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ACFM

cc {ml)
DSCFEMm
DSML
DEG-F (°F)
DIA.

FP
FT/SEC

g

GPM
GR/ACF
GR/DSCF
g/dscm
HP

HRS

IN.
IN.HG.
IN.WC.
L8
LB/DSCF
LB/HR
LB/10°BTU
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

<

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

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)

g\stackiwpimiscabbrev. frm

i
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1 INTRODUCTION

On March 21, 1996 Interpoll Laboratories personnel conducted a particulate emission
compliance test of the Line 1 Thermal Qil Heater at the Louisiana Pacific Plant in Hayward,
Wisconsin, On-site testing was performed by jamie Bainville and Jim Lorenz. Coordination
between testing activities and plant operation was provided by Keith Selig of Louisiana
Pacific Corporation. The tests were not witnessed by a member of the Wisconsin

Department of Natural Resources.

Particulate determinations were performed in accordance with EPA Methods 2 - 5,
CFR Title 40, Part 60, Appendix A (revised July 1, 1995). A preliminary volumetric flow rate
determination was performed to select the appropriate nozzle diameter required for isokinetic
sample withdrawal. An Interpoll Labs sampling train which meets or exceeds specifications
in the above-cited reference was used to extract particulate samples by means of a heated
glass-lined probe. Wet catch samples were colleccted in the back half of the Method 5

sampling train and analyzed as per Wisconsin DNR Protcol.

An integrated flue gas sample was extracted simultaneously with the particulate
sampling train using a specially designed gas sampling system. Integrated flue gas samples
were collected in 44-liter Tedlar bags housed in a protective aluminum container. After
sampling was complete, the bags were sealed and returned to the laboratory for Orsat
analysis. Prior to sampling, the Tedlar bags are leak-checked at 15 IN.HG. vacuum with an
in-line rotameter. Bags with any detectable in-leakage are discarded.

Testing was conducted from two test ports oriented at 90° on the stack. These test
ports are located approximately 4.8 diameters downstream and 2.3 diameters upstream of
the nearest flow disturbance. A 20-point traverse was used to collect representative
particulate samples. Each traverse point was sampled 3 minutes to give 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 results of the air emission compliance tests are summarized in Table 1. An

overview of the results is presented in the table below:

Parameter Measured
Particulate
(Dry + Wet Catch)

...................... {GR/DSCF) 0.0147
..................... (LB/10°BTU) 0.056
(Dry Catch Only) ) _
...................... (GR/DSCF) 0.010

..................... (LB/10°BTU) 0.040

The wet catch portion of the first sampling run was accidentally spilled during
recovery, therefore, this run was voided by the Interpoll Laboratories field engineer. An
additional test run was performed immediately following the third test run. .No other
difficulties were encountered in the field or in the laboratory evaluation of the samples. On
the basis of these facts and a complete review of the data and results, it is our opinion that
the results reported herein are accurate and closely reflect the actual values which existed

at the time the test was performed.
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3 RESULTS

The results of ali 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 results. Preliminary measurements inéluding 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 particulate

emission rate has been calculated using the product of the concentration times flow method.




3.1 Orsat & Moisture Analvses
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Interpoll Labs Report No. &6-7451
Louisiana - Pacific
Hayward, WI

Test No. 18
Line 1 Thermal 0i1 Heater Stack

Results of Orsat & Moisture Analyses-—-~—-- Methods 3 & 4(%v/v)
Run 1 Run 2 Run 3
Date of run 03-21-96 03~21-96 03-21-96

Dry basis {(orsat)

carbon dioxide............ 7.10 - B.50 5.30
OXYGEN. .ot teeeinrennnanaas 12.80 13,40 14.80
nitrogen.................. 80.10 80.10 79.90

Wet basis (orsat)

carban diaoxide.......cc... '5:42 5.97 4.59
OX YN . i i st e e n et oarnnasnns © 11.57 12.30 13.09
nitrogen. ... 72.39 73.53 70.69
water vapor.......cctena.. 9.62 8.21 11.53
Dry molecular weight........ 29.65 29.58 29.44
Wet malecular weight........ 28.53 28.63 28,12
specific gravity............ 0.985 0.989 0.971
Water mass flow...... {LB/HR) 3261 2950 4145
FO 1.141 1.154 1.151
7
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3.2 Results of Particulate Determinations




Test No. 18

Line 1 Thermal 0ijl1 Heater Stack

Results of Particulate Loading Determinations

Run 1
Date of run 03-21-96
Time run start/end..... {HRS) 1038/1145
Static pressure...... (IN.WC) -0.12
Cross sectijonal area (8Q.FT) 14.75%
Pitot tube coefficient...... . 840
Water in sample gas

condenser............. {ML) 0.0

impingers.......... (GRAMS) 88.0

desjccant.......... {GRAMS) 11.0

total.............. {GRAMS) 99.0
Total particuiate material..

