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RESULTS OF THE NOVEMBER 8 & 9, 1994
RELATIVE ACCURACY CERTIFICATIONS
AT THE LOUISIANA PACIFIC PLANT
LOCATED IN HAYWARD, WISCONSIN

Q. interpoll
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Ll".’ Louisiana-Pacific Corporation

Route 8,,Box 8263
Hayward, Wisconsin 54843
715/634-3332

FAX: 715/634-5117

November 23, 1994

Mr. Michael F. Wood, Director

Mr. Laxmi Kesari

Multi Media Enforcement & Strategic
Planning Division U.S. EPA
Aerials Rios Boulevard

1200 Pennsylvania N'W., 7th Floor
Room 7120A

Washington D.C. 20004

RE: Clean Air Enforcement Action - United_States v. Louisiana Pacific Corporation
No. CV 93-0869 (W.D. La.)

Subject: Continuous Monitoring Equipment Certification: L-P Hayward OSB
CO, Flow and Opacity Drift Test Results.

Gentlemen:

Enclosed please find the re-certification test results ( Interpoll Labs. Inc. Report

# 4-4294 dated November 21, 1994) for the Line #1 Dryer RTO carbon monoxide
(CO) and Line #2 Press RTO Flow monitoring systems installed at Louisiana Pacific's
OSB plant in Hayward, WI. These are submitted in conjunction with the September
30, 1994 (request for an extension) letter from Elizabeth Smith, Director of
Environmental Affairs - Louisiana Pacific Corporation, Portland, Oregon. Attach these
test results to you copy of the Interpoll Laboratories, Inc. Report No. 4-3688R dated
September 27, 1994. Also enclosed are the Opacity Zero & Calibration Drift
calculations of relative accuracy for the four (4) USI Opacity Monitors (one for each
of the RTO stacks).
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Mr. Michael Wood/Laxmi Kesari
November 23, 1994
Page 2

If you have any questions or need additional information please contact me.

Sincerely,

Gbott e

Robert W. Schultz
Environmental Engineer
Hayward, WI - Engineering Office

cc w/encls: Tom Parker - Graseby STI
Jim Lake - Hayward OSB Plant Manager
Liz Smith - Director of Environmental Affairs
Jim Ross - WI DNR
File: HA 613.0 CEMS

cc w/out encls: Julie Domike U.S. EPA
U.S. EPA, Region 5 Chicago, 1l |
Jim Evensen - Hayden Lake
Keith Seelig - Hayward Environmental
Bert Krages - Portland
Norm Radford Jr. - Vinson & Elkins, Dallas, TX
Brad Pyle - WI DNR Park Falls, WI
A.E. Cavadeas - Hayward Engineering ‘
Mark Becker - Hayward Environmental i
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Interpoll Laboratories, Inc.
4500 Ball Road N.E.
Circle Pines, Minnesota 55014-1819

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

RESULTS OF THE NOVEMBER 8 & 9, 1994
RELATIVE ACCURACY CERTIFICATIONS
AT THE LOUISIANA PACIFIC PLANT
LOCATED IN HAYWARD, WISCONSIN

Submitted to:

GRASEBY STI

45 Fir Street
Waldron, AR 72958

Attention:

Tom Parker

Reviewed by:

Report Number 4-4294 Daniel j. Da

November 21, 1994 Manager
SP/slp Stationary Source Testing Department
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ACFM

cc (mb)
DSCFM
DSML
DEG-F (°F)
DlA.

FP
FT/SEC

g

GPM
GCR/ACF
GR/DSCF

g/dscm

HP

HRS

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

ABBREVIATIONS

actual cubic feet per minute

cubic centimeter (mifliliter)

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 tritlion

pounds per square inch

square feet

tons per day

micrograms

percent by volume

percent by weight

=< (when following a number)

gistackvwrmisclabbrey. frm

ifi




1 INTRODUCTION

On November 8 & 9, 1994, Interpoll Laboratories personnel conducted Relative
Accuracy Certification Tests of the CO CEM installed on the Line 1 Dryer RTO Stack, and
the Flow Monitor installed on the Line 2 Press RTO Stack at the Louisiana Pacific

Corporation Plant in Hayward, Wisconsin. The centifications were performed on the

following:
Monitor
Tvpe Manufacturer Model Serial No. Location
co TECO 48 48-47743-279  Line 1 Dryer
Flow United Sciences 100 9401658 Line 2 Press

On-site testing was performed by Ed Trowbridge and Ken Nuessmeier. Coordination
between testing activities and plant operation was provided by Bob Schultz of Louisiana
Pacific. The test was witnessed by Jim Ross of the Wisconsin Department of Natural

Resources.

The Relative Accuracy Certifications were performed in accordance with Specification
4, CFR Title 40, Part 60 Appendix B (revised July 1, 1993). Evaluations were performed in
accordance with EPA Method 10 (Ibid: Appendix A). A slip stream of exhaust gas was drawn
from the exhaust gas stream using test ports provided by the plant using a heat-traced probe
and filter assembly. Afterspassing through the filter, the gas passed through a chilled
condenser to remove moisture. The particulate-free dry gas was then split, half the sample
was collected directly in 44-Liter Tedlar bags. The other haif of the sample gas stream was
passed through an alkaline potassium permanganate scrubber to remove interferences and
then collected in 44-Liter Tedlar bags. Each set of bags was then analyzed: the scrubbed
sample for CO, the unscrubbed sample for O, and CO,. The CO, level was also measured
in the scrubbed sample to correct for residual CO,. The O,, CO, and CO analyzers were
calibrated on-site using EPA Protocol standard gases. A three-way valve on the probe was
used to introduce standard gas for the "system bias check”. The analog response of the CO
analyzer was recorded using a strip chart recorder. Moisture determinations were performed
in accordance with EPA Method 4. Volumetric Flow Rate Determinations were performed
in accordance with EPA Method 2.
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Twelve 21-minute test runs for CO were performed on the Line 1 Dryer RTO Stack
using a 30-minute cycle. During each run, the sample probe was moved through a three-
point traverse {1/6, 3/6, 5/6 of the stack dia).

The important results of the tests are summarized in Tables 1 & 2. Field data and all

other supporting information are presented in the appendices.
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2 SUMMARY AND DISCUSSION

The important results of the Relative Accuracy Certifications are summarized in Tables
1 & 2. No difficulties were encountered in the field or in the data reduction. On the basis
of this fact and a complete review of all of the data, it is our opinion that the concentrations
reported herein are accurate and closely reflect the actual values which existed at the time

the test was performed.
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Table 1.

Summary of the Results of the November 8, 1994 Relative Accuracy
Certification of the CO CEM instailed on the Line 1 Drver RTO Stack at the

Louisiana Pacific Plant in Hayward, Wisconsin.

Run Time CO(ppm,d)

{(HRS) RM CEM DIFf
1 0945-1015 326 306 -20

2 1030-1100 366 360 -6

3 1115-1145 327 320 -7

4 1200-1230 356 353 -3

5* 1245-1315 374 40N 27
1330-1400 394 389 -5

7* 1415-1445 329 308 =21

8 1500-1530 376 372 -4

9 1545-1615 394 389 -3

10* 1630-1700 411 358 =33

11 1715-1745 363 353 -10

12 1800-1830Q 291 283 -8
Average 10
Confidence Coefficient 11.5
Standard Deviation 5.13
Relative Accuracy 5.9

-

Note:

Runs 5, 7, and 10 not used in the calculation of

relative accuracy.




R I I I BN N EE e

il TN L.

Table 2. _ Summary of the Results of the November 9, 1994 Relative Accuracy

Certification of the Flow Monitor installed on the Line 2 Press Stack at

the Louisiana Pacific Plant in Hayward, Wisconsin.

Run Time Flow (KCFM)
(HRS) RM CEM DIFE
1 1000-1030 110 100 -10
2 1045-1115 110 100 -10
3 1200-1230 110 101 -9
4 1245-1315 12 101 -1
5* 1330-1400 111 100 -1
6* 1415-1445 112 101 -11
7 1500-1530 113 100 -13
1545-1615 110 1071 -9
1630-1700 110 102 -8
10 1715-1745 109 101 -8
11 1800-1830 111 101 -10
12 1845-1915 110 plol! -9
Average 10
Confidence Coefficient 0.92
Standard Deviation 1
Relative Accurécy 9.8

* Note:

Runs 5, 6, and 7 not

relative accuracy.

used in the calculation of
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2.1 Results of Volumetric Flow Rate Determinations




Interpoll Labs Report No. 4-4294
Graseby STI - LP Hayward
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Test No. 2
Line 2 Press RTD Stack

Results of Volumetric Flow Rate Determination------- Method 2
Date of Determination............ 11-09-94
Time of Determination....... (HRS) 1000
Barometric pressure....... {IN.HG) 29.02
Pitot tube coefficient........... .84
Number of sampling ports......... 2
Total number of points........... 16
Shape of duct........c..iiiinnrse Round
Stack diameter......ccee0 - {IN) 76
Duct @area. ... ..o eeaess {SQ.FT) 31.50
Direction of flow......cceuvnnn UP
Static pressure........... {IN.WC) -.3
Avg. gas temp............. (DEG-F) 235
Moisture content.......... (% v/V) 7.19
Avg. Tlinear velocity..... (FT/SEC) 58.3
Gas density......iveuennn {LB/ACF) .05369%
Molecular weight...... (LB/LBMOLE) 28.84
Mass flow of gas.......... (LB/HR) 355243
Vvolumetric flow rate.............

actual ... i it e e e {ACFM) 110269

dry standard............ {DSCFM) 75404
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Interpol]l Labs Report No. 4-4294

Test No. 2
Line 2 Press RTO Stack

Graseby STI ‘H55u§%5?3ﬁ9

Results of Volumetric Flow Rate Determination-—-——---=-- Method 2

Date of Determination............

Time of Determination....... (HRS)
Barometric pressure....... (IN.HG)
Pitot tube coefficient...........
Number of sampling ports.........
Total number of points...........
Shape of duct......coeieivvaneeas
Stack diameter......ccccevueas (IN)
DUCE Area.....vevereennnn. (SQ.FT)
Direction of flow......ccoooue....
Static pressure........... (IN.WC)
Avg. gas temp............. (DEG-F)
Moisture content.......... (¥ V/V)
Avg. Tinear velocity..... (FT/SEC)
Gas density......ci0vuunn (LB/ACF)
Molecular weight...... {LB/LBMOLE)
Mass flow of gas.......... {LB/HR)
Volumetric flow rate.............

actual ... ..ttt as {ACFM)

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

8

11-09-94
1045
29.02

.84

16
Round
76
31.50

ur

240

8.24

58.2
.05303
28.84

350177

110052
73790
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Interpoll
Graseby STI

Test No. 2
Line 2 Press RTO Stack

Results of Volumetric Flow Rate Determination

Date of Determination............
Time of Determination....... {HRS)
Barometric pressure....... (IN.HG)
Pitot tube coefficient...........
Number of sampiing ports.........
Total number of points...........
Shape of duct...... .o csvesvrsnns
Stack diameter......cev 000 (IN)
Duct aread....cuovreevenosss {SQ.FT)
Direction of flow......e0cucuun.
Static pressure........... {(IN.WC)
Avg. gas temp.........c... (DEG-F)
Moisture content.......... (% V/V)
Avg. linear velocity..... {FT/SEC)
Gas density......vcvv.. {LB/ACF)
Molecular weight...... ({LB/LBMOLE)
Mass flow of gas.......... {LB/HR)
Volumetric flow rate.............

actual ... vrveeenn e {ACFM)

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

Labs Report No. 4-4294
LP Hayward
Hayward, WI

Method 2

11-059-94

1200

29.02

.84

16

Round

76

31.50

upP

243

58.1

.05274

28.84

347351

108771
73032




Interpoll Labs Report No. 4-4294

Graseby STI —Hggwgga?aﬁg

Test No. 2
Line 2 Press RTO Stack

Results of Volumetric Flow Rate Determination------- Method 2
Date of Determination............ 11-09-94
Time of Determination....... {HRS) 1245
Barometric pressure....... (IN.HG) 29.02
Pitot tube coefficient........... .84
Number of sampling ports......... 2
Total number of points........... 16
Shape of duct.. ...ttt eann Round
Stack diameter........cvvv e (IN) 76
Duct area......ceeueeenesee {SQ.FT) 31.50
Direction of flow.......ooveeu... up
Static pressure........... (IN.WC) -.55
Avg. gas temp.. ... (DEG-F) 240
Moisture content.......... (% V/V) 6.81
Avg. Tlinear velocity..... (FT/SEC) 59.2
Gas density....ccovivnnnn {LB/ACF) .05332
Molecular weight...... {LB/LBMOLE) 28.84
Mass flow of gas.......... {LB/HR) 357994
Volumetric flow rate.............

ACTUAT .. vt s i e et e e (ACFM) 111908

dry standard............ (DSCFM) 761580

10




Interpoll Labs Report No. 4-4294

Test No. 2
Line 2 Press RTO Stack

Results of Volumetric Flow Rate Determination

Date of Determination............
Time of Determination....... (HRS)
Barometric pressure....... {IN.HG}
Pitot tube coefficient...........
Number of sampling ports.........
Total number of points...........
Shape of duct.......oo o
Stack diameter...... e {IN)
Duct area.......oveivenvnnse {SQ.FT)
Direction of flow....... oo
Stétic pressure..,......... {IN.WC)
Avg. gas temp......... 00 (DEG-F)
Moisture content.......... (% v/V)
Avg. linear velocity..... (FT/SEC)
Gas density......iciivene (LB/ACF)
Molecular weight.., ... {LB/LBMOLE)
Mass flow of gas.......... {LB/HR)
Volumetric flow rate.............

actual .. ittt s e e e a e (ACFM)

dry standard............ (DSCFM}

Graseby STI

LP Hayward
Hayward, WI

Method 2

11-09-94

1330

29.02

.84

16

Round

76

31.50

up

241

6.42

58.5

.05333

28.84

353737

110545
75484




Interpoll Labs Report No. 4-4294
Graseby STI - LP Hayward

Hayward,

Test No. 2
Line 2 Press RTO Stack
Results of Volumetric Flow Rate Determination--—=---- Method 2
Date of Determination.........e.. 11-09-94
Time of Determination....... {HRS) 1415
Barometric pressure....... (IN.HG) 29.02
Pitot tube coefficient........... .84
Number of sampling ports......... 2
Total number of points........... 158
Shape of duct...... ... Round
Stack diameter........cvc... (IN) 76
Duct area....ceccinunneees (SQ.FT) 31.50
Direction of flow......¢eiivuuenas uUP
Static pressure........... {IN.WC) -.47
Avg. gas temp...cs i (DEG-F) 241
Moisture content.......... (% V/V) B.24
Avg. linear velocity..... (FT/SEC) 59.0
Gas density...cvecn e anas (LB/ACF) .05296
Molecular weight...... (LB/LBMOLE) 28.84
Mass flow of gas.......... ({LB/HR) 354633
Volumetric flow rate......coe0c.in

actual.......... e e {ACFM 111608

dry standard............ (DSCFM} 74729

12
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Interpoll Labs Report No. 4-4294
Graseby STI - LP Hayward
Hayward, WI

Tast No. 2
Line 2 Press RTO Stack

Results of Volumetric Flow Rate Determination----=---- Method 2
Date of Determination............ i1-09-54
Time of Determination....... (HRS) 1500
Barometric pressure,...... {IN.HG) 29,02
Pitot tube coefficient........... .84
Number of sampling ports......... 2
Total number of points........... 16
Shape of duct... .o i it erroonnen Round
Stack diameter......c. .ot e (IN) 76
Duct area......... b e aana s (SQ.FT) . 31.50
Direction of flow......ieveenneaen up
Static pressuUre. . ....vceaa. {IN.WC) -.42
Avdg., gas temp....vcaeanens (DEG~F) ' 241
Moisture content.......... (% V/V) 7.49
Avg. linear velocity..... {(FT/SEC) 89.5
Gas density......oo0c.e {LB/ACF) .05312
Molecular weight...... {LB/LBMOLE) 28.84
Mass flow of gas.......... {LB/HR) 358643
Volumetric flow rate.....ceceee..

actual .. ...ttt i {ACFM) 112528

dry standard. ........... (DSCFM) 75971

i3




Interpoll Labs Report No. 4-4294

Graseby STI - LP Hayward
Hayward, WI

Test No. 2
Line 2 Press RTO Stack

Results of Volumetric Flow Rate Determination------- Method 2
Date of Determination............ 11-09-94
Time of Determination....... (HRS) 1545
Barometric pressure....... {IN.HG} 29.02
Pitot tube coefficient........... .84
Number of sampling ports......... 2
Total number of points........... 16
Shape of duct....... i verins Round
Stack diameter..........c..... (IN) 76
Duct area....coev e vecroen- (SQ.FT) 31.50
Direction of flow.....veivinewans ' up
Static pressure. ... ...+« - {IN.WC) -.43
Avg. gas temp. ...t sa-- (DEG-F) 238
Moisture content.......... (% Vv/V) 7.23
Avg. linear velocity..... (FT/SEC) 58.2
Gas density.............. (LB/ACF} .05340
Molecular weight...... (LB/LBMOLE) 28.84
Mass flow O0f gaS..eevueess {LB/HR) 352279
Volumetric flow rate.............

actual. ..ottt e {ACFM) 109953

dry standard............ (DSCFM) 74754

1h




Interpoll Labs Report No. 4-4294
Graseby STI - LP Hayward
Hayward, WI

Test No. 2
Line 2 Press RTO Stack

Results of Volumetric Flow Rate Determination----—-- Method 2
Date of Determination............ 11-09-94
Time of Determination....... (HRS) 1630
Barcmetric pressure....... (IN.HG) 29.02
Pitot tube coefficient........... .84
Number of sampling ports......... 2
Total number of peoints........... 16
Shape of duct........... . .. Round
Stack diameter..... oo evueaes {IN) 76
DUCt Area8.....veseencnenea (SQ.FT) 31.50
Direction of flow.... s iveveaeos upP
Static pressure........... {IN.WC) -.41
Avg. gas temp.......c.c00 .. (DEG-F) 237
Moisture content.......... (% V/V) 6.57
Avg. linear velocity..... {(FT/SEC) 58.4
Gas density...coeve-u-n .. {LB/ACF) .05362
Molecular weight...... (LB/LBMOLE) 28.84
Mass flow of gas.......... {LB/HR) 355051
Volumetric flow rate.............

actual. ... .cver et {ACFM) 110369

dry standard......... ... (DSCFM) 75689

15




Test No. 2
Line 2 Press RTO Stack

Results of Volumetric Flow Rate Determination

Date of Determination....

Time of Determination....

