

)

BN e

’ nw ® *o410 p

’ obnon oAjeA “

A WnnosA ssedig sord IouL '

\\““‘\‘\“““\“““.“""““\“‘\‘\\\“‘\\““‘\

o1 oot
srelujdw) peddy

o
o™~

199 .u___ml/

A

i

"o
»puphd
veflomN

XERLELE B

v wdjoz
\ oey M0i3

”

mewricy

Federa} Register [ Vol. 56, No. 242 |/ Tuesday. December 17, 1991 / Rules and Regulations

."""""".""“

/

- - - - - - L]
orsA l—l h - - - amNsan - aewn N
s8Y) \ Jejoweloy N
A sidnoocwiey ) \ mo}4 83993 N

L]
) .
\ \
\ \
\ \
\ .
 weysAg ybrosy vebomN .
M v Guling vaym e%() \
L L L

weysAg ybnony vebaiiN
Suysnd vsym #5f)

"“““““‘

[ e - i R E E

P A b P

|
m
:

K-11




Federal Register / Vol. 58,

Moisture Deterraination

Volume or weight of kiquid it impingess:
mlioyg

Weight of moisture in silics gal:
Sumple Preparation {Contuiner No. 3)
Arzunt of Licuid loat during tazapars
mi

Final voiume: mi

pH of sampie prior to analysis:
Addition of NrLOH reguired:
Sample extracied 2X with 75 ml MeCh™

For Tizatioz of Suifats

Mormality of NH,OH: __ N
Volume of sample titrated:
Volume of tirane =l

Sample Anglysis

Wamght of condersitiy
particulate. mg

Comaines rumtar
wpioht | weigm § gan

4 {lrorgarec)
£ 3 5 (Orgamc)

Total:
Lnzs Blank:
Weight of Convensibie Particulase:

Figure 202-3, Analytical data sheet.
[FR Doc. 91-29957 Filed 12-16-51: 8:45 am)
WLLING COCE 6580-50-M
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DETERMINATION OF CARBON MONOXIDE EMISSIONS
FROM STATIONARY SOURCES

Carbon monoxide concentrations were determined in accordance
witn 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 using 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 is less than 15 seconds to 90% of final reading.
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 21-minute
period using a three or more point traversé. The flue gas samples are
collected at a flow rate of 400-1000 cc per minute. The flue gas is
dried using a desiccant column filled with silica gelor Drierite.
Integrated gas samples are collected in 44-1iter 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
laboratory 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 jmmersed 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
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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 in 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 flye gas
is determined independently in accordance with EPA Method 4 (large
impinger version) to allow mathematical conversion of the dry, C0,-free
concentrations to actual flue gas conditions.

The reported carbon monoxide concentrations, unless 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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9)
10)

11)

12)

13)
14)
15)

16)
17

Interpoll Inc.
(612)786-6020

ACS Model 3300 (Fugi) NDIR Carbon Monoxide Analyzer

Measuring
Principle:

Range:

Repeatability:
Stability:

Noise:

Ambient temp:

Ambient humid:
Response time:
(90% of final
reading)

Indicator:

Qutput signal:

Interferences:

Linearity:

Power supply:
Power consmp:
Materials of
gas contacting
parts:

Sample gas

Sample gas temp:

SPECIFICATIONS

NDIR single beam method
CO: 0 - 500 ppm and 0 ~1000 ppm

L-range; + 0.5% of full scale
H-range; + 1% of full scale

Zero drift:

ts + 1% of full scale/24H
Span drift; + 1

% of full scale/24H

0.5% of full scale

-5 to 45 OC

Less than 90% RH

Electrical system; 2 sec, 3 sec, 5 sec, (selec-
table with connector). Response of actua] gas;
within 15 sec (depending on cell length)

100 1inear divisions

QUTPUT 1; DC 0 - 1V QUTPUT 23 DC 4~ 20 mA
(AlTowable Toad resistance 550 max.)