.......... collected(grams) 0.0342
Gas meter coefficient....... 1.0023
Barometric pressure..{IN.HG) 29.26
Avg. orif.pres.drop..{IN.WC) 1.75
Avg. gas meter temp..(DEF-F} 58.0
Volume through gas meter....

at meter conditions...(CF) 43,72

standard conditions.(DSCF) 43.86
Total sampling time....(MIN} 60.00
Nozzle diameter......... {IN) .432
Avg.stack gas temp ..(DEG-F) 306
Volumetric flow rate........

actual.......ciiuuen {ACFM) 17922

dry standard....... (DSCFM) 10922
Isokinetic variation..... (%) 97.0
Particulate concentration...

actual....voeiennn {GR/ACF) 0.00733

dry standard..... (GR/DSCF) 0.01203
Particle mass rate...(LB/HR) 1.128
F-factor ....... {DSCF/MMBTU) 9140
Emission factor...(LB/MMBTU) 0.041

Louisiana

Run 2
03-21-96

1210/1312

-0.12
14.75
. 840

0.0
79.0
11.Q
90.0

0.0566

1.0023
29.26
2.08
65.5

47 .96
47 .46

6§0.00
.432
310

19125

11762

97.5

0.01131

0.01840

1.855

914Q
0.067

-t —

1 Labs Report No. 6-7451
- Pacific
Mayward, WwI

~Method 5

Run 3
03-21-96

1340/1445

g.00
14.75
. 840

0.0
118.0
12.0
130.0

0.0415
1.0023
29.28

2.04
67.6

47.72
47.03
60.00

.432
308

19072
11338

100.2

0.00811
0.01365

1.33

9140
0.061
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RESULTS OF FUEL ANALYSIS
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INTERPOLL LABORATORIES, INC.

Fuel Laboratory

{(612) 786-6020

Date: 3/28/96
Client: LOUISIANA-PACIFIC, HAYWARD
Laboratory Log Number: 7451-64-9999
Sampie Collected: 3121796
Sample Received: 3/22/96
Source; LINE 1 KONUS
Sample Identification: TEST 18, WOOD
Proximate and Ultimate Analysis WT %
Proximate Analysis WT %
Moisture & Moisture As
Parameter Ash Free Free Received
Moisture, Total 43.45
Ash 3.16 1.79
Volatile Matter 81.07 78.51 44.40
Fixed Carbon {calcuiation) 18.93 18.33 10.37
Sulfur 0.02 0.02 0.0t
Heating Value, BTU/LB. 8434 8168 4619
Ultimate Analysis WT %
Moisture & Moisture As

Parameter Ash Free Free Received
Moisture, Total 43,43
Ash 316 1.79
Carbon 31.54 4991 28.23
Hydrogen 499 184 2.74
Nitrogen 0.06 0.06 .03
Oxygen (calculated) 43.39 42.02 23.76
Sulfur 0.02 0.02 0.01

Respectfuily submitted,

David J. Schneider, Manager

Chemistry Department

9141
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APPENDIX A

PRELIMINARY VOLUMETRIC FLOW RATE DETERMINATION
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Interpoll Labs Report No. 6-7451
Louisiana - Pacific
Hayward, Wl
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Test No. 18
Line 1 Thermal 0il Heater Stack

Results of Volumetric Flow Rate Determination-—------ Method 2
Date of Determination............ 03-21-96
Time of Determination....... {HRS) 800
Barometric pressure....... (IN.HG) 29.26
Pitot tube coefficient........... .84
Number of sampling ports......... 2
Total number of points........... 20
Shape of duct........ 0., Round
Stack diameter............... {IN) 52
Duct area. . ... ieenansoa {SQ.FT) 14.75
Direction of flow.........c.vceu.n up
Static pressure........... {IN.WC) -.115
Avg. gas temp...... .0 {DEG~-F) 288
Moisture content.......... (% V/V) 10.78
Avg. linear velocity..... (FT/SEC) 19.8
Gas density.......ivivien {LB/ACF) .05088
Molecular weight...... (LB/LBMOLE) 29.65
Mass flow of gas.......... (LB/HR) 53358
Volumetric flow rate.............

actual ...t e e, {ACFM) 17478

dry standard............ {DSCFM) 10761
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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

Drawing of Test Site

job L P H Ao Anp

. Source Ly~& | THcrmo oI HeaTea, ST ALK Cross-section Elevation
' Test /% Run__Date_ d-22f-49¢ View View

" Stack Dimen. & S IN.
. Dry Bulb °F Wet bulb s
’I/ Manometer [ Reg. OExp OElec.

Barometric Pressure__@2 9.2 6 IN.HG

= Static Pressure il R L3 IN.WC
I Operators S. pAs~vsend - lorent
® PitotNo.  V3a3s< Y, g
1

/ Traverse Fraction Distance

Point of From Stack Distance )

(l No, Diameter wall (IN.} From End of Port (IN.) Velocity Temp. of Gas

‘ o Port Length: - 5y IN. Time Start: £00 HRS
. L | 3y 7 85 A
. 1 Hab ), 7L .e7
_ 3 .64 e .04 .75
H' 9 34 [%.35 A

' 5 17.7¢9 24 3% 099
.\ G 34.32 Lo jos

. 7 e, 34 40, 74 1

4 i .l §c .90 i

r' A 474 §¢. 94 rrs

g h 59,4 514 A
- b ! .e7
1= 55
, 3 .
1=

‘ g )
’ & .og
l‘ 7 07

| < bey

J e 09§
I
. Temp. Meas. Device & S/N: Time End: HRS

L1EC. I
44,3

R or nothing = reg. manometer; S = expanded; £ = electronic

-1

032594-GASTACK\WP\FORMS\S-392. 1




Interpoll Laboratories EPA Method 5/17 Sample Log Sheet
(LS HAYRIARD

Job

INTERPOLL LABORATORIES, INC.

