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ACFM
cc (ml)
DSCFM
DSML
DEG-F (°F)
DIA.

Fe
FT/SEC

g

CPM
GR/ACF
GR/DSCF
g/dscm
HP

HRS

IN,
IN.HG.
IN.WC.
LB
LB/DSCF
LB/HR
LB/10°BTU
LB/MMBTU
LTPD
MW
mg/Nm?
ug/Nm’*
microns (um)
MIN.

ng
ohm-cm
PM

PPH
PPM
ppmC
ppm,d
ppm,w
ppt

PSi
SQ.FT.
TPD

ug

viv

wWiw

<

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

ABBREVIATIONS

actual cubic feet per minute
cubic centimeter {milliliter)

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

degrees Fahrenheit

diameter

finished product for plant

feet per second

gram

gallons per minute

grains per actual cubic foot
grains per dry standard cubic foot

_grams per dry standard cubic meter

horsepower

hours

inches

inches of mercury

inches of water

pound

pounds per dry standard cubic foot
pounds per hour

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

megawait

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

minutes

nanograms

ohm-centimeter

particulate matter

pounds per hour

parts per million

parts per million carbon

parts per million, dry

parts per million, wet

parts per trillion

pounds per square inch

square feet

tons per day

micrograms

percent by volume

percent by weight

< (when following a number)

gstackiwpimisc\abbrev.frm




1 INTRODUCTION

On june 2 & 3, 1994 Interpoll Laboratories Personnel conducted a Particulate
Emission Engineering Test on the Line 2 RTO Qutlet, Surface Cyclone Exhaust, Core Cyclone
Outlet, and RTO OQutlet Duct at the Louisiana Pacific Plant in Hayward, Wisconsin. Gary
Hove and Ed Trowbridge performed the on-site portion of the test. Coordination between
testing activities and plant operation was provided by Sue Somers of Louisiana Pacific. A

member of the Wisconsin Department of Natural Resources did not witness the test.

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

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

any detectable inleakage are discarded.

Testing was conducted from 2 test ports oriented at 90 degrees on the stack. The test
ports are located diameters downstream and diameters upstream of the nearest flow
disturbances. A -point traverse was used to collect representative particulate samples. Each

traverse point was sampled minutes to give a total sampling time of minutes per run.

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

appendices.




2 SUMMARY AND DISCUSSION

The results of the particulate emission tests are summarized in Tables 1 - 4. An

overview of the results is presented in the table below.

Concentration Emission Rate
Source (GR/DSCR) (LB/HR)
Line 2 RTO Outlet Stack 0.0376 20
Surface Cyclone Exhaust 0.175 46
Core Cyclone Qutlet . 0.146 36
RTO inlet Duct 0.147 79

No difficulties were encountered in the field or in the laboratory evaluation of the

- samples. On the basis of this fact and a complete review of the entire data and results, it is

our opinion that the results reported herein are accurate and closely reflect the actual values

which existed at the time the test was performed.
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3 RESULTS

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

the appendices.

The results have been calculated on a personal computer using programs written in
Extended BASIC specificaily for source testing calculations. EPA-published equations have
been used as the basis of the calculation techniques in these programs. The particulate

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

11




3.1 Resuits of Orsat & Moisture Analyses

12
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Test No. 1
l Line 2 RTO Qutiet Stack
I Results of Orsat & Moisture Analyses
Run 1
l Bate of run 06-02-94
' Dry basis (orsat)
' carbon dioxide............ 3.90
OXYTeN . v it vttt st st e 16.80
l carbon monoxide........... 0.00
I nitrogen........cciiiiin 79.30
l Wwet basis (orsat)
l carbon dioxide............ 3.01
To I O = 1 - o 12.95
l carbon monoxide........... 0.00
nitrogen.........cc00vn e 61.13
l water vapor........ .0 .. 22.91
l Dry molecular weight........ 29.30
l Wet molecular weight........ 26.71
Specific gravity............ 0.923
l Water mass flow...... (LB/HR) 52915
FO 1.051

Interpoll Labs Report No. 4-3068
Louisiana Pacific Corporation

Hayward, WI

Methods 3 & 4{%tv/v)
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Interpoll Labs Report No. 4-3068
Louistana Pacific Corporation
Hayward, WI1

Test No. 2
Surface Cyclone Exhaust

Results of Orsat & Moisture Analyses—-—--- Methods 3 & 4(%¥v/v)
Run 1
Date of run 06-02-94

Dry basis (orsat)

carbon dioxide............ 3.20
OXYOBN . it ittt s e ansamsaans 17.80
carbon monoxide........... 0.00
nitrogen.......... 00t ens 79.00

Wet basis (orsat)

carbon dioxide............ 2.60
OXYgEM. . .ttt s i e s e e 14.44
carbon monoxide........... 0.00
nitrogen.................. 64.10
water vapor...........c0.. 18.86
ODry molecular weight........ 29.22
Wet molecular weight........ 27.11
Specific gravity............ 0.936
Water mass flow...... {(LB/HR) 20230
FO 0.969
14
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Interpoll Labs Report No. 4-3068
Louisiana Pacific Corporation
Hayward, WI

Test No. 3
Core Cyclone Qutlet

Results of Orsat & Moisture Analyses—----- Methods 3 & 4(tv/v)
Run 1
Date of run 06-02-94

Dry basis (orsat)

carbon dioxide............ 2.10
OXYOEN . . vt ittt ittt naanaess | 18.80
carbon monoxide........... 0.00
nitrogen........c.oiiiiienes 79.10

Wet basis (orsat)

carbon dioxide............ 1.78
o 348 = 1. o 15.93
carbon monoxide........... 0.00
nitrogen. . ... e e s 67.01
Wwater vapor........oeeeeen 15.28
Ory molecular weight........ 29.09
Wet molecular weight........ 27.39
Specific gravity............ 0.946
Water mass flow...... (LB/HR}) 14666
1.000
15




Interpoll Labs Report No. 4-3068
Louisiana Pacific Corporation
Hayward, WI

Test No. 4
RTO Inlet Duct

Results of Orsat & Moisture Analyses—--—--- Methods 3 & 4(3v/v)
Run 1
Date of run 06-03-94

Dry basis (orsat)

carbon dioxide............ 3.40
Lo T = 1 = o e 17.50
carbon monoxide........... 0.00
nitrogen. . ... 79.10

Wet basis (orsat)

carbon dioxide............ 2.71
Lo T = 1 - o 13.96
carbon monoxide........... 0.00
Nitrogen.. .o i inniencenns 63.09
water vapor.. . ...t i v 20.24
Dry molecular wedight........ 29.24
Wet molecultar weight........ 26.97
Specific gravity............ 0.932
Water mass flow...... (LB/HR) 44675
FO 1.000
16




3.2 Results of Particulate Determinations

17
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Interpoll Labs Report No. 4-3068
Louisiana Pacific Corporation
Hayward, WI