The rejection ratio of CO2 is greater than

100,000:1 (thus a 10% change in C02 would cause a

change in carbon monoxide concentration of 1 ppm
or less) .

Better than + 2% of full scale (when 1inearizer
is used)

AC 115 V + 10%, 60 Hz

Approx. 30 VA _
Measuring cell; SUS304
Window; CaFo

Piping; Polyethylene

1 L/min + 0.5 L/min

0 to 50 OC
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EPA

METHOD 0011 RECEIVED

SAMPLING FOR FORMALDEHYDE EMISSIONS FROM STATIONARY sourcesJUL 16 1980
1.0 SCOPE AND APPLICATION _ BEZRPOLL 11B0RATORIES

1.1 This method is applicable to the determination of.Destruction and Removal
tfficiency (DRE) of formaldehyde, CAS Reglstry number 50-00-0, and possibly other
aldehydes and ketones from stationary sources as specified in the regulations.
The mechodology has been applied specifically to formaldehyde; however, many
laboratories have extended the application to other ‘aldehydes and ketones.
Compounds derivatized with 2,4-dinitrophenylhydrazine can be detected as low as
6.4 x 10°% 1bs/cu fr (1.8 ppbv) in stack gas over a1l h sampling period, sampling
approximately 43 cu fe.

2.0 SUMMARY OF METHOD

2.1 Gaseous and particulate pollutants are withdrawn jsokinetically from an
emission source and are collected in aqueous acidic 2,k-dinitrophenylhydrazine.
Formaldehyde present in the emissions 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 1iquid chromatography.

3.0 INTERFERENCES

3.1 A decomposition product of 2,4-dinitrophenylhydrazine, 2,4-dinitroaniline,

can be an analytical incerferent if concentrations are high. 2,4-dinitroaniline

I can coelute with the 2,4-dinitrophenylhydrazone of formaldehyde under high

performance liquid chromatography conditions which may be used for the analysis.

"High concentrations of highly oxygenated compounds, especially acetone, that have

l the same retention time or nearly the same retention time as the dinitrophenyl-

hydrazone of formaldehyde and that also absorb at 360 nm will interfere with the
analysis.

Formaldehyde, acetone, and 2,4-dinitroaniline contamination of the aqueous acidic
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
uncontaminated enviremment both before and after sampling in order to minimize
blank problems. Some level of acetone contamination is unavoidable, because
acetone is ubiquitous in laboratory and field operations., However, the acetone
contamination must be minimized.

4.0 APPARATUS AND MATERIALS

4.1 A schematic of the sampling train is shown in Figure 1. This sampling train
configuration is adapted from EPA Method S5 procedures. The sampling train
consists of the following components: Probe Nozzle, Pitot Tube, Differential
Pressure Gauge, Metering Systemn, Barometer, and Gas Density Determination .
Equipment. :

4.1.1 Probe Nozzle: Quartz or glass with sharp, tapered (30° angle) leading
edge. The taper shall be on the outside to preserve a constant inner diameter.
The nozzle shall be buttonhook or elbow design. A range of nozzle sizes suitable

INTERPOLL LABORATORIES
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for isokinetic sampling should be available in increments of 0.16 em (1/16 in),
e.g., 0.32 0 1.27 e (1/8 to 1/2 in), or larger if higher volume saxpling trains
are used. Each nozzle shall be calibratred according to the procedures outlined
in 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 temperature in the probe to exceed 120
+ 14°C (248 & 25°F). i ‘

4.1.3 Pitot Tube: The Pitot tube shall be Type S, as described in.Sectien 2.1
of EPA Method 2, or any other appropriate - device. .The pitort tube shall be
*attached to the probe to allow constant monitering of -the stack gas velocity.

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 sampling.
The Type S pitot tube assembly shall have a known coefficient, determined as
outlined in Section 4 of EPA Method 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 Methed
2. One manometer shall be used for velocity-head readings and the other for
orifice differential pressure readings.

