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ACFM

cc (ml1)
DSCFM
DSML
DEG-F (°F)
DIA.

FP
FT/SEC
g

GPM
GR/ACF
GR/DSCF
g/dscm
HP

HRS

IN.
IN.HG.
IN.WC.
LB
LB/DSCF
LB/HR
LB/108BTU
LB/MMBTU
LTPD

MW
mg/DSCM
microns (um)
MIN.

ng
ohm-cm
PM

PPH

PPM
ppmC
ppm,d
ppm,w
ppt

PsI
SQ.FT.
ug

v/v

w/w

<

ABBREVIATIONS

actual cubic feet per minute

cubic centimeter (milliliter)

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
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

micrograms

percent by volume

percent by weight

< (when following a number)

standard conditions are defined as 68 °F (20 °oC) and 29.92 IN. of mer-

cury pressure.
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1 INTRODUCTION

On December 28, 1988 Interpoll Laboratories personnel conducted a
particulate emission compliance test on the Rogers Oryer at the Land 0O’
Lakes Plant located in Spencer, Wisconsin. On-site testing was performed
by E. Trowbridge and C. Mosser. Coordination between testing activities
and plant operation was provided by Dale Harris of Land O’ Lakes Inc. The
test was witnessed by Neal Baudhuin of the Wisconsin Department of Natural

Resources.

The dryer tested is a C. E. Rogers custom designed spray dryer. It
is direct fired with natural gas and has a rated capagity of 1980 LB/HR

of dry product. Particulate emissions from the dryer are controlled by

a C. E. Rogers wet venturi scrubber.

Evaluations were performed in accordance with EPA Methods 1 - 5,
CFR Title 40, Part 60, Appendix A (revised July 1, 1987). 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 Interpoil 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-1ined probe. Wet catch samples were coltlected in the back half of
the Method 5 sampling train and analyzed as per Wisconsin DNR protocol,

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 44-1liter Tedlar bags housed
in a protective aluminum container. After sampling was complete, the bags
were sealed and returned to the laboratory for Orsat analysis. Prior to
sampling, the Tedlar bags are leak checked at 15 IN.HG. vacuum with an in-

line rotameter. Bags with any detectable inleakage are discarded.




Testing on the Dryer was conducted from two test ports oriented at
90 degrees on the Stack. These test ports are located approximately
twelve feet downstream of the nearest flow disturbance and approximately
six feet upstream of the stack exit. A 24-point traverse was used to
collect representative particulate samples. Each traverse point was
sampled 2.5 minutes to give a total sampling time of 60 minutes per run.

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

The important results of the particulate emission compliance test
are summarized in Table 1. As will be noted, the particulate emission
rate averaged 5.4 LB/HR.

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
concentrations and emission rates reported herein are accurate and closely
reflect the actual values which existed at the time the test was
performed.
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3 RESULTS

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

appendices.

The results have been calculated on an IBM Computer using programs
written in Extended BASIC specifically for source testing calculations.
EPA-published equations have been used as the basis of the calculation
techniques in these programs.

The particulate emission rate has been calculated using the product
of the concentration times flow method (as recommended by the EPA) rather
than the ratio of areas method.
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Test hNo. i
Rogers Drver Stack

Results of Orsat & Moisture Analyses————
Run 1
Date of run 12-28-86

Dry basis (arsat)

CarhDorn dloiidE. s e e oeenenes G.&52
L P e = 2. 18
carbon monorides i e . . a. b
MItIrOg08EN. c vt s s mn b oan s 75 .20

Wet basis {orsat)

carbon diodide. ..., &.5%9
O WISt s v s a s nmasmssssansna= 19.358
Ccarbon monoXide. cveeeeena- B.920
MIErGOEN . s e e e v oe e mans 73.77
Watler vapOree.eceecansre=a 4.33
Drv molecular waigﬁt ........ 28.91
Wet molecular weight........ 28.47%
Specific gravitv.e,sweseaseasns a.982
Water mass flow...... (LB/HR 4847

FO 1.1461

Interpoll Report No. B-E&6%D

Lard O Lahes Inc
Spencer, Wiscornisin

Rurm 2 Fun =
13=-28-58 12-26-84
.75 8.45
20, 25 Z0.4%
3. 0a &. 0o
TO.97 T9.18
.72 @a. =7
19,54 19.07
Q.00 2.0
73,29 7T3.94
4.585 b &2
28,973 23.88
Z8.42 28.18
8.982 D.973
S277 7570
b.g>7 1.206




g interpoll Report No. 8-24693
Land O Lakes lnc
Spencer, Wisconsin

Test No. 1
Rogaers Drver Stack

Results of Particulate Loading Determinations———————Method 5

Run 1 Rur 2 Run =
Date of run 12-25-88 1=2-28-88 12-Z8-89
Time run start/end...-.. (HRS) 1Z08s1411 1445/ 1545 16051709
Static pressure...... (IN.WE) -8.28 ~@. 28 -@. 28
Crozss sectional area (SG.FT) 19,731 19,31 19,31
Fitolt tube coefficient...... .846 . 8456 -G48
Water in sample aas

CONOENBE « c n s ssrennns- (ML) 8.e @2.8 2.8

IMPLAOEr S, e a e e e v ws (GRAMS) 29.8 27,0 44,18

gdesiccant.. ... ... {GRAMSY 15.80 12.8 14,

total...nen. e {GRAMS) RIS 4@, @ 55.0
Total particulate material..

.......... collected (grams? 8.0441 v.a5:82 8.a3°e
Gas meter cgefficient....... 1.924% 1.884% 1.8845
Baromztric pressure.. (INJHG) 28.65 =8. 6% =28. 65
Avg. orif.prez.drop.. (IN.WE) 1.35 1.45 1.44%
Avg. gas meter temp.. (DEF-F) 765.9 8l.48 B&. 3
Volume through cas meter....

at meter conditions... (CF) 29.52 41.046 41,35

stamdard conditions. {(DECF) 27.50 I8.63 2B.57
Total sampling time.... {MIN) &2. 00 £8. 08 L. 00
Nopvsrle diameter..oo.ea..n (Inh - 2HE I B - 247
Svg.stack gas temp .. (DEG-F) 110 110 116
Volumestric Flow rat& . cvees.

aetual oo e e e