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Report Number 4-2197
February 4, 1994

Interpoll _Léboratories, Inc.
4500 Ball Road N.E.
Circle Pines, Minnesota 55014-1819

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

RESULTS OF THE FEBRUARY 1, 1994
AIR EMISSION COMPLIANCE TEST ON THE GEKA
AT THE LOUISIANA PACIFIC WAFERBOARD
PLANT IN TOMAHAWK, WISCONSIN

Submitted to:
LOUISIANA PACIFIC CORPORATION
Route 8, Box 8263
Hayward, Wisconsin 54843

Attention:

Sue Somers

Approved by:

e,

Daniel J. D&s spen
Manager
Stationary Source Testing Department




Lléﬂp Louisiana-Pacific Corporation

Route 8, Box 8263 N
Hayward, Wisconsin 54843 / 7
715/634-3454

February 17, 1994

Director, Stationary Source Compliance Division
Director, Office of Civil Enforcement
Environmental Protection Agency

401 M. Street, SW.

Washington, D.C. 20560
“ATTN: Mr. Laxmi Kesari

EPA Regional Administrator
USEPA - Region §

Mail Code: R-19J

77 W. Jackson Blvd.
Chicago, IL 60604

ATTN: Mr. Ferro Assadi

Wisconsin DNR

Bureau of Air Management
P.O. Box 7921

101 S. Webster

Madison, WI 53703
ATTN: Joe Perez

SUBJECT: Emissions testing at the Tomahawk OSB Manufacturing Facility -
Thermal Qil Heater testing conducted February 1, 1994.

Gentlemen:

Enclosed please find one copy of Interpoll Laboratories report no. 4-2197
entitled "Results of the February 1, 1994 Air Emission Compliance test on the
Geka at the Louisiana-Pacific 0SB Plant in Tomahawk, Wisconsin."

Particulate testing was performed to demonstrate compliance with the air
emission permit issued for this facility by the State of Wisconsin, and in
response to a Notice of Violation issued to the facility on November 9, 1993.




February 17, 1994
Page 2

The NOV resulted from the failure of this equipment to perform as
designed during initial compliance testing conducted August 1993. In addition,
CO testing was conducted to demonstrate compliance under high winter loading

rates.

My review of these results indicate that the unit is operating within permit
limits with particulate emissions of 0.018 Ib/MM BTU (permit limit of 0.15 Ib/MM
BTU), and CO emissions of 4.0 Ib/Ton of dry fuel (permit limit of 17.8 Ib/Ton of
dry fuel).

If you have any questions or comments regarding this information please
contact me.

Sincerely,

Susan Somers

cc. Chris Forslund w/enc.
Elizabeth Smith w/enc.
Biren Patel w/enc.
Norman Radford w/enc.
Bert Krages w/enc.
Jim Evensen w/enc.
Michele De Brock-Owens w/enc.
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ACFM

cc (ml)
DSCFM
DSML
DEG-F (°PH
DIA.

FP
FT/SEC

g

GPM
GR/ACF
GR/DSCF
g/dscm
HP

HRS

IN.
IN.HG.
IN.WC.
LB
LB/DSCF
LB/HR
LB/10°BTU
LB/MMBTU
LTPD
MW
mg/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 contitions 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

chrn-centimeter

particulate matter

pounds per hour

parts per miilion

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)

phstackwpmisc\abbrev.frm

i
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1 INTRODUCTION

On February 1, 1994 Interpoll Laboratories personnel conducted a particulate and
carbon monoxide emission compliance test on the Thermal Qil Heater at the Louisiana
Pacific Corparation (LP) Waferboard Plant located in Tomahawk, Wisconsin. On-site testing
was performed by R. Rosenthal and D. Marso. Coordination between testing activities and
plant operation was provided by Sue Somers of LP. The test was witnessed by Biren Patel
of the Wisconsin DNR.

The Thermal Oil Heater tested was manufactured by GEKA in 1992. It is equipped
with a ram-type stoker and is fired with é mixture of wet bark and wood. The unit has a
design heat input capacity of 30 10°BTU/HR. Particulate emissions from the GEKA are
controlled by a large diameter cyclone in series with a fabric filter dust collector manufac-
tured by C.E. Preheater. The baghouse has a pulsed air cleaning system. Cleaned flue gas
is emitted to the atmosphere by a 75-foot high radial steel stack which has a diameter of 42

inches.

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

Integrated flue gas samples were extracted using a specially designed gas sampiing
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
analyzed on site or returned to the laboratory for Orsat analysis. Prior to sampling, the
Tedlar bags are leak checked at 15 IN.HC. vacuum with an in-line rotameter. Bags with any
detectable inleakage are discarded. The integrated flue gas samples were also analyzed for
carbon monoxide in accordance with EPA Method 10 (NDIR).




Testing on the Thermal Oil Heater was conducted from two test ports oriented at 90
degrees on the stack. These test ports are located 6.1 stack diameters from the nearest flow
disturbance and 2.3 diameters from the stack exit. A 24-point traverse was used to collect
representative samples. Each traverse point was sampled for 2.5 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.

- L
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2 SUMMARY AND DISCUSSION

The important results of the particulate emission compliance test are summarized in
Tables 1aand 1b. As will be noted, the particulate concentration averaged 0.0031 GR/DSCF
(dry + organic/inorganic wet catch} and 0.00075 GR/DSCF (dry catch only) and the
particulate emission factor averaged 0.018 LB/10°BTU {dry + organic/inorganic wet catch)
and 0.0043 LB/10° BTU (dry catch only).

A summary of the carbon monoxide results is presented in Table 2. The carbon
monoxide concentration averaged 67 ppm,d with a corresponding emission factor of 0.20
LB/10°BTU.

No difficulties were encountered in the fieid 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 resuits, it is our opinion that the results
reported herein are accurate and closely refiect the actuai values which existed at the time

the test was performed.
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2 SUMMARY AND DISCUSSION

The important results of the particulate emission compliance test are summarized in
Tables 1a and 1b. As will be noted, the particulate concentration averaged 0.0031 GR/DSCF
{dry + organic/inorganic wet catch) and 0.00075 GR/DSCF (dry catch only) and the
particulate emission factor averaged 0.018 LB/10°8BTU (dry + organic/inorganic wet catch)
and 0.0043 LB/10° BTU (dry catch only).

A summary of the carbon monoxide results is presented in Table 2. The carbon
monoxide concentration averaged 67 ppm,d with a corresponding emission factor of 0.20
LB/10°BTU.

No difficulties were encountered in the field sampling or in the laboratory evaluation
of the samples conducted by Interpoll Labs. On the basis of these facts and a compiete
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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Tomahawk, Wisconsin.

Concentration

Emission Rate

Table 2. Summary of the February 1, 1994 Carbon Monoxide Emission Compliance
Test on the Thermal Oil Heater at the Louisiana Pacific Waferboard Plant in

Emission Factor

' B . . .

TDF = Ton of Dry Fuel (1.22 TPH 2/1/94)

Time {(ppm.d) (LB/HR) {(LB/TDF) (LB/10°BTU)
1105-1213 78 5.6 4.6 0.23
1315-1425 61 4.4 3.6 0.18
1745-1850 61 4.5 3.7 0.18

Avg. 67 4.8 4.0 0.20
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3 RESULTS

The results of all field and |laboratory evaiuations are presented in this section. Gas
composition (orsat 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 Results of Orsat and Moisture Determinations
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Interpoll Labs Report No. 4-2197
Louisiana Pacific - Tomahawk
Tomahawk, WI

Test No. 1

GEKA Stack
Results of Orsat & Moisture Analyses---——- Methods 3 & 4(iv/v)
Run 1 Run 2 Run 3
Date of run 02-01-94 02-01-94 02-01-94
Dry basis (orsat)
carbon dioxide............ 4.50 4.30 4.5Q
OXYOEM. « v v ity e e s s e neennsa 16.10 16,30 16.10
Nitrogen. . . ve e it anenaens 79.40 79.40 79.40
Wet basis (orsat)
carbon dioxide............ 4.19 3.97 4.17
o T = o 14.99 15.05 14.92
Nitrogen. ... ..ot e rnnns 73.94 73.29 73.56
Wwater vapor.....ciceannen 6.88 7.70Q 7.35
Dry molecular weight........ 29.36 29.34 29.36
Wet molecular weight........ 28.58 28,47 28.53
Specific gravity............ 0.987 0.983 0.985
Water mass flow...... ({LB/HR) 3410 3g92 3712
FOQ 1.067 1.070 1.067

10
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3.2 Results of Particulate Determinations
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Interpoll Labs Report No. 4-2197
Louisiana Pacific - Tomahawk
Tomahawk, WI

A W N e

Test No. 1

12

GEKA Stack
Results of Particulate Loading Determinations---——-- Method 5
Run 1 Run 2 Run 3
Date of run 02-01-94 02-01-94 02-01-94
Time run start/end..... (HRS) 110571213 1315/1425 1516/1627
Static pressure...... {IN.WC) ~0.35 -0.35 -0.35
Cross sectional area (SQ.FT) 9.62 9.62 9.62
Pitot tube coefficient...... .840 .840 .B40
Water in samplie gas

condenser. ... {ML) 0.0 0.0 0.0

impingers.......... {GRAMS) 48.0 52.0 51.0

desiccant.......... {GRAMS ) 6.0 10.0 8.0

total. . v in e e {GRAMS) 54.0 62.0 59.0
Total particulate material..

