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1 INTRODUCTION

During June 1993 Interpoll Laboratories personnel conducted a series of air emission
measurements on the Press and Unloader Vents at the Louisiana Pacific Corporation (LP)
Waferboard Plants located in Sagola, Michigan and Two Harbors, Minnesota. These tests
were performed on behalf of IC! Polyurethanes (ICl) to characterize various emissions from
the board press vents when using a 4,4-methylene bis(phenylisocyanate) (MD1) based resin.
Emission tests were performed for MDI, particulates, phenol, formaldehyde, and total
hydrocarbons. On-site testing was performed by D. Van Hoever, G. Hove, ). Bergstrom and
S. Ertle. Coordination between testing activities and plant operation was provided by Mark
Baker and Bill Karoly of ICI.

The primary objective of these tests was to characterize MDI emissions from board
press vents and to compare the efficiency of the four MDI methodologies under real world
conditions. Four different sampling trains and/or analytical methods for MDI were used in
this work:

1. Nitro reagent-impregnated filters following an Interpoll Labs modification of NIOSH
Method 347 (Interpoll Labs Method 11-8791) with analysis by normal-phase HPLC.

2.  Nitro reagent-impregnated filters following Interpoll Labs modification of of NIOSH
Method 347 with analysis after solvent exchange by reverse-phase HPLC.

3.  1,2-MP-impregnated filters followed by two impingers containing 1,2-MP in dry
toluene with analysis after solvent exchange by feverse-phase HPLC.

4. 1,2-MP in dry toluene in first two impingers followed by a 1,2-MP-impregnated filter
with analysis after solvent exchange by reverse-phase HPLC.

The trains were modified (as described above) Method 5 sampling trains. Samples were
collected isokinetically with the filters and probes at ambient temperature. The impingers
were immersed in a water/salt bath which gave an unstirred temperature of 32-34°F. A
special activated charcoal assembly was used after the third impinger (trap) to adsorb







volatilized toluene. Each sample was collected over a sixty minute period using a standard
EPA Method 1 particulate traverse procedure.

The press vents tested are the exhaust from general ventilators positioned over the
board press and/or unloader areas. The Press and Unloader vents at Sagola are combined
and exhaust through a common stack which is 72 inches in diameter. The Press and
Unloader vents at the Two Harbors facility each have their own 55-inch square stacks.

Particulate evaluations were performed in accordance with EPA Methods 2-5, CFR
Title 40, Part 60, Appendix A (revised July 1, 1992). A preliminary determination of the gas
linear velocity profile was made before the first particulate determination to allow selection
of the appropriate nozzle diameter for isokinetic sample withdrawal. An Interpoll Labs
sampling train which meets or exceeds specifications in the above-cited reference was used
to isokinetically extract particulate samples by means oi’ a heated glass-lined probe.

Phenol samples were collected in the back half of the Method 5 sampling train using .
a neutral-buffered absorbing reagent. The samples were extracted with methylene chloride
and analyzed by direct injection GC/MS with no preconcentration. The GC/MS analysis was
performed as per EPA Method 8270 (SW 846).

Formaldehyde samples were collected in accordance with EPA Method 0011 (SW
846 3rd Ed.) as requested by ICI. The samples were collected isokinetically using a Method
5 sampling train with an aqueous acidic 2,4-dinitrophenylhydrazine absorbing solution and
analyzed by reverse-phase HPLC.

Total gaseous hydrocarbon concentrations were determined instrumentally in
accordance with EPA Method 25A 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.

Testing on the Press and Unloader Vent at the Sagola plant was conducted from two
test ports oriented at 90 degrees on the combined stack. A 24-point traverse was used to







isokinetically collect represenative particulate, phenol, formaldehyde and MDI samples. Each
traverse point was sampled 2.5 minutes for a total sampling time of 60 minutes per run.

Testing on the Press and Unloader Vents at Two Harbors was conducted from
horizontal rows of four test ports on each stack. 24-point traverses were used to isokinetic-
ally collect representative particulate, phenol, formaldehyde and MDI samples. Each point
was sampled for 2.5 minutes for a total of 60 minutes per run.

The important results of the test are summarized in Section 2. Detailed results are
presented in Section 3. Other supporting information is presented in the appendices.







2 MDI SAMPLING AND ANALYTICAL RESULTS

The results of all of the MDI samplings and analyses together with blanks, audits and
field spikes are presented in tabular form. As will be noted, the Interpoll Laboratories
Method 11-8791 which is based on the use of quartz filters impregnated with N-p-nitrobenzyl-
N-propylamine (Nitro Reagent) for collection with analysis by normal phase HPLC gave the
highest results and probably the most accurate estimates of MDI. Four Nitro Reagent filters
were spiked with MDI at the 100 or 250 ug level (using a technique which ensures that the
MDI is uniformly distributed over the entire filter surface) and recovered with the other Nitro
Reagent MDI field samples. The results of these recoveries fall within the acceptable range
for trace organics (76, 78, 115 and 117%).

in cases where other organics are present in the gas stream, a higher resolution
chromatographic separation is preferable. In this study, the Nitro Reagent samples were split,
solvent exchanged and also analyzed by reverse phase HPLC which is inherently more
efficient in resolving organic compounds in this boiling point range. The results of the .
reverse phase HPLC are in excellent agreement, in this case, with the results of the normal
phase determinations. All but two of the reverse-phase results are less than the normal phase
results but too few data are in hand to suggest a statistically significant difference in the two
methods. From a theoretical standpoint, the reverse phase analytical method should be the
more definitive of the two 'separations and therefore capable of producing the most accurate
and precise data.