Interpoll Labs Report No. 4-4294

oooooooo

Barometric pressure....... {IN.HG)
Pitot tube coefficient...........
Number of sampling ports.........
Total number of points...........
Shape of duct.......... ..,
Stack diameter. ... .ot nnean {IN)
Duct area........c.veeveve- (SQ.FT)
Direction of flow.........cv0uuu.
Static pressure........... (IN.WC)
Avg. gas tempP.. v e {DEG-F)
Moisture content.......... (% V/V}
Avg. linear velocity..... (FT/SEC)
Gas density...cieetieerinnne (LB/ACF)
Molecular weight..,.... {LB/LBMOLE)
Mass flow of gas.......... {LB/HR)
Volumetric flow rate.............

actual ... o er s it i e {ACFM)

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

16

Graseby STI

LP Hayward

Hayward, WI

——————— Method 2

11-09-94

1715

29.02

.B4

16

Round

76

31.50

ueP

238

57.7

.05348

28.84

349939

109065
74441
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Test No. 2
Line 2 Press RTO Stack

Interpoll Labs Report No. 4-4294
Graseby STI - LP Hayward
Hayward, WI

Results of Velumetric Flow Rate Determination-----—-- Method 2
Date of Determination............ 11-09-94
Time of Determination....... {HRS) 1800
Barometric pressure....... {IN.HG) 29.02
Pitot tube coefficient........... .84
Number of sampling ports......... 2
Total number of points........... 16
Shape of duct......... .. Round
Stack diameter.. ... o0t {IN) 76
Duct area. ... .o ienmens (SQ.FT) 31.50
Direction of flow.........c.0... ur
Static pressure........... (IN.WC) -.47
Avg. gas temp....... 0 0.- {DEG-F) 236
Moisture content.......... (% V/V) 6.95
Avg. linear velocity..... (FT/SEC) 58.8
Gas density.............. (LB/ACF} .05360
Molecular weight...... (LB/LBMOLE) 28.84
Mass flow of gas......ee... {LB/HR) 357559
Volumetric flow rate......cioevu

actual......ei it ienann (ACFM) 111172

dry standard............ (DSCFM) 76022

17




Interpoll Labs Report No. 4-4294

Graseby STI - LP Hayward
Hayward, WI

Test No. 2
Line 2 Press RTO Stack

Results of Volumetric Flow Rate Determination------- Method 2
Date of Determination............ 11-09-94
Time of Determination....... (HRS) 1845
Barometric pressure....... {IN.HG) 29.02
Pitot tube coefficient........... .84
Number of sampling ports......... 2
Total number of points........... 16
Shape of duct......ccv i inuennnans Round
Stack diameter............... {IN) 76
Duct area......cooierennese {SQ.FT) 31.50
Direction of flow.......ccicvvue up
Static pressure........... {IN.WC) -.48
Avg., gas temp............. {DEG-F) 235
Moisture content.......... (% Vv/V) 6.99
Avg., linear velocity..... {FT/SEC) 58.4
Gas density....cevveeeen. {LB/ACF) .05367
Molecular weight...... {LB/LBMOLE) 28.84
Mass flow of gas.......... (LB/HR) 355364
Volumetric flow rate.............

actual. . ... it annanane (ACFM) 110349

dry standard............ (DSCFM) 759536

18
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SAMPLING TRAIN CALIBRATION DATA




|

Interpoll Laboratories. Inc.

Temperature Measurement Oevice
Calibration Sheet

Unit under test:

Vendor O ME GA:

Model AmiEa & Serial Number _*¥ 3%
Range S— SO0 %  Thermocouple Type L
Date of Calibration _ 9 &4 26" 1994 Technician _g£ Nueromeres

Method of Calibration:

d0 Convarison againss ASTH percury in glass thermcmeter using 3 therngstatced and insulated aluminun 8lock designes
to provide unifora temperature. [he temgerature 1S adjusted by adjustiag the voeltage Qo the tlock heater
cartridge,

) Oneqa Mode! CL-300 Tyoe Kk Thersocousle Siaulator which orovides 22 precise temoerature eouivalent sillivait

signals. The CL-300 18 cold junctian compensated. Calibration accuracy is # 0.1% of span (2100 O + 1 degree
(for negative temoeratures add & 2 degrees, The CL-300 simulates exactly the millivoltage of 2 fype &
thermocouple &t the 1ndicatad temgerature,

Desired Temperature of Response of Deviation
Temp (°F) Standard or Unit Under Test
Nominat Simulated Temp (°F) (%) At (F) (%)
- =
0 iR 1 -4 7
100 1o 21 3 . H3 =
200 Lpe Agc & ‘
300 IDo 231 ! , ::%2__.
400 4oe ikl { ) {
500 Hep 494 i %58
600 [ i o .
700 a9 r e
800 Roc go/ < a3 4¢17
900 —qee . A 40T
1000 {oep [eat .1 M 2
1100 —_{wo f_doead ‘ 048-S
1200 L 2on [ 22k ! .
1300 } 3ee ; f Loos
1400 | 4eg - L 49 ] 94‘-5#
1500 L gee i et & &
1600 e : L ool z PFO o7/
1700 L% P e L S —_ N Fé
1800 —ifloo 1823 -3 a4
1900 i gia erY / i
2000 #aa Jeo: /
2100 400 L7l / ;
Averages: / 27 Qel?é
OF = off scale response by unit under test (°F) C/Da( ‘/)
X dev = 100 At / (460 + t) ——
‘[&0 f O'..

{7 Unit in tolerance .
[ 7 Unit was not in tolerance: recalibrated - See new calibration sheet.

S-433




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

S-Tvpe Pitot Tube Inspection Sheet

Pitot Tube No.-2 Z— §
Pitot tube dimensions:
1. External tubing diameter (D) . S /é IN.
2. Base to Side A opening plane (P,) : Vé/) IN.
3. Base to Side B opening plane (Py) ) ‘/é/ IN.

Alignment:

4, a < 10° g
5. 0, < 10°

<5 L

Z
9. W <.0625"_ .28/

Distance from Pitot to Probe Components:

10. Pitot to 0.500 IN. nozzle i 752 N
.2 W

PXZaN

11. Pitot to probe sheath

12. Pitot to thermocouple (parallel to probe)

13. Pitot to thermocouple (perpendicuiar to probe) . 742 IN.

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

C, -

~
P
A A
o
a o
Fu
EEE W N S N BN N NN N B N BN N B e

Date of Inspection: Inspected by:

Jb_gd B 4

A

CFR Title 40 Part 60 Appenidix A Method 2
S-348

-
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INTERPOLL LABORATORIES
(612)786-6020

Stack Sampling Department - QA
Aneroid Barometer Calibration Sheet

Date SO = 2 g —;y -

Technician = MZ

Mercury Column Barometer No. Y LT el Gl /R

Aneroid Barometer No. ' SN ~2/2020%5

Temperature

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

Barometer Read | Temp. Factor Barometer Read |Barometer Read {{Pha-Pbm)
28.75 5o L I3 Y 74616 2¢.57¢ 230

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

Has problem been alleviated? Yes/No. How?

*Note

Aneroid barometers will be calibrated periodically against a mercury 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

A-3
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4.4294 RAT

Report No. 4-4294

GRASEBY ST! - LP HAYWARD
Hayward, Wisconsin
Source: Line 1 Dryer RTO Stack
RUN 1 02 coO €02 RUN 2 02 CcO Cco2
0945-1016 1030-1100
1 16.8 380 3.8 i 16.4 439 4.1
2 16.7 411 3.9 2 16.4 469 4.2
3 16.6 452 4.0 3 16.4 398 4.1
4 16.6 339 3.8 4 16.3 368 4.2
5 16.8 302 3.7 5 16.6 348 3.9
6 16.6 335 4.0 6 16.7 362 3.9
7 17.1 304 3.5 7 16.4 495 4.3
8 16.7 433 4.0 8 16.1 486 4.4
9 16.4 435 4.1 9 16.1 402 4.3
10 16.5 415 4.1 10 16.3 401 4.2
11 16.5 432 4.1 11 16.4 427 4.2
12 16.9 459 3.5 12 16.3 520 4.3
13 17.3 459 3.2 13 16.1 409 4.4
14 16.9 270 3.7 14 16.4 403 4.1
15 16.9 298 3.7 15 16.4 361 4.1
16 16.5 384 4.0 16 16.8 338 3.9
17 16.8 328 3.5 17 16.7 354 3.9
18 17.1 350 3.6 18 16.5 313 4.0
19 17.7 314 2.7 19 16.6 283 3.9
20 17.6 220 3.0 20 16.86 276 3.9
21 17.6 218 3.0 21 16.8 279 3.8
22 16.9 325 3.3 22 16.6 354 4.0
23 17.9 279 2.6 23 16.5 282 4.0
24 17.6 237 3.3 24 16.7 274 3.9
25 17.9 217 2.8 25 16.6 286 3.9
26 17.6 208 3.1 26 16.7 323 3.9
27 18.3 242 2.3 27 16.6 380 4.0
28 17.3 310 3.4 28 16.4 334 4.1
29 18.0 223 2.5 29 16.5 316 4.0
30 17.2 214 3.3 30 16.5 307 4.0
Average 171 326 3.45 Average 16.5 366 4.06

Page 1
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4-4294 RAT

Report No. 4-4294
GRASEBY STi - LP HAYWARD
Hayward, Wisconsin
Source: Line 1 Dryer RTO Stack
RUN 3 02 co co2 RUN 4 02 co Co2
1115-1145} 1200-1230
1 16.5 338 3.9 1 16.4 392 3.9
2 16.3 351 4.1 2 16.4 356 4.0
3 16.3 322 4.1 3 16.5 3381 4.0
4 16.3 343 4.1 4 16.5 357 3.9
5 16.5 314 4.0 5 16.6 4186 4.0
6 16.4 347 4.0 6 16.5 424 4.1
7 16.4 333 4.1 7 16.4 370 4.1
8 16.3 299 4.1 8 16.5 357 4.0
9 16.4 325 4.1 9 16.7 309 3.8
10 16.5 310 4.0 10 16.7 358 3.8
11 16.5 353 4.1 11 16.5 352 3.9
12 16.2 339 4,2 12 16.6 298 3.8
13 16.3 334 4.2 13 16.7 296 3.8
14 16.4 318 4.1 14 16.7 316 3.8
15 16.5 312 4.1 15 16.7 368 3.9
16 16.4 372 4.1 16 16.5 359 4.0
17 16.2 370 4.2 17 16.6 314 3.8
18 16.4 321 4.0 18 16.5 322 3.9
19 16.4 308 3.9 19 16.7 320 3.8
20 16.6 320 3.9 20 i6.7 370 3.8
21 16.4 428 4.2 21 16.5 361 3.9
22 16.2 362 4.2 22 16.5 346 4.0
23 16.4 3156 4.0 23 16.5 330 3.9
24 16.4 300 4.0 24 16.8 340 3.8
25 16.6 288 3.9 25 16.5 447 4.0
26 16.7 342 3.9 26 16.3 386 4.1
27 16.4 318 4,1 27 16.5 3563 4.0
28 16.5 286 3.9 28 16.5 327 3.9
29 16.5 269 3.9 29 16.7 341 3.8
30 16.7 274 3.8 30 16.6 412 3.9
Average 16.4 327 4.04 Average 16.6 356 3.92
Page
B-2
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4-4294.RAT

Report No, 4-4294
GRASEBY STI - LP HAYWARD
Hayward, Wisconsin
Source: Line 1 Dryer RTO Stack
RUN 5 02 co co2 RUN 6 02 co coz2
1245-1315 1330-1400
1 16.4 376 3.8 1 16.4 355 3.9
2 16.5 358 3.8 2 16.5 455 3.8
3 16.6 3186 3.7 3 16.5 404 3.8
4 16.6 393 3.9 4 16.4 4089 4.0
5 16.4 418 3.9 5 16.2 362 4.0
6 16.4 337 3.9 6 16.4| 395 4.0
7 18.5 345 3.8 7 16.4 385 3.9
8 16.6 302 3.7 8 16.5 451 3.9
Q 16.6 418 4.0 9 16.4 447 4.0
10 16.4 389 3.9 10 16.4 416 4.0
11 16.5 318 3.8 11 16.5 421 4.0
12 16.5 340 3.2 12 16.7 396 3.8
13 16.7 340 3.7 13 16.5 433 3.9
14 16.6 380 3.7 14 16.5 388 3.8
15 16.5 377 3.9 15 16.4 378 3.9
16 16.7 287 3.9 16 16.4 382 3.9
17 16.6 308 3.8 17 16.6 371 3.8
18 16.6 332 3.8 18 16.8 428 3.8
19 16.5 393 3.9 19 16.4 403 4.0
20 16.3 378 4.0 20 16.3 420 4.0
21 16.3 376 4.0 21 16.3 406 4.0
22 16.4 377 4.0 22 16.5 441 3.9
23 16.6 377 3.8¢ 23 16.4 533 4.1
24 16.5 445 3.9 24 16.2 427 4.0
25 16.4 417 4.0 25 16.3 399 3.9
26 16.3 427 4.1 26 16.7 249 3.5
27 16.2 397 4.1 27 17.3 215 3.2
28| 16.4 424 4.0 28 16.9 299 3.6
29 16.4 487 4.0 29 16.6 255 3.2
30 16.3 401 4.0 30 16.3 482 4.1
Average 16.5 374| 3.89 Average 16.5] 394 3.88

Page
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4-4294 RAT

Report No. 4-4294
GRASEBY STi - LP HAYWARD
Hayward, Wisconsin
Source: Line 1 Dryer RTO Stack
RUN 7 02 coO Cco2 RUN 8 02 Co coz
1415-1445 1500-1530
1 17.2 279 i 16.7 356 3.6
2 16.8 231 2 16.6 361 3.8
3 17.3 256 3 16.5 325 3.8
4 16.8 255 4 16.5 375 3.9
5 16.7 316 5 16.5 334 3.8
6 16.6 321 6 16.6 395 3.8
7 16.5 401 7 16.4 384 3.9
8 16.4 380 8 16.4 - 342 3.9
9 16.5 355 9 16.5 349 3.8
10 16.7 222 10 16.6 358 3.8
1 17.5 161 11 16.5 401 3.8
12 17.2 191 12 16.4 390 4.0
13 17.1 193 13 16.2 365 4.0
14 16.8 225 14 16.3 377 4.0
15 16.6 357 15 16.6 367 3.8
16 16.6 424 16 16.6 453 3.8
17 16.5 546 . 17 16.5 384 3.9
18 16.3 493 39 18 18.5 411 3.9
18 16.5 419 19 16.4 404 3.9
20 16.5 329 20 16.5 449 3.9
21 17.5 156 21 16.4 526 3.2
22 17.5 171 22 16.2 483 4.1
23 16.9 166 23 16.3 433 4.0
24 17.1 194 24 16.7 318 3.5
25 16.7 293 25 16.9 283 3.5
26 16.6 391 26 16.7 365 3.6
27 16.5 554 . 27 16.5 329 3.8
28 16.2 502 41 28 16.6 329 3.7
28 16.3 538 4.1 29 16.5 314] 3.7
30 16.1 561 4.2 30 16.7 333 3.7
Average 16.8 329 3.59 Average 16.5 376 3.82
Page
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4-4294.RAT

! Report No. 4-4294
GRASEBY STI - LP HAYWARD
Hayward, Wisconsin
Source: tine 1 Dryer RTO Stack
I
RUN 9 ] 02 Cco €Oz RUN 10 02 Cco 1 co2
1545-1615 1630-1700 i
1 16.3 417 4.0 1 16.2 487 4.1
2 16.4 374 3.9 2 16.3 478 4.1
3 16.5 361 3.8 3 16.5 395 3.8
4 16.7 364 3.7 4 16.6 413 3.7
5 16.6 453 3.8 5 16.5 344 3.8
8 16.3 418 3.9 6 16.4 365 3.8
7 16.4 384 3.9 7 16.5 359 3.8
8 16.4 388 3.8 8 16.6 388 3.8
9 16.6 376 3.8 9 16.6 443 3.8
10 16.4 457 3.9 10 16.4 417 3.9
11 16.3 399 3.9 11 16.3 418 4.0
12 16.4 392 3.9 12 16.4 381 3.9
13 16.4 364 3.8 13 16.7 400 3.8
14 16.7 386 3.7 14 16.6 475 3.8
15 16.6 454 3.8 15 16.3 435 3.8
16 16.4 385 3.9 16 16.5 400 3.8
17 16.5 372 3.8 17 18.5 395 3.8
18 16.5 346 3.8 18 16.6 413 3.8
19 16.7 3N 3.7 19 16.5 473 3.8
20 16.6 436 3.8 20 16.4 451 3.9
21 16.3 3956 4.0 21 16.4 486 3.9
22 16.4 392 3.9 22 16.3 424 3.9
23 16.5 348 3.7 23 16.7 406 3.7
24 16.6 431 3.8 24 16.6 451 3.8
25 16.5 428 3.8 25 16.4 409] 3.9
26 16.4 385 3.8 26 16.6 414 38
27 16.5 403 3.9 27 16.8 361 3.6
281 16.5 364 3.8 28 16.8 360 3.6
29 16.6 383 3.7 29 16.7 373 3.6
30 16.6 395 3.8 30 16.7 316 3.6
Average 16.5 394 3.83 Average 16.5 411| 3.82

Page
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- 4-4284.RAT

Report No. 4-4294
GRASEBY STI - LP HAYWARD
Hayward, Wisconsin
Source: Line 1 Dryer RTO Stack
RUN 11 02 co Cco2 RUN 12 02 | Co Co2
1715-1745 1800-1830
1 16.5 413 3.8 1 17.0 259 3.3
2 16.6 410 3.8 2 17.0 334 3.4
3 16.6 480 3.8 3 16.7 317 3.6
4 16.4 428 3.9 4 16.7 288 3.6
5 16.5 395 3.9 5 16.7 280 3.5
6 16.5 382 3.8 8 17.0 278 3.4
7 16.7 388 3.7 7 17.0 324 3.4
8 16.6 482 3.8 8 16.7 308 3.6
9 16.4 421 3.8 9 16.7 284 3.6
10 16.5 403 3.9 10 16.7 273 3.5
11 16.5 379 3.8 11 16.8 322 3.6
12 16.7 394 3.7 12 16.8 370 3.6
13 16.6 490} 3.8 13 16.6 322 3.8
14 16.4 385 3.9 14 16.7 310 3.7
15 16.6 360| 3.8 15 16.7 317 3.7
16 16.7 326 3.6 186 16.9 333 3.6
17 16.8 362 3.6 17 16.7 409 3.8
18 16.7 435 3.7 18 18.7 290 3.7
18 18.7 302 3.6 19 16.9 244 3.6
20 16.8 264 3.5 20 17.0 181 3.4
21 16.8 250 3.4 21 17.5 189 31
22 17.0 270 3.3 22 17.1 3086 3.4
23 17.0 289 3.4 23 16.8 320 3.7
24 16.7 257 3.5 24 16.7 328 3.8
25 16.9 244 3.5 25 16.9 233 3.6
26 16.8 246 3.4 28 17.1 253 3.4
27 16.9 319 3.5 27 17.0 311 3.6
28 16.6 398 3.7 28 16.8 271 3.6
29 16.5 344 3.8 29 17.0 257 3.4
30 16.6 361 3.7 30 17.0 229 3.3
Average 16.7 363 3.68 Average 16.9 291 3.54
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INTERPOLL LABORATORIES, INC.

(612) 786-6020

EPA Method 2 Field Data Sheet

Drawing of Test Site

fob G fsi gy 7T Ay
Source Load 2 AT e & T & Cross-section Elevation
Test 2. Run_ Date_ #/=4-7¢ View View
Stack Dimen. 7 IN. :
Dry Buib 239 °f  Wetbulb Z/;Z °F L
Manometer X Reg. OEx ZElec. Fr Lik
Barometric Pressure R IR IN.HG .
Static Pressure -, 32 IN.WC —
Operators <, T EArDGE K Ate SSaeld £ A
Pitot No. 27/~ % G .S Vv
Traverse Fraction Distance
Point of From Stack Distance
No. Diameter Wall (IN.} From End of Port (IN.) Velocity Temp. of Gas {°F}
e Port Length: é IN. Time Start, /728 HRS
/ 2. 93 . 43 . TR
Z— f/ﬂ{ 7' 9? /3;97 47{
3 Y2 14 74 R, 7Y IR
o/ 323 2Y 55 20,55 . 75 23/
S | 277 CAZ £2 44 W4
7 . 8§95 &5 sz 2% 2 5
A L 248 7357 77 £ 7 73
B/ a7
]'Z’ 7 g-&
¥ -V
.5/ , KO
/b » 70
7 0%
g LD
75— 23"
= ~ 5258
SRl — 8545
1 Pichry « ISV

'! Temp. Meas, Device & S5/N:
or nothing =

S0 7 -3

—

e ——— —

Time End: /&‘30 HRS

reg. manometer; 5 =

expanded; E = elecronic

032594-CASTACK\WP\FORMSS-392.1




INTERPOLL LABORATORIES, INC.