.......... collected{grams) 0.0073 0.0080 0.00586
Cas meter coefficient....... 0.9%881 0.9981 0.9981
Barometric pressure,.(IN.HG) 27.91 27.92 27.92
Avg. orif.pres.drop..{(IN.WC) 1.22 1.28 1.29
Avg., gas meter temp..{DEF-F) 61.9 71.5 75.4
Volume through gas meter,...

at meter conditions...(CF) 36.49 37.78 38.04

standard conditions. (DSCF) 34.47 35.06 35.04
Total sampling time....(MIN) 60.00 60.00 60.00
Nozzle diameter......... (IN) .249 .249 .249
Avg.stack gas temp ..(DEG-F) 365 362 359
Volumetric flow rate........

actual. .. {ACFM) 29644 30110 29939

dry standard....... (DSCFM) 16457 16642 16671
Isokinetic variation..... {%) 99.4 100.0 99.7
Particulate concentration...

actual............ (GR/ACF) 0.00181 0.00195 0.00137

dry standard..... (GR/DSCF) 0.00327 0.00352 0.00247
Particle mass rate...{LB/HR) 0.4861 0.502 0.352




l "
i
. . 3.3 Results of Carbon_Monoxide Determinations
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Test No. 1
GEKA Stack

Results of CO Determinations

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

Total sampling time....{MIN)

Moisture content...... (sV/V])
02 Concentration...... {3V/V)

Volumetric flow rate (DSCFM)

CO concentration............
(GR/DSCF ) it ittt it i nee e n s
(MG/DSCM) . . i ittt i et i nan
(PPM-WET ). .t vt vt v v n e me
(PPM-DRY J .. vt s v e it i annen
(PPM-DORY & 7% 02)....cuveun

CO emission rate..... {LB/HR)
C0 emission factor (LB/10%BTU)...

Emission factor calculated using the

F-factor = 9240 DSCF/10°BTU

CO = Carbon monoxide

A trailing ‘<’

Interpolil

- A S g S T o ——

Run 1
Q2-Q01-94
110571213

60.0

6.88
16.10

16457

0.0395
80.52
72.35
77.70

222.00

5.577
0.23

e

Labs Report No. 4-2197
LP

Tomahawk

Tomahawk, WI

Run 2
02-01-94
131571425

60.0

7.70
16.30

16642

0.030%
70.83
56.12
60.80

181.11

4,413
0.18

dry 0» F-factor method

symbol! indicates that the true vailue

is less than or equal to the reported value

14

Method 10

Run 3
02-01-94
1516/1627

60.0

16.10

16671

0.0311
71.30
56.70
§1.20

174.86

4.450
.0.18




RESULTS OF FUEL ANALYSIS
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Fuel Laboratory
(612) 786-6020

INTERPOLL LABORATORIES, INC.

2/11/94
Client LOUISIANA PACIFIC/TOMAHAWK
Lal;oratory Log Number : 2197-08-7111
Sample Type: WOOD/BARK
Sample Identification : TEST 1, RUNS 1,2,3

Short Proximate Analysis WT %

Jeannie F. O'Neil, Manager
Inorganic Chemistry Group

16

Moisture & Moisture As
Parameter Ash Free Free Received
Moisture, Total 46.47
Ash | 179 0.96
. Suifur 0.23 0.23 0.12
Heating Value, BTU/LB. 9582 9410 5037
i
l Respectfully submitted,

’—ja
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APPENDIX A

RESULTS OF VOLUMETRIC FLOW RATE DETERMINATIONS
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Interpoll Labs Report No. 4-2197
Louisijana Pacific - Tomahawk
Tomahawk, WI

Test No. 1

GEKA Stack
Results of Volumetric Flow Rate Determination------- Method 2
Date of Determination............ 02-01-94¢
Time of Determination....... {HRS) 1000
Barometric pressure....... {IN.HG) 27.92
Pitot tube coefficient........... .84
Number of sampiing ports......... 1
Total number of points........... 12
Shape of duct. ... ... Round
Stack diameter............ ... {IN) 42
Duct area.......coneeeen. {(SQ.FT) 9.62
Direction of Flow..... . v eeennn upP
Static PressuUre. ...« oosee {IN.WC) -.35
Avg. gas temp.....c. 000 (DEG~F) 365
Moisture content.......... (% Vv/V) 8.15
Avg. linear velocity..... (FT/SEC) 53.3
Gas density.............. (LB/ACF) .044086
Molecular weight...... {(LB/LBMOLE) 29.36
Mass flow of gas.......... {LB/HR) Bl375
Volumetric flow rate......... . ...

actual. .. .t rie e e (ACFM) 3077¢9

dry standard............ (DSCFM) 16868

A-1
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APPENDIX B

LOCATION OF TEST PORTS
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APPENDIX C

FIELD DATA SHEETS
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INTERPOLL LABORATORIES ~_EPA METHOD 2 FTELD DATA SHEET

Job_L. B /“EMAHAM/C

2077
Source Gsb}- S74ck
Test _LRun O~ Dpate 2A-/-7Y
Stack dimen. 4%;L IN

Dry bulb :355 °F Wet buib /‘3[ oF

Manometer: (O Reg. O Exp. O Elec.

Barometric pressure 2772 in Hg

Static pressure "‘35’ in WC

Operato r‘s&igoﬂgﬁﬁz 4 Qf‘&gg »M&O

Cross-s

View

ection

Elevation
View

Pitot No.3ly- 4t ¢, . QUD ofo;‘::‘ln&te
Traverse Fraction Distance Distance Velocity |[Temperature
Point o from Stack |[from End of||Pressure
No. Diameter Wall (in) Port (in) {in WC)
#:|Port length: /. 755 in.}JTime start hrs
A~/ .02 /.00 .75~ .39
2 087 A&l 4, S€ g
3 JE 4 x g. 7/ S
Y 177 7, 43 7./¥ S3
S i) /0. 8D /R.287 S8
£ , 3S€ /g5~ /8. 70 SE
/ 844 22.05 28 80 .S7
g 750 3/80 33.257] DY
7 £23 3487 38 .32, Y
/0 L€ 37.04 3. 77 ST
/l .733 39./7 LO. 74 S 3857
/R 977 .00 4781 S8
B~/
2
3
7
S
5
/ )C7/Sé'c$3.a;¢
£ Acein_So2f¢
g Dscom /6908
/0
/1
1A
Temp. meas. device & S/N: Time end: hrs
R or nothing = reg. manometer; S= expazrnded; f=electronic T-T%Zl

(e s




INTERFOLL LABROCRATORIES EFA METHOD 3/17 SAMPLE LOG SHEET

Job LP/7WAAJ£ 2/?7 Date Q "/'?é Tect L F\un

Source ﬁ&fﬁ STACL No. of traverse pgints

.

Method Filter holder: §“ &5 Filter type: (J o V2 RXS *iZ}P

Sample Train bLeak Check:

Fretest: ¢ ©0.02 cfm at 15 in. Ha. (vac)
Fostest: -~ OO0 cfm at _& in. Hg. (vac) #£F

szoTJ & /Ozo /1-@. O Cc/mw

Farticulate Catch Data:

No.s of filters used: Recovery scolvent(s)
SSOO a\ acetaone
0 other (5}
No. of probe wash bottles: /
Sample recovered by: *. R, F e .

Condensate Data:

Weight (g)
Item

Final Tare Difference

1
L
:
!
i
!
!
i
1
BN |
1
!
i
1
1
i
i
|
I

N

Impinger No.

(]

Impinger No.

Condenser

Desiccant /37‘7 /37[ 4

Total

¢

Integrated Gas Sampling Data:
Bag Fump No. QE}A- Ec: No. /éf’ Eag No. /

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

Fretest lealk check: C§ cc/min at gy- in. Hag.
Time start: Z/OS°  (HRS) Time end: /A/3  (HRS)

Sampling rate: %OO cc/min  Operator: ?/?

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

CF—0Z7%

$-0046RR
C-2




WLE00-S

RELENRA m.\w hay [[ENEREN [ARETRN[Redaa s R EREE @ﬁﬁ:ﬁwﬁ Ho (BAREEEER[ [ A4~ 9 Q7 m., BRETRARNET

Lerer 4 ]

A AN SN2 RS B Ak SU' | 9424 hE 07 |1

§5T SO 7L | o3 438 Ok e yALEEI IR NEF U BYSEIE
STV A2V CL | o] A2 Thel Tsal ST o] ¢h | o% Lhe | um £

/A AN R 50 i S AN B hS | EOTEE %

2N E21 XL 07 | 35T $hel Ssel 3 ol _anll 8S | ohgHE ow S

/A AR A WA NG G780 S| SCY 9z | 5 | Rl HEl S S
ST | LIS ST AT | e S| b | S | hlTHEl " Sh |7

NN T 970U g5 pog entl &\ SlHsil T s< Lhileg| Sth| 3

C70 1> 89| eS| L2 HEl < Siedy BT 95| ob L sl ob |}

VAR ANWN WS RT PR S S, L ns' | bEJ7CE| SIEa

P9I 45 | So | 2S00 S€B| 19| S| 75| <5 S Om&m,m‘ SE 1]
ol 89 | ey ST iv¢ sect| ool S orgy el €5 /Q.mmm_ Ssce el —H
55/ 4S | L9l o3| ECE| oce Socl <1< L | 3¢ SSTEE !

[T 85 | ST IS EUY Bee| so8| S[ho| so7l of < ks el

T Ls2 | _S21”AS| AT Ser hisl SIS 507 Hh 528 ey ST €

el &S| h2\ US| 39 _shy sl SIFEU FET] e of R4 _ SC | h

V| _ss| €91 K| ol ot 15| < Sl 18| aS™ | 32.S¢€8| ot | =

(7N _ss | eo| " S5STlE] HsY el SWeH T T e h e =4 7
Co/l Ss | o2l 35S 332 Isz| Tig| <(cs ‘ ] 3h | BTCY s |2
PN _AS | LS | As | £9C] ooe e = mm\_ T NS IR A B R

4 WS S S A R X S m\iil eS| 585 ~m= 4

OVl TS| 99| ss| ssel Zoc wmmfm, LS| Th( | (<t 6C Rl s¢ o
Lo/ XS | BS | eS| 196 oe| trc| < (io? ThHY[I ST IR T

0211 QS | €S || &5 | I3[ (3| €< | 5 |05 2e SS* | 30 STE| T 3T [ =9
iR S ) R e | e e F ) e | Ip'Eis || SOy |FaiiEmaa
RYIST bagsangfuyeang|[hde) Haag aqoag [ yangg N Bynd (11) ....._—_._:.-rlm.,._z._: 1y cirey | AN
ﬂ_uw_nﬂm.xs (42) 249n101adua) T 2va hum -_.w_x._ja :.__“u*_.; “:h“m —chﬁx; f...:uni |
NI T Mg aj110y "ON ajxray : - $4493 Japansag T Uay T 1aa 5 agng
xi..u[bouw._\msl.@zu“__ 1@2“_“,_:“___“ bunEn:MwMW%FM@WIE “ﬂmtﬂ““m I7E Wu“«%:mrgﬁmwwwwﬂ:d“w