Test No. 1
Line 2 RTO Qutlet Stack

I Results of Particulate Loading Determinations~-w——-- Method 5
II Run 1
Date of run 06-02-94
ll Time run start/end..... (HRS) 1604/1710
Static pressure...... {IN.WC) -0.67
Cross sectional area (SQ.FT) 36.23
I Pitot tube coefficient...... . 840
Water in sample gas
l condenser............. {ML) 0.0
impingers.......... (GRAMS) 227.0
desiccant.......... (GRAMS ) 12.0
l total......vvnena.. (GRAMS) 239.0
Total particulate material..
l .......... collected{grams) 0.0923
Gas meter coefficient....... 0.9961
Barometric pressure..{IN.HG) 28.99
l Avg. orif.pres.drop..{(IN.WC) 1.18
Avg. gas meter temp..(DEF=-F) 85.5
Volume through gas meter..
I at meter conditions...{CF) 40.48
standard conditions. (DSCF) 37.51
l Total sampling time....(MIN) 64.00
Nozzle diameter......... {IN) .249
Avg.stack gas temp ..(DEG-F) 329
I Volumetric flow rate........
actual......oiev e {ACFM) 127244
l dry standard....... {BSCFM) 63468
Isokinetic variation..... (%) 100.1
l Particulate concentration...
actual.......v.... {GR/ACF) 0.01873
dry standard..... {GR/DSCF) 0.03756
I Particle mass rate...{LB/HR) 20.44
18
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Interpoll Labs Report No. 4-3068
Louisiana Pacific Corporation
Hayward, WI

Test No. 2
Surface Cyclone Exhaust

Results of Particulate Loading Determinations----—--- Method 5
* Run 1
Date of run 06-02-94
' Time run start/end..... (HRS) 1844/2000
Static pressure...... {IN.WC) -14.00
, Cross sectional area (SQ.FT) 9.62
. Pitot tube coefficient...... .840

Water in sample gas

'I condenser.....ooeeeeora {ML) 0.0
; impingers.......... {GRAMS) 118.0
desiccant.......... {(GRAMS) 46.0Q
' total......iveuven {GRAMS) 164.0
Total particulate material..
I .......... collected(grams) 0.3763
Gas meter coefficient....... 0.9961
Barometric pressure..{IN.HG) 28.99
l Avg. orif.pres.drop..(IN.WC) 1.03
Avg. gas meter temp..(DEF-F) 80.3
‘ Volume through gas meter....
I at meter conditions...(CF) 35.20
standard conditions. (DSCF) 33.27
l Total sampling time....{MIN) €0.00
Nozzle diameter......... {IN) .185
Avg.stack gas temp ..(DEG-F) 214
I Volumetric flow rate........
actual........ovuv. (ACFM) 52239
I dry standard....... (DSCFM) 31034
Isokinetic variation..... (%) 92.2
I Particulate concentration...
actual..cvevinnnnn {GR/ACF) 0.10363
dry standard..... ({GR/DSCF) 0.17451
I Particle mass rate...{(LB/HR) 46.42
19
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Interpoll Labs Report No. 4-3068
Louisiana Pacific Corporation
Hayward, WI

Test No. 3
Core Cyclone OQutlet

Results of Particulate Loading Determinations—--—----—-- Method 5
ll Run 1
Date of run 06-02-94
lf Time run start/end..... (HRS) 2130/s2235
Static pressure...... (IN.WC) -14.00
Cross sectional area {(SQ.FT) 9.62
I Pitot tube coefficient...... . 840
Water in sample gas
I condenser............. (ML) 0.0
impingers.......... (GRAMS) 115.0
desiccant.......... {GRAMS) 9.0
. total.............. (GRAMS) 124.0
Total particulate material..
.......... collected{grams) 0.3058
I Gas meter coefficient....... 0.9961
Barometric pressure..{(IN.HG) 28.99
Avg. orif.pres.drop..(IN.WC) 0.95
Avg. gas meter temp..(DEF-F} 71.0
Volume through gas meter....
I at meter conditions...(CF) 33.70
standard conditions. {DSCF) 32.41
I Total sampling time....{MIN) 60.00
Nozzle diameter......... {IN) .185
Avg.stack gas temp ..(DEG-F) 219
l Volumetric flow rate........
actual.......ovvvv (ACFM) 47047
I dry standard....... (DSCFM) 28981
Isokinetic variation..... (%) 96.1
l Particulate concentration...
actual............ {GR/ACF) 0.08966
dry standard..... (GR/DSCF) 0.14560
I Particle mass rate...{LB/HR) 36.17

20
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Interpoll Labs Report No. 4-3068
Louisiana Pacific Corporation
Hayward, WI

Test No. 4
RTO Inlet Duct

Results of Particulate Loading Determinations------- Method 5
Run 1

Date of run 06-03-94

Time run start/end..... (HRS) 45/ 147

Static pressure...... (IN.WC) -6.00

Cross sectional area (SQ.FT) 23.76

Pitot tube coefficient...... . 840

Water in sample gas

CONAENSEr ., v v v v v v e v s ns s (ML) 0.0

impingers.......... (GRAMS) 153.0

desiccant.......... (GRAMS) 15.0

total...... oo vuns {GRAMS) 168.0
Total particulate material..

.......... collected{grams) 0.2964
Gas meter coefficient....... 0.5961
Barometric pressure..{IN.HG) 28.99
Avg. orif.pres.drop..(IN.WC) 0.88
Avg. gas meter temp..(DEF-F) 70.7
Volume through gas meter....

at meter conditions...(CF) 32.45

standard conditions. (DSCF) 31.22
Total sampling time....(MIN) 60.00
Nozzle diameter......... {IN) .185
Avg.stack gas temp ..{(DEG-F) 209
Volumetric flow rate........

actual.......oovu... (ACFM) 104418

dry standard....... (DSCFM) 62766
Isokinetic variation..... (%) 105.6
Particulate concentration...

actual.....coveen.. (GR/ACF) 0.08803

dry standard..... {GR/DSCF) 0.14651
Particle mass rate...(LB/HR) 78.82

21
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APPENDIX A

VOLUMETRIC FLOW RATE DETERMINATIONS




Interpoll Labs Report No. 4-3068
Louisiana Pacific Corporation
Hayward, WI

Test No. 1
Line 2 RTO Outlet Stack

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

Date of Determination............ 06-02-94

Time of Determination....... {HRS) 1520

Barometric pressure....... {IN.HG) 28.99

l Pitot tube coefficient........... .84
Number of sampling ports......... 2

l Total number of points........... 16
I Shape of duct. ....c.v v voeneennn Round
Stack diameter...... ... {IN} 81.5

I Duct area.....cenvvenvana- (SQ.FT) 36.23
‘ Direction of flow. ... inveenieaas upP
Static pressure........... (IN.WC) ~-.867

l Avg. gas temp............. {DEG-F) 326
. Moisture content.......... (% V/V) 22.91
Avg. linear velocity..... (FT/SEC) 59.9

l Gas density.....cc0vevsnn (LB/ACF) .04507
Molecular weight...... (LB/LBMQLE) 29.30

Mass flow of gas.......... {LB/HR) 352131

actual........ciiiivvuans {ACFM) 130227
dry standard............ (DSCFM) 65230

" Volumetric flow rate....coecveeen

A-1




Interpoll Labs Report No. 4-3068
lLouisiana Pacific Corporation
Hayward, WI

-

Test No. 2
surface Cyclone Exhaust

Results of Volumetric Flow Rate Determination

Date of Determination............
Time of Oetermination....... (HRS)
Barometric pressure....... (IN.HG)
Pitot tube coefficient...........
Number of sampling ports.........
Total number of points...........
Shape of duct...... .. .
Stack diameter...... ... (IN)
Duct area....veenceoncusns {SQ.FT)
Direction of flow................
Static pressure........... {IN.WC)
Avg. gas temp......cveu0. {DEG-F)
Moisture content.......... (% V/V)
Avg. linear velocity..... (FT/SEC)
Gas density...........u {LB/ACF)
Molecular wefght...... {LB/LBMOLE)
Mass flow of gas.......... (LB/HR)
Volumetric flow rate.............