4.1.5 Impingers: The sampling tfgln 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 & 1.3-cm inside diameter (1/2 in)
glass tube extending to 1.3 em (1/2 in) from the bottom of the flask. For the
‘second impinger, use a Greenburg-Smith impinger with the standard tip. Place a
thermometer capable of measuring temperature to within 1°C (2°F) at the ourlet
of the fourth impinger for monitoring purposes.

4.1.6 Metering Svstem: The necéssary components are a vacuum gauge, leak-free
puxp, thermometers capable of measuring temperature within 3°*cC (5.4°F), dry-gas
meter capable of measuring volume to within 1%, and related equipment as shown
in Figure 1. At & minimum, the pump should be capable of & cfm free flow, and
the dry gas meter should have a recording capacity of 0-999.9 cu fr with a
resolution of 0.005 eu fr. Other metering systems may be used which are capable
of maintaining sampling rates within 10% of isokinetic collection and of
determining sample volumes to within 2X. The metering system may be used in
conjunction with a pitot tube to enable checks of isokinetic sampling rates.

4.1.7 parometer: The barometer may be mercury, aneroid, or other barometer
capable of measuring atmospheric pressure to within 2.5 mm Hg (0.1 in Hg). 1In
many cases, the barometriec reading may be obtained from a nearby National Weather
Service Station, in which case the station walue (wvhich is the absolute
barometrric pressure) is Tequested and an adjustment for elevation differences
betveen the weather station and sampling point is applied at a rate of minus 2.5
mz Hg (0.1 in Hg) per 30 m (100 ft) elevarion increase (vice versa for elevation
decrease),

4.1.8 Gas Densitv Determimation Fqui pent: Temperature sensor and pressure
Bauge (8s described in Sections 2.3 and 2.4 of EPA Method 2), and gas analyzer,
if necessary (as described in EPA Method 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 probe sheath and does not touch any metal. Altermatively, the sensor may be
attached just priox to use in the field. Note, however, that if the temperature
gensor is attached in the field, che sensor must be placed in an interference-
free arrangement with respect to the Type § pictot tube openings (see EFA Method
2, Figure 2-7). As & second alternative, i1f a difference of no more than 1I in
the average velocity measurement is to be introduced, the tempeTrature gauge need
not be attached to the probe or pitot tube. ’ .

LI
*

4.2 Sample Recovery .
4.2.1 Probe liner: FProbe nozzle and brushes; Teflon® brigtle brushes with
stainless steel wire handles are required. The probe brush shall have extensions
of stainless steel, Teflon®, 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 impingers. '

4L.2.2 Wash Bottles: Three wash bottles are required. Teflon® or glass wash
bottles are recommended; polyethylene wash bottles should not be used because
organic contaminants may be extracted by exposure to organic solvents used for
sample recovery. :

4.2.3 GCraduated Cvlinder and/or Balance: A graduated cylinder or balance is
required to measure condensed water to the nearest 1 mlL oT 1 g. Graduated
cylinders shall have divisions mot »2 mL. Lsboratory balances capable of
weighing to 20.5 g are Tequired. :

4.2.4 Amber Glass Storage Containers: One-liter wide-mouth amber flint glass
bottles with Teflon®-lined caps are required to store impinger water samples.
The bottles must be sealed with Teflon® tape.

4.2.5 Rubber Policeman and Funnel: A rubber policeman and funnel are required
to 8id in the transfer of materials inte and out of containers in the field.

5.0 REAGENTS

Reagent grade chemicals or better grades shall be used in all tests. Unless
otherwise indicated, all reagents shall conform to the specifications of the
Committee on Analytical Reagents of the American Chemical Society, where such
specifications are available.

5.1 Water: HPLC-grade water is used in preparation of DNPH reagent and in all
other applications in the sampling traln, .

5.2 Silica Gel: Silica gel chall be indicating type, 6-16 mesh. 1f the siliea
gel has been used previously, dry at 1753°C (350°F) for 2 h before using. New
silica gel may be used as received. Alternatively, other types of desiccants
(equivalent or better) may be used.