133113 vlYya 01314 5 qanlan Hd3

mm.m:;c::mcq LRUEEERTT

C-3




w T ————

INTERFOLL LABORATORIES EFA METHOD S/17 SAMPLE LOG SHEET

i
i

Job LP/TGMAMK 21?7 Date 8"/' ?ﬁ Test / Run 2\
Source (RSéA  STACK NG. of traverse points AY
Method el Filter hclder: 55"3[4—_;5 Filter type: \5] Ass  f1bee

Sample Train Leak Check:
Fretest: ¢ ©.02 cfm at 15 im. He. (vac) &
Fostest: - OO cfm at _ /7 __ in. Hg. (vac) rig

PZ'?D'ZS O C&/MI&) Q (o) 74 /7{3.
Farticulate Catch Data:

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

SSG/ B. acetone
O other(s)
f

No. of probe wash bottles:
Sample recovered by: L. & Dwm,

Condensate Data:

Weight (g)
Item

Final - Tare Difference

Impinger No. 1 S'L/&" [7(73 SaL

Impinger No. 2 l

Impinger No. 3

‘Condenser

Desiccant /33A /33;1 /O

Total : ISZZI;_IEE'E'E-E'E'EZZ?;:I::::-::.'::.’Z'I.‘Z 5T ZIII: 52

Integrated Gas Sampling Data:

Bag Fump No. :?/i EBo:: No. {( Bag No.. Q\

Eag Material: S-layer Aluminized Tedlar Size: 43 L

Fretest lealk check: 6 cc/min at /O in. Ha.
Time start: /O/ST hme Time end: /&Q\S’(’HF\'S)
Sampling rate: ﬁ@ cc/min  Operator: ?/Q

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

CF~02T

S-0046RR

%)
V
-
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INTERFOLL LABORATORIES EFA METHGOD S/17 SAMFLE LOG SHEET

Job LP/7OMAHAUK 9/47 Date Q'/‘?‘?‘ Test / F\‘Lm
Source (T A STACK. NG. of traverse p ints
Method S Filter holder: Qf”g[ﬁs_g Filter type: .-g_g_; }1[3;&
Sample Train Leak Check:

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

Fostest: ~ .00 cfm at ? in. Hg. (vac) -

Prrozs O celomm E o e /Ja

Farticulate Catch Data:

No.s of filters used:

SB¥7

Recovery soclventi{s}

acetone
0 other (g)

No. of probe wash bottles: '

Condensate Data:

Sample recovered by: T i, { O.m
Weight (g)
Item
Final Tare Difference

Impinger No. 1 :Srgﬁ? L%f?g f;‘/

Impinger No.

8

Impinger No.

L

Condenser

Desiccant

Total

S

Integrated Gas Sampling Data:

Eag Fump No. 3/&: Ecx No. /K EBag No. 3

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

Fretest leak check: C> cc/min at /23 in. Hg.

Time start: AS7/4 (HRS) Time end: /27 (HRS)
Sampling rate: :éég;l cc/min Operator: jzne

S/N of O= Analyzer used to moniter train cutlet: _ig

CF-02T

S-0046RR
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APPENDIX D

INTERPOLL LABORATORIES ANALYTICAL DATA
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' " Interpoll Laboratories
l (612) 786-5022
EFPA Method 3 Data Reporting Sheet
' Orsat Analysis
' Job L.‘ P | Ormo e sk Source Qe_ka
Team Leader RN Test Site Cicr K
Date Submitted 2o T-AY Date of Test T
Test No. i Ne. af Runs Completed 3
l Date of Analysis ) Technician Catd (e com
Tast/ Sample |No. Buret Readings (ml) Conc. Conc.
Run lLog Numbar |of | Lo Q= Fa

l ! and Type |An.|Zaro Pt.| After COx|After @2 |%v/v Dry |%v/v Dry

1 10.00 4.50 29.00 |H.s50 6.0 HoT

I \/{ 2197-37 | 2 { g.00 4,50 20,60 N.50 {60 /07

‘ BB 0 F__|Ave ! SNSRI EESOEE | < . 5O 16.(0 e

I /L —_ %% | 2 |e.oo 4.30 29.60 4,30 [6.30 l:01
| BE gF jAv| IEE | . 0 (.30 s

l ’ - 1 {0.00 4], 50 20,60 [4.50 T [.e7
l 3B 0 F [Avq | gt EseeueNeeees | | S0 16.,/0 s
1 ;

2 ‘a

l' 0 B 0 F _|Avg | S uumuny B
. 1

i

0B 0 F |Avg | S uneey !
! N — |
2
l 0 B 0 F |Avo | B suesuues e
1
2
I‘ gBQgF |Avglg [
1
I' 2
0B OF |Ave ! NEESGaCSANAN N g
l 1
2 ‘

l DB OF |Ave BRI | M
FAmbient Air 24 Check EPA Method 3 Guidelines
A-Orsat Analyzer System lLeak Check Fuel Type F@® Range
0 Fe Within EPA M-3 Guidelines Coal:

I tor fuel type. Anthracite/Lignite 1.015-1.13@

Bituminous 1.983-1.230
Where Eg= 20.9-0. Dil:
COn Distillate 1.260-1.4813

l Residual 1.210-1.3272

Gas:
Natural 1.600-1.8345
Propane 1.4374-1,386
F=Flask (23@ cc all glass) Butane 1.4@85-1.533
|B=Tedlar Bag (S-layer) D-1 & Wood/Wood Bark 1.200-1.120
LSC-04-BR




" g Interpoll Laboratories
I (512) 7845-6020
EPA Method 5 Data Reporting Sheet
. Impinger Catch/Wisconsin Protocol
Job L..P WM«L«MK Source Gcko\
Team Leader £e Test Site Sta  k
I Date Submitted_2 -2 -9y Date of Tes:t _ 2-1-9Y4
Test No. i MNMao. of Runs Completed
Date of Analysis_2-3-9+- Technician C-Helreson
' Solvent Phase Aqueous Phase
Test__ | FRun @ Dish No. 29 Dish No. 5[

Q2 Field Blank Dish Tare Wt.4p.£855 glDish Tare Wt.Y4Y8.8S | a
Log Number 21949-0) % |[Dish+Sample Wti8.859 g|Dish+Sample Wt.Yyrgsis g
Comments Sample Wt._ £.000Y g|Sample Wt. D.0004 9

l Test | _FRun_| Dish No. 36 Dish No. 52

1 Log Number ~02T |Dish Tare Wt.Y35(35 g|Dish Tare Wt., 50.88972 g

: Comments Dish+Sample WtH35(SL g|Dish+Sample WESQEYI3Y g

' Sample Wt._O o021 g|Sample Wt.9.0047 g
Tast_ | Run_2 Digh No. 39 Dish No. S3

I2 Log Number ~o 3T |Dish Tare Wt.Y9.4365 Dish Tare Wt.4.Yo53 g
Caomments Dish+Sample Wtyl,44eo3 g Dish+Sample Wt.474pq0 g
Sample Wt. 0.003¢ giSample Wt.__o03]
l Test t Run 3 Dish No. 41 Dish No. SL!

3 Log Number ~¢4T |Dish Tare Wt.4$.3205 giDish Tare Wt. 196693 4

Comments Dish+Sample WtHd53234 g|Dish+Sample Wt.43.67¢3 g
l Sample Wt. D.0629 giSample Wt. 2.00c10 g
‘ Test Run Dish No. Dish No.
I 4 LLog Number Dish Tare Wt. gilish Tare Wt. g
Comments Dish+Sample Wt, a|Dish+Sample Wt. g
Sample Wt. glSamples Wt. (a]

l Tast Run Lish Noc. Dish No.

S Log Number Dish Tars Yt, giDish Tare Wt. g

Comments Dish+Sample Wt. giDish+Sample Wt. g
. Sample Wt._ gi{Sample Wt. g
Results Solvent Phase: ' Blank Solvent Wt. q
I~ Field Blk. Run 1 Run 2 ‘Run 3 Run 4 Run S
{ [8.0e41 [ 0.003Y | ©.0025 T ] 3.
Results Aqueous Phase: ' : '
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S ,
o2 '
L 100042 [0.0033 ]0.000¢ [~ | JLSC-03KWYR
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Interpoll Laboratories
(&12) 7856-&020

EPA Method 5 Data Reparting Sheet
Probe/Cyclona Wash

#Sclvent Residue ug/ml=LC(Sample Wt. ar{l@=y1i/vol. of Sol. Ml
EPA-MS Acetcne Residue Blank Spec. (7.3 ug/ml '

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

O. ©00 O, eoto 0.00.0 D-3 LSC-01YR

I. w}
I Job_LJP, l Tmm\'\auk- Socurce G-&.kt‘-\
Team Loader RE Test Site Lol
Date Submitted_2-2-Y Data of Test___2-~1-Y
Test MNo. ( Mo. of Runs Completed 32
I Datz of Analysis_<-3-9Y Technician__C.Helreser
Transport Leakage BEEQfE)B ml Solvent Acety
l Test _| Run_® Dish Mo. 23
Field Blank Dish Tare Wt._«b oSyl g
.Q Log Numbar 21971~ ©1 P Dish+Sample Wt.YL oF4S g
l Yal. of Solvent{ge al Sample Wt. 0-ccoy g
#Solvent Residued.0 ug/ml
I Test \ Run ‘ Dish No. D5
1 Vol. of Salvent §£0 ml Digh Tare Wt._ YHY41.3% 306 q
Log Mumter e o Dish+Sample Wt.UM.344¢ g
l Comments Samplae Wt. ©.09(0 e}
Test_ | Run_Z Dish Na. 206
2 Ygl. of Solvent S5O _ml Dicsh Tare Wt._ 4% 3854yY 3
l Log MNumber ~c2 P Dish+Sample Wt. .Y, 3¢ 5 G g
Comments Sample Wt. Q.0012 g
I Test | RrRun_R Dish rMo. 2%
3 | Vol. of Solvent_JSO _ml Dish Tare Wt._ 460410 3
Log MNumber —-e4 f ish+Sample Wt.Ye o422 a
l Commznts Sample Wt. 0.00 |2 a
Test Run Dish Mo.
4 Yol. af Solvent ml Bish Tare Wt. g
I Log Mumb=r : Dish+Sample Wt. =1
Commants ‘ Sample Wt. g
l Test Run Dish Mo.
S Vol. of Salwvent ml Dish Tare Wt. a]
Log Number Dizsh+Sample Wt. a
I Comments Sample Wt. 3
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N " Interpoll Laboratories
(&412) 784&65-46020