actual. ..t . (ACFM)

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

A-2

Method 2

06-02-94

1815
29.22

.84

24
Round

42

DOWN

-14
209

18.86

91.6
.05235
29.22

165995

52851
31890

[}
M
[N ]
Tk T IR N N S BN BN S v B BD BE B B BB EE s

|
|



. Interpcll Labs Report No. 4-3068
Louisiana Pacific Corporation
l Hayward, WI
Test No. 3
I Core Cyclone Outlet
l Results of Volumetric Flow Rate Determination------- Method 2
I Date of Determination............ 06-02-94
Time of Deterwmination....... (HRS) 2000
. Barometric pressure....... ({IN.HG) 28,99
l Pitot tube coefficient........... .84
Number of sampling ports......... 2
' Total number of points........... 24
l Shape of duct.. ...t eeinnnnns Round
Stack diameter.........¢c00:.. {IN) 42
I DUct area.....cveamrecanaes (SQ.FT) 9.62
Direction of flow...........c..... up
Static pressure........... {IN.WC) : -14
l Avg. gas temp............. ({DEG-F) 220
l Moisture content.......... (% V/V) 15.28
Avg. linear velocity..... (FT/SEC) 8l.5
. Gas density. ... e {LB/ACF) .05162
l Molecular weight...... {LB/LBMOLE) 29.09
Mass flow of gas.......... (LB/HR) 145731
l Volumetric flow rate......... oo,
actual. ...t i i i i (ACFM) 47054
I dry standard............ (DSCFM) 28925
A-3




Interpoll Labs Report No. 4-3068
Louisiana Pacific Corporation

Test No. 4
RTQO Inlet Duct

Hayward, WI

Results of Volumetric Flow Rate Determination------- Method 2
Date of Determination............ 06-03-94
Time of Determination....... {HRS) 10
Barometric pressure....... (IN.HG) 29.22
Pitot tube coefficient........... . 84
Number of sampling ports......... 2
Total number of points........... 24
Shape of duct........... i Round
Stack diameter......cccvuesnn {IN) 66
Duct area.....ccouenivenss .« {SQ.FT) 23.76
Direction of flow.......c0oeiv v HORIZONTAL
Static pressure........... {IN.WC) -8
Avg. gas temp......ve0sn.n (DEG~-F) 199
Moisture content.......... {% V/V) 20.24
Avg. linear velocity..... (FT/SEC) 72.6
Gas density..oviiiinnnnns (LB/ACF) .05397
Molecular weight...... (LB/LBMOLE) 29.24
Mass flow of gas.......... {LB/HR) 335119
Volumetric flow rate........vc ..

actual ...ttt e et s (ACFM} 103486

dry standard............ (DSCFM) 63611
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APPENDIX B

FIELD DATA SHEETS




INTERPOLL LABORATORIES, INC.
(612} 786-6020
l Ll 2- EPA Method 2 Field Data Sheet
Drawing of Test Site
Joo WHEELABRATO B CLEAN AR r—
. Source Defef' AT oprieT CSTA C.Isﬁ Cross-section Elevation
Test / Run__Date_¢-2 -3¢ View View
Stack Dimen. A5 IN.
l Cry Buib °F  Wetbulb °F -
Manometer  [J Reg. ZExp DElec.
Barometric Pressure RE- 2 > IN.HGC
I Seatic Pressure IN.WC = R
Qoperators @4 M—
l Pitot No. C, . PA:-T) )
Traverse Fraction Distance
I Point of From Stack Distance
No. Diameter wall (IN.} Fram End of Port (IN.) Velocity Temp. of Gas (°F)
! =
I | SRR Port Length: & AS IN. Time Start — HRS_=_
/ 0322 2.60% .85
2 oS~ 7.5% rr-¥
l 3 . ﬁ/ T di A2 0L
7 . 333 AG -B2 225/
. : S- 627 S5 AR X
| 6 .92 ¢ éx6Y 2,.92
5 7 el 7297 29:/2
l ¥ .96Y 2043 Yot rf
/
1 Al Aot Top -5T7
3 Bz s {x2x x5, ped
7.5
4
| =
A
1 7
| Temp. veas. Davice & 5/N: Time End: HRS
é—grrnuthing = reg. manometer; 5 = expanded; E = efectronic
l 032594-CASTACK\WPFORMS\S-192 1
B-1
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INTERPOLL LABORATORIES, INC,

{612) 786-6020

-|

3

EPA Method 2 Field Data Sheet _ I
Drawing of Test Site
job LA [ ety anD . B of .
Source 2one 2. K70 2urleT SR Cross-section Elevation '
Test _/ Run _ADate Lo—2 L View View
Stack Dimen. — I?;’/ < Il:.
Dry Bulb @ et bu °
Manometer %— T Exp CiElec. l
Barometric Pressure =>$.99 IN.HG
Static Pressure — 07 IN.WC l
Operators £T =D
Pitot No. Z29vV-¢ C,__18¥
Traverse Fraction Oistance l
Point of From Stack Distance ,
No. Diameter Wall (IN.} From End of Port (IN.) Velocity Temp. of Gas {(°F) l
L e
B gth: : Time Starc /L ZO HRS
4 .95 A0 .5q I
2 e <, €9 /42 LR b
- N2 X2 /5.8 2R .08 4LZd 7 1
4l ,223 R2d. T2 32,57 A5 o) T2l
£l 4627 s¢<./7 g/ ¥ A-EE .7/
ol _,qeb | esex =/ 43 7 I
vd IR 729 22./9 , 72—
K4 7485 LS Y , &~ '
zZ _/ , SR
Z i
= , &S l
Y . 78 T z2¢&
£ | 7O l
¢ , TX
Z y 75
gr e I
L] /z/{¢
i 2329 77 I
Temp. Meas. Device & S/N: &/ -~ 3'17£ Time End:/ff@ HRS l
.Ror_nothing =~ reg. manomerer; 5 = expanded; & = e!ectrom ;
032594-CASTACKWRPFORMS\S-392.1 '
B-2
.




INTERPOLL LABORATORIES, INC.
{612) 786-6020

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet

Job drﬂ
Source <L/ 7

Method g~ _Filter holder:
Sample Train Leak Check:

GlacS

Pretest. < 0.02 cfm ar 15 in_Hg. (vac)/&_ &

Posttest _f) «cfm at g . Hg. (vac)

Particulate Catch Data:

No. of filters used:

ot 2_

Date~2 '54 Test / Run /

No. of traverse points Z
Filter type: A Mot fE

Recovery solvent(s)

ceone
Ciother(s)
No. of probe wash bottles: /
Sampie recovered by: -3v.aulll
Condensate Data:
[tem Weight (g)
Final Tare Difference
Impinger No. 1 /180 . S A
impinger No. 2 o7 | N a0 ¢ =227
4 s
Impinger No. 3 ( ,;ﬂ .
Condenser
Desiccant /Y06 LTI /2
— m——
R e S X3¢

Tortal

Integrated Gas Sampling Data:

Bag Pump No.