{612} 786-6020

EPA Method 2 Field Data Sheet

I —

-1
1
!
.
|
1
|
i

Drawing of Test Site
Job Ethsu oy STLS 2/ siayspedD N
Source Menol T Fless &% STae S Cross-section Elevation
Test R___RunRDate_ //~G-5¢ View View
Stack Dimen. ¢ IN.
Dry Buib 247 °F  Wetbulb___/ 2 2—F
Manometer T Reg. DExp TJElec. t@ C
Barometric Pressure 25 77 IN.HG \
Static Pressure pall IN.WC \ﬂ/
Operators ek 5 N
Pitor No. ed A Co 2 5
Traverse Fraction Distance
Point of From Stack Distance
No. Diameter wWall {IN.) From End of Port (IN.) Velocity Temp. of Gas {°F)
Port Length: IN, Time Sta:. /&S RS
i,
, 7
&5
. 82 239
7 g 2—
PO
, 75
, 73
, 70
.20
L%
ey 29/
& s
wE-a
/N
+ S R
SIS
Aot | SIS T S
7 725 2
L——-—-—--—v—-—_——————-———_—..__._.._-:_—-.____,____ __.-—.l
%_———_-——-__—_-'—_——T_—-'_-_-‘___-_
Temp. Meas, Device & S/N: 27/ 3 ? Time End: ///-5 HRS
R or nothing = reg. manometer; S ~ expanded; £ = elecranic

032594-GASTACK\WPA\FORMS\S-392.1
c-2
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INTERPOLL LABORATORIES, INC.
{612) 786-6020

EPA Method 2 Field Data Sheet

Drawing of Test Site

job Ghise By S/ ey il D
‘g Source Lonvd 2. /fi"s’ AT S TR A Cross-section Elevation
ITESI 2 Run _= Date P 174 View View
Stack Dimen. _______ Z& N
Ory Bulb °f Wetbulb__ «RX 5 °F
Manometer  P&Reg. CExp Citlec.
Barometric Pressure 24 02 IN.HG
Static Pressure — S IN.WC
Overators e
Pitot No. 2>y-% _C €Y
I Traverse Fraction Distance
Point of From Stack Distance
L No. Diameter wall (IN.) From End of Port (IN.) Velocity Temp. of Gas (°F)
IP RS Port Length: IN. j Time Start: / 2267  HRS
</ r S & -
2 59
S . 8O
t/ , 22
< / fé/ 2Y3
7 .2 g
> £ S
g L e Z
-y , Lo O
li 2 , & R
‘ z 75
5/ 2 y S 2 ‘f‘/
- . § 2
4 dd
> L, $¥
|‘ { 4 4?
h» 7S w2 /T
| A 5T
- el _ po8bo/
i PSciu — TELKE
'Temp Meas. Device & S/N: /p?” ?X Time End: /R 30 HRS

0

a7

r nothing = reg. manometer; S = expanded; E = electronic

032594-CASTACK\WWPAFORMS\S-392.1




INTERPOLL LABORATORIES, INC.
(612) 786-6020

EPA Method 2 Field Data Sheet

Drawing of Test Site

Job G428/ 7T .
Source CiNE 2 PSS fp ST K Cross-section Elevation
Test R Run_Y/Date__J/—F~<5 £ View View
Stack Dimen. L IN.
Drv Bulb °f  Wetbulb_-/% of
Manometer A Reg. OExp CElec.
Barometric Pressure 27,02 IN.HG
Static Pressure S5 IN.WC
Qperators L T2 _
Pitot No. Z2p-9 G ST
Traverse Fraction Distance
Point of From Stack Distance
Na. _M_ Diameter Wall (IN.) From End of Port (IN.} Velocity Temp. of Gas (°F)
v Port Length: IN, Time Start: /A2 %S HRS
<L/ s LS
2 , 77
3 5
z/ L2
6/ 4 ?0 A 4//
é 'l 75/
7 . 20
? - 77
Z / i
Z- - 72
; - 7/ |
A , 7 2 237
‘—-'-'
£ , £ 35
A . 2
7 L7
g L 74
T 2 4p
LEE ot 211 8¥e
Pber iy v P14
Temp. Meas. Device & S/N: ﬁpf ?q Time €nd: /5/'S  HRS
R or nothing =~ reg. manometer; 5 = expanded; £ = electronic
032594-CASTACK\WAFORMS\S-392.1
-4
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I job

INTERPOLL LABORATORIES, INC.
(612) 786-6020

EPA Method 2 Field Data Sheet

Drawing of Test Site

reg. manometer; 5 = expanded; £ = electronic

Glase £y ST 7
" Saurce Ll r 2 /f:zm Prr Sk Cross-section tlevation
l Tast =x__ Run "Date//-— 5“9 V View View
Stack Dimen. IN.
Orv Buib °F Wet bulb //Z °F
Manometer ‘. Reg. CExp OElec.
Barometric Pressure 25 g 2 IN.HG
Static Pressure —., Y4 INWC
Operators £ T AN
Pitot No. R7Y-< C, , YO
l I Traverse Fraction Distance
Point of From Stack Distance
No. Ciameter Wall {IN.) From £nd of Port (IN.} Velocity Temp. of Gas (°F}
I R Port Length: _ M. Time Start: / 3 g 47 HRS
A / , S 7
1= N&a
K , &5
I o/ , 88 24 2—
s~ L7
& , 8O0
I 7 L 7
7 , 72—
l /g / I S- 2""
Z , &5
3 , 76
I 4 , 7% 292
£ /) 2f
I Y , 20
Z . 9Y
I & ) P&
I T 2/
PRI 199772
l Pk 77444
I—
Temp. Meas, Device & SN P / L Time End: /HIE HRs
lR or nothing =

032524-GASTACK\WPFORMS\S-392.1

c-5




INTERPOLL LABORATORIES, INC.

EPA Method 2 Field Data Sheet

(612) 786-6020

Drawing of Test Site

Job {/f?f{/g/ <TI
Source Livel 2 fovred 70 < Ziad Cross-section Elevation
Test 2 Run & Date_s/~4. 2 View View
Stack Dimen. 2 & IN.
Dry Bulb | °F  Wetbulb__/ZZ of
Manometer  ZReg. CExp CElec.
Baromaetric Pressure 29 .02 INCHG
Static Pressure -, 47 INWC
Operators LT - AN
Pitot No. 22V- & C, &Y
Traverse Fraction Distance
Point of From Stack Distance
No. Diameter Wall {IN.} From End of Port {IN.) Velocity Temp. of Gas (°F)
RS Port Length: IN. Jime Sart / ‘// .( HRS
/ P b S5
Z , 7 &
3 ' & g 25
4_ /Zﬁ/
Z %
& 7L
7 &7
X 4
K/ , 5% 239
2 ,7Z
3 ., 70
7 , €0
s~ , £
f Id / 4
7 , RS
e Wi
7s
£ £ 10 578
Pein _ 78772
Temp. Meas. Device & S/N: j 7 { — 3? Time End: /4»/ 47 HRS
R or nothing = reg. manometer; 5 = expanded; E ~ electronic
032594-GASTACK\WRFORMS\S-392.1
c-6
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INTERPOLL LABORATORIES, INC.
(612) 786-6020

EPA Method 2 Field Data Sheet

Drawing of Test Site

Job (;Z-:;,uf/ STT /A ot sarnr »
Source Cormii? B Fobss P Te ST A Cross-section Elevation
Tast Z-__Run_7ZDate_s/-£-5¢ View View
Stack Dimen. 7l IN.
Ory Bulb °F Wet bulb__ /2 o2 °F
Manometer  Z<Reg. CiExp OiElec.
Barometric Pressure 24,22 IN.HG
Static Pressure ~Y R IN.WC
Operators E Tt
Pitot No. =22/-% C,_ .S¥
Traverse Fraction Distance
Point oi From Stack Distance
No. Diameter wall (IN.} From End of Port {IN.) Velocity Temp. of Cas (*F)
BoE o Pont_Length: IN. . Time Star: £S £ & HRS
A 7 . 5
0 27
3 s S 2 Y4
G , B&
5 - £&
& 75
7 €5
4 , £ 2
_g / ’ Jﬂ = 3 8
3 , & 7
Z e 7/?
y wa ya
'l /, 827
4 4
4 , & s
4 , & 2
=< 24/
AcEm 22
|25 a1 ¥ 7
Temp. Meas, Device & S/N: pr < g, Time Fnd: /§§9HR5

R or nothing = reg. manometer; § = expanded; E = electronic

032594-CASTACKIWPAFORMS\S-392. 1




INTERPOLL LABORATORIES, INC.

(612) 786-6020

EPA Method 2 Field Data Sheet

Drawing of Test Site
Job GghAsc Ly ST T
Source Lo 2 farpa T SZEAL Cross-section Elevation
Test 7 Run_$Date //-P~¢'</ View View
Stack Dimen. 2 IN.
Drv Bulb _ °F  Wetbulb__// °F
Manometer  [B(Reg. OExp CiEtec.
Barometric Pressure 29 0 2__ IN.HG
Static Pressure —, 93 IN.WC
Operators & T~ LN
Pitot No. R2V-4 C,_ 15
Traverse Fraction Oistance
Point of From Stack Distance
No. Diameter wall (IN.} From End of Port (IN.} Velocity Temp. of Gas (°F)
IL e Port LeEEt_h: S IN. Time Start: /5-/;- HRS _-1
. ; 5 7
Z- , &z
z 17
o &7 233
< 75
& 725
7 r 7
4 . 735
Z_/ . &g = 29
z- 20
5 , Zo
7 20
S )
& , 25
7 r 75
g .4
& 73
sk | tobe 13
Xefp | 2242/
Temp. meas Device s sN: A7 T & Time End: /5//5— HRS

R or nothing = reg. manometer; § = expanded: £ = electronic

032594-GASTACK\WP\FORMS\S-392.1
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I INTERPOLL LABORATORIES, INC.
(612) 786-6020
l EPA Method 2 Field Data Sheet
, Drawing of Test Site
Job Glrsoly s7 T
= Source Love 2 Phess 7y SPeal Cross-section Elevation
l Test Z- Run_# Date_~/—& <5</ View View
Stack Dimen. 7L IN.
Drv Bulb °F Wet bulb_»/ 7 °F
| Manometer  &Reg. CeExp OElec.
Barometric Pressure 28,02 IN.HG
+ Static Pressure —~ + Y _} IN.WC
I Operators & T AN
Pitot No. <22/~ C,___ 840
I Traverse Fraction Distance
Point of From Stack Distance
l No. Diameter Wall (IN.) From End of Port (IN.} Velocity Temp. of Gas (°F)
brase Port Length: iN. Time Start: /é 32 HRS ‘J
/ , 58
I z. o ‘{
3 : 20
I &' @ 2-3 L
s , g ‘/
I & i 79/
4 Y
& ¢ ?9
I z 7 Y 239
2 ¢t S 2~
Z , 75
1 %
T L 2Y
I & , Zo
z s £<
I Y ;s Rd
I 7s 223797
1 5] Gl rT7
| s |7 7%%
l Temp. Meas, Device & S/N: # p?’/ 3( Time End: y 22 HRS
R or nothing = reg. manometer; 5 = expanded; £ = electronic '
l 032594-CASTACK\WPA\FORMS\S-392.1
c-9




INTERPOLL LABORATORIES, INC.

(612) 786-6020
EPA Method 2 Field Data

Sheet

Drawing of Test Site

Job G A STL ==
Source Lared! 2 fotrrea K70 T4, Cross-section Eievation .
Test > _Runj/Date /< -3 ¢/ View View
Stack Dimen. P& IN.
Drv Buib °F  Wetbulb_ //& _°f l
Manameter & Reg. DiExp Titlec.
Barometric Pressure 22 02 IN.HG
Static Pressure —. 4 IN.WC l
Operators L T —A A
Pitot No. 22V-9 C % /7
Traverse Fraction Distance
Point of From Stack Disance
No. Diarneter Walt IN) From End of Port (IN.} Velocity Temp. of Gas (°F I
B Port Langth: IN, Time Start: /7/5/ HRS
=/ 22 i
z .78 ‘ |
z , 8% 2 3y l
7 78
< ¢ 9L !
Z , £ i
— L 25
z / , SR 23K
z oS
3 ’J& ! I
vl , 7L
g—-—— ) @S/ I
4 2O
Z (25
g 7¢ |
7 z 3¢ l
AL At re
2k 7643/ I
4—._—._—_J.—;—-—-?————____* _J_________,___ — —
Temp, Meas, Device & 5/N: P Z 7 - 3€/ Time End: }74/5’- HRSj '

R or nothing = reg. manometer; 5 = expanded; E = electronic

032594-GASTACK\WPFORMS\S-392.1 l
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INTERPOLL LABORATORIES, INC.
(612} 786-6020

EPA Method 2 Field Data Sheet

Drawing of Test Site

Job GLLz s STZ _
Source Lie b e 7m0 SHAch Cross-section Eievation
Test Z—Rung/ Date /-~ 5 View View
Stack Dimen. 74 N
Dry Bulb °F  Wetbulb__//§ °F
Manometer /£ Reg. OExp CElec.
Barometric Pressure 2902 IN.HG
Static Pressure —: 7 IN.WC
Operators ET - Xy
Pitot No. .2ZV-¢% Co__SYN
Traverse Fracion Distance
Point of From Stack Disance
No. Diameter Wall (IN.) From End of Port (IN.) Velocity Temp. of Gas {°F)
Port Length: IN. Time Start: jgw HRS
. LD
Z- ; € 2-
z , G
4/ y) 73 2327
s . 78
y . 7 2
~ . 7 #
9 by 4 ?a
£ / 4 23T &
Z / 6 é
3 ; 28
i ; 75
P , F5
& , €4
Z 5z
- , 77
75| 232
A | jl0z2 82
DSe Fnit €7
Temp. Meas, Device & S/N: ; p—;{‘ — 3 Q Time End: /3"30 HRS
R or nothing = reg. manometer; 5 ~ expanded; £ =~ electronic :
032594-G\STACK\WP\FORMS\S-392.1
c-11




INTERPOLL LABORATORIES, INC.

(612) 786-6020

EPA Method 2 Field Data Sheet

Drawing of Test Site
Job Gl osihy Sr7 —
Source Lowe 22 Poree LTV TACK Cross-section Elevation
Test 2 _RunfZDate_ f—s—5< View View
Stack Dimen. —~ <IN
Drv Bulb . °f  Wetbulb_/sS _ °F
Manometer eg. CExp DiElec.
Barometric Pressure 29 .02 IN.HG
Static Pressure -, 45 IN.WC
Operators &£ 7T ~A A
Pitot No. 22/ % C,_ . &%0
Traverse Fraction Distance
Point of From Stack Distance
No. Diameter wall (IN,) From End of Port (IN.) Velocity Temp. of Cas {°F}

| Port Lerlgth: IN.

Time S J% YS~  Hrs

s S’g

¢ IR

s FR

, £5

55
Lo

7€

T

"S5 S

5

fﬁ73

EeEy

, £

VX 44

P €

s BS5

7S

=2 35

el

W RN

Dsc A7

28,35

Temp. Meas. Device & S/N:

N A

Time End: /55~ HRS

R of nothing = reg. manometer; S = expanded; £ = elecronic

c-12

032594-CASTACK\WWRAFORMS\S-332.1
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MEASUREMENT SYSTEM PERFORMANCE SPECIFICATIONS




INTERPOLL LABORATORIES

Calibration Error Check

ohon - e ——

Job__ <5 L% f/yd\//S s
7

Test / Run__¢’ Date

/= 7~ 5%
Operatar e .

P ,./___.c(:?(. = ;u—'\‘

D-1

o
Sy Calibration: Time (HRS?}
Cvylinder Analyzer Span Fercent
* %% Value Response Difference Value of
(ppm} (ppm) (ppm) {ppm) Span
Zero gas 2 [) ﬂ 200D o,
Mid level | o 47 250 / 000
High level ‘{;g 5-—79\ R_ ry
NO,, Calibration: Time (HRS)
Cvylinder Analvyzer Span Percent
% Value Response Difference Value of
{ppm) {ppm) {ppm) (ppm) Span
| == e ——— ]
lero gas "]
Mid level
High level
O= Calibration: Time (HRS)
Cvlinder Aralyzer Span Percent
4% Value Response Difference Value of
{(ppm) (ppm) {ppm) {(ppm) Span
lZero gas e J ‘/) p AR falV,
Mid level % ;—- 2 =7 Z< &
High level =2/ 7. z/ & z_ 2 &
COx Calibration: Time (HRS)
Cvlinder Analyzer Span Percent
* Value Response Difference Value of
Zero gas ] (Q d 2 o )
Mid
id level |, J D 7 z | &
Migh tevel | 4. Y (& Y Ve 20 | 2
Must be within 2% of the span for each calibration gas S5-420-1@

Page 8




INTERPOLL LABORATORIES, INC

(612) 786-5020

£ ¢ System Bias Check

lob GLASE S KTT ctp v oid  Souce  Zwoy Fhvni L7
Test + Run__7 Date_r%3-9< Site < Tt &
Ouperator
I Run Time = x Cviinder | Analvzer Rasp (PPM) Diif. Span i)
(HRS) Value . CE-SB Val. of
(PPM) | Cal. Err. | Sys. Bias (PPM) (PPM) Span
1 _ Zero Gas 0 V7 & 4 SELL 7D
7 (_.- { 2, Upscale Y ?/ SR _\5:;172 & L8280 A
2 _ | Zero Gas 0 o e | D,
_/02& Upscale ‘5-:4‘/ L1 5—_9] 5§~ ./@ &
3 T Zero Gas 0 7 / / L 280
1] 05 [oone | 272/ o158 | Y | uppl v ]
4 Zero Cas 0 Y ol — LHLO . 2
R4 Upscale 59 1552 584 & /ML
5 Zaro Gas 0 2, T /80 |,
12%7% (e 1529 |92 559 | < | 1popl ]
6 TZero Cas ) 0 2 B / /__ L 000 |+ ‘
_/3/7 Upscale S’QL/ $Y2L s¢es| - [QL8Ph 7
7 B -ZeroGas —_0 Y — = (2 | | 2
______/7?‘/ psale | 574/ | 57 o SZ2z | o | pep| 10
8 Zero Cas 0 A >3 ) /O, >
._LWMM&_%L 7N 77 AW
9 | Jzecx | 0 | o | = | = La0h| .z
/3T | Upscale s99 |s92 a2 | ,0 | g00|00
m— Zero Gas 0 2 3 > 72‘@ .3
Jje 177 Upscaie g9 | y32_ | JE3 4 %L
1 Zero Gas 0 o . ¢/ ; L L A
(702 | (394 | 50 | 522 | 2 222 | F
12 _—_Zero Cas 0 D = = ML |, D
)74 Z_ pscale |55 |2 |s<e7| =— | ., 5

MUST be within 5% of the span for the Zero or upscale cal. gas.