EPA Method 5 Data Reporting Sheet
Filter Gravimetrics

Job L P/ Tomahew K Source ERA
Team Leader RE Test Site S4ack
Date Submitted__ 2-2.-94 Date of Test s-1-aY4
Test No. i No. of Runs Completed 3
Date of Analysis_g-3-9Y4 Technician__ G Weliesen
l Tast N Run_2 Filter No. L8502
Field Blank Filter Type Yy©“g F
B Log Number 21947 -~-9t+ F Filter Tare Wt. 972049 ]
lf Comments Filter+Sample Wt.,33(2 g
' Sample Wt. 0.00d 3 g
l Test_ | Run_ \ Filter No. S500
Log Number ~o2 F Filter Type Y G E
1 Comments Filter Tare Wt._ 9304 g
} Filter+Sample Wt..93iD fn}
Sample Wt. 0.000 6 g
Test_ [ Run 2 Filter No. SEo|
| lLog Number ~032 F Filter Type 9o
2 Comments Filter Tare Wt._ ,9273 g
Filter+Sample Wt..1271(6 g
I Sample Wt. C.coo 3 g
Test |, Run_3 ~ Filter No. s&47
Log Number ~oY * " Filter Type Y E
3 Comments Filter Tare Wt. .940 5 g
Filter+Sample Wt..24 20 g
l Sample Wt. ©,09 i5 (=]
Test Run Filter No.
Log Number Filter Type
l4 Comments____ Filter Tare Wt. g
Filter+Sample Wt. g
Sample Wt. a
I Test Run ' Filter No.
iLog Number Filter Type
S Comments : Filter Tare Wt. ' g
l __ Filter+Sample Wt. q
Sample Wt. g
l Results: ‘ :
Field Blk. Run 1 Run 2 Run 3 Run 4 Run 5
I ©. 800l 0,000 3 ©,00{S
l " Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
©.007% ©.00g0 |H005(
l LSC-02PR

D-4 I
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Interpoll Laboratories
(612) 786-6020

Sample Deposition

Job é-P/—/'é'mAA#tdt Source LELA

Field Engineer__ &\ ALOSEA) Tha- Test Site STACK

Date Submitted___ 2 -2-9Y Date of Test A~/= 24

Test No. / No. of Runs Completed .

No. Sampie Type Analvsis Comments
Probe Wash: E{As per EPA M-5
K Acetone O As per EPA M-29
L\L MmeCl, {0 As per EPA M-201A
O DI water O Other
a
Filter: B As per EPA M-5
B4 Glass [0 As per EPA M-29
L{‘ C sS Thimbie L As per EPA M-201A
3 2.5" Giass O As per EPA M-17
1 Paliflex O Other
Impingers: O MN Protocol
A\ D! Water B Wi Protocol
O 3%H.0, O As per EPA M-202
élL O 1N NaQH 0O As per EPA M-6,8
O KOH (Cr vl 0 Acid Gases
0 H.50, (HCD O Fermaldehyde
C 2,4-DNPH 00 As per EPA M-29
. 0 As per EPA M-26
| O Other
Integrated Cas Sample BXAs per EPA M-3
3 ® Tedlar Bag & As per EPA M-10
a J Other
Oxides of Nitrogen 0O As per EPA M-7A
| ™NOY [J Other
2 A Fuel Sample B-Attached Form S HoRy ;‘%Ox
Aggregate 5-0163
Particle Size 00 X-Ray Sedigraph
— [ Cascade Impactor
{1 Other
Misc Samples O As per £PA M-6
| O 00 As per £PA M-7A
) O Other

Type of Source: ,Bo,zég ( Q £f.4>

Fuel Type:

Coal: OBituminous Wood: BWood Waste Oil: OWaste il [0 Natural Gas
TAnthracite ODust ONo. 2 O RDF
Olignite OBark ONo. 6 C Other

5-278

/é,‘mﬂp J/) /7 v % o730 CASTACKWPARORMSS-278.40A5

D-6




APPENDIX E

PROCESS RATE INFORMATION
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TOMAHAWK THERMAL OIL HEATER TESTING FEB. 1,1994

TEST SCHEDULE
o) _1.G4 -
RATE POLLUTANT RUN #1
2-1 Cco 1105-1213
2-1 TSP 1105-1213
E-2

RUN_#2 RUN #3
1315-1425 1516-1627 I
1315-1425 1516-1627




PRETEST INFORMATION FOR TOMAHAWK, WISCONSIN
1. Description of the air pollution control equipment associated with the process:

THERMAL OIL HEATER

a) Particulate emissions from the GEKA thermal oil heater are controlled by a cy-
clone installed in series with a baghouse.

b) The baghouse is designed to operate at a pressure drop of 2 to 6 inches of water
column.

c) " The maximum design airflow through the stack is 32,600 acfm. The rated heat
input capacity of the heater is 30mm BTUs. Control efficiencies of the cyclone
and baghouse are estimated to be 50% and 99% respectively.

d) Collected material is presently stored temporarily on site. In the future this materi-

al will be either landfilled or spread as a soil amendment.

DRYER
a) Particulate emissions from each MEC dryer are controlled by a set of
. multicyclones iqstalled in senes with a E-TUBE wet electrostatic precipitator.
b) Specific multicyclone operating parameters are not monitored. The wet electrostat-
ic precipitator operates within the following ranges:

voltage - 45 .to 65 kv
amperage - 50 to 600 ma
spark rate - up to 300 sparks per minute

¢) The maximum design airflow through the stack is 100,000 acfm. The rated heat

Tomahawk test Feb 1994
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input capacity of each burner is 32mm BTUs. Control efficiencies of the
" muiticyclones and wet electrostatic precipitators are estimated to be 60% and 90%

respectively.

d) Collected material is mixed with bark and sold or burned in the thermal oil heat-
er.

Diégrams of the sampling trains are enclosed in the attachments.

Descriptions of the sampling and analysis procedures are enclosed in the attachments.

Sketches indicating the flow of the exhaust gases through the equipment are enclosed

ih the attachments.

a) - Elevation views of each stack are shown in the attachments.

b) Cross-sectional views of each stack are provided in the attachments.

Estimated flue gas conditions are indicated on the attached stack drawings.
PROCESS AND CONTROL EQUIPMENT OPERATING DATA
a) THERMAL OIL HEATER OPERATING DATA:
1) Design heat input is 30mm BTU's per hour. Operating heat input will be
determined by f factor. Heat output will be estimated based on an efficien-
cy of 66%.
2) Type of fuel to be burned is green wood bark and fines.
3) Acfm of exhau.st gas through the thermal oil heater will be determined.
4) Tons of fuel burned in the thermal oil heater on a dry basis during testing
will be determined based on the number of ram infeed counts and moisture

content of the fuel during testing.

Tomahawk test Feb 1994
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5)

6)

Plant production rate during testing will be determined from board weights

and press charts.

Thermal oil heater operating parameters to be recorded during testing in-

clude the following:

srefractory temperature _

«incoming oil temperature

soutgoing o1l temperature

*Fuel feed setting

sthermal oil temperature setpoint

7) Thermal oil heater control equipment operating parameters to be
recorded during testing include the following:

*baghouse pressure drop

b. . DRYER OPERATING DATA

1)

2)

3)

4)

5)

The moisture content of wet and dry wafers will be recorded during test-
ing.

It is anticipated that the plant will process a mmimum of 99% green wood
and a maximum of 1% dry dead wood.

It is anticipated that the plant will process approximately 90% hardwood
and 10% softw.ood as requifed by the air emission permit during testing.
The dryer inlet and outlet temperatures during testing will be recorded.

Design airflow rate is 80,000 acfm. Actual airflow rate will be determined

during testing.

Tomahawk test Feb 1994 T
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TOMAHAWK THERMAL Ol HEATER TESTING FEB. 1,1994

PROCESS DATA SUMMARY

THERMAL OIL HEATER TESTING 12-14-93
8.04 =PLANT PRODUCTION RATE IN TONS PER HOUR

1.22 = ESTIMATED TONS OF DRY FUEL INPUT BASED ON FUEL MEASUREME
21,93 = ESTIMATED MMBTU/HR INPUT BASED FUEL MEASUREMENT

1.36 = ESTIMATED TONS OF DRY FUEL INPUT BASED ON F FACTOR
24.5 = ESTIMATED MMBTU/HR INPUT BASED ON F FACTOR

Tomahawk test Feb 1994

E-6

l



e ———

u

THERMAL OIL HEATER TESTING 2-1-94 - TSP and CO
DATA TIME: START= 11:00 END= 16:30 HOURS= 5.50

Q G -
WEIGHTS OF APPROXIMATELY EVERY 25TH
UNTRIMMED BOARD FROM TAPES

183 194
191 190

197 197

197 189 189.7 LB = AVERAGE
188 187 UNTRIMMED
183, 184 MAT WEIGHT
189 183

194

187 17263 LB = AVERAGE
187 , FINISHED BOARD
191 WEIGHT

192 _ (UNTRIMMED MAT
190 WEIGHT - TRIM
187 WEIGHT)

190

193 9.0% = TRIM

PLANT PRODUCTION RATE

5.5 =HOURS DURING TESTING
64 =PRESSLOADS
512 =NO. OF (8' X 16"y BOARDS PRODUCED (PRESSLOADS x 8 BOARDS/LOAD)
88387 =LBS FINISHED PRODUCT (BOARDS x WEIGHT OF FINISHED BOARD)
16070 =LBS FINISHED PRODUCT PRODUCED PER HOUR (LBS FINISHED
PROD./TESTING HOURS)
8.04 =TONS FINISHED PRODUCT PRODUCED PER HOUR (LB FINISHED PRODUCT
PER HR /2000 LB)

note: the press production rate during testing was lower than the rate proposed in the

original test protocol due to cold weather. The ambient temperature was approximatley -25 deg.
f.'the moming of the test and warmed to approximatley +10 deg. f during the afternoon.