The results of the MDI samplings and analyses using N-1,2-methoxyphenyl piperazine
(1,2-MP) as a collecting and derivatizing agent are quite inconsistent. Recoveries of filter
spikes and impinger spikes are similarly inconsistent suggesting a recovery problem and/or
an interference problem. Recovery from filters is extremely poor. Recovery of impinger
spikes is better but equally inconsistent. It may be difficult to recover the 1,2-MP urea
derivative with toluene, especially since toluene does not wet those surfaces wetted with
water, Similar experience in dioxin recoveries from water-wetted XAD-2 resin showed that
methanol or acetone rinses and/or extractions were required to dry the resin prior to
extraction with toluene. The acetone or methanol was then volatilized; the aqueous residue
extracted with methylene chloride; the methylene chloride evaporated and the residue
combined with the toluene extract. A similar approach can be imagined for the 1,2-MP urea







adduct which may grossly improve its recovery. Solubility of the urea adduct may also play
a role but the occasional presence of several very high masses of MDI (192, 235, 294, and
340 ug) seems to suggest otherwise.

In conclusion it can be safely stated that the Nitro Reagent based sampling and
analytical methods outperformed the 1,2-MP based sampling and analytical methods and that
additional laboratory work needs to be performed before the 1,2-MP approach can be further
field evaluated. It is recommended that a sufficiently large quantity of 1,2-MP urea adduct
be synthesized, purified and its physical properties' accurately characterized so that an
appropriate recovery procedure can be chosen.
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RESULTS OF HPLC A

NALYSES OF 4,4'-METHYLENERBIS(PHENYL ISOCYNATE)

|

!

B |

|MDI

(ug)

cd ! TRAIN N !
o 1 SPIKE | DETECT i NORMAL ! REVERSE . SPIKE DETECT
PLANT/SQURCE | TEST/RUN LOG # | AMOUNT I LIMIT | PHASE PHASE LOG # | AMOUNT LIMIT !
SAG/P&U 9202-67 100 6.5 86 9202-25 | 100 i
SAG/P&U 9202-68 250 13 295 8202.26 250 !
SAG/P&U 9202-27 500 !
SAG/P&U 9202-28 1000 i
SAG/P&U 29202-69 13 8DL 9202-49 |
SAG/P&U 9202-53 !
SAG/P&U 9202-70 20 207 9202-58 ;
SAG/PEV 9202-71 13 220 9202-59 . |
SAG/P&U 9202-72 13| 287 9202-63 ] |
2HB/P | 9289-40 | 100 6.5 76! 9289-136 100 |
2HB/P i 92895-41 250 13 288) 9289-137 250 !
2HB/P b i | 8288-57 | 500 i
|2HB/P I b 9289-58 | 1000 :
Laeemip | 9289-42 13 BDL 9289-47 | 4
) > i 9289-43 13 BDL §289-51 '
IHB/P 9289-44 13 1580 9289-61 i
RFCEL [ 9289-45 13 1350 9289-65 i
I2HE/P | $280-46 20 1560 9289-69 | | |
ZHB/V i 9289-97 100 6.5 78] 9289-112 100
1 2HB/U 9289-98 250 13 292| 9289-113 250
| 9289-83 500
‘ 9289-84. 1000
1HB/U 9289-99 13 BDL 9289-104
j2HB/ 9289-100 13 BDL §289-108
[2HB/U 9289-101 13 1080 9289-116
IHB/U 9289-102 20 802 9288-120 i
IHB/U 9289-103 13 1170 92898-124 |
[ICI Audit -Sagoela ICI # 7051-198A 9202-29 295
"'CI Audit -Sagola ICt # 7051-198B 9202-30 177 ;
Cl Audit - 2 Harb | lIC1 # 7051-2058 i 9289-59 | 1771 i
Gl Audit - 2 Harb b HCL # 7051-205A | . 9289-60 | 295 ;
| i
|Tcn'lss: :
i = Spike : |
|P&U = Press & Unloader Vet Stack |
{7 - Press Vent Stack | |
I= Unloader Vent Staek! | ;
AG =Louisiana Pacific Plant in Sagola. Michigan | !
2HB =Louisiana Pacific Mlant in Twa Marbors, Minnesota | !
TRAIN N= Nitro Reagent Modifies NIOSR Method PACAM 347 ; | [
‘RAIN F=1,2-MP Reagent ; Fifter first i i : 1
L L=1,2-MP Reagent ; Filtar Las: ; i i i i







