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ACFM

cc (ml)
DSCFM
DSML
DEC-F (°F)
DIA.

FP
FT/SEC

g

CPM
GR/ACF
GR/DSCF
g/dsem
HP

HRS

IN.
INLHG.
IN.WC.
L8
LB/DSCF
LB/HR
LB/10°8TU
LB/MMBTU
LTPD
MW
mg/Nm?
ug/Nm?
microns (um)
MIN,

ng
ohm-cm
PM

PPH
PPM
ppmC
ppm,d
ppm,w
ppt

PSI
SQ.FT.
TPD

ug

viv

wiw

<

ABBREVIATIONS

actual cubic feet per minute

cubic centimeter (milliliter)

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

degrees Fahrenheit

diameter

finished product for plant

feet per second

gram

gallons per minute

grains per actual cubic foot

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

hours

inches

inches of mercury

inches of water

pound

pounds per dry standard cubic foot
pounds per hour

pounds per million British Thermal Units heat input
pounds per million British Thermal Units heat input
long tons per day

megawatt

milligrams per dry standard cubic meter
micrograms per dry standard cubic meter
micrometer

minutes

nanograms

ohm-centimeter

particulate matter

pounds per hour

parts per million

parts per million carbon

parts per million, dry

parts per million, wet

parts per trillion

pounds per square inch

square feet

tons per day

micrograms

percent by volume

percent by weight

< (when following a number)

Standard conditions are defined as 68°F (20°C) and 29.92 IN. of mercury pressure.
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1 INTRODUCTION

On August 23, 1995 Interpoll Laboratories personnel conducted air emission
compliance tests on the Press Vent at the Louisiana Pacific Corporation (LP) Waferboard Plant
located in Tomahawk, Wisconsin. On-site testing was performed by Ed Trowbridge and
Steve Kelker. Coordination between testing activities and plant operation was provided by
Brion Petts of LP. The test was witnessed by Aaron Rosinski of the Wisconsin DNR.

The press vents tested are the exhaust from general ventilators positioned over the
board press and unloader. The press and unloader vent exhausts are emitted to the
atmosphere via a common stack which has a diameter of 62.5 inches,

Particulate evaluations on the Press Vent were performed in accordance with EPA
Methods 2-5, CFR Title 40, Part 60, Appendix A (revised July 1, 1994). A preliminary
determination of the gas linear velocity profile was made before the first particulate
determination to allow selection of the appropriate nozzle diameter for isokinetic sample
withdrawal. An Interpoll Labs sampling train which meets or exceeds specifications in the
above-cited reference was used to isokinetically extract particulate samples by means of a
heated glass-lined probe. Wet catch samples were collected in the back half of the Method
5 sampling train and analyzed in accordance with Wisconsin DNR Protocol.

Carbon monoxide determinations were performed in accordance with Method 10.
A slip stream of sample gas was withdrawn from the exhaust gas stream using a heated
stainless steel probe equipped with a filter to remove interfering particulate material. The
particulate-free gas was transported to the analyzer by means of a heat-traced probe and filter
assembly. After passing through the filter, the gas passed through a chilled condenser-type
moisture removal system. The particulate-free dry gas was then transported to the analyzer
with the excess exhausted to the atmosphere through a calibrated orifice which was used to
ensure that the flow from the stack exceeds the requirements of the analyzer. A three-way
valve on the probe was used to introduce standard gas for the "system bias check".

The analog response of the analyzer was recorded with a strip chart recorder as
backup. The analyzer was calibrated with standard gases. The instrument was calibrated
before and after each run as per EPA Method 10. The sample probe was moved through a







three-point traverse (1/6, 3/6, 5/6 of the stack diameter) to measure carbon monoxide
concentrations.

Particulate testing on the Press Vent was conducted from two test ports oriented at
90 degrees on the stack. These test ports are located 3.85 stack diameters downstream of
the nearest flow disturbance and 3.85 diameters upstream of the stack exit. A 24-point
traverse was used to collect the particulate samples. Each traverse point was sampled 2.5
minutes for a total sampling time of 60 minutes per run.

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






2 SUMMARY AND DISCUSSION

The important results of the air emission compliance tests are summarized in Tables
1 and 2. An overview of the results is presented in the table below:

Parameter . LIMIT MEASURED
PRESS VENT
Particulate (LB/HR)
Press (dry + wet) 6.82 3.51
Press (dry) - 1.55
Carbon monoxide (LB/TON FP) 0.2 0.18
Carbon monoxide (LB/HR) 2.52 222

No difficulties were encountered in the field by Interpoll' Labs or in the laboratory
evaluation of the samples which were conducted by Interpoll Labs. On the basis of this fact
and a complete review of the entire data and results, it is our opinion that the results
reported herein are accurate and closely reflect the actual values which existed at the time
the test was performed.
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Table 2. Summary of the Carbon Monoxide Emission Determinations at the Louisiana
Pacific Waferboard Plant in Tomahawk, Wisconsin.

Time Concentration Emission Rate
Date (HRS) (ppm,d) (LB/HR) _ (LB/TFP)

(Press Vent)

8-23-95 0815-0918 4 1.67 0.135
8-23-95 1000-1103 6 2.50 0.202
8-23-95 1140-1242 6 2.50 0.202
Average 5 2.22 0.180

Note: LB/TFP = Pounds per Ton of Finished Product.







3 AIR EMISSION RESULTS

The results of all field and laboratory evaluations are presented in this section. Gas
composition and moisture are presented first followed by the computer printout of the
particulate and carbon monoxide results. Preliminary measurements including test port
locations are given in the appendices.

The results have been calculated on a personal computer using programs written in
Extended BASIC specifically for source testing calculations. 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.






3.1 Resuits of Orsat and Moisture Determinations







Test No. 1
Press Vent

Results of Orsat & Moisture Analyses

Date of run

Dry basis (orsat)

carbon dioxide......... . e
OXYGeM. s oo eosornooonnonn

nitrogen. . ....coeeoeeennans

Wet basis (orsat)

carbon digoxide........ce..
OXYUBM . v v v v s sonnsananmans
AIErOgGen. «cove oo enssn

Wwater Vapor....coesanoneas

Dry molecular weight...... .
Wwet molecular weight........
Specific gravity........c...

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

FO

Interpoll

Run 1

08-23-

20.

79.

20.

76.

28.

28.

25

.20

70

10

.19

15

98

.67

86

57

0.987

7398

1.000

Labs Report No. 5-6375
Louisiana - Pacific
Tomahawk, WI
~--Methods 3 & 4(3v/v)
Run 2 Run 3
08-23-95 08-23-95
0.10 0.10

20.70 20.80

79.20 79.10

0.10 0.10

20.13 20.21

77.00 76.84

2.77 2.86

28.84 28.85

28.54 28.54

0.986 0.986

7651 7899

2.000 1.000







3.2 Results of Particulate Determinations
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Test No. 1
Press Vent

Results of Particulate Loading Determinations

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

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

Water in sample gas
condenser.......... ... (ML)
impingers.......... (GRAMS)
desiccant.......... (GRAMS)
total .. eeenaennas (GRAMS)

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

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

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

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

Volumetric flow rate...... -
actual......... iee.e.(ACFM
dry standard....... (DSCFM)

Isokinetic variation..... (%)

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

Particle mass rate...(LB/HR)

11

Interpoll

Run 1
08-23-95

815/ 918

~0.80
21.31
.840

0.0
10.0
19.0
29.0

0.0149
0.9989
28.58

2.48
84.9

53.50
49.76
60.00

.184
100

109736

95976

99.8

0.00404
0.00462

3.801

Labs Report No.
Louisiana

5-6375
- Pacific

Tomahawk, WI

Run 2
08-23-85

1000/1103

-0.80
21.31
. 840

0.0
14.0
16.0
30.0

0.0148
0.9989
28.58

2.50
94.7

54.25
49.57
60.00

.184
105

110271
95584

99.8

0.00399
0.00461

3.774

--Method 5

Run 3
08-23-95

1140/1242

~0.80
21.31
. 840

0.0
16.0
15.0
31.0

0.0116
0.9989
28.58

2.51
93.3

54.20
49.65
60.00

.184
105

110584

95659

99.9

0.00312
0.00361

2.956







3.3 Results of Carbon Monoxide Determinations
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Test No. 1
Press Vent

Results of CO Determinations

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

Total sampling time....(MIN)