1% 72

D-2

033194-CASTACK\WWRAFORMS\S420-11




INTERPOLL LABORATORIES, INC
(612) 786-6020

7 Z— System Bias Check

job G250 05 T Source  Lim 2 s PRYK LT
Test " Run__¢ Date//~$-4¢  Site S7 AL
Operator
| Run | Time Cylincer | Analyzer Rasp (PPM) | Diff, Span %
{HRS]) Value ] Ce-S8 Val. of
(Pev) | Cal- Err | Sys. Bias | ppwmy (PPM} | Span
1 Zero Gas 0 /7 ﬂ i z zs5 |2
Vi 5/\7/9 Upscale /50 2.9 /5%, 377 &7 245 29
2 . | Zero Gas 0 D /7 o | 25| O
[0Z \upsale | /30T y37 /34| /| 25| dJ
3 Zero Cas 0 o) 7 7 Z5 | &
!/ 75 Upscale s, J1 /83 {__rg,é , /7 Zz<L | Y
4 Zero Gas 0 Vi % 7 25 | O
//L/g/ Upscale |/3.9 | /3.0 |1 /8. 4| 1 z5 |.Y
5 | Zero Cas 0 2 /  / 25 |, ¢
flg Upscale 12| é I | z4 >R
6 Zero Gas 0 L M ﬂ < 2
/Zi Upscale ) 3. 373, & -zé/—_‘/_z‘_:
7 Zero Cas 0 Y/ o’ & 25 |
/qut/ Upscale =/Z-f /=3.T /g.é ./ Z;#
3 Zero Gas 0 Y . ! 7/ z<5 |, /
/777 | Upscale /3 2/ /< VX A & ____5_4—_ A
9 Zero Gas_— 0 g d o2 h z< | o
/’1/ 52 Upscale  |/Z, v |~ 3, JI /3 i // ___2__5—' S|
10 Zero Cas B 0 _—ﬂ 4 _/_ ! 2_5' L F-
_____1_4__/7 Upscale g,r_;,_g,_f/?,f gﬂ zs | &
T—— Zero Cas ) 0 /D ./ ) / ’L{ t ‘/
/_7&3" Upscale /3 T / 5_,_! /3.4 7. E-_Q_/ ' f/_“
12 D Zero Gas 0 & ./ ./ zs |, %
/7[#7 Upscale 5.9 | /2.0 /5,4 ; /ﬁ Z < |, 4:/__

1931

|

D-3

Must be within 5% of the span ror the Zero or upscale cal. gas.

/

!

-~
/3. ¢

033194-CASTACKWPRFORMS\S-420-11




INTERPOLL LABORATORIES, INC
A (612) 786-6020
{72~ System Bias Check

lob L peso Ay /ST T Source vt/ 2L e
Test / _ Run Date_-s 57 Sie < Tt £
Ogerator L TR s D ER
! Run Time =x Cvlinder | Analvzer Resp (PPM) Diff. Span %
(HRS) Value - Cz-3B Val. of
PPy | Cal. B ] Sys. Bias | (pppy (PPM) | Span
1 Zero Cas 0 Ve / / 2.2 &
VAS £ Upscale Va2 77 A, S /2, 4 & Z0 | »
2 , Zero Cas 0 ﬂ & o 20 |7
_ / [)Z@__‘_ Upscale /D ?J Lﬂ, ? /ﬁ,fz | % 2L @
%3 Zero Gas 0 Ve J’lj & 27 2.
| // / £ Upscale //1_4 20, 4 /0,7 Z z 2 Yold
4 Zero Cas 0 Y24 ’ f//: ZZ / Z@ ‘d‘
//L/g/ Upscale L//, ; 2 ? /2 4 V4 20 __Q__i
5 = Zero Cas 0 /i / / ./ 28 | 5
125 pscale | /0. G | 14, Z . Z £ | 22 o |
6 | Zero Gas 0 Ve, ./ i 2O /S
/g ’7 _Upscale 2, 4 /2, 10,9 % "Z____?
7 Eero Cas B 0 2 ./ -/ 70 |, &
1474 Upscale | /g, S\ .G 0% | o | 22 |0
s | Zero Gas 0 2 ./ ./ -2 |, S ]
i 1y 7 Upscale /ﬂ,}? | /2, Z /&, Z = 20 | |
9 Zero Gas N 0 & , ! ./ R |, S
|3 | upscale | /g, 21 /4.8 || 22 1.5
10 Zero Gas 0 & @ Vo) 2018
1677 Upscale | /9, 9 | /2. /7, 7 zg | .S
11 Zero Cas 1 0 e T 25
_/7ﬂz__gpscale y,? 2,9 | 16,8 l_1 7 22 | &
12_—_ Zero Cas 0 . ] e 4 2.0 |
1747 Upsale | /44 1, /2. 4] £ 20 | &

Must be wrthin 5% of the span for the zero or upscale cal. gas.




INTERPOLL LABORATORIES, INC
(612) 786-06020

# 1~ System Bias Check

Source 4yl z’ﬂ/ﬁlm

MUST De within 3% Of the span or the Zero or upscaie cal. gas.

lob s 28y ST/ e AD
Test Z- Run_/—,2 Date /‘7—%9"‘/ Site &R
Operator ’?‘f/“}/_‘;tgﬂz‘ggﬁéf_
Run Time === Cylinder | Analvzer Resp (PPM) Difi. Span %
(HRS) Value ) Cz-SB Val. of
(PPMm) | Cal. Err. | Sys. Bias (PPM) (PPM) | Span
1 Zero Cas 0 ﬁ / o’ Zs &
4 ?}’0 Upscale /35| /335 30 2 zs | 2
2 Zero Cas 0 J ; / , / 7 ( / ’7/
/P Z- | Upscale /3. J1 /87 3. J | Y 257 A2
3 Zerc Gas 0 2 & ‘— ) z s &
/) 28 | Upscale /3, 3|2 AT /%, 3 ﬂ___ 2| I
4 . Zero Cas 0 & & é 2.5 |7
/‘b)# Upscale /g.J/ /5,\( /3. J | / | Zzs” a ._
5 Zero Gas 0 o ﬂ ﬂ ] 25 7
/3}7 Upscale /3~ | /3. _/ZJ/[ éﬂ_ 2Z |D
6 Zero Cas 1 o & B 9 2 B 235" ﬂ\\
) e |57 BS 7251 2| 25 O
7 o Zero Gas 0 & ,/ , / 2< |, "/
1997 Upsale |20 301 /36 1 o/ | 2 |.4]
8 ) Zero Gas 0 @ —-:-/ ' / i 2< |, L/j
/55@ Upscale fg,\f’(/g,—J_J g, 4 , ) 24 LE{—.
9 Zero Gas 0 O _é | Z zZs —_&j
N __/_é/7_ Upscale /3. N1/3~N | /?,.7/ & 25 @#
—10—— —ZerOGas 0 4 B Z (9 25 @
f7ﬁl/ Upscaie | /F. | /2. /3.6 1 1 | =25 |, %
1 Zero Cas 0 | 2)—_: / . /_ 21 rj;{_
/7?1 Upscale L;J/ /.?s\']/ /3 & ./ 07'4/ { 4
i2 - | Zero Cas 0 @ ﬂ ) & n‘?J/ @
/g3VUpscale /3; {ZJ/ /Zréi . 7 &3 /% |
o

D-5

-
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INTERPOLL LABORATORIES, INC
(612) 786-5020
{2 L—_System Bias Check

lob C’/—cswéi/ S77 /é/ A D Source Liwnd 2 éd, A7z

T Z— Ru _ Dae_/#2¥ sit FAe A
Oe;;rator '{/Rﬁ/z"f A e -
1 Run Time .= Cyhr?cer Anajvzer Resp (PPM) Diff. Span %
(HRS) Value - CE-SB Val. or
(Pem) | Cal. Err. | Sys. Bias (PPM) (PPM) Span
1 Zero Gas 0 2 -0 d 20 |
vpscale | 0T | w2 | w3 | & zd | D
2 Zero QCas 0 Z 7 , / 20 a
J/ﬁ’ 1 X Upscale o ? //.Z /_ji% Z zd =2
3 B Zero Gas 0 Z .7 , /7 22 |, 57
_//w Upscale ez é’f /4__:_9_ ,/ 22 1,5
4 B : Zero Cas 0 4 -,/ ;J zJ / S
/7/3“/ Upscale /49 //.9 //17 /@ 22 .
5 Zero Cas 0 2 '/ ./ Z0 S
+3 17 | Upscale @4 /A, 9 //, & =2 3‘&/) @
6 mZero Cas B 0 2 ﬂ/ [ @Z / 20 |, S
Mo~ upsale | 4G 1w | /4| L2 20 | |
7 Zero Gas 0 Vo, B a? iz 20 |\
l(/"/7 | Upscale /A 9 Z, /, & ¢ / 20 1, S
3 Zero Gas 7 Ve, ./ ' 20 |.S”
1S3 vosaie | 0,91 )08 | v0. 3] o 2d 1O |
o] Jzwecs | o | 2,7 1.7 | zo |5
| /é’ /7 Upscale éj , Z 7y 2, 7 70 Z
10 Zero Gas 0 g / / ‘2 5
| /%7/ Upscale 489 | /4 Y/ N zf__a___ A
11 Zero GCas 0 (//9 7 _1/ 0? o ﬁ
] 7‘%7 Upscale /0, 4 7y 9 Zﬂ, 9 4 :’g. 0 & |
--1-2—1 i ‘Zero Gas 0 /() ; / : / °2ﬂ o
3 7 0
Must be wit -V%I-EEIH 3% of thip;:::weror%%gﬁﬁ;{/ai gas/ﬂ; y 4_: = %“&_H__
o ;;’ 033194—6:“\STACK\WP\FOR.MS\S-420‘H
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INTERPOLL LABORATORIES, INC
. (612) 786-6020

System Bias Check

Livve 7 Fress B

Job Source
Test 2~ Run_/~/2— Dae /-5-97 Site ST
Operator
| Run | Time <sx | Cylinder | Analyzer Rasp (PPM) | Diff. Span | %
(HRS) Value CE-S8 Val. of
(Ppmy | Cal. B | Sys. Bias (PPM) (PPM) | Span
P30 Zero Gas 0 & j /y 25 | 2
77 Upscale | /3,31/3.071 /2,4 | , 7 zs],¥
2 Zero Cas 0
Upscale |
3 Zero Qas 0 ]I
Upsczie ) |
4 Zero Cas 0 '
Upscale | ‘
5 Zero Gas 0
__Upscaie
6 | Zero Gas 0
| Upscale | b [
7 Zero Gas o
Upscale _ | N
8 Zero Gas 0
Upscale
9 Zero Gas 0 1 l
Upscale ‘ _ ___J
10 Zero Gas 0
Upscale
T Zero Gas 0
Upscale )
12 Zero Gas 0
- Upscale L N

Must be within 3% or the span ror the zero or upscale cal. gas.

D-T
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CALIBRATION GAS CERTIFICATION SHEETS
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Scott Specialty Gases, Inc.

1220 COMEBERMERE STREET, TROY, Mi 480&2-0000
FHONE: 313-8585-2950 FAX:31353-B89-2134
GENEX FROJEIT ®: 05-2¢g00
4018 DUNCAN AVENUE PO 4570SA
ST LOUIS MG €3110-0000
CYLINDER #: AALTIS1GZ ANALYTICAL ACCURACY : +-2%
REQUESTED ANALYSIS 1
COMPONENT CONCENTRAT FON ( MOLES) U/M
CAREON MONOX I DE 250.0 PPM 243, FFM
NITROGEN EALANCE N/A

NOTES: CERTIFIED MASTER GAS

ANALYTICAL METHOD: CMG

DATE OF A ¥YS1S: 7 /31

ANALYST APPROVED BY: __ S

wl
—{I

NALY

PLUMSTEADVILLE. PENNSYLVANIA / TROY, MICHIGAN / HOUSTON, TEXAS ; DURHAM, NOARTH CAROLINA
SOUTH PLAINFIELD, NEW JERSEY / FREMONT, CALIFORNIA | WAKEFIELD, MASSACHUSETTS / LONGMONT, COLORADO
BATON ROUGE, LOUISIANA

PERVTSOR™




Scott Specialty Gases, Inc.

1290 COMEBERMERE STREET, TROY, M! 48083-0000 g/02/21

FHONE: 212-589-2950 FAX:312-589-2124 '
GENEX PROJECT ©: 05-26&Q0
4018 DUNCAN AVENUE PO ©: 4970SA I
ST LOUIS MO €2110-0000
CYL INDER #: ALMD20S02 ANALYTICAL ACCURACY: +-2% I
REQUESTED ANALYSIS 1
COMPONENT CONCENTRAT i ON ( MOLES) U/M
CAREON MONOX [DE €00.0 PPM 524, PEM
NI TROGEN BALANCE N/A

NOTES: CERTIFIED MASTER GAS

ANALYTICAL METHOD: CMG

-

DATE OF ANALYSIS: 7/23

APPROVED BY:

s
—5 ?'E'ﬁ\';é%ﬁaf‘%‘/'““

ANALYST:

PLUMSTEADVILLE, PENNSYLVANIA [ TROY, MICHIGAN / HOUSTON, TEXAS / DURHAM, NORTH CAROLINA
SOUTH PLAINFIELD, NEW JERSEY / FREMONT, CALIFORNIA | WAKEFIELD, MASSACHUSETTS / LONGMONT, COLORADOQ
BATON ROUGE, LOUISIANA E-2
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NATIONAL SPECIALTY GASES
630 UNITED DRIVE

DURHAM, N.C. 27713

(919) 544-3772

TO: TWIN CITY OXYGEN

CERTIFICATE OF ANALYSIS
]
f
DATE REPORTED:9/29/94 REFERENCE #:88-34130

MATERIAL SUBMITTED:OXYGEN, CARBON DIOXIDE IN NITROGEN,
CERTIFIED CYL. #CC111962

INFORMATION REQUESTED:RATIO ANALYSIS

METHOD OF ANALYSIS:0XYGEN ANALYZER, INFRARED

'RESULT OF INVESTIGATION:

COMPONENT SPECIFICATION : CONCENTRATION
OXYGEN 13.5% 13.5%
CARBON DIOXIDE 11% 10.9%
NITROGEN ' BALANCE

M%W'

, .
- T B e I TE BN BE D B B e BE BN B O B B e

AUTHORIZED SIGNATURE

“THIS REPORT STATED ACCURATELY THE RESULTS OF THE INVESTIGATION MADE UPON THE MATERIAL SUBMITTED TO THE
ANALYTICAL LABORATORY. EVERY EFFORT HAS BEEN MADE TO DETERMINE OBJECTIVELY, THE INFORMATION REQUESTED;
HOWEVER, IN CONNECTION WITH ITS RENDERING OF THIS REPORT, NATIONAL SPECIALTY GQASES SHALL HAVE NO LIABILITY IN

EXCESS OF ITS ESTABLISHED CHARGE FOR THE SERVICE."




NATIONAL SPECIALTY GASES
630 UNITED DRIVE

DURHAM, N.C. 27713
(919) 544-3772

T Bl L . mpmaaal

TO: TWIN CITY OXYGEN

1

CERTIFICATE OF ANALYSIS

DATE REPORTED: 12/13/93 REFERENCE #:88-28413

MATERJAL SUBMITTED:CARBON DIOXIDE AND OXYGEN IN NITROGEN,
CERTIFIED CYL. #CC112272

INFORMATION REQUESTED:RATIO ANALYSIS

METHOD OF ANALYSIS:INFRARED AND OXYGEN ANALYZERS

70_@ Lo %ﬂ@u‘ﬁ g~

V AUTHORIZED SIGNATURE

“THIS REPORT STATED ACCURATELY THE RESULTS OF THE INVESTIGATION MADE UPON THE MATERIAL SUBMITTED TO THE
ANALYTICAL LABORATORY. EVERY EFFORT HAS BEEN MADE TO DETERMINE OBJECTIVELY, THE INFORMATION REQUESTED;
HOWEVER, IN CONNECTION WITH ITS RENDERING OF THIS REPORT, NATIONAL SPECIALTY GASES SHALL HAVE NO LIABILITY IN

EXCESS OF ITS ESTABLISHED CHARGE FOR THE SERVICE."

e 4

N

B-i

RESULT OF INVESTIGATION:

COMPONENT . SPECIFICATION CONCENTRATION
CO2 17% 16.4%

02 21% 21.2%

N2 BALANCE
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APPENDIX F

GAS ANALYZER SPECIFICATIONS




SPECIFICATIONS FOR ACS MODEL 3300 CO NDIR

Measuring principie NDIR single beam method
Operating ranges 0 - 500 ppm
0 - 1000 ppm
Reproducibiiity +0.5% of full scale
Stability Zero drift; #% of full scale/24H

Span drift; =% of full scale/24H

Noise 0.5% of full scale

Ambient temperature -5 to 45°C

Ambient humidity Less than 90% RH

Response time Electrical system; 2 sec, 3 sec,
{90% of final reading) 5 sec (selectable with connector)

Response of actual gas; Within 15
sec (depending on c¢ell length)

Indicator 100 linear division

Qutput signal QUTPUT 1; DC O -1 V
QUTPUT 2; DC 0 - 10 mV or DC 0 — 100 mV
or DC O - 1V or DC 4 - 20 mA
(Allowable load resistance
500Q max.)

Linearity Better than *2X of full scale (when
linearizer is used)

Power supply AC 115 V + 10%, 60 Hz

F-1




Power consumption

Materials of gas-

contacting parts

Sample gas flow rate

Sample gas temperature

Purging gas flow rate

Warmup time

External dimensions

Weight

Finish Color

Approx. 30 VA
Measuring cell; SUS304
Window; CaF2

Piping; Polyethylene
12 /min £ 0.5¢/min

0 to 55°%

1¢/min (to be flowed as occasion
demands)

Approx. 2 hours

200 x 250 x 541 (H x W x D) mm

Approx. 11 kg

MUNSELL N1.5

Remarks: For combinations of measuring ranges for the dualcomponent

analyzer, inquiry should be made to the manufacturer.
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Servomex

1420
Oxygen Analyser

Instruction Manual
Ref : 01420/001A/0 -

Order as part No. 01420001A

was (7982-2842)

INTERPCLL LABORATORIES
4500 SALL ROAD N.E.
CIRCLE= PINES, MN 560141813
(612) 786-6C20




1.3 Sampling System

The sampling system of the analyser includes a combination
filter/automatic flow control device, designed to keep 2
constant flow of sample gas through the measuring cell for
varying input pressures and to prevent the entrance of
particulate matter into the measuring cell. Excess flow is
vented to the by-pass.

1.4 Specification

Performance Specification (tvpical)

Repeatability:

Drift:

Outputs
Display:

Output:

Option:

Flow alarm output:

Sample requirements

Condition:

Inlet pressure:

Flowrate:

Filtering:

Date 12.11.87

Better than +/-0.2% 02 under constant
conditions.

Less than 0.2% 02 per week under
constant conditions. (Excluding
variation due to barometric pressure
changes; reading 1is proportional to
barometric pressure.)

3 1/2 digit LCD reading 0.0 to 100.0%
oxygen with overrange capability.

0 to 1V (non-isolated) for 0 to 100% oxygen
available on 'D' type connector located

on the back panel of the instrument.

Output impedance is less than 10 ohms.

4 - 20mA isoclated, Max impedance 500 ohms.

Change over relay contact rated at
3A/115V ac, 1lA/240V ac or 1a/28V dec.

4 sets of single pole changeover contacts.
Alarm becomes active when sample gas flow
through the analyser fails.