RIES ING,

' | ! !
j | | |
[RAIN L i ! i
i i DETECT | ; .
PW IMP1 | IMP2 FILTER TOTAL LOG # | AMOUNT LUMIT | PW | FILTER ' IMP1 IMP2 TOT
69.2 8202-21 | 100 63.6:
202 9202-22 | 250 135,
; 335 9202-23 ! 500| 153"
£§73 8202-24 | 1000 186]
<1.2 <2.0 2 <2.0 9202-31 | <1.2 <2.0! <0.75 <0.60
<1.2 <2.0 9202-35 <12 <2.0i
<12 <4,0 <1.8 8.7 9202-37 <1.2 3.2! <1 <0.9
9.9 58,9 11.6 <2.0 9202-41 12.4 < 2.0 <1, <0.90
8.1 29.4 6.4 <3.0 9202-45 | 9.2 <1.2: <1. <0.9
84.4 9289-81 | 1C0 | 74.4,
234 9289.82 ! 2580 116:
452) 9288-114 | 500 118:
301! : 9289-115 1000 154
<1.2 <2.0 <24 <2.0 ' 9289.73 <1.2 <2.0 <0.75 <0.60
<1.2! <2.0j <1.2 <2.0 "~ 9288-77 ! <1.2 <2.0: <0.75 «<0.60
<1.2 81.5 294 84 9289-85 | 0.66 145 <1.5 1.5 14
21.7; 111 192 58.2 9289-89 3 340 <1.5 <0.90
30.5, 66.8 235 687.3| 8289-93 27.8 38.1: <19 <0.90
i 81.1 9289-55 | 100 [ 75.2:
] 236 9289.56 250 140
p - 482 §289-138 ! 5C0 124
320 9280.139 | 1000 169:
<1.2 <2.0 <1.8 <1.0 9289.128 . <1.2 <2.0: <0.75 <0.60
<1.2 <2.0 <1.8 <1.0 9289-132 <1.2 < 2.0 <0.75 <0.60
23.3 45.3 149 78.7 9289-140 19 28B.8j <1.1 2.6
23.1 32.3 116 62.7 9288-144 22.4 47.9! <1.5 «<0.90
18.6 215 164 76.7 §289.148 28.2 §7.71 <1.9 <1.2
285 ! i :
' ! 168 ! ! ! [ ;
. ; 163; ! i i i
289" ; > : : : :
: ! | : i i | ‘
‘ ' i i | :







. SPIKE DETECT |
IMPT | IMP2 FILTER TOTAL LOG # | AMOUNT [ LMIT | PW FILTER IMPT | IMP2 TOTAL
69.2! 9202-21 1 100 63.6: .
202! 9202-22 | 250 138,
335 9202-23 | 500] 183
573 9202-24 | 1000 186!
1.2 <2.0 2 <2.0 9202-371 | <1.2 <2.00 <0.75 <0.60
1.2 <2.0 9202-35 | <1.2 <2.0i
1.2 <4.0 1.8 5.7 9202-37 <1.2 3.2 1.5 <0.9 3.2
9.9 58.9 11.5 <2.0 9202-41 12.4 <2.0 <15 «0.90 12.4
8.1 29.4 6.4 <3.0 9202-45 9.2 <1.2, 1.1 <0.9/ 9.2
84.4 9289-81 | ) | 74.4. | |
234 9289-82 | 250 116 i -
452 9289-114 500 118 i
301 9289-115 10G0 154
1.2 <2.0 <2.4 <2.0 9289.73 <1.2 <2.0° <0.75 <0.60
1.2 < 2.0 <1.2 <2.0 9288.77 | «<1.2 < 2.0: <0.75 <0.60 \
1.2, 81.5 294 84 459.5 9289.85 : 0.66 145 <1.5 1.5] 147.16
1.7] 111 192 58.2 382.9. 9289-89 | 31 340 <1.5 <0.90 371,
0.5, 66.81 236 67.3] 399.6 §289-93 | 37.8 38.1. <1.9 <0.90 65.9,
i 81.1 9289-55 | 1C0 75.2. i
| 236 9289-56 | 250 140:
! 483 9289-138 ! 5G0 124,
320 §289.139 | 1000 169;
1.2 <2.0 <1.8 <1.0 9289.128 | : <1.2 <2.0;  <0.78 <0.60
1.2 <2.0 <1.8 <1.0 9289-132 <1.2 <2.00 <0.75 <0.60
33 453 148 787 296. 9289-140 19 28.8 <1.1 2.6 50.4
3.1 32.3 116 62.7 201,844 9289.144 22.4 47.9 <1.5 <0.90 70.3
8.6 41.5 164 76.7 300.8 % 9289-148 28.2 57.7 <1.9 <1.2 85.9
285 i | ! | 5
; 168 i l i | ‘
: 163; ' i i
289 ; : ; ; ;
! : | ! . i
: 1 i i
i !
; ! i
i i i







3 SUMMARY AND DISCUSSION

No difficuities in performing the particulate, phenol,. formaldehyde and total
hydrocarbons determinations were encountered in the field by Interpoll Labs or in the
laboratory evaluation of the samples. On the basis of this fact and a complete review of the
data and results, it is our opinion that the results for the determinations reported below are
accurate and closely reflect the actual values which existed at the time the test was
performed.