Source L Th% A/ Ik (Tack

Method S Filter holder: é 9[555

Sample Train Leak Checks

Pretest < 0.02 cfim at 15 INHG (vac) B
Post test: QO cfim at é IN. HG (vac) &

Particulate Catch Data:
No. of filters used:

74 84

No. of probe wash bottles:

Sample recovered by:
Condensate Data:

(612} 786-6020

Dare 3-2} - %8 Test_/ 8

Run /

No. of maverse points

Filter type:

Recovery solvent(s)

_GlAss 1zbR _

Eﬁacetone

Cother(s)

\

SN T

- EE N S En

( Item Weight (g)
Finai Tare Difference '
Impinger No. | ; J bf /’f“,j G ] ﬁ f'
Impinger No. 2
Impinger Na. 3 '
Condenser l
Desiccant I° 25 1Y IA¢ 7
1 1
Toul R Jos B
Integrared Gas Sampling Data: I
Bag Pump No. ;2 7B Box No. 3% Bag No ‘ l
Bag Marterial: i-laver Aluminized Tedlar Size: 41, ‘
Pretest leak check: o co/min at A IN.HG
Time start: S0 (HRS) Time end: 159 (HRS)
Hoo cc/min Operator: J2

Sampling rate:

S/N of O, Anaiyzer used to monitor wain outle:

052394CASTACK\WRAFORMS\S-CO46RR
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INTERPOLL LABORATORIES, INC.
(612) 786-6020

_ Interpoll Laboratories EPA Method 5/17 Sample Log Sheet
Job [P / Hﬁ);ﬂ/\} ARD Date 3-2/~78 _Test /8 Run M,

Source Zzag Aol Ko srack No. of maverse points S0

Method__S~ _Filter holder: & 9253_55 Filter type: \Z\(Ass o

Sample Train Leak Check:
Pretest: < 0.02 cfim at 15 IN.HG (vac) &
Post test: OO cfmar _ & IN. HG (vac) gh

Particulate Catch Data:

No. of fiiters used: Recovery salvent(s)

2727 Bacerone

Clother(s)
No. of probe wash botles: /
Sampie recovered by: 2R / 52 /1l
Condensate Data:
item Weight (g)
Final Tare Differencs

—— e —

Impinger No. 1 5H U 76 G D

139

Impinger No.

Ll

Impinger No.

Condenser
Desiceant 15 &Y% L9 {7 l{
Total N R S A A AN a4
Integrated Gas Sampling Data: T -
Bag Pump Ne. U/Q_CZB Box No. ___9_:3 Bag No. -
Bag Mareriai: 3-laver Aluminized Tedlar Size: 4 1
- Pretest leak check: O cc/min ar L IN.HG
Time start /038 (MRS) Time end: JUST  @RS)
Sampling rate: SO0 ce/min Operator: . R
SN of O, Analyzer used ¢ mamtor gain outlet: —

052294-CASTACKIWPFORMS\S-J046RR
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INTERPOLL LABORATORIES, INC.
(612) 786-6020

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet
Job WHA&\/AFU Date 3- 21~ Test /8 Run__.>5

Source L. No. of maverse points 20

Merhod Fllter holder: ﬁ 9[5}&3 Filter type: élA;S 7[%)%12,

Sample Train Leak Check:

Pretest: < 0.02 cfim ar 15 INHG (vac) &\

Post test: » (D cfm at :, IN. HG (vac) &

Particulate Catch Data: _

No. of filters used: Recovery solven(s)

7 9 g(a CHacetone
Cother(s)

!

No. of probe wash bottles:

Sample recovered by: A% /J B././.

Condensate Data:

[tem Weight (g)

Final Tare Difference

1
i
1
1
i
I
i
|
i
impinge: No. | SUS S5 14 1
i
i
1
|
i
i
i
i
i

[}

Impinger No.

L

Impinger No.