Clean, dry gas with dew point 5 deg C
below ambient temperature.

0.5 to 3psig (3.5 to 2lkPa). Inlet
pressure changes within this range will
change the reading by less than 0.1% 02.
May be operated up to 1lOpsig (70kPa)
with degraded stability.

1.5 to 6 litres/minute approximately
depending on sample pressure.

0.6 micron replaceable filter integral to

the. automatic flow control device.

F-
Pace 4
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»

Response time:

Inlet/vent
connections:

Materials exposed
to the sample:

lLess than 15 secs. to 90% at an inlet
pressure of 13psig (21kPa).

1/4 inch OD tube (stainless steel)

suitable for 6mm ID flexible tubing or
1/4 inch OD compression fittings.

Stainless steel, Pyrex glass, brass,
platinum, epoxy resin, Viton, ’

polypropylene and glass fibre filter.

Physical Characteristics

Case:
Case classification:

Dimensions:

Weight:

Electrical

AC Supply:

Power required:

Environmental Limits

Operating ambient
temperature:

Storage temp.
range:

Relative humidity:

Steel and aluminium finished in epoxy
powder paint.

IP 20 (IEC 529) when fitted into the
Servomex 1400 series 19 inch case.

See Figure 2.1.

10Kg (221b) approximately.

110 to 120V AC or 220 to 240V AC,
+/-10%, 48 to 62Hz. Voltage selected by
a voltage selector integral to the IEC

supply plug.

15va maximum.

0 to +40 deg C (32 to 104 deg T)
-20 to +70 deg C (~4 to 158 deg F)

0-85%, non-conéensing.




SPECIFICATIONS FOR ACS MODEL 3300 €O, NDIR

Measuring principle NDIR single beam method

Measurable gas components D - 20%

and measuring range
Reproducibility +0.5% of full scale

Stability Zero drift; # of full scale/24H
Span drift; # of full scale/24H

Noise 0.5% of full scale

Ambient temperature -5 to 45°C

Ambient humidity Less than 90X RH

Response time Electrical system; 2 sec, 3 sec,
(90x% of final reading) 5 sec (selectable with connector)

Response of actual gas; Within 15
se¢ (depending on cell length)

Indicator 100 linear division

Qutput signal QUTPUT 1; DC Q0 ~ 1 V
QUTPUT 2; DC O - 10 mV or DC 0 - 100 mV
or DC O - 1VorDC 4 - 20 mA
(Allowablie load resistance
5000 max.)

Linearity Better than *2x of full scale (when
linearizer is used)

Power supply AC 115 V + 10%, 60 Hz

F-6




Power consumption

Materials of gas-
contacting parts

Sample gas flow rate
Sample gas temperature

Purging gas flow rate

Warmup time
External dimensions
Weight

Finish Color

Approx. 30 VA
Measuring cell; SUS304
Window; CaF2

Piping; Polyethylene
12 /min £ 0.54/min

0 to 55%

12/min (to be flowed as occasion

demands)

Approx. 2 hours

200 x 250 x 541 (H x W x D) mm

Approx. 11 kg

MUNSELL N1.5

Remarks: For combinations of measuring ranges for the dualcomponent
analyzer, inquiry should be made to the manufacturer.

F-7
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GRILY CO S[IUMMEARY RERFDRT
ine %1 Drvers CO0 ppm FIFTEEN MINUTE AVERAGES
LOUZEIANS RACIFIC
Havward., WI
TAGRY'S DATE: 11-28-1394 REFDRTING FERIGD
TIME: 13:33:386 raeYs: Movemper 3
I lFeriod | 1 @ ! 4T 1 =Y | Hr. AVG. I
! i Read. tat.! Read. Stat.!l Read. Stat.! Read. 5tat.l Read. S5Stai
l Hour 71 E63.06 D1 Z86.93 3 | 443,33 Q! 434, 4 @ | z81.8 ]
Mour &t S&89.32 B | 467.5 Q1 4632.3 @ 1 471.9 @ | 495.7 ;]
' Hour 91 462.9 @ | a42,.1 Q@ | 499.% 3 1 357.1 D | 437.9 Q
Hour 121 2Z3. @ 1 Z4@3.9 Q1 413.6 a I 306.4 & 1 328.7 @
Howy 111 E77.3 a ! 323.% g |1 316, 4 g 1 3le.:2 a1 3IV88.3 Q
Howr 121 348.5 @ 1 Z57.2 & 1 33l.:2 @ | 487.8 @ | Zei.t 2
Hour 131 Z294.32 a | ZE7.@ P 1 45,86 QI ST4.Z 8t Z8%.8 &
. Houy 141 43%9.@ @ | 272.9 @ i J4c.4 2 1 ZS4.6 21 35@.@ 2
Mour 151 362.3 2@ 1 381.5 @ f I%4.9 A i I91.2 @ | 382.95 2
Hour 1681 286.3 2 1 444,11 2 1 394.S a1 Z2i.9 @ 1 386.7 &
Hour 171 386.89 @1 4a11.2 3 1 293.39 a2 1 Z15.8 B {1 IZ52.4 2
Hour 181 2@3.7 3 i 261.9 at -1, -1 )] =-1.Q -1 1 =-1.Q !
MHour 191 -1.2 -1 | -1.12 -1 1 -1.3 -1 1 -1.@ -1 1 -1.@2 -1
Hour @1 -1.Q@ -1 1 -1.@ -1 1 -1.,2 -1 1 ~1.2 -t 1 -1.@ -1
l Hour 211 -1.@ -1 1 -1.9 -1 1 -1.9 -1 i -1.@ -1 1 -1.9 -1
Hour 231t -1.@ -1 1 -i.@ -1 } -1.@ -1 | -1.@ -1 | -1.@ -3
Hour &Z1 -1.9 -1 i -1.@ -1 | -1.@ -1 i -1.Q -1 i -1.2 -1
Hour @i -1.@ -1 1 -1.@ -1 1 ~-1.@ -1 1 -1.a@a -1 i -1.@ -1
Houw 1t -1.9 -1 { =-1.@ -1 1 -1.@ -1 1 " =1.@ -1 1 -1.2 -1
Hour &! -1.Q -1 1 -1.@ -1 1 -1.@ -1 | -1.@ -1 -1.3 -1
Hour 32| -1.@ -1 1 -1.9 -1 i -1.9@ -1 1 -1.@ -1 1 -1.2 ~1
I Hour 41 -=1.0 -1 1 =-1.2 -1 1 -1.@ -1 1 =-1i.@ -1 1 =-1.@ ~1
Haur SI1 -1.2 -1 1 -1.@ - 1 =-1.0 -1 ] -1.9 -1 ! =-1.9 -1
ey Mour 61 -1.0 -1 1 =-1.@ -1 i -1.@ -1 1 -1.@ -1 1 -1.2 -1
i 4ST. o s” = ] 3o 8./5 25— NS
A #_’ 30_:-:_{' qi4sS ~ o, .
l &2 360 (0. 30 -1tl00 =+ 82 23971.9 3:00- 3.3
T ' . - 4SS
b o oo 9 ssnr aws
: ‘00 -12.3D . ~ 5.0
l =4 3852 TS zeee - = 10 8.2 H:3°
. - ,‘J * —— l‘
. +5 4ol jzidsT- 1S _— 353, 35 5.5 oS
l . - tTe) . - :
*, 38%.08  130- 7 * 2 282.8 L:oe - L.3T
i




DARILY FLOW SUMMARY REFORT

Line %2 Fress FLOW Wkofm FIFTEEN MINUTE AVERRGES
LOUISIANA RRCIFIC
Havward, WI

TODAY'S DATE: 11-09-13%4 RECORTING FERIDD
TIME: 19:15:2@2 DAY: MNovember 9
{Fariod 1 15 ! ot ] 45 I X7 | Hr. AVG. |
1 I Reac. Stat.! Read. Stat.!| Read. Stat.| Read. Stat.! Read. Stal
Hour 7! 19@.2 @ | 19@.3 2 1 102.3 @ 1 102, 6 2 1| 109.9 2
Hour &! 1@1.8 2 1 1@3.1 @ | 102.8 2 1 19,6 2 | 192.2 @
Hour 9! 1@2.2 @ | 121.8 @ 1 191.1 @ 1 198.1 2 1 191.3 Q@
Hour 101 121.4 @ 21 98.8 @1 995 @21 98.3@ @1 o9 o
Mour 1il 10@.2% @ 1 les.2 2 | 1 E 2 1 1011, @ | 121, 2 2
Haur 121 to1.2 Yo i1 toti.2 @1 99.8 @1 122.4% Q2 | 101.0@ 2
Hour 13! 122.6Y @ | 181.2 © 21 10i.2 @a 1 93.4 g | 199.6 @
Hour 141 1@1.1 2 1 1908.8 ¥ a2 | tea.s @ | 121.3 @ | 18@.9 2
Hour 151 121.4 @a 1 9e.5 2 1 99.8 5@ | 121.59 o | 100.5 2
Hour 16! 122.7& @ 1| 1o2.@ o 2! tea.s Q@ | iez.e @ | 101.@ 2
Howr 171 10@.4 -2 | 99.7 2@ ! 193.1 9 1 120.9 5 @ 1 101.0 @
Hour 181 69.2 4@ i 1oz, 0 2 1 99.6 2 ! idi.é @ 1 199.6 Q
Hour 191 10@.2(%Y @91 -1.8 -1t -1.2 -1 1 =-1.@a -1 1 =1.9 -1
Hour 201 =-1.@ -t | -1.@ =11 =-1.@ =11 =-1.8 =11 =-1.& -1
Hour 21} —-1.8 -1 1 =1.@8 —-11 =1.8 —11 =1, -1 1§ =1.28 -1
Hour 221 =1.9 -1 1 =1.2 -1 1 =-1i.@ =11 -1.@ -1 1 =1.@& -1
Hour 231 -1.9 —-11 =-1.8 =11 =-1.8 —-11 =-1.@ -1 1 =-1.8 -t
Hour @1 -1.@ =11 ~-1,@8 =11 =1.8 =1 1 =1.@ -1 | =t.®3 -1
Hour 1! =1.0 -1 1 =1.@8 =11 =-1.@ =11 =1.@ -1 =1.@& -1
Hour &i =-1.@ -f | =1.8 =11 =1.8 -1 =1.®8 -1 {1 =-1.@ =1
Hour 3! —-1.8 =11 =-1,8 =11} =-1.8 —-11 —-1.8 -1 1 =-1.@ -1
Hour 41 -1.®8 ~1 1 ~-i.@ -1 —-1.8 =i | =1.@ =11 =-1.@ =i
Hour 51 =-1.8 =1} =-1.9 -1 | =1.@ =11 =t.@ =11 =1.@ =i
: Hour 61 =-1.8 -1 ! ~1.@ =11 =-1.8 =1 i =1.@ =t | =-t.@ -1
e _ \
,ﬁouJ
e

Funl [ o

Z 100

3 101

4 ol

g 100

L oww!
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DAILY FLOW SUMMARY REFORT

LLine #& Press FLOW kefm FIFTEEN MINUTE AVERAGESD
LoUI=IAaNG RACIFIC
Havward, Wi
TCDAY'S DATE: 11-09-19%4% REFCRTING FERICD
TIME: 14:28:3% DAY : Naovember 9

|Feriod | 15 { oty | 45 ! g@ l Hr. AVG. |
l | Read. Stat.! Read. Stat.| Read. Stat.| Read. Stat.l Read. Stal
Hour 71 189,22 g | 18d. 3 Qi 199.3 g 1 1a2.6 @ | 139.9 Q
Hour 81 1@81.8 @ | 1az.1 2 ! 123.8 2 | 1@2.6 2 1az.2 )
Houwr 91 182.2 3 | 121.8 @ | 121.1 21 123.1 2 | 191.3 a
Hour 131 101. 4 @ | 98.8 B 99.95 2 1 98.3 2 1 99.5 @
Hour 11§ 1@0.2 @ 1 1az.2 2t 12,3 a1 191.1 2 | 181.2 ]
Hour 1S 121.2 @ | ial.2 2 1 99. 2 a ﬁQ&r&\ a | 2 . @
Hour 131 199.56 @ ! 191.& @ ! 191.2 21 gg.4-° @ | 1ge.s/ @ /o0.¢
Houe 141 =-1,@8 -1 | =1.@ =1 | =1,@8 -1 | =I7a =t 1 <2 -1
Hour 151 =-1.9 -1 1 -1.@ -1 1 -1.@ -1 1 ~-1.a@ -1 1 -1.Q -1
Hour 1ol ~-1.@ -1 1 —-i.a -1 1 -1.& -1 | -i.@ -1 1 -1.9 -1
Houwr 171 -—-1.@ -1 | -1.@ -1 1 -1.@ -1 i -1.2 -1 1 -1.@ -1
Hour 181 -1.@ -1 | -1.@2 -1 1 -1.@ -1 i -1, -1 1 -1.@ -1
Hour 191 -1.@ -1 1 -1.3 -1 1 -1.93 -1 1 -1.@ -1 1 -1.@ -1
Hour Z@f -—-1.@ -11 =-1.8@ -1 1 -1.2 -1 -1.@ -1 | -1.@ -1
Mour 211 -1.9 -1 | -1.2 -1 1 -1.2 -1 1 -1.3 -1 1 -1.@ -1
Hour 2&1 ~-1.0 -1 1 -1.2 -1 1 =-1l.@ -1 1 -i.2 -1 1 =-1.2 -1
Hour 231 -1.9 -1 1 -1.2 -1 | -1.@ -1 1 -1.9 -1 i -1.13 -1
Hour @l -1 -1 1 =1i.@ -1 ! -i.@ -t | -1.@ -1 1 -1.2 -1
Hour 11| -1.3 -1 1 -1.2 -1 1 -1.@ -1 i -1.3 -1 -1.9 -1
Hour &1 -1.2 -1 ! —-1.2 -1/ =-i.a -1 1 -1.0 -1 1 =1.2 -1
Hour 3 —-1.8 -1 1 -1.Q -1 1 -1.9 -1 | -1.@ -1 | -1.@ -1
Hour 41 —=1.@ -1 i -1.2 -1 [ -=1.@ -1 1 -1.Q -1 1 -1.2 -1
Maur S!1 =-1.2 -1 -1.@ -1 1 -1.@ -1 -1.92 -1 1 -1.Q -1
Hour 61 =1.0 -1 ! -1.2 -1 | =-1.@2 -1 1 -1.@ -1 1 -1.9 -1
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.. DAILY FLOW SUMMARY REPORT
' Line #& Press FLOW kerfm FIFTEEN MINUTE AVERAGES
LGUISIANG RACIFIC
Hayward, WI
l TCDARY'S DATE: 11-29-1994 REFORTING PERIOD
TIME: 1Z:46:28 DAY: November 9
I Ceriad | 15 ! 20 [ 45 I 6 I Hr. AVG. |
| ] Read. Stat.| Read. Stat.! Read. Stat.! Read. Stat. | Read. Stal
I Hour 71 1@@.2 @ | 1@a,3 @t 193.3 B! 1RE.6 2 | 129.3 b
Hour 8! 121.8 @ | 193.1 2 1 1922.8 2 | 122.6 2 | 192.9 @
‘ Mour 91 1@2.2 2 | 191.8 @ | 191.1 @ | 19,1 @ 1 19413 ?
j06.1Hour 121 1@1.4 a1 98.8 @ 1 99.5 @ | 98.3 2 | @ 2
l{g;Hnur 111 19R= 2 1 1922 @t 101.3 @ | 1d1.1 @ i 191.2 @
" Hour 121\@% 2 | 1.2 @ | 99.2 @ ( =-t.@ -1 i =t.@ -1
Hour 131 =170 -1 i —1.9 -1 1 -1.2 -1 1 =-1.,@ -1 1 -1.9 -1
l Hour {41 =1.®@ ~1 ! —-i.@ -1 1 —-1.2 -1 ! =1.2 -1 ! -1.@ -1
Hour 151 =-1.0 ~{ | =-1.8 ~11 =1.9 -1 1 =1.0 =t 1 -1.2 -1
. Hour 16! -1, =~1 1 =1.@8 =11 =1.@ -1 1 =1.@ =1 1 =-1.@ -1
. Hour 171 =1.8 =~{ | =-1.8 -t | =1.0 -1 | =1.2 -1 i =1.9 -1
l Mour 181 ~1.@ -1 1 -1. -1 -1.@ -1 | -1.@ -1 1 -1.2 -1
Hour 191 ~1.8 =~{ | =-1.@ -1 1 -1.0@ -1 1 -1.@ -t i =1.D -1
Hour 201 -1.@ =~1 | =1,@8 =t | =1.0 -1 1 =-1.0 -1 1 -1.@ ~1
l Hour 211 =1.8 ~1 | =1.@ -t 1 =1.9 -1 1| =-1.2 -1 1 =1.9 -1
Hour &21 =1.@8 =~1 | =-1.@ =1 | =-1.0 -1 ! =1.2 -1 1 =-1.@ -1
Hour 231 -—1.0 -1 1 -1.@ -1 4 -1.9 -1 1 =-1.Q -1 1 -1.9 -1
Hour Q@1 —=-1.@ -1} =-1.®8 =1 1] =-1.2 -1 1 =-1.8 =1 | -1.@ -1
l Hour 1! =-1.@8 =~1 1 ={,8 =11 =1.Q -1 1 =-1.2 -t 1 =-1.0 -1
Hour 2! =—=1.@ ~1 1 =1, =1 | =-1.@ -1 1 =-1.8 =11 -1.1@ -1
Hour 3! =-1.0 ~1 | =-1.8 =1} =1.Q@ -1 1 =1.0 -1 -1.@ -1
I Hour 4! =-1.@ =~1 | =-1.8 -t 1 -1.@ -1 | =-1.@ -1 1 -t.@a -1
Hour S1 =~-1.2 ~1 | =-1,8 -t | =—1.0 -1 1 =-1.8 -t 1 =-1.@ -1
Hour 61 =-1.0 -1 [ =-1.8 =t | =-1.0 -t 1 =-1.2 -i 1l -1.@ -1
i "s




:'lll"lllllllllllil

- - DR A r A A A A A A A A IO S
« LI T R A T e R R B |
0 o [ L)
m] >m !
: -4 a
: ﬂr . FONMIINTREIIININDE O
a «» 3 ¥ 3 s % & = N & W = €t & ¥ e U ¥ 9 ¥ w o™ o ow w
’ o 0 . m —.HA.Q...._._.%111111111111@@0@@@@
E ] T w bl o ib.adb ) HLL" R T T A A A RO RO N N B B |
0w 84 al Al o ol |
z > |
_ - O e B e i i i B ) |
_ 0 -z .
w x 2 FORER A A A A A A A A A RO 0SS
) O s L LI TS I R R R R O I I
y 48 [, > |
' 14 @ L=
w o o 1
nUn .“4:._86._ha‘m.@@.w@@@@@@@@@@@@@@
3 BoE & ¢ & 4 o 2 a2 F 4 o F 3 "3 Y OE O OB R W oww
_ TIMNMOINL A A A A A A A A A AR E G |
i Ly L A B ALY IRV Y Y S Y T NN NN IO NN N A N | I
| o ) 0 a) a) ol 1
| E |
[ ra — e | e e e e e e e e e e e e e — e —
| r — .
[m] * P DGR DEAA A A AT AAA A ARG S S
L L { I T I I I O
15} Z ) »
) x [Lj -1 ) n
[TURTR 3 fmu
> b= - . QO AMM OIS OICIESLDE e
1.4 W, ) v n L R I R N R T T T T T T S S S S
I [ LA S 4 G PRI A A A A A A A A AR
E Lo e B o A BT ST ANV I T T N S S A T O O A | '
E - w Ol 0 0 OF 0
- IWwao |
n | Z = - e e e
L G N
L o 3 e BRI AAA A A A A A DD DDAR S
U1 > L] | I A R A R I I A |
i} o KT
b= | R (U}
=0 &) f
] EL -_
- L o [
— L] |
X L7 |
r (o] 1] -3 0
| w o
o 41 ] - -
. — o
L P |
] & 0 'E
7y [ 2
+* f « | WM
— 0} —
LT} — e . S L I PO
[ pu) L I T * s+ T v % ¢ & " A ¥ & 8 8 4 8 ¥ =
ot o w LT RO N N - LR R B A I e R IR R O I I I I B I )
4 o /I e SR 1T N LT I T N O T RO O Y N B B il
- = o ] 03 o] n)
(4 ]
ek | == | = = == e e e -
PRI OODOR AT ~ 0T )W
w o e B B B e I I B A} Iy T I Y]
~ Q
> N [ A A A T T
a | & f 3 3333323333 2333333 33333337
] ] ® | D0 00 QCO0OQO0O0O0OO0O0DNDO000DQQOO000QOAO0
m “_P _HHHHHHHHHHHHHHHHHHHHHHHH““
|
|