In the case of the MDI determinations, the results of the MDI determinations
performed using Interpol! Labs Method 11-8791 were viewed as the accurate of the four
sampling and analytical methods performed and only these values have been converted and
reported as exhaust gas concentrations.

The particulate results for the Sagola facility are summarized in Table 1, for the Two ‘
Harbors facility in Tables 2 and 3. The average particulate emission rate for the combined .
Press and Unloader Vent at the Sagola Plant was 6.87 LB/HR. The Press Vent and Unloader -
Vent at the Two Harbors Plant averaged 2.53 LB/HR and 3.21 LB/HR of particulate.

The results of the phenol determinations are summarized in Table 4, and 5 for the
Sagola and Two Harbors facilities respectively. The phenol emission rate averaged 0.001
LB/HR for the combined Press and Unloader Vent at Sagola and 0.0002 LB/HR for the Press

- Vent, and 0.0001 LB/HR for the Unloader Vent at Two Harbors.

Formaldehyde results are summarized in Tables 6 and 7. Note that the formaldehyde
emission rate averaged 0.29 LB/HR for the combined Press and Unloader Vent at Sagola and
0.54 LB/HR at the Press Vent and 0.47 LB/HR for the Unloader Vent at the Two Harbors
facility.

The THC results are summarized in Tables 8 and 9. The average THC emission rates
for the three sources tested are: 4.19, 0.74 and 0.69 LB/HR for the combined Press and
Unlcader Vent at Sagola, the Press Vent and the Unloader Vent at Two Harbors respectively.







The MDI concentrations and emission rates for the Two Harbors and Sagola facilities
are summarized in Tables 8 and 9 respectively. Note that only the Interpoll Labs Method
1-8791 results have been reported here. The average MDI emission rate from the Press and
Unloader Vent at the Sagola Plant was 0.070 LB/HR. The average MDI emission rates for
the Press vent and Unloader Vent at the Two Harbors Plant were 0.19 and 0.13 LB/HR
respectively.
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Table 4. Summary of the June 25, 1993 Phenol Determinations on the Press &
Unloader Vent at the Louisiana Pacific Waferboard Plant in Sagola, Michigan.

Volumetric
Time " Flow Rate Concentration Emission Rate
(HRS) (DSCFM) (ppb.d) (LB/HR)
0944-1048 116300 0.58 0.00098
1158-1205 121300 0.59 ' 0.00104
1336-1440 126200 0.57 0.00105
Avg. ' 0.58 0.00102







Table 5.

Summary of the June 29, 1993 Phenol Determinations on the Press and
Unloader Vents at the Louisiana Pacific Waferboard Plant in Two Harbors,

Minnesota.
Volumetric

Time Flow Rate Concentration Emission Rate.

(HRS) (DSCFM) (ppb.d) (LB/HR)
Press Vent
1322-1423 35730 0.44 0.00023
1448-1549 35730 0.49 0.00026
1617-1629 36780 0.43 0.00023
Avg. 0.45 0.00024
Unloader Vent |
0822-0922 43350 0.21 0.00013
0957-1059 41030 0.22 0.00013
1134-1237 39540 0.26 0.00015

AVg. 0.23 0.00014 .
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Table 6.

Summary of the June 25, 1993 Formaldehyde Determinations on the Press
& Unloader Vent at the Louisiana Pacific Waferboard Plant in Sagola,

- Michigan.
Volumetric _

Time Flow Rate Concentration Emission Rate

(HRS) (DSCEM) (ppm,d) (LB/HR)
0944-1048 122300 0.54 0.31
1158-1258 120100 0.52 0.29
1336-1433 124100 0.45 0.26
Avg, 0.50 0.29
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Table 7.

Summary of the June 29, 1993 Formaldehyde Determinations on the Press
and Unloader Vents at the Louisiana Pacific Waferboard Plant in Two
Harbors, Minnesota.

Volumetric

Time Flow Rate Concentration Emission Rate

(HRS) (DSCEM) (ppm,d) (LB/HR)
Press Vent
0822-0922 39560 3.20 0.59
0957-1058 40890 2.65 0.51
1137-1239 - 41060 2.72 0.52
Avg, 2.86 0.54
Unloader Vent
1321-1421 41340 219 0.42
1446-1547 - 43300 2.61 _ 0.53
1617-1720 38400 2,62 0.47
Avg, : 2.47 _ 0.47
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Table 8.

Summary of the Results of the June 25, 1993 Total Hydrocarbon Determina-
tions on the Press & Unloader Vent at the Louisiana Pacific Waferboard Plant
Located in Sagola, Michigan.