Condenser

Desiccant / C,’-Bé / L,[g S’ L[

Total &"iﬁx“*”&x%ﬁ%@m "0

Integrated Gas Sampling Dara:

Bag Pump Ne. 273 Box Ne. Q 8 Bag No. E
4 L

Bag Marerial: 3-laver Aluminized Tedlar Size: A4 T,
Pretest leak check: O co/min at 22 IN.HG
Time start: 20 (HRS) Time end: 131S7  @ERS)
Sampling rate: sz-OQ cc/min Operator: U:R

S/N of O, Analyzer used ¢ monitor Tain outler:

052394-CASTACK\WWRFORMS\S-0046RR
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INTERPOLL LABORATORIES, INC
{612) 786-6020

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet

oo LI as oD Date 3.2 -9bTest_ 1D run__H
Source LIrc) Kue-et gimK No. of gaverse points PP
Method 4 __Filter holder: _ G eas$ Filter type: Y 2o
Sample Train Leak Check:

Pretest: < 0.02 cfm ar 15 IN.HG (vac) &
Post test: (D cfm ar 1 IN. HG (vac) &

Particulate Catch Data:

No. of filters used: esovery solvent(s)
71 s 7 Tacerone
Ciother(s)

No. of probe wash bortles: l

Sample recoversd by: = - f)ﬂ“’fr-f“/«h—’(-ré fﬁd\pz

Condensate Dara:

[tem Weight (g)
Final Tare Differencs
R
Impinger No. | XA, S5co I1g
Impinger No. 2

W

lmginger Ne.

|

(9 49 1S 33 I )~

ToaT TR | P (B o, o]
Integrnted‘iﬁas Sampiing Data: '

Bag Pump No. 9-7 5} Box No. 28 Bag No. 3 l

Bag Material: 3.laver Aluminized Tedlar Size: 24 L

Pretest leak check: @) co/min at > . IN.HG l
Time swart {340 (ERS) Time end: 49 L/{ (HRS)

Sampling rate: H o1 cc/min Operator: 0 l
S/N of O, Analyzer used to monitor Tain outien —_—

0523945 ASTACKIWRRORMS\S-0046RR I
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APPENDIX D

INTERPOLL LABORATORIES ANALYTICAL RESULTS

l—--
L



Analysus'

'-nn..\.:

Job :
Team Leader
Date Submitted °
Test No., ., "«
Date of Analysis’

No. of Runs Completed
Techmc:an L

1,
VT LA

A

dgeine s
i '.«4.»
i kA5 R4

S

¥t 4 f'!ﬂi

Orsat Analyzer System Leak Check ;
F, Within EPA M-3 Gu:de[mes ‘
for fuel type.. '

Anthracxtdngmte

s

Bltummous
l: .. ,‘
. Distiilal:ex
", Residual .

Where Fy = 20.9-Q,
) Cco,

o 1260-1.413
L 12104370

it Gas: - -.. <
o - Natuaf - 1.600-1.836
F = Flask (250 cc all glass) ’ - Propane L 1.434-1_586
oL Butane. . ' 2 1.405-1.553
B8 = Tedlar Bag (5 layer} - Wood/Wood Bark 1 .000-1.130




\

fl

{
l Protocol:

!

INTERPOLL LABORATORIES, INC.

(612) 786-6020 -

Impinger Catch Data Reporting Sheet

1

OMinnesota [XWisconsin  Olowa CJEPA Method 202 JOther
Job LP [ Ha N s rof Source/Site Line No. 7 Kounus /Stnck
il Date Submitted ?)"‘ 2246 Test No. / &
Date of Analysis %-271-4f Technician GO,
{ Solvent Phase Agueous Phase
!I r Test: /& Run; Dish No: ¥ Dish No )
Log No: /™ 51-971 Dish + Sample Wt: o, 212E g ¢ Dish + Sample Wt e, §705
I 1 Color & Appearance: Dish Tare Wi: Yo.7124 g | Dish Tare Wt: Ys. 79 o
Fraction Wt: O, Gedo g | Fraction Wt Q00! g
‘ Comments: Smpl Vol: 292 ml, Algt: 260 ml. Factor: /+@% | Smpi Vol: Z8m|. Algt: /8¢  ml, Factor: -0
l Sample Wt: Q. 0000 g | Sample Wt é)e 200 2- g
Test: [§ Run: Dish No: e Dish No: iy
I Log No: 58I Dish + Sample Wt 50. 59 /3 g | Dish + Sample W M ¥y. 6346
Color & Appearance: Dish Tare Wt 50.6885 g | Dish Tare Wt YELSY/ g
: L Fraction Wi; L0230 g | Fraction Wt: 00005 g
l [Comments: Smpl Vol: 290 ml, Alqt: 290 mi, Factor /¢40 | Smpl Vol: 290 ml, Algt: /00 _mi, FactorZ 7%
Sample Wt: O 02 30 g { Sample Wt: o’ 5 g |
|l Test: [ § Run: Dish No: G ‘f Dish No: L f?
| Log No: -59 L Dish + Sample Wt: ‘Y,66077 g_| Dish_+ Sample Wt {1 39 5/
Color & Appearance: Dish Tare Wt: Uu. 570 g | Dish Tare Wt: Ul 3909 g
I Fraction Wht: g.0037] g | Fraction Wt O-027%L g
Comments: Smpl Vol: 320 mi, Algt 22€ m|, Factor /0| Smpl Vol: 3 ZOmi. Alat: /28 _mi, Factor3-2¢¥
[I Sample Wi 4. 0457 g | Sample Wt: 2.0 x>0
H Test: /Y Run; Dish No: é f Dish No: - 2"3
Log No: 601 Dish + Sample Wt < 3,74/Y g | Dish + Sample wt: & 2.9 ¥/o g |
l Color & Appearance: Dish Tare Wt: Y3/ 5"/? g | Dish Tare Wt Y2,9505 B
Fraction Wt: 0.0066 g | Fraction Wt O. 0095 B |
. Comments: Smpl Vol:‘3/0 ml, Algt: 272 ml, Factor /.o Smpl Vol: 3/0 ml, Alqt: (€€ ml, Factor 3./02
Sample W 0. 0066 g - Sample Wt Q- J0l6 g
l Note: Factor = Sample Volume/Aliquot Volume Blank Solvent wt. &- 94/ @ g )
\{9)/ RUN / RUN 2 | RUN 3 RUN 7 II
l Results of Solvent Phase gl O0.u20d O.00 30 O.00>d7 O ok E _]
Results of Aqueous Phase g| Q0000 p.q .02l 3 O 02 3:5 ool ||