Moisture content...... {(5V/V)
02 Concentration...... (3V/V)
Volumetric flow rate (DSCFM)
CO concentration........ e e
(GR/DSCF) .. i it it nnns ee e
(MG/DSCM) . o vttt ittt e e n s .o
(PPM-WET)...... e e e s
(PPM=DRY)..... S e e e e e e e
CO emission rate..... (LB/HR)
Ceerereneene veesessenas(LB/TFP)
CO = Carbon monoxide
A trailing ‘"<’ symbol

Interpoll

Run 1
08-23-95
081570918

60.0

2.67
20.70

95976

0.0020
4.66
3.89
4.00

1.674
0.135

Labs Report No.
Ltoutsiama -
Tomahawk,

Run 2
08-23-95
1000/1103

60.0

2.77
20.70

95584

0.0031
6.99
5.83
6.00

2.501
0.202

indicates that the true value

is less than or equal to the reported value

13

56375
Pacific

Wisconsin

Method 10

Run 3
08-23-95
1140/1242

60.0

2.86
20.80

95659

0.0031
6.99
5.83
6.00

2.503
0.202






APPENDIX A

PRELIMINARY VOLUMETRIC FLOW RATE DETERMINATION







S

Interpoll Labs Report No. 5-6375

Louisiana - Pacific
Tomahawk, WI

Test No. 1
Press Vent

Results of Volumetric Flow Rate Determination-=--«—- Method 2
Date of Determination............ 08-23-95
Time of Determination....... (HRS) 730
Barometric pressure....... (IN.HG) 28.58
Pitot tube coefficient........ .o .84
Number of sampling ports......... 2
Total number of points...... e 24
Shape of duct.,......... e e e e Round
Stack diameter......... e e (IN) 62.5
Duct area........ Ceeeeen . (SQ.FT) 21.31
Direction of flow.............. . UpP
Static pressure...........(IN.WC) -.8
Avg. gas temp.,...... +ve...(DEG-F) 97
Moisture content.......... (% V/V) 2.67
Avg. linear velocity.....(FT/SEC) 83.3
Gas density....... e eean +(LB/ACF) .06704
Molecular weight...... (LB/LBMOLE) 28.86
Mass flow of gas..........(LB/HR) 428458
Volumetric flow rate.............

actual....... teesesasne.. (ACFM) 106516

dry standard............ (DSCFM) 93676

A-1







APPENDIX B

LOCATION OF TEST PORTS
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APPENDIX C

FIELD DATA SHEETS







INTERPOLL LABORATORIES, INC.
(612) 786-6020

EPA Method 2 Field Data Sheet

wi
o 2 Va /7:’/,4/%@//( Drawing of Test Site
Source ppss  ONT SR K Cross-section Elevation
Test /] RunZDate S—2 3 < View View
Stack Dimen. p RS IN.
Ory Buib °F Wet bulb °oF
Manometer m CExp OElec.
3arometric Pressure =23.5Y€ IN.HG
Static Pressure — < IN.WC
Cperators A T;@ﬂ"m{e‘ - £ A2l
Pitot No. 2/~ AR
#
Traverse Fraction Distanca
Point of From Stack Distance
No. Diameter wall (IN.) Erom End of Port (IN.) Velocity Temp. of Cas (*F)
% Port Length: EXL Time Start: d'75dHRS
g/ , O/ / 5/ ) 2/ ] /2~
2z o47 o /G 2., 5 2. /
z , 79 -4 o 57 2,/ g 2
SN 277 W A > . &
) 28D /S & R {62 2. 2
4 || 7se 2 D 2% PS5 L 7
A NYZL Y 25 A - z./
¢ 258 9.8 7 SELZ 2, S,
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/0 2., Y
./ S
2= /. @
I— — .
Temn. Meas, Device & S/N: @7"’; 5 5/ Time End:d;é/ ¢ HRS

R of nothing = reg. manometer; 5 = expanded; € = elecronic
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INTERPOLL LABORATORIES, INC.
(612) 786-6020

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet

Job £/ /é 72?/:-4’%//44//< Date § 255 5Test___/ Run__ /
Source %SS' W {Wt/( No. of traverse points 22 ¥
Method__, /7~ Filter holder:_& ' FLAS  Filter type: S GE

Sample Train Leak Check:

Pretest: < 0.02 e¢fm at 15 IN.HG (vac) K
Post test: A cfm at _#Z__IN. HG (vac)
Particulate Catch Data:

No. of filters used: Recovery solveni(s)
7 4 A Pfacetone
Clother(s)
No. of probe wash bottles: /
Sample recovered by: & 7
Condensate Data:
Item Weight (g)
Final Tare Difference
Impinger No. 1 BN
Impinger No. 2 z./ Z) } /M/ / ﬂ

Impinger No.

N
Y
~\

Condenser

Desiccant / Zélf /3 5/? -/ 7
Total

z2g
Integrated Gas Sampling Data:

‘/ " "
Bag Pump No. 75 ﬁ/ Box No. / [ Bag No._/
4L

Bag Material: 3-laver Aluminized Tedlar Size: “L

Pretest leak check: i cc/min at / IN.HG
Time start: { (.{/' % (HRS) Time end: L‘.ql 7 (HRS)
Sampling rate: Y lu/ ce/min Operator:

S/N of O, Analyzer used to monitor train outlet:

052394-G\STACK\WP\FORMS\S-0046RR
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INTERPOLL LABORATORIES, INC.
(612) 786-6020

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet

Job 'Z/AZ_{/A/%?M//( ‘ Dates - 2 3-5X Test / __Run, 22—
Source Ss< w7 Sl No. of traverse points e
Method_+/_Filter holder:_7" A4S Filter type: L r=
Sample Train Leak Check: '
Pretest: < 0.02 c¢fm at 15 IN.HG (vac)
Post test: _/ / cfm at / < IN. HG (vac) ,@:
Particulate Catch Data:
No. of filters used: Recovery solvent(s)
742? éﬂ-a:etone
- Cother(s)
No. of probe wash bottles: /
Sample recovered by: £7
Condensate Data:
Item Weight (g)
Final Tare Difference
Impinger No. 1 prrz. \
Impinger No. 2 a?/ é/ K /MZ //
Impinger No. 3 { V4 ‘J
Condenser &
Desiccant /3 k7 /222 / é
Total

2,

Integrated Gas Sampling Data: T

el L mene Y

Bag Pump No. Box No.