"]
d
a
i
i
1
1
1
-1
-1
-1
-1
1
-1
-1
i
1
-1
-1
i
1
1
1
i

=1
L [ N I | | 1t LI T TS B A |
Qe ] O | ]
o >wm i n
. T { 1
Hw“ Hw“Q.Gq.u.m\@@_w.m.nw@@.w_@@@@@@@@.@@@0"
. L B e * & ® & * 3 T B § € = ¥ F W ® 4 uw 2
o PO L I BT B R A I R R B R R I I B B NP T R R R R I |
ElTwowlosael L1 L3P 00 e U BT T B0V T
[ L 1] 2.4 I I
2 >
= 0 — e ] e e e e e mr e e im e Ler T mmn e m e il e —— e iem o —
= Z 1 . |
[47] [+ 4 L] o I R A I B I B I R R I R i Y I P e e e e )
w Q- i/ | T O R T S N T R R A A A A R R A |
LF] o > et
& u a S wm
24 o §4]
ul d._661@@@@@@@@@@@@0@@@@@@@@
v T ¥ ® a&a P ¥ & 4 §T «© =T 4 ¥ B ¥ B B ¥ w W % 3 =
4 8 | Li¢] OO I B B I I B R e i B B I B R R R e e e
I A~ > L T I R R (R O N O R T O R O A I N
1] H 1 4 — o
= 1
- 2 | — = ] — = = = e e e I
o Z .
0 = FL) L I B e e B i i B B B B R B e e [ N QS T R I
L = L] Fr+rt ¢ttt
Ll Q L |
T ofi i
1L
W wc.u . MO8 83999999998
— ) 4 s "+ & 1 ¥ w2 2w ®n ¥ & " w Ff % T N ®r s & u u =
e L J=2 n L e R R e A R e R B I R I I B R R R W R R e
E -0 L BB IS I T N N Y TN Y TN T A A S N N O D A N S O
X T8 . 14 - ot
- I 0
mn B Z 4 e B e i i i R i e
“ (I i .
3 U 3 » ol I I R R R e R i e T T T T T [ Qv
O x@m > oo | I N T Y O Y T N O O (N N A JO O IO T
. ] 1 .
LR 22T S U
no M
wr.__ HL .“31 DY INNARIILIYARE
o) e & 3} o] 3 2 =+ s+ * ¥ m B % @ ¥ g o & w =®¥ * = ® w9
=] 41} ) AL v o v o e vl o et o v et el v o v e ]
I B I~ o o TN N N T S F I D N S A N A NS N A IO B |
©r " K (14 - ot ot
w a
LT o Q - - e M e e e e e e e — — =
“ -t o .
L | L) [ O R B B e R I I B I B I B I I B e I T s Ry ]
LY T | T T T Y T T T O T I O B
) M| 43
i f e ul N
-t -
W -t .nw TR R IR L I R RO R e B L I L
R (LA i SN Lt e T e B e I e B B B B T B B T QS P i ey
4 mwi o | 9 [ N R Y T O T A A A 2 T R T R A B N |
- E |\ ¢ —
L
[l o e B e i e s ORI
I~ DS M FNOTNE A0S~ 0M T W
3] hal e e e e e e e I B N ) I T T
~ [a]
> | I e . T T R N e
a 9 I X233 333323332333 3333 339335
] a | 000D HDO0DQRO0DOD0O0QOCDOO0O000D0 O |
“l._ L “HHHHHPHHFHHHFHHHPHHHHHHH_

4




Al N B . I AN I M TE B BN BN aE O BE =@ Em
i . . ,

L LI D R A A R A R A [
[ 0 p 1
(] > m |
- (@ §
m.‘r n._ SNSRI R D
@ a L N N T T T s " & t " 1 s om ¥ w4
L0 Lo MIT AT A At At A A A A A A ARG EE S
E | T @ | -~~~ 1 0 0 F 10 P01
0 w 24 0 Qf af I
Z > I
=) e B i R -
f - Z »
L) (4 eg KL @@@11111111111111@@@@@@.@
n 0O e G | I T R A T O I I
[y [ > + |
[ w &~ |
w x o o I
W _ Am T DG ESINNDNIRIINSDDSE |
L P 8 FE 4 ¥ & = » F P * & » ¥ B ¥ T 3 ® B N B w @w
| a_36@11111111111111@@@@@@@
1] | O T AL O T T O T T N I T N O O B
b= 14 nJ oy oaf
3
- =z —e— | e e e e e e o e e e e m e e s e e e = e . - —
14 — i .
(=] > t_@@@11111111111111@@@@@@@
[N 0 LI R R I A I D O D S B ]
w Zz U £
w T 1N m
Lt 3 04
> il . DO~ IOAINIRCINNSIINLDE S || !
[0 f e J — hinj L L T e R R R R R R e T L | B
g - I3 L] asn_...llllll.llllllll@ﬂ.@@@@@_
= wa ol B N N TN NN HY TN (N I T HN (RN T AN IO SO B il
= " o | g
=2 I g0 i
n 2 e B i i s T
m |
[¥3 L~ 3 P ISR AAAAAA-AA-AdAA ALY SG
= QM > L I R I N D I A D O O B
w w4 1 » |
- a2 x S wm o
E 0 ™ |
W W_L ' TMNMUIIOOAILOLININONLND D
ns e 8 8 s 3 % o A s ¥ a2 s & 8 2 4 s o m K B ouw
- (i1} q.uz.u.nu_u_._lll1111111111@@@@@@@
a [ R B T (1 N T N E AN N SN N Y T N A |
a = =3 v B VI BT S . I
n [ 1
1] o i~ I e e e i i
¢ - 11 -
el |- LI DRER A A A A A A A AR ADDDFTEDQ
[ R T [ A I R R I I A I A
1 S M 42
3* (I mnm
— 5 -t
L] - | .n.._47@8@@@@@@@@@@@@@@@@@@@@
- L R T T S e T T S T,
-t oo li/] ....;.-.uﬂu@l111111111111@@@@@@@
.| W w ol o B e 07 I N T Y T AN N O N TR B |
= E 14 0of o 0 0ol
q |
[ e B el i i T e B R
PO~ UMNTNDODE O ANTTD ~ 002D
[43)] 0 o el e v o ot ot ) O 0] )
- ._0
> | -t I T e T Tt
a [ IS 3253232332 3F 3333333333533
) o 0000 0O00DOD0O0O000000000D000O0O0O0
m [n 3 “H.HHHHHHHHFHHHHHHHHHHHHHH"_




DRILY FLOW SUMMARY RERORT

Line #Z Frsss FLOW kofm FIFTEEM MINUTE AVERAGES
LCGUISIANA FACIFIC
Havward, WI

TODAY'S DATE: 11-@9-13%94 REFORTING PERIOD
TIME: 1S5:11:Z4 DAY : Navember 9
|Feriod | i3 i Z | 45 ] 5% | Hr. AVG. |
! | Read. Stat.! Read. Stat.1 Read. Stat,! Read. 3Stat.! Read. Stal
Hour 71 122.2 2 199.3 @ 1 198. 3 B o1d2.8 3 ] 18v.95 a
Hour 31 121.8 8 1 1az.1 2 1 190.8 a I 1A2.6 2 1 1oz, i}
Hour 91 123.2 @ | 121.8 2 | 131.1 a1 128@.1 2t 191.3 |
Hour 1@l 1Q1.4 21 93.8 Bt 99.3 7 I 93a.3 a I 99.5 Q
Hour 11} 12@.:z @ | 19z.2 2t 131.3 @ 1 iai.1 a | 191.32 @
Howr 1321 131.& a1l 191.2 @ i Q9.2 B | 1234 @ | 191.@ @
Hour 131 189.5 21! 191.2 9 | i@1.2 3 | S9. 4 3 | 1990.5 Q@
Hour 141 191.1 @ | (da.8 a | lag.s g | 1391, 3 @ 1 128.9 2
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Haur 3SI =1.1 -1 1 =-i.2 -1t -1.@ -1 i -1.3 -1 1 =-1.2 -1
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PT. 00, Rpp. A, Meth. 2

METHOD 2—DETERMINATION OF STAcK GaS
VELOCITY AND VOLUMETRIC FrLow RaTE
(Tyrz S Prror Tune)

1. Principle and Applicadilily

1.1 Principle. The average gas velocity in
a stack is determined from the gas density
and from measurement of the average veloe-
ity head with a Type S (Stausscheibe or re-
verse type) pitot tube.

1.2 Applicability. This method is applica-
ble for measurement of the average velocity
of a gas stream and for quantifying gas
flow.

This procedure {s not applicable at meas-
urement sites which fail to meet the criteria
of Method 1, Section 2.1. Also, the method
cannot be used for direct measurement in
cyclonic .or swirling gas streams; Section 2.4
of Method 1 shows how to determine cy-
clonic or swirling flow conditions. When un-
acceptable conditions exist, alternative pro-
cedures, subject to the approval of the Ad-
ministrator, U.S. Environmental Protection
Agency, must be employed to make accurate
flow rate determinations; examples of such
alternative procedures are: (1) to install
straightening wvanes; (2) to calculate the
total volumetric flow rate stoichiometrical-
ly. or (3) to move to another measurement
site at which the flow Is acceptabie.

2. Apparailus

Specifications for the apparatus are given
below. Any other apparatus that has been
demonstrated (subject to approval of the
Administrator) to be capable of meeting the
specifications will be considered acceptable.
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TYPE SFITOT TUBE /

*SUGGESTED {INTERFERENCE FREE)
PTOT TUBE - THERMQCODUPLE SPACING

T

LEAK-FREE
CONNECTIONS

MANOMETER

Figure 2-1. Type S pitot tube manometer assembiy.

2.1 Type S Pitot Tube. The Type S pitot
tube (Figure 2-1) shall be made of metal
tubing (e.g.., stainless steel). It is recom-
mended that the external tubing diameter
(dimension D, Figure 2-2b) be between 0.48
and 0.95 centimeter (%is and % inch). There
shall be an equal distance from the base of
each leg of the pitot tube to its face-opening
plane (dimensjons P, and P, Figure 2-2b); it
is recommended that this distance be be-
tween 1.05 and 1.50 times the external

tubing diameter. The face openings of the
pitot tube shall, preferably, be allgned as
shown In Pigure 2-2; however, slight mis-
alignments of the openings are permissible
(see Figure 2-3).

The Type S pitot tube shall have a known
coefficient, determined as outlined in Sec-
tion 4. An identification number shall be as-
signed to the pitot tube; this number shall
be permanently marked or engraved on the
body of the tube.
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TRANSVERSE
TUBE AXIS

FACE
L"_ OPENING ""
| PLANES |
{a)
A-SIDE PLANE
i NOTE: -
LoNGiTuDINAL @ D4 A 1050, < # <1.50
TUSEAXS T & * ' ‘,‘ -t "
8-$10E PLANE
)

(e)

Figure 2-2. Property constructed Type S pitot tube, shown in: (a) end view; face opening pianes perpendicular
to transverse axis; (b) top view; face opening planes parallel to longitudinal axis; (c) side view; both legs of
equal length and centertines coincident, when viewed from both sides. Baseline coefficient values of 0.84
may be assigned to pitot tubes canstructed this way.
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TRANSVERSE
TUBE AXIS

- ——

LONGITUDINAL
TUBE AXIS -

{g}

Figure 2-3. Types of face-opening misalignment that can result from field use or improper construction of
Type S pitot tubes. These will not affect the baseline value of Cp(s) 5o long as al and a2 < 10°, 81 and
B2 <52<032cm (1/8in) and w < 0.08 cm (1/32 in.) {citation 11 in Section 6).

A standard pitot tube may be used instead
of a2 Type S, provided that it meets the spec-
ifications of Sections 2.7 and 4.2; note, how-
ever, that the static and impact pressure
holes of standard pitot tubes are susceptible
to plugging in particulate-laden gas streams.
Therefore, whenever a standard pitot tube
is used to perform a traverse, adequate
proof must be furnished that the openings
of the pitot tube have not plugged up
during the traverse period; this can be done
by taking a velocity head (Ap) reading at
the final traverse point, cleaning out the
Impact and static holes of the standard

pitot tube by "“back-purging” with pressur-
{zed air, and then taking another Ap read-
ing. If the Ap readings made before and
after the air purge are the same (=5 per-
cent), the traverse is acceptable. Otherwise,
reject the run. Note that {f Ap at the final
traverse point is unsuitably low, another
point may be selected. If “back-purging” at
regular intervals is part of the procedure,
then comparative Ap readings shall be
taken, as above, for the last two back purges
at which suitably high Ap readings are ob-
served.
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2.2 Differential Pressure Gauge, An In-
clined manometer or equivalent device Is
used. Most sampling trains are equipped
with a 10-in. (water column) inclined-verti-
cal manometer, having 0.01-in. 5,0 divisions
on the 0-to l-in. inclined scale, and 0.1-in.
H,O divisions on the 1. to 10-in. vertical
scale. This type of manometer (or other
gauge of equivalent sensitivity) is satisfac-
tory for the measurement of Ap values as
low as 1.3 mm (0.05 in.) H,O. However, a dif-
ferential pressure gauge of greater sensitivi-
ty shall be used (subject to the approval of
the Administrator), if any of the following
is found to be true: (1) the arithmetic aver-
age of all Ap readings at the traverse points
in the stack i{s less than 1.3 mm (0.05 in.)
H,Q; (2) for traverses of 12 or more points,
more than 10 percent of the individual Ap
readings are below 1.3 mm (0.05 in.) H,O; (3)
for traverses of fewer than 12 points, more
than one Ap reading is below 1.3 mm (0.05
in.) H,O. Citation 18 in Section 8 describes
commercially avajlable instrumentation f{or
the measurement of low-range gas veloci-
ties.

As an alternative to criteria (1) through
(3) ahove, the following calculation may be
performed to determine the necessity of
using a more sensitive differential pressure
gauge:

i vapi+K
T= = .
2 Vap,

i=]

Where:

Apr=Individual velocity head reading at a
traverse point, mm H,O (in. H.O).

n=Total number of traverse points.

X=0.13 mm H,O when metric units are used
and 0.005 in. H,O when English units
are used.

If T is greater than 1.05, the velocity head
data are unacceptable and a more sensitive
differential pressure gauge must be used.
NotEz: I differential pressure gauges other
than inclined manometers are used (e.g..
magnehelic gauges), their calibration must
be checked after each test series. To check
the calibration of a differential pressure
gauge, compare Ap readings of the gauge
with those of a gauge-oil manometer at a
minimum of three points, approximately
representing the range of Ap values in the
stack. If, at each point, the values of Ap as
read by the differential pressure gauge and
gauge-oil manometer agree to within 5 per-
cent, the differential pressure gauge shall
he considered to be in- proper calibration.
Otherwise, the test series shall either be
voided, or procedures to adjust the meas-

J=5

ured Ap values and final results shall be
used subject to the approval of the Adminis-
trator.

2.3 Temperature Gauge. A thermocou-
ple, iquid-filled bulb thermometer, bimetal-
lic thermometer, mercury-in-glass thermom-
eter, or other gauge, capable of measuring
temperature to within 1.5 percent of the
minimum absolute stack temperature shall
be used. The temperature gauge shall be at-
tached to the pitot tube such that the
sensor tip does not touch any metal; the
gauge shall be [n an interference-free ar-
rangement with respect to the pitot tube
face openings (see PFigure 2-1 and also
Figure 2-7 in Section 4). Alternate positions
may be used if the pitot tube-temperature
gauge system is calibrated according to the
procedure of Section 4. Provided that a dif-
ference of not more than 1 percent in the
average velocity measurement is introduced.,
the temperature gauge need not be attached
to the pitot tube; this alternative is subject
to the approval of the Administrator.

2.4 Pressure Probe and Gauge. A piezom-
eter tube and mercury- or water-filled U-
tube manometer capable of measuring stack
pressure to within 2.5 mm (0.1 in.) Hg is
used. The static tap of a standard type pitot
tube or one leg of a Type S pitot tube with
the face opening planes positioned parailel
to the gas flow may also be used as the pres-
sure probe.

2.5 Barometer. A mercury, aneroid, or
other barometer capable of measuring at-
mospheric pressure to within 2.5 mm Hg
(0.1 in. Hg) may be used. In many cases, the
barometric reading may be obtained from a
nearby National Weather Service station, in
which case the station value (which is the
absolute barometric pressure) shall be re-
quested and an adjustment for elevation dif-
ferences between the weather station and
the sampling point shall be applied at a rate
of minus 2.5 mm (0.1 in.) Hg per 30-meter
(100 foot) elevation increase or vice-versa
for elevation decrease.

2.6 Gas Density Determination Equip-
ment. Method 3 equipment, if needed (see
Section 3.6), to determine the stack gas dry
molecular weight, and Reference Method 4
or Method 5 equipment for moisture con-
tent determination; other methods may be
used subject to approval of the Administra-
tor.

2.7 Calibration Pilot Tube. When calibra-
tion of the Type S pitot tube is necessary
(see Section 4), a standard pitot tube is used
as a reference. The standard pitot tube
shall, preferably, have a known coefficient,
obtained either (1) directly from the Nation-
al Bureau of Standards, Route 270, Quince
Orchard Road, Gaithersburg, Maryland, or
(2) by calibration against another standard
pitot tube with an NBS-traceable coeffi-
cient. Alternatively, a standard pitot tube
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designed according to the criteria given in
2.7.1 through 2.7.5 below and illustrated in
Figure 2-4 (see also Citations 7, 8, and 17 in
Section 6) may be used. Pitot tubes designed
according to these specifications will have
baseline coefficients of about 0.99+0.01.

2.7.1 Hemispherical (shown in Figure 2-
4), ellipsoidal, or conical tip.

2.7.2 A minimum of six diameters
straight run (based upon D, the external di-
ameter of the tube)} between the tip and the
static pressure holes.

2.7.3 A minimum of eight diameters
straight run between the static pressure
holes and the centerline of the external
tube, following the 90 degree bend.