. INTERPOLL LABORATORIES, INC.
(612) 786-6020

Solvent Rinse Data Reporting Sheet

EPA-M5 Acetone Residue Blank Spec. < 7.8 ug/ml

\/5\)/ RUN RUN / RUN < - | RuN 3 “

[L_Results of Soivent Rinse 8| .00/ LEH/ /) D-3 |« oe7Z . oL 75" Il

I K EPA Method 5 Probe Wash 0 EPA Method 29 Probe Wash CIEPA Method 202 Cup & Tube Wash
. Jobs LP ///’4‘/ 4-/4‘(-/ Source/Site L/,‘t/@ / KON(/S S‘["AC K
Date Submitted - Test No. / f
' Date of Analysis Y-k ~%¢ Technician 54’8
Transport Leakagel] Non% ml  Solvent

l Jest; /57 Run; © Dish No: )\ 3

Log No: 7‘/5-/" fé,ﬂ Dish + Sample Wt “e. 0 5) 6{ 9 g
' Volume of Solvent /Z ©Q mi | Dish Tare Wt L'/ 6.0 ? "/ 7

*Solvent Residue ug/mi { Sample Wt co0° /[ -2
. Test: /}7 Run; 7~ Dish Ne: {{‘X—Z

Vol. of Solvent /5O ml | Dish + Sample Wt S§.4 gz g

Log Number "'577 Dish Tare Wt -35/~ Ja) ‘? 7@ g
l | Comments Sample Wit - 07/2\ g

Test: /P Run: £ | Dish No: (g(/{ 7
I Vol. of Solvent /50 ml | Dish + Sample Wi: C'/ée S 37 /

Log Number — £ R/~ Dish Tare Wt. 1 €. 5) 9 ¢ g
l Comments - Samplewr. . OO 73 g

Test: /57 Run: oF Dish Neo: q 3

Vol. of Solvent /€0 k| Dish + Sample Wt: 53. 2 r7”8'% g
I Log Number _ﬁ}? Dish Tare Wt: 5’ 3 7'6) <2, g

Camments Sample Wt - 590 9Q o4
l *Solvent Residue ug/mi=[({Sample Wt, g) (109 Vol. of Sol. _____ml




INTERPOLL LABORATORIES, INC.
(612) 786-6020

Solvent Rinse Data Reporting Sheet

' % EPA Method 5 Probe Wash O EPA Method 29 Probe Wash 3 EPA Method 202 Cup & Tube Wash

l Job 1/7//‘{4‘/6‘/.446[ Source/Site Lease / Korls ST g/

| Date Submitted Test No. /5

. Date of Analysis 7" A Technician 5"3

l Transport Leakage(d Nomﬂ mi  Solvent

| Test: / ? Run: fz Dish No: é Z [4

. Log No: _7({;_/ -60 7 Dish _+ Sample Wt: ?ﬁﬁs‘&? g
Volume of Solvent / &.$ml | Dish Tare We: C/ f - g/‘{fz £
*Solvent Residue vg/m| | Sample Wit - o @/é g |

l Test: Run; Dish No:

Vol. of Solvent mi_| Dish + Sample Wit g

l Log Number Dish Tare Wt: g

- [LComments Sarmple Wi: g _!

i Test: Run; DRish No;

. Vol. of Solvent ml | Dish + Sample Wt: g
Log Number Dish Tare Wt g
Comments Sample Wt: g !
Test: Run: Pish No:

Vol. of Solvent Dish + Sample Wt g

Log Number Dish Tare Wt g

Comments | Sample Wt g
*Solvent Residue ug/ml =[(Sample Wt. g) (10%)/Vol. of Sol. mi

EPA-M35 Acetone Residue Blank Spec. < 7.8 ug/ml

/5[\)’ RUN L,l RUN RUN

RUN

Resuits of Solvent Rinse g 0 DQ/S D-4

L1
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INTERPOLL LABORATORIES, INC.
(612} 786-6020