~ Volumetric
Time Flow Rate Concentration Emission Rate
(HRS) (DSCFM) _(ppmC.w) (LB C/HR)
1241-1341 122000 192 4.46
1345-1445 122000 17.5 4.07
1450-1540 122000 17.4 4.04
Avg. 18.0 419
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Table 9. Summary of the Results of the June 29, 1993 Total Hydrocarbon Determina-
tions on the Press and Unloader Vents at the Louisiana Pacific Waferboard
Plant Located in Two Harbors, Minnesota.

Volumetric

Time Flow Rate Concentration Emission Rate

(HRS) (DSCFM) (ppmC.w) (LB C/HR)
Press Vent :
0822-0922 39600 9.9 0.73
0957-1057 40900 10.8 0.83
1137-1237 41100 8.7 0.67
Avg. 9.8 0.74
Unloader Vent
1321-1421 41300 9.3 0.73
1445-1545 43300 7.5° 0.61
1618-1718 38400 102 0.74

Avg. | 9.0 - 0.69

17







Table 10. Summary of the Results of the june 25, 1993 MDI Determinations on the
Press & Unloader Vent at the Louisiana Pacific Waferboard Plant Located in
Sagola, Michigan. (Nitro-reagent, normal phase)

Volumetric
Time Flow Rate Concentration Emission Rate
(HRS) (DSCEM) (ppb.d) (LB/HR)
0836-0952 122000 12.6 0.0604
1121-1241 124000 13.5 = 0.0647
1353-1509 124000 17.5 0.0842
Avg. ' 14.5 0.0698
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Table 11, Summary of the Results of the June 29 and july 1, 1993 MDI Determinations
‘on the Press and Unloader Vents at the Louisiana Pacific Waferboard Plant
Located in Two Harbors, Minnesota. (Nitro-reagent, normal phase)

Volumetric
Time Flow Rate Concentration Emission Rate
(HRS) (DSCEM) (ppb.d) (LB/HR)

Press Vent (June 29)

0825-0942 37900 136 ©0.201
1118-1238 38200 116 0.173
1410-1513 39500 137 0211
Avg. 130 0.195

Unloader Vent (July 1)

0754-0856 40100 874 0.137
1003-1105 36900 69.5 0.100
J214-1353 36900 101.4 0.146

Avg. S 86.1 | 0.128
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APPENDIX A

RESULTS - SAGOLA

TABLE OF CONTE‘NTS

Volume_tric Flow Rate

.................................... 1
Orsatand MOIStUTE . . . .. ... ittt ittt 2
Particulate . ... . ... . e e i 7
Formaldehyde . .........0 it et 8
Phenol . ..o e e e e 9
MDD 4ttt e e 10
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Interpoll Labs Report No.

3-9202

ICI Polyurethanes Group - Louisiana Pacific

Test No. 1
Press &

Results

Date of Determination.

Time of Determination...

Barometric pressure

Pitot tube coefficient..

Number of sampling ports..

Total number of points..

Shape of duct.........

Stack diameter..

Duct area

Direction of flow..

Static pressure.

Avg. gas temp......

Moisture content..

Avg. linear velocity....

Gas density.....

Molecular weight

Mass flow of gas......

Volumetric flow rate.....

actual
dry standard

of Volumetric Flow Rate Determination

Sagola,

unloader vent stack

..-.(HRS)

eeee-(IN)

.+« (IN.WC)

.(FT/SEC)

. (LB/ACF)

(LB/LBMOLE)

.. (LB/HR)
| {ACFM)
(DSCFM)

Michigan

06-25-93
840
28.44

.84

24
Round
71.25
27.69

up

-8.5
96

2.52

81.9
.06549
28.84

534760

136083
117112




Interpoll Labs Report No. 3-9202
ICI Polyurethanes Group - Louisiana Pacific
Sagola, Michigan

Test No. 1
Press & unloader vent stack

Particulate and Phenol Tests

Results of Orsat & Moisture Analyses——==-=- ﬁethods 3 & 4(%v/v)
Run 1 Run 2 Run 3
Date of run 06-25-93 06-25-93 06-25-93

Dry basis (orsat)

carbon dioxide.....vvenvuo 0.03 0.03 0.03

OXYOEN . i s nnsoevovssnnnenans 20.90 20.90 20.90
R T T 79.07 79.07 79.07

Wet basis (orsat)

carbon dioxide.......ou... 0.03 0.03 0.03
oxygen..................... 20.37 | 26:36 - 1 20.55
Nitrogen....oeeeecevisvnne = 77.08 77.12 77.73
water vapor...ceoeeertonanans 2.52 2.46 1.69
Dry molecular weight........ 28.84 | ZB.é4 - 28.84
Wet molecular weight........ 28.57 28.57 28.66
Specific gravity......covvae 0.987 0.987 0.95%50
Water mass flow......(LB/HR) : 8426 8598 6097




‘ Interpoll Labs Report No. 3-9202
ICI Polyurethanes Group - Louisiana Pacific
Sagola, Michigan

Test No. 2
Press & Unloader vent Stack
Formaldehyde Test

Results of Orsat & Moisture Analyses----- Methods 3 & 4(%v/v)
Run 1 Run 2 Run 3
Date of run 06-25-93 06-25-93 06-25-93