2.7.4 Static pressure holes of equal size
(approximately 0.1 D), equally spaced in a
piezometer ring configuration.

2.7.5 Ninety degree bend, with curved or
mitered junction.

2.8 Differential Pressure Gauge for Type
S Pitot Tube Calibration. An inclined ma-
nometer or equivalent is used. 1f the single-
velocity calibration technique is employed
(see Section 4.1.2.3), the calibration differ-
ential pressure gauge shall be readable to
the nearest 0.13 mm H,O (0.005 in. H,O).
For multivelocity calibrations, the gauge
shall be readable to the nearest 0.13 mm
H.O (0.005 in. H.O) for Ap values between
1.3 and 25 mm H,0O (0.05 and 1.0 in. K.0),
and to the nearest 1.3 mm H,O (0.05 in.
H:O) for Ap values above 25 mm H.Q (1.0 in.
H,0O). A special, more sensitive gauge will be
required to read Ap values below 1.3 mm
H.O [0.05 in. H,Q] (see Citation 18 in Sec-
tion 6).
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3. Procedure

3.1 Set up the apparatus as shown in
Figure 2-1. Capillary tubing or surge tanks
installed between the manometer and pitot
tube may be used to dampen Ap fluctua-
tions. It is recommended, but not required,
that a pretest leak-check be conducted. as
follows: (1) blow throuzh the pitot impact
opening until at least 7.6 ¢m (3 in.) H,O ve-
locity pressure registers on the manometer;
then, close off the impact opening. The
pressure shall remain stable for at least 15
seconds; (2) do the same for the static pres-
sure side, except using suction to obtain the
minimum of 7.6 ¢m (3 in.) H,O. Other leak-
check procedures, subject to the approval of
the Administrator, may be used.

3.2 level and zero the manometer, Be-
cause the manometer level and Zzerpo may

drift due to vibrations and temperature
changes, make periodic cheeks during the
traverse. Record all necessary data as shown
in the example data sheet (Figure 2-5).

3.3 Measure the velocity head and tem-
perature at the traverse points specified by
Method 1. Ensure that the proper differen-
tial pressure gauge is being used for the
range of Ap values encountered (see Section
2.2). If it is necessary to change to a more
sensitive gauge, do so, and remeasure the Ap
and temperature readings at each traverse
point. Conduct & post-test leak-check (man-
datory), as described in Section 3.1 above, to
validate the traverse run.

3.4 Measure the static pressure in the
stack. One reading is usually adequate.

3.5 Determine the atmospheric pressure,
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PLANT

DATE

CROSS SECTIONAL AREA, m2(ft2)
OPERATORS
PITOT TUBE 1.D. NO.

AVG. COEFFICIENT, Cp =

RUN NO.
STACK DIAMETER OR DIMENSIONS, m(in.)
BAROMETRIC PRESSURE, mm Hy (in. Hy)

LAST DATE CALIBRATED SCHEMATIC OF STACK
CROSS SECTION
Traverse Vel Hd. A Stack Temperature "
Pt. Ne. mm (in) H20 tg, °C (OF) T, X (PR | mm Hy (in.Hg] Ja._p
Average

Figure 2-5. Velocity traverse data.
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3.6 Determine the stack gas dry molecular
weight. For combustion processes or proc-
esses that emit essentially CO,, O, CO, and
N.. use Method 3. For processes emitting es-
sentially air, an analysis need not be con-
ducted; use a dry molecular weight of 29.0.
Por other processes, other methods, subject
to the approval of the Administrator, must
be used.

3.7 Obtain the moisture content from
Reference Method 4 (or equivalent) or from
Method 5.

3.8 Determine the cross-sectional area of
the stack or duct at the sampling location.
Whenever possible, physically measure the
stack dimensions rather than using blue-
prints.

4, Calidbration

4.1 Type S Pitot Tube. Before its initial
use, carefully examine the Type S pitot
tube in top, side, and end views to verify
that the face openings of the tube are
aligned within the specifications illustrated
in Figure 2-2 or 2-3. The pitot tube shall
not be used if it fails to meet these align-
ment specifications.

After verifying the face opening align-
ment, measure and record the following di-
mensions of the pitot tube: (a) the external
tubing diameter (dimension D:, Figure 2-2b);
and (b) the base-to-opening plane distances
(dimensions P, and P, Figure 2-2b). If D, is
between 0.48 and 0.95 cm (% and % in.) and
if P, and P; are equal and between 1.05 and
1.50 D, there are two possible options: (1)
the pitot tube may be calibrated according
to the procedure outlined in Sections 4.1.2
through 4.1.5 below, or (2) a baseline (isolat-
ed tube) coefficient value of 0.84 may be as-
signed to the pitot tube. Note, however, that
if the pitot tube is part of an assembly, cali-
bration may still be required, despite knowl-
edge of the baseline coefficient value (see
Section 4.1.1).

If D, P., and P, are outside the specified
limits, the pitot tube must he calibrated as
outlined in 4.1.2 through 4.1.5 below.

4.1.1 Type S Pitot Tube Assemblies.
During sample and velocity traverses, the
isolated Type S pitot tube is not always
used: in many instances, the pitot tube is
used in combination with other source-sam-
pling components (thermocouple, sampling
probe, nozzle) as part of an “assembly.” The
presence of other sampling componernts can
sometimes affect the baseline value of the
Type S pitot tube coefficient (Citation ¢ in
Section 6); therefore an assigned (or other-
wise known) baseline coefficient value may
or may not bhe valid for a given assembly.
The baseline and assembly coefficient
values will be identical only when the rela-
tive placement of the components in the as-
sembly is such that aerodynamic interfer-
ence effects are eliminated. Figures 2-6
through 2-8 illustrate interference-free
component arrangements for Type S pitot
tubes having external tubing diameters be-
tween 0.48 and 0.95 cm (s and %% in.). Type
S pitot tube assembiies that fail to meet any
or all of the specifications of Figures 2-6
through 2-8 shall be calibrated according to
the procedure outlined in Sections 4.1.2
through 4.1.5 below, and prior to calibra-
tion, the values of the intercomponent spac-
ings (pitot-nozzle, pitot-thermocouple, pitot-
probe sheath) shall be measured and record-
ed.

Note: Do not use any Type S pitot tube
assembly which is constructed such that the
impact pressure opening plane of the pitot
tube is below the entry plane of the nozzle
(see Figure 2-6b).

4.1.2 Calibration Setup. If the Type S
pitot tube is tc be calibrated, one leg of the
tube shall be permanently marked A, and
the other, B. Calibration shall be done in a
flow system having the folowing essential
design features:
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1 o, TYPE S MITOT TUBE

" x>130 cn (V4in) FOR Dg = 1.3 cm (1/2 im)

O
SAMPLING NOZZLE .

A. BOTTOM VIEW; SHOWING MINIMUM PITOT-NOZZLE SEPARATION.

FROM INTERFERING WITH GAS FLOW
STREAMLINES APPROACHING THE
NOZ2LE, THE IMPALT PRESSURE
GPENING PLANE OF THE MITOT TUBE
SHALL BE EVEN WITH OR ABQVE THE
NOZZLE ENTRY PLANE.

SAMPLING STATIC PRESSURE
’1.:;‘,':6\ NOZZ2LE OPENING PLANE
' Or
: IMPACT PRESSURE
a { /é / OPENING PLANE
| =
' TYPES . A
MTOT TUSE
NOZZLE ENTRY
: PLANE h .
l - e— - —— - -
! :
1 & SIDE VIEW: TO PREVENT PITOT TUBE
i
|
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4.1.2.1 The flowing gas stream must be
confined to a duct of definite cross-sectional
area, either circular or rectangular. For cir-
cular cross-sections, the minimum duct di-
ameter shall be 30.5 ¢cm (12 in.); for rectan-
gular cross-sections, the width (shorter side)
shall be at least 25.4 cm (10 in.).

4.1.2.2 The cross-sectional area of the
calibration duct must be constant over a dis-
tance of 10 or more duct diameters. For a
rectangular cross-section, use an equivalent
diameter, "calculated from the following
equation, to determine the number of duct
diameters:

De= ——— Eq. 2-1

Where:

D.=Equivalent diameter
L=Length

W=Width

To ensure the presence of stable, fully de-
veloped flow patterns at the calibration site,
or “test section,” the site must be located at
least eight diameters downstream and two
diameters upstream from the nearest dis-
turbances.

NotTe: The eight- and two-diameter crite-
ria are not absolute; other test section loca-
tions may be used (subject to approval of
the Administrator}, provided that the flow
at the test site is stable and demonstrably
parallel to the duct axis.

4.1.2.3 The flow system shall have the ca-
pacity to generate a test-section velocity
around 915 m/min (3,000 ft/min). This ve-
locity must be constant with time to guaran-
tee steady flow during calibration. Note that
Type S pitot tube coefficients obtained by
single-velocity calibration at 915 m/min
(3,000 ft/min) will generally be valid to
within =3 percent for the measurement of
velocities above 305 m/min (1,000 ft/min)
and to within =5 to 6 percent for the meas-
urement of velocities between 180 and 305
m/min (600 and 1,000 ft/min). If a more
precise correlation between C, and velocity
is desired, the flow system shall have the ca-
pacity to generate at least four distinet,
time-invariant test-section velocities cover-
ing the velocity range from 18C to 1,525 m/
min (600 to 5,000 ft/min), and calibration
data shall be taken at regular velocity inter-
vals over this range (see Citations 9 and 14
in Section 6 for details).

4.1.2.4 Two entry ports, one each for the
standard and Type S pitot tubes, shall be
cut in the test section; the standard pitot
entry port shall he located slightly down-

J-13

stream of the Type S port, so that the
standard and Type S impact openings will
lie in the same cross-sectional plane during
calibration. To facilitate alignment of the
pitot tubes during calibration, it is advisable
that the test section be constructed of plex-
iglas or some other transparent material,

4.1.3 Calibration Procedure. Note that
this procedure is a general one and must not
be used without first referring to the special
considerations presented in Section 4.1.5.
Note also that this procedure applies only
to single-velocity calibration. To obtain cali-
bration data for the A and B sides of the
Type S pitot tube, proceed as follows:

4.1.3.1 Make sure that the manometer is
properly filled and that the oil is free from
contamination and is of the proper density.
Inspect and leak-check all pitot lines; repair
or replace if necessary.

41.3.2 Level and zero the manometer.
Turn on the fan and allow the flow to stabi-
lize. Seal the Type S entry port.

4.1.3.3 Ensure that the manometer is
level and zerced. Position the standard pitot
tube at the calibration point {(determined as
outlined in Section 4.1.5.1), and align the
tube so0 that its tip is pointed directly into
the flow. Particular care should be taken in
aligning the tube to avoid yaw and pitch
angles. Make sure that the entry port sur-
rounding the tube is properly sealed.

4.1.3.4 Read Ap,s and record its value in a
data table similar to the one shown in
Figure 2-9. Remove the standard pitot tube
from the duct and disconnect it from the
manometer. Seal the standard entry port.

4.1.3.5 Connect the Type S pitot tube to
the manometer. Cpen the Type S entry
port. Check the manometer level and zero.
Insert and align the Type S pitot tube so
that its A side impact opening is at the same
point as was the standard pitot tube and is
pointed directly into the flow. Make sure
that the entry port surrounding the tube is
properly sealed.

4.1.3.6 Read Ap, and enter its value in the
data table. Remove the Type S pitot tube
from the duct and disconnect it from the
manometer.

4.1.3.7 Repeat steps 4.1.3.3 through
4.1.2.6 above until three pairs of Ap readings
have been obtained.

4.1.3.8 Repeat steps 4.1.3.3 through
4.1.3.7 above for the B side of the Type S
pitot tube.

4.1.3.9 Perform calculations, as described
in Section 4.1.4 below.

4.1.4 Calculations.

4.1.4.1 PFor each of the six pairs of Ap
readings (i.e., three from side A and three
from side B) obtained in Section 4.1.3 above,
calculate the value of the Type S pitot tube
coefficient as follows:
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PITOT TUBE IDENTIFICATION NUMBER: DATE:
CALIBRATED BY:

W—r -
i - ¥

F ~A" SIDE CALIBRATION
-
g Dpstd Do)
£ . emH20 | emH20 DEVIATION
%‘ RUN NO. tin. H20) {in. H20) Cots) | Cpts)- CplA) .
g ,
3
Cp (SIOE A)
8" SIDE CALIBRATION
Apgd AYTH A
em H20 em H20 DEVIATION
1
2
3
Cp (SIDE B)
3 -
T |Cplst-CplA DR B) |
AVERAGE DEVIATION = (A OR B} = - ~— MUST BE <0.01

3
Cp (SIDE A)-Cy (SIDE B) |=¢—MUST BE <0.01

Figure 2-9. Pitot tube calibration data.
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I quation 2-2

Where:

Coe)=Type S pitot tube coefficient

Couw=Standard pitot tube coefficient. use
0.99 if the coefficient is unknown and
the tube is designed according to the cri-
teria of Tections 2.7.1 to 2.7.5 of this
method.

ADp..=Velocity head measured by the stand-
ard pitot tube, cm H.O (in. H.O)

Ap,=Velocity head measured by the Type S
pitot tube, cm H,O (in. H.O)

4.1.4.2 Calculate C, (side A), the mean A-
side coefficient, and C, (side B), the mean B-
side coefficient: calculate the difference he-
tween these two average values,

4.1.4.3 Calculate the deviation of each of
the three A-side values of Chyy from C, (side
A), and the deviation of each B-side value of
G from C, (side B). Use the f{ollowing
equation:

Deviation=Cpa—~Cos(A or B)
Equation 2-3

4.1.4.4 Calculate 5, the average deviation
from the mean, for both the A and B sides
of the pitot tube. Use the following equa-
tion:

3 -
S Coa—Col{ A or 13)]
¢ (side A or B) =—

3
llquation 2-4

|

4.1.4.5 Use the Type S pitot tube only if
the values of 5 (side A) and § (side B) are
less than or equal to 0.01 and if the absolute
value of the difference between (, (A} and
C, (B) is 0.01 or less.

4.1.5 Special considerations.

4.1.5.1 Selection of calibration point.

4.1.5.1.1 When an isolated Type S pitot
tube is calibrated, select a calibration point
at or near the center of the duct, and follow
the procedures outlined in Sections 4.1.3
and 4.1.4 above. The Type S pitot coeffi-
cients so obtained, i.e.. C (side A) and G,
(side B), will be valid, so long as either: (1)
the isolated pitot tube is used; or (2) the
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pitot tube is used with other components
{nozzle, thermocouple, sample probe) in an
arrangement that is free fror: aerodynamic
interference effects (see Figures 2-6
through 2-8).

4.15.1.2 For Type S pitot tube-thermo-
couple combinations (without sample
arobe), select a calibration point at or near
the center of the duct, and follow the proce-
dures outlined in Sections 4.1.3 and 4.1.4
above. The coefficients so obtained will be
valid so long as the pitot tube-thermocouple
combination is used by itself or with other
components in an interference-free arrange-
ment {Figures 2-6 and 2-8).

4.1.5.1.3 For assemblies with sample
probes, the calibration point should be lo-
cated at or near the center of the duct; how-
ever, insertion of a probe sheath into a
small duct may cause significant cross-sec-
tional area blockage and yield incorrect co-
efficient values (Citation 9 in Section 6).
Therefore, to minimize the blockage effect,
the calibration point may be 3 few inches
off-center if necessary. The actual blockage
effect will be negligible when the thecreti-
cal blockage, as determined by a projected-
area model of the probe sheath, is 2 percent
or less of the duct cross-sectional ares for
assemblies without external sheaths (Figure
2-10a), and 3 percent or less for assemblies
with external sheaths (Figura 2-10b).

4.1 5.2 Por those probe assemblies in
which pitot tube-nozzle interference is a
factor (i.e., those in which the pitot-nozzle
separation distance fzils to meet the specifi-
cation illustrated in Figure 2-6a), the value
of Cos depends upon the amount of free-
space between the tube and nozzle, and
therefore is a function of nozzle size. In
these instances, separate calibrations shall
be performed with each of the commonly
used nozzle sizes in place. Note that the
single-velocity calibration technique is ac-
ceptable for this purpose, even though the
larger nozzle sizes (>0.635 ¢m or % in.) are
not ordinarily used for isokinetic sampling
at velocities around 915 m/min (3,000 ft/
min), which is the calibration velocity; note
also that it is not necessary to draw an iso-
kinetic sample during calibration (see Cita-
tion 19 in Section 6). L

4.1.5.3 For a probe assembly constructed
such that its pitot tube is always used in the
same orientation, only one side of the pitot
tube need be calibrated (the side which will
face the flow). The pitot tube must still
meet the alignment specifications of Pigure
2-2 or 2-3, however, and must have an aver-
age deviation (§) value of 0.01 or less (see
Section 4.1.4.4).
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6 Field Use and Recalibration.
6.1 Field Use.

4.1.6.1.1 When a Type S pitot tube (iso-
lated tube or assembly) is used in the field.
the appropriate coefficient value (whether
assigned or obtained by calibration) shall be
used to perform velocity calculations. For
calibrated Type S pitot tubes, the A side co-
efficient shall be used when the A side of
the tube faces the flow, and the B side coef-
ficient shall be used when the B side faces
the flow: alternatively, the arithmetic aver-
age of the A and B side coefficient values
may be used, irrespective of which side faces
the flow.

4.1.6.1.2 When a probe assembly is used
to sample a small duct (12 to 36 in. in diame-
ter), the probe sheath sometimes blocks a
significant part of the duct cross-section,
causing a reduction in the effective value of
Coe). Consult Citation # in Section 6 for de-
tails, Conventional pitot-sampling probe as-
semblies are not recommended for use in
duets having inside digmeters smaller than
12 inches (Citation 16 in Section 6).

4.1.6.2 Recalibration.

4.1.6.2.1 Isolated Pitot Tubes. After each
field use, the pitot tube shall be carefully
reexamined in top. side, and end views. If
the pitot face openings are still aligned
within the specifications illustrated in
Figure 2-2 or 2-3, it can be assumed that the
baseline cpefficient of the pitot tube has not
changed. If, however, the tube has been
damaged to the extent that it no longer
meets the specificatiors of Figure 2-2 or 2-
3, the damage shall either be repaired to re-
store proper alignment of the face openings
or the tube shall be discarded.

4.1.8.2.2 Pitot Tube Assemblles. After
each field use, check the face opening align-
ment of the pitot tube, as in Section
4.1.6.2.1; also, remeasure the intercompon-
ent spacings of the assembly. If the inter-
component spacings have not changed and
the face opening alignment is acceptable, it
can be assumed that the coefficient of the
assembly has not changed. If the face ocpen-
ing alignment is no longer within the speci-
fications of Figures 2-2 or 2-3, either repalir
the damage or repiace the pitot tube (cali-
brating the new assembly, If necessary). If
the intercomponent spacings have changed,
restore the original spacings or recalibrate
the assembly.

4.2 Standard pitot tube (if applicable). If
a standard pitot tube is used for the velocity
traverse, the tube shall be constructed ac-
cording to the criteria of Section 1.7 and
shall be assigned a baseline coefficient value
of 0.99. If the standard pitot tube Is used as
part of an assembly, the tube shalil be in an
interference-free arrangement (subject to
the approval of the Administrator).

4.3 Temperature Gauges. After each
fleld use, calibrate dial thermometers,
liquid-filled bulb thermometers, thermocou-

4.1.
4.1

ple-potentiometer systems, and other
gauges at a temperature within 10 percent
of the average absolute stack temperature.
For temperatures up to 405° C (761" F), use
an ASTM mercury-in-glass reference ther-
mometer, or equivalent, as a reference; al-
ternatively, either a reference thermocouple
and potentiometer {(calibrated by NBS) or
thermometric fixed points, e.g., ice bath and
boiling water (corrected for barometric pres-
sure) may be used. For temperatures above
405" C (7161* ), use an NBS-calibrated refer-
ence thermocouple-potentiometer system or
an alternate reference, subject to the ap-
proval of the Administrator.