24—

Bag Material: S-lave

Pretest leak check:

Aiumlmzed Tedlar

Time start;

Sampling rate:

s

S/N of Q. Analyzer used 10 monitor Tain outlet:

B-3

Box Ne. Z'Z Bag No. /

Size: 4L

ce/min at ALK in. Hg.
(HRS) Time end: /745 (HRS)
ce/min Operator: &= 7

4

4

1)

123093-GASTACKYWPMETHODS\S-0046RR
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INTERPOLL LABORATORIES, INC.
(612} 786-6020

Linez EPA Method 2 Field Data Sheet
1ob " /7 //ﬁ/d/mb _ Drawing of Test Site
Source S @ O Sl A Lot il S 7 Cross-section Elevation
Test 22 Run PDate £—2 -2 View View
Stack Dimen. L’ IN.
Dry Bulb R/ ESF Wet bulb___/&f¢/ _°F
Manometer T4 Reg. OExp OElec. '
Barometric Pressure__ X9 .= = IN.HG
Static Pressure — ¥ IN.WC l
Operators el E1 e
Pitot No. RIv L C X N
Traverse Fraction Distance
Point of From Stack Distance
Ne. Diameter Wall (IN.) From End of Port (IN.} Velocity Temp. of Gas (°F)
s Port Length: ';{ IN. Time Start: /g/_§7HRS
A o3/ L ¥E> o ¥ > {- S =208 4
E 587 ER T -8 ¥ 2./
31wy t 956 156 /¥
Y L3277 2-¥3 4 L/ 4L 2/
s -aso /0.5 Lf £.9
6l .3s¢ }4.9 5~ /5. 95 /-7
v B A 22.04% 3l.0y /- ¥
S 1 -z 2/.5 255 2-¥
7 Y33 2Y 56 2y b /.7 _
sof -3¥2 Z20¥ 24f.0 ¥ L7 .
/] -233 39./9 VRS 4 20
124 -279 S [ 2 Vi L7 =
L 4 A L.2 /5"
> N 2o
= r
A /.o
Kl /-2
6 2./
Z 22
X 2-2
? 2
ya/R 2 2.
)74 A-f
1.2 2./
—— —
Temp. Meas. Device & S/N: }/y/" Zg/ / s} ZfTime End: HRS

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

B-5
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INTERPOLL LABORATORIES, INC.
(612) 786-6020

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet

Job 4/%‘@_/‘4/_;411? Dateé"z";{ Test 2. R/
Source _ S wel P @ & e LpnV€ ErkuaiNo. of raverse points R4
Method__~J__Filter holder:_¢/424sS Filter type: Pl t e

Sample Train Leak Check:

Pretest: < 0.02 cfm at 15 in. Hg. (vacyé&ﬁ\
Post test: _Z2 cfm at _ /2 in. Hg. (vac) £X

Particulate Catch Data:

No. of filters used: Recovery solvent(s)
vl 2 B cetone
Oother(s)
No. of probe wash bottles: /
Sample recovered by: Z 7

Condensate Pata:

Item Weight (g)
Final Tare [_)_iff'erence |
Impinger No. I VEF 272N
Impinger No. 2 < 1g ) A / // g/
Impinger No. 3 ), g T
—~ J

Condenser

Desiccant jl/__g_é / V/ 2 C/é

Total

|
N
X
||

Integrated Gas Sampling Data:

Bag Pump No. _&; ) al Box No. Z: Bag No. Z—
Bag Marerial: 3-laver Aluminized Tedlar Size: 44 L

Pretest ieak check: cc/min at /N in Hg
Time start: p (HRS) Time end: (HRS)
Sampling rate: L, : ce/min Operator: < 7

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

123093-GASTACK\WPAMETHODS\S-0046RR

11

B-6

|




4LE00-S

0’55 = .>= 2K

ViR

IANSTL Y %
7V 12g | 4=
e 6o | 2"
Io'Lig | F&&
os 774 || @5
—2% ~8 | =LA
. 2 7z S/¢ | =4
QLTI E77 B ][ 23 1|55
Sz @) a«sﬁ mr;uucnuaumw«winwwvm,qmcsm o1
242 3T B3 30654
I Lig| 5=
13X 3 <
%.\%m O
242 377 FP6 5=
52 zoHl %
LAz 85" e
D7 855| oz
_S42 T8 A3 527
73T I6S | =T
S$hHhz @S 565 || </

B-7

‘ay x4g L.w.s
saagna4adg

L F< Lz L 03| o/
__ P N\ =hm o8 2, (2,2 gL TAHE M..N.
o7 g
: /6 D3, uuﬁuww 7
EriiiE]le : T BARTE | FORR | E Y WS T
_A>\>xv =a=n\¢au =_\a=u_ a;-_ raag aqnay "ELTEN LTTER mﬂ“h “muub. nwuubv ; .nuﬁh} » o *rﬂum I_
_—a;:.u = C4.) adaagniaded] “qyal e [{esrrag| xiianyay apdang A AL sdJaanay

z.hmmw: nig Aty " E=pY oy a|11ay
azH,__ Blu Hmwmmmmwm.dn._m Ing  ay NI

Tod) \\v “ASZ " 0y d
13308 §iua 01314 G OOHI3A Ud3

§31901690897 TI0d4I 1N |
F10-47



INTERPOLL LABORATORIES -_EPA METHOD 2 FIELD DATA SHEET

Job_L S e A D

Lnga - Gole ovime dmzer— | STONiIEVON | Slgiarrer
Test E_Run _Q)_/Date 5*2-’;5/
Stack dimen. Y7 1n.
Dry bulb ___ °F Wet buib ___ °F
Manometer: Reg. O Exp. O Elec.
Barometric pressure_Z_g_:_gLin Hg
Static pressure ~ /48 in we
Operators £ 7 '
Pitot No.ﬁyf L/ Co I‘Q% of0¥2:11:ng1te
Traverse Fraction Distance Distance Velocity iTemperature
Point 0 from Stack |from End offiPressure of gas
No. Diameter Wall (in) Port (in) {in WC) (03)
Port length: in.||Time start: ZAAP P hrs
2o
/LD
[l d
LS zZ9
(} 3/)
/e kg
R
v,
L1 6D
Leb <
2.2
Z.dg ‘
/S
/t ¢
L3
/1
/¥ z 27
res
[ 30
(e D
S &L
WA/ &/)
[ §0
zZ,270
e | | S Lo - L
Temp. meas. device & S/N: /7/--,?4/ Time end: hrs |
_____B.@ R or nothing = reg. manometer; S= expanded; E=electronic s-3921




INTERFOLL LABORATORIES EFA METHOD S/17 SAMFLE LOG SHEET

sob A///ﬁ/ﬂ/’/j/Aé} pate f-2 4% Test S fun /

Source el No. of traverse paojnts R

Method 5 F11ter holder' 2 LSS Filter type: &% /217725

Sample Train Leak Check:

Fretest: ¢ ©.02 cfm at 15 in. Hg. (vac)

fostest: 7 Y cfm at <%, in. Hg. t(vac) j&:_

Farticulate Catch. Data:

No.s of filters used: Recovery solvent (s)
A / k’ acetone
4 0 other (g)

No. of probe wash bottles: /

Sample recovered by: i

Condensate Data:

1. ey

Weight (g? . ane
item -
Final Tare Difference bt
Impinger No. 1 ,/?Mﬂd”\ '
Impinger No. 2 5 /5&441 /uﬂg"
Impinger No. 3 ( Aﬂ ‘>
Condenser
Desiccant /[//6""' /yjé ?