The press ran at the maximum rate possible considering the rate of material being dried.

The dryers were required to dry cold/frozen material within the temperature limitaticns
contained in the operating permit.

During testing the thermal oil heater operated at a rate which was approximatley 1/3 greater
‘than in August 1993.

Tomahawk test Feb 1994
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PRESS REPORT I

[ine  Speed |Press Temp.| .4/4°C |Date 9~ /- 9% LOUISIANA —
Spd. [ From| To |Prs. Biwdwn Operator: 7im PACIFIC CORP.
505 |06 2 58 |Former Crew: 1D TOMAHAWK WI
G!b | ABD 700 [Hyd. Radtr. Shift: | S e

FCOS Hyd. Thkns. Vito
Radiator # P/L’s 35
Spnrhds. , 3/8 Ftg. 1/6/, 285
Flushed /2. 00 Downtime '/&7 ‘
From To M| E;OC Explanation of Downtime,
Gsa | 1007 [7 low Eepre KC.FlLLulh FoR STAKTEST

5:23 | 5128 | - B, ovELTRKE

S M — Mechanical E — Electrical O — Operator
PRESS LOADS E — Tube Shutdowns / Hammermill Dumps

Fa'_ce' Shutdown

Face Shutdown

Core Shutdown

Core Shutdown

. MR T (L ENE
Hammermill Dump | 7320739527/ 5% -/ 5921
. 35~-365 -20-
Hammermill Dump ?,lgo S %0-Yo- 3

Hammermil Dump

| “LX\
, Hammermill Dump (/.\Z) /
. [OmManawe =3 FEl. 199 15 W .
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THERMAL OIL HEATER TESTING 2-1-94 - TSP and CO
DATA TIME: START= 11:00 END= 16:30 HOURS= 5.50

FUEL BURNING RATE ESTIMATED BY BARK INPUT.

105 =GEKA FUEL CALIBRATION IN LB/COUNT
228 =COUNTS DURING TESTING HOURS
23940 =LB, OF WET FUEL BURNED DURING TESTING

5.50 =HOURS DURING TESTING
23840 =TOTAL LB. OF WET FUEL BURNED DURING TESTING
44.0% =AVERAGE MOISTURE CONTENT OF FUEL
13406 =TOTAL LB. OF DRY FUEL BURNED DURING TESTING (LB WET FUEL X (1- % MOISTURE)
2437 =LB. OF DRY FUEL BURNED PER HOUR (TOTAL LB OF DRY FUEL BURNED /
TESTING HOURS
1.22 =TONS OF DRY FUEL BURNED PER HOUR (TOTAL LB OF DRY FUEL BURNED PER
HOUR /2000 LB) -
8000 = ESTIMATED BTU CONTENT OF DRY FUEL (BTU/LB)
21,93 = ESTIMATED MMBTU INPUT PER HOUR (LB OF FUEL/HR x BTU CONTENT)

FUEL BURNING RATE ESTIMATED BY f Factor ( see test report)
245 = ESTIMATED MMBTU INPUT PER HOUR
1.36 = ESTIMATED TONS OF DRY FUEL INPUT BASED ON F FACTOR:

Tomahawk test Feb 1994
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T-0 HEATER LOG

PLANT: TOMAHAWK

DATE: o BY:
1. READINGS EVERY 10 MINUTES. -
2. BARK MOISTURE ONCE PER HOUR.
3. NOTE IF SET—POINTS ARE CHANGED.
: | FUEL
TIME OIL TEMP COUNT  FURNACE
- IN ouT TEMP
7. 291 95/ 97> | R V7,
233 | 451 499 17 (5
Y. 4y 19 Z0 (846
7:54 442 a%X 3 4 1917
&0 2 4d4 453 5 /) 155 T
bR y5/ g8’ ¢y [Got
T e 45 440 14 {687
47 45t G ! 73 (603
§57 5 Y A 1545
q p1 YL g ) |52
g X1 S50 44 2- 4 'vo0
9 29 451 Hq,) 9¢ 1248
Q 5+ 7190 H&q /{7 e
(006 Jed u4g/ 126 /579
(029 %Y 319 > 1553
16 20 H5)| S99y |56 FG1
10549 450 Hq] 164 L
1199 452 YAl 17 7613
17 40 492 WE (51
bL2ig 191 14 b3 16t
Tl 4o SRS 16 [(: 1%
i{oy 452 44 > 194 1613
(203 ek ] 441 204 /25
1215 | HE o q97 Y. e
29 | 450D 40 22 2 (6 2/
123% Y 2 Y90 930 [l 5
24§ 45 | 450 23¢ [ bdls
3T 77 TonjshiiGumt Feb 1994| /@2 g9z W | j/ 26
jo32 | 45> b G2 25/ [ 25
/117 457 492 AS5S5 0 | leYY
E-12




T-0 HEATER LOG

PLANT: TOMAHAWK

DATE: o BY:
1. READINGS EVERY 10 MINUTES.
2. BARK MOISTURE ONCE PER HOUR.
3. NOTE IF SET—-POINTS ARE CHANGED.

FUEL

TIME OlL TEMP COUNT FURNACE

IN ouT TEMP
s H5j 4ap 264 (6 x> |
i <5 Y53 < G0 1Y 7 14/
=) 452 4 1 2 &3 1¢47
207 45 0 | G <43 /6 3/
) 5¢ 25 3 YL ( Si6 1620
359 Hyg ~ &g 32 es&
St 450 —G 2. 3sd /G 5%
242 Yy d9=2 359 /657
357¢ NS 493 S 3 [ &y
413 H 5 oo 397 /éd?_
427 XS, g5 7 o2 /LS Y

Tomphawk test Feb 1994
13 .
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T-0 HEATER LOG
DATE:

PLANT: TOMAHAWK

BY:

1. READINGS EVERY 60 MINUTES.
2. BARK MOISTURE ONCE PER HOUR.
3. NOTE IF SET-POINTS ARE CHANGED.

- bark

TME airflow baghouse
mb / /#  moisture ressure
7.20] O, 5/01% Z. 49
, ‘g/'l.//' 0,25 /i 1 5]
7 o | A0 Q0
?‘4’4 - /f-‘,'/fﬂ ]
Too o (27009 3. (e
:27 Cs /0 2as
12:02 4 2 e/
o0 |/ /§ /0,20 3.1
Q00 | T /B A 17
;o) ’ z. 7
.00 %, 7
VEie]®; 37
3o x 075 108 3. 17
diog V\C im0 Y 2. 7

/

Tak_1004
pmahawictes—teb—t *

14

b

rS
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GEKA WOODFUEL
CALIBRATION

Nine barrels with a tare weight of 6.8 lbs each were used,
Total weight of fuel in feed hopper was 629.8 Ibs.

Feed hopper ram pushed 6 complete times to empty hopper.
105 lbs per ram stroke.

40.4 % moisture content.

Barrel Gross Tare Net
Number Weight Weight Weight
1 79.5 6.8 72.7
l 2| - 765 6.8 69.7
3 85.0 6.8 78.2
I 4] 750 68| 682
| 51 750 68| 682
} 6 75.0 6.8 68.2
7 75.0 6.8 68.2
i 8|l 750 68| 682
l 9 75.0 6.8 68.2
I Total | 691.0 61.2] 6208
i
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APPENDIX F

PROCEDURES
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a

Particulate Loadings and Emission Rates

The particulate emission rates were determined per EPA Methods
1-5, CFR title 40, Part 60, Appendix A (revised July 1, 1987). In this
procedure, a preliminary velocity profile of the gases in the flue is
obtained by means of a temperature and velocity traverse. On the basis
of these values, sampling nozzles of appropriate diameter are selected
to allow disokinetic sampling, a necessary prerequisite for obtaining a

representative sample.

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

Particulate samples were collected as follows: The sample gas
was drawn 1in through the sampling probe isokinetically and passed
through a 4-inch diameter Gelman Type A/E glass fiber filter. - The
particulates were removed at this point and collected on the filter.
The gases then passed through an ice-cooled impinger train and a
desiccant-packed drying column which quantitatively absorb all moisture
from the sample gas stream after which the sample gas passes through the
pump and the dry test gasmeter which integrates the sample gas flow
throughout the course of the test. A calibrated orifice attached to the
outlet of the gasmeter provides instantaneous flow rate data. '

A representative particulate sample was acquired by sampling
for equal periods of time at the centroid of a number of equal area
regions in the duct. The sampling rate is adjusted at each site such
that an isokinetic sampling condition prevails. Nomographs are used to
aid in the rapid determination of the sampling rate.

3a P1(1-5}
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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 1in and analyzed. The volume of the acetone rinse
("probe wash"} is noted and then the rinse is quantitatively transferred
to a tared 120 cc porcelain evaporating dish and the acetone evaporated
off at 97-105 OF. This temperature is used to prevent condensation of
atmospheric moisture due to the cooling effect induced by the
evaporation of acetone. The acetone-free sample is then transferred to
an oven and dried at 105 oC for 30 minutes, cooled in a desiccator over
Drierite, and then weighed to the nearest .0l mg. The filter sample is
quantitatively transferred to a b-inch watch glass and dried in an oven

at 105 oC for two hours. The filter and watch glass are then cooled in

a desiccator and the filter weighed to the nearest .01 mg. ATl
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 1is corrected for the
acetone blank. The Drierite column is weighed on-site and the water
collected by Drierite is added to the condensate so that the total
amount of absorbed water may be ascertained.