Filter Gravimetrics Reporting Sheet

Fiter Type: M EPA Method 5 O EPA Method 29 [J EPA Method 202 1 Other

JOB L—P //‘{49/6%?9 o Source/Site LAl / /CO/‘/(/-( ‘ §7‘£.c/<
Date Submitted Test No. - pd g
Date of Analysis <4/~ /? - ¢ Techpician Ce S

i / P : Run; & | Filter No: : ?grg o
il Field Blank: . : ' Filter Type: (fﬁ G A TS R |
‘Log Noi 7. if/ ;_5_6 i Filter + Sample W, , R §76 /=71 .
Color: Cafry 7€ Fiter Tae Wt 'Sl L :
] ' : ' Sample We Q000 R
Test:_ <3 ' _Bun: I Fil : 72 4 Sl
Log No: ﬁ—é__'Z/: Filter Type: G A,
Color: L7 Vo(/ 7 MA-/ Fiiter + Sample Wt ?67‘L
i Filter Tare Wt TYLI ' gz

. ' Sample Wt: L0237 . g

| Test: /? Run; < _Filter No: 2 7

Log No: - 5 S’F Filter Type: 9/ ‘((;. /:-»

Color: L S PET 794} ) Filter + Sample Wt . 282 5/ g

- Filter Tare Wi: A597 g

Sample Wt: Sz 7 - g

Test: /¥ Run: 2 | Filter No; &

Llog No: = 5_9; Filter Type: é’/’ 4,;

Color: LN 7AAS Fitter + Sample W __©&77/ : 2
- Filter Tare Wt: 3568 T g

Sample Wt e O2006 . ' ;'_

) ‘[9’ I EIIN (2] RUN { [ ;LJN _ NS
" Resufts of Filter Analysis g | «OC00 022/ L2727 .O2006

‘RUN N RUN

| Total Mass -4 . I l

D-5 112994-GASTACKIWPAFORMS\S491

—




INTERPOLL LABORATORIES, INC,
(612) 786-6020

Filter Gravimetrics Reporting Sheet

Fiter Type: /6 EPA Method 5 O EPA Method 29 [0 EPA Method 202 [J Other

P fiisersnd o Kite ./ Bonce §
Date Submitted _ Test No.
Date of Analysis /- ‘z oz O Technician .5' 4 '/'2
Test; 2y Run: 77| Filter No: 72 y 7
# Field Blank: Filter Tvpe: e G .
logNo: 2 287/ — £ Filter + Sample Wt - $ 716/ ' g
Color  &e7%& Filter Tare We: P40
| somplewr 0327
| Test: Run; Fifter No: .
{LLog No: Filter Type: A
Color: Filter + Sample Wi =
Filter Tare Wt -4
Sample Wt . g
—— S —— e e e e———— —_— . —————}
Jest: Run; Filter No:
Log No: Filter Type:
Color: Filter + Sample Wt: g
Filter Tare Wt A
— — SampewWe 8]
— == =T e e e e
Test Run; Filter No;
Log No: Filter Type:
Color: Filter + Sample Wt
) Filter Tare Wt g

" Results of Filter Analysis

Total Mass

e
e
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APPENDIX E

OPERATIONAL DATA




HAYWARD LINE 1 THERMAL OIL (REVISED)

CONTENTS PAGE
TEST SCHEDULES 1
LINE 2 THERMAL OIL , DRYER & PRESS DATA
SUMMARY 2
LINE 1 THERMAL OIL HEATER MARCH 21, 1996
PM
PRODUCTION/SUMMARY 3
PRESS REPORT 4
PRESS CHARTS 5
KONUS DATA SHEETS 6-8
PRESS RTO CHART 9
BOARD WEIGHTS/THICKNESSES 10

E-1




HAYWARD TESTING MARCH 21st, 1996
Test schedule

Line 1 Thermal Qil Stack

POLLUTANRUN #1 RUN#2 RUN#3
3-21 PM 850-955 1038-1145 1210-1312

E-2

l




HAYWARD LINE 1 TESTING MARCH 21, 1996
Line 1 process data summary

LINE 1 THERMAL OIL HEATER MARCH 21, 1996 - PM
18.73 =Production rate in Tons per hour
0.58 =K3 estimated Tons per hour of fuel burned based on fuel measurement
10.41 =K3 estimated mmBTU per hour input based on fuel measurement
0.88 =K4 estimated Tons per hour of fuel burned based on fuel measurement
15.77 =K4 estimated mmBTU per hour input based on fuel measurement
1.45 =Total tons of dry bark per hour input
26.18 =Total mmBTU per hour input




1

HAYWARD LINE 1 MARCH 21, 1996
THERMAL OIL STACK - PM

DATATIME START= 08:45 END= 08:55 HOURS= 0.17
START= 09:10 END= 1315 HOURS= 4.08
TOTAL= 4.25

ARD WEIGHTS -
average weights determined by taking bundle welghts divided by peices

per unit over the testing period.
7ne"

per/peice 48.77

per/ 8'x 16" 195.07

LANT PRODUCTION

4.25 =hours during testing
68 =pressioads
816 =no. of 8'x16" boards produced (pressloads X 8 boards per load)
159,179 =Ibs of finished product (boards produced x weight of finished board)
37,454 =lbs of finished product per hour {lbs of finshed product / hours)
18.73 =tons of finished product per hour (Ibs of finshed product per hour / 2000 Ib)