Total

SES4

Integrated Gas Sampling Data:

Eag Fump No. 222 Hox No. 2 Bag No. 5

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

Pretest leak check: 4ﬁ9 ce/min at /Lf—’ in. Hag.
Time start: £/3/ (HrS) Time end: dﬁ?f"/ (HRS)

Sampling rate: %'ﬂ cc/min QOperator: é/\

S/N of Oz Analyzer used to monitor train ocutlet: ?

CF-0ZT

$-0046RR
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INTERPOLL LABORATORIES, INC.
(612} 786-6020

l/ne2- EPA Method 2 Field Data Sheet

Drawing of Test Site

Job { Sl YLD

Source /R AL ross section Elevation
Test i Run__Date_g-3-57 “‘"‘1 View 4 View
Stack Dimen, ee’’ IN. RoG F
Ory Bulb °F Wetbulb____ _ °F ;a-

Manometer - Reg, ClExp TElec.

INAG

-~ . —
E - [

.- — TP QT O
A 2. [

3arometric Pressure__ R9. 23—
l Static Pressure —p 2 IN.WC L
Operators _ E7 —gH N, GRATING
I Pitot No. 24 v & C,_-8Y REH?U%' WEST—
Traverse Fraction Distance
I ! Point of From Stack Distance
f No, Diameter . wall (IN) From End of Port {IN.) Velocity Temp. of Gas (°F)
l apponemanatne Port Leneth: =1 -2{_ IN. Time Start: gﬁ /0 HRS
A L 02/ 2316 7Z-/2¢ HhES
5 2 067 £-#2 L0407 hzo
l ; 3 48 7-79 (2asf /1 &2
| F1 177 " i 1 2.5 AT
l } & ‘25D 16 X a3 DS / So
| 4 Yy 235 RG-25~ (/0 /5'F
7 ¥ 7235 Y. 35 x>
i Y s 9.5 S5 /22
7 §7E) SY-3Y b0.43 /1 /0
l /0 YT STy D= 56337 /R
7 R ZT 6r1.53 42733 x>
L2 979 & o/ £2°%7 /52
l A Vi
2
I 3 Az 297X )" TBE/4¢"= H3@
¢ B = R A3 |2vs/65= 343
b/"
i 4
-
I J
' ?
A4 /)
1 ”
/
l Temp. Meas. Device & S/N: f ﬂ'?/j ; Time End: (7, 2(7 HRS

] .
R of nothing = reg. manometer; 5 = expanded; £ = electronic

B-11
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INTERPOLL LABORATORIES, INC.
(612) 786-6020

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet

Job 2/ ///AJ/WM:{ Date /’; ’4 ?{est 7'/ Run__/~
Source No. of traverse points _____ & ¢~
Method___<_Filter holder: ¥ 94AsS Filter type: A faat L ECEX

Sample Train Leak Check:

Pretest: < 0.02 cfm at 15 in. Hg. (vac)ﬁ.
Post test: cfm at (ﬂ in. Hg. (vac)&

Particulate Catch Data:

No. of fiiters used: Recovery solvent(s)
W S Pécetone
Tother(s)
No. of probe wash bottles: :
Sample recovered by: £ 7
Condensate Data:
[tem Weight (g)

Final Tare Difference

H
N

8
v

{mpinger No.

32 ) ,s90( /<3

2

Impinger No.

(WY
T

\!
o

Impinger No. 3

— -~

Condenser

Desiccant / ’-// 7 / Yy z— s

Total / é’ (
Integrated Gas Sampling Data:
Bag Pump No. -~ 94— Box No. = Z Bag No.__/
Bag Marerial: 5-laver Aluminized Tedlar Size: 44 L
Pretest leak check: ce/min at /< in. Hg.
Time start: /2L (HRS) Time end: (HRS)
Sampling rate: %_ﬂ cc/min Operator: 7
S/N of O, Analyzer used to monitor train outlet: 9

>

123093-GASTACK\WPMETHODS\S-0046RR
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APPENDIX C

INTERPOLL LABORATORIES ANALYTICAL DATA
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'Inte oll
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1
2

‘.-f":l- T EPA Maethad 3 Da
KR S rsa

Job L- P +Jaikﬁgﬂ

Laboratorxes"
786-&0 -

ta Raportzng Sheat
t Analyszs

Team Leader ~

Source ( i b&. ~ RYo™ '
Test Site Owdie 4 54 K

CcYT
Date Submitted fH-3-9Y

Date of Test .. (-7

Test No.

{
Date aof Apalysis L-2-4%

Technictian

Tast/ Samplae No. : Readings (ml)
§ Run |Log Number |of

and Type {An. |Zerao Pt. -After COa

No. aof Runs Complete?

Ewwunm:m?

T, s

0 Aambiant Air QA Check

Orsat Analyzer System Leak Check
O Fe Within EPA M-3 Guidelines

for fuel type.

I whera Fa=_20.%9-0z
=

F=Flask (258 cc all glass)
B=Tegdl ar Bag (S-layer)

EPA Method 3 Guidelines -

Fuel Type

- Coal z
Anthracite/Lignite
Bituminous

Oil:
Distillate
Residual

Gas:
Natural
Propane

Butane
C-1 Wood/Weod Bark

Fa Ranga *;‘
@1&—1 1q8

210-1.370

1.434—1.586
1.405-1.533
2Ce~-1.1209

1 ..
1 BBQ 1.235380 -
- 1.260-1.413
1.
1

=l ol et . W Ll YL




: : 'ffw‘ Interpoll ‘aboratorxes PR
R PR~ S (812) 786-602 ““_f=w=w o
S o R EPA Method 3 Data Repcrting Sheet . .
) . = Ll rs at Analysis - oy :
- Job (q:?' iig%u@?l ' Source . '
‘ Team Leader (WY Test Site
Date Submitted X Date aof Tes
Tast No. vz No. of Runs Lompleted_ 7
Data of Analysis__G-%-4Y : Technician y Meflecn o
Tast/ Sample - |No. Buret Readings (ml) Conec. Conc.
Run |Log Number |of COx O |Fa
and Typae |An.|Zero P%.| After COzx|After @3 |%v/v Dry |%v/v Dry
5 qod 07 [ L1000 13,20 21.00 .20 | 1150
/I - 2 10.00 3,20 21.00 3.20  |'l18&0 - .
B OF |Avg .20 {71.80
1 - v
2 wel 50
DBQOF

0 B o F__|Ave , IO

g Ambient Air QA Check EPA Method 3 Guidelines .
O Orsat Analyzer System Leak Check . Fual Type F3 Range
0 Fa Within EPA M-3 Guidelines . Coal: iz
for fuel type. : Anthrac:.te/l.xgnlte 1.016-1.138
Bituminous 1.083-1.230
Where Fa= 20.%9-0 Otl:
CO=2 Distillate 1.268-1.413
Residual ) .1.21@*1.;7@
Sas: . S -
- 0 T - T - - - - - - -Natural 1,égﬁ—1l§a
Propane 1.434-1.386
F=Flask (250 cc all glass) Butane 1.405-1.953
B=Tedlar Eag {(S—layer) C-7  Wood/Wood Bark 1.200-1.12

o _ L 1 ¢~ Ag oo .



and Type |An.|Zero Pt.] After COa
30@?-—07 .- 1 0,00 .'2,’10

After 0,

xv/v Dry.