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

’ F-2 3a PZ(G)
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Yersion 1.3
1/88

Interpoll Laboratories
(612)786-6020

Condensible Organic Compounds Analysis
(State of Wisconsin ~ EPA Method 5)
Method 11-8672-W1

Equipment: Separatory funnel - 500 cc with Teflon stopcock
Powder funnel - 75 mm ID with a glass wood plug

Evaporating dish{es) - 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 2 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 I
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 OF. After the
post test leak check, the impihger train is removed and impinger
contents poured into a tared all-glass sample bottle and closed with a
Teflon-1ined cap. The sample bottle is then weighed and the total
condensate calculated by subtraction of the bottle tare weight and the

l




Yersion 1,2
11/87

weight of finitia) water added to the impingers (200 g). A label fis
affixed and the sample is returned to the laboratory for analysis. The
sample should be stored at 4 OC {f the analysis is not conducted within

48 hours.

ARALYSIS:

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

r

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

separatory funnel.

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

4. The sample is then extracted consecutively with three 50 cc
aliquots of methylene chloride, The extraction is performed
according to normal laboratory practice observing the
customary safety precaution of releasing excess pressure after
each shaking.

5. 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). ' )

6. Evaporate to dryness in a hood at 70 OF or léss. Do not
evaporate so quickly as to allow evaporative cooling to Tower
the temperature ef the container below the dew point otherwise
water will be condensed in the container.

F-5




Version 1.2

11/87

Desiccate for two hours in a sealed desiccator and final

weigh. Report all resuits in grams. All weighings should be
made to nearest 0.1 mg {four places).

The remaining 1liquid {in the separatory funnel 1is then
transferred to a tared beaker marked B and is evaporated to
dryness at 220 OF + 10 OF. The analyst may take an aliquot of
the sample, transferring it to a tared beaker and evaporate to
dryness at 220 OF + 10 OF. 1If an aliquot is used, the weight
of the sample and aliquot will have to be taken to correct for
the total sample weight.

After the drying step, the sample is cooled in a desiccator
and weighted to a constant weight to the nearest 0.1 m3.

Calculation (if aliquot is taken):

10.

1.

12,

{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. '

A field blank should be analyzed in an {identical manner. If a
field blank is not submitted, take an aliquot of Class I water
equal in volume to the samplies 2and analyze in a similar
manner.

The results for container A are to be marked in the organic
section of Interpoll Form #LSC-036.

The results for container B are to be marked in the {norganic
section of Interpoll Form #LSC-036.

Fg

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

l
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Environmental Protection Agency

4.2 Performance Evaluation Tests. The
owner of a lidar system shall subject such a
lidar system to the performance verification
tests described in Section 3, prier to first use
of this method. The annual ealibration shall
be performed for three separate, complete
runs and the results of each should be re-
corded. The requirements of Section 3.3.1
must be fulfilled for each of the three runs.

Once the conditions of the annual calibra-
tion are fulfilled the lidar shall be subjected
to the routine verification for three sepa-
rate complete runs. The requirements of
Section 3.3.2 must be fulfilled for each of
the three runs and the results should be re-
corded. The Administrator may request that
the results of the performance evaluation
be submitted for review.

8. References

5.1 The TUse of Lidar for Emissions
Source Opacity Determination, U.S. Envi-
ronmental Protection Agency, National En-
{orcement Investigations Center, Denver,
CO. EPA-330/1-79-003-R, Arthur W. Dyb-
dahl, current edition [NTIS No. PBS§1-
2466621, :

5.2 Tield Evaluation of Mobile Lidar for
the Measurement of Smoke Plume Opacity,
U.S. Environmental Protection Agency, Na-
tional Enforcement Investigations Center,
Denver, CO. EPA/NEIC-TS-128, February
1976.

5.3 Remote Measurement of Smoke
Plume Transmittance Using Lidar, C. S.
Cook, G. W. Bethke, W. D. Conner {EPA/
RTP). Applied Optics 11, pg 1742. August
1972,

5.4 Lidar Studies of Stack Plumes in
Rural and Urban Environments, EPA-§50/
4-73-002, October 1973.

5.5 American National Standard for the
?a{e.zgse of Lasers ANSI Z 136.1-176, March

. 1976.

56 US. Army Technical Manual TB
MED 279, Control of Hazards to Health
from Laser Radiation, February 1969.

5.7 Laser Institute of America Laser
Safety Manual, 4th Edition.

5.8 U.S. Department of Health, Educa-
‘tlon and Welfare, Regulations for the Ad-
ministration and Enforcement of the Radi-
ation Control for Health and Safety Act of
1968, January 1976.

5.9 Laser Safety Handbook. Alex Mallow,

}‘se'?;l Chabot, Van Nostrand Reinhold Co.,
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"MeTHOD 10-—-DEIERMINATION OF CARBON
MoNoxipe EMISSIONS FROM STATIONARY
SOURCES :

L Principle and Applicability
1.1 Principie. An integrated or continuous

€3S sample is extracted from a sampling
Point and analyzed for carbon monoxide

Pt. 60, App. A, Meth. 10

(CO) content using 3 Luft-type nondisper-
sive infrared analyzer (NDIR) or equivalent.

1.2 Applicability. This method is applica-
ble for the determination of carbon monox-
ide 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 2 continuous or an in-
tegrated sample is to be used.

2. Range and Sensitivity

2.1 Range. 0 to 1,000 ppm. .

2,2 Sensitivity. Minimum detectable con-
centration is 20 ppm for 2 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.0O) and carbon dioxide (CQ,)
are 3.5 percent H.O per 7 ppm CO and 1¢
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 CQO, per 30 ppm CO. The use
of silica gel and ascarite traps will alleviate
the major interference problems. The meas-
ured gas volume must be corrected if these
traps are used.

4. Precision gnd 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

5.1 Continuous Sample (Figure 10-1),

5.1.1 Probe. Stainless steel or sheathed
Pyrex! 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).

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

5.2.2 Air-Coojed Condenser or Equivalent,
To remove any excess moisture.

5.2.3 Valve. Needle valve, or equivalent, to
to adjust flow rate,

5.2.4 Pump. Leak-free diaphragm type, or
equivalent, to transport gas.

5.2.5 Rate Meter. Rotameter. or equiva-
lent, to measure a flow range from 0 to 1.0
liter per min (0.035 cfm).

! Mention of trade names or specific prod-
ucts does not constitute endorsement by the
Environmental Protection Agency.
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5.2.6 Flexible Bag. Tedlar, or equivalent,
with 2 capacity of 60 to 90 liters (2 to 3 {t2).
Leak-test the bag in the laboratory before
using by evacuating bag with a pump fol-
lowed 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, at-
tached to the probe so thal the sampling
rate can be regulated proportional to the
stack gas velocity when velocity is varying
with the time or a sampie traverse is con-
ducted.

5.3 Analysis (Figure 10-3).

5.3.1 Carbon Monoxide Analyzer. Nondis-
persive infrared spectrometer, or equivalent.
This instrument should be demonstrated,
preferably by the manufacturer, to meet or
exceed manufacturer’s specifications and
those described in this method.

5.3.2 Drying Tube. To contain approxi-
mately 200 g of silica gel. :

5.3.3 Calibration Gas. Refer to section 6.1.

5.3.4 Filter., As recommended by NDIR
manufacturer.

AIR-COOLID CONDIDNSER

TO AMALYIER

FILTER |GLAST WX,

YALYE -

Figun 181, Comtinvinus samupiing Kaln,

=

- -

Figww 10-2. Iologesirs gat saapiieg s,

5.3.5 CO, Removal Tube. To contain ap-
proximately 500 g of ascarite.

5.3.6 Ice Water Bath. For ascarite and
silica gel tubes. .

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

40 CFR Ch. ] (7-1-92 Edition)

5.3.8 Rate Meter. Rotameter or equivalent
to measure gas flow rate of 0 to 1.0 liter per
min {0.035 cfm) through NDIR.

5.3.9 Recorder (optional). To provide per-
manent record of NDIR, readings.

6. Reagenlts

6.1 Calibration Gases. Known concentra-
tion of CO in nitrogen (N,) for instrument
span, prepurified grade of N, for zerp, and
two additional concentrations corresponding
approximately to 60 percent and 30 percent

. span. The span concentration shall not

exceed 1.5 times the applicable source per-
formance standard. The calibration gases
shall be certified by the manufacturer to be
within =2 percent of the specified concen-
tration.

Fipare 10-3. Anslyilcal squiprunt,

6.2 Silica Gel. Indicating type, 6 to 16
mesh, dried at 175° C (347" F) for 2 hours,
6.3 Ascarite. Commnercially avajlable.

T. 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 2 sampling point and
purge the sampling line. Connect the ana-
Iyzer and begin drawing sample into the an-
alyzer. Allow 5 minutes for the system to

. stabilize, then record the analyzer reading

as required by the test procedure. (See sec-
tion 7.2 and 8). CO, content of the gas may
be determined by using the Method 3 inte-
grated sample procedure, or by weighing the
ascarite CO; removal tube and computing
CO. concentration from 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 Pigure 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
a2 rate proportional to the stack velocity.
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, concentra.,
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tion from the gas volume sampled and the
weight gain of the tube. '

7.2 CO Analysis. Assemble the apparatus
as shown in Figure 10-3, calibrate the in-
strument, and perform other required oper-
ations as described in section 8. Purge ana-
iszer with N, prior to introduction of each
sample. Direct the sample stream through
the instrument for the test period, record-
ing 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 Table 10-1.

8. Calibration

- Assemble the apparatus according to
Figure 10-3. Generally an instrument re-
quires a warm-up period before stability is
sbtained. Pollow the manufacturer's in-
structions for specific procedure. Allow a
minimum time of 1 hour for warm-up.
During this time check the sample condi-
tioning apparatus, i.e., filter, condenser,
drying tube, and CO., removal tube, to
ensure that each component is in good oper-
ating condition. Zero and calibrate the in-
strument according to the manufacturer's
orocedures using, respectively, nitrogen and
the calibration gases.