FUEL BURNING RATE ESTIM BY BARK INPU

K1
13.89 =K1 fuel calibration in pounds per count
589 =K1 counts during testing hours
8,181 =K1 ibs of wet fuel burned during testing
4.25 =hours during testing
39.90% =average molsture content of fuel
4,917 =total pounds of dry fuel burned during testing ( wet pounds x {1- moisture content))
1,156.92 =ibs of dry fuet burned per hour during testing (pounds of dry fuel / testing hours}
0.58 =tons of dry fuei bumed per hour during testing (pounds of dry fuel / 2000 Ibs)
9,000 =estimated BTU content per pound of dry fuel,
10.41 =estimated mmbtu input per hour (Ibs of dry fue! per hour x btu content}

K2
13.89 =K2 fuel callbration in pounds per count
892 =K2 counts during testing hours
12,390 =K2Z Ibs of wet fuel burned during testing
4.25 =hours during testing
39.90% =average moisture content of fuel
7.446 =total pounds of dry fuel burned during testing { wet pounds x {1- moisture contermt)}
1,752.07 =Ibs of dry fuel burned per hour during testing (pounds of dry fuel / testing hours}
0.88 =tons of dry fuel bumed per hour during testing (pounds of dry fuei / 2000 lbs)
9,000 =estimated BTU content per pound of dry fuel,
15.77 =estimated mmbtu input per hour (ibs of dry fuel per hour X btu content)

FUEL BURNING ESTIM D P URE DIF E

K1
454 40 =average incoming cil temperature on degrees 1.
481,30 =average outgoinging oll temperature on degrees I.
60 =temperature differentiai at 100% capacity in degrees f
26.9 =actual temperature differential
19.4 =maximum mmbtu input at 100% capacity
8.70 =estimated mmbtu input per hour ( actual temp. diff. / max temp. diff.} x max mmbtu input
9,000 =estimated BTU content per pound of dry fuel,
0.48 =estimated tons of dry fuel burned per hour during testing {btu input / btu content of dry fuel/2000)

K2
428.30 =average incoming cil temperature on degrees {.
471.40 =average ocutgoinging oll temperature on degrees f.
60 =temperature differential at 100% capacity in degrees {
43.1 =actual temperature differential
19.4 =maximum mmbtuy Input at 100% capacity
13.94 =estimated mmbtu input per hour ( actuai temp. diff. / max temp. diff.) x max mmbtu input
9,000 =estimated BTU content per pound of dry fuel,
0.7T =estimated tons of dry fuel burned per hour during testing (btu input / btu content of dry fuel/2000)
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APPENDIX F
PROCEDURES




Particulate Loading and Emission Rates

The particulate emission rates were determined per EPA Methods 1 - 3, CFR Title 40,
Part 830, Appendix A {revisad July 1, 1392). In this procedure a preliminary velocity profile
of the gases in the flue is obtained by means of a temperature and velocity traverse. On the
basis of these values, sampling nozzles of appropriate diameter are selected to allow

isokinetic sampling, a necessary prerequisite for abtaining a representative sample.

The sampling train consists of a heated glass-lined sampling probe equipped with a
Type S pitot and a thermocouple.. The probe is attached to a sampling module which houses
the all-glass in line filter holder in a temperature controlled oven. The sampling moduie also
houses the impinger case and a Drierite filled column. The sampling module is connected
by means of an umbilical cord to the control 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 passed through a 4inch diameter Celman Type A/E glass
fiber filter where particulates are removed. The sample gas is then passed through an ice
cooled impinger train and a desiccant-packed cofumn which absorbs remaining moisture.
The sample gas then passes 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 real 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. Nomaographs 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% refative 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 simuftaneously with each poliutant.

sample. The samples were collected in 15-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-GC\STACK\WPAPROCEDURES\PM3aP2(6)
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Condensible Organic Compounds Analysis
{State of Wisconsin - EPA Method 3}
Method 11-8672-WI

Equipment:  Separatory funnel - 500 cc with Teflon stopcock
Powder funnel - 75 mm ID with a glass wool plug
Evaporating dishies) - 200 cc or 250 cc beaker

Reagents: Methylene chloride

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 Smith impinger followed by another modified impinger. The third impinger
should have a temperature measuring device at the outlet upstream of a final impinger or desiccant
column to monitor the temperature of the outlet gas stream. Prior to the start of the test, each of the
first two impingers should be charged with 100 g of Class | water. The Method 5 train should be
operated as provided for in EPA Method 5. Ice should be added to the impinger bath to keep the
temperature of the gas at the outlet at or less than 68°F. After the post test leak check, the impinger
train is removed and impinger contents poured into a tared all-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 bottie 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-G\STACK\WPMETHODS\MI-8672. W




ANALYSIS

Sample bottles are removed from storage and the contents quantitatively

transferred to a clean 500 cc separatory funnel equipped with a Tefion 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 intg a tare beaker marked A.

The sample is then extracted consecutively with three 50 cc aliquots of
methylene chioride. 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 extractions are completed, the organic solvent should
be dried by passing it through a funnel containing anhydrous sodium sulfate
and collecting it and two 50 cc rinses in the tared beaker marked A (the same

one used to catch the acetone container rinse).