Bag Material: 5-laver Aluminized Tedlar Size: 41

Pretest leak check: ! ce/min at /( IN.HG
Time start: [3d] (HRS) Time end: Jo Y (HRS)
Sampling rate: li/éﬂ /./ cc/min Operator: /

S/N of O, Analyzer used to monitor train outlet:

a4

052394-GASTACK\WPAFORMS\S-0046RR




LS SN LN v B T LG

__ TR __ \\\\r\u - Ty | BRR | WR | W | HEEER __ b ﬁ@l__.mw...%q o \n.wl\\\\xu,. - A = QQ -9 | FEEER
= il -
AVl ‘ 3Z | ZIsos Ao\ gr | =2 zi4) C2 !
| AL A ATV AV I A S VA VI A+ 7¢ Yy AR A A
o157/ vl A7 XA B3 WA N XL S=1£ |
7 s |54 (157 psel s 72/ | s Yl “asZ| A/ e 2/ TIH S | A
A Va i 7/ s |-z 3/ ThHh| P ' \~ '‘h 90 2SS | -5
(i B AT\ N |ssz |2 52|~/ N s 2| Jhe\ e 2 (7 275 L/\\w
25| s. 7 —7 T F o Zlsz el P57 28 W70
CRls & LA 522 | /22| S/ S ZFlez Blszz| < '& /2 bS5 HQ\
A Bo7 I | LSS dyel| [ < 53 Trrell A
N AT i I AN BV I TS| SE
453|277 =7\ g 277\ | TP L7 TS SE
I Y Vel /A S 2 AT <7 8| @9 | | P2/ AP Olb) Ses
ﬁ 83777 __ Ao/ | 27 X5 S 25 76| €L
8| /77 2p | 255\ 022 T 2/ A%zl e /14 \{‘F__lﬂkq,
o8 777 A07 =27 i sl 7°¢ 10 Thi ==
_f A REZA WA A N TAN L sgC| A€ /5 wg_fn@a
I3 /07 a7/ o’ (7| T & g7 LS2p
| £3|@7/ 75 | 5T 44 v/ 5 LEC| 5 Y %5 \qm gi_S P4
=3 mﬁw Ssar | < | 7671 277\ Qm 25l =7
7S 7 | B £22| Aol B oS/ 0 Z 705 A 5
e \,\ _Srd a/ =7 c| ©°< m?n Y41 K%
yx M\ Ahlese|szz| 247/ ¢/ Tl & —+ '< 7784 S%
L 2 A 4sl4se| 0'F ovran) =
I3 26 |° Zso\szzZ| LU/ J2S LN Tg¢ d'z d D 16| ==
ggg@ ARG GRS AN
uafdxQ {4,] sannesadwiag _ TIVA, VO AMpopa ajduieg m::._::..m SIAATI |
. o'H NN KS Gz S e mxnw\\“ ¥ JPRoD) 1ANSED) > wy / _,._u_l.wa“ S - awq
\»%.\ ._u ._._‘Qﬂl_.ll g MF7TON JA \a&‘\. DV 2/ ‘ON x0g 1M ’ MIneg
Q \\ 4z aN o) M - \ 0N A27ON U\.m,\ o simesadQ \U\\ \\\m\m\. \*\ > ol

1Pays vivQ PR S POYPW Vdi
ozoc "9 (Z19)
SMESIMOL, UV TIORNTINIG




INTERPOLL LABORATORIES, INC.
(612) 786-6020

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet

Job Z//@Mﬂ/«w//c Date $-3355 Test___J

Source /4455' I///VTS}B?/C

No. of traverse points

n:P =

S

Method_.5~_ Filter holder: Y "G4S

Filter type:

TG~

Sample Train Leak Check:
Pretest: < 0.02 cfm at 15 IN HG (vac)
Posttest: _/2cfmat_j 3 IN.HG (vac))z(

Particulate Catch Data:
No. of filters used:

743/

Recovery solvent(s)

Metone

Clother(s)

No. of probe wash bottles:

/
=

Sample recovered by:

Condensate Data:

Item Weight (g)

Final Tare

Difference

—

Impinger No.

/29

3

Impinger No.

/ﬂ&(

/&

Impinger No. 3

Q

Condenser

Desiccant

=

Total

S/

Integrated Gas Sampling Data:

Bag Pump No. %% Box No.

Bag Material: -laver Aluminized Tedlar Size:

Pretest leak check: ~ cc/min at

Time start: 1\“\\ (HRS) Time end:
Sampling rate: L) cc/min Operator:

S/N of O, Analyzer used to monitor train outlet:

/g BagNo._,_S

/5 IN.HG

Al @=RS)

052394-CASTACK\WPAFORMS\S-0046RR
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APPENDIX D

INTERPOLL LABORATORIES ANALYTICAL DATA







1 Labaratories
) 786£-6020

EPA Method 3 Data Reporting Sheet
Orsat Analysis

Interpo
(&1

1
2

lob 1—./2? JOma frAgall Source  SRaSS Ut
gaam éegdg; =T gegt S; $ . ';A QEL
te Submitfed P2 -9~ ate o as &= - -
T:st No. yd - Mao. of Runs Completed_ 3
Date aof Analysis = 2 %L Technician Se iT
= e =
Tast/ Sample Ne. Buret Readings (ml) Conc. Conc.
Run |Lag Number |of = COa 0= Fa
and Type [An.|Zerao Pt.| After CO=x|After @z |4Av/v Dry |%Av/v Dry
‘ Voo |\ O.o0 AP -0 | Fo.7 —
/0 2 | ©.00 000 | 2g.7 oowe | 225 |-~
gBQgF |Avg 2.00 Fo. v '

]
.
20-7 O.2 20.7 _|40°
l/ "0 2 | poo o-2 Zo -9 0.2 20.7 /o0
( dBUF Ave | SRR O 2 Z2o-7? |

ll
3
N
N

( ‘( RO .7 “Zn.7 R
-0 V2| ».0p o-/ 20.§ Qs | Bo.z 240

.. VARV EYEE |
.00 -7 . 7 &/ Do & Voo

| - 1
I/} 637547 [ o-80 | 2/ 2.7 &/ 78.8 V.o
2.8 0 F |Ave . S 2/ 20.8 -i

g B g F_|Avg | SRS

g B g F |Ave ! I [
— ﬁ
. ’ 1
2
g B 0 F |Ave ! GRS - ¥
L R ;
2
B g F_ |Ave | S ea
| 0B QgF |Avg e
Ambient Air QA Check EPA Methad 3 Guidelines
Orsat Analyzer System Leak Check Fuel Type F@ Range
Fo Within EPA M=3 Guidelines Coal:
for fuel type. Anthracite/Lignite 1.Q145-1.13@
Bituminous 1.983-1.25
Whare Fa= 70.9-02 0il:
CO= Distillate 1.260-1.41,
Residual 1.210-1.37@
Gas:
Natural . 1.5600-1.855
Propane 1.434-1.286
F=Flask (250 cc all glass) Butane 1.4@5-1.3353
B=Taedlar Bag (I—-layer) D-1 Waod/Wood Bark 1.200-1-128

LSC-04-BR







INTERPOLL LABORATORIES, INC.

(612) 786-6020

Impinger Catch Data Reporting Sheet

rotocol: (OMinnesota isconsin  (Jlowa CJEPA Method 202  OOther
Job 2.2 [T v s havk Source/Site fress Vent [ § ek
Date Submitted $-28-95 Test No. !
" Date of Analysis 9- 375 Technician P M
—=—solvent Phase Agueous Phase
| Test | Run: 0 | Dish No: B/Z Dish No: (o0l
| LogNo: (2335~ 0 L Dish + Sample W, 4¢¢ » “333 o |Oish+rsamplews I, b ¢
Color & Appearance: Dish Tare Wt: Yo , Cg 330 g | Dish Tare Wt: b ? . (G IX
Fraction Wt ., 0oe | g | Fraction Wt: « U© 00 ¢
Comments: fcd& Blau.k Smol Vol: 202 _ml_Alat: 247 ml,_Factor:/-2%° | Smpi Vol: 202 mi, Algt 7% mi, Factor: 2.9¢2|
| Samole Wt _. 000l g | sample Wt + 00D 2|
| Jest | Ryn: | | Dish No: 8493 Dish_No: (p0S
Log No: ~02T Dish + Sample Wt: Y2 , Y223 o | pish+Samolewr 9 6RF5 &
Color & Avoearance: Dish Tare Wt Yo . \il (’/5- g | Dish Tare Wt + (08 g§ -
Fraction Wt 002 % g | Fraction Wt: OO\ ¢
Comments: Smpl Vol: 222 mi, Algt 2% ml, Factod.®%? | Smol Vol: 220 mi_Algr 2,99 ml, Factor 2200
Sample Wt: : 0079 g_| Sample Wt: oo, |
| Test | Run: - | Dish No: By Digh_Ne: >/3
Log No: ~e3T Dish + sample Wt 32 4 2.1 52 5| Dish + samplewr: S| o 3:12%'5__5_
Color & Appearance: Dish Tare Wt 2 ° ;( 30 g | Dish Tare Wt: g/ o i;—rzlﬁ.‘h
| Fraction WE L 0020 ¢ | Fragion Wt . Ol 7
‘ Comments: Smpl Vol: 225 mi, Algt: £ mi, Factor )-#*? | Smol Voi: 245 mi, Algt Zo¢_ml, Facor 2.257 |
L. Sample Wt e JOR0 g | Sample Wt e OO0 =
| Test I : Ryn: ? Dish No; 70/ Dish No: ?'Z'I
_Log No: ~oYTL Dish + Sample Wt 35- ‘7706? 8 Dish + Sample Wt Lf h !ﬂ“& A |
Color & Aopearance: Dish Tare Wt; 3 S . 7892 g | Dish Tare Wt "ll(? , 70%C £
Fraction Wt ¢« 00(9 g | Fraction Wt: 00\ N g_
Comments: smpl Vol: 220 mi, Algt: 22° mi, Factor /-99° | Smpl Vol: 722 ml, Alge 7% mi, Factor Z.200 ||
Sample W « 00(8 ol samplewe 00035 g
Note: Factor = Sample Volume/Aliquot Volume Blank Solvent Wt - 00| ¢
RUN 0 RUN [ RUN 2 RUN 3
“ Results of Solvent Phase g Y X-1-11 e Q0 0009 s00(}
“ Results of Aqueous Phase g . D600 o, . OD3| L0035