K Interpoll.Laboratorzes
5 . - (812} 7B&=-6028 .
E ;: EPA Mathod 3 Data Report:ng Sheati
. . L reat Analysis ;
Job L.P . '!Lc_:.a W‘ 4 Source r?c_,
Team [Lzader QT' Test Site
Date Submitied 3_iy Date of Test 2R Y
Taest Na. No. of Runs Lomp {
Date of An‘Iys:s & - 3ﬁqv' Technician - D
Tast/ Sample - |No. Buret Readings (ml) . Conc.
Run LQg Number |of ——— ) £05

3“ I 2 |0.00  15.}0 120.90 . 1D ig.80 | I
@B O0F |Ave| ORI | o . (o (.50 —ﬂ?
) 1 L . .
: 2 N : W

losor [ove]seseeeneesesessstesseneses| |
#m m‘
cee T - i' e “' . B | o ‘s . Y ) - “:“..‘&}, . : "

Ml - I T N B I A Ay B A BN A e

'

I I T L e e, —

g ambient Air GA Check T
g’nrsat Analyzear System Lesak Check Fual Typa
Fa Within EPA M-3 GBuidelines : .- Coals

far fuel type. _ Anthracite/Lignite
. . ) Bituminous
Where Fg= 2@0.9-0 _ " Dil:
CO= : Distill ate
: . Residual
Gas:
. Matural
I Propane
F=Flask (250 cc all glass) Butane

E=Tedlar Bag (S—layer) C-3 Wood/Wood Bark

EPA Method 3 Guidalines

Fa Ranga

Crl16-1.13

1-084“1.&&@

1.26@0-1.413
1.218-1.37@

1.4600-1.8386
1.434~1.586
1.4@5-1.555
1.200-1.120

oo —nn




Interpol*l Labnratan.es
(& 786760”3 i

EPA Mathad 3 Data Raportzng Sheat
' . Orsat Analysis y

Jol':' L.? H " auvc! ) i Scurce Co RTO ; LT

d-

Team Leader Test Site T % .
Date Submitted Date of Test v Y T

T
h-2-44
Test No. “
Date of Analysis é' o |

No. of Runs om&letad |
Technician cHel eSee

"Cone. .. |
COy 1 . Oa
Yv/iv Bry

Test/ Sample No.
Run |Log Number |of
and Type

soer-oa | 1 | D00 4 12,40 | 17850 “f+
' |gB0F [Avo|seseessoeesmsenssteseveuons| | 5w
1 - ) . - A e s

,Awr,;-a@;
--‘I‘wﬁ* é

?s.e.‘zu ’**s“..'

*héﬂfwﬁ.

gBQOF
e e —
O Ambient Air 8A Check EPA Hethod 3 Guidalines oo
0O Orsat Analyzer System Leak Check Fual Typa . . Fa Ranga
O Foe Within EPA M-3 Guidelines - .. Coale - 7 ' 3 iy T e
for fuel type. .. _ Anthraczte/Lxgnxte 1 016—1 IuB
\ 'Bituminous 1 384-1.‘4@
Whera Fga= 2@.9-05 ' .,Gilr
€0= . ‘Distillate 1 6@—1 L A13
Residual 218—-1. .J'E!
Gas: .
L e - - ‘Natural. . .1i.e@@-1. 93-5 .
Prapane 1.423-1.3846
F=Flask (2S@ cc all glasn) Butane 1.4@5—1.5§-3
B=Tedlar Bag {S—-1layer) C-4 Wood/Wood Bark 1.200-1.1370

L . . L SC0ARD I




Job
Team Laader
Date Submitted

(512) 7896-6020

Interpoll Laboratories

EPA Method 5 Data Reporting Sheet
Impinger Catch/Wisconsin Protocol

LP/ Hospoerd

Saurce

Test Site

Date of Test

Test No. . g No. of Runs Com ed :
Date of Analysis Q/%!Cft/-« Technician
v I -
| Selvent FPhase Aquacus Phasa
¢l U ! LLy
I Test [ Run_ @ Dish MNo. 12 Bish No. o)
@ | Field Blank Dish Tare wWt. Y€ I4¥] glDish Tare Wt. A2 g
Lag Number A0S O |(Dish+Sample Nt.fﬂ%r_ﬁg Disgh+Sample Wt aﬁﬂﬁgL_g
l Comments Sample Wt.__ 0.6060 g|Sample Wt._ 0.01L0
Test___| Run__| Dish No. 20 Dish No.
1 Log Number 30L@-0Z2T |Dish Tare Wt. 8137 g{Dish Tare Wt. Hb,& 5 q
l Comments Dish+Sample Wt. L& g|Dish+Sample Wt.462336% g
Sample Wt. 0.00%2. gi{Sample Wt. Q.0430 g
Test _Z Run_ | Pish No. -44 Dish Na. Qﬂf?
l 2 Log NumberZ0#-09 L |Dish Tare Wt. 4F./y9] g|Dish Tare wWt. 4SS, g
Comments Dish+Sample Wt. 2B g |Dish+Sample wWt.Y9.5620g
; Sample Wt. g|Sample Wt. D, 0409 g
I Test _ 3 Run_ ! Dish No. ys- Dish No. (21
3 | Log Number 20-O4L |Dish Tare Wt. 4§ /09 giDish Tare Wt. H493 g
Comments Dish+Sample Wt.4B Qe |Dish+Sample Wt. #9349 g
Sample Wt. O0.0\Bl g[Sample Wt. o.09 Qz g
Test 4 Run | Dish No. o3 Dish No. (22
l 4 Log Number B0ee-08TIDish Tare Wt. 4§ 4653 g(Dish Tare Wt. 4. @UZTq
Comments Dish+Sample Wt.4d4® (g |Dish+Sample wt.%ﬁgf‘Ebg
| Sample Wt._ Q020 giSample Wt. 0, 0234 g
I Tast Run Dish Ng. Bish MNo.:
3 —og MNumbar Lish Tare Wt. gilish Tare Wt. g
; Comments Dish+Sample Wt. g{Dish+Sample Wt. g
l . Sample Wk, gjSample Wt. g
. Results S‘OIvenmJ: Tgsn TZS?Z Bl f?&vent Wt g
I Field Blk. Run 1 Run 2 Run 3 Run "Run 5
L Q0891 .npyd2. 1T - O/87 | . nz0x I 13
l Results Aqueous Phase: ;
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
L [ 0430 T .0409F [ 0234 [ *7 JLSC-03YR