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 correct for the total sampie weight.

030894-CASTACKWPVMETHODSI-8672.W!
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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 aliauot) x {total volume {ml) or_grams of samole}

10.

11.

12.

(aliquot volume (m!) or grams used)

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

goes for using weight.

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

analyze in a similar manner.

The results for container A are to be marked in the organic section of Interpoil

Form #.SC-03C.

The results for container B are to be marked in the inorganic section of Interpoll Form

#L5C-03C.
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APPENDIX G

CALCULATION EQUATIONS




METHOD 2
CALCULATION EQUATIONS

— T,
Stave)
V, = 8549 C, (YAP) oy -ﬁ%
Ed z
=60 (1 -B) V., A
Q.4 1 -BYV, (T”M)) (29_92)

4995 Q, , G,
¢ 1-B

w3

RH" = 100 (p,, - 0.0003641 P, (T, - TP,

B, = RH(vp )IP,

4.585 x 1072 P M,
T, (avg)

p=

*Alternate equations for calculating moisture content from wet bulb and dry bulb data.
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SYMBOLS
Cross Sectional area of stack, SQ. FT.
Cross sectional area of nozzle, SQ. FT.
Water vapor in gas stream, proportion by volume

Pitot tube coefficient, dimensionless

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

Concentration of particulate matter in stack gas, dry basis, corrected to standard

conditions, GR/DSCF
Excess air, percent by volume

Dry test meter correction factar, dimensionless

Specific gravity (relative to air), dimensionless

Isokinetic variation, percent by volume

Molecufar weight of stack gas, dry basis, g/g ~ mole.

Mass flow of wet flue gas, LB/HR

Partjculate 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.

Actual volumetric stack gas flow rate, ACFM

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

Relative humidity, %

032294-CASTACK\WPAMETHODS\S-EQ. 15
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miavg)

s(avg)

—

sd

-
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Dry bulb temperature 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 T, IN. HG.

Vapor pressure at Tw;, 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, + 0.5% CO

REA =

0.44(%CO,) + 032 (%0, + 0.28 (%N, + %CO)

L
[}

M =M,(0~By+0I18B,
B_ = Y s
Vst * Vengsua
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METHOD 5
CALCULATION EQUATIONS

P, + AH/13.6
Vo = 1765 Vo ¥ (——
miavg)
Viugy = 00472 ¥V,
B = va(wd)

ws
Visir * Vortsud

T, V
I = 0.0944 ( Havg) — mistd) )
P, V,A,8(-B,)

15.43 M,

5
Vm(-ﬂd)

2723 M, P,
Tyavey Vg * Y i)

a

(m), = 85714 x 107 C,Q, 4

G-5
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13228 x 10" M, A

(), = 0 A

My

(), + (),
B 2

G-6
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APPENDIX H

SAMPLING TRAIN CALIBRATION DATA




INTERPOLL LABORATORIES, INC.
(612) 786-6020

EPA Method 5 Gas Metering System Quality Control Check Data Sheet

Job LP Hravwnni) Date I-21-9¢
Operator Y &’V T UFuL Z; S . Lorcsie Madule Nao. i 3
instructions:

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

Record the following data: . 0033
Bar press Bﬂ% in.Hg 8= i v g _. AH@ |. © 9‘ inWC.
| Time Volurr?e ] Meter '}emp (:F—)- ‘
(min) CH . -
Inlet Qutlet l
SRR (45090 ) D N SR 2 AN RO R P et
2.5 45374 3o ] 8 ‘
5.0 YU §T 36 ] 4
7.5 2/5 (.36 37 R0
10 He g 1d 4 C &1
o V.- 734 Avglt) = d72.9 - er
Calculate Y, as follows: L7136 (6, - 460)
Y, = i ]
8V, P,
.36
Rtl” u,O‘(’;b
v = 1.786 (2749) - 45010.5
T o) (934 (2920
I, 00S

_ch=

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

CFR Tide 40, Part 60, Appendix A, Method 3, Section 4.4.1
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Interpall Laboratories, Inc. .
{612) 786-6020

S-Tvpe Pitot Tube tnspection Sheet

Pitot Tube No=2S =35

Pitot tube dimensions:

. External tubing diameter (D) , S/ é IN.

Base to Side A opening piane (P,) L, Y60 .

Base to Side B opening plane (Py) ’ "‘f’ éO iN.

Alignment:

a, < 10°
g, < 10°

Z <125 _. P2~
W <.0625"_ 2/

Distance from Pitot to Probe Components:

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

Date of Inspection: Inspected by:

g 2y =2

CFR Title 40 Part 60 Appenidix A Method 2

H-4

Pitot to 0.500 IN. nozzle . _7@ IN.
Pitot to probe sheath <.O N
Pitot to thermocouple (parallel to probe) 3 - O .

Pitot to thermocouple {perpendicular to probe} Zé o IN.

5-348




Interpoll Laboratories
(612) 786-6020

Nozzle Calibration Data Sheet

Date of Calibration: 03-21-96
Technician: Jamie Bainville
Nozzle Number: 5-7

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 0.432
2 0.431
3 0.432
Average 0.432
H-5
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