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Date: i

Source category: Reconstituted wood products
Plant name L-P, Sagola (press) Location; ”T
Test date 2/24 - 2/26, 1992 Ref. No..@5
Process wafer board Basis for process rate
Emission | Process
Type of Run| rate, rate, [Emission factor N
Source control Pollutant No.| Ib/hr ton/hr | kg/Mg Ib/ton
Press None filt. PM 1 ERR ERR
filt. PM 2 ERR ERR
filt, PM 3 ERR ERR
AVERAGE ERR ERR
condens. PM 1 ERR ERR
condens. PM 2 ERR ERR
condens. PM 3 ERR ERR |
AVERAGE ERR ERR \
Mo Qn oy R PM-10 1| 5.05 26.27 0.10 0.19
\,\ LU\Q PM-10 2 4.63 26.27 0.088 0.18
' PM-10 3 5.01 26.27 0.10 0.19
AVERAGE 0.093 0.19
~[ condens.PM | 1 111 | 26.27 0.021 0.042
condens. PM 2 0.37 26.27 0.0070 0.014
condens. PM 3 0.52 26.27 | 0.010 0.020
T AVERAGE 0.013 0.025
CO 1 ERR ERR
CO 2 ERR ERR
CO 3 ERR ERR
AVERAGE ERR ERR
CcOo2 1/1 ERR ERR
CO2 1/2 ERR ERR
CO2 1/3 ERR ERR
. CO2 2/1 ERR ERR
co2 2/2 ERR ERR
CcO2 2/3 ERR " ERR
CO2 3/1 ERR ERR
CcOo2 3/2 ERR ERR
CcO2 3/3 ERR ERR
AVERAGE ERR ERR
formaldehyde 1 ERR ERR
formaldehyde | 2 ERR ERR
formaldehyde 3 ERR ERR
AVERAGE ERR ERR
total hydrocarbon| 1 ERR ERR
total hydrocarbon| 2 ERR ERR
total hydrocarbon| 3 ERR ERR
AVERAGE ERR ERR
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ABBREVIATIONS

ACFM actual cubic feet per minute

cc (ml) cubic centimeter (milliliter)

DSCEM standard cubic foot of dry gas per minute
OSML dry standard milliliter

DEG-F ("F) degreas Fahrenheit

OIA. ciameter

Fp finishad¢ product for plant

FT/SEC feet per second

a gram
GPM gallons per minute
GR/ACF grains per actual cubic foot
GR/DSCF grains per dry stangard cubic foot
g/dscm grams Der 4dry standard cubic meter
HP horsepower
HRS hours

N inches

IN.HG. inches of mercury

IN.WC. inches of water

L3 pcund

LB/DSCF pcunds per dry standard cubic foct
LB/HR, rounds per hour

LB/10'BTU pounds per million British Thermal uUnits heat input
LB/MMBRTU pounds per million British Thermal uUnits heat input
LTPD long tonis per gay
Mw megawzalt
ma/Nm’ milligrams per dry stendard cubic meter
ungm‘ micregrams per dry stangard cubic meter
microns (um) micrometer
MIN, minutes

ng Nanograms
chm—Ccm ohm—centimeter
PH particulate matter
PPH pounds per hour
PPM parts per mitlion
pomC parts per million carbon
pom,d parts per mitlion. dry
pOM, W parts per mitiion. wet
oot parts par trillion
pPSI poungs per square 1nch
SQ.FT. sguare feet
TPD tons per davy
ug micrograms
ViV percent by volume
W/ W percent by weight

<

Standard conditions are cefined as 68 “F (20 C) anc 29.92 IN. of mercury

oressure.

< {when following a number)

111




1 INTRODUCTION

During the period February 24-26, 1992 Interpoll Laboratories

parsonnel conducted Federal air emission compliance tests on the Press &

R ——

Unloader vents at the Louisiana Pacific Corporation {LF) WaTferboard Piant
?EZE?EE'?7T_§;go1a, Michigan. On-site testing was performed by E.
Trowbridge and Curt Mosser. Coordination between testirng activities and
plant operation was provided by Sue Somers of LP. The test was witne;sgd

by Larry Lins of the Environmental Protection Agency.

The press vents tested are the exhaust from general ventiiators

positioned over the beard press and unicader. The press and unloader vent
exhausts are emitted toc the atmosphere via a common stack which extends

105 feet above agrade and has a diameter of 72 inches.

Particulate evaluations wers performed in accordance with EPA
Methods 2-5, CFR Title 40, Part 60, Appendix A (revised July 1, 1991}, A
preliminary determination of the gas ?1neaf velocity profile was made
before the first particulate determination to allow selection of the
appropriate nozzle diameter for isokinetic sampie 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 of a heated glass-Tined probe. Wet catch samplies were

coilected in the back haif of the Method % sampiing train teo provide

samples for methyiene chloride extraction to determine total condensible

-

organic compounds. A yaw angle determination was performed in accordance

with EPA Method 1, Section 2.4 using an 5-Type pitot tube system which
allows rotation of the pitot tube on its long axis for nulling and
measurement of the yaw angle. The average of the absolute value was found

to be 4.5° which meets the EPA specification of less than 20°.

PM-10 determinations were performed in accordance with EPA Method
201A (Ibid, Part 51, Appendix M). An Interpoll Labs sampling train which

meets or exceeds specifications in the above-cited reference was used to
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extract PM-10 samples by means of an Anderson PM-10 cyclone and a

stainless steel probe. The cyclone used in this work meets or exceeds the
specifications of Method 201A. Velocity pressure measurements were made

prior to each run to determine the proper dwell times at each travarse

point.

Formaldehyde samples were collected in accordance with EPA Draft

Method 0011 (SW 846 3rd Ed.). The samples were collected isokinetically

using a HMethod 5 sampling train with an aqueous acidic 2,4-
dinitrophenylhydrazire absorbing solution and analyzed by high performance

liguid chramatography.

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 transpert the sample gas from the filter holder outlet to the analyzer

inlet.

Carbon monoxide determinations were performed in accordance with EPA
ey N
Method 10 (Ibid}). Concentraticons were determined using a non-dispersive

infrared ({NDIR} continuous emission monitor.

Testing on the Press and Unloader vents was conducted from two test
ports oriented at 90 degrees on the stack. A 24-point traverse was used
to collect the particulate and formaldehvde samples. Each traverse point
was sampled 2.5 minutes for a total sampling time of 50 minutes per run.
A 12-point traverse was used to collect the PM-10 samples. PM-10 run

times varied from 74.2 to 76.5 minutes.

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

supporting information are presented in the appendices.

o
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2 SUMMARY AND DISCUSSION

The important results of the particulate and PH-10 emission
compliance tests are summarized in Tables 1 and 2. The particulate and
PM-10 results have been calculated using the dry catch only ("a" Tables)
and again wﬁth the organic wet catch added ("b" Tables). As will be
noted, the particulate emission rates averaged 0.0%9 LB/TFP and 0.0047
LB/(KLB Flue Gas) {(dry catch only), and 0.105 LB/TFP and 0.0049 LB/(KLBh
Flue Gas}) (dry + wet catch). The PM-10 emission rate averaged 4.9 LB/HR
{dry catch only}), and 5.56 LB/HR {dry + wet catch).

The carbon monoxide results are summarized in Table 3, The carbon

monoxide emission rate averaged 3.8 LB/HR.

A summary of the formaldehyde results are presented in Table 4. The
formaldehyde concentration averaged 5.82 mg/m3 @70 °F. The corresponding
average emission rate was 2.57 LB/HR and 0.11 LB/TFP.

The results of the Total Hydrocarbons test are summarized in Table
5. The total hydrocarbeon emission rate averaged 7.25 LB/HR and 0.27
LB/TFP.

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

the time the test was performed.
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Table 3.

Table 4

summary of the February 26, 1992 Carbon Monoxide Emission
Compliance Test on the Press & Unloader vent at the Louisiana

pacific wWaferboard Flant in Sagela, Hichigan.

Volumetric

Test/Run Flow Rate Concentration Emission Rgtg
(DSCFM) (ppm, ) (LB/HR)
3/1 123260 5.9 3.2
3/2 124670 5.9 3.3
3/3 123720 8.8 4.9
Avg. 6.9 3.8

Summary of the February 25, 1992 Formaldehyde Emission
Compliance Test on the Press & Unioader Vent at the Louisiana’

Pacific Waferboard Plant in Sagola, Michigan.

Volumetric

Test/Run Tow Rate Concentration Emission Rate
{DSCFM) {pom,w) (mq/ms)* (LB/HR) {LB/TFF)

2/1 127203 5.09 5.51 3.09 0.12

2/2 126070 3.99 5.07 z2.38 0.0%0

2/3 125341 5.75 5.E8 3.43 0.13

Avg. 4.94 5.82 2.97 0.11

* mg/m' @70 °F and 29.92 IN KG

Note: TFP = Ton Finished Product (26.3/HR)
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Table 5.

Note:

summary of the Results of the February 26, 1592 Total Hydro-

carbon Determinations on the Press & Unloader Vent at the

Louisiana Pacific Waferboard Plant Located in Sagola, Michi-

gan.
Time Concentration Emission Rate

Test/Run {HRS) (ppmC W} {LB/HR) (LB/TFP)
5/1 1045-1155 27.6 6.67 0.25
5/2 1215-1320 24.9 6.02 0.23
5/3 1330-1430 36.9 9.07 0.34
Average 25.8 7.25 0.27

TEP = Ton Finished Froduct (26.3/HR)




3 RESULTS

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

test port locations are given in the appendiceas,

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 techniques in these programs.

The emission rates have been calculated using the product of the

concentration times flow method.

10
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Results of Orsat and Moisture Determinations
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Interpoll Labs Report No. 2-3307
Louisiana Pacific - Sagola
Sagola, Michigan

Test No. 2
Press & Unloader Vent Stack

Results of Orsat & Moisture Analyses—---- Methods 3 & 4({%tv/v)
Run 1 Run 2 Run 3
Date of run 0z2-25-32 02-25-92 02-25-92

Dry basis (orsat)

carbon dioxide............ 0.03 0.03 0.03
OXYOEN i i i e e et e e 20.90 20.90 20,90
carbon monoxide........... Q.00 0.00 0.00
nitrogen. ... .ot 79.07 79.07 7%.07

Wet basis (orsat}

carbon dioxide............ 0.03 0.03 0.03
OXYHEN . L o it e e 20.46 20.61 20.52
carbon monoxide........... .00 0.00 Q.00
Nitrogen. . ... v e i e 77.39 77.97 77.63
Waler Vapor. . v e vt i v vnas 2.13 1.39 1.82
Dry molecular weight........ 28.84 28.84 28.84
Wet molecular weight........ 28.61 2B.69 28.64
Specific gravity......... ... 0.988 0.991 0.989
Water mass flow...... {LB/HR) 0.00 0.00 0.00
FO 0.000 0.000 0.000

12
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Interpol]l

Louisiana Pacific
Sagola,

Test No. 3
Press & Unloader Vent Stack

Results of Orsat & Moisture Analyses-—-

Run 1
Date of run 0z2-25-92
Dry basis (orsat)
carbon dioxide............ 0.03
OXY OB e i v v v e e et it e 20.90
carbon monoxide........... 0.00
nitrogen. . ... ..o 79.07
Wet basis (orsat)
carbon dioxide............ 0.03
OXYUEN . v v i it v h s e m ot s e n e e 20,46
carbon monoxide........... 0.00
nitrogen. ......oviia., 77.41
water vapor.. . v e iy 2,10
Dry molecular weight........ 28.84
Wet molecular weight........ 28.61
Specific gravity............ 0.988
Water mass flow...... (LB/HR) 7409
FO 0.000

13

Labs Report No.

2-3507

- Sagola
Michigan

--~Methods 3 & 4{%tv/v)

Run 2

0z2-25~

20.

79

20.

77.

28.

28.

92

.03

90

.00

.07

.03

45

.00

36

.16

B84

€61

0.988

7738

0.000

Run 3

20.

79

20.

77.

2B.

23.

02-25-92

.03

90

.00

.07

.03

53

.00

68

.76

84

65

0.950

5208

0.000
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Interpoll Labs Report No. 2-3507
Louisiana Pacific - Sagola
Sagola, Michigan

Test No. 4
Press & Unloader Vent

Results of Orsat & Moisture Analyses----- Methods 3 & 4(3%v/v)
Run 1 Run 2 Run 3
Date of run 0z2-26~62 0z2-26-92 02-26-92

Dry basis (orsat)

carbon dioxide............ 0.03 0.03 0.03
OXYOEM e vt e n e n e e vt nas e s e 20.90 20.90 20.80
carbon monoxide........... ' 0.00 0.00 0.00
nitrogen. . ... ..o, 79.07 79.07 79.07

Wet basis {(orsat)

carbon dioxide............ 0.03 0.03 0.03
oxXygen...... e e e e e e 20.66 20.53 20.58
carbon monoxide........... 0.00 0.00 0.00
T B Al T &= o 78.15 78.058 77.85
water Vapor. .. oo, 1.17 1.29 1.54
Dry molecular weight........ 28.84 28.84 28.84
Wet molecular weight........ 28.71 28.70 28.67
Specific gravity............ 0.952 0.991 0.%90
Water mass flow...... (LB/HR} 4212 4684 5682
FO 0.000 0.000 9.000
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Results of Particuiate Determinations
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l - Interpoll Labs Report No. 2-3507
} Louisiana Pacific - Sagola
l Sagola, Michigan
' Test No. 3
l Press & Unioader Vent Stack
' Results of Particulate Loading Determinations~----—-- Method 5
l Run 1 Run 2 Run 3
Date of run 02-25-92 02-25-92 02-25-92
' Time run start/end..... {HRS) 1336/1439 1507/1609 1628/1731
Static pressure...... {(IN.WC} -1.30 -1.30 -1.30
Cross sectional area (SQ.FT7) 27.689 27.69 27.69
. Pitot tube coefficient...... . 840 . 840 . 840
Water in sample gas
l condenser.. .. ..., (ML) 0.0 0.0 0.0
impingers. . ........ (GRAMS) 0.0 0.0 0.0
desiccant.......... (GRAMS) 24.0 25.0 20.0
l total..o. e, (GRAMS) 24.0 25.0 20.0
Total particulate materiai..
l .......... collected({grams) 0.0116 0.0077 0.0074
Gas meter coefficient....... 0.9957 0.9957 G.8957
Barometiric pressure..(IN.HG) 28.73 28.73 28.73
' AVg. orif.pres.drop..(IN.WC) 2.82 2.88 2.82
Avg. gas meter temp..{(DEF-F} 85.0 84.4 84.8
Volume through gas meter..
at meter conditioens...(CF} 56.62 57.05 56.50
standard conditions. (DSCF) 52.80 53.27 B2.71
l Total sampling time....(MIN) 60.00 60.00 60.00
Nozzle diameter......... {IN} .190 . 180 .180
Avg.stack gas temp ..(DEG-F) Bl 85 85
. Volumetric flow rate........
actual . e i e {ACFM) 134802 137435 135925
l dry standard....... {DSCFM) 123256 124668 123717
Isokinetic variation..... (%) 100.5 100.2 99.8
l Particulate concentration...
actual............ (GR/ACF) 0.00310 0.00202 0.00197
dry standard..... (GR/DSCF) 0.00339 0.00223 0.00217
' Particle mass rate...{(LB/HR) 3.581 2.383 2.287
' 0.0 b
dry akds R0
l wd’ Ca)LPLx 0.00°37
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Results of PM-10 Determinations
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Interpol]l Labs Report No. 2~-3507
Louisiana Pacific - Sagola
Sagola, Michigan

‘- - - - - - - - - “-0-

Test No. 4
Press & Uniocader Vent

Results of PHM-10 Determinations
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Run 1 Run 2 Run 3
Date of run 02-26-92 02-26-92 02-26-92
Time run start/end..... (HRS}) 9G00/1018 1046/1204 1238/1400
Static pressure...... {IN.WC) -1.00 -1.00 ~-1.00
Cross sectional area {(SQ.FT) 27.69 27.69 27.69
Pitot tube coefficient...... .840 . 840 .840
Water in sample gas

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

impingers.......... {GRAMS) 1.0 1.0 2.0

desiccant.......... (GRAMS) 7.0 8.0 9.0

total.. v ie . (GRAMS) 8.0 9.0 11.0
Total PM-10 material........

.......... collected{grams} 0.0117 0.0096 0.0107
Gas meter coefficient....... 0.9957 0.585%7 0.9957
Barometric pressure..{IN.HG) 28.34 28.34 28.34
Avg. orif.pres.drop..(IN.WC) 0.63 0.65 0.65
Avg., gas meter temp..{DEF-F) 71.6 79.6 81.2
Volume through gas meter...

at meter conditions...{CF) 34.06 35.10 36.00

standard conditions. (DSCF) 31.94 32.43 33.17
Total sampling time....{(MIN) 75.45 74,90 76.47
Nozzle diameter......... {IN) .130 . 130 1320
Avg.stack gas temp ..(DEG-F) 75 72 69
Volumetric flow rate........

actual.. .o e et {ACFM) 1373981 137866 135528

dry standard....... (DSCFM) 127158 127618 29546
Isckinetic variation..... (%) 100.1 102.0 10G.6
PM-10 cutpoint.......... (um) 10.03 9.87 g.82
PM-10 concentration.........

actual... ... .. (GR/ACF) 0.00821 0.00423 0.00462

dry standard..... {GR/DSCF) 0.00E565 0.00457 0.00458
PM-10 mass rate......{(LB/HR) 6.160 4.9%85 5.527
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Tast No. 4
Press & Unloader Vent

Results of PM-10 Determinations

Date of run

Time run start/end..... {HRS)
Static pressure...... (IN.WC)
Cross sectional area (SQ.FT)
Pitot tube coefficient......
Water in sample gas
CONCENSET . v vt v v v e e e ey (ML)
impingers.......... {GRAMS)
desiccant.......... {GRAMS)
total. ..., ..., .... (GRAMS)
Total M-10 material........

collected{grams)

Gas meter coefficient

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

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

Totzl sampling time....{MIN)
Nozzle diameter......... {ITN)
Avg.stack gas temp {DEG-F)
Volumeiric flow rate........
actual.............. (ACFHM)
dry standard....... (DSCFM)
Isokinetic variation..... (%)
PM~10 cutpoint.......... (um)
PM-10 coencantration.........
actual. . ........... {GR/ACF)
dry standard..... {GR/DSCF)
PM-10 mass rate...... (LB/HR)

19

Interpol]

RrRun 1
02-25-92

ap0/1018
-1.00

27.69
. 840

oG~ — O
oo 0o

0.0096

0.9957
23,34
0.63
7i.6

.06
.94

L W
= I

.45
.130
75

1379¢1

127158

i00.1

10.02

0.004a27
0.00464

tabs Report No. Z2-3507
Laouisiana Pacific - Sagola
Sageola, Michigan

Run 2 Run 3
02-26-%52 02~26-82
1046/1204 1238/1400
-1.00 -1.00
27.693 27.5¢9

. 8B40 L840

0.0 0.0

1.0 2.0

8.0 5.0

9.0 11.0C
0.0089 0.0097
0.9957 0.9957
28.34 28.34
C.&5 0.65

79:.6 31.2
'35.10 36,00
32.43 33.17
74,50 76.47

130 120

72 €5

137868 128538
127818 1255486
102.0 100.6
2.87 5.82
0.00382 0ca19
0.00423 oCc4as51
4.832 5.011

5.054




.
» .

3.4 Results of Carbon Monoxide Determinatiecns
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Interpoll

Louisiana Pacific
Sagola,

Test No. 3
Press & Unloader Vents

Results of CO Determinations -----=-—----w-—v-—c-—-m-

Run 1
Date of run 0z-25-92
Time run start/end..... (HRS) 1336-1439
Total sampling time.,...{MIN) 60.0
Moisture content...... {(EV/V) 2.10
02 Concentration...... {¥V/V) 20.90
Volumetric flow rate (DSCFM) 123260
CO concentration............
(GR/DSCF ) et e et e e nnns 0.0031
(MG/DSCM} . .. i i v e e 6.95
(PPM-WET ). .. ... 5.87
(PPM=-DRY } .. vt ittt i it e e 6.00
(PPM-DRY @ 7% Q02)......... 840.00
CO emission rate..... (LB/HKR) 3.225

CO = Carbon monoxide

A trailing "< symbol indicates that the true value

Run 2

02-25-92

1507-1609

60.0

2.15

20.90

124670

0.0031

840.00

3.262

is Tess than or equal to the reported vaiue

21

Labs Report No. 2-3507

- Sagola
Michigan

Method 10

Run 3
0z-25-92
1628-1731

£0.0

1.76
20.90

123720

0.0046
10.48
8.84
.00

1260.00

4.856
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3.5 Results of Formaldehyde Determinations
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Test No. 2
Press & Uniocader Vent Stack

Results of foremaldehyde Tests

Date of run

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

Pitot tube coefficient......