INTERPOLL LABORATORIES, INC.

612)
Solvent Rinse D

¥ EPA Method 5 Probe Wash 1 EPA Method

786-6020
ata Reporting Sheet

29 Probe Wash CJEPA Method 202 Cup & Tube Wash

Job LP /Tawn o hawk SourcefSite Fress Yent/ Stk
Date Submitted S A A ) Test No. /
Date of Analysis &30 =95 Technician 13- 9.
Transport Leakage( None(® mi  Solvent Aeeorne
| Test: [ Ryn; & | Dish No: X
Log _No: é 375-0/7F Dish + Sample Wt: 45.9707 g
Volume of Solvent /0O ml| Dish Tare Wt “¥5.4 ‘70_4 g
*Salvent Residue /- Oug/mi | Samole Wt g.000 [ g
Test / Run: / Rish Ng; / oL
Vol. of Solvent 2 mi ! Dish + Samolewr 6.7 /677 g
Log Number —oL7 Dish Tare Wt EYS Al 5 g
Comments Samole Wt d.od Tt g
| Test / Run: 2~ | Dish Ng fo3
Vol. of Solvent §0  mi| Dish « Samplewt, 4714705 e
Log Number ~-05p Dish Tare Wt: “7. 630 g |
Comments Sample Wt: 9.097 | g
| Test: / Run: 2 | Dish No: o+
Vol. of Solvent [0dwm | Dish + Sample Wt “1M. 77 61> g
Log Number — P Dish Tare Wt: Ay,1586] 4
iﬂmm—*—‘——'"__&_mg!&\&r'_w_—__—___———;&‘
=Solvent Residue_/,2 ug/mi = [(Sample Wt.Z-«Jig) (109Vol. of Sol. /22 _mi

EPA-MS5 Acetone Residue Blank Spec. < 7.8 ug/mi

RUN RUN / J RUN = I RUN 2
Results of Solvent Rinse ) g B D-3 Q.00 L / -l o.c010 | o.006/







INTERPOLL LABORATORIES, INC.
(612) 786-6020

Filter Gravimetrics Reporting Sheet

Fiter Type: {0 EPA Method 5 O EPA Method 29 [0 EPA Method 202 O Other
ob LF | Tomu hawk SourcelSita [ ess Vent /S heck
Date Submitted §-LY95 Test No. /
Date of Analysis F-Z4-4 § Technician -i2,
| Tost: l Run; O Filter No: 7432
Field Blank: Filter Tvpe: Y OE
| Log No: ¢575-0lF Filter + Sample Wt NEAL
Color: Filter Tare Wt : Gugo g
Samole Wt 2. 0200 g
| Tect / Run: / Filter No: 74354
| Log No: ke Fiiter Tvpe: YrGF
Color: Filter + Sample Wt - ‘;'éé 2 E
Filter Tare Wt: 9557 g
Sample Wt J.00 085 g
| _Test [ Ruyn: z Filter No: 14 1§
| Log No -03F Filter Tvpe: MG
Color; Filter + Sample Wt: 9446 2|
Filter Tare Wt 4423 g
Sample Wt 0-0023 g
_Test , Ryp;_~3 Filter No: 743 )
| Log No ~01F Filter Type: Yy &F
Color: Filter + Sample Wt ,4506 | 2
Filter Tare W ,49593 g
Sample Wr- 00003 2 |
run | RyN / run T leun 2

" Results of Filter Analysis

0.02005

g —
l ;uu RUN / RUN
g I . 9

A

D-4 112994-GASTACK\WRAFORMS\S-497
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APPENDIX E

PROCESS RATE INFORMATION







BOARD WEIGHTS IN TONS
TOMAHAWK WI
PRESS AUGUST 23, 1995
1 Hours during testing (military)
2 Pressloads during testing
3 Mats per Pressioad
4 Finished Product Boards per Pressioad
5 Weight of Mats (untrimmed)*
6 Weight of Finished Product (trimmed)**

7 Trm Percentage

8 Thickness Average **

9 Pounds per cubic foot (average)™

10 TFP per hour (Avg, from 8:15am_to 12:40pm .)

‘.
.
-,

[

oo

BN

2.4

at

average weight of the mats.
** "Unit Information Sheet" (attached)
Percentage of fines (taken from last stack test) is

* Taken from conveyor scale tapes using every ninth board for an

8.0%

E-1




PRESS TESTING

TOMAHAWK WI Testing Date 08/23/95
Test Time: Start 8.15 Stop ~ - 9.15 Total Hrs. 1.00
Test Time: Start 10.00 Stop 11.00 Total Hrs. 1.00
Test Time: Start 11.40 Stop 12.40 Total Hrs. 1.00
Pollutants Testing For: CO, PM Total Test Hours: 3.00
1 |Ibs. of Dryer Production per Hour 29071
2 |Weight of Finished Product (tfrimmed) ' 109211
P TPR C T
1|Data Hours ( F 8:15am to 12:40pm 4.41
2 |Pressioads 76
3 INo. of Board ce ssloads S 608
4 \Pounds of Finished Product 9 11'
5 |Pounds of Finished Product o o 24,764
6 |Tons of Finished Product per Hour (No. 5 / 2000) 12,38

| N

RESIN & WAX USAGE

Data Hours ( From 8:15am to_12:40 am
Pressloads 76
Pounds of MDI resin used during testing 1204

ounds of Liquid Phenolic in used during testi 100% Soli 2715
Pounds_of wax us ring testing ( 100% Solids 970

RESIN & WAX USAGE AS PERCENTAGE OF FINISHED PRODUCT

Percentage of MDI resin used during testin 1.10%
Percentage of Liquid Phenolic Resin used during testing ( 100% Solids ) 2.49%
Percentage of wax used during testing ( 100% Solids ) 0.89%

F_n
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PSR Y W I I S LI U

ursm.éc.rﬁq P RESS e 2. 22.95
TOMAHAWK WI REPORT operacme: R \c ]
we )0~
PRODUCTION EFFICIENCY
Production
nwe | e Total Oown Efticiency PRODUCTION
size | From | 1o Time Time Pp—— FooTAGE
(2 %%3 o7 oo | 0714 [ ? Z AR
\3o0 | Phe o719 1900 | 7ol

A\

/0075 98= 23,55
TotAL Ro322YL S
/

— _____..-—-""'---_—-—-—_ -
—— —H
"
‘_"-'"
DOWNTIME
FROM ro TOTAL r=AsON
—
) /
/
/
/
/—
PERMIT PRESSLOAD
LIMITATIONS
PRESSLOADS UNE LNE HAMMERMYL, ANCILLARY
ALLOWED A
sZE PER HOUR
H 25| )0 8T
e | 17.42
/
core T




: ‘ PAPER FILTERS | DATE: -7z : .