Dry basis (orsat)

carbon dioxide....ceaneess 0.03 0.03 0.03

OXYGOM e e v v v mennanasnsns 20.90 20.90 20.90
NTErOgeN. . v oeeeeranenannns 79.07 79.07 79.07

Wet basis (orsat)

carbon dioxide........... 0.03 0.03 0.03
oxygen......;............. 20.50 20.49 20.52
Ritrogen...cveevvesnnnsnes 77.56 77.52 77 .64
water Vapor.....cesesassces 1.91 1.97 1.81
Dry molecular weight........ 28.84 28.84 28.84
Wet molecular weight........ 28.63 28.63 28.64
Specific gravity........0s. 0.989 0.989 0.989




Interpoll Labs Report No. 3-9202
ICI Polyurethanes Group - Louisiana Pacific
Sagola, Michigan

Test No. 4
Press & unloader vent stack

MDI Train F
Results of Orsat & Moisture Analyses-«~=- Methods 3 & 4(%v/v)
Run 1 Run 2 Run 3
Date of run 06-26-93 06-26-93 06-26-93
Dry basis (orsat)
carbon dioxide.....0vca.. 0.03 0.03 0.03
OXYOBN . ¢t s aeesrsesanancssas 20.90 20,90 20.90
NItrOgeN. v eeeeneoennncnns 79.07 = 79.07 79.07
Wet basis (orsat)
carbon dioxide....covenseo 0.03 - 0.03 0.03
OXYGEN . vt naessoanonnsnesas 20.10 20.42 20,42
Nitrogen. ... eacroses 76.06 77.24 77.25
water Vapor...ceceetensenrs 3.81 2.31 2.30
Dry molecular weight........ 28.84 28.84 28.84
Wet molecular weight........ 28.43 28.59 28.59
Specific gravity.....cveenn 0.982 0.988 0.988



Test No. 5

Interpoll tabs Report No. 3-9202
ICI Polyurethanes Group -~ Louisiana Pacific

Press & unloader vent stack

MDI Train L

Results of Orsat & Moisture Analyses

Date of run

Dry basis (orsat)

carbon dioxide.......

OXYTeN .. vieersnnnnoos

Nitrogen. cvoveveaeses

Wet basis (orsat)

carbon dioxide.......

OXYDEN . e vnerrooanssnnns

nitrogen........-.,..

water vapor..........

Dry molecular weight...
Wet molecular weight...

Specific gravity.......

A-5

Run 1
06-26-93

0.03
20.90

79.07

0.03
20.03

75.77

4.18

28.84
28.39

0.981

Sagola,

Michigan

Methods 3 & 4(%3v/v)

Run 2
06-26-93

0.03

20.90

79.07

28.84
28,56

0.987

Run 3
06-26-93

28.84
28.57

0.987




Interpell Labs Report No. 3-9202
ICI Polyurethanes Group - Louisiana Pacific
Sagola, Michigan

Test No. 6
Press & unloader vent stack

MDI Train N
Results of Orsat & Moisture Analyses----- Methods 3 & 4(3v/v)
Run 1 Run 2 Run 3
Date of run 06-25-93 06-25-93 06-25-93
Dry basis (orsat)
carbon dioxide............ 0.03 0.03 0.03
OXYOeN . ¢ s eveconasssnsrnnns 20.90 20.90 20.90
NitrOgeN . .ccveinncncasanss 79.07 79.07 79.07
Wet basis (orsat)
carbon dioxide.....oveennn 0.03 0.03 0.03
OXYgeN s vt ceeeronsesssnnans 20.41 20.39 20.40
nitrogen.....ceeevvecocass 77.23 77.16 77.16
water vapor. ... e v o 2.32 2.42 2.41
Dry molecular weight........ 28.84 28.84 28.84
Wet molecular weight........ 28.59 28.58 28.58
Specific gravity.....co0uuen 0.988 0.987 0.987
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Iict Po1yure¥ﬂ§ﬁ€9°&}ohﬂb5 RepectaNg-pdz9¢9é

Test No. 1
Press & unloader 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.............(ML)
impingers..........{GRAMS)
desiccant..........(GRAMS)
total......... «es...{GRAMS)

Total particulate material..
.......... collected(grams)

Gas meter coefficient......."

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

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....... eeseess (ACFM

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

Isokinetic variation..... (%)

Particulate concentration...

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

A-7

Run 1
06-25-93

944/1048

-8.50
27 .69
. 840

., 0.0
11.5
16.0
27.5

0.0242
0.9970
28.44

2.36
85.9

54.44
50.18
60.00

. 190
99

135792
116269
101.2
0.00637
0.00744

7.415

Sagola,

Run 2
06-25-93

1158/1205%

"8.50
27.69
. 840

0.0
13.1
15.0
28,1

0.0208

0.9970
28.44
2.61
92.7

57.56
52.44
60.00

. 190
99

141731
121332
101.4
0.00524
0.00612

6.365

Michigan

--Method 5

Run 3
06-25-93

1336/1440
-8.50

27.69
.840

-
Owo o
© O oo

0.0222

0.9870
28.44
2.78
93.1

59.49
54.18
60.00

.190
102

146850
126152
100.7
0.00543
0.00632

6.836




Interpoll Labs Report No. 3-9202
ICI - Louisiana Pacific - Sagola

Sagola, Michigan

Test No., 2
Press & Unloader Vent Stack

Results of Formaldehyde Tests ~—=c—ceou—o———- EPA Method 0011
Run 1 Run 2 Run 3
Date of run 06-25-93 06-25-93 06-25-93
Time run start/end..... (HRS) 0944-1048 1158-1258 13356-1433
Barometric pressure..,{(IN.HG) 28.44 28.44 28.44
Meter temperature....(DEG-F) 99.00 96.00 101.00
Meter correction coefficient 0.9983 0.9983 0.,9983
Volume through gas meter....
at meter conditions...(CF) 54,180 53.310 . 55.600
standard conditions (DSCF) 48.561 48.039 49.656
St Total sampling time....(MIN) 60.0 . 60.0 60.0
Moisture content......(%V/V) 1.91 1.97 1.81
Volumetric flow rate (DSCFM) 122301 120102 124055
Formaldehyde in sample..(uG) 927 879 791
CH20 concentration.......... _
(GR/DSCF ) ..t ii et e e e ns R 0.0003 0.0003 0.0002
(MG/DSCM) ..t vttt vt nvarnnas 0.67 0.65 0.56
(PPM=DRY ) ..t vnnecenononas 0.54 0.52 0.45
(PPM-WET) uuuuu L A L R I ) 0.53 0.51 0.44

CH20 emission rate...(LB/HR) 0.30877 0.29065 0.26136

CH20 = Formaldehyde

A trailing ‘<’ symbo1 indicates that the true value
is less than or equal to the reported value
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Interpoll Labs Report No. 3-9202
ICI Po1y5rethanes Group

Sagola, Michigan

Test No. 1
Press & Unloader Vent Stack

Results of Phenol Determinations ----------w----—————wm=-===

Run 1 Run 2 Run 3
Date of run 06~-25-93 06-25-93 06-25-93
Time run start/end..... (HRS) 0944-10438 1158-1205 1336-1440
Barometric pressure.. (IN.HG) 28.44 28.44 28.44
Meter temperature....{(DEG-F) 85.90 92.70 93.10
Meter correction coefficient 0.9970 0.9970 0.9970
Volume through gas meter.... B}
at meter conditions...(CF) 54.440 57.560 59.490
standard conditions (DSCF) £0.204 52.4682 54.206
Total sampling time....(MIN) 60.0 60.0 60.0°
Moisture content......(%V/V) 2.52 2.46 _ 1.69
Volumetric flow rate (DSCFM) 116269 121332 126152
Phenol in sample........ (uG) 3.20 3.40 3.40
Phenol concentration........
(GR/103DSCF) . v i vvrnnvanns . 0.0010 0.0010 0.0010
(UuG/DSCM)Y . ...... e e as e 2.25 2.29 2.22
(PPB-DRY) ..t nnennn . 0.58 0.59 0.57
(PPB-WET)........ s e s e a s 0.56 0.57 0.56

Phenol emis. rate(10-3LB/HR) 0.980 1.040 1.046

1 4

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

Analysis performed according to NIOSH Method 3502
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REPORT NO. 3-9202

ICI - LOUISIANA PACIFIC - SAGOLA
PRESS & UNLOADER VENT STACK
June 26, 1993

TRAIN F
mDI MDI
Vstd Flow MDI Conc Cone E-Rate
Test/Run (CF) (DSCFM) (ugl {ug/Nm3) {ppb) {LB/HR)
4/1 31.73 122175 3.20 3.56 0.34 0.00163
4/2 32.20 124143 12.4 13.60 1.31 0.006324
4/3  32.00 124353“___ 9.20 10.15 098 0.00472%

TRAIN L
' _ . MDI MDI
Vstd Flow MDI Conc Conce E-Rate i
Test/Run (CF) (DSCFM) {ug) ¥ {ug/Nm3) (ppb) (LB/HR) *
5/1 29.24 118694 9.90 Les 11,96 1.15 0.005316 ¢-0%%
5/2 29.01 119565 80.30 \Se 97.75 9.39 0.043778 ©.0¢S
5/3 123396 43, 51.54  4.95 0.023821 0.65}
. ' . N

*mk&& y - L

NORMAL PHASE Y]]l MDI
Vsid Flow MDI Conc Conc E-Rate
Test/Run (CF) (DSCFM) {ug) {ug/Nm3) {(ppb) (LB/HR)
6/1 55.66 123168 207.00 13 12.6 0.0604
6/2 55.51 123303 220.00 140 13.5 0.0647
6/3 55.60 123467 287.00 182 17.5 0.0842
' Pw ~T0GTT
REVERSE PHASE MDI MDI
Vstd Flow MDI Conc Conc E-Rate
Test/Run {CF) {(DSCFM) (ug) {ug/Nm3) (ppb) {(LB/HR)
6/1 55.66 123168 226.00 143 13.8 0.0662
6/2 55.51 123303 250.00 159 15.3 0.0735
6/3 55.60 123467 288.00 183 17.6 0.0846
Nt © 0947

NOTES:

TRAIN N= Nitra Reagent Modified NIOSH Method F&CAM 347
TRAIN F= 1,2-MP Reagent ; Filter First

TRAIN L = 1,2-MP Reagent ; Filter Last
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Test No. 4
Press & unloader vent stack

Interpoll Labs Report No.
ICI Polyurethanes Group -

3-9202

Louisiana Pacific
Sagola,

Michigan

MDI SAMPLING DATA...eueeevarnsecsassssssascacosssasssssssessannss RAINF

Date of run
Time run start/end.....(HRS)
Static pressure......(IN.WC)

Cross sectional area (SQ.FT)
Pitot tube coefficient......

Water in sample gas

condenser.............(ML)
impingers..........{(GRAMS)
desjccant..........{GRAMS)
total........ «esss. {GRAMS)

Gas meter coefficient.......
Barometric pressure..(IN.HG)
Avg. orif.pres.drop..(IN.WC)
Avg.

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

Total
Nozzle diameter....
Avg.stack gas temp

sampling time....(MIN)
ee-.s(IN)
.. (DEG-F)

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

Isokinetic variation..... (%)

A-11

gas meter temp..(DEF=~F)

Run 1
06-26-93

836/ 952

-0.85
27.69
L] 840

. 0.0
-45.0
70.0
25.0

0.9983
28.36
0.64
73.8

31.73
29.74
72.00

.130
92

140406
122175

101.6

Run 2
06-26-93

1121/1241

-0.85
27.69
.840

0.0
-34.0
49.0
15.0

0.9983
28,36
0.65
79.7

32.20
29.85
72.00

.130
97

141752
124143

100.4

Run 3
06-26-93

1353/1509

—0085
27.69
.840

0.0
-30.0
45.0
15.0

0.9983
28.36
0.65
73.6

32.00
30.00
72.00

.130
88

139702
124353

100.7




Interpoll Labs Report No.

3-9202

ICI Polyurethanes Group - Louisiana Pacific

Test No. 5
Press & unloader vent stack

Sagola,

Michigan

MDI SAMPLING DATA..vueervesaseeasanansssasssssanssasassesasnsansa RAINL

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.....ss:0-0..{(ML)
impingers.... .. (GRAMS)
desiccant..........{GRAMS)
total.... . «se+ {GRAMS)

Total particulate material..

vessarasssCOllected(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.....(%)

A-12

Run 1
06-26-93

830/ 955
-0.85

27.69
. 840

000

N )
Mmoo

0.0000

0.9970

28.36

0.47
80.3

29.24
27.03
72.00

L 125
954

137495
- 118694

102.8

Run 2
06-~-26-93

1121/1240

-0.85
27.69
. 840

0.0
-72.0
87.0
15.0

0.0000

0.9970 -
28.36

0.46
83.5

29.01

26.65

72.00

.125
97

136944
119565

100.7

Run 3
06-26-93

1353/1510
-0.85

27.69
. 840

Sy _
thw;m OO
"oooo

0.0000

0.9970
28.00
0.49
g83.8

30.08
27.27
72.00

.125
89

141058
123396

99.8




Test No. 6
Press & unloader vent stack

MDI SAMPLING DATA.....

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, ... .ccueeeeees (ML)
impingers..........{GRAMS)
desiccant..........(GRAMS)
total....ceenvue..es (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..... (%)

A-13

Interpoll Labs Report No.
ICI Polyurethanes Group -

Run 1
06-25-93

836/ 946
-8.50

27.69
. 840

N
OO0
0000

0.9996
28,36
2.52
83.6

55.66
51.54
60.00

.187
94

142709
123168

101.3

Run 2
06-25-93

112171236
-8.50

27.69
.840

N<0Oo
o R =Xk~

L35 B AN ]

0.9996
28.36
2.52
84.4

55.51
51,32
60.00

- 187
97

143814
123303

100.8

3-9202

Louisiana Pacific
Sagola,

Michigan

vessessenscanscesenssa |[RAIN N

Run 3
06-25-93

135371506
-8.50

27.69
L] 840

[\ V] .
N~ O 0
oo0ooo

0.999%6
28.36
2.53
83.1

55.60
51.53
60.00

. 187
20

142236
123467

101.0






APPENDIX B

RESULTS - TWO HARBORS

TABLE OF CONTENTS

Volumetric Flow Rate

.................................... 1
Orsatand Moisture .. .................0..... . ... ... .. . 3
Particulate . ... ... .. . 13
Formaldehyde ......... ... .. ... .. ... .. ... .. .. . . . .. 15
Phenol . ... .. 17
MDI







Interpoll Labs Report No. 3-9289

ICI-Louisiana Pacific-Two Harbors
Two Harbors, Minnesota

Test No. 4
Press Vent Stack
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