5 3 Crushed Ice: Quantities ranging from 10-50 1b may be necessary during a
sampling Tun, depending upen azbient temperature. Samples which have been taken
must be stored and shipped cold; sufficlent jce for this purpose must be
allowed,
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5.4 b trophenvlihvdrazine Reage
zust be prepared in the laboratory within
Preparation of DNPH can also be done {in the field, with consideration of
appropriate procedures required for gafe handling of solvent in the field. VWhen
a container of prepared DNPH Teagent is opened in the field, the contents of the
opened container should be used within 48 hours. All laboratory glassvare must
be washed with detergent and water and rinsed vith vater, methanol, and methylene
chloride prior to use. ‘ .

* .
-
*

ROTE: The glassware must not be Tinsed with acetone or unacceptable levels of
acetone contamination will be introduced. If field preparation of DNPH is
performed, caution must be exercized in avoiding acetarie contamination,

Reagent bottles for storage of eleaned DNPH derivatizing :Slution must be rinsed
with acetonitrile and dried before use. Baked glassware is not essential for
Preparation of DNPH reagent.

NQTE: DNPH erystals or DNPH solution should be handled with plastic gloves at
all times, with PIompt and extensive use of Tunning water in case of skin
eXposure,

5.4,1 Preparation of Aqueous Aeidie DNPH: The following materials and Teagents
are required for preparation of the .feagent,

5.4.1.1 Bottles/Caps: amber 1- ©°r 4 L bottles with Teflon®-limed caps are
required for storing cleaned DNPH solution. Additional 4-L bottles are required
to collect waste organic solvents.

5.4.1.2 Lg;gg_glggg_ggg;ging;: &L least one large glass container (8 to 16 L)
is required for mixing the aqueous acidie DNFPH solution,

5.6.1.3 Stir Plate/larse Stir Bars/Stir Bar Retriever: a magnetic stir plate

solution. A stir bar retriever is needed for removing the stir bar from the
large container holding the DNPH solution, ~

5.4,1,4 Buchner Filter Filter Flask/Filter Pape : a large filter flask (2-4 L)
with a buchnér filter, appropriate rubber stopper, filter paper, and connecting
tubing are required for filtering the aqueous acidie DNPH solution prior to
cleaning,

5.4.1.5 Separatory Fumnels: at leaét one large separatery fumnel (2 1) is

Tequired for cleaning the DNPH prior to use.

5.4.1.6 Beakers: beakers (150 mL, 250 ml, and 400 ml) are useful for
holding/measuring organic liquids when cleaning the aqueous acidic DNFH solution
and for weighing DNPH crystals.

5.4.1.7 Funnels: at least ome large funnel is needed for pouring the aqueous
acidic DNPH into the separatory funnel, : .

5.4.1.8 Graduated Cvlinders: at least one large graduated eylinder (1 to 2 L)

is required for measuring HPLC-grade water and acid when preparing the DNFH
solution,
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5.4.1.9 Top-loading Balance: a one-place top loading balance is needed for
veighing out the DNPH crystals used to prepare the agqueous acidic DNFH solution.

5.4.1.10 Spatulas: spatulas are needed for weighing out DNFPH when preparing the
agqueous DNPH solution. .

5.4.1.11 HPLC-Grade Water: water (HPLC-grade) is required to mix.the ‘aqueous
DNPH solutien. e

5.4.1.12 Hvdrochloriec Ac{d: reagent grade hydrochloric,acid (apprb:&imtely 12N)
{5 required for acidifying the aqueous DNPH solution.’

5.4.1.13 2.4-Dinitrophenylhvdrazine: a supply of wmoist solid 2,4-
dinitrophenylhydrazine (DNPH) is required for preparation of aqueous acidie DNFPH
solution. The quantity of water may vary from 10 to 30X, Reagent grade or
equivalent is required.