TABLE 10-1—FIELD DATA

Comments
Location
Test
Date
Operator
. Rotameter setting, liters per

Clock time minute (cubic feet per minute)

3. Caleulation

Calculate the concentration of carbon

nonoxide in-the stack using Equation 10-1.

cco sk = Ceo .\‘Dll.(l_Fnﬂ,)

Eq. 10-1
Where:

Zto wea=Concentration of CO in stack, ppm

by volume (dry basis).
won=Concentration of CO measured by
NDIR analyzer, ppm by volume (dry
basis),
feo, =Volume fraction of CO, in sample, i.e.,
gel'i:em CO, from Orsat analysis divided
¥ 100,

Pt. 60, App. A, Meth. 10

10. Alternative Procedures

10.1 Interference Trap. The sample con-
ditioning system described in Method 10A
sections 2.1.2 and 4.2, may be used as an al-
ternative to the silica gel and ascarite traps.
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ADDENDA

A. PERFORMANCE SPECIFICATIONS FOR NDIR
CARBON MONOXIDE ANALYZERS

Range {MinimMum) ......coeueerrememea 0-1000 ppm.
Qutput (minimum) ...... e Q-10mMV.

Minimum detectable sensitivi- | 20 ppm.

.
Aise time, 90 percent (maxi- | 30 seconds,

mum).

Fall time, 30 percent {maxi- | 30 seconds.
murm).

Zerm drift (maximum).......coean 10% i B8 hours,

Span drift {maximum)... 10% in 8 hours.

Precsion (minimum) ...... | =2% of full scale.

Noise (MAaxiMUm)...cccwsnene] = 1% of tull scaie.

Linearity (maximum deviation) .| 2% of tull scale.

Interlerence rejection ratio ....... CO,—1000 to 1, H,O0—500
tc 1.

B. Definitions of Performance Specifica-
tions.

Range—The minimum and maximum
measurement limits.

Qutput—FElectrical signal which is propor-
tional to the measurement; intended for
connection to readout or data processing de-
vices, Usually expressed as millivolts or mil-
liamps full scale at a given impedance,

Full scale—The tnaximum measuring limit
for a given range.

Minimum  detectcble sensitivity—The
smallest amount of input concentration that
can be detected as the concentration ap-
proaches zero.
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Accuracy—The degree of agreement be-
tween a measured value and the true value;
usuzally expressed as = percent of full scale.

Time to 90 percent response—The time in-
terval from a step change {n the input con-
centration at the instrument inlet to a read-
ing of 90 percent of the ultimate recorded

concentration.

Rise Time (90 percent)—The interval be-
tween initial response time and time to 90
percent response after a step increase in the

inlet concentration.

Fall Time (90 percent)—The interval be-
tween 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 ceontinuous operation

when the input concentration is zero; usual-
1y expressed as percent full scale.

Span Drift—The change in instrument
output over a stated time period, usuzlly 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 be-
1ween repeated measurements of the same
concentration, expressed as the average de-
viation of the single results from the mean.

Noise—Spontaneous deviations from a
mean ouiput not caused by input concentra-

- tiont chaneges.

Linearify—The maximum deviation be-
tween an actual instrument reading and the
reading predicted by a strzight line drawm
between upper and lower calibration points.

MerTHOD l0A—DETERMINATION OF CARBON
MONOXIDE EMISSIONS IN CERTIFYING
CONTINUOUS EMISSION MONITORING SY5-
TEMS AT PETROLEUM REFINIRIES

1. Applicability and Principle

1.1 Applicadility. This method applies to
the measurement of carbon monoxide (CO)
at petroleum refineries. This method serves
as the reference method in the relative ac-
curacy test for nondispersive ‘infrared
{NDIR) CO continucus emission monitoring
systems (CEMS's) that are required to be in-

! Mention of trade names or commercial
products in this publication does not consti-

40 CFR Ch. | (7-1-92 Edition) |

stalled in petroleum refineries on fluid cay,. -

lytic cracking unit catalyst regenerators (4
CFR Part 6§0.105¢ax2)]. _
1.2 Principle. An integrated gas sample {4

extracted from the stack, passed through ap -

alkaline permanganate solution to remove
sulfur and nitrogen oxides, and collected in
a Tedlar bag. The CO concentration in the
sample is measured spectrophotometric
using the reaction of CO with p-sulfaming.
benzoic acid.

1.3 Range and Sensitivily.

1.3.1 Range. Approximately 3 to 1800 ppm
CO. Samples having concentrations below
400 ppm are analyzed at 425 nm, and sam.
ples having concentrations above 400 ppm
are analyzed at 800 nm,

1.3.2 Sensitivity. The detection limit is 3
ppm based on three timmes the standard devi.
ation of the mean reagent blank values,

1.4 [Interferences. Sulfur oxides, nitrie
oxide, and other acid gases interfere with
the colorimetric reaction. They are removed
by passing the sampled gas through an alka-
line potassium permanganate scrubbing so-
lution. Carbon dioxide (CQOq:) does not inter-
fere, but, because it is removed by the scrub-
bing soclution, its concentration must be
measured independently and an appropriate
volume correction made to the sampled gas.

1.5 Precision, Accuracy, and Stability.

1.5.1 Precision. The estimated intralaborza-
tory standard deviation of the method is 3
percent of the mean for gas samples ana.
lyzed in duplicate In the concentration
range of 39 to 412 ppm. The interiaboratory
precision has not been established.

1.5.2 Accuracy. The method contains no
significant biases when compared to an
NDIR analyzer calibrated with National
Bureau of Standards (NBS) standards.

1.5.3 Stability. The individual components
of the colorimetric reagent are stable for at
least 1 month. The colorimetric reagent
must be used within 2 days after prepara-
tion to avoid excessive blank correction. The
samples in the Tedlar ! bag should be stable
for at least 1 week if the bags are leak-free.

2. Apparatus

2.1 Sempling. The sampling train is shown
in Figure 104-1, and component parts are
discussed below: :

tute the endorsement or recommendation
for use by the Environrental Protection
Agency.
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APPENDIX G

CALCULATION EQUATIONS
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CALCULATION EQUATIONS
METHQD 2

— T
V, = 8548 C, (YAp),,, F’i"ﬁ

5 ¥

— 528 P,
=60(1 BV A
Qua = 6001 -B,) V4 () (55

Q, =607, A
. 4995Q, , G,
m = ————
e 1- B, ]

RHx = 100 (vp,,, ~ 0.0003641 P, (T, - T, VP

B, = RH(vp )P,

4.585 x 107 P.M,
T, (avg)

p:

*Alternate equations for calculating moisture content from wet bulb and dry bulb data.
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CALCULATION EQUATIONS

METHOD 2

T
, = 8548 C, (/Ap),, |22

V =
PS MS
— 528 P,
= -B V A (———

Q, =607V, 4

. 4995 Q, , G,

m, s ——_—
8 1-B

RH« = 100 (vp,,, - 0.0003641 P_ (T, - T, )/vp,,)
B\; = RH(Vpxdb)/P 5

4.585 x 102 P.M,
T, (avg)

*Alternate equations for calculating moisture content from wet bulb'and dry bulb data.
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T

wh

T

m(avy)
Tswvs)

Tsxd

1]

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, %

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, °F

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

Total sampling time, min.

Total volume of liquid collected in impingers and silica gel, m!
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 Tdb, IN. HG.

Vapor pressure at Twb, IN. HG.

Average pressure differential across the orifice meter, IN. WC,

Velocity pressure of stack gas, IN. WC.

Dry test meter correction coefficient, dimensioniess

Actual gas density, LB/ACF

122893-GASTACK\WPAMETHODSEQ. M5




CALCULATION EQUATIONS

METHOD 3

100(%0, - 0.5% CO)

EA =
% 0.264% N, - %0, + 0.5% CO

M, = 0.44(%CO,) + 0.32 (%0,) + 028 (%N, + %CO)

M,=M,(I-By)+018 B,

B _ w(std)
wistd) mistd)

122893-G:\STACK\WP\METHODS\EQ.M3




CALCULATION EQUATIONS

METHOD 35
P, + AHN3.6
Voisay = 1765V, ¥ ( T
miavg)
Vs = 0.0472 ¥,
B = VW(-ﬂd)
" Visiay * Ventsy

T. vV
I = 0.0944 ( Sk A R
P V,A 6(-B)

) 1543 M,

5
Vm (s1d)

2723 M, P,

C, =
-+

T:(an) (Vw(srd) M(srd))

8.5714 x 1072 C, Q,,,

(),

] 1.3228 x 107 M, A
(), = 04

G-5
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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 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, percent 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.

Actual volumetric stack gas flow rate, ACFM

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

Dry bulb temperature of stack gas. °F

122893-GASTACK\WPMETHODS\EQ. M5
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T
T

mtavg}

Tslﬂ\"g)
Ts:d
6

v

Te

m

Y
Vm(s:d)

le‘s:d)

VDb

Wet bulb temperature of stack gas, °F

Absolute average dry gas meter temperature, °R
Absolute average stack temperamre. °R
Standard absolute temperature, 528 °F (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.

122893-GASTACK\WP\METHODS\EQ. M3
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METHOD 10

Where

CALCULATION EQUATIONS

CO-PPM-DRY

CO-PPM-WET

GR/DSCF

mg/dscm

3
1%

‘50002-free,dry,avg (1 - €02,4/100)
CO-PPM-DRY (?‘- MC/100)

5.0885 x 10-4 (CO-PPM-DRY)

1.165 {CO-PPM-DRY)

8.5714 x 10-3 (GR/DSCF)(Qs,q)

2.9857 x 1073 £, (6R/DSCF)

CUCDz-free,dry,avg

€02 ¢

02.4d

]

70-9 - Oz’d

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

“yolume

carbon dioxide concentration of flue
gas on a dry percent by volume basis

oxygen concentration of flue gas on a

dry percent by volume basis

G-8
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MC

CO-PPM-DRY

CO-PPM-WET

GR/DSCF

mg/dscm

I
i
i
i
i
i
i
i
I.
I _ Qs,d
i
i
1
]
I
i
i
i
i

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 OF, 29.92 IN.HG.)

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

emission 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 1in
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 BTYU of heat input
(OSCF/MMBTY)
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SAMPLING TRAIN CALIBRATION DATA




INTERPOLL LABORATORIES
EPA Method 5 Gas Metering Svystem
Quality Control Check Data Sheet

sob LP S TOmaysuk L7 Date A~/~7¥
Operator [2222 Module No. _ﬂz_
Instructions: Operate the control module at a flow rate egual

to ~“H& for 10 minutes before attaching the um-
bilical. Record the foliowing data:

Bar press 27?[ in. Hg. 1 = -ff@/ ~Ha /25 in. w.C.'