If, during calibration, the absolute tem-
peratures measured with the gauge being
calibrated and the reference gauge agree
within 1.5 percent, the temperature data
taken in the field shall be considered valid.
Otherwise, the pollutant emission test shall
either be considered invalid or adjustments
(if appropriate) of the test results shall be
made, subject to the approval of the Admin-
istrator.

4.4 Barometer, Calibrate the barometer
used against 3 mercury barometer.

5. Caliculations

Carry out calculations, retaining at least
one extra decimal figure beyond that of the
acquired data. Round off figures after final
calculation.

5.1 Nomenclature.

A=Cross-sectional area of stack, m? (ft?),

Buoy=Water vapor in the gas stream (from
Method 5 or Reference Method 4), pro-
portion by volume.

C, =Pitot tube coefficient, dimensioniess.

X,=Pitot tube constant,

34.97 [(y/g-mole)(mm Hyg) w2
“sec L (°K)(mm H,0)

for the metric system and

ft [ (Ib/lb-mole) (in. Hg) Tz
sec (°R)(in. H;0)

85.49

for the Engilish system. ,

M:=Molecular weight of stack gas. dry basis
(see Section 3.8) g/g-mole (1h/1b-mole).

M, =:Molecular weight of stack gas, wet
basis, g/g-mole (I1h/1b-mole).

=My (1-Bg) +18.0 B

Eq. 2-5

P,..=Barometric pressure at measurement
site, mm Hg (in. Hg). .

P,=Stack static pressure, mm Hg (in. Hg).

P, = Absolute stack gas pressure, mm Hg (in.
Hg).

=P~+Pg
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Eq. 2-6

P.,=Standard absolute pressure, 760 mm
Hg ¢(29.92 in. Hg).

Q..=Dry volumetric stack gas flow rate cor-
rected to standard conditions, dscm/hr
(dscf/hrl.

t.=Stack temperature, *C ("F).

T,.=Absolute stack tempersature, "K, ("R).

=273+ ¢ for metric.

Eq. 2-7

=460+ ¢, for English.
Eq. 2-8

T.u=Standard absoiute temperature, 293 'K
(528° R).

wn=Average stack gas velocity, m/sec (ft/
sec).

A;=Velocity head of stack gas, mm H,O (in.
H,0).

3,600 ; Conversion factor, sec/hr.

18.0=Molecular weight of water, g/g-mole
(1b/1b-mole).

5.2 Average Stack Gas Velocity.

0= vc-(‘V/"-i—P).u.‘ /.____g‘(i‘;’

Equation 2-9

5.3 Average Stack Gas Dry Volumetric
Fiow Rate.

T. P,
Qu=3,600(1 —Buws)tud I
T': arg) PM
Eq. 2-10
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Method 3A—{letermination of Oxygen and Carbon Dioxide
Concentrations in Emissions From Stationary Sources (Instrumental

Analyzer Procedure)

Applicability and Principle

1.1 Applicability. This method is applicable to the
determination of oxygen {0} and carbon dioxide {CO:)
concentrations in emissions from stationary sources only when

specified within the regulations.

1.2 Principle. A sample 1is continuously extracted from the
effluent stream: a portion of the sample stream is conveyed to
an instrumental .- analyzer(s) for determination of 0O, and CO,
concentration(s). Performance specifications and test procedures
are provided to ensure reliable data.

Range and Sensitivity

Same as Method 6C, Sections 2.1 and 2.2, except that the span of
the monitoring system shall be selected such that the average 0,
or CO, concentration is not less than 20 percent of the span.

Definitions

3.1 Measurement System. The total equipment required for the
determination of the 0, or C0O; concentration. The measurement
system consists of the same major subsystems as defined in
Method 6C, Sections 3.1.1, 3.1.2, and 3.1.3.

3.2 Span, Calibration Gas, Analyzer Calibration Error, Sampling
System Bias, Zero Drift, Calibration Drift, Response Time, and
Calibration Curve. Same as Method 6C, Sections 3.2 through 3.8,

and 3.10.

3.3 Interference Response, The output response of the
measurement system to a component in the sample gas, other than
the gas component being measured.

Measurement System Performance Specifications

Same as Method 6C, Sections 4.1 through 4.4.

Apparatus and Reagents

5.1 Measurement System. Any measurement system for 0; or CO, that
meets the specifications of this methecd. A schematic of an
gcceptable measurement system is shown in Figure 6C-1 of Method
6C. The essential components of the measurement system are
described helow:

5.1.1 Sample Probe. A leak-free probe, of sufficient length
to traverse the sample points.




5.1.2 Sample Line. Tubing, to transpert the sample gas from
the probe to the moisture removal system. A heated sample
1ine is not required for systems that measure the 0, or CO,
concentration on a dry basis, or transport dry gases.

5.1.3 Sample Transport Line, Calibration Value Assembly,
Moisture Removal System, Particulate Filter, Sample Pump,
Sample Flow Rate Controil, Sample Gas Manifold, and Data
Recorder. Same as Method 6C, Sections 5.1.3 through 5.1.9,
and 5.1.11, except that the requirements to use stainiess
steel, Teflon, and nonreactive glass filters do not apply.

5.1.4 Gas Analyzer. An analyzer to determine continucusly the
02 or C02 concentration in the sample gas stream. The
analyzer shall meet the appliicable performance specifications
of Section 4. A means of controlling the analyzer flow rate
and a device for determining proper sample flow rate (e.g.,
precision rotameter, pressure gauge downstream of all flow
controls, etc.}) shall be provided at the analyzer. The
requirements for measuring and controlling the analyzer flow
rate are not applicable if data are presented that
demonstrate the analyzer is insensitive to flow variations
over the range encountered during the test.

5.2 Calibration Gases. The calibration gases for C0, analyzers
shall be CO; in N; or CO; in air. Alternatively, €O0,/S0,, 0,/SO,
, or 0,/C0,/50; gas mixtures in N; may be used. Three calibration
gases, as specified Section 5.3.1 through 5.3.3 of Method 6C,
shall be used. For 0, menitors that cannot analyze zero gas, a
calibration gas concentration equivalent to less than 10 percent
of the span may be used in place of zero gas.

Measurement System Performance Test Procedures

Perform the following procedures before measurement of emissions
{Section 7}.

6.1 Calibration Concentration verification. Foliow Section 6.1
of Method 6C, except if calibration gas analysis is required,
use Method 3 and change the acceptance criteria for agreement
among Method 3 results to 5 percent (or 0.2 percent by volume,
whichever is greater).

6.2 Interference Response. Conduct an interference response
test of the analyzer prior to its initial use in the field.
Thereafter, recheck the measurement system if changes are made
in the instrumentation that could alter the interference
response (e.g., changes in the type of gas detector). Conduct
the interference response in accordance with Section 5.4 of
Method 2z20O.

6.3 Measurement System Preparation, Analyzer Calibration Error,

and Sampling System Bias Check. Follow Sections 6.2 through 6.4
of Method 6C.
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Emission Test Procedure

7.1 Selection of Sampling Site and Sampling Points. Select a
measurement site and sampling points using the same criteria
that are applicable to tests performed using Method 3.

7.2 Sample Collection. Position the sampling probe at the first
measurement point, and begin sampling at the same rate as used
during the sampling system bias check. Maintain constant rate
sampling (i.e., =* 10 percent) during the entire run. The
sampling time per run shall be the same as for tests conducted
using Method 3 plus twice the system response time. For each
run, use only those measurements obtained after twice the
response time of the measurement system has elapsed to determine
the average effluent concentration.

7.3 Zero and Calibration Drift Test. Follow Section 7.4 of
Method 6C.

Quality Control Procedures

The following quality control procedures are recommended when
the results of this method are used for an emission rate
correction factor, or excess air determination. The tester
should select one of the following options for validating
measurement results:

8.1 If both ©0, and CO, are measured using Method 3A, the
procedures described in Section 4.4 of Method 3 should be
followed to validate the 0, and CO; measurement results.

8.2 If only 0, is measured using Method 3A, measurements of the
sample stream CO, concentration should be obtained at the sample
by-pass vent discharge using an Orsat or Fyrite analyzer, or
equivalent. Duplicate samples should be obtained concurrent with
at least one run. Average the duplicate Orsat or Fyrite analysis
results for each run. Use the average €O, values for comparison
with the 0, measurements 1in accordance with the procedures
described in Section 4.4 of Method 3.

8.3 If only C€CO; 1is measured using Method 3A, concurrent
measurements of the sampie stream CO; concentration should be
obtained using an Orsat or Fyrite analyzer as described in
Section 8.2. For each run, differences greater than 0.5 percent
between the Method 3A results and the average of the duplicate
Fyrite analysis should be investigated.

Emission Calculation
For all CO, analyzers, and for O, analyzers that can be
calibrated with zero gas, follow Section 8 of Method 8C, except

express all concentrations as percent, rather than ppm.

For 0, analyzers that use a low-level calibration gas in place
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of a zero gas, calculate the effluent gas concentration using
Equation 3A-1.

Cu - cll —

Cour = {(C — Cg) + Cq, Eq. 3A-1
C, — C, : :

Where

Cae = Effluent gas concentration, dry basis, percent.

C,s = Actual concentration of the upscale calibration gas,
percent.

C, = Actual concentration of the low-level calibration gas,
percent.

C, = Average of initial and final system calibration bias check
responses for the upscale calibration gas, percent.

C, = Average of initial and final system calibration bias check

_ responses for the low-level gas, percent.

c = Average gas concentration indicated by the gas analyzer,

dry basis, percent.

10. Bibliography

Same as bibliography of Method &C.
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Environmental Protection Agency

4.2 Performance Evaluation Tests. The
owmner of a lidar system shall subject such a
Ydar system to the performance verification
tests described in Section 3, prior to first use
of this method. The annual calibration 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 fuifilled 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 submitzed for review.
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MYTHOD 10—DETERMINATION OF CARBON
MoNOXIDE EMISSIONS FROM STATIONARY
Sources :

L Principle and Applicability

1.1 Principle. An integrated or continuous
¥25 sample is extracted from a sampling
Point and analyzed for carbon monoxide

Pt. 60, App. A, Meth. 10

(CO)» content using a 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 a continuous or an in-
tegrated sampie is to be used,

2. Range and Sensilivity

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. ror example, discrimination ratios
for water (H.O) and carbon dioxide (CO,)
are 3.5 percent H;O per 7 ppm CO and 10
percent CO, per 10 ppm CO., respectively,
for devices measuring in the 1,500 to 3,000
ppm range. For devices measuring in the 0
to 100 ppm range, interference ratios can be
as high as 3.5 percent H,Q per 25 ppm CO
and 10 percent CO, per 50 ppm CO. The use
of silica gel and ascarite traps will alleviate
the major interference problems. The meas-
ured gas volume must be corrected if these
traps are used.

4. Precision and Accuracy

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

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

5. Apparatus

5.1 Continuous Sample (Figure 10-1),

5.1.1 Probe. Stainless stee! 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-Cooled 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 & flow range from 0 to 1.0
liter per min (0.035 ¢fm).

! Mention of trade names or specific prod-
ucts does not constitute endorsement. by the
Environmental Protectiont Agency.
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5.2.6 Flexible Bag. Tedlar, or equivalent,
with a capacity of 60 to 90 lters (2 to 3 ft3),
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, T'ype S, or equivalent, at-
tached to the probe so that the sampling
rate can be regulated proportional to the
stack gas velocity when velocity is varying
with the time or a sample traverse is con-
ducted.

5.3 Analysis (Pigure 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 contmn 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-COCLID COMDENIER

Figurs 10-1. Contimos smupling troic.

Figns 10-7. opaisd gat Lhmpling rnis.,

5.3. 5 COs Removal Tube. To contain ap-
proximately 500 g of ascarite.
9.3.6 Ice Water Bath. ¥For ascarite and
silica gel tubes.
5.3.7 Valve. Needle valve, or eqmva.lent to
adjust flow rate

40 CFR Ch. | (7- -92 Edlhon)

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

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

6. Reagents

6.1 Calibration Gases. Known concentra-
tion of CO in nitrogen (N.) for instrument
span, prepurified grade of N, for zero, 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.

. \_ o ')

LT
mIe

Figura 18 Anabytical weulpmst,

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

7. Procedure

7.1 Sampling.

T7.1.1 Continuous Sampling. Set up the
equipment as shown in Figure 10-1 making
sure all connections are leak free. Place the
probe in the stack at a sampling point and
purge the sampling line. Connect the ana-
lyzer and begin drawing seample into the an-
alyzer. Allow 5 minutes for the system to

. stabilize, then record the analyzer reading

as regquired by the test procedure. (See sec-
tion 7.2 and 8). CQO, content of -the gas may
be determined by.using the Method 3 inte-
grated sample procedure, or by weighing the
asecarite 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 Figure 10-2 with the bag disconnected,
Place the probe in the stack and purge the
sampling line. Coninect the bag, making sure
that all connections are leak free. Sample at
a4 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-
lyzer 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 mealfunction is detected. Record the
sample data on Table 10-1.

3. Calibration

© Assemble the apparatus according to
Figure 10-3. Generally an instrument re-
quires 3 warm-up period before stability is
sbtained. Follow 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, le., [filter., condenser,
drying tube, and CQ, removal tube, to
ensure that each component is in good oper-
ating condition. Zero and calibrate the in-
strument according to the manufacturer’s
srocedures using, respectively, nitrogen and
the calibration gases.

TABLE 10-1—FIELD DATA

Comments
Locaton
Test
Date
Operator
. Rotameter setting, liters per

Clock time minuta (Cubic feet per minute)

3. Calculation

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

Ceo waex=Coen hm(l-Fa,)

Eq. 10-1
Where:

T wa=Concentration of CO in stack, ppm
by volume (dry basis).
worx = Concentration of CO measured by
NDIR analyzer, ppm by volume (dry
- basis).
~ o, =Volume fraction of CO, in sample, i.e.,
gert:em CO, from Orsat analysis divided
¥ 100.
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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 (MINMUM) .eeeceeressamenf 0-1000 ppm.

Output (MINIMUM) . O=-10mVv.

Minimum deteciable sensithvi. | 20 ppm.

Rise time, 90 perceni (max- | 30 seconds.
mum).

Fali time, 90 percent (maxi- | 30 seconds.
mumy},

Zeto drift (Mmaximum). e .....| 10% in 8 hours.

Span doft (MAXUMUM) meemrereanses
Precision (minimum) .
Noise (Mmaximum). oo e ——d
Linearity (maximum deviation).
interierence rejection ratio ...,

10% in 8 hours.

=2% of full scale.

= 1% of tull scale,

2% of tull scale.

CO—1000 to 1, HLO--500

to 1.

B. Definitions of Performance Specifica-
tions.

Ronge—The minimum and maximum
measurement limits,

Output-—Electrical 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 scoele—The maximum measuring limit
for a given range.

Minimum  detectable 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:;
usually expressed ag = percent of full scale.

Time to 90 percent response—The time in-
terval from a step change in 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 30
percent response after a step decrease in the
inlet concentration.

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

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

Precision—The degree of agreement be-
tween repeated measurements of the same
concentration, expressed as the average de-
viation of the single results from the mean.

Noise—Spontanecus deviations from a
mean output not caused by input concentra-

-tion changes.

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

METHOD 10A—DEITERMINATION OF CARBON
MoNOXIDE EMISsIONS IN CERTIFYING
CONTINTOUS EMISSION MONITORING SYS-
TEMS AT PETROLEUM REFINERIES

1. Applicability and Principle

1.1 Applicability. This method applies to
the measurement of carbon monoxide (CQ)
at petroleum refineries. This method serves
as the reference method in the relative ac-
curacy test for nondispersive infrared
(NDIR) CO continuous 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 caty
lytic cracking unit catalyst regenerators {4
CFR Part §0.105(ax2)1. .

1.2 Principle. An integrated gas sample |y
extracted {rom the stack, passed through ap
alkaline permanganate solution to removs
sulfur and nitrogen oxides, and collected [
a Tedlar bag. The CO concentration in the
sample is measured spectrophotometrically
using the reaction of CO with p-sulfaming.
benzoic acid.

1.3 Range and Sensitivity.

1.3.1 Range, Approximately 3 to 1800 ppm
CQ. Samples having concentrations below
400 ppm are analyzed at 425 nm, and sam-
ples having concentrations above 400 ppm
are analyzed at 600 nm.

1.3.2 Sensitivily. The detection limit i{s 3
pPpm based on three times the standard devi.
ation of the mean reagent biank values.

1.4 Intterferences. 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 (CO.) does not inter

fere, but, because it is removed by the scrub-

bing solution, 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 intralabora-
tory standard deviation of the method is 3
percent of the mean for gas samples ana-
lyzed in duplicate in the concentration
range of 38 to 412 ppm. The interlaboratory
precision has not been established.

1.5.2 Accuracy. The method contains no
significant biases when compared to 2an
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 colerimetric reagent
must be used within 2 days after prepara-
tiont 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 Sampling. The sampling train is shown
in Figure 10A-l, and component parts are
discussed below: -

tute the endorsement or recommendation
for use by the Environmenta! Protection
Agency.
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CALCULATION EQUATIONS




METHOD 2
CALCULATION EQUATIONS

— T,
V, = 8549 C, (YAp),, F’-‘:‘;”;l

5 x

0 . -60(1 -B) T A4 (B (e
J.d nu) x T;(M) 29.92

Q, =60V, 4

4995 Q. ,; G,
¢t 1-8B

wI

RH" = 100 (p,, - 0.0003641 P, (Ty - T )P

B, = RH(p RIP,

4.585 x 1072 PM,
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 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 o.f stack gas, IN. HG.

Standard absolute pressure, 29.92 IN. HG.

Actual volumetric stack gas flow rate, ACFM

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

Relative humidity, %

032294-G\STACK\WWPWETHODS\S-EQ.15




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, mi
Volume of gas sample as measured by dry gas meter, CF

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

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

Vapor pressure at Ty, IN. HG.

Vapor pressure at T,,, [IN. HG.

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

Velocity pressure of stack gas, IN. WC.

Dry test meter correction coefficient, dimensionless

Actual gas density, LB/ACF

032294-GASTACK\WPMETHODS\S-EQ.15




METHOD 3
CALCULATION EQUATIONS

100(%0, - 0.5% CO)
0264% N, - %0, + 0.5% CO

%EA =

M, = 0.44(%C02) + 032 (%02) + 028 (9}':N2 + %CO)
M, =M, (I-B)+0188,
B = V“‘(-ﬂd)
w3
Vi * Vengeaa)

032294-CGASTACK\WPWMETHODS\S-EQ.15
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CALCULATION EQUATIONS

METHOD 10

CO-PPM-DRY = CO, - free, dry, avg (1 - CO,, df100)

COPPM-WET = CO-PPM-DRY (1 - MC/100)

GRIDSCF = 5.0885 X 10™* (CO-PPM-DRY)

mgfdscm = 1.165 (CO-PPM-DRY)

3.
u

where:

8.5714 x 10~} (GR/DSCF) (Q, "

2.9857 x 10°* F, (GRIDSCF)

209 - O, ,

C.'Om1 - free, dry, avg

Co, ,

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

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

= oXygen concentration of flue gas on a dry percent by voiume basis

GASTACK\WPMETHODS\EQ.M10




MC

CO-PPM-DRY =

CO-PPM-WET =

GR/DSCF

mg/dscm

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

carbon monoxide concentration in ppm by volume on a wet or actual basis

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

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

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

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

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

GASTACK\WPAMETHODS\EQ.M10
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