5.4.1.14 Methylene Chloride: methylene chloride (suitable for residue and
pesticide analysis, GCMS, HPLC, GC, Spectrophotometry oF equivalent) is required
for cleaning the aqueous acidic DNPH solution, rimsing glassware, and recovery
of sample trains. . .

5.4.1.15 Cvclohexane: cyclohexané"(HPLC grade) is required for cleaning the
aqueous acidic DNPH solution.

NOTE: Do mot use spectroanalyzed grades of cyclohexane if this sampling
methodology is extended to aldehydes and ketones with four or more carbon atoms.

5.4.1.16 Methanol: methanol (HPLC grade or equivalent) is required for rinsing
glasswvare. ’

5.4.1.17 Acetonitrile: acetonitrile (HPLC grade' or equivalent) is required for
rinsing glassware. '

5.4.1.18 Formaldehyde: Analytical grade or equivalent formaldehyde is required
for preparation of standards. 1f other aldehydes or ketones are used, analytical
grade or equivalent is required.

5.4.2 Preparation of Aqueous Acidie DNPH Derivatizing Reagent: Each bazeh of

DKPH reagent should be prepared and purified within five days of sampling,
according to the procedure described below.

5 4.2.1 Place an 8-L container under a fume hood on a magnetic stirrer., Add a
large stir bar and fill the container half full of HPLC-grade water. Save the )
expty bottle from HPLC-grade water. Start the stirring bar and adjust the stir
rate to be as fast as possible. Using a graduated cylinder, measure 1.4 nl of
concentrated hydrochloric acid. Slowly pour the acid into the stirring water.
Fumes may be generated and the water may become warm. Weigh the DNPH crystals
on a one-place balance (see Table 1 for approximate amounts) and add to the
stirring acid solution. Fill the 8 L container to the 8 L mark with HPLC wateT
and stir overnight. I1f all of the DNPH erystals have dissolved overnight, add
additional DNPH 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. Graviry filtration may be used, but 2

dn
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much longer time is required. Store the filtered solution in an amber bottle at
room temperature.

TABLE 1. APPROXIMATE AMOUNT OF CRYSTALLINE DNPH USED
I0 FREPARE A SATURATED SOLUTION

Amount of Moisture in DNPH WVeight Required per 8 L ofLSdlution
10 weight percent .31 g
15 weight percent 33 g
30 veight 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 nl of methylene chloride and stopper
the funnel. Wrap the stopper of the fumnnel 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). After the
layers have separated, discard the lower (organic) layer.

Extract the DNPH 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
lover layer (the cleaned extracted DNPH reagent solution) into an amber bottle
that has been rinsed with acetonitrile and allowed to dry.

5.4.3 Quality Contrel:  Take two aliquots of the extracted DNPH reagent, The
size of the aliquots is dependent upon the exact sampling procedure used, but 100
ml is reasonably representative. To ensure that the background in the reagent
1s acceptable for field use, analyze one aliquot of the Teagent according to the
procedure of EPA Draft Method 8315. Save the other aliquot of aqueous acidie
DNPH for use as a method blank when the analysis is performed,

5.4.4 shipment to the Field: Tightly eap the bottle eontaining extracted DNPH
reagent using a Teflon®-lined cap. Seal the bottle with Teflon® tape, After the
bottle is labeled, the bottle may be placed in a friction-top can (paint can or
equivalent) containing a 1 -2 inech layer of granulated charcoal and stored at
ambient temperature until use,

If the DNPH reagent has passed the Quality Control criteria, the Teagent may be
packaged to meet necessary shipping requirements and sent to the sampling area.
If the Quality Control criteria are mot met, the reagent solution may be re-
extracted or the solution may be re-prepared and the extraction sequence
Tepeated.