.. UNITINFORMATION SHEET . - lek? _ SHIFT: / — d
' - CHANGED — CREW : - -
- INTIALS” 77, FOREMAN: -7/}
T . ) - = .

%] AVG B | AVG T F | AVG — [ B | Ave
£l Time PCS| HGT | L8s | Frey | THIck | # | Time |pes HGT L8s | FTCU | THICK |-

2L 2 sl g 162913535 | 7/ | 6]JIJZ FIC B8.25 |1 5/SR BT | LS
2/3 1, 29029 L5903 139.0 | 1] 455 40138 351 41735399 .9% o
AL | Bin5 1R 1556415 (S | 37255220 |45 | 455 ]
240 137 -~ = (x| 3¢ Txw lvarr 9%

b
~

98%&

”
2

3

4

sINY7_ 9o l%?%ﬂa%ﬂ 233U | s0l/=e 3| 13A 754 Ny [29.07] L
61752 | 1525 [4p27 | 39.09] 47,9 1225|139 wigbqy 139,35 Y33 |
71§0% VF. [3R. D426 |39.2[ >0 SUY3 595 IS 2.4 1,939
8

N
4]

2] | IPR.5 9eZT 129 1o |\ H2S Fs3limug RS0 133,421.H32 |
20977 | 13875100/ 129 54 2vap |sa|Doq] 13051407150 o0 42371 .
10| R3S, .5 Y, RSB 3T 55| il 7 2.5 Y1 20| 223439

s | RIS 03 103 B0 [s6li(0ZB] B sl iod b od | 4o

121 3 | IR XSS P UES | o z.?l 1B 12995 YT |
1319060 [ 1330 07 F Yo 433 | sl .50 (30071 4

1G9 | PR AR 1460 | g2 59/6_‘(/)% 24,28 /28 |43 148)

1SHZR | 3RS HOGL IRz U2 e A0 Y/ D95 14

6o | BRESII08 o z7 [ Uz [ail1706] 1029 I=/a5 L F 4ol o503

i =) RSOl 20| yS=| e 120 2¢ 19038 (39,39 | /33

181954 | SR=yT32g sl a0 sl 12 2RX75) A1 | 432

19]j00k BRASHITS (Yo S 420 [esl 1729 B 754032 [29.200 U2
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APPENDIX F

PROCEDURES







Particulate Loading and Emission Rates

The particulate emission rates were determined per EPA Metheds 1 - 3, CFR Title 40,
Part 60, Appendix A (revised July 1, 1992). In this procedure a preliminary velocity proiile
of the gasas in the flue is obtained by means of a temperature and velocity traverse. On the
basis of these values, sampling nozzles of appropriate diameter are selected 0 allow
isokinetic sampling, a necessary prerequisite for obtaining a representative sample.

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

Particulate samples are collected zs follows: The sample gas is drawn through the
sampling probe isokinetically and passad through a 4-inch diameter Gelman Type A/E glass
fiver filter where particulates are removed. The sample gas is then passed througn an ice-
cooled impinger train and a desiccant-packed column which absorbs remaining moisture.
The sample gas then passas through a vacuum pump followed by a dry test gas meter. The
gas meter integrates the sample gas flow throughout the course of the test. A calibrated
orifice attached to the outlet of the gasmeter provides raal time flow rate data.

A representative particulate sample was acquired by sampling for equal periods of

time at the centroid of a number of equal area regions in the duct. The sampling rate is

adjusted at each test point maintaining isokinetic sampling conditions. Nomagraphs are used
for rapid determination of the sampling rate.
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Particulate Loading and Emission Rates

After sampling is complete, the filter is removed and placed in a clean container. The nozzle and
inlet side of the filter holder are quantitatively washed with acetone and the washings are stored in a second
container. A brush is often used in the cleaning step to help dislodge deposits. The samples are returned
to the laboratory where they are logged in and analyzed. The volume of the acetone rinse ("probe wash”)
is noted and then the rinse is quantitatively transferred to a tared 120 cc porcelain evaporating dish and the
acetone evaporated off at 97-105 °F. This temperature is used to prevent condensation of atmospheric
moisture due to the cooling effect induced by the evaporation of acetone. The acetone-free sample is then
transferred to an oven and dried at 105 °C for 30 minutes, cooled in a desiccator over Drierite, and then
weighed to the nearest .01 mg. The filter sample is quantitatively transferred to a é-inch watch glass and
dried in an oven at 105 °C for two hours. The filter and watch glass are then cooled in a desiccator and
the filter weighed to the nearest .01 mg. All weighings are performed in a balance room where the relative
humidity is hydrostatted to less than 50% relative humidity. Microscopic examination of the samples is
performed if any unusual characteristics are observed. The weight of the acetone rinse is corrected for the
acetone blank. The Drierite column is weighed on-site and the water collected by Drierite is added to the
condensate so that the total amount of absorbed water may be ascertained.

Integrated flue gas samples for Orsat analysis were collected simultaneously with each pollutant
sample. The samples were collected in 13-liter gas sampling bags at a constant flow rate throughout each
particulate run. The bags were at a constant flow rate throughout each particulate run. The bags were then
returned to the laboratory and analyzed by Orsat analysis. Standard commercially prepared solutions were
used in the Orsat analyzer (sat. KOH for carbon dioxide and reduced methylene blue for oxygen).

030894-GASTACK\WRAPROCEDURES\PM3aP2(6)
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Condensible Organic Compounds Analysis
(State of Wisconsin - EPA Method 3)
Method 11-8672-W1 -

Equipment: ~ Separatory funnel - 500 cc with Teflon stopcock
Powder funnel - 75 mm ID with a glass wool plug
Evaporating dish(es) - 200 cc or 250 cc beaker
Reagents: Methylene chioride

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

SAMPLING

An all-glass impinger assembly is used in the back half of the EPA Method 5 sampling train
when an organic wet catch is to be collected. The impinger assembly consists of a modified
impinger, a Greenburg $mith impinger followed by another modified impinger. The third impinger
should have a temperature measuring device at the outlet upstream of a final impinger or desiccant
column to monitor the temperature of the outlet gas stream. Prior to the start of the test, each of the
first two impingers should be charged with 100 g of Class | water. The Method 5 train should be
operated as provided for in EPA Method 5. lce should be added to the impinger bath to keep the
temperature of the gas at the outlet at or less than 68°F. After the post test leak check, the impinger
train is removed and impinger contents poured into a tared ail-glass sample bottle and closed with
a Teflon-lined cap. The sample bottle is then weighed and the total condensate calculated by
subtraction of the bottle tare weight and the weight of initial water added to the impingers (200 g).
A label is affixed and the sample is returned to the laboratory for analysis. The sample should be
stored at 4°C if the analysis is not conducted within 48 hours.

030894-Gz\S'YACK\WP\METHODS\II-867 awl



ANALYSIS

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

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

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

The sample is then extracted consecutively with three 50 cc aliquots of
methylene chloride. The extraction is performed according to normal labora-

tory practice observing the customary safety precaution of releasing excess pressure
after each shaking.

After each of the three exwactions are completed, the organic solvent should
be dried by passing it through a funnel containing anhydrous sodium suifate
and collecting it and two 350 cc rinses in the tared beaker marked A (the same
one used to catch the acetone container rinse).

Evaporate to dryness in a hood at 70°F or less. Do not evaporate sO quickly
as to allow evaporative cooling to lower the temperature of the container
below the dew point otherwise water will be condensed in the container.