' 1-0/906
Il--Il--IIII-III--------------—-—-—

H

Bt b




T

Interpoll Laburataries
(512) 78&~-5970

EPA Method 5 Data Reporting Sheet
Prohe/Cyclane Wash

R N T 1. Y Source
Il Teaam lL=zadar LS Trvivitye Tast Site
Date Submitted & /3/4¢ Datza of Test 6 Irisy
Tast MNo. i~ Y Mo. of Runs Completed
I Dat= of Analysis _&f B4y Technician
' Transport L=zakage m:Non&}D ml Solvent Atetvas
I Test __| Run_@ ~ Dish Ma. 509
Field Slank Dish Tare Wt.__ H4ZF.¢204 g
a | Leg Mumbar _3pL€-0|-P Dish+Sample Wt. 3‘1,930% g
I Yol. of Solvent_[YF ml Sample Wt. 00000 g
#Solvent Residue 2.0 _ug/ml
I Test_ ] Run_| Dish Nao. Sol
1 Uol. of Saolvent_G< ml Dish Tare Wt.__ 47 2497 3
Laqg Mumber 30bL%-073-P Dish+Sample Wt. 47.2169 g
I Comments Sampla Wt. 2:027L g
Test 2 Run_| Dish Na. 306
2 vYgl. of Solvent_Fo_ al ' Dish Tare We. 42,8334 )
I Leg Mumbar 30, €-03-P Dish+Sample Wt. 42, ¥95h 3
Comments Sample Wt. guwe!) g
I Test 3 Run_/ : Dish Mo. i
2 | Vol. of Salvent_/4Lg ml Dish Tar= Wt.__ 47 349 3
Log Mumber_JofL g¢—-o04Y-F Dish+Sample Wt.y3,5] 89 q
I Commants Sample Wt. 4.1398 a
Test _4_Run_| Dish No. S
4 | vel. of Solvent_jig ml Bish Tare Wt._ 50.6E/4 g
I l.og Numb=r_23sug-05-f ' Dish+Sample Wt. So.]135 g
Commants Sample Wt. g.05i9 g
Tast Run Dish No.
'5 Ygl. af Solvent ml Dish Tare Wt. g
Log Numbar Dish+Sample Wt. g
Comments Sample Wt. g

#Sclvent Rasidue 3Wug./ml=((Sample W:.l.Wwo5q)(1@*)1s/Val. af Sol. Y7al
EFa-MS Acetocne Residue Blank Spac. (7.3 ug/ml

Rasults: )
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S

g.o69 g.064}5 g.4392 o, 0315 C-6

LSC-01YR




Interpoll Laboratories

(&12)

7846-56020

EPA Method S Data Reporting Sheet
Filter Gravimetrics

Jab L—P/ Udebe

Team Leader

Ed Trbedey

Date Submitted

PAEICT]

Test No.

Saurce N\ //
Test Site \ /
Date of Test \/

No. af Runs Complat d

Date of Analysis AEY Technician .
H/
Test__ | Run_@ Filter No. o6 5
Field Blank Filter Type___ 4" Pailfley
a Lag Number __3063 -6i-F Filter Tare Wt._9.6220 g
Camments Filter+Sample Wt.C.{ 227 o
' Sample Wt. 0.000 7 g
Test | Run_ | Filter No. 4ool
Log Number __304LE-02-F Filter Type_ 4" Pellflex
Caomments Filter Tare Wt._yg. 6150
Filter+Sample Wt.O. QSI g
Sample Wt. g.0/ 2
Test 2 Run_ | Filter No. Yooy
Log Number _2p6%-03-F Filter Type 47 Pollfley
2 Comments Filter Tare Wt.__p, 622/ g
Filter+Sample Wt.oOI9Ts 9
Sample Wt. 0,297 g
Test 3 Run | Filter No. Lool
Log Mumber 3obg-od-F Filter Type 4° FPallfley
3 Comments Filter Tare Wt. (6265 q
Filter+Sample Wt.O0,158Y =
Sample Wt. . 189 g
Test_ H Run_| Filter No. Y003
Log Number_3ebg-03-F Filter Type 47 Loil4lex
4 Comments Filter Tare Wt._ (0.6290 g
Filter+Sample wt.Q.sjj% g
Sample Wt. g, x&2 g
Test Run Filtar No.
Log Number Filter Type
5 Camments Filter Tare Wt. a
Filter+Sample Wt. g
Sample Wt. g
Results:
Field Blk. Run 1 Rumn 2 Run 3 Run 4 Run 3
g, olqdL o.L297 0.1 1L%99 0.L20%
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
‘(Dm ont? )J( O, o7 ORI | D268/ o D33
w ' LSC-02PR
(DR‘H WETP 00923  0.37.3 0. 30S8 6:2%Y -7

I
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APPENDIX D

SAMPLING TRAIN CALIBRATION DATA
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Interpoll Laboratories, Inc.

(612) 786-6020

Nozzle Calibration

Date of Calibration: 06-02-94

Technician: Ed Trowbridge

Data Sheet

Nozzle Number 10-3

The nozzle is rotated in 60 degree increments and the diameter at each

point is measured to the nearest 0.001 inch. The observed readings and

average are shown below.

Position

Diametar

{(inches)

.185

-185

. 185

Average:

D-4

.185

—




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

Nozzle Calibration
Data Sheet

Date of Calibration: 06-02-94 Nozzle Number 10-4
Technician: Ed Trowbridge

The nozzle is rotated in 60 degree increments and the diameter at each

point is measured to the nearest 0.001 inch., The observed readings and

average are shown below.

Position Diameter
{inches)
1 .249
2 .249
3 .249
Average: .249
D-5




Unit under test:
vendor
Mode]
Range

Date of Calibration

Method of Calibration:

Interpoll Laboratories., Inc,

Temperature Measurement Device
Calibration_ Sheet

OMECH
A2/ Serial Number #z
., %  Thermocouplie Type __<
‘//?/?q"/ Technician B e HOEyE /2.

-

d Comgarison 29ainst ASTH aercury in glass thermometer using a thermostatied and insulated aluminua Block designes
to provide unifors tempersture, The tempersture is adjusted by adjusting the voltage an the block heater
cartridee. l
Oneqa Model CL~300 Tyoe K Thermacoupie Simulator which orovides 22 precise temperature equivalent millivalt
signals. The CL-300 1s cald junctranm compensated. galibration accuracy is ¢ 9.1% of soan {2100 %F) + 1 degree
(for negative tesperatures add & 2 degrees. The CL-300 sinulates exactiy the miliivaltage of a Type % '
therageaunle at the wadicated temperature.
Desired Temperature of Response of Deviation l
Temp (°F) Standard or Unit Under Test
Nominal simulated Temp (°F) (°F) at (%) (%) l
0 —° _2;___2' = 43
100 ‘20 £ .'/ & { é‘e
200 200 200 — & l
300 Foo 2950 2~ Zle
400 Fof) 295 -2 YA
500 soo %ﬁ / 4 I
600 &80 o/ ’ Wi
700 200 677 / 07
800 }bé ?ﬂ/ / 2F
800 GO0 4 / L7 l
1000 1200 (242 — 0
1100 )2t = r0g / OF
1200 1200 7 2_‘022_.. z =
1300 (oo 299 / <0 .
1400 1¥00 IHOA 2 ¢l
1500 500 MG / 05
1600 1600 Y 7 05 l
1700 7708 (9% / 25
1800 (5D /ZQ? -
1900 ’Zy /59 [t 10
2000 200 %) 7 2 .
2100 2 02 2 05
Averages: N4 l
OF = off scale response by unit under test (°F)
X dev = 100 At / (460 + t) I
%%; Unit in tolerance
{7~ - Unit.was not in tolerance: recalibrated - See new calibration sheet.
§-433 '