If the DNPH reagent is not used in the field within five days of extraction, an
aliquot may be taken and analyzed as described Draft Method 8315. If the reagent
meets the Quality Control requirements, the Teagent may be used. If the reagent
does not meet Quality Control requirements, the reagent must be discarded and new
Teagent must be prepared and tested.
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5.4.5 MMMLHEILMM :  The
acceptable i{mpuriry level (AIL, pg/ml) is calculated from the expected analyte
level in the sampled gas (EAL, prbv), the volume of ailr that will be sampled at
standard conditions (SVOL, L), the formula weight of the analyte (FW, g/mol), and
the volume of DNFH reagent that will be used in the impingers (RVOL, =ml):

AIL = 0.1 x [EAL x SVOL x FW/22.4 x (FW + 180) /F¥]}/(RVOL x 1000} .

where 0.1 is the acceptable contarinant level, 22.4 is a factor reiating ppbv to
g/L, 180 is a factor relating the underivatized analyte to the derivatized
analyte, and 1000 is a unit conversion factor.

5.4.6 Disposal of Excess DNPH Reagent: Excess DNFH reagent may be returned to
the laboratory and recycled or treated as agqueous waste for disposal purposes.
2,4-Dinitrophenylhydrazine is a flammable solid when dry so water should not be
evaporated from the solution of the reagent.

5.5 Field Spike Standard Preparatjon: To prepare a formaldehyde field spiking
standard at 4.0l mg/ml, use a 500pL syringe to transfer 0.5 ml of 37% by weight
of formaldehyde (401 mg/ml) to a 50 mL volumetric flask containing approximately
40 pl of methanol. Dilute to 50 mL with methanol.

6.0 SaMPLE COLLECTION, PRESERVATI&)-IE‘. AND HANDLING

6.1 Because of the complexity of this method, field personnel should be trained
in and experienced with the test procedures in order to obtain reliable results.

6.2 Laboratory Preparation:

6.2.1 All the compoments shall be paintained and calibrated according to the
procedure described in APTD-0576, unless otherwise specified.

6.2.2 Weigh several 200- to 300-g portions of silica 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 elternative to preweighing the silica gel, it may
instead be weighed directly in the impinger or sampling holder just prior to
train assembly.

6.3 Preliminary Field Determinations:

6.3.1 Select the sampling site and the minimum number of sampling points
according to EPA Method 1 or other relevant criteria. Determine the stack
pressure, temperature, and range of velocity heads using EPA Method 2. A leak-
check of the pitot 1lines according to EFPA Method 2, Section 3.1, must be
performed. Determine the stack gas moisture content using EPA Approximation
Kethod &4 or its alternatives to establish estimates of isokinetic sampling-rate
settings. Determine the stack gas dry molecular weight, as described in EPA
Method 2, Section 3.6, If integrated EPA Method 3 sampling is used for molecular
veight determination, the integrated bag sample shall be taken simultaneously
with, and for the same total length of time as, the sagpple rTun.

§£.3.2 Select a nozzle size based on the range of velocity heads so that it is
not necessary to change the nozzle size in order to maintain isokinetic sampling
rates belov 28 L/min (1.0 cfm). During the run, do mot change the mnozzle.




Ensure that the proper differential Pressure gauge s chosen for the range of
velocity heads encountered (see Section 2.2 of EPA Method 2).

6.3.3 Select a suitable probe liner and probe length so. that all traverse points
can be sampled, For large stacks, to reduce the length of the probe, consider
sampling frow opposite sides of the stack, -

6.3.4 A minimum of 45 ft? of sazple volume 15 required for the dgtgfmination of
the Destruction and Removal Efficlency (DRE) of formaldehyde from incineration
systems (45ft> is equivalent to one hour of sampling at 0.75 dsef). Addirional

sample volume shall be collected as ccessitated by the capacity of the DNPH .

Teagent and analytical detection limit constraints. To détermine the ninimunm
sample volume required, refer to sample caleculations in Section 10.

6.3.5 Determine the toral length of sampling time needed to obtain the
identified minimum volume by comparing the anticipated average sampling rate with
the volume requirement. Allocate the same time to all traverse points defined
by EPA Methed 1. To avoid 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
sexples. In these cases, careful documentation must be maintained in order to
allow accurate ealculation of concentrations.