Meter Temp. (°F)

Time Volume
{min) (CF) Inlet Outlet

BN CGos s ) | N
2.5 | 307.¢0 LS | S
5.0 | 304¢o0 477 GS
7.5 | 3//..5¢ &8 >4

10 1313.47 | SO &7
B V-5 l Avg(tm)=LL &7 °F

Calculate Yeon as follows:

0.5
Yen 1.786 (ta + 460)
T Vm Po

"

7.5S¢ __—
L, Q8085
- 0.5
Yen = 1.786 { } + 460
{ ) ( ) [: { } :}
Yen = /7 OO"?

If Yon 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 5, Section 4.4.1
S~432

H-1 Page 11




B

“uo(jedqLLED 3SB| 89U}LS JB}8W YbBnodyy BWN|OoA [BIOL .

68°'6v9 ZO°ETT 6v 92v1 LP ETET L612-¥ P661 ‘10 Adenuaqaq
£8°9ES ve 122 pe HOET 05° 2801 £912-b p661 ‘12 Adenuer
£0°ST1¢E €0"GTE €0 bLOT 007654 5802-¥ p66T1 ‘1T Asenuep
73] na) "3 ~no) BlUipesy Buipesy
(BUN|OA (B101  GOC/PWNIOA  J9I8W LBUtd  J233W [EL}IUT  "ON juoday asn Jo a8jeg
02-1V J19319K uBdjJawWy 1*ON 4939W 1531 19M
ueuuaJg *Q IUR O UYDI) UOL3EJqL | BD

p66T ‘L0 Adenuer :uoijedqi(ed 3seT 4o 3eq

{056696 'ON LELJDS 4313W 3S9L AJQ LLamjood) L ¢ "ON X0 J3]3N

PG661

snlels

‘7 Auenaqag 1ijaoday Jo aieq
afes( pue UO}lRAQ}|ED X08 JU218K

0209~949L (219)

*auT ‘saldojedoqer |lodusajul

H-2




16/11 ¥Y2010S

107 204 {407 - (2|QEAcRJ) SON) JaA0Ad |19@ Isupebe 1661 "AON U} uopjeAq) eI 4933 53] 13M 02-TY UO paseq

sanjou 339y Kup poebueyd ! Q BIULIO[0F U JOU SEM S9Ny
sbryuj{ poasnfpusd 1 /7 edURIR10] U} J0U SEN AN

, . & 2uranioy vy sen deyey
o E\\«Qwﬂn& '] Aq pautojuasd y0aYd yed| A} sod

767 EZA| 74 " ' ' ¢ y My \ ¢ '

™

I

I
corp |Steo /) ST | He | U | ST e 957 [ov g7 zito |e0t001] & L] v
oo T |80 | S |E£E 9 557 [l<ty 579 | eos 857 60°0 |o00°00T| S b £°c
1o 7 |soce7| 855 | &b | £5 [ 557 | sk0 £971 oeoh79 |f $50°0 6766 | ¢ ay 0°2

167 b g | & | W Ch9 7k | ovs €77 500 [lo766 [ gCs ) T/ | L
= = 5 | 557 £ 00 |40 66 | ¢ 55 50
%7 S‘“mm Sis | K |8 7 +m S49 €7 )8

(Y AW
U B2
g

1T ] { :u.u\:-.: nmcu nmow (4e) nux.:: Au~ A-uuu .
Py Py M ”», P, My . ..“”H.. {enaov| (vujwou
159} 4030 : .
[ J19) Aag I 338) Iop
} 118u0) 1044999 seanyraedusy svg  [((34) 430w 3307 Aag 194 m-w“_ !ns“—a
5 [e3ps1d0| Jaaen | ot ) on ey = "0 Le D [ on )
Crer Loy G uniajugdel
~ pz=T¢  ON JI®IOH 380 oM 9 QOWLIM V43 8
. H *U . i 3§ VPRSI |
- G55 S 7h WO ‘oH Lvjuss LIIHS HOLLVYITVD 3134 bosrbz d *ve




. |
. Sl NN BN EN B S EE N SN BN EE BE SN W b Em
1661 13quaroy YNOH ¥3d YIV 40 1334 21800 - 3LV¥ MOMd

SYNYE_01AV0 - ol 007 08
ST EHEs n_u _mw_.f_h.__. T e i i B i

ol habed ETLES P tms
.-.I.n.‘ﬁl.l-..lu. Lu.

o e S R B e
cc_ ¥ m8m&+1‘wz_=<wx xm:z

ek
1 katst et Etee |

LR S

1234 3WN0A° EN%S.

o
(=2}

3004d

. iiun.u._. D01, ,

| L b TP

o Eoat i et :
ﬁ-.....L it ettt

B — e 1 — g b

Szml =] |

c_ll.l..lllldllll.{l.l

I
il

e e L Tt o teg AT

: .._EE _E 097 sg o} Rdgy | PYE T N SRR LIt EIim nmmooon R e P

o Jueysuo) 02H 42 3dnssalg o] e e 1
PR DL s Wbl MR L dpyTHE s LT e e el s St fofes SnbLs teeni i sore oo

B i e L e M L B o e e e S PRSRGE Cos So B e g

i D Sy pajeanI e /M pRIedq] | By T e e e e ok s S Ry !

qeAOURY /M]133]5 S53 :_—Swh_-:.n.m.ﬂ.nm“w.m.q,“MmmJla.mulm.:nh.ﬂw....ﬂrimu. N T A T T P e e i I T n N e S _

mn. I L ek mmhu .....oz..._..mﬁ_omlu - s Rl ko e s sl e e St etes b st LIl

t...,.......s...l.”..i..hmuu___ 353 uwz :auT_m__a. cN WaaE

L]
RSt S
. —y

l.t.ll .lnuu.!‘ttll'ol.

il m,_s. : moosmmx,_.

.cz. EBTENENE S ..ﬂtmucﬁw 'J0 neaung w;uu...u[,.wnm.”mm
Tu 9|QPadeA]":-*IGTE.TON |P}JaG *U4BADLGTTHINS

;?odsﬁm%lﬁdﬁ.w EE us....a_ﬁu

e o —

- o Dl ety
- el T e e b e By
. SRR iy iahoniuleg i mbipeniieiuel il

..l -

DCH S3HONI - TWIIN3¥3¥41d

.xm:.uz .H.mm—._. ._.mz: STRne

iy :.;l [l

-SINUN: _.zodsajﬁdoci céd%mmumj,\:zuﬁta




—

i

Date of Calibration:

Technician:

Interpoll Laboratories, Inc.
{612) 786-6020

Nozzle Calibration
Data Sheet

02-01-94 Nozzle Number 9-4

Ron Rosenthal

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 .248
2 .250
3 .249
Average: .249
H-5
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Interpoll Laboratoriaes, Inc.

Temperature Measurement Device
calibration Sheet

Unit under t

est:
vendor ;‘éf ebmax Zumﬁzp_s 7—)0_7:30

Model Ao jJeT Serial Number OS85 30058
Range °%  Thermocouple Type ___
Date of Calibration /[-185-93 Techntician A Ioselte )

Method of Calibration:

O Comgarison against ASTK sercury in ¢lass thermometer using a thermostatted and insulated aluminum block designed
to provide unifora teeperature. The temperature is adjusted by adjusting the voltage on the block heater
cartridqe.

) Omeqa Nodel CL-300 Type K Therracougle Sieulator which orovides 22 precise temperature equivalent miiTivalt
signals. The CL-300 is cald junction comoensated. Calibration accuracy is & 0.1% of span (2100 %F) + 1 degrss
(for neqative temperatures add & 2 deqrees, The CL-300 simufates exactly the pillivoltags of a Type &
thermocouple at the ndicated temperature,

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

100
200
300
400
500
§00
700
800
900
1000 O/10
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
2100

IR

it

Averages: /4 77

oF
% dev

off scale response by unit under test (°F)
100 At /7 (460 + t)

i

EZ._ unit in tolerance
7/ unit was not in tolerance: recalibrated - See new calibration sheet.

‘ §-433
H-6
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Interpoll Laboratories, Inc.

(612) 786-6020

S-Type Pitot Tube Inspection Sheet

Pitot Tube No._>/ —5
Pitot tube dimensions:
1. External tubing diameter (D)) » S /6 IN.
2. Base to Side A opening plane (P,) , LhD W

3. Base to Side B opening plane (Pg)

4 l/éﬂ IN.

Alignment:
4, a < 10° 2,
5.0, <100_/0
6.8, <50 O
7. B, <5° 22
8. <,125"

z
9. W <.0625"_: & 2—

Distance from Pitot to Probe Components:

10. Pitot to 0.500 IN. nozzle

11. Pitot to probe sheath

12. Pitot to thermocouple (parallel to probe)

y TSN
5.0 .
£.9 W\

13. Pitot to thermocouple (perpendicular to probe)

, Tl N

%"\gﬁeets all EPA design criteria thus C, - 0.84 ‘
O oes not meet EPA design criteria - thus calibrate in wind tunnel.

C, =

Date of Inspection:

AL-9Z

CFR Title 40 Part 60 Appenidix A Method 2

H-7

Inspected by:
A,
Y T e,
S-348

4793 CASTAQQWPFORMS\S-248




INTERPQLL LABORATORIES
(612)786-6020

Stack Sampling Department - QA
Aneroid Barometer Calibration Sheet

Date / / — / S - ?3
Technician ? ?oseu‘i'/m 7

Mercury Column Barometer No. AJOVA — |
Aneroid Barometer No. ’

Temperature
Actual Mercury i Ambient | Correction |Adjsted Mercury |Initial Aneriod|Difference
Barometer Read | Temp. Factor Barometer Read |Barometer Read {(Ppa-Pbm)
29.36 | /2 )& 29244 9. 2¢4 o

Has this barometer shown any consistent problems with calibration? Yes@ If
yes, explain.

Has problem been alleviated? Yes/No. How?

" *Note

Aneroid barometers will be calibrated periodically against a mercury column
barometer. The aneroid barometer to be calibrated should be placed in close
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
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