D-6

l
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Interpol) Laboratories, Inc. _ 7/ jS
Temperaturs Measurement Oevice £
Calibration Sheet
Unit under test: ' ,
Vendor (O P F A # = 7/
Modsl A A serial Number ~ <V & &5 ¥
Range oY 2 DD %  Thermccouple Type £
pats of Calibration o=/ 2% Techniclan &= z-&lrorl S0 0077
Mathod of Calibration: -
a Comparisan aqainst ASTN sercury in glass thersgmeter using a tharmostatzed and insulated aluminum block designed
to provide unifora temceraturs. The tempersturs is adjusted by adjusting the voitage om the Block heater

cartridge.
= Omaqa Nodsl CL-300 Type K Thermocougle Sisslator which gravides 22 precise temceraturs eguivalent pillivait

stgnals. The CL-300 is cald juactiom compensated. calibration accurscy is + 0.1% of span (2100 ) + 1 degres
{for neqative temgeratures add & 2 degrees. The CL-300 simulates exactly the aiiliveltage of a Tyce &
thersocouple 1t the imdicaced temgeraturs.

Desired Temparature of Respaonse of aviation
Temp (%) standard or Unit Under Test
Nominal Simulated Temp (°F) (%) At (F) (%)
0 2 -~/ F -/ 9
100 50 ~ G < ~ 2,5 LY
200 227 7, 7 -, = ]
300 ‘Eéﬂ . o2 7, =~ - 2.5 T3
400 3’2; % - = L, 35
500 S & — = Y- 4=k
800 ﬁ _— =
700 2 7 -7 2%
800 £ Fol | palitd 125
1000 . 44 ;é&/ > 7/ 27
1100 P b 2 ?_ - 2 =i
1200 Zalaz SRS >~/ 1A
13G0 T2 2P P -/ s
1490 /;% PR o W
1500 S DL S5 — Q
1600 627 LT =z d
1700 / 242 0 r ol d .
1800 £ L2 ééZé/ - ¥
1900 s/ i - / L2y
2000 2 AL, a2 LA [/ ~ 7 LAY
2100 od /% 2 ; Z —
Averages: )Yl 2%
OF = off scale responsa by unit under test (°F)
% dav = 100 At / (460 + T)

SZ°  unit in toleranca
= Unit was not in tolerance; recalibrated - See new calibration sheeat.

0-7 S-433




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

S-Type Pitot Tube inspection Sheet

Pitot Tube No.vaé

Pitot tube dimensions:

1. External tubing diameter (D) d ; / é IN.

2. Base to Side A opening plane (P,) 7 {/éﬁ IN.

3. Base to Side B opening plane (Py) Y60
Alignment:

w b
5

< 10° f%
a, < 10°

<50 _O
B, <5°_ £)

<125 & &
<.0625"__2

N
=

o ®
SN

Distance from Pitot to Probe Components:

10. Pitot to 0.500 IN. nozzle  PSD I\,
11. Pitot to probe sheath g-‘ o IN.
12. Pitot to thermocouple (parallel to probe) <. 0 IN.
13. Pitot to thermocouple {perpendicular to probe) Z 752 IN.

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

cC, -
Date of Inspection: Inspected by:
A
G5/ T

CFR Title 40 Part 60 Appenidix A Method 2

e _ ) . ) ~ 8348




1. External tubing diameter (D)
2. Base to Side A opening plane (P,}

3. Base to Side B opening plane (Pg)

vk
a

N o

o @

10.

11.

12.

13.

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

S-Type Pitot Tube Inspection Sheet
Pitot Tube No.2< 7~ s

Pirot tube dimensions:

y; Z/é IN.
, S8 .

‘ %éﬂ IN.

Alignment:
<10 _J
< 10° Z
<50 2
< 5° ﬁ
<. 125" P&
<.0625"_ .2 2 -

Distance from Pitot to Probe Components:

Pitot to 0.500 IN. nozzle

Pitot to probe sheath

Pitot to the

Pitot to thermocouple (perpendicular to probe)

¢ 73572 N,
5.2 I

rmocouple (parailel to probe) g- & IN
. T4 N

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

C, -

O

Date of Inspection:

L

Inspected by:

ik

e Z/ﬂdl

CFR Title 40 Part 60 Appenidix A Method 2

$-348

D-9
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Interpol! Laboratories, Inc. .
(612) 786-6020

S-Type Pitot Tube Inspection Sheet

Pitot Tube No.#2 é —S

Pitot tube dimensions:

1. External tubing diameter (D) ! 3/5 IN.

2. Base to Side A opening plane (P,) ; ‘/éﬂ IN.

3. Base to Side B opening plane (Pg) d Vé& iN.
Alignment:

4. a < 10° &

5. a0 <10° 2

~N o
W W
Radh:

AN
ui W
g 0o

<125 27
<.0625"__ 22

0@
SN

Distance from Pitot to Probe Components:

10. Pitot to 0.500 IN. nozzle 752 .
11. Pitot to probe sheath 3. o IN.
12. Pitot to thermocouple (parallel to probe} 3.2 IN.
13. Pitot to thermocouple (perpendicular to probe} ’ 74& IN.
O Meets all EPA design criteria thus C, = 0.84
O Does not meet EPA design criteria ~ thus calibrate in wind tunnel.
G -

Date of Inspection: Inspected by:

Y-2-94 T

0 =

CFR Title 40 Part 60 Appenidix A Method 2
L - - 7 _ S-348

L]

D-10




INTERPOLL LABORATORIES
(612)786-6020

Stack Sampling Department - QA
Aneroid Barometer Calibration Sheet

Date / — - 92

Technician é’j@ (/4:_-"'
Mercury Column Barometer No.
Aneroid Barometer No. { 30,235

Actual Mercury | Ambient | Correction |Adjsted Mercury
Barometer Read | Temp. Factor Barometer Read |Barometer Read [(Pha-Ppm)

Temperature
Initial Aneriod|Difference

X9 A7 723 | —yd | AZ/5ST | A2 30 /8 ST

Has this barometer shown any consistent problems with calibration? Yes/No.

yes, explain. N O

If

Has problem been alleviated? Yes/No. How?

z A MUSTEO T
ANERO 1D A,
MATCH 74l /%p

*Ngte

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

barometer.
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. S-312

D-11




INTERPOLL LABOQRATORIES
(612)786-6020

Stack Sampling Department - QA

Aneroid Barometer Calibration Sheet /7,/5
_ &
Date ST~ Z S ;
Technician ?M
Mercury Column Barometer No. Z AL )

Aneroid Barometer No. sed ST /ﬂ-&( / Z SN =plrs 2.5

Temperature
Actual Mercury | Ambient | Correction [Adjsted Mercury |Initial Aneriod|Difference
Barometer Read | Temp. Factor Barometer Read |Barometer Read |(Ppa~Phm)
2.9.230 R 5 29.115 24 s 2— , QoS5

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

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 equiilibrate for 20-30 minutes

before calibrating. Aneriod barometer will be calibrated to the adjusted

mercury barometer readings. §-312

D-12
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