Desiccate for two hours in a sealed desiccator and final weigh. Report all
results in grams. All weighings should be made to nearest 0.1 mg (four
places). '

The remaining liquid in the separatory funnel is then transferred to a tared
beaker marked B and is evaporated to dryness at 220°F + 10°F. The analyst may
take an aliquot of the sample, transferring it to a tared beaker and evaporate to
dryness at 220°F = 10°F, If an aliquot is used, the weight of the sample and aliquot
will have to be taken to corract for the total sample weight.

030894-CASTACK\WWRPAMETHODSVI-8672.WI
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9. After the drying step, the sample is cooled in a desiccator and weighted to a constant
weight to the nearest 0.1 mg.

Calculation (if aliquot is taken):

grams = (grams recovered from aliquot) x (total volume (ml) or grams of sample}

(aliquot volume (ml) or grams used)

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

10. A field blank shouid be analyzed in an identical manner. If a field blank is not
submitted, ke an aliquot of Class | water equal in volume to the samples and

analyze in a similar manner.

11. The results for container A are to be marked in the organic section of Interpoll
Form #L.5C-03G.

12.  The resuits for container B are to be marked in the inorganic section of Interpoll Form
#.5C03C.
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Method 10—Determination of Carbon Monoxide Emissions From Stationary Sources

1. Principle and Aoplicability

1.1 Principle. An integrated or continuous gas sample is extracted from a sampling point and
analyzed for carbon monoxide (CO) content using a Luft-type nondispersive infrared analyzer
(NDIR) or equivalent.

1.2 Applicability. This method is applicable for the determination of carbon monoxide emissions
from stationary sources only when specified by the test procedures for determining compliance
with new source performance standards. The test procedure will indicate whether a continuous
or an integrated sample is to be used.

2. Range and Sensitivity

2.1 Range. 0 to 1,000 PPM.

2.2 Sensitivity. Minimum detectable concentration is 20 PPM for a 0 to 1,000 PPM span.
3. Interferences

Any substance having a strong absorption of infrared energy will interfere to some extent. For
example, discrimination ratios for water (H,0) and carbon dioxide (CO,) are 3.5 percent H,O per
7 PPM CO and 10 percent CO, per 10 PPM CO, respectively, for devices measuring in the 1,500
to 3,000 PPM range. For devices measuring in the 0 to- 100 PPM range, interference ratios can be
as high as 3.5 percent H,O per 25 PPM CO and 10 percent CO, per 50 PPM CO. The use of silica
gel and ascarite traps will alleviate the major interference probiems. The measured gas volume must
be corrected if these traps are used.

4. Precision and Accuracy

4.1 Precision. The precision of most NDIR analyzers is approximately = 2 percent of span.

4.2 Accuracy. The accuracy of most NDIR analyzers is approximately + 5 percent of span after
calibration.

5. Apparatus
3.1 Continuous Samplie (Figure 10-1).

5.1.1 Probe. Stainless steel or sheathed Pyrex\1\ glass, equipped with a filter to remove
particulate matter.

5.1.2 Air-Cooled Condenser or Equivalent. To remove any excess moisture.

5.2 Integrated Sample (Figure 10-2).

042694-C\STACK\WWPMETHODS\S-METH.10



5.2.1 Probe. Stainless steel or sheathed Pyrex glass, equipped with a filter to remove
particulate matter.

5.2.2 Air-Cooled Condenser or Equivalent. To remove any excess moisture.
5.2.3 Valve. Needle valve, or equivalent, to adjust flow rate.
5.2.4 Pump. Leak-ree diaphragm type, or equivalent, to transport gas.

5.2.5 Rate Meter. Rotameter, or equivalent, to measure a flow range from O to 1.0 liter per
min (0.035 cfm).

5.2.6 Flexible Bag. Tedlar, or equivalent, with a capacity of 60 to 90 liters (2 t0 3 ft"3).
Leak-test the bag in the laboratory before using by evacuating bag with a pump followed
by a dry gas meter. When evacuation is complete, there should be no flow through the
meter. '
5.2.7 Pitot Tube. Type S, or equivalent, artached to the probe so that the sampling rate can
be regulated proportional to the stack gas velocity when velocity is varying with the time
or a sampie traverse is conducted.
5.3 Analysis (Figure 10-3).

5.3.1 Carbon Monoxide Analyzer. Nondispersive infrared spectrometer, or equivalent. This
‘nstrument snould be demonstrated, preferably by the manufacturer, to meet or exceed
manuracturer's specifications and those described in this method.
5.3.2 Drying Tube. To contain approximately 200 g of silica gel.
5.3.3 Calibration Gas. Refer to section 6.1.
5.3.4 Fiiter. As recommended by NDIR manuracturer.

| _See CFR_paper _publication_for_illustration_1 8A
5.3.5 CO, Removal Tube. To contain approximately 500 g of ascarite.
3.3.6 lce Water Bath. For ascarite and silica gel tubes.

5.3.7 Valve. Needle valve, or equivalent, to adjust ftow rate

5.3.8 Rate Meter. Rotameter or eguivalent to measure 3as flow rate of 0 to 1.0 liter per
min (0.035 cfm) through NDIR.

5.3.9 Recorder (optionai). To provide permanent record of NDIR readings.

042694-0;\STACK\WP\MEFHODS\S-ME'H-| 10
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6. Reagents
6.1 Calibration Gases. Known concentration of CO in nitrogen (N,) for instrument span,
prepurified grade of N, for zero, and two additional concentrations corresponding approximately
to 60 percant and 30 percent span. The span concentration shall not exceed 1.5 times the
applicable source performance standard. The calibration gases shall be certified by the
manufacturer to be within = 2 percent of the specified concentration.

| See_CFR_paper _publication_for_illustration_T9A
6.2 Silica Gel. Indicating type, 6 to 16 mesh, dried at 175°C (347°F) for 2 hours.

6.3 Ascarite. Commercially available.

7. Procedure

7.1 Sampling.

7 1.1 Continuous Sampling. Set up the equipment as shown in Figure 10-1 making sure
all connections are leak free. Place the probe in the stack at a sampling point and purge
the sampling line. Connect the analyzer and begin drawing sample into the analyzer. Allow
3 minutes for the system to stabilize, then record the analvzer reading as required by the
test procedure. (See section 7.2 and 8). CO, content of the gas may be determined by
using the Method 3 integrated sample procedure, or by weighing the ascarite CO, removal
tube and computing CO, concantration irom the gas volume sampled and the weight gain
of the tube.

7.1.2 Integrated Sampling. Evacuate the flexible bag. Set up the equipment as shown in
Figure 10-2 with the bag disconnected. Place the probe in the stack and purge the sampling
line. Connect the bag, making sure that all connections are leak free. Sample at a rate
proportional to the stack velacity. CO, content of the gas may be determined by using the
Method 3 integrated sample procedures, or by weighing the ascarite CO, removal tube and
computing CO, concentration from the gas volume sampied and the weight gain of the
tube.

7.2 CO Analysis. Assemble the apparatus as shown in Figure 10-3, calibrate the instrument, and
perform other required operations as described in section 8. Purge analyzer with N, prior to
introduction of each sampie. Direct the sample stream through the instrument for the test period,
recording the readings. Check the zero and span again after the test to assure that any drift or
malfunction is detected. Record the sample data on Tabie 10-1.

O42694-G:\5'TACK\WP‘ME|'HCDS\S~\AETH. 10
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8. Calibration

Assemnble the apparatus according to Figure 10-3. Cenerally an instrument requires a warm-up
period before stability is obtained. Follow the manufacturer’s instructions for specific procedure.
Allow a minimum time of 1 hour for warm-up. During this time check the sample conditioning
apparatus, i.e., filter, condenser, drying tube, and CO, removal tube, to ensure that each component
is in good operating condition. Zero and calibrate the instrument according to the manufacturer’s
procedures using, respectively, nitrogen and the calibration gases.

Table 10-1—Field data

Comments

Location

Test

Date

Qperator

Clock time Rotameter setting, liters per minute
(cubic feet per minute)

9, Calculation

Calculate the concentration of carbon monoxide in the stack using Equation 10-1.

CCO stack ~ CCO NDIR(1-Fco)  Eq. 10-1

Where:

CCO stack = Concentration of CO in stack, PPM by volume (dry basis).

CCO NDIR = Concentration of CO measured by NDIR analyzer, PPM by volume (dry basis).

FCO 2 = Volume fraction of CO, in sample, i.e., percent CO, from Orsat analysis divided by
100.

MZGQA-G;‘\STACK\WP\METHODS\S—MET H.10
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10. Alternative Procedures

10.1 Interference Trap. The sample conditioning system described in Method 10A, sections
2.1.2 and 4.2, may be used as an alternative to the silica gel and ascarite traps.

11. Bibliography
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3. MSA LIRA Infrared Gas and Liquid Analyzer Instruction Book, Mine Saiety Appliances Co.,
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Agenda

A. Performance Specifications for NDIR Carbon Monoxide Analyzers

Range (minimum) 0—1000 PPM.
Qutput {minimum) O—10mV.
Minimum detectable sensitivity 20 PPM.

Rise time, 90 percant (maximum) 30 seconds.

Fall time, 90 percent (maximum) 30 seconds.

Zero drift (maximum) 10% in 8 hours.
Span drift (maximum) 10% in 8 hours.
Precision (minimum) + 2% of full scale.
Noise (maximum) = 1% of full scale.
Linearity (maximum deviation) 2% of full scale.

Interference rejection ratio CQ,—1000 to 1, H,O0-=500 to 1.

8. Definitions of Performance Specifications.
Range——The minimum and maximum measurement limits.
Output—-_Electrical signal which is proportional to the measurement; intended for connection
:0 readout or data processing devicas. Usually expressed as millivoits or milliamps full scale at
a given impedance.
Full scale——The maximum measuring limit for a given range.
Minimum detectable sensitivity The smallest amount of input concentration that can be
detected as the concentration approaches zero.

042694-G\STACK\WPMETHODS\S-METH. 10
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Accuracy——The degree of agreement between a measured value and the true value; usually
expressed as + percent of full scale.

Time to 90 percent response-——The time interval fronT a step change in the input concentration
at the instrument inlet to a reading of 90 percent of the ultimate recorded concentration.

Rise Time (90 percent——The interval between initial response time and time to 90 percent
response aiter a step increase in the inlet concentration.

Fall Time (90 percent)}——The interval between initial response time and time to 90 percent
response after a step decrease in the inlet concentration.

Zero Drift—The change in instrument output over a stated time period, usually 24 hours, of
unadjusted continuous aoperation when the input concentration is zero; usually expressed as
percent full scale.

Span Drift——The change in instrument output over a stated time period, usually 24 hours, of
unadjusted continuous operation when the input concentration is a stated upscale value; usually
expressed as percent full scale.

Precision—-The degree of agreement between repeated measurements of the same
concentration, expressed as the average deviation of the single results from the mean.
Noise——Spontaneous deviations_from a mean output not caused by input concentration
changes.

Linearity——The maximum deviation between an actual instrument reading and the reading
predicted by a straight line drawn between upper and lower calibration points.

Method 10A—Determination of Carbon Monoxide Emissions in Certifying Continuous Emission
Monitoring Systems at Petroleum Refineries

1. Apolicabilitv and Princioie

1.1 Applicability. This method applies to the measurement of carbon monoxide (CO) at
petroleum refineries. This method serves as the reference method in the relative accuracy test
for nondispersive infrared (NDIR) CO contnuous emission monitoring sysiems (CEMS’s) that are
required to be installed in pewroleum refineries on fluid catalytic cracking unit catalyst
regenerators [40 CFR Part 60.105(a)(2)].

1.2 Principle. An integrated gas sample is extracted from the stack, passed through an alkaline
permanganate solution to remove sulfur and nitrogen oxides, and collected in a Tedlar bag. The
CO concentration in the sample is measured spectrophotometrically using the reaction of cO
with p-suifaminobenzoic acid.

1.3. Range and Sensitivity.
1.3.1 Range. Approximately 3 to 1800 PPM CO. Samples having concentrations below 400
PPM are analyzed at 425 nm, and samples having concentrations above 400 PPM are

analyzed at 600 nm.

1.3.2 Sensitivity. The detection limit is 3 PPM based on three times the standard deviation
of the mean reagent blank values.

042694-CASTACKWPMETHODS\S-METH. 10
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APPENDIX G

CALCULATION EQUATIONS







METHOD 2
CALCULATION EQUATIONS

- T
V, = 85.49 C, (VAP) o P"“;I’

Q =607V, 4
L 4%950,,Gs
: 1- B,
RH" = 100 (vp,, - 0.0003641 P, (T, - TOWP4

>
£
[l

RH(vp IP,

4.585 x 1072 PM,
T, (avg)

p:

*Alternate equations for caleulating moisture content from wet bulb and dry bulb dara.
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SYMBOLS

" Cross Sectional area of stack, SQ. FT.

Cross sectional area of nozzle, SQ. FT.

Water vapor in gas stream, proportion by volume

Pitot tube coefficient, dimensioniess

Concentration of particulate matter in stack gas, wet basis, GR/ACF

Concentration of particulate matter in stack gas, dry basis, corrected to standard
conditions, GR/DSCF

'Excess air, perceat by volume

Dry test meter correction factor, dimensionless
Specific gravity (relative to air), dimensionless
Isokinetic variation, percent by volume

Molecular weight of stack gas, dry basis, g/g - mole.
Mass flow of wet flue gas, LB/HR

Particulate mass flow, LB/HR

Molecular weight of stack gas, wet basis, g/g mole.
Total amount of particulate matter collected, g
Atmospheric pressure, IN. HG. (uncompensated)
Stack static gas pressure, IN. WC.

Absolute pressure of stack gas, IN. HG.

Standard absolute pressure, 29.92 IN. HG.

Acmal volumetric stack gas flow rate, ACFM

Dry volumetric stack gas flow rate corrected to standard conditions, DSCFM

Relative humidity, %

032294-C\STACK\WPAMETHODRS-EQ.15
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Drv bulb temperamre of stack gas, °F

Wet bulb temperature of stack gas, °F

Absolute average dry gas meter temperature, °R

Absolute average stack temperature, °R

Standard absolute temperature, 528 °R (68 °F)

Total sampling time, min.

Total volume of liquid collected in impingers and silica gel, ml
Volume of gas sample as measured by dry gas meter, CF

Volume of gas sample measured by the dry gas meter corrected to standard
conditions, DSCF

Volume of water vapor in the gas sample corrected to standard conditions, SCF
Average actual stack gas velocity, FT/SEC

Vapor pressure at Ty, IN. HG.

Vapor pressure at T, IN. HG.

Average pressure differential across the orifice meter, IN. WC,
Velocity pressure of stack gas, IN. WC.
Dry test meter correction coefficient, dimensionless

Actual gas density, LB/ACF
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METHOD 3

CALCULATION EQUATIONS

100(%0, - 0.5% CO)
0.264% N, - %0, + 05% CO

%EA =

X
I

- 044%BCO,) + 032 (%0, + 028 (%N, + %CO)

M,I-B)+0l18 B

=

B - VW‘M
v ™
Vs * Vi)
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METHOD 3
CALCULATION EQUATIONS

P, - AH/136
me=17.65 me( T )
m(avg)
Vg = 00472 V,,
B = VW(M
wy
Vissty * Vomteaa

T, V
[ = 0.0944 Savg) _ misid)
° (P‘ v.4,0- Bw))

15.43 M,
’ thﬂ'd,
c ._ M3IMP,

P Tiog Vitma * Vnisst)

(), = 8.5714 x 107 C, Q, 4

032294-CASTACK\WWPAMETHODS\S-EQ. 13

G-5




13228210 M, 4
iz = 84

_ (m), - (m,),
7" 2
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CALCULATION EQUATIONS
METHOD 10

CO-PPM-DRY = COgp, - free, dry, avg (1 ~ CO,, d/100)
CO-PPM-WET = CO-PPM-DRY (1 - MC/100)
GRIDSCF = 5.0885 X 10~ (CO-PPM-DRY)

mgjdscm = 1.165 (CO-PPM-DRY)

m = 8.5714 x 10~ (GRIDSCF) (Q,)
£ - 2.9857 x 107 F, (GRIDSCF)
209 - 0, 4
where:

COxq, - free dry, a8

= average of two determinations of carbon monoxide on a dry, CO, - free
integrated flue gas sample reported in ppm by volume

CO, 4 = carbon dioxide concentration of flue gas on a dry percent by volume basis
0, 4 = oxygen concentration of flue gas on a dry percent by volume basis
GASTACK\WPAME THODS\EQ.M10
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MC

CO-PPMDRY =

CO-PPM-WET =

GR/DSCF

mg/dsecm

moisture content of flue gas on a percent by volume basis
carbon monoxide concentration in ppm by volume on a dry basis
carbon monoxide concentration in ppm by volume on a wet or actual basis

concentration of carbon monoxide in flue gas on a grains per dry standard cubic
foot basis (68 °F, 29.92 IN. HG.)

concentration of carbon monoxide in flue gas on a milligrams per dry standard
cubic meter basis (60 °F, 29.92 IN. HG.)

emissions or mass rate of carbon monoxide on a LB/HR basis
volumetric flow rate of flue gas in dry standard cubic feet per minute

emission factor of carbon monoxide in pounds of carbon monoxide emitted per
million BTU heat input (LB/MMBTU)

F-Factor of respective fuel in dry standard cubic feet of exhaust gas at 0%
oxygen per million BTU of heat input (DSCF/MMBTU)

GASTACK\WPAMETHODS\EQ.M10
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INTERPOLL LABORATORIES, INC.
(612) 786-6020

EPA Method 5 Gas Metering System Quality Control Check Data Sheet

Job // / AP A [ Date G-2Z2 3-55
F__:fﬂﬁ—.,—-

Operator = ﬁw_a/_hé& Module No. J 2

Instructions:

Operate the control module at a flow rate equal to AH@ for 10 minutes before attaching the umbilical.

Record the following data:

Barpress Z29-S¥_ inHgo~ _7K< AH@ /SE inWC.

Time Volume Meter Temp (°F)
(min) A Inlet Outlet
SRS ($'TS. 2 RN A AR
2.5 S8 Fo =S <Y
5.0 <6 ), L0 Yz 7 &
7.5 §6 3 -/ 7 z/
0 | Ses £ = s I -/ |
B R e Y—:" - D, L 2 _ Avg(ty) = 7% ’7/ °F l

Calculate Y, as follows:

——

~ 1.786 ()~ 46005 o/
Y = zze/
o ) ( )[ ( ) r )

v NO/%

If Y_, is not within the range of 0.97 to 1.03, "the volume metering system should be investigated before
beginning."

CFR Title 40, Part 60, Appendix A, Method 3, Section 4.4.1

011995-GASTACK\WPRFORMSS-432
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Interpoll Laboratories, Inc.
(612) 786-6020

Nozzle Calibration
Data Sheet

Date of Calibration: 08-23-95 Nozzle Number 1-3
Technician: Ed Trowbridge

The nozzle is rotated in 60 degree increments and the diameter at each
point is measured to the nearest 0.001 inch. The observed readings and

average are shown below.

Position Diameter
{inches)
1 .184
2 .184
3 .185
Average: .184

H-5




INTERPOLL LABORATORIES, INC.
(612) 786-6020

Temperature Measurement Device Calibration Sheet

7= 3

Unit Under Test:

Vendor Dy & % 4 -

Model L& Serial Number THT XN LT P

Range g — ZeXs °F  Thermocouple Type e ~< ,

Date of Calibration e k1 Technician T e i

Method of Calibration: _ PDT No. T Y

= Comparison against ASTM mercury in glass thermometer using a thermostatted and insuiated aluminum block designed to provide
) uniform temperature, The temperature is adjusted by adjusting the voltage on the block heater carridge.

X Omega Model CL-300 Type K Thermocoupie Simulator which provides 22 precise temperature equivalent millivolt signals. The CL-300

is cold junction compensated. Calibration accuracy is + 0.1% of span (2100°F) = 1 degree (for negative temperatures add < 2
degrees). The CL-300 simulates exactly the millivoitage of a Type K thermocouple ar the indicated temperature,

Desired Temp Temperature of Response of Unit Under Deviation
(*F) Nominal Standard or Simulated Test (°F)

) Temp (°F) ) at (°F) (%)
0 j Z — 2 — 2 , ST
100 7, g -2 , 34
200 2407 = 2 o, 4
300 S 0p &4 / , /35
100 Al 3¢ S , 23
500 <0 454 / , 10
500 &P o 0P o o
700 748 £5s / 5
500 vV GO 2 o /&
900 992 G & Z
1000 720 JLs / / 27
1100 r, /) 4o 2 &
1200 =vr (22 [ 4 2¢
1300 ] So0 /) See & L
1400 /‘/2717 /SO 2 — i
1500 1500 /S S g / , &5
1600 Wy (&2 vl /'/;
1700 7 T4 ) 7 & 2 =2 i
1800 / QL2 /S 2 v e
100 1382 /2. / 24
2000 * LI R0 T = /2.
2100 =R /07 R Vi 7

Averages: 433 /(7

OF = off scale response by unit under test (°F)

/nit in tolerance

% dev = 100 at/(460 + 0

T Unit was not in tolerance: recalibrated - See new calibration sheet.

011995-CASTACK\WP\FORMS\5=33




Interpoll Laboratories, Inc. .
(612) 786-6020

S-Type Pitot Tube Inspection Sheet
Pitot Tube No._z_ﬁ_

Pitot tube dimensions:

1. External tubing diameter (D) U 3 / é IN.
2. Base to Side A opening plane (P,) / C/é J IN.
3. Base to Side B opening plane (Py) ’ ('/éﬁ IN.
Alignment:
4. a < 10° é
5. a4, <10°_4)
6. B, <«5° é
7.8, <5 _ /7
8. Z <.125" 0/
9. W <.0625"_.4 /)
Distance from Pitot to Probe Components:
10. Pitot to 0.500 IN. nozzle ¢ 750 IN.
11. Pitot to probe sheath Y ? IN.
12. Pitot to thermocouple (paraliel to probe) g-' 2 IN.
13. Pitot to thermocouple (perpendicular to probe) r 75—2 IN.

%Meets all EPA design criteria thus C, = 0.84
O Does not meet EPA design criteria - thus calibrate in wind tunnel.

C, =
Date of Inspection: inspected by:
i f/ %M

=
CFR Title 40 Part 60 Appenidix A Method 2
' S-348
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INTERPOLL LABORATORIES
(612)786-6020

Stack Sampling Department - QA
Aneroid Barometer Calibration Sheet

Date 4~ s -Ls

Technician ’ Mz

Mercury Column Barometer No. Y LlT e ek HATEL /D

Aneroid Barometer No. SN ~L2/2052205
Temperature _

Actual Mercury | Ambient | Correction |Adjsted Mercury |Initial Aneriod|Difference

Barometer Read | Temp. Factor Barometer Read |Barometer Read {(Ppa-Ppm)

2 op | T8 | /% =2 o0 P ol PO 222

Has this barometer shown any consistent problems with calibration? Yes/No. If
yes, explain. No

Has problem been alleviated? Yes/No. How?

*Note

Aneroid barometers will be calibrated periodically against a mercury coTumr
barometer. The aneroid barometer to be calibrated should be placed in _c1ose
proximity to the mercury barometer and left to equilibrate for 20-30 minutes
before calibrating. Aneriod barometer will be calibrated to the adjusted
mercury barometer readings. $-312

H-8