6.4 Preparation of Collection Train:

6.4.1 During preparation and assenbly of the sampling train, keep all openings
where contamination ecan occur covered with Teflon® film or aluminum foil until
Just prior to assembly or until sampling is about to begin.

6.6.2 Place 100 mlL of cleaned DNPH solution in each of the first two impingers,
and leave the third impinger empty. 1If additional capacity is Tequired for high
expected concentrations of formaldehyde in the stack gas, 200 ol of DNPH per
impinger may be used or additional izpingers may be used for sampling. Transfer
approximately 200 to 300 g of pre-welghed silica gel from its container to the
fourth impinger. Care should be taken to ensure that the silica gel is not
entrained and carried out from the impinger during sampling. Place the silica
gel container in a clean Place for later use in the gample recovery.
Alternatively, the weight of the silica gel plus impinger may be determined to
the nearest 0.5 g and recorded,

6.4.3 With a glass or quartz liner, install the selected nozzle using a Viton-A
O-ring vhen stack temperatures are <260°C (500°F) and a woven glass-fiber gasket
when temperatures are higher. See APTD-0576 (Rom, 1972) for details. Other
connecting systems 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 Assemble 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®
tape, 1if required. A very light coating of siliconme grease may be used on
ground.glass joints downstream of the impingers, but the gilicone grease should
be limited to the outer portien (see APTD-0576) of the ground-glass Joints to
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pinimize silicone grease contamination. I1f necessary, Teflor® tape may be used
to seal leaks. Connect all temperature 3$ensors to an appropriate
pocentiometer/display wmic, Check all temperature sensors Aat anbient
temperature.

&€ 4.5 Place crushed ice all around the {mpingers. ..
6§.4.6 Turn on and set the probe heating systez at the desired operating
temperature. Allow time for the temperature to stabilize. Cen

6.5 Leak-Check Procedures:

6.5.1 Pre-test Leak Checlk:

6. 5.1.1 After the sazpling traln has been assembled, turn on and set the probe
heating system at the desired operating temperature. Allow time £for the
temperature to stabilize. If a Viton-A O-ring or other leak-free connection is
used in assembling the probe nozzle to the probe liner, leak-check the train at
the sampling site by plugging the nozzle and pulling a 38l-mm Hg (15 in Hg)
vacuum.

Ty
NOTE: A lower vacuum may be used, provided that the lower vacuum is not exceeded
during the test. :

6§.5.1.2 If an asbestos string {s used, do not connect the probe to the train
during the leak check. iInstead, leak-check the train by first attaching a
carbon-filled leak check impinger %o the inlet and then plugging the inlet and
pulling a 38l-mzx Hg (15 in Hg) vacuum. (A lower vacuum may be used if this lower
vacuum is not exceesded during the test.) Then connect the probe to the train and
leak-check at about 25 mm Hg (1 im Hg) vacuum. Alternatively, leak-check the
probe with the rest of the sampling train in one step at 381 mm Hg (15 in Hg)
vacuum. Leakage rates in excess of 41 of the average sampling rate oT >0.00057
=?/min (0.02 cfm), whichever is less, are acceptable.

6.5.1.3 The following leak check {nstructions for the sampling train described
in APTD-0576 and APTID-0581 may be helpful. Start the pump with the fine-adjust
valve fully open and coarse-adjust valve completely closed. FPartially open the
coarse-adjust valve and slovly 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 into the train. If the desired vacuum is exceeded, either perform
the leak check at this higher vacuum or end the leak check, as shown below, and
start over. .

6.5.1.4 When the leak check is completed, first slowly remove the plug from the
inlet to the pzrobe. Vhen the vacuum drops to 127 mm (5 in) Hg or 1less,
immediately close the coarse-adjust valve. Switch off the pumping system and
reopen the fine-adjust valve. Do mot Teopen the fine-adjust valve until the
coarse-adjust valve has been closed to prevent the liquid in the impingers from
being forced backward into the sampling line and silica gel from being entrained
backward into the third impinger. :

6.5.2 JLeak Checks During Sampling Runs:

6.5.2.1 1f, during the sampling run, a component change (i.e., impinger) becomes

-
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necessary, a leak check shall be conducted irmediately after the interruption of
sarpling 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 2
vacuum greater than or equal to the maximunm value recorded Up to that point ip
the test. If the leakage rate is found to be mo greater than 0.00057 m?/min
(0.02 efm) or 4% of the average sampling rate (vhichever {s less), the Tesults
are acceptable, If a higher leakage rate (s obtained, the tester must void the
sazpling run. :

6.5.2.2 Inmediately after a component change and before sampling is re.
initiated, a leak check similar to a pre-test leak check must also be conducted,

6.5.3 Post-test Leak Check:

- or equal to the maximunm value reached during the saxpling run, If the leakage
Tate is found to be no gTeater than 0.00057 m?/min (0.02 efm) or 42 of the

average sampling rate (whichever is” less), the resulrs are acceptable. If,

however, & higher leakage rate is obtained, the tester shall record the leakage
rate and void the sampling run.

6.6 amplin rain eration:

6.6.1 During the sampling run, maintain an Isokinetic sampling-rate to within
102 of true isokinetic, below 28 L/min (1.0 cfm). Maintain a temperature around
the probe of 120° : 14°C (248* : 25°F).

Figure 2. Be sure to Tecord the initial dry-gas meter reading. Record the dry-
gas meter readings at the beginning and end of each sanpling time increment, when
changes in flow rates are made, before and after each leak check, and when
sampling is halted. Take other readings Tequired by Figure 2 at least once at

significant adjustments (202 wvariation in velocity head Teadings) necessitare
additional adjustments in flow rate. 1level and Zero the manometer. 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 Tun to eliminate the chance
of sampling deposited material. To begin sampling, remove the nozzle cap, verify
that the filter and pProbe heating systems are at the specified temperature, and
verify that the pitot tube ana Probe are Properly positioned. Position the
nozzle at the first traverse peint, with the tip pointing directly into the gas
Stream. Immediately start the Pump and adjust the flow to isokinetic conditions.
Nomographs, which aid in the Tapid adjustment of the isokinetie sampling rate
without excessive computations, are available. These nomographs are designed for
use when the Type § pitot tube coefficient is 0.84 1 0,02 and the stack gas
equivalent density (dry molecular'weight) is equal to 29 s 4. APID-0576 details
the procedure for using the nomographs. If the stack Eas molecular weight and
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the pitot tube coefiicient are outside the above ranges, do mnot use the
nomographs unless appropriate steps aTe caken to compensate for the deviations.

€.6.4 When the stack is under significant negative pressure (equivalent to the
height of the impingers stem), take care to close the coarse-adjust valve before
inserting the probe into the stack in order to prevent liquid. from backing up
through the train. If necessaty, the pump may be tutmed omn vith the coarse-
adjust valve closed. '

€ 6.5 When the probe is in position, block off the openings around the probe and
stack access port to prevent unrepresentative dilutien of the gas stream.

6.6.6 Traverse the stack cross section, as required by EPA Methed 1, being
careful not to bump the probe nozzle into the stack walls when sampling near the
walls or when removing or inserting the probe through the access port, in order
to minimize the chance of extracting deposited material.

6.6.7 During the test Tun, make periodic adjustments to keep the temperature
around the probe at the proper levels. Add more ice and, if necessary, salt, to
maintain a temperature of <20°C (68°F) at the silica gel outlet. Also,
periodically check the level and zero of the manometer,

€.6.8 A single train shall be used For the entire sampling run, except in cases
wvhere simultaneous saxpling is required in two or more separate ducts or at two
or more different locatioms within the same duct, or in cases vhere equipment
failure necessitates a change of trainms. An additional train