Water in sample gas

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

Formaldehyde in sample..(uG)

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

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

Total sampling time....(MIN)
Nozzle diameter,........ {IN)
Avg.stack gas temp .. (DEG-F)
Volumetric flow rate........
actual. ..., {ACFM)
dry standard....... {DSCFM)
Isokinetic variation..... (%)
CH20 ccencentration..........
{GR/DSCF ) .t i i e et e s v
(MG/DSCHM) . v i v v it e i e v e e e e
{PPM-DRY ). v v oo e e v r e v v u
(PPM-WET ) ... i,
CH20 emission rate...{LB/HR)

CH20 = fFormaldehyde

A traiiing "<’ symbol indicates that the true value

Interpeol)
Louisiana Pacific
Sagola,

—— s v e ——

Run 1
02-25-92

840/ 942
-1.30

27.69
.840

[ AU V)
nmnoQo
o000

9900

0.9957
28.73
2.94
75.0

57.10
54.26

60.00
. 150
81

139124

127203

100.0

0.0028
6.49
5.20
5.0¢9

3.09118

Labs Report No. 2-3507

Run 2
02-25-92

102571127

-1.30
27 .69
. 840

0.
2.
14,
16.

COO0O0

7600

0.9557
28.713
2.87
76.3

56.77
53.51

60.00
.190
83

137256

126070

89.5

0.0022
5.05
4.05
3.99

2.38463

is less thanm or equal to tff reported value

- Sagola
Michigan

EPA Hethod 0011

Run 3
02-25-92

1200/1302
-1.30

27.64
.B40

NN
= 00
COCo

11000

0.8957
28.73
2.%2
B5.0

57.40
53.54

60.00
.190
81

136727

125341

100.2

0.0032
7.31
5.86
5,75

3.42966




g e, .S ‘Lﬁ.‘

- —
L]

: -

—

L= R PR .

o ... . .. APPENDIX A . P
ST URESULTSTOF VOLUMETRIC FLoW RATE DETERMINATIONS :- T

.

L

ol .
e b bttty & b8t et
O




-~ -l -

-
Ml B BN Bs am
= - —

Ty T .

- — - - -~ S— ~ s

Interpoll Labs Report No. Z2-3507
Loujisiana Pacific ~ Sagola
Sagola, Michigan
Test No. 2
Press & Unloader Vent Stack
Results of Volumetric Flow Rate Determination------- Method 2
Date of Determination............ 02-25-92
Time of Determination....... (HRS) 1640
Barometric pressure....... (IN.HG) 28.73
Pitot tube coefficient........... .84
Number of sampling ports......... 2
Total number of points........... 24
Shape of duct......... Raund
Stack diameter............ ... (IN) 71.25
DUCT BrEa. « v v ot o i vseennnss (SQ.FT} 27.69
Direction of flow................ Up
Static pressure........... (IN.WC) -1.3
Avg. gas temp.. ... (DEG-F) 76
Moisture content.......... (% V/V) 2.13
Avg. linear velocity..... {(FT/SEC) 77.1
CGas density. ..o i nnns (LB/ACF) .07004
Molecular weight...... (LB/LBMOLE) 28.84
Mass flow of gas.......... {LB/HR) 538146
Volumetric flow rate.............
actual. .ot e e {ACFM} 128050
dry standard............ {DSCFM) 118152

A-1
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Interpolil
Louisiana Pacific

Test No. 4
Press & Unloader Vent

Results of Volumetric Flow Rate Determination

Date of Determination............
Time of Betermination....... {HRS)
Barometric pressure....... ({IN.HG)
Pitot tube coefficient...........

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

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

Shape of duct. .. ... ..o on
Stack diameter............... (IN)
PDuct area.. ... ..o, (SQ.FT)

Static pressure........... {(IN.WC})
Avd., gas temp. ... i (DEG-F)
Moisture content.......... (% V/V)
Avg. linear velocity..... (FT/SEC)
Gas density.............. {LB/ACF)
Molecular weight...... (LB/LBMOLE)
Mass flow of gas.......... (LB/HR)
Volumetric flow rate.............

actual.. ... i {ACFM)

dry standard............ (BSCFM)

=]
]
L

Labs Report No. 2-3507

- Sagola
Michigan

Method 2

02-26-92
835
28. 34

.84

12
Round
71.25
27.69

ue

83

83.5
.06845
2B.84

568503

138670
125804
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Source /Af";{f ¥ el g old 7S
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Stack dimen. 7 el TN
Dry bulb =F Wet bulb “F

Manometer: [ Rea. [ Exp. @ Elec.
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Earomstric pressure =5, in Hg
Static pressure /25 in WC
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Ztach dimEn. ZLZJ THL ;i ;5
T Bl ®|F wet oulo o =F Iill # |
Memometer: [0 feg. O Exp. O Elac. il li
Baromeniric Drassurs ug%’, 73 inm Hg !i El
Statie oressurs ~ 4 37 im wC i: ;:
Coerators ‘é—%zﬂﬁ:b{d - Kfﬂ/ff/‘( i; _ /V . _,1,9 :'
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INTERFQOLL LABDRATORIES EFA METHOD 5/17 SAMPLE LOG SHEET

Job L//S;ﬁ:fa{/s Date oZ-FS5—F27est <
Source s o ¢4 i) L HEX

Method T @,/ Filter holder:

Filter type:

Run /

Vi 7S 378K No. of traverse points =2 5 “_:

Sample Train Leak Check:

Fretest

: ¢ 0.02 cfm at 15  in. Hg.
Fostesi:

é cfm at /”5 in. Hg.

(vac) o
{vacl ‘

Recovery solvent (s}

Farticulate Catch Data:
Ho.s of filters used:

3 acetone

E( other (s)

No. of probe wash bottles: / -
Sample recovered by: 7
Condensate Data:
Weight (g) i
Item -
Final Tare Difference
1 Impinger No. | /,/, o\
Impinger No., 2 Zizﬁj (l Py éﬁy
Impincor No. 3 f -9 ] 5
PiTE R 4 < 2. ]
Condenser 4
Desicocant

Integrated Bas Sampling Data:

Eag Fump No.

Bag Material: S—laver Aluminitced Tediar

Fretest leal snheci: cc/min at _in. FHg

(HRE) Time end: (HRE

Time =start:

_ ce/min  Operator:

Sampling rate:

S/N i Oz Analyroer used to monitor train cutlet:

CF=-0O0T

S-D046RR
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INTERFOLL LABORATORIES EFA METHOD $5/17 SAMPLE LOG SHEET

Job LSS ol

Source
Method SaL st Filter holder:

Filter type:

Sample Train Leak Check:

Fretest: (¢ 0.02 cfm at 1% in. Hag.
Fostest: ~ cfm at A in., Ha.

Farticulate Catch Data:
Ho.s of filters used:

acetone

T 5t S i L ey 7S ITke L No. of traverse points

Date o2 -24 .F2Test 2 Fun Ok
=2

(vac)
{vac)®

Fecovery solvent (sl

0
)B: other(s)

g
L

No. of probe wash bottles: //

Sample recovered by: <57
Condensate Data:
Weight(g) ;
Item
Fimal Tare Difference
Impinger No. 1 3 .
PAng /./M\
inger No. : ] -
Impinger No. 2 ZLJL/ 2 7
Impinger No. 3 - \
L e 1
Concunser
Desiccant /19/

Integrated Gas Sampling Data:
Fag Fump No.

Eag Haterial:

e Eox No. éﬁfz%i_ Fag MNo. e

S-laver ARluminized Tedlar

cc/min at

Fretest leal check:

Time start: (HRS) Time end:

Sampling rate: cc/min Operator:

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

CF-o-7

S-0046RR
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INTERFOLL LARBORATAORIES EPA METHOD 5/17 SAMPLE LOG SHEET

Job »4-/0/53451[.’4

.

Date & -7 5572 Tezt R Run -

Source Zle st V-l Lo Sl c'f.///;/ 75

2

No. of traverse pointis

Method g /7  Filter holder:

Sample Train Leak Check:
Fretest: (¢ 0,02 cfm at
Fostest: - ﬁ cfm at
Farticulate Catch Data:

No.s of filters used:

B other (s)

Filter type:

15 im. Hg. (vac)

/Z—in. Hg. (vac) d

Recovery solvent (s)

acetone

No. of probe wash bottles: /!

Sample recovered by: T
Condensate Data:
Weight (g}
Item
Fimnal Tare Differencel
Impinger No. 1 f’/ N

Impinger No. 2

.J /Mf Z

i Impinger No. 3

(&j J

Condenser

-

Desicoant e

4 ‘7- /)"' =& /,? 2/,&

Total

A

Integrated Gas Sampling Data:

Fac Fump No.

e

Eag HMaterial:

Eox No. {gzég_nm Eac No.

S-layer Rluminized Tedlar

Size: 44 |

Fretest Jesik chegk: _~~  ecc/min at __  in. Ho.

Time start: (HRE) Time enc: (HRE?}

Sampling rate: _cc/min  Operator:

S/t8 of D= Analvyser used to monitor train cutlet:
CF=-0O2x

c-7
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INTERFOLL LABORATORIES EFA METHAD 5/17 SAMPLE LOG SHEET

Job A/&/_C,;}ﬁg{d[ﬁ Date z_::i’f'f’z?-»Tezt 3__ run, /
Source e o5 ¥ st diwa HEA Vo 7S Ho. of traverse points 2
Method s¥~5  Filter holder: ¢ 74L«55 Filter type: & “giess ,c‘/gg,gh‘““'

Sample Train Leak Check:
Fretest: ¢ 0.02 cfm at 13 inm. Hg. (vac)
Fostest: =~ _ /7 cfm at ,Din. Mg, (vac) g
Farticulate Catch Data:

Ho.s of filters used: Recovery salvent(s)

f/ﬁ g;l‘ X acetone

D cther (s)

No. of probe wash bottles:
Sample recovered by:

Condensate Data:

Weight (g)
Item
Final Tare Difference |
Impinger No. 1 /ﬂ
pr 2

Imginger No. 2 ZLZG/Q Y Z 63

Impinger No. 3

{”\);_w
Q

Condenser

N W WA

Total

afme s o)

Integrated Gas Sampling Data:

-
Eag Fump HNo. ,53‘7 Box No. "'Zfﬂ__ Eag No. //

EBag Meterial: S-layer @lumirnized Tedlar Size: 44 L

Fretest leak check: mmléﬁ cc/min at <5 in. Hg.
- of f
Time start: (62 7 (HKS) Time end: /_‘/ 32:_ (HRS)
./ I
Sampling rate: §zﬁ57 cc/min Operator: Eé?//

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

CF=-gT

l'

C-10 S-0046RR




L2003
FELISREl  pred: bay NRUTRAR[FRGETR I MERRANA | WURT TR T g D IR s s el 2y < o REITIIINAS
- A | L . et ———
7
@&Q
s3| /& L& 0Nl L L DY @S /| 7478 oF

55| g || B[ 4AE] gg2| Jal-zd g VEEl 0rE zNNwal\ _SL7

;m\m \mﬁmv_\mm_w,.amkw\akw\\,hh
SO Jpy bS5 Sh2] 43 QN\No\i\“\w_ 7z X G4 .ww*_fw.ﬁ\}

Sb| ¢ 2 K RN S A W
I A \\N\ X\:\H s L ' s8N D2 E VA ..MQ (578 7
F5| 94 A Y DA AR
ERIRA B2 w2 W AN A N VAN I Y /XA X

3| 32 Asig g SAp| srst o] J7 hp2

ﬂ
N
&
Dl ol Nad 'y T [N

23 >y 2s | es2| Sz oo agl Ap7N £ evie| S0 rpay SEs
T 2D IS0 Th LY LSl o5 mtw sl =z /7
Tl 92| s5 [ £52] b | Sy oAl JLE opiEl a4 iy Ses 27 4
3| 28 5 RV WA AN AN A I IRV
ZR| PRNAT (@52 | _spz | Thie gl L3/ 05 V| A EEDN sxe |2 »
—r 3 7] w & [, N ara ﬁm\“ i \\wwfﬁm..% s M.v
—z 8| Db 5.5 [zsz] She| AP35 gl 094 _SHEL N S ¢ S
3| 5D Sl e A2 oS T g/ og 9tg) P& |5
s S@ e sl asz|liec| _SLZN0 0 0748 g7t o5 /| _S/ q:&_‘ S/ | 2
£S5 .5% L0 \wery £0L ez el ol S/ |/
SH|_SHes|Lpe] =52 AREZLN s e TS Bg) Ser | D
R GL N gLl geli oty @)L \\% L9 e g
LAV h Sl 7S \l.\h —Z L AR B VAN .rvm\.q [ Ar I \.\lﬁ S Z 144
ogl s - /S VAP 72 A VIS R R
AN IR s | spHz vhz| B2 A A A A 7 »Hw%m s> 2/ Vi
SEEEEEE] | RR kAR FOERNE L VNN NRTATT (ATENLR ARTTTTEHONT HURTR ) BAAWARE 00 0% PL L tMLm 28 E/URRTRENGTY
(Asax -1. r3si8q] v _ﬁfﬂ.mm.: “hidn Naag equtg Li.x.::mig BHU1: (32 iln.wmﬂ.l_.w .i.m,_;:_ ) (1sy 5 wiey | TanT
. 5 = R = = THag JA A uaaz AT 04 AN puing
uebaxg ﬁ (d4) 342n3nsadoa) _.ur; ' 244] __:.._ :w\: 1A £rdans Aty dongl ddraanay
NI_ZE77 nag mﬁau.mz.illm.::\.& 9N 4114y —j KW\_\.. efd0d3 JdpaMacy) HH..\.I _a:l,iHia_.‘u‘m-— CE Lo g
X f2H__hHut nm”sﬁwllau._m J9g AN N k\ P TOUN XA MR !Ifrsikrlq\w AT ET AT \mu ;a_aau
Q@.\ﬂx 14 W\Q«K N jeitd \v\\H\?Q\ \\X\\ \q.a.\ﬂwﬁ 1A ngadg ; «\\.\.\ = \ ARLL

413348 Yvlva 41314 < GAHI3INW ©43 mummc._c_ﬁ.‘.a._.hm; RN ESERN Y




INTERFOLL LABORATORIES EFA METHOD 5/17 SAMELE LOG SHEET

Job A—//g%;dz,«; Date 2-75-4d2 Test 3 Run e
Source s oo - aiy Laapls Ve TS No. of traverse points <
Met hod g Filter holder: v Glas S Filter type: 744455 A4

Sample Train Leak Check:
Fretest: ¢ 0.0Q2 cfm at 15, in. Hg. {(vac) <kr
Fostest: é? cfm at /2 in. Hg. (vac) o
FParticulate Catch Data:

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

é/ﬂgg %’( acetone

0 other (s}

No. of praobe wash bottles:
Sample recovered by:

Condensate Data:

Weight(g)
Item
Final Tare Ditference
| Impinger No. t
pine VT ZA
Impinger No. 2 £L£57 /2%5’? )
Impinger Moo 3 l ( P )
Concenser
Lericoant Py - S TAD gg;/'
i,
Tota) Z
Integrated Gas Sam51ing Data:
z s
Fag Fump No. &7 :S Eox No. Z:QZM__Eag No. &«

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

s

Fretest lesk check: 69 _co/min at //LE in. Hg.
ﬂ

Time start: /J’J%’ _ (HRZ) Time end: _j_é_/x' (HRS)

. ] 7 : T s
Sampling rate: / ca/min  Operator: =

S/'N'c,{ Oz Analyzer used to monitor traln cutlet:

CF-0Z=

C-12 S-0C46RR
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INTERFDOLL LABORATORIES EFA METHGOD S5/17 SAMPLE LOG SHEET

Job "C“//,/E;?cfd‘_/f# Date :?~25“£Z Tezt 5  FRun
Cowrce Al £ Y5 A L D Vs 7S - Sthac <. No. of traverse points ot
Method £ Filter holder: ¢ glegs Filter type: $7G4s8C Fidoy.

i
_ 1
4

Sample Train Leak Check:

Fretest: ¢ Q.02 cfm o at 15 in. Hg. (vacg)
Fostest: cfm at in. Hg. (vac?

Farticulate Catch:Data:

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

%éfggf// Q5i acetone

N other (s}

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

Condensate Data:

Weight (g}
Item
Final Tare Difference
L
Impinger No. 1
[ o2 N
1 { N z ‘? /
mpinger O.
pang 7-47) 22 § 7,
Impinger No. 3 k\ A )

Condanser

Desiccant

Integrated Gas Sampling Data:
EFag Fump No. g j: __ Box No. _:f?fgﬂm Eza No. =

Bag Material: S-laver Aluminized Jedlar Size: 44 L
Fretest leal checok: _*Jéz ce/min at /5 in. Ha.

Time start: “”/7 (HRS) Time end: _'g_;z'_’:{@ (HRS)

_ 5 _ e T
Sampling rate: £ coc/min Dperator: S

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

CF-2T

-14 S-0046RR
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IMTERPCOLL LASDRATORIES  EFA METHOD 2 FIELD DATA SHEET

s AArT pana fais Foe /&;ﬂﬁ/ﬂ / : :
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INTERFQLL LABORATORIES EPA METHOD 5/17 SAMPLE LOG SHEET

Job A—/ﬂ/_glﬁgfg'[ﬂ Ilate :2—7-6'--75 Test ‘/ Run /
Source s s ¢l Lae DR Ve TS No. aof traverse points 2
Method ~2s/4 Filter holder: [~ 4 Filter type: 22 Glecs Frbof

Sample Train Leak Check:

Fretest: ¢ 0.02 cfm at 15 _in., Hg. (vac) !
Fostest: ~ J  cfm at :G/in. Hg. (wvac}) °

Particulate Catch Data:

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

§éé A PK. acetone

0 othar (s)

No. of probe wash bottles: /
Sample recovered by: &7

Condensate Data:

Weight (g}
Item U
Final Tare Difference
J
Impinger No. 1 / \
st )
Impinger No. 2 'Z”;-J/ ) Y { A
7
Impinger No.o 3 ( P s
Condencar
Desicoant /u’(g‘; S Ll 7
E‘_‘_ . h
3_ Total q

Integrated Gas Sampling Data:

fag Fump No. _ Box No. 4ZZA£ Eag No.

Tedlar Size: 44 1

Bay Material:y S-layver Aluminized

Fretest leak check:s _ coc/min at _im. HgQ.
Time start:  ~  (HES) Time end: o (HRE)
Sampling rate: cc/min  Operator: o

S/ of Oz Analyzer used to monitor train cutlet:

CrR-0OI™

pa—

C-17 S-0046RR
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INTERFOLL. LAEBCRATORIES EFA METHOD 5/17 SamMPLE LLOG SHEET

Job LS ol v pate 2-1b7f 7 Test :I[— Run o2
SOUrCE P oo o dia Lol Liks 7 5 ~STmck NG. of traverse points S
Method 2g/4 Filter holder: _ Z£de. Filter type: / (GLESS ok

Sample Train Leak Check:
Fretest: e 0.82 cfm & 15 im. Hg. (vac)
Fostest: cfm at 5’ in. Hg. (vac)
Farticulate Catch Data:

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

f:‘\
=35 Eb /B(_acetone

0o other (s)

No. of probe wash bottleg: /
Sample recovered by: 27

Condensate Data:

Weight (g}

Item
Final Tare Difference

Impinger No. 1
ping g

VTN
vy 1\ o i /-
{ &)

G

Impinger No., 2

Impirgee No. 3

Conunnser

Decicocant

VA

Bag Fump No. Bt RNo. /VA% Eag No.

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

Fretest leal: check: o ec/min at in. Hg.

Time etart: ‘ (HRS) Time end. (HRS)

Sampling rate: cc/min Operator:

S/H of Bz Analyrer uvused to monitor train cutlet:

CF-027=

C-19 S-0046RR
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INTERFOLL LAEBQRATORIES EFA METHOD S5/17 SAMPLE LOG SHEET

Job Af—/‘a/_g'/skfd[/? Date 7-"26“';‘7TT921: / Fum _'_.-1_:),
Souree A o $5 L L DT Vow 7S —~$74< K NG, of traverse points S 2
Mettod Zg/2  Filter holder: _ ZXLc Filter type: <22 “47oxs Fofsc

Sample Train Leak Check:
Fretest: ¢ ©.02 cfm at 13 im. Hg. (vac) ,{5';
Fostest: ~ 7 cfm at 4 in. Hg. (vac) ;Et_
Farticulate Catch Data:

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

fédp Bc'_ acetone

3] other (=)

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

Condensate Data:

: Weight (g}
Item
Final Tara Difference
Impinger No. 1 /}yﬁd \\
Impinger No. 2 2 4 P S Pt (, ~_
Iwpinge~ No., 3 ? oo f
S, h™
Condenser 7
i --: . ) -7 ] i ’ l
Desiccant oy F YLD | 7
i

Integrated Gas Sampling Data:

Eag Fump No. _ Ecx MNo. /f//fm Eag No.

Bag Material: S-laver Sluminized Tedlar Gize: 44 L

Fretest leak check: __wc/min at _in. Hg.
Time start: {HRS) Time end: . (HRS)
Sampling rate: ___ecc/min Operator:

S/ of Oz Analyzer used to monitor train gutlet:

CF-OZ=

C-21 S-0046RR
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Interpoll
(4a12)

EPA Method 5 Data Reporting Sheet
Impinger Catch/¥Mimmescte Fratocol

Job L r /}:—C‘i& e Sourcea fjfﬁ’-g_s o Ll {Lé—cfc‘" vent
Team Leader <7 Teast Site Sl i
Date Submitted .o A Cate of Test 2.7 2T 2,
Test Mo. 2 Mo. of Runs Completed =
Date of Analysis D2 9% Techrician <. itclegiein
= . .
Test_ 2 Run_8 Dish MNo. D77
Field Blank Dizh Tare Wt. Lif- 551! g
Log Number Sywy — &0 Dish+Sample Wt, ¢ 5578 g
Comments ) Sample Wt. . soey g

K

Teast A Run

7

— 14

Dish No. ST/

Log Number Disth Tare Wt. “11.4/5% g

Comments Dish+Sample Wt.U7.9/48 g
Sample Wt. 7 20S Y a

. 2 ~ _ -

Test — Run 2. Dish bho. Lo e

Log Number — e Dish Tare Wt. AL D AFO a

Comments Dish+Sample Wt. 4 "7%( 4 0
Sample Wt. RN 3

Test_5> Run_D Dish Mo. “le &

l.og Number —/ Dish Tare Wt. “19.6(40 a

Comments Digh+Sample Wi. H4G-G14Y g
Sample Wt. EAZI g

Test Runm Dish No.

L.og Numbear Bish Tare Wt. a

Comments Digh+Sample Wi G
Sample Wt. . Q

Test _______Run . Dish Na. -

Log MNUsC @ Disn Tare WL G

Comments _ Dish+Zample WL 3 z
Sample Wt. 2

Biank Soclvent Ht.y-_ﬂ‘fjﬁj::_:
Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run 3
7 ~ DIy~ 4 . Sea P
7, QVC'L!/ S oose D ,;/’.dw"/\"f/ _ LSCor?




Interpoll Laborator:es

(512) 78&5-4320
EFPA Method
Probe/Eyclong Wash

5 Data Reporting Sheet

;
. Joh il /5@«:(),’@ Sourca TJF':-S.S A unftater Yenr
Team Leader &1 Tast Si1te S el
l Date Submitted 2-25747, Cate of Test P S S
Tesi Mo, -3 to. of Runs Complet=d__ D
Date of Analvsis 7,727 L Technician C. fefrefon
l Transgort teakacge [J None [] ml Soclvent breetnc.
Test 3 Run_9 Sisn Ho. LA
I Field Hlank Dish Tars Wi. SE, 5298 g
2 | Leg Mumber Sty o€ Dish+Sampis wWh. S6.£2 99 G
Vol. of Zolvaent_[YM° ml Samplea Wt. D gEe Y g
l #Solvent ResidueZ.5C Z.5% ug/ml
Test .2 Run J ish Mo. 56
1 Yol. of Solvent_9°2 ml Dish Tare wWt. & 3. 546772 3
l Log Number ~Y €- fDigh+Sample Wt. 93.575% g
Commants Sampla Wt. g.oogl 2
I Test D Run__Z Tish Mo. Jee
2 Yol. agf Zolvent _7¢& ml Piah Tars Wt Lis.a78/ a
Log MNumber — /L Dish+Sample Wt. Ys.g 7yl 5
' Cemments Sample Wt. Q-ovwn Q
Test__ 3 Fun_.3 Dish rio. /o
g = Vol. of ZSolvent Lo ml Dish Ters Wh. .31 50 g
. Log MNumbar — & Cish+Sample wWi. uw. 2292 &
j Commsnts Sample Wt. C. CoAl. g
: f
' Test Run Dish Mo. !
4 Voll of Zolvent _ml Tish Tars Wt -
Log MNumb=sre Digh+Samnie Wi .G
' Comments Sample Wi, G
st Aun Dish Mo.
bl Vzl. of Eglvent __ oml Digh Tare Wi, 3]
. Log Number Cigh+Sample Wi c
Conments Sample Wi. g;
l *Solvsnt H . oof Scll e oml
ERA-MED Lo
Resultz:
' Field EBlk Rum &




I Interpoll Laboratories
- (512 78&6-49720
EPA Method 39 Data Reporting Sheet
Filter Gravimetrics
' Job L?{ See.c\c; /V\r Spurce P({SR — \A\'\\Qaéﬂf U"-J-\l’r
Team Leader T Teat Site SLa
Date Submitted 520972 Date of Test PR AN e
Test No. ) No. of Runs Completed 2
Date of Analysis N - 7792 Technician c. H{\}a.\d-"
. Test_3 Run_2 Filter No. ~8 56
_ Field Blan¥ Filter Type y~grFr
I 8 | Log Mumber S wuA—00 Filter Tare Wt._ .94 7% g
Commenis _ Filter+8Sample Wt. _$¢36 Q
' Sample Wt. £, 6ce L g
' Test 3 Run | Filter No. 4G5 2 .
Log Number ~ 9 Filter Type 4t G F
1 Comments Filter Tare Wt. 9L 61
l Filter+Sample Wt. &L 30 g
Sample Wt. C.0050 Q
l Test S Run_ 2 Filter No. 4oz 3
Log MNumbsr — J5 Filter Type 4 G F
2 Comments Filter Tare Wt. L7660 =}
Filter+Sample Wt._,9694 Q
Sample Wt. v oS 9
Test_ 3 Run_3 Filter No. Yoy
' L.og MNumber - 17 Filter Tvpe oSGt
= Comments Filter Tare HWt. L3633 g
Filter+Eamnle Wt._, 496 &3 a
l Sample Wt. &40 30 a
' Test Run Filier No
Log MNumber Filter Type
' 4 Comments Filter Tare Wt. [
Filter+Sample Wt. a
e Sample Wt. a
l Tes Run _ Filter HNo.
Log MNumber Filtaer Tvoe
S Comments Filter Tare Wi. Q
o Filter+Sample Wi, ()
Sample Wt. G
l Results:
Field Elk. Fun 1 Run 2 Run 3 Jun & Run 3
l E o050 g- COs Yy v.os5
l tield Elk. Run i T Run 2 Rum 3 Run 4 Run 5
rl .+ . )
g.odilhb o U277 g.00 7o !
' LSC-02PR
n-3

sl S




EPA Method-~s Data Reporting Sheet
Impinger Catch/Hirmewcta Frotocol

tJ

A

. - . i . (e L
Job LP /s fen Sourca f’)rzsj g unloa oo LZus
- = - — [ 1.-

Team Leader © 7 Test Site SFecg b
- - -~ r - - i <y
Dats Submitts 245 L fate of Test 2L TH2
Test tla. =7 Mo. of Runs Completad 32 _
Date of fAnalysis S L7 L Technician Cotel g edon
Test Run Dish Mo.
Figld Blank Dish Tare Wt. aQ
Log Mumber Dish+Sample Wt. aQ
Comments Cample Wt. =
o . L 4 1=
Test 1 Run Dish HMa. il e
: —_ 7 . . - Cll R
Log Number et i A A | Dish Tare Wt. il S P20 g
Comments ish+Sample Wt. 7. 5 258 g
Sample Wt. ooz b g
Test MY Run__ 2. , Dish Mo. 505
R - 7 - v I i e
Log Number =1 Dish Tare Wt. YKL ETES g
. Py -y
Comments Cisn+Sample Wt. 2 "43-3"6{ g
Sample Wt. gL i o
- =, , g
Test _“1_ Run__ 2 A Dish MNo. 57
Log MNumbar 50 Dish Tare whk.__4&. /14y =
Comments Dish+Cample Wk, Y&/ 54 g
Sample Wt. & ol i5s a
Test Run Cizsh MNo.
LLog Mumber Sigh Tara ki, o
Comments Dizh+Sample Wi. [
Sample Wt. Q |
Test Run I
Log Mumber Iy g
Comments o ez
Tlank Soivent Wi, &0ty

Resu s

iel Hlk. Run 1 Rum 2 Fun 3 Rum 4 Fun 3
2 aif C;’C/:/i‘?D-'-'—().(/’;/U ]
repomt a2




|

Interpocll Laboratories

(él“)

7255020

EPA Methodua/bata Reporting Sheet
Filter Gravimetrics

l Job L /Seyv/fﬁ Source Press « wn/loadew
Team Leader €7 est Site SHme P
' Date Submitted 2.~ L Date of Test R R A
Test Ne. — No. of Runs Completed_ 2
Date of Analysis Rl B Technician C. Pelwecr—
. Test_‘A__Run_GC Filter No. S567
i Field Blank Filter Type 2.5 Al
0 lLog Mumber &y i~ L0 Filter Tare Wh. Lo g
Comments Filter+Sample Wt. a4 g
Sample Wt, t-edo] o
l Test ' Run { Filter No. SESL
Log Number - =L Filter Type 2 SR
1 Comments Filter Tare Wt. 2550 Q
l FiltEf"f‘SolnplE W, . ?"‘I:’Lfa 9]
: Sample Wt. L. eogs a
' Test__ Y Run & Filter No. S6e/
Log Number ~ b Filter Type 2.8 £ AC
2 Commants Filter Tare Wt. L2550 Q
Filter+Sample Wt._ -2£39 g
l Sample Wt. -5 55 g
| Test__ 1 Run.D> Filter No. 5660
' Log Number -4 Filter Tvpe 25" ERC
= Comments Filter Tars Wi, L 558 =
Silter+Sample Wi. . &2l g
I _ Sample Wt. g, UFL o
l.
Test Run_ Filter No.
Log Number Filter Tvpe e
l ) Comments _ __ Filter Tare Wt. . _...a
Filter+Samnle WL o
Sample Wi. g
' Test Run Filter No.
t.og MNumber Filter Tyoes_ |
S Comments_ Filter Tare Wt. g
— Filter+S5ample Woo_ o o...1
- Zample Wt. G
I Results:
Field Blk. Run 1 Rurn Run 3 rur 4 Bun 3
. , 9% G.co85 | o,coq92
l- Field BElk. Run 1 Run 2 Run 3 Rum 3 Run S
‘ 0077 | o.veqe | v.oie7
LSC-0ZFR
PHI ~ 1D D-6
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INTERPOLL LABORATORIES, INC.

(612)786~-6020

Louisiana Pacific/Sagola

Results of Formaldehyde Analysis

Test:
Source:

Sample Type:

2
Press & Unicader Vent

Impinger Catch

taboratory Log

No.

5444

Forma1dehydea

Sample Log Na. Sample Description Total ug
5444-01 Run &, Field Blank 10
5444-02 Run 1 9500
5444-03 Run 2 7600
5444-04 Run 3 11000

‘EpA Method 0011

D-8




taboratories
785-5602

Interpoll
(&1

Chain of Custody
Sample Deposition Sheet

Source /J_‘ﬁxﬁ( V—gé@é///azé
Test Site S LA
Date of Test 2 s —F 2

Job f}/g//Skﬁéiiéfa-
Team Leaoer ,4&« Aﬁ%ﬂQ
Date Submitted A ~2 G —F T

Test No. s No. of Runs Completed_ <
I : )
No. of Type of Sample Analysis Reguired Caomments
Samples
Frobe Wash: OAs per EFA M5
/% Woetone m@_h—:ﬂ s
Nnb. 1. Water
=
Filter: i
> | D4t B.F. [jAs par EPA M-5 !
// [1S.S. Thisble MNés per ZFAR M-17
y 2.9 GLF. Bther .
D47 am G.F,
Impinger Catch: nMN Protocol .
[ID.1I. water Wi Frotocol
4 <% HzO=x OEFa M-6 or B2 i
[4MS Hg Only Yacid Gases i
04M3 Metals ,gfcrmaldeh,da
D1, N NalH MMetals ¢9
gﬁther [Cther Snfﬂﬁ/ :
Intesgrats =5 per EFA M-I
éf) GFes sampi= My per EFPA M-19
: FOtRar !
- ! i
i
Onidss of m=s pEr ZEAa M-Th iDate )
Nitrooen (NOL) cther ETim- HET) !
[ Fusl Zample mhttached fusl Form |
M Rcgregate FU-BLEIRRR _ _ -
FPariticle Eize Mx-Fay Sedicraph '
CEanco Method
ﬁCithi—:-r'_ _
faucit Samples
uhulfL Diponide [Fs per EPA M=&
[xides of hit. {Fs pEr EFA M-TA -
Other Mothear _

Source Information

Type of Source:

13 0 Boiler [ ARephalt Flant [) Incinerator [] Drver
Gther ]

2} Fuel: O Coal [ Woed [ Gas [} Ti1 [ REF [} Ciha

2y Is sample combustible? ] Mo g Yes

4) Doss sample n=ed special handling? 0 No [ Yes I+ vyes, explain




interpoll Laboratories
(&12) 7E4H—&D20

Chain of Custady
Sample Deposttion Sheet

Job ’é//1/4<&2615f4 /7 ' ourca &é;é(b/Qﬂéﬁdéé$£Z/ /év/?A“
Team Leader <§:/2§Zazéz;?ﬂ9 Test Site L2

Date Submitted 2= xs8 ~5 =2 Date of Test z &5 & 2
Taest No. > No. of Runs Completed hie]
] : , . .
No. of Tvpe of Sample ! Analysis Required Comments
Samples
— - —
Frobe Wash: s par EFA M-S
& ecatone Cther
DD.I. Water
Filter:
Z e B.F. As per EFA M-S
DSTS. Thimble s per EPA M—17
na.a" G.F. WNther )
a7 om 3.F.
Ergg
Impinger Catch: ’y‘df%v%tocol
W.I. Water Wl Frotocol
g;/ 3% H=20= FEFA M-& or B
G4M” Hg Only acid Gases
4AMS Metals NForaaldesnyde
F1.8 N NaOH MMetals
o Lt
Cther [[Bther
...5 Inteorated ¥z per EFA M-I v i
Gas sample s meEr EPA M-10 L Ao
;ggther ~

0 Fuel Sampie
] hogracate

Audit Samples
Ooulfur Diowide
ﬁOxid&s ot Mit.
Oother

oource Inforzaticn

1) Type of Sourte:'D Boilar [} Asphalt Plant [} Incinerater ) Drver
OQther
=) Fuetl.: I Coasl [ Wood [ GCas N 11l 0 RDF 0 Cihe
Z) 1z sample combustible? 0 ro 0 Yze
4} Dces sample neec special handling? [ No [ Yas If yes, suplain
D-10 S~27ERRRE
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Intercoll Laboratories
(612 785-5020 l
Chain of Custody
Sample Deposition Sheet
Job /://g,ﬂéfjdx"— urce/{éﬁ(ﬂ’m .
Team Leader f%aé/(,.:M Test Site ST
Date Submitied R -Z&—9 T Date of Test R—2&—5 2
Test No. No. of Runs Completed_ X
Vd
| , ) ]
No. of Type of Sample Analysis Required Comments
Samples - !
|
Frobe Wash: A2n per ZFA M- : l
- N et on ::."”"‘her'
/ D#A_E orie S
0R.1. Water
Filter: .
/«g n4” GLF. s per EFA M-S
(j5.5. Thimble OAs per EFA M=17
R2.5" G.F. COther '
047 mm G.F.
Ve d WVoal )
Impinger Catch: et Protocol l
S, I. Water MWl Protocol
-:5 124 Hzlz :.EF'Q M-& or 8
[amMa Hg Only NRcid Gases
4MS Metals EFD| mml{:chyue
1.8 N NaOH DME’\_ala
MCther [jBther '
i Integrated (s per EFA MO
ﬁ Gas sample mAs Ser B M0
DOther I
Onices of PAs per ZFL M-TA Zate
Nitrogen (NOW) mOther Time (HRSY _ l
M Fael Cample | TAattached fuel Form
N Acgregate EZ-G1EORRR l
Farticie Size MA-Ray Ssdicragh |
mranhco Method
Mother l
Afudit Eamples
[(Sulfur Diocxide Mes per EPA M-S e ~
LIU« ides of Nit. At Fer EFS M-7A R
Cther :'_"'Gl‘_her‘
0 2 )
Source Information l
1) Type of Scurce: 0 Eeiler [] Asphalt Plant {) Incinsrator [} Dryer
N Cther )
2) Fuel: N Cosl [ Wood 0 Ges [ Dil [ &REF [ Other
2) Is sample combusiible? M Mo M Yes -
4) Does samsle n2sd special handling? 0 No [ Yes if ves, explain l
O-11 S~27SRRRR
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A N
. R

[_R . l, TOTAL HYDROCARBON ANALYZER (FLAME IONIZATIC
atfis Model RS SS :

IS TR NTE

TECHNICAL DATES

MAINS :115V/60H , :
RECORDER OUTPUT :0- 5V/L-20mA

MODEL: X. Manual switching
— So[enoiq valves

HOUSING: —— Cuse, — 19%~Rack :
MEASURING RANGES: 1=0- 10 !:1,
2=0~ 100 C«l
3:0"‘ 1.000 C1
4 =0 10,000 4
SPECIAL OPTIONS :
Flame out alarm s
VAlGEm e
.2ample ling, e .
ANALYZER CONDITIONS:
Temperature:  160°C
Zero Point : :3,90._.
Gain :........ 770 __
Pressure Setting: Sample/Spangas/ Zerogas: 200 mbar
Fuel: Hydrogen :.. .....! 035 por
Combustion Air =........080 pgr |

Span Gases : ..300, ppm ¢

2400Q. ppm ¢, -




N 1 IABORATORIES
N _f. HT0 BALL ROAD N
CiFTLe PINES, MK 5501418t
(612} 7858020
CALIBRATION BIAGRAMM
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5 —
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1—1
6 —
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q p—
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z -—
1 —
. : }- : ) T . % i T 1 “pp™
I I N 1 c 8 3 4 s s
<00 cﬁ;ﬁ?mrm
Linee]
<0000
4040 020

=~ INTERPOLL LABORATORIES

€500 BALL ROAD N.E.
C!RACLE FINES, MN 55014-1819
(612) 786-6020
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INTERFCLL LABORATORIES
(612) 785-6020

System Bias Check

Job 4ﬁ;>£a%f}[/4" Source Aéébryzazkﬁhﬁafi4%%7/—

Test 4 Run/t~¥J Date = -24<52- Site < A
Operator T T A

lCyhnder Ana1yzer Resp (ppm) D1ff lSpan X E
* ke x ' Value — .CE -8SB: V¥al of |

! (ppm) | cal Err ’Sys Bias |(ppm) | (PPH) span |

iZero cas' 0

' /080 L_'psca'le ' 3‘//
; ; 7 Zero gas 0 ; i é / 5 Kﬂdzs %j

" ( \ : H i :
AL 2 B I N VY RRIZIVE A

5 5,5’5/@& 5
2ol eol )
. =

T ]
AV IS
; i i
L 13 / _L/ 100D ;f'
! ] ;
! 5 i : I
L] lupscale ! |
T T~ » ;
: i Zero gas| 0 %
L6 | — } | E
g UpscaTe i | |
: : E’C ro GoS 0 % ? E % i
Py fm_"_muum4ﬂmu D i e et o
] _jUpscale 2 i j
R ST - TR L T o i S
! Zera gas'! 0 | ; : : |
B - j : i !
, ! Upscale : ; ‘
e T i eemes vy alegt ik ioyyegerir '_.. rn = — sttt prere—— .___..
] 1Zero Ggas | o} o
o | . e . _ : ?
i 3 Upscale * ; % % |
TR T el b - T m———— T gl = TR R T T — mrm :
; E Zero ges 0 . g f ‘
. : _ et SO R — S - - 4 : [ .
f ; Up5fa1e ' : : E
3 ? }Zero gas | 0 i. g :
P11 | S SR S ! = f
i ! " o 1 i | !
i } Upsca Te 1 i t :
:Zero gas| 0 | E
i
i
|

12 oo | o |
' jUpscale : :

Must ke within &¢ of the span for the zeroc or upscale cal. gas.
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L‘aa: Ghroago, IN 48218

DATE ¢ JUNE 25, 13530

OXYGEN SERVICE COMPANY
1111 PILERCK BUTLER ROUTR
ST PAVL, MW 53104

LINDE ORDER NUMBER 3 166.053.02
CUSTOMER PO NUMBER : 1834WW
CUSTQNER REL. NUMBIR ¢

'x.a SIR/MADAM:

EXS IS YOUR CERTIFICATE OF ANALYSIS FOR:

!anan MIXTURE REQUESTED CERTIFIED CERTIFICATION

n PROFPANE "~ 300 PP 300 PPM + 1% RELATIVE
ALR BALANCE BALANCE

iﬁ)ﬁ COMEORENTS COMPORITION COMPOSITION AC
‘ 524

XP"R‘CWED BY =~

COA=-ENP

[

Vet S-CATAMNT

'Nwoﬂmwmu(wmwtnbwlﬂvwwwhﬂumﬂ‘-ﬂNLmbaudwﬂtmcmma.wwm“an

mummwnuummcau MO0 & 4 CONIee B Lot O PO LGS ey b DO ol ﬂmmwrmwwmunv\lhn&-ﬁa
e gravhas as gy fo Ala S e W emay P - - ey .H-.-'-I- recey yS, {4 & a4 [T l:rl-ﬂf‘. : - AT b F R g




V8 Scoftt

a dlvislan of

mugmﬁmm FM\ mﬁvumm Scott Environmental Technoiogy, Inc

s 1280 COMBERMERE STRE

Custoger 1 -
OYYGEN SERVICE
111 PIEREE BUTLER ROUTE
ST. PAUL, MN, 35104

-...._.~....-._“.........e._....u..........

!

ANALYZED CYLINDER ~ !

i

EERTIFIED §

COHPONEXT - CONKC. !
B e L LT - H
PROPANE JL.I0 PPH - 1
)

!

BALANCE GAS 1t AIR !
FRUROREAERRIS ARt a e rasussanninaatesteting

ANALYS1S

IERD | TEST “ REFERENCE
BAS | GAS RESULTS EAS
(a¥) 3 (o¥} PPN | CONC.
0.00 | .40 A0 L 95.30 PPH 93,30
0.00 | 3.4 30
0.00 | 340 1o
EALCULATED .10
RESULTS 3,10
31,10
AVERABE 1 31.10 PPN

{a¥}

33,30
35,30

=7, TROY, MICHIGAN 48084

P 0t t CERTIFICATE OF ANALYSIS - EPA PROTOCOL BRSES

(313) 588-2950

SR

PERFORKED ACCORDING TO SECTION 3.0.4

Certifiad Per Traceability
Pratocol & |

Procedure § 81

File §  PO-13%

Certified Accuracy 1 3 NBS Tracesble

REFERENCE §710D
SRN 4 CYLINDER

{CRH ) HUMBER COKC,
16488 ELN-0006%4 au uoqmmz
] ALH- oomm_ il Mo PP

.

INSTR/RODEL/SERIAL +

-

BECKMAN
409
1002059

INKSTRUNERTATLION
T

- et

(AST CALIRRA-

{08 DATE

prey

lllllllllallsllL!ll

it

I N EE
Shipped Froa | Scott Hichigan

Qur Project 1 1 5264651

Your P.O, b 1 4571-5A

Expiration Date 1 4-16-93

Cylindar Kumber 1 ALM-001720

Cylinder Preswure 1900 paig

ANALYTICAL PRINCIPLE

FLANE .IONIZATION DETECTOR

H-2

CALIBRATION CURVE 2 nd DEGREE

. 0 A b P rrah P

L R L L . L T T I

v

't SRM & CONC,. SPLIT DV FITYED PERCENT
't {CRH #) PPK PT {1} {aV) VALLE  ERROR
Pl L668D 95,30 100 95.30.. 95,30 -0.00
" .20 33 3LAD. ILM 0

2,61 24 2,70 22,45 -0.72

! BJI74 % 8,30 8.7 0.00
" 0. oooo_ o 0,00 06,0000 0,00
iH Ay 0.0000 0,00
o 0 0.00 0.00
'POOBNIS BT LOW 8,30 8470 0.00
' 166BB 95,30 WIBH 95,30 . 95,30 -0.00
n

S LI IR NN R NI AN R AP R NN N O SN RO AR E N E NI RA N EA SRR TN RN R EAN
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SRAGCL A PRESS VENT TES Ve FELS 5?.6"“;?92-
/

CROCESS D777 , GOV IENTS A

JEST SCHEPULE DALY Sumsr ALY 2
DAT  SFECIE/ED 1N TEST f250 3

TESTING 2 RE -2

BORREO  (JELGHTS
BND  LPRODPOC T/ RAFTE 7
RES/IN AVD WK L =
PRESS OHART &
PRESS REPLPOLT 7
RESIN ANO WAKX BFALKG S g

TESTING 226 P2
BOARD WEI/CHTS

AN PRO DLLTION BFTE 7
RESIN AND WY USE e
RESS  CHIRT /¢
FPRESS RERORT 72
RESW AND WAaAxX READINGS V-

1-2

T
e

il TR Ny U N AN B A or O EE A A S A
' [ T




CTECOA  PEESS  ENT TESTING  FEB 5 E /992

TESr SCHEDY &

i
|
.' ;557’ TEM  LAXE rRoN T RN T2 ROy 73
|

2 HCHD 2725 089092 025127 120015302
' 3 PM a-25 /336-/459 [5077/60% /6RE1T S/
? e 2- 28 OG00 - /O/18 1096 /204  [238 /920
/o VoC 228 JO0GE ~HIE [R5 /35 /330" [</30

FROCESS S AR Y

2R ~F < _
SOROOLCTION, RATE T Db 3B TONS FiNrSHEXZ
RO C T PER FOR

Dl USACE T ST b YR 10T
EWENOELC RESN (S E = EL3 b /R /.67 24

WAX  LUSO5E T 330 /b R - 0.63 Y5

LRE-T2

Lot 7onN RiFZ7E = 6. 3 TONS Eupyskic 2
rOPLCT  BER  AMELUR

DS JSAGE T 537 /6 JR < LO2 U

PHENCLIC RESN USAGE = E70 /bR ~ L6682
WAN LSAGE T 817 /b S 060 2

1-3




‘page 4

7c.

Jcl.
7c2.
7c3.
7c4d.
7ce.
7c7.

7c8.

Tce.

J7cl0.

1i0.

PRESS OPERATING DATA:

7
Board thickness. 7?45

Number of sheets produced per hour to be determined

by press chart. SEE HAr7ACHE L

Pounds of resin used per hour to be reccrded.
SEET TIPS EDD

Pounds of wax used per hour to be recorded.
SELE GTTRCHE?

Type of resin used to be recorded. A0/ 7 /G0 vl n

Press temperanure to be recorded. L~

. ‘
Press vent hooding to be verified. 04 X RO W x&O <

There are two exhaust fans.

Design airflew is 75,000 acfm each. 2ctual acfim will
be cdetermined during sampling.

Tons of finished preduct produced Suring test will be
cetermined by board weights and press charts.

Copies of field cdata forms are included in attachment.
The names and titles of personnel are not available

at this time. Testing will be performed by Interpoll
Laboratcries, Inc.

Procedures fcr maintaining sample intecrity and chain
of custody are proviced in the attachments. Interpoll
Laboratcries QA-QC manual will be followed. Duve to the
size of this document, it has not been included here
but can be provided on request.

Calibraticn sheets will be provided prior to testing.

Filter lists will be provicded prior to testing.

1-4
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L HIGOLA FRESS  YyENT  JES]T I-RE5 92

LOIRD  WEIGHT =

WEIGHT OF aptRox. EVERy 502 posmeo

FROAT  SOALE THRPE N LBS , 0830 - /8O0, WSk

278 7Y 28/ 278

274 275 278 277

276 2P JEE 267

279 278 272~ 287

276 277 27/ 283

274 276 2732 289

RE L 272 75 VG OV TR A= 10

. _ BOARD = 276, 9 /b
Q73 285 277
- , TIRAMAAED =

o 72 R4 25/ IIE G x ST O08/ <
' . A5G 5 JH s

Q72 280 27 Z (é. /% é’/@/M)

 OUDLOTION  RBETE = LS SRS &5

KOS FRESSLONTS FOR /< HLEL ST

OB L. T /2= BT Py SR

BOPRDS PRODUCEL LURING TESING O830 1§00
= 25} C??x (0.5 KRS k12 FOARDS JAdl .
.::_ Q A .

LBs FNSHER  FARIDCCT T

Ry REPE I = 552,976 /5

LBS FIMSHED | PROOLCT FER AOUR =

T ssogrs T /25 HRSE 52,617 Ib AL AR
TOHNS F,P FPER HOOR
SR617 JSRcos /b T 2L B TOVS  FINISHED
FRELDLCT /1712

I-5
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H
PRI § -

AL O 4 ORLS S  ENS TES/INEG 22552
PRESIN  AND  aox USACE

LIQUID PHENDLC RESY

Gl RO OSOT - /7307 /537 S
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Particulate Loadings and Lwmissinon Hates

The particulate emission rates were determined per EPA Methods
1-5, CFR titie 40, Pert 60, Appendix A {revised July 1, 1987). Is this
pracedure, a preliminary velocity profile of the gases in the flue s
obtaired by means of a temperature and velocity traverse. On tie basis
of these values, sazmpling nozzlms of appropriate diameter are selected
to zllew isokinetic sampiing, a necessary prerequisite for obtaining a

representative sanple.

The sunpling train consists of a heated glass-lined sampling
probe equinped with a Type S pitot arnd & thermocoupio. The probe iy
attsched to a samnling module which houses the ati-glass in lire Tilter
hotder in a tempereture conurolied oven. in additjon, the campling
module &l:o houses the impinger case and a Orierite drying column. The
sampling module is connected by means of an umbilical curd to the
control mocule which houses the dry test cgezometer, the calibrated
orifice, a leakless pump, two inciined manomciers, and all controls

reguired for opereting the sampling train.

Farticulatz samples were collected 2s foilows: The sample ges

e S
v2s  drawn  in through the sampling probe disokinetically end passod

through & 4&~inch diamster t2inan Tyie AL clas. fiber filter. The
pariicuiztes were removel et Thiz pri-t o ard coligcted o0 tho fiiter,

The gac-s then passad throogh an Gle-ccoled dmpinger trein @ &

drsiccent-necksd drying column which coontitotively &bl »b 211 moistur

from the s:mplis cés sirean a'ber which 1he sample csr puoees Throush the
pursoand tez dry test gaemooir which. intecrates whe simple gas flow

~ B T
7

througnout une course ¢of the “1it. A zalil

outict of tne gismster provides instentenzous Tiow raie dale.

A resvesontative pirticuiere semple wes soguirnd by soooling
-

Frl—- R Ve : e im
nt A purher of =guil oErea

Tor egral pirieds of tise &t the cintroid A
regions in the duc..
that an isokinetic sampling condition rrevails. Romographs are used te

aid in the rapid determination of thz samp




Particulate Loadinos and Emission Rates

The particulate emission rates were determined per EPA Methods

1.5, CFR title 40, Part G0, Appendix A (revised July 1, 1387). In this

procedure, a pretimirnary velocity profile of the gases in the flue is

obtaijned by means of 2 temperzture and velocity traverse. 0On the basis

of these values, sampliing nozzles of apgropriate diameter are selected
s

ecessary prereguisite for obtaining a

24
=3
L.
=
.
o
@1
L1']
b
o

to 2llow isoxinsztic

representative sampie.

2in consists of 2 heate? glass or stainless
steel-linmed sampling probe eguipped with a Type § pitot and a
thermocourle.  The prohe is attached to & sampling moduie which houses
the &li-gtass in Tire fitter holder in & temperature conirclied oven.
in additicn, the sampling module also houses the impinger case and a2
he samoling module is connected by means of an
un2ilical cord to the control mcdule which houses the dry fest gasmeter,
the calibrated orifice, 2 lezklass pump, two inclined manometers, and

211 contrels recuired for operating the szmpling train.

Ferticulata camles were coilected as Foilows: The samplie zas

wzs  Crawn  in through the senoiisg proke isokimetically and passed

desicoont-rizked Cryins colu ] ¥

fiocm the $i- nie gas si-zam after which the samnie ¢2s pasrzs through the
pump  end e C¢ry *tesy cismeter which intesraztes the sample gas tlow
threushout *he coursg of the test. A czlibratesr orifice attached to the
sutiet of the gzimzier provides instentancous flow rate datz.

for e:zval pericds of time at the centroid of 2 rorior of ecual aree
regions i +the cduct. The sampling ratz s adiusted at each site such
" I d to

g
thet an isgkinetic sampling conditicn prevails, Themographs are use
d

in the ranid determination of the sampling rate.
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When sampling 1s complete the filter is remaved with tweezers and
placed in a clesn contalner. The nozzle, pitot tube and inlet side of the
1Tter holder are quantitatively washed with scetene and the washings are
storad in 2 sccond container. A brush is often used in tha ¢laaning step
to Felo dislodse depostis. The semplics are returned to tha laboratory
whare they are logced 1n and analyzed. The volume of the acetone rinse
("probe wash™) is noted and the rinse is transferred to z tared 120 co
porealain evaporating dish. The acetons is then evaparated off at 87 -
105 'F. A% this elevat.. "emperature condensation of atmosphsric meisture
is prevented. The aceiite-{ree sample is then dried at 105 ¢ for 30
m’nutes, cocoled ina ez ..cater over Drierite, and weighed to the nearast
C.0% mg. TYhe Tilter wramle iz wransferred to & 6 inch vatch glass and
dried 2 105 %¢ for tuo haurs. The vilter and watch glass cre then cooled
in a «.si{ccater and the filter weighed ta the pezrust 0.01 mg.  All
waighings are parforned in a balance room where the relative hemidity is
maintained at less Than 50%. Microscopic examinaticn of the s.mples is
verfoermed 1f any unususl characteristics ore observed; The weight of the
scetone rinse blsnk 1s subtracted from the zamples. The Drierite column
is weighed on~site and the water absorbed by the Drierite is added 2o {he

candensate to give the tota] amount of absorbed water.

Ca
1
(&%

2201 ;
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1/88

Interpoll Laboratories
(612)786-6020

Condersible Orqanic Cosnpounds fnalysis
(Stato of Wisconsin ~ EPA Method 5)
Hethod 1I-85672-H1

Equipment: Separatory furnnel - 500 cc with Tefion stapoock
Powder funnzl - 75 pm ID with a glass wood plug

Evaporating dish(es} - 200 cc or 250 cc beaker

Reagents: Hethylene chloride

Sodium sulfate - (ACS) granular anhydrous (purified Ly
heating for four hours in a shallow tray)

SAIPLIGE:

An all-glass impinger assembly is used in the back half of
the KPA Hethod & sampling train when an organic wet catch is to bhe
catlected. The {mpinger assembly consists of 2 isdivied impinger, a
Greendburg Smith imecirnger followed by ainsther modificd fupinger. Thz
third 1 .pinger shouid have a tuipirature peacicing devico i the-outlel
upstre:h of 2 inal fupirer ar desiccunt covion to ponivis fue
temperatuire of the ocutlat ges strerm. Prior to the stort of the test,
each of i1he first two ioriricrs should b2 charowd with 103 g of (liss &
vater.,  The Fethed 5 train should b2 creraved s provided for in LA
Hethod &. lce should be :dd<d to the impinger bath 1o keep the

1

£

teararature of the gas 2t the cutlet ot or less .han {8 OF. After the

post  fest Yeak chock, he inpiroee train is ro-covid on) o inpinccr
cond-nts noured into o fared all-glass ciaple 20tid. ord closcd with &
Teflon-Tinud cap. The snuale Lottho is then weith.: ond the touz]

condensate caleulated hy soLtrcctivn of the bottle tare weight Lu. the




Version 1.2

11/87

weinht of initial water added to the {mpingers {200 g). A label fis

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

sanple should be stored at 4 OC if the analysis is not conducted withi:
48 hours.

AHALYSIS:

1.  Sample bottles are removed from storags @nd  the contents
quantitatively transtyerred to a cliean 508 co sepuratory fun:el

equipped vith a2 Teflon stopcock,

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

separatory funnel,

3. Then rinses the sample container with zcetone and pour through

sodium sulfate into a tare beaker marked A.

4. The sample 1s then exiracted consecutively with three 50 ¢o
aliquots of methylene chloride., The extraciion is parforcce
atcording o wormal  leboratory practice  observing  the
customery safety precaution of releasiny excirs pressur. after

zach shoiking.

B, Aftrr each of the three wxtractions are compl.ted, the ~roanic
z0lvent shoold be dricd bty paesing 1L % cough 2 funned
centeining erhyirous scdium sulfate ind collentine it omd iwo
50 «¢ rinses in {he tared beaker mivked A {i.e sine one used

to cateh the ccetonn containes rinss).

iy}
-
ey
-
o
.
<
bl ]
i
[
(o]
[u
~a

he container.,

e

witer will Be corndensed in




Yersion 1.2
11/87
7. Desiccate for two hours in a sealed desfccator and final
weigh., Report all results in grams. All weighings should be
pade to nearest 0.1 mg {four places).

8. The vremaining liquid in the separatory funnel {s then
transferred to a tared beaker marked B and is evaporated to
dryness at 220 OF + 10 OF. The analyst may tak. an aliquot of
the sample, transfiurring it to a tared beaker ard evaporats io
dryness at 220 OF + 10 9F, If an aliguct is used, the weight
of the sample and aliquot will have fo bBe taken to corra2et for
the total sample weight.

9. After the drying sten, the sample 1s cooled in a desiccator
and weighted to a constant weight to the nearest 0.1 ng.

Calculation (if aliquot is taken):

grams = {grems recovered from aliquot) x (total volume {m)) or grans of szmrle)
{aliquot volume (21) ur grams used)

v

vz 3% weed, 47 mwst Loouood Foo Bath Lhe alig ot and

—d

T vo

saupie.  The same goes for v lng woighi.

10, A field blanmk should be cualyzed fa an fdentizal wanncr. If a
field biznk is not subwnitvted, take am aliguot of (Tass I water
equzl in volume to the sampizs and analyze fn a similar

Lanner,

IT1. The results for container A 2re ta he wmerked in the eryznic
section of Inte 2611 Furm §L50-036.

12. The results for contaimer B ave to be marked in the inorganic
section of Interpotl Form LSC-036.

J-6
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INTERFOLL LARCRATORES

4500 BALL ROAD N.E. o . -
CIRCLE PINES, MN 55014-1319 Cvrem 2% 07
612) 786-6020 3-20-9,

METHOD 201A - DETERMINATION OF PM,, EMISSIONS
{Constant Sampling Rate Procedure)

(55 FR 14248)

1. Applticabilitv and Principle

1.1 Applicability. This method applies to the in-stack measurement of
particulate matter (PM) emissions egual te or less than an aerodynamic
diameter of neminally 10 pm (PM,,) from staticnary sources. The EPA
recognizes that condensible emissions not collected by an in-stack method arz
alss PMy., and that emissions that contribute to ambient PM;; levels ars the
sum of condensible emissions and emissions measured by an in-stack PHy,
methed, stch as this method or Methocd 2Q1. Therefore, for establishing scurca
contributions to ambisnt levels of PM,;, such as for emissicn inventicry
purpeses, EPA suggests that source PM., measuresment include both in-stack PH..
and condensibie emissions. Condensible emissions may be measured by an
impinger anaiysis in combination with this method.

1.2 Principle. A gas szmple is extracted: at a constant flow rate

through an in-stack sizing davice, which separates PM greater than PH...

Veriations from isckinztic sampling cenditians are maintazined within
weil-detined limits. The particulate mass is determined gravimetricaily atizr
removail oFf uncombined water

2. FEppavatus N

Ko Metheds cited in this method arz part of 40 CFR Part €0,

2.1 Samplirg Train. A schimztic of the HMsthod 2014 sanzling train is

sheun in Figura 1. With the exceptien of thz PM,, sizing device and in-stack

fitter, this Train ic the some as an £PA Methed 17 train.

Z2.1.1 Nezzle. S5tainless steel {218 or cguivelent) with a ghearr tzpercd

leacing edee. Eleven noxzles thet mest thea design specifications in Figure 2

1
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are recommended. A large number of nozzles with small nozzle increments
incraase the 1ikeiinhood that a singla nozzle can be used for the entire
travarse. If the nozzles do not meset the design specifications in Figure 2,
than the nozzles must mest the criteria in Section 5.2.

2.1.2 PM,, Sizer. Stainlass steel (316‘or equivalent), capable of
determining the PM,, fraction. The sizing device shall be either a cyclone
that meets the snecifications in Section 5.2 or a cascade impactor that has

been calibrated using the procesdure in Section 5.4.

2.1.3 Filter Holder. 63-mm, stainiess stzel. An Andersen filter, part

number SE274, has been found to be aceceptablc for the in-stack Tilter,
NOTZ: Mention of trade namas or specific products does not constitule

gndorsement by the Envirommental Protection Agency.

-

2.1.4 Pitot Tube. Szmz as in HMethod 5, Szction 2.1.3. The pitot linss

'shall be made of heat resistant tuping and atiacned to the probe with
stainlass steel fittings.
2.1.5 Proba Liner. Optionzl, same as in Method B, Section 2.1.Z.
z.1.6 Differential Pressure Cauges, Condenser, Metering System,

Geromter, and Gas Densi

b

termination Eg.oipmeni. Samz zs in Mothod &,

tis)

[31)

Yy oL

£

Sections 2.1.4, and 2.1.7 throush 201030, vespectivaly.

2.2 Sampie lecovery.

2.2.1 Hoizie, fizing Device, Probe, end Filter holdsr Erushes. Nyloes
bristiz Brushes with stainiess stes]l wire shafis and handles, properly sived

orobe Jiner, &.d
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Z2.2.2 Wesh Uotttes, Giass Samnle Storage Containers, Petri Dishes,

bracdustied Cyiinder and Balancs, Plastic Storgce Containers, Funnel and otber
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Policeman, and Funnel. Same as in Method 5, Sections 2.2.2 through 2.2.8,
respactively.

2.3 Analysis. Same as in Method 5, Section 2.3
3. Reagents

The reagents for sampliing, sample recovary, and analysis are the same as

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

4.1 Sampling. Tha compiexity of this method is such that, in order to
obtain reliable results, testers should be trainad and experienced with the
test procedures.

4.1,1 Preziest Preparaticn. Same as in Method 5, Ssction 4.1.1.

4.1.2 Preliminary Ceterminztions. Same as in Methed 5, Section 4.1.7,

except use the directicns on rozz19 size selection and sampling time in this
lres Fipa.

-

method., Use of any nozzle reate. that 0.1% in. in diameter reguire 2

S

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

emperature during sampling. The blockere effect of the €82 :: “;11Pa assambiy

will be minimal i{°the cress-secticrnal ar:- of the sinpling zesexitie is

. _ Pz Do 175 pmgbea

3 percent or less of the cross-sactional arez of the duct){ if the
cress-sectional arsz of the asscizbly is creater than 3 parcent of the
¢ross-sectional creza of the duct, then ejiher determine the ritol coefficien
at sampling conditicns or use a standard piter with a known coefficient in s

ceniguretion with the TSR se=pling asserhly sveh thet flew cdisturbances eve

miningzed.,

3
x 7
ri -~ —- K I . 7
o Pz, .D’_ — // & P N /_:-i.."c—'é;l__.? P ;"C—"_.‘_.,;V’_: 3 /Cj
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§.1.2.2 The setup calculations can be performed by using the following
procedures.

4.1.2.2.1 In order to maintain a cut size of 10 um in the sizing
device, the flow rate through the sizing device must be maintainad at a
constant, discrete value durimg the run. If the sizing device is a cyclione
that mests the desfgn specifications in Figure 3, use the squations in

CreSiara, Ci-r*';';"

Figure 4 to calculate threa orifice hoads {aM): ene at the average stick

)

temperature, znd the other two at temperatures z238°C (250°F) of the averag

1]

stack temperature. Usas the AM calculated zi the avarage stack temperatura as
o) r::;:f ol
thihpressure haad for the sampie flow rate as long as the stack temperatura

during the run is within 28°C (50°F) of the ave-age stack terneraturs. If th

tr

stack temperature varies by more than Z8°C (50°F), then use the

appropriate AH.

4.1.2.2.2 Te.rslect - wozzle, use the egusiions in Figure § to

min 2nd Ap for cach nozzie 2t all threa tenme-ature

. I¥ 4the

e

i
s
[ %]
-

sizing Cavice is 2 cyclone that doss net meet the desion specificstsd

e workshests can bDe usad,

A

wrficiant 1o the Kelnod 2 pitot o

Szlect the nozzle for which 4p.., and &p,, brackst &1 of the corrected
tathod 2 pitot readines. I more thzn one nozzle this reguirement,
4
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salect the nozzle giving the greatest symmetry. MNote that if the expected
pitot reading for one or mare points is near a Timit for a chosen nozzle, it
may be ocutside the limits at the time of the run.

4.1.2.2.5 Vary the dwell time, or sampling time, at each traverse point
proportiocnately with the point velocity. Use the egquations in Figure 6 to
calculate the dwell timz at the first point and at each subsequent point. It
is recommended that the number of minutes sampled at each point be rounded to

the naarest 15 seconds.

Ut
“

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

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

4.1.4.1 Pretest Leak-Check. A pretest leak-check of the entire
sampiing train, including the sizing device, is required. Use the Jezk-check
procedure in Method 5, Section 4.1.4.1 to conduci a pretest Jeak-check.

4.1.4.2 Lleak-Checks During Sample Run. Same as in Mathed &,

4
ad -

I

Section 4.1.
£.1.54.3 Post-Test Leak-Check. A leak-check is required &t the
conclusion of exch sampling 1un. Remove the cyclone beforas he Tezk-check fo
prevent the vacuum crezted by the ceoling of the probe from disturbing the
collected semple and use tha procadure in Methsd 5, Ssciion 4.31.4.3 to conduct
2 post-test Teak-cleck.
4.1.5 Mcthod 201A Train Operaticn. Szpe os in Mo.hed 5, Secticn 4.1.5,

except use the proceduress in this ssction for isokinetic sampling and flow

i

L

ratz zdjustment.

{
i
et

[+3

laintain the flow rate calculzted in Section 4.1.2.2.1

(1]

.
1
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N
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throughout the run provided the stack temperature is within 28°C (5G°F) of the

temperature usad to calculate AK. If stack temperatures vary by more than

28°C (50°F), us

M

Calculate the dwell time at each traverse point as in Figure 6.

4.2 Sample Recevery. If a cascade impactor is used, use the

the zppropriate AH value calculated in Section 4.1.2.2.1.

wzufacturer’s recommendad proceduras for sample recovery. I a cyclone is

used, use the same sample recovery as that in Method 5, Sectien 4.2, ex

increased number of sample recovery containers is reguired.

v

. ES
C.2nT

4.2.1 Container Number 1 {In-Stack Filter). The recovery shall be ine

same as that for Container Humber 1 in Method 35, Seciiaon 4.7,

-

optional. The anisokinetic. error for tha cycions PH is theoratical

1

than the error for the PM., catch. Therefore, 2dding all the fractions

This step is

y larger

a tatal PM catch is not as zccurate as Method 5 ar Method 2081. Diszssemble

the cyclone and remove the nozzie to recover the large PM catch.

Quantitatively recover the PM from the intarior surfaces of

cyclona, exciuding the "turn around" cup and the interior surfacer of the ¢

tube., The.rscovery $hzil ke ihe sams &y tpat for lontiiner No-Tor

Methed B, Section £.2.

4.2.4 CLontodrer Mugber 3 (PH. ). Quentitevively recover the
211 of the surfaces fr-m the cyclone exit to the frani half of the
filter holder, inciuding the cpoinsics the cviicone &

ka recoavery shell be in2 szme

r

for Container Number 2 in Methad 5, Seovicn 4.2,

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

“Impinger Water.”

4.3 Analysis. Same as in Methed 5, Section 4.3, except handle
Method 201A Container Number 1 like Cbntainer Number 1, Method 201A Contaijner
Numbers 2 and 3 like Container Number 2, and Method 201A Container Number 4
like Container Numbar 3. lUse Figure 7 to record the weights of PH coliected.
Use Figure 5-3 in Methed 5, Section 4.3, to record tha voiume of water
collzcted.

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

4.5 PH,, Emission Calculation and Acceptability of Resuits. Usa the
procedures in Section 6 to calculate PM,, emissions and tha criteria in
Section 6.3.5 to determine the acceptabi]ﬁty of the results.

5. Calibration
Maintain an accurate lzborztory log of &all calibrations.

5.1 Probe Nozzle, Piiot Tube, Metering System, Probe Heztar
d Y y

Calibration, Temperature Gzuges, lLzzk-check of Metering System, and Barometie-.

Same as in Method 35, Section 5.1 through 5.7, respectively.

J-14




6. Laleulations

Calculations zre as specified in Method 5, Sections 6.3 through 6.7, and

8.9 through €.11, with the addition of tha following:

§.1 HNomanclatursa.

B

W3

C,

0

‘afLed)

xx

Moisture fraction of stack, ﬁy volume, dimansionless.
Viscosity constant, 51.12 micropoise for *K (51.03 micropoisa
for *R).

Yiscosity censtant, 0.372 micropoise/°K (€.207 micrepoiza/"R).
Viscosity censtant, 1.05 x 10 micropoise/k®

(3.24 x 107° micropoise/*R%) .

Yiscosity corstant, 33.147 micropoise/fraction 0,.
Viscosity constant, 74.143 micropoise/fraction H,0.

Diameter of partici=zs having a 30 percant probability of
penetration, Lm.
Stack gas fraction 0,, by voiume, dry basis.

0.3858 K/mm Hg (17.6¢ "R/in. Hg).

Wei molecuizr weight of the stazck czs, g/e-mele (1b/1b-mole).
Dry moiecular weichi of steck ¢zs, of

gentte {(1B/1D-00le).
Bavometric pressure a2t sempling site, mu He {ia. Ho).

ALsolute stick pressure, mwm Hg (§n. Ho).

-~ - . - . . KA . - !
fetal cycloneg Flow rate &t wai cycions conditions, n'/min TES
(fﬁj/min). ,

. . - s ol "7‘ . Log /
Total cyslone flow rate at stanard conditions. dacy/min e

{(dscf/min). D5 F M
Averige zbsolute Ytempersuoa

Averzge zbsoluie stack ¢ss temperziure, "R ("R)

17

(ol
1

e

(4]




Vieseay = Yolume of gas measured by the dry gas meter, corrected to
standard conditions, dscm (dscf).
w(s2ey = Yolume of water vapor in gas sample (standard conditions),
scm {scf).
g = Total sampling time, min.
Lg = Viscosity of stack gas, micropoise.

5.2 Analysis of Cascade Impactor Data. Use the manufacturer’s
recommended procedures to analyze data from cascade impactors.

£.3 'AnaIysis of Cyclone Data. Use the following procedures to onalyze
data from a single gtage cyclone.

§.3.1 PM,, Weicht. Determine the PM catch in the PM,, range freom the
sum of the wezights obtained from Container Numbers ! and 3 less the acstone
piank.

§.3.2 Total PM Weight {optional). Determine the PM catch for greater
than PM,, from the waight obtained from Centainer Number 2 less the acetone
biank, and add it to the PH.o waight.

6.3.3 PH,, Fracticn. Determine the PM,, fracticn of the total
particulate weight by dividing the PM,, particulate weight by the tola

particulate weicht.

6.3.4 Aerodynamic Cut Size. CaToulatc the stick

[0
W
i5
<
——ta
i1
(&)
Q
»
e
o

'y
jat
7

follows:

5 g
p ~ s/
o | U ,af/ﬂu i o g ﬁzj
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6.3.4.1

as follows:

6.3.4.2 Czalculate tha

as follows:

£.3.4.3 Calculate the act

conditions as follows:

where B,
§.3.5 Acceptiable

are met, The first

sampling points zre outzide Apgin and Ap..

percent and no more then one

s Tess than 2.0

wE

= (0.027754 for metric units

is. that 8.0 pm < D

molecular weight on a wet

=M, (1-8,) +18.0 (By)

tual Dgy of the cyclone

—
T
3

]0.21“91 0,799

]

Results. ~7Toe rasulis ars accepiab

campling print

V‘«(xh{) =, 0if7e] (Vf —-Vf)

The PH,, flow rate, at actual cyclone Ll dittens, is calcuiated
] Ts = £, r4{s V
F' : Lmisid)
7 b"‘-/ @S (std) Q
T }\ . (7 é e
= b O (e2 )
K. p ~s{atd) '
1%s

e

Sty huh,j JA

3&(-’ x,'o (1‘ rﬁ‘éo "y
= 5 V;(“,) c‘?r,-.__,

basis of the stack cas

Tor the niven

ir

‘_';‘;_{..J--l.. -JL/:"""

MLMM_/ {IW'-:::
Lt
ui‘ts‘;.
Te 17 Lwo conditions
a2 recand i3 thau no -
pereent £ 1 € 120
' - « T
b, 00 .é.f::‘m_:. If Lcq
test




7. Bibliegraphy
1. Same as Bibliography in Method 5.
2. McCain, J.D., J.W. Raglond, and A.D. Wiliiamson. Recommended

Methodology for the Determination ¢f Particle Size Distributions in Ducted

Sources, Final Repert. Prepared for the California Air Resources Board by
Sguthern Rasearch Iastitute. &ay 163886,

3. Farthing, W.E., S.S. Dawes, A.D. Williamson, J.D. McCain, R.S.

Martin, and J.¥W. Ragland. Dzvelopment of Sampling Metheds for Source P,
Emissions. Southern Research Institute for the Environmental Protecticn
Agency. April 1989. NTIS PB 89 180375, EPA/600/3-88-08586.

4. Apolication Guide for Source Pidyp Measurement with Constant Sampling

Rate, EPA/E00/3-88-0%7.
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Straight inl
langth, 2
{inches)

0,05
<0.05
SD.03
<3.05
<0.03
<0.¢5
<2.03
<0.05
0.5
<3,05
<o.08

ations.

L

{inzhes) .
2.837:0,05
Z.85.9.05
1.57=¢.05
1.57"°70, 35
T.4200.0 8
T.45 Lo .-
T.43 29,0
.45 20,05
.43 =£.05
1.45 1 0.058
T.45 0,058




Cyclone Interior Dimensions
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Barometric pressure, P, in. Hg
Stack static pressure, 56, in. HgO
Average stack temperature, t,, 't

Meter temperatura, t , °F

Orifice Ay, in. Hy0

R ¥ uoi

Gas analysis:
%CO,
o

%05
N, + %0
Fraction moisture content, B

LS A |

Molecular weight of stack gas, dry basis:

My = 0.44(5%L0,) -.32(%0,) + 0.28(%N,+%C0)=_____1:/1b mole

Molecular weight of stack gas, wet basis:

M= M (1-3, )+ 18(B,) = 1b/1b mole

AbsoTute stack prassure:

Viscosity of stack gas:

By = 152.418 + 0.2557 ¢, + 3.2305 x 107 t} + 0.33147 (20,) - 74.143 8= mic

nicy o nels

Cyclane flow rate:

. .30

I £+ 350 3

Q= 0.002837 fhy oo = .. Tt/min
Py Pe

Figure 4. Example worksheet I (Page I of 2), cyclone flow rata and AH

i
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P.c'{'c'..

al
Orifice pressure head (AH) needed for cyclone” flow rate:

S in. Hzo

P

R AL ] *(t,+ 460) M, (1.083) AR,
X t + 460 P,

Esr

Calculate AH for three temperatures:

L., AH, 1n. H.Q , : _'__:__"____H____j

Figure 4. Example workshset 1 (Page 2 of 2), cyclens flow rate and Al

(14

L}
i

(g%
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Stack viscosity, u,, micropoise

Absalute stack pressure, P, in. Hg

Average stack temperature, t_, °F

Meter temperature, t_, *F

HMethad 201A pitot coeffi%ient, €,

Cyclene flow rate, ft'/min, §

Mefhed 2 pitot coefficient, C.°

Molecular weight of stack gas, wet basis, ﬁw

oito® 0o oo ¥ o

Nozzle diameter, D, in.

Nozzle velocity
Q
t = ft/sec

6
5 -
n

Haximum and minimum velocities:

Calculate R,;..

0.2803 {JQ ;
Ruin =0.2437 +; 0.3072 ~ VY Ny ) Bs

If R, is less than 0.5, or if an imaginary number occurs when
R.in» use Eguation 1 to calculate v ;.. Otherwise, use Equation

Fq. 1 Vg = ¥, (0.3) =

n

-

/s

m

<

Eq. 2 Yain * Vo Ruin = _o_ Tt/sec

26
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1€ R, is greater than 1.5, use Equation 3 to calculate v, . Otherwise,
Use tquaticn 4.

Eq. 3 Veax = v, (1.3) = ft/sec

Eq. 4 Voox ™ Y Roax = . ft/sac

Maximum and minimum velocity head values:

5 V2
Ps '){w (vminf

Ad,;, = 1.3685 x 107 = in. H,0

AT . b et 2
{(t + 469) &
P.oM (v,

Ap.., = 1.3686 x 107 2..° ool

. in. H0
(t,+ 460) C2

Hozzle Number

D, in.

v., Tt/sac ‘

v

V..., ft/sec i i
5

v .. Ti/sec . |

L 8D 38 O | o T

SV S | RSP AU |
1 - {I i ’ i
fn + i !

P TR NU LICI 1 1 S S ; k

Velocity travarse data:

b




Total run time, minutes =

Number ¢f traverse points =

/
£ - Ap,y Total
! AD/ Number

-a\"g

run time
of points

where:

dwel? time at first traverse point, minutes.

the velocity head at the Tirst traverse poinit {from 2 previous
traverse), in. HO.

om a

the square of the average square root of the Ap’s (fr

previous velocity traverse), in. H.O.

At subsequent traverse points, measurs the velocity Ap and

czlculate the dwell time by using the following eguition:

t ——m——
1 ~ . - o .
t, = e /ﬁﬁn, where n =2,3,....tctal number of sampling pointis

e g i i . .
J-"—t o - . -

where:

t, = dueli time at traverse point n, minutes.

Ap, = maisured velocity head at point n, in. H.0.
Lpy = weasvred veleocity head at point 1, inm. H.0.
Figure 6.

txample werksheet 3 {page 1 of 2), dwell time.

28
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Pert No N

Port No____

| Port No _

Port No___

Foint

| Number

Ap

—a

4p

£ Ap

Tt

l H
[N J— ) S—

[VE IR AN

> Y

Figqure €. Examplie workshezet 3 (page 2 of 2),

dwall time.




Plant

Date

Run no.

Filter no.

Amount of liquid lost during transport
Acetone blank volume, mil

Acetone wash volume, ml (4) (5)

A

Aceione blank cone., mg/mg (Equation 54, Method 8) _

Acetcne wash blank, mg (Zquation 5-5, Method 5)

Waightoft PM ;A (MQ)
Ceriziner — 10
rumeer Final weight zra weight Waicht gain
1
[
3

Lags aceione larke .

Yeight of PM1G.........

Figure 7. Melhod 201A analysis sheet.
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TASLE 1. PERFORMANCE SPECTFICATIONS FOR SOURCE PM,, CYCLONES
AND NCZZLE COMBINATIONS

Parameter Units Specification

. o L , - {
. Collection efficienc Peicent Such that coliection efficiency
y ‘ . » » .
falls within enveiope specified
by Section 5.7.8 and Figure &,

. Cyclone cut size (D) i 10 + 1 pm ezerodynamic diameter

TABLE Z. 'PARTICLE SIZES AND HOMINAL GAS VELOCITIES FOR EFFICIENCY

Particle size (pm)® Tarcet gas velocities {(m/sec)
7 £ 1.0 15:1.5 L pria

5+ 0.5

. 72005
10 2 0.5
it 2 1.0
20 £ 1.0 ‘ R
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DETERMINATION OF CARBON MONOXIDz EMISSIONS
FROM STATIONARY SCURCES

Carben monoxide concentrations were determined in accordance
with CFR Title 40, Part 60, Apsendix A (revised July 1, 1%30), EPA
Method 10 using the integrated sampling technique. An integrated gas
sample is extracted from a three-point samoling traverse and analyzed
for carbon moneoxide content using a ACS Medel 3200 nondispersive
infrared analyzer [NDIR). This analyzer has a measuring range of 0-500
and 0-1000 ppm. The measuring method is single beam. Linearity 1is
better than + 2% full scale and the noise is less than 0.5 fs. The
minimum detectabie concentration is 5 ppm. Zero cdrift is rated at + 1%
fs per 24 hours and the span drift {s less than :% in a 24-hour period.
Response time is less than 15 seconds to 903 of final reading.
Precision is rated et better than * 0.5% s on low rang: znc ¥ 1% +s on

high renge, The flow rate through the analyzer is 1.0 + 0.5 LPHM..

Integrated flue gas samples are collected over a Zl-minute
peri sing & thre2 or more point traversé. The flue gas sampies are
collected at a fiow rate of 400-1000 cc per minute. The flue cgas is
d

rieg using a desiccent column filled with silica cgelor Drierite.
n

integrated ¢as samplies are collected in 44-Titer Tedlar bags. The bags
eare  leak-checked immadiately before initiztion of sempling. The

D
grated beags.are housed in aluminum housirss to eliminzie any con%ect
0

bjects which micht czuse puncture and leakege.

laboratory for znalysis. The bags ara anziyred using a flow sysie:

whereby  zn
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removed pricr to intreductio
two cartridges in series immersed in an dce teth., The firet caririder
contains siltica gel

0 r
prescrived in EPA Method 10, The znelyzer is then zeroe
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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 uszd to zero
the aralyzer, 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 anal}zed for carbon
dioxide and oxygen by means of a standard Orsat analyzer eguippad with a
106 cc buret using standard commercially availeble absorption rezgents
in accordance with EPA Method 3. The moisture content o7 the flue gas
is determined indapendently 1in accordance with EPA Method 4 (iarge
impinger version) to allow mathematical conversicn of the cry, COp-free

concentrations to actuzl flue gas conditions.

The reported carbon monoxide concenirations, unless otharwise
noted, have been mathematically corrected for beth carbon dioxide and
moisture content in accordance with the sguations given in EPA Method
10, '
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for isokinetic sazpling should be available in {ncremencs of 0.16 ez (1/16 in),
e.g., 0.32 to 1.27 ex= (1/8 to 1/2 in}, or larger 4f higher volume sazpling trains
are used. Each nozzle shall be calibraced according to the procedures outlined
in Sectien 8.1, A

4.1.2 Pxobe liner: Beresilicaze glass or quartzr shall be used fer the probde
liner. The testcer should not allow the texzperature in the probe to exceed 120
+ 14°C (248 = 25°TF). . .

»

Pinot Tuba: The Pitot tube shall be Type 5, as described infSection 2.1

4£.1.3

of EPA Merthod 2, or iy other appropriate - device. .The pitor tube shall be

*atcached o the probe to allov constant monitering of -the stack gas veloclty.
The {zpzct (high pressure) opening plane of the pitot tube shall be even with or

stove the norzle entry piane (rze EPA Hethod 2, Figure 2-8b) Zduring sampling.

Tne Type S pitot tube assexbly sball have a known coefficient, determined as

outlinred in Section 4 of EPA Method 2, '

4.1.4 Di:ifeventizl Pressure Gauge: The differential pressure gauge shall be an
inciined rrnomecer or equivalent device as described {n Sectlion 2.2 of EPA Methed
2. COmne menometer shall be used for wvelocity-head readings and the other for
orifice diiferential pressure readings.

-
-

% ]
-

&.1.5 evst The sempling téxin vweguires a wminimum of four lmpinge
connected as shown 4in Figure 1, with grouné glass (cr equivalent) vacuum-tighs
fittings. Fer the first, thizd, znd fourth I{mpingers, use the Greenburg-Snit
design, modified by replacing the tip with & 1.3-c: inside diameter (1/2 in)
glass tube extending to 1.3 en (1/2 in) from the bottem of the flask, For the
use & Greerndburg-Szith izpinger with the standard tip., Place a

iy
T

3

4.1.6 Feteringc Svsven: The necessary components are a vasuua gauge, leak-free
Pump, thermometers capadle of measuring vemperature within 3°C (5.4 F), drv-gas
zezer capadble cf meas: welume to within 1I, and related eguipment as shown
in Figuere 1. AT 2 =i the pump should be capable of 4 cizm free flow, and
the dry gas =meter should have a recording capacity of 0-59%5.9 cu ft wizth &
Tesciution ¢f 0,005 cu Ju. Other meveving systems may be used which are capa>le
o raintrining samzlirg vates within 105 of dsckinetie esollecticn and of
ce lumes o within 2X.  The meterin: syswen puy b: w2 in
oo - tube to enadle checks of sckinctic sexpling rTaucs.
4, baremecer may be moezicury, aneveld, eor cther Daroneter
cep o cspheric pressure to within 2.5 ux Wy (U1 in Mg In
many cases, the barezertric reading may be ebtalned I ; nal Weethew
fervice Stavion, 4n which case the station wvalue (which s the sazsolate
Barexezric prussure) s reguested snd an adjustment feov elevation differences
teTweln the weatheT staticon and saspling pelis iz applied at o ate ¥ miznus 2.5
T 30 = (100 fr) elevavion fncrease (vice wvavse for elevaticr
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4.1.8 Crg Dessisv Nresermimartion Foul--ent: Tezperature sensor and pressurc
Eeuge (as cdaseribed 1v Sections 2.3 ind 2.4 of EPA Methed 2), end gas analser,
if neceszity (es described fIn EPFA Method 3).  The tewperazure scusor ideally
sheuld be pernanently attached to the piter tube or saxpling prete in a {ixed
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- configurarion such that the tip of the sensor extends beycend the leading edge of

the probe cheath znd does not touch any metal. Alternetively, the sensor.may be
attached jussc prior to use in the fleld. Noge, hovwever, that if the texperature
sensoy iz attached in the field, the pensor must be placed In an interference-
free arrangexzent with respect to the Type S pitot tube vpenings (see EPA Hethod
2, Figure 2-7). As a second alternative, if a difference of no wmore than 1I in
the average veloclcy measurenment is to be introed Lced the temperature gauge need
not be attached wo the probe or pitor tube. .

1

»

4.2 Saxple Recovery .

Prebe liney: Proba nezxzle and brushesz; Teflor® brisrle brushes with
teel wire handles are required. The probe brush ghall have extensions
ess steel, Teflon®, or inert matevial at least as long as the probe,
es shall be prepaxly sized and smhaped to brush out the probe liner, the

obe nozxle, and the izpingers.

o w &~
oot
It 1

)

i

o
]
i
f
ty

H

Fash_ Betrles: Three wash bottles are required., Teflor® or glass wash
es are recomuended; pelyethylene wash botzles should ot be used because
inie contaminants may be extracted by erposure to organic solvents used for

a g

LI e T o ol e v S

i o
J
=

raduated Cvlinder and/cr Ralance: A graduated cylinder or balance is
o T

measure condensed water no the mnearest 1 w=L er 1 g. Graduated
5 shall have divisions mnet >2 L. Laboravory balances capable of

<0 b
4,0 K

m G @

Glass Storagze Ceontainers: OCne-liter wide-mouth axzber flint glaess
ith Teflon®-lined caps are required to store impinger water sazples.
ttles nust be sealed with Teflor® tape,
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a wonel: A rubber policezmzn and funmnel ave regu
re transier of materials into and out ¢f containers in the I

5.0 RIAGINTS

g s oA shsll be
- - - " Ty e
e cxted, all rhall confora %o
Commitree wn Analytical Reagents of the /merican Chanic rool ATy,
. :
a

5.2 filice Gel: ;

gel fas Bawnl used pre -
gildea gul wzay he us i s vezel ved Alvernauively, ciher types of cesinzanus
{eguivalent. or bevter) way be used.

5.3 Cueznrities vanglug £rom 10-50 1% ooy ba‘nn"h"rﬁﬂy during o
saxpling run, depending upcn axbiant tomperature. Samples which have haen vaken
murt ke store and shipped- geold; sufficlent fce for this purposs muss be




5.4 2. 4-Dinfitrophenvihvdrarine Reagent: The 2,4-dinitrophenylhydrazine reagenns

must be prepared in the laboratery within five days of saxpling use in the field. :

Preparation of DNFH can also be done in the field, with counsiderazion of
appropriate procedures required for safe handling of solvent in the field, When
a container of prepared DNPH reagent iz opened in the field, the contents of the
opened contaliner should be used within 48 hours. All laboratory glasswvare wust
be washed with decergent and water and rinsed with vater|, methanol, and methylene
chleride prior to use. : .

T
*

NCTE: The glassvare wust not be rinsed with acetene or unacceptable levels of
acatone contamination will be introduced, If field preparation of DNPH 1is
performed, caution wust be exercised in avelding acetotie contsaination.

Reagent bottles for storage of tleaned DNPH derivatizing solution must be rinsed
with acezonitwile and éried before use. Baked glassware is not essential for
preparation of DNPH rezgent.

ROTE: DETH crystals or DRPH solution should be handled with plastic gloves at

51l gines, with prompt and extensive use of running water iIn case of zkin

5.4.1 Frenmagrasion of fcveous Acidic DNPH: The fellowing materials and reagents

zre regquired fer preparation of the .feagent.

5.4.0.) - Botzles/Cans: amber 1l- or 4 1L bottles with Teflen®-lined caps are
requived for storing cleaned DNPH solutien, Addizicnsl 4-L beotrles are reguired
to cellect waste organic solvents.

5.4.1.2 lLarge Glass Convainer: &t least one large plass container (8 to 16 L)
is required for mixing rhe aguecus nzoidic DNPE sclutien.

¢t
)

i a2 magnetic stir plas
ng of the aqueous acidic DX
er rexzoving the stir bar frem ©

B3

xBTS
®

Filwer flask (2-4 L)
papel, (nd genn eting

DN?PE solutien prier %o

least one large separatery fumnel (2 L) is
rior to use. : :

5.4.1.¢6 Rezkers: bezkers (330 =L, 250 i, and 400 i) are wusefuvl for
holding/measvri B s Wl gueous acidic DXZPH solution

ne lavrge fummel Is nesded for pouring the sruecus

*y e .
Y - S L. .

5 [ S at leasT one large graduated eylind
is veguired Jer zeasuring EPLC-grade water and izid when prepar
solut
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5.4.1.9 Too-loading Palange: . » one-place top loading balence 1s reeded for
veig‘ning out the DNPH crystals used to prepare the aqueous acldic DNPH solution.

5.4.1.10 Spatulas: spatulas are needed for weighing out DNFH vhen preparving the
agquecuys DNPH solution.

5.4.1.11 HPLC-Grade Wager: water (EPLC-grade) is required to mix.the aqueous
DNTH solution.

L

-

9.4.1.12 Evdrochloric Acfd: reagant grade bvdvochlo‘ic acid (npproxmtely 12N)
18 regquired for acldifying the agueous DNPH solution.

5.4.1.13 2. 4-Dinitrophenvihvidrazive: o  supply of wmoist solid 2,4-
dinficrophenyihydrazine (DNPH) is vreguired for preparation of aqv.em.:s acidiec DNFH
solution. The guanticy of water wmay wvary from 10 to 30X, Reagent grade or

eguivalent is regulived.

5.4.1.14 Eet?‘.\"le"e Chleride: tnethvlene chloride (-"1fable fo: residue and

pesticide analysis, GCs, HPLC, GG, SgeL,rnthLomc try er egulvalent) L3 recuired
for cleaning the aquzm.s zcidic DRPH golution, rimsing glassware, and recovery
of sample vrains. .

5.4.1.15 Cuelchexate: cyclochexane  (BRPLC grade) is required for cleaning the
agueoins acidic DNPH sclution,

EOTE: Do net use spectreanalyzed grades of cyclohaxane if this sa=mplin

methodology is extendad to aldehycdes and ketones with four or more carbon atons.

-

zenhanol (HPLC grade or equivalent) is regquire

ik
th
o]
1

H
b
e
} 1

18]

3.4.1.38 Formeidenvds: Aralwytical grads or aqz;ivala“:t forrzalicdahvyde is reguired
fox szicn ef suand. "r‘ . If other aldebydes or Kevones ave used, fnalysical

A Dagfrstizing Resgenr:  Each hawehiel '_
Fied within five dfys of snxnplisvg

a cemtalrar wnder 2 Suse hoed o & magne
large iy kar amd IUL0 the conctainer half Tall of BXiC-gprad:
grwnsy bortle frim EPIL-grede water, Suart the suirzing bay
rate To be as 157 as poesible. Using » g:‘a:‘.z.zated cylinder,
concentrated b"d"'Gf“‘ﬂ cric acid., Sflewiy wmour the coid :?..;. vive nuleric
Tel and noe Tnoaue waIE, ixh vre DNPRE omystzls
: nee {ree Tol meanvey and odd wo the
cation., Fillothe 8 L esntoinmer to tvhe (‘i Lowrrk with F2LO watar
1)l of the DNTH erystalz have dissolved over ";-"r.'.:, ald
T two rare hours.,  Conuinue the pro . DNFR
1 a sazerated solution has heen £
zraztion. Cravicy flltraticu =

sromina ;.e

v Lhe
wt a




much longer time is required. Sctore the filtered solution in an axmber boztle at
room temperature.

TARLE 1. APPROXIMATE AMOUNT OF CRYSTALLINT DNPHR USED
TO PREPARE A SATURATED 50% “'1"0\'

Azount of Molsrture in DNPH Yelghs Regquired per 8 L of_Sdlution

10 weight percent 31l g
15 welght percent g
30 welght pearcent 40 g

VWithin five days cf proposed use, p’ace sbour 1.6 L of the DNPH reagent in a 2

L sepavatery funnel, Add approxic “ly 200 2, of mevhrlene chloride and sicopper

the funnel. TWrap the stopper o‘ the funnel with paper towels Lo abscrd any
s

leakage. Invert and veut the fummel. Then shake vigeorously for 3 r'uutas.
Inizially, the funnel should be vented freguently (every 10 - 15 sec). A .er ihe
layers have separated, discard the lewer (organic) layer,

Extract the DNZE a secoend time ¥ith methylene crloride and f*na]‘y' with
cyclohexane. nen the cyclohexane layer has sepavaeted fveo the DNPH reagens, the

cycliohexane laver will be the top layer in the separatery funnel. Drain the
lewer layers (the clezred extracted DNFX reagent sclution) into an ambexr bottla
that has been rinsed with acetenitrile and elloved to dry.

ake two a2liguots of the extracted DNTH reagent. The

size of the aligucts is dependenz upon the exact saspling procedure used, but 100
= Is Yeascngbly representative. To ensure that the backgrownd in the reagent
is &cceptavle for field use, znalyze one aliguot of the reagent accerding to the

pProcedure CTA Draft Methoed £313.  Save the other aliguc: of aguecus acidic

el E
BEPE foT use as a mzihed blank when the analysis is perficrmed.

5.6.4 Eninuaunt no The Tield: Tightly cep the boutle centaining extrazued DNER
reagent using a2 Ueflon¥-llned azp. Scal zmhe Tovtle with Tellnn® tape. Aftay the
botzl label . e placed ‘u a Iricsica-tep crn (painy con ou
eguliv ) layer of granulated chescoal and zrored atv
azble

1L the DXNFH reag Certrel crxineriz, ’*F Teagpoent may be
racraged to meeT irx roirements end sent e ling azex.
I the Qualicy COﬁ““a' ?;:e:ia sve ot mei, the reajen: ralx;io: may be Ye-
extracted or the sciuiionm may Pe re-preparcd and the extscction sequance
repeated. .

thin Live ﬁ:yﬁ of extrrctiva, an
¢ ¥ernod EALS. If whe vraper.
nn sy ke ured. IF vhe reagers
erpent must pe discarded ant new

J-£0
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5.4.5 galculazfon of Acceptable Javels of Impuxixies in DNPH_Reagent: The
acceptabdble {mpurity level (AIL, pg/ml) is ealculated from the expected analyna
level {n the pampled gas (EAL, ppbv), the velume of alr that will be xropled ~t
etandard conditions (SVOL, L), the forsula veight of the analyte (FW, g/mol), and
the volume of DNPH resgent that will be used in the fxpingers (RVCL, mi):

AL « 0.1 x [EAL x SVOL x Fw/22.4 x (FW + 180)/F¥)/(RVOL x 1000) .

where 0.1 is the zccepzable contaminant level, 22.4 is a factor reiating PPbV to
g/L, 180 is a factor relsting the underivatzized analyte to the derivacized
snalyte, and 1000 %= & unit conversion factor,

5.4.6 Dispesal of Exes

$s DNPH Rezgept: Excess DNPH reagent may be returned to
the laberatory and recws
4
e

- oT trealac as agqueosus waste for disposal purposes,
2,4-Dinirtrephenylhydrazine is & flomma®le solid when dry so watey should not be
evaporazed froz= the solution of the reagent.

5.5 Field Spike Srandard Frepazation: To prepars & formaldehyde fileld spiking
standard at 4.0L mg/zil, use & 500aL syringe to transfer 0.5 ml of 37X by weight
of formaldehyde (401 mg/zl) to a 50 ml wvolumerrie flask containing approximacely
40 L of methanol. Dilute to 50 mi wirh methanel.

6.0 SaMPLY COLLECTION, FRESERVATION, AND HANDLING

[

6.1 Becausa of the cozplexity
I & te

ef nhis method,
in and experienced with th T ce

Tiel nmel zheuld be traired
Sures in orde i

in reliable resulrs.

€.2 Jzhorarerv Prensaraztisn

o

6.2.1 A1l the cezponents shall be maintained and calibrazced aceording te the

14
- -
Procecure described in APID-0578, unless ntheirwise specified.

2.2 Welgh several 200- to 200-g porzions ef silica gel in alrtight contalinars
to the nearest 0.5 g, Fecerd cn ez container the resal welgnt of the silica
g2l plus containers, £z an altermative o prevelghing the sillca gel, it ouy
inrtead be weighed direstiy 4inm the impinger or saxpling holder jusc prisz to
Traln assembly. ;

6.3 Frelim rorminavicrns:

€.2.1  Select the sazzling rive and the =irims . solinta
aceording to IPA Method 1 ow other welevent criverli.  Dever-ing The sctack
pressure, tezperziure, and ramie of viloeluwy hesds vsing EPA Metod 2. A leake
check of the piver lines according Us FFA Hetlnd 2, Sestics 2.4, must bLe
Pericuuec.  Determine Ile stack gos molsture ¢rmterT using ERL 4 sreximation
Hethod 4 eor ius alzexv.vives to esuabl ish estirazes of fsekinet: o seopling-rate
sevzings.  Deterzinme it szask gas dry pelecula velght, as dereribed In EVA
Method 2, Scenion 3.6, I " : ]

welght deterninarion

with, and for the sam

€.3.2 Selezt a noncle size e ramge ol velocivy YLeads 5o that in is
BCY Mecessary Lo change © it orcder to maintain isokinetlic sazpling
vates below 28 L/m=in (1 ; . @0 wnot change tha norzle,




Ensure that the proper differential pressure gauge is chosen for the range of
velocity heads encountered (see Section 2.2 of EPA Hethod 2).

£.3.3 Select a suitadble probe liner and probe length so that all traverse poines
can be sampled. For large stacks, to reduce the leng “h of the probe, consider
sassling frox opposite sides of the stack. -

6.3.4 A minimusm of 45 fr) of sample volume 1s required for the denermination of
the Destruction and Removal Efficiency (DRE) of formaldehyde from incineration
systens (43ftd is equivalent to one hour of sampling at 0.75 dsef).
sazTple voluzme shall be collected as ecessitated by the capacity of the DNPH
reagent and analycical detection limit censtraints, To ditermine the ninime
sa~ple volume reguired, refer to sazmple caleculations in Section 10.

£.3.5 Determine the total length of sazpling time needed To obuain the
idenrified minimum voluze Ly compating the anticipated average saxpling rate vith
the volume regquirement., Allocate the same time to all tra"erse polints delined
by EPA Mechod 1. To aveld timekeeping ervers, the length of tize sauplied atv each
traverse point should be an Integer or an integer plus 0.5 min,

£,.3.6 In scxze circumstances (e.g. batth cycles) Lf may be necessary te sazple
E : n

for shorter times at the traverse -points and to obtalin smzaller gas-volurwe
sazples, In these crres, ceveful documentation must be mzintained In order veo
allow accurate calculation of concentrations.

£.4.1 During prepavation and assexbly of the saxpling train, keep all epenings
where contamination can eceur covered with Teflon® film or aluminum foll unuil
Just prior to assexmbly er uﬁhil sazpling is adbeut to begin

ané leave the

expected concentra:n

izpinger may »

approninately

fourth dmping

antrained and

gel container

Alrervatively

the nearest O

6.4.2 With a glass or guivtr linmer, inmstall the sclected nozzle using a Viton-A

C-ring vhen stack tenpersiuves arc <Z860°C (ELU°F) and a woven zloss-fiber gaske:
en te ave A\FID-0376 (Rom, 18972) For dewsils.  Qther

¢ ;l& v inless zoeel v T Flord Feozulos mey

=rrodstant wrpe or by sore cthur nerhsd te

stoek or duct for cuch nempliing point.

B o '
of sili:one Eroase nay be ured on
tnhe i:;‘ﬁg x uld

. x
5) of the ground las" jeints to

Addihional.
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minimize s{licone grease contamination. If necessary, Teflon® tape may be used

to zfesl leaks. Comnect all temperature senyors to an appropriate
potep~iome:cr/display uwnit, Check all . temperaturs $ensors at  axbien:

ezperature.

6.4.5 Place crushed fce all around the f{=pingers. .
€.4.6 Turn on and set the probe heating systex 2t the desired operating
texperature. Allow tize for the texmperature to astabilize, e

‘.

£.5 leak-Check Procedu—es:

6.5.1 Pre-tesr leak Check:

6.5.1.1 After the sgazpling train has been assembled, turn on and set the probe
neating system at th deslred operating temperature. Allow time %oz the

[
Ceapexature to stabllize. I£ a Viton-A O-ving o other lsak-fre: coamnection is
tsed in assemelina the probe nozzle to the probe liner, laak-ch. ek the train az

.

the sampliing site by plugging the nozzle and pulling a 38%.mu Eg (15 in Eg

tr

“OTEZT A lowver vacuum may be used, provided that the lover vecuum is not exceeded

4 -
during the test.

6.5.3.2 If an asbestos string 1z used, do not comnast the rTobe to the trsin
during the leak check Irstesd, leak-checx the train by first atraching 2
carbon-filled leak c“eck fzmpinger zo the Iinlet and then plugzing the Iinlev and
pulling a 3Bl-z== Hz (15 in Mg) vacwss. (A lower vacuuc “ay be used 1f this lower

5
vacuum Is not wuxceeded during the test.) Then commess the probe to the Tra
leak-check at obout 25 == Hg (1 in Hz) vacuum. Alten natively, leak-check the
probe with the rest of the sampling tra

# Tates In exce =

in in ene stepr at 381 == Eg (15 in Eg)
of the average sa=pling rate cr >D.00037
55, &Te acceptable.

€.5.1.3 The fzllowing lezk check fnstructicms for the sazpling
in APID-0575 and AFTD-03E} may be helpiul., Stavs the pus; z
va:ve fully open and ccarrar-adiust valve completely elosed. Prru,ally ecpen vl

{

2
coarse-xdjiust valve 2n:d $lowly close the finsc-adiust valve writil the desivid
veocuuz is resched, Do pgor reverse ditesztion of the fine-adj:sm valve, as 'Li d
w~1’ b-"P up into whe train., 1I ¢he deslired va e 2

Ligher vasuum or end the leak check, as sﬁcyn helow, and
staTr over, -

5.4 When the Jeak checlk 1s com: Leaved, £irxg

) t slewly vezove the plug frex the
Irlet tTo the probe. When whe wvacuuxm dreps Te 137 mm (5 ind Hg e less,
fizediately cleose the ccarse-adiust valve, Switch oS the punping systan and
recpen the Iine ‘adjus: valve. Do Tlve-zdjuss valve until the
coarrs-adjust valve haz been closed liguld Lo the {=pingerr fuon
belin; forced ba Ls T inTo the sazpling line :nd silica gel fren teing envrained
tackv.7d inte the third {mpirgzer, o

6.5.2 -leak Crecks Durivs Savslisme Foong: .

6.5.2.1 If, during the sampling run, a compounent change ({.e impinger) becozes

~ A
LT A
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necessary, a ieak check shall be conducted immediately after the interzuption of
sazpling and before the change {5 made. The leak check ghall be done according
to the procedure described in Section 6.5.1, except that it sghall be dene ac o
vacuwmm greater than oo equal to the maximum value recorded up to that point in
the tes=. If the leakage wate &5 found to be no greater than 0.00057 =¥/min
(0.02 cfm) or 4% of the average sazpling rate (whichever is less), the resulss
are acceptable, I a higher leakage rate is obtained, the tester must vold the
sa=pling Tun.

k

¥QTE: Any correctien of the sazmple volume by calculation reduces the integzity
of the polluzant concentraticn data generarted and wust bc avoided,

6.5.2.2 Izzediately after a compenent change and before sazpling. is re-
inficiazed, 2 ieak cheun similar te a pre-test leak check must also be conducted,

ia e

£€.5.3 Posr-rest leak Check:

6.5.3.1 A leak check 45 wmandatory at the conclusien of ezch sampling yun. Yhe
leak check shall be done with the saze procedures :s the pre-test leak check,
except that the post-test leak check shall be conducied 2r a vacuum greatexr than
or egqual fo the maximuz value reached during the saxpling run. If the leaksge
rate is found to be mo greater than 0.00057 md/mia (0.02 cfr) or 4X of the

gverage saxpling rate (whichever is5” less), the results are azcceptable, iz,
havever, a higher leana?a rate is ohtalined, the tester shall racord tthe leakajya
raze and veoid the sazpling zun.

£.6 Sa—plinr Train Osevaticn:

6.6.1 During the sampling run, maintain an isckinetic sazpling rate to within
102 of true is ok;ne_ic, below 25 L/=in (1.0 afx Maintain a texzperature around
the probe of 120° 14°C (248 = 25°F).

£€.6.2 For ezch run, record the data on a davta sheet such as the cne shewn in
figare 2. Be sure to recosrd the inizial dry-gas meter reading., FRecord the dry-
gas meter readings az tha : e f each serpling tice increzent, when
changes in a fter each lea check, and woen
sazpling is ha Quived by Figure 7 o least once av
each sawple .ment nd addizicrzl readings when
significint velocivy head readings) mecnssitat

addiziencl & nd zero the mzoxetel . PBecause the
manomeler le to wvibrations and texperstuve changes,
make periodi

£.6.3 Claan the 2 test run to elirninate ie chance
of sampliing depes s&rﬁ"“g Temove zhe nezzle eap, verlfy
that the filterx at the specified wmruperarure, and
we:ify that ;..ﬁy pesiticned.  Fo.itlen 1tle
nenzle 2y the £ ti yolnsing ¢irectly irntae the gis
ztream, Immedliately star .he purp and adiust hae “lo" to Lot
Komographs, which ¢id {= the xapi adjus:ce“, of tha Is

without excessive cenpun-ticons, srve avall-Lla, Ther. nomc

Lse wnem the Type $ pivet tube comfficic-e is Q.84 2 0.0 o Fes
eguivelent dens*hj (cry zoleculsr weight) Is eguel to 2§ = 4., APID-0576 desails
the pro ocecure fov using the nomographs. If the stack gas wolecular welght and
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the . pltoz tube coelficlenc are outside che above ranges, do mot use -the
nomog*aphs unless apﬂ'opriate stcp: are taken to compensate for the deviations,

6.6.4 When the stack {s under signifiecant negative pressure (equivalent te the
heizhs of the izpinger stexz), take care to close the coarse-adjust valve before
inserting the probe into the ztack in order ro prevent liquid frem backing up
through the train. If necessary, the pusp may be t"“ﬁcd on with the coarse-
adjust valve closed,

6.6.5 When the prebe is in position, block off the openings around the probe and
stack access port To prevent unrepresentative dilutieon cof the gas streamn.

£.6.6 Traverse the stack cross rectien, as required by EPA Method 1, being
careful not to bump the probe nozzle into tbe stack walls when sanmpling near the
walls or when removing or inserting the probe threough the access port, in exder
o winizmire the chance of extracting deponsited material, '

6.6.7 During the test run, make periodic adjustmenis to keep rle Tamperature
around the probe at the proper levels. Add more ice and, &f neces:ary, salt, to
mzintain a temperature of <20°C (68°F) av the s{lfica gel outlet. \JIso
reriodizally check the level and zero of the manometer.

€.6.8 A sirgle train shall be used £5x the enulire sazpling run, except in cases
where simulirzanecus sa=pling 1s required in two o more geparate ducts 0OX &AL oW
or more different locations within the zmame durct, or in cases where equipzent
fallure necessitaces z change of trains. An additional rrain or additienal
trains wmay also be used for saxzpling when the ca,ac‘ty of p single tTrain is
exceedad,
6.6.9 ¥Wnen two or more ntrains are used, separate analyses of components from
each tvalin shall be performed. If mule i“le trains hazva bBeen used beciuse the
ity of a single train would be exceeded, first impirgers fronm each train may
g a c f£rom each trein may e combined
s v, s 0ff the coavse-aiinst valve, roZove
e ¥ zle o ack, marn eff the puzp, reserd the sl dry gas
meter zeading, end cenduect a post-test leak check. Alro, lezk chech the piter
lines as T3A d The l1inss must pars this lezk chezt In exder
T i
€.6.11 Caisulate percent isokinexic? "y (zea Methed 2) to devermine whetheyw the
Ten was vzllc or another test shouwld be :made,

7.0 5&MPLE FICOVERY

7.1 ¥Yrewavetnion: -

7.1.1 Froper ol ezmup y'ﬁceﬂ‘“e boginn as secen as the prebe Lr removed frem U
srack at the end i the "arp,i?t period.  Allew tﬁq'“:nbe to cocl. Woen t.s
vrobe ci&n be hendled naf Fely, wipe ol ril extemnal parziculaze watuer mesl The
tip of the prebe nezzle and place 2 cap cver the tip to pwevent leosing o7 palning
pertlculate mattey. Do moz czp the prol. rip tightly while the zaxpling train
is cosling becauses a vaowrsr will be creaced, draving liguid from the dmpimzers
back through the sazpling train.

(e
1

I
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7.1.2 Before moving the sazpling train to the cleanup site, remove the probe
from the sampling train and cap the open outlet, being caraful net to lose any

condensate that might be pregent. Rexmove the wabilical cord from the last
{=pinger and cap the izpinger. If a flexible line is used, let any condensed
water or liguid drain into the {=pingers. Cap off any open Ixpinger inlets and
ouzlezs. Ground glass stoppers, Teflon® caps, or caps of other {nert materials
may be used to seal all openings. -

7.1.3 Transfer the prebe and impinger assembly to an area that is clean and
protected from wind so that the chances of contum*ﬂahing,or losing the saxple are
winimized.
7.1.4 Inspect the train befcre and during disassexbly, and note any abnormal
cendiciens.

7.1.5 Save a portion of all washing soluticns (methylene chloride, water) used
‘o“ cleawup as a blank. Transfer 200 =L of each solution directly from the wash

tle being used and place each in a separate, pre-labeled sazple container.

7.2 Szmle Contalners:

7.2.1 Cgozvainer 1:  Probe and Impinger Casches. Using a graduatzed eylinder,
reasure to the nearest ml, and record the volume of the solution In the firsc
three impingers. Alternatively, the solution may be welghed to the nearest

0.5 g. Include any cendansate in the probe in this determzination. Transfer the
irpinger solution from the graduated cylinder into the azbey flint glass bettle.
Takxing care that dust on the outside of the probe or other exterior surfaces does

L
ot getn invo the s
{including the prob

o]
)
!

[»]
a=ple, clean all surfaces to vhich the sasple is exposed
e nerzle, prehbe Ficving, probe liner, first impinger, an

izpinger connector) with methylens chloride, Use less than 5300 nl for the enziv
wash (250 =L would be beuter, if poessible). Add the washings to the saxple

conitainer.

.2.1.1 Carefully xemecve Thne probe mnoznle and rinse the inside suriace with
= ene chloride from a wash bottle. Erush with z Teflon® bristie brush, and

irse until the rinse shovs mo wisible perruicles or vellow color, after which
make 2 finsl rinss of the {nsfide nuvrfaca. Erush and rina e ‘“n*dv parts of
the Swagelok® Fitting with methylene chloride in a sivilar vay.
7.2.1.2 Rinse the prebe lirer with methylene chleride. Vuile sguiriing the
zethylene chlioride o the upper end of the probe, til: nnd wTetate the prove 50
that all imside surfaces will be wetted with methvlene chloride Letr the
methylene chloride drain from the lewe:r «nd inte zhe razple ccr:aina:. Tre
Tester ot Trae d
vas
in g
proh
cavnle of the probe, o
erloride, watar, and particulate ratter that {5 brushed frox th probe, " Run tha
trush through tne »rebe thrie times o more. With gtalirniers steel ey orlier mevsl
Probes, run the Brush throush in the above prescribed merner ap least . i< tir :s
S-nce there may be s:-ll erevices in which parciculete matter cean be entrappea.
Rirse the brus H wirh methylene chloride or water, and guantitatively collect
these wvashings in the sazple conzainer. fter the brushings, wake a final rinse

N Y e B
- . »
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of the probe as described above.

NOTE: Two people should clean the probe {n order to minimize sazmple losses,
Between sampling rums, brushes must be kept clean and free from contaminatien,

‘

7.2.1.3 Rinse the
cornecting Tuwoing)

th

J*de surface of each of the fivgt three Impingers (and
three separvate times. Use =2 :311 portien of methylene
chlorfde for each rinse, and brush each surface to which sazple is exposed with
& Teflor® brisctle b*ush to ensure recovefy of fine particulate mitter, Wat
w11l be required for the recovery of the ixpingers
guantity of methylene chloride, There will he at least two phases In the
i”?iﬂgE*s. This Two-phase mixture does not pour well, and a significant ancun:z
0% the izpinger catch will be lefr on the walls., The use of water as a rinse
wakes the Trecovery quantitative. Make a finzl rinse of cach surface and of th
brush, using both methylene chloride and water.

't

ur

7.2.1.4 After all methylene chloride and water
the been colleczed in the sazple container, tighten the 1lid szo that solvent,
ater, and DNPH reagent will noet leak out vhen the cortainer is shipped to the
labora.ory. ¥ark the helght of the fluié level to determine whethex leakage
occurs during transpert, Seal the cantainer vwith Teflon® tape. label the
gntaliner clearly te identlify its centents.

-

7.2.1.5 1f the first two Impingers ave to be analyzed geparately to check for
breakthrough, separaze thez centents and rinses of the wwo impingers into
individual cenmtainers. Care wmusyh be teken to aveld physical cavryover froz the
first izpinger zo the second. The forzmaldehyde hydrazcne s a solid which floats
and froins on tep of the impinger sclution. Any physlecel cartryover of collected
zcisture into the seceond irmpinger will invalidate a breakthrcough assessment,

7.2.2 Contalpey 2: Sample Blzvk. Prepare a blank by using an azber £lint gleass
contairer and addins a volume of DNPH reagent and methylene chloride egual to the
total voluze in Container 1. Process the blank in the same mannmer as Contalner
)

7.2.3 Conzeimav 3: Silica Gel. Noue the coler of th To

deteruine ﬁhe:be: i 'as Dearn completely spent an ts
cendivien. ne 1lmpiloge cc:tz’ning the silica gel le

———

LIANEEOTE cc:_aiﬂc* with Pw.n en sealed wich vightly #lizirg ecapz o gplugs.
Creund-glass stoppers o*,iuflﬂn@ caps 1 z¥y be used. “he siliecz gel impinger
should then be labeled, covered with aluminum fell, nnd pac e o
Ttransport To the 1a"'*"“o*: . If th; siiics 5&’ i remeved Ir !
testeT zay uwse a fusin.el te p the sllica gel pxd 2 ubber 3

the si ica gel frem ehe fupinger. It dz pot necessaIy Lo venave

of dust partiecles ui b

Teno e nhe

use water ¢r other

inw the field, the spent

to the measest 0.5

7.2.4 Sample conzain

contzzt with ice.

BTe glass, protected

during shipzenzt so

in addition to the specifiied

washings and particulate matter

—




8.0 CALIBRATION

8.1 Prche Nozrle: TFProbe nozrzles ghall be c2librated before their Infitial use
in rhe field., Using a microczezer, measure the inside diameter of the nozzle to

the mnearest 0.025 w= (C.001 in). Make measurements AT three zeparate places
across the diaseter and obraln the average of the measurezents. The difference

besween the high and low numbers shall not exceed 0.1 "z (0.004 Iin). %When the
ozzles become nicked er cerrcded, they shall be replaced and calibrated before
uze. Ezch ncrzle rust be perzanently and uniguely identified.

8.2 Zitot tube: The Type S pi ot tube asse_bly sHa7l be calibrated according

to the procedure ocutlined in ction 4 of EPA Method 2, or assigned a mominal

coefficient of Q.84 Lf {ix ‘s ot visibly nicked or corroded and if it meets
design and intercomponent spacing specifications.

8.3 Mergrineg gygram:

§.3.1 Before its inicial use in the field, the metering system shall be
calibrated according to the procedure outlined Iin AZTD-0376. Instead of
physically adjusting the dry-gas meter dial readings to corrxespond to the wet-
test weter readings, calibration factors may be used to correct the gas meter
¢ilal readings pathematically to the proper wvalues. Before calibrating the
meneTing svstem, LT is suggested that a leak check be conducted. For metering
systexs having dizphraps punps, the nermal leak check procedure will net detect
leakages within the

puzp. For these cases, the following leak check procecd*c
vill apply: mzke 2 ten-:i wte calibraztion rum at 0.00057 n'/min (0.02 cfx). At
the end of the run, take the difference of the measured wet-taest and dry-gas
meter volumes and divide the ifference by 10 to get the leak rate, The leak

rate should met exceed 0.00037 =*/z=in (0. 02 et

8.3.2 Afzer each field use, check the calibration of the merering system by
terfcrming three calibrazion Tums aT a single intersmediate crifice setting {(based
o eld tegt). Set the wvacuum &T tThe maxious value reached during

n the p*e“'o;s fi
e

L]

systen. Calceulate the averags value o the
bration has changed by more than 5X, recalibrate

ol orifice setlings, as outlined in A¥ID-0376.

St The vagcuw:, inserl & valve beTween Lhe wet-test mefel
et T

i w
i}
h—t
L]

Y

g
)
7
™
P
8]
]
H
m
t
2]
X

ing swssen: The pof“icﬁ of the sampling train froz the
woe meder (see Figure 1) such,d be lezk-checked prior vo
E . Lezkaye after the puzp will resule in les
is aczuelly saxpled, U'e the following procedure: C
te s

ot
[ ¢ ]
iy v
o6 i
) ot
" Lo
® ¢
s omorT
O 1y I

-

: vh noone-hele mubber stepper with subber
d inmto the crifice exhiaust piy«. Disconmezt and vent the lew side of th
nozeter. Close c¢Zf the Low side crifice tap. Pressurize the systen
- 7 in) water colvn by blerlng inte the mubber tubling. Fineh
sing oud okbserve the mancsetey fo 1 rin, A loss oY pressvre on the
leeter A leak In the meter box. lezks must be corvected.
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8.4 pProbe heater: The probe heating-system wmust be calibrated before fts
infitial wse in the field according to the procedure outlined in APTID-0576.
Probes eonstrucced according to APID-0581 need not be calibrated "ff the
calibreeion curves in :PTID-0576 are used.

8.5 ZJesperatuye gauves: Each thermocouple must be permanently and uniquely
maTxed on the casting. All mercury-in-glass reference thermometers must conform
to ASTM E-1 63C or 63F specifications. Thermocouples should be calibrated in the
laberavery with and without the use of extension leads, If externsion leads are
used {n the field, the thermocouple readings at ambient air temperatures, with
and without the extenslion lead, must be noted and recorded. Correction is
necessazy if the use of an extension lead produces a change »>1.5X.

B.5.1 JIoninger and drv-pas mezer thermocounles: For the thermocsuples used to
neasure The. temperature of the gas leaving the fmpinger zrain, three-point
calibration at ice water, Toom aix, and boliling water tewperatures is necessary.
Accept the thermocouples only if the readings at zl) three temperatures agree TO
23°C (3.6°T) with those of the abseolute value of the reference thermorerer.

8.5.2 Probe and stack therrocounle: For the therzocouples used to indicate the
probe and stack temperatures, a three-point ralibrartion at jce water, boiling
water, and oz oll bath temperatures must be parformed. Use of a polnt st room

ir temperature is recommended. The thermozeter and thermocouple must agree to
within 1.5 at each of the calibration points. A calibratisn curve (equanticn)
may be censtucted (caleulated) and the darn extrapclated to cover the entire
TezpeTatuTe range suggested vy the manufacturer.

initially and before each test series to
¢f rhe mercury barometer or the corrected
& nearby National Weather Service Station

14 3 e ba
agree o within 22.5 zn Kz (0.1 in Kz
barcmetric pressure value reporzted b
{same altitude abowve sea level).

8.6 Brronmezer: Acjust th
-

alznice before each test

be within =0.52 of the

wal figurs beyond that

o

2 o : b
of the asquired diva. PReound ¢ff filpures afrer Iinmal caleoulatien,

- -

To deterzine the total fermaldehyde im =g, use the Zellowing eguation:

J-43




Total mz formaldehyde = C, x VX DF x

{[g/mole aldehyde]}/{g/mole DNFPH derivatlive]) x
0™ =g/pg
vhere: )

S
Cq =~ measured conceniration of DNPH-Iformaldehyde derivative, pg/m;,

V ~ organlec extract volume, mL

DF = dilution facrvor

9.2 Formaldehwde concentration in stack gas:

Determine the forxs a1de yde concentration in the stack gas using the following
egquation;

€C: = K [total formaldehyde, wg] / ¥auwn
where: e
K = 35.31 £/ 45 V.., Is expressed in Ernglish umits

- 1.00 m?/=3 4f V_(y.sy 15 expressed In metric umits

Vitgney = Volumxe of gas sarcple a2s measured by dry gas meter, corrected To
ndard cenditions, dsen (dsel)

8.3 Average Dry¥ GCas Metver Tewperature and Average Orifice Pressure Dvep are

obtained frexz the dzza sheet.

8.4 EBrv CGag Velumwe: Czleulaze V..., and adiust for leakszpe, i1if mecessary,
L4 e 4

vsing the eguation inm fecuicn 6.3 of ZFA Method 5.

of Watery Venor znd Nelgrure CCﬁtET”: Caleulote the volioe of vater
4 5-3 of EZA lMethod 5.
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10.1 From prxior analysis of the wastc fced, the cencentrinion of formaldehyda
(FORM) intvroduced into vhe combustion rystem c:m ke ecrlevizted, The degres of
cestruction and remcval efficlienzy thav is requirid ir uged wo determine the
zmaximenm smount of FORM rlileved te be present in the effluent. This amount iy
be expressed as:

——

mE e

L
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Hax FORM, Mazs =

[ (WF) (FORM, conec) (100 - XIDRE) ] / 100
vhere: .
¥¥ e« pass flow rate of waste feed per h, g/h (1b/h) - .
FORM, = concenzration of FORM (wt X) fntroduced {nzc the combugtiéq process
DRE = percent Destruction and Removal Efficicncy raqhired
Hax FORM =~ mass flow rate {(g/h {1b/h]) of FORY ex trced fro= the combustion
source
10.2

exhausted from the sciurce.
of preliminary EPA Method 1 -

Volumetri

Max FORM, conc = [Hax FORM, Mass

wvhere:
- voluzeTriec flow rate of e

D¥oesintay

¥ORM, cone = anrticipated concent

g/dsenm (lb/dscE)

10.3 In making this caleculatien, it
lezst ten be included,

[(IDlegpw x 10] /[FOR, .1 = V,
where:

T L
clume
10.4

cn & tetal velume eof Z00
cdetermining a volume to be

z.
PR

=i,
sacpled.

vation of

The follewing a;a?yt cxal detacticow
two Impingers) ir

The average discharge concentration of the FOEY Iin the wffluent gas is
determined by comparing the Hax FORK with

the wolimetric
c flow rave daty are avalils!

4 detezminarions:

1.7 DVqrsisnay

xhaust gas, dscz (dscf)

the FOEX in the exhaus:

s recommended that &

Im entlre sxupling =rainm

o be collected at dryv-gos meter

lizlits and

J-51

flew rave being
ble as & result

gas streaz,

‘?E Reagenuv Capacity (basvﬁ
2lso be considered




Table 2. Inscrument Berecrion Limits and Reagent Capaciry for Formaldehyde
Analysis?

Analyte - Detection Limic, ppbv?  Reagent Capaciry, ppmv

. 66
) 70
=75

33

E 79
79

84

84

88

84

89

.93

formaldehyde
aczetaldehyde
acroielin
acetone/propicnaldehyde
buryraldehyde
methyl ethyl ketone
valeraldehyde
isovaleraldehyde
hexaldehyde
benzaldehyde
o-/m-/p-toluzldehvde
dizmethylbenzaldehyde

NMWPHwWwbkiinutnuwy @

O b b 3 s

[y

Cxygenated compounds in addition to formaldehyde are Iincluded for comparison

3
with forzaldehyde; extensicn of the methodology to other compounds is possible.

? Detectieon limits are cdeterzined in’salvent. These values therefore represen:
the optlizum capa®ilicy of the methedology.

fo¥

11.0 QUALITY CORIRCL

.6
=9

11.1 azpling: See EFA Manmual 600/4-77-027b for Metd 5 gualicy control.
ce prograx reguired for this pethoed includes

analysis of field and mezthcd blanks, procedure validations, and analiysis of
The assesszent of combuszion data and positive vificazion and

ticn of Zormaldehyde are dependent on the intezrity of the sazple
nd the precisivn and ascuracy of the analytical methodelogy. GQualivy
e procedures for this methed are desipned to menitor the performance of
ytical wethodelryy and te previde the reguirved infermavion to Take
tion L% preblems are observed in laboratory coperaticns or in field
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.1 Field Flemks: Field blanks :must be submitted vith the sziples collectesd

s te The field blanks include the s:xple bovules contalining
reccvery solvents, methivlene chloridas aad water, and unused

t a =l , one corplete saxpling traln will be assextled in the
é Eirng area, taken to the sazpling area, and lesk-checked at the beglinning
ed el the testing (e¢r for the same -rotal number of times as the zetval
ling train). The prebe oFf the blank train must be heated during the sampl:

reovered as I 4t were an asuual test saxple.  No

D

I R & I
[SX I S 2 TN = N N
1
o

a th gt @ R
foo

-

i c
ous sample will be par:iad threugh the Blank sazpling train.

11.2.2

znks: A method blank must be prepared for wvach set of
lens, to evaluate contaxinatien saund artifeeus thaw can be
oz glessware, Treagents, and saxzple handling in the laborztory.
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11-2-3mpfi£l§“ﬁnik£3 A f£ield spike is performed by introducing 200 pgl. of the
Field Spike Standard into an Impinger containing 200 mnl. ef DNPH soluzion,
Standard impingar recovery procedures are folloved and the £leld npike sample Is
returned to the laboratory for analysis. The field spike 15 used as a check on
field handling and recovery procedures. An aliquot of-the field splke standard
is vectained in the laboratory for derivatization and comparative analysis.

12.0 MEZTHOD PERFORMANCE

b

12.1 Hethod verformance evaluation: The following expected wethod performance
parameners for precision, acecuracy, and detection limlts are provided In Table
3. -

Table 3. ' Expected Method Performance for Formaldehyde

Parameter Precision *Accuraey? betection Limitd
Matrix: Dual 21.5% RPD 220% 1.5 = 1077 1b/f£c?
trains o (1.8 ppbv)

1 Relative pexcent cifference limit for dual wuralins.
2

Limit for field splke recoveries.
The lower repeciting limit having less than 1% probabilivy of false pesinive
cetection,

LX]
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fnvironmental Protecticn Agency

MerH0D 25A—DETERMINATION OF TOTAL Gas-
7 gous ORcanNic CONCENTRATION USING A
Fraxr [ONIZATION ANALYZIR

1. Applicability and Principle

1.1 Appifcabllity. This method applies to
the mesasurement of total! gaseous organic
concentration of vapors consisting primarily
of aikanes, slkenes, and/or arenes {aromatic
rhydrocarbons). The concentration is ex.
pressed In terms of propane (or other appro-
priate organic calibration gas) or in terms of
carbon.

1.2 Principle. A gas sample s extracted
from the source through a heated samaple
line, if mecessary, and glass fiber filter to a
flame icnization analyzer (FLA). Results ara
reported as volume concentration equiva-
lents of the calibration gas or as carbon
equivalents. '

2. Definitions

2.1 Measurement System. The total
equipment required for the deterinination
of the gas conceniration. The system con-
sists of the following major subsystoras:

2.1.1 Sample Interfzce. That poition of
the system that is used for one or raore of
the following: sample acguisition, sarmmple
transportation, sample conditioning, or pro-
tectico of the analyzer {rom the affects of
tke stack effluent.

2.1.2 Orgaric Analyrer. That portion aof
the s¥stem that senses organic concentra-
ton and generates an output proportionsal
to the gas concentration.

2.2 Epan Value. The upper Umit of a8 gas
cencentiration measurernent range that is

Pt. 60, App. A, Meth. 25A

specified for affected source categories (n
the applicable part of the regulations. The
span value is established in the applicable
regulation and is usually 1.5 to 2.5 times the
applicable emission limit. I{ no span value s
provided, use a span value equivalent to 1.5
to 2.5 tixmes the expected concentration. For
convenience, the span value should corre-
spond to 100 percent of the reccrder scale,

2.3 Calibration Gas. A known concentra-
tion of a gas In an appropriate diluent gas.

2.4 Zero Drift. The difference in the
meastirement systemm response to a zero
level calibration gas before and after a
stated period of operation during which no
unscheduled maintenance, repalr, or adjust-
ment took place.

2.5 Calibration Drift. ‘The difference in
the measurerment system respense to a mid-
level calibration gzs before and after a
stated period of operation during which no
unscheduled maintenance, repair or adfust-
ment took plece.

26 Resporse Time. The time interval
from a step change in pollutant concentra-
tion at the inlet to the em!ssion measure-
ment system to the time at which 25 per-
cent of the corresponding Iinal value is
rezched as displayed on the recorder.

2.7 Calibration Error. The difference be-
tween the gas concentratiorn indicated by
the measurement systern and the known
concentraticn of the calibration gas.

3. Appargtus

A schematic of an acceptable measure-
ment system i3 shown in Figure 25A-1. The
essential components of the measurement
system aTe cescribed below:

ORGAMIC
ANALYZER
L AND

CrLIBRATION
VALVE

FLILTLR

<

Stack

PARTICULATE

HECORDER

SAMPLE
ral

Frgurn 2bA Y.t wgonic Conceniiraiion Mesoreiment Sysicos,
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3.V QOrgunic Concentration Analyzer. A
flame fonlzation analyzer (FLA) capable of
meeting or exceeding the specifications in
this method.

3.2 Ssmple Probe. Stainless steel, or
equivalent, three-hole rake type. Sample

"holes shall be 4 mm in diameter or smaller

and located at 16.7, 530, and 83.3 percent of
the equivalent stack diarmeter. Alternsative-
iy, 8 single opening probe may be used so
that & grs sample Is collected from the cen-
trally located 10 percent area of the stack
cross-section.

3.3 Sample Line. Stainless steel or
Teflon® tubing to transport the sample gas
to the analyzer. The sample line shouid be
hesated, U necesssry, to prevent condensa-
tion {n the line.

3.4 Calibration Valve Assembly. A three-
vwAY valve essembly to direct the zero and
calibration gases to the analyzers is recom-
mended. Other methods, such 3§ quick-con-
nect lines, to route calibration gws to the
analyzers are appliicable,

3.5 Purilculate Flter. An [n-stack or an
out-of-stack glass [iher filter is recommend-
ed §f exhaust gas particulate loading is sig-
nificani. An out-of-stack fliter should be
beated to prevent eny condensation.

3.8 Recorder. A sirip-chart recorvder,
analog computer, or digital recorder for re-
cording rmeasurement dats. The minimum
data recording requirement is one mesasure-
ment value per minute. Note: Thiz method
iz often appled in highly explosive aress.
Caution and care should be exercised In
cholce of equipment and {installsticn.

4. Celibrmtion cnd Qlther Goses

Gases used for celibrations. fuel, and com-
busticn air (£ recuired) sre contained in
compressed gas crlinders. Prepearation of
calibration gases snall be done according to
the procedure in Frotoes! No. 1, lsted o
Reference 8.2, Additionallrs, ihe mabufec-
turer ¢f the cylinder shouw 4 provide u rec-
gmmended shelf Hife for exnn callbiation gas
cFlinder over which thie conceniration does
not chamge more than =3 reent frorm thic
certified wvalue. For ibretion ges values
not gemerally aveial {f.e., organics he-
twesn 1 2nd 10 perzent Dy velumel, 2lterna-
tive methods for preparing celibration gss
mixtures. such s 2lution sysiems, may be
used with prior epprovel of the Adminisira-
o,

Celibtreticn gases uvsiuelly consist of pro-
pexe in sir or nitrcgen snd are determined
in terms of the zpen value, Organic com-
pounds other then pronzne can e used ol
Iowing the above guidelines and making the
eppropriate corresticns for response fanior.

* Mention of trade nar-es or specific prod-
ucts does not constitutle endorsement by the

Envirormmental Protection Agency.

4.1 Tuel. A 40 percent H,/60 percent He
or 40 percent H,/80 percent N, gus mixture
is recommmended to avold an oxygen syner.
glsra effect that reportedly cccurs when
oxygen concentration varies significantly
from a mesn value.

4.2 Zero Gas. High purity alr with less
than 0.1 parts per million by volume (ppmyv)
of crganic rmaterial (propane or carbon
equivalent) or less than 0.1 percent of the
span value, whichever Is greater.

4.3 Low-level Calibration Gas. An organie
caiibration gas with & concentration equiva.
lent to 25 to 35 percent of the applcable
span value,

4.4 Mid-level Calibration Gas. An organic
calibration gas with 2 concentration equiva.
lent to 43 to 55 percent of the epplicable
span value.

4.5 Xigh-level Calibration Gas. An organ-
ic calibration gas with & concentration
equivalent to 80 to 90 percent of the appll.
cable span value.

S. Megsurement System PerJormnance Speci-
Sficctions

5.1 Zerp IDrift. Less than =3 percent of
the span value.

5.2 Calibration Drift. Iess than =3 per.
cent of span value.

5.3 Cealibration Error. Less than =5 per-

nt of the calibration gas value,
6. Pretesl Preparulions

6.1 Selection of Sampling Site. The loca-
tion of the semplng site s generally speci-
fied by the applicable regulaticn or purpose
of the test; &, exhaust steck, inlet line, ete
Thne sample port shall be located at least 1.5
meters or 2 equivalent diameters unstream
of the gas discharge to the stmosphere.

6.2 Lecstion of Eample Probe, Insiall the
sarmple Lrobe so that the probe s centrally
lecated i the stack, pire, or duct and is
sesied tightly &t the star: port conmesdion

€.2 Mezsvrement Srulem  Freparmalion
Friar to the emiszsdor test -sssemble the
Ineasurement system following the manu-
fasturer's writtenr instructions {n prepaying
the sample interface and the organic sna-
. Mixe the syvster operable,

A eouinment can be calitrated for
aimmost any ranrpe of total organics concen-
trations. gh concentrations of orgen-
fc, {10 percent by volune a5 propare)
madifications o most comrmonly svailable
i Zre  nNecessLry. ne accepted
method of eguinment modification is to de-
tresse the size of the szmple to the analyner
through the use eof =z simaller diameter
somple capillary. Direct and coniiuous
meascrement ¢f orgasic econcentra.ion is a8
necesynry consideration vwhen dete:rmining
eny modification design.

6.4 Calibration Error Test. Imrmediatel¥
pricr to ine test series, (within 2 hours of
the start of the test) intreduce zero gas and
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high-level calibration gas at the calibration
valve assembly. Adjust the analyzer output
to the appropriate levels, if necessary. Cal-
culate the predicted response for the lov-
jevel and mlid-level gases based on a linear
response line between the zero and high-
jevel responses. Then introduce low-level
and mid-level calibration gases successively
to the measurement system. Record the an-
alyzer responses for low-ievel and mid-level
calibration gases and determine the differ-
ences between the measurement system re-
sponses and the predicted responses. These
differences must be less than 5 percent of
the respective calibration gas value. If not,
the measurement system is not acceptable
and rmust be replaced or repaired prior to
testing, No adiustments to the measurement
system shall be conducted after the calibra-
tion and before the &rift check (Section 7.3).
1f adjustments are necessary befcre the

*“pletion of the test serles, perform the
drift checks prior to the required adiust-
ments and repeat the cziibration folewing
the adjustments. If multiple electronic
ranges are to be used, ezch additionsl range
must be chacked with s mid-level calibration
g£as Lo verify the multiplication facier.

6.5 Response Time Test. Introduce zero
g35 into the measureme 1t systera atl the
crnlibration valve s-sembly. When the
srstem output has stabili:-:ed, switeh guickly
to the high-level calibration gas. Record the
time {rom the concentration change to the
measurerment system respeonse equivalent to
85 percent of the step change. Repeat the
test three times and average the results,

7. Emission Mecsuremnent Test Procedure

7.1 Organic Measurerment. Beg‘in SETN-
pling at the start of the test period, record-
ing time and any required process informa-
tion as appropriate. I*: pa.rnc-l..a: rote on

the recording chart periods of process inter-
ruption: or eycliv operatinn,

7.2 Iirift Determminstion. Immmedizicly
followm.g thic completion of the test perinod

and horily dwing the test peniod, reintro-
duce the zero and mid-level caliibraticn
EE.Ses. cne 2t & limme, to the ..;.ea.s‘m.e:::&'u
svstem 2t the calibration valve zssembly.
(K{LL no e.c:_n_.st::e: 15 o the messurement
system unti] af uer oth the zero snd calihia-
tion drift chezoks as Becord the wna-
lyner resporse. If ¢ iy ‘wlues excesd the
swecified Hrnits, imveHddate the test

Tesuits
Precedirgg the check and repest thie test fol-
lowing coarrections io the meesurement

systam, ;’\.‘tter,..l. ively, recalibrate the test
measvrement system as in Secticon 6.4 end

!‘ez)or‘t the resuits using botn sets of calibra-

tien data (fe., dats determuined prior 1o the

t«‘35?- reriod and datz determined foldowing
he test peried).

8- Orpenic Concentrotion Calculctions
Determine the average organic concentra-

tien in terms of ppmv as propane or other

calibration gas. The average shall be deter-
mined by the integration of the output re-
cording over the period rpecmed in the ap-
plicable rezulation.

If results are required in terms of ppmv as

carbon., adjust measured concentraltions
using Equation 25A-1.

C.=K CLw Eq. 25A-1
Where:

C,.=Organic concentration as carbon, ppmv.
Cowa=Organic concentration 2zs measured,
ppmy.
K =Carbon equivalent correction facter
K =2 for ethane.
K =3 for propane.
K =4 for butaxne.
K = Appropriate response factor for otner
crganic calibration gases.
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Absolute pressure oi stack <as, IN.HG.

Standard avsciute pressure, 29.92 IN. HG.

stack gas Tlow ratz corrected to standard

Cry bulb tempergtuce ol s:ack ¢is, OF

Vet bulb température o

T - ™ [ = PrA B -
fenet caxzling wime, min.
el 4 P P T TP [ .
L b YU U0E LT R ¢ EDE I RIS e I 1 T PO I A [ —_
=3 - F ~
Sthrla Jwe. Tl
- .
' e - PR £ - F ~r
droeme of 2 Lrenle es rartuisd by dry tiaoniter, (F
LI I - - - =T - = -t d - -
volvme Crs o ertnim prEg rzd Ry othe dev oo omstey
~ PR ~ g - . 1
Cirraztid L. oLl wivd conuitiens, viCF
+ - P - R . - - - e b - -
Tt cT o cllo~ owrroy e thE oory it ogorrnonL 4 .
- _— - ¢ - -
shanderd conmenlio, I
‘ - PR - e -t - - T - . [ad LA
PVITLZT FTTOLG STLTR T2E veLLuiLA, (T/000
2 - - - 'S - N LAl Ly
Yeror pressure & Tan, IN. HE.

K-8



A

!
1
t
)
!

E T U &n B B G I A By O T B AR Y D B aE e

YVi3wh = Vapor pregasure at Typ.-Id. HG

AH = Average pressure differential across the orifice
mater, L. WO,

&3 = Yelpeity pressura of steck cas, INO WO.

v o = [y test meter corraction coefficient, dimensionlass

~

o = foivel grs density. LRJACK




Interpoll Laboratoriaes
PM-1C Ecuations

Mg= 0.4A B _ + 0.33B, + 0.73 (B, + E.)

Mow M1 ) 2 (&
H, = Myil T80 ) « 0.8 (HO)

3 .

E3

Bom 152,428 + 0,2852 ¢, » 3,2375x107% &)

+ 0.33147 (3,) ~ 0.74143 MO

&
t
1

) (t:“ 4 _,‘q 1:‘ r!) T0.39%43
,.3_33]K10"3p[w-_:h ZW“J
bep “'5-)

>
*
]
|
i
|
!

C. ., -T1/0L




o1

(Ve = 1

P
/

70

4.
£

[

[ Lew] wi

- 3 [}
o] I

i bl =~

o iy o
= e ’

L3t
3
7t

!

o

Wil . b3 R
i
™ - i
4 N
R Y ro [
T .-.» 4
r Mg - “r
Ao o TN
- L
oy -t ™
m iy oy
Wy () <y
+
.

!
'
H

]

V.,

LG4y

17
5
13
+
M
2.1

a2
{gudf
=

Ve

L

3] ki

Oy -

vt

v

Cat

o

Dl
<

)
&

- %

Fry

~
Py

Wi P
wrt w, S
. .
s .
Ia] iy
i R
] i
n e} -
H re Vi
. ¥
. 2 i
L1t L6
%1 i
T 2
¥
IR e
I .
ey v v
m E
-t i 5
oy .f__

L i
i} -3 i~
. LY ‘e
L [ ]
L] ~? [
ar L g
=1 . by .
e i

o ) P
i .t 3
o] P
i ot
.r 2
5 "i
' - ' kS :
tl (] N ¥
v " iy
i ! L, -

.“H

o
. e L

-
IS

ditiecns,

"
3
Ul
i
it
—
el
-F
s} )
! i
e




Qﬂyu” cyclone flow rate at dry standard conditions, DSCEM
AR = prossure drop across calibroted orifice, IH.IUUC
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CALCULAVICH EQUATIORNS

Chromotropic Acid Method for Formaldehyde
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Interpell Laboraiaries, Inc.

(612) T86-6020

CrleiuTotion of (LB VLU
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- Sagcla, Michigan
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Interpoll Laboratories, Inc.

{f12) 786-6020

ttozzle Calibration

Data Sheet

Date of Caliprrticn:  2-25-67
fisg

Techniciin: E. Trewbriioe

point is mezsured to the nearest 0.001 inmch. The

pvaraga are shown bzlow.

Position Ciamatar
— (inches)
1 160
P L1220
- RS-
AVETTTZE: is0
L-5

Nozx12 Numher 4-3



Interpoll Laboratories, Inc.
(612) 786-6020

Haozzle Calibration

Data Sheet
Date of Calibrotion: Z-26-92 Moazzle: PM-1D

Teonhnician: E. Trovoridege

The nozzle is rotated in 63 degree increments and the dismeter at cach
point is measured to the nearsst 0.001 inch. The observed readings and

average are shown below.

Position Diareter
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iy

T4}

L-6




Interpoll Laboratories,. Inc.

“Yemperature Measurement Bevich
Galibratinn Shuet

Unit vngdar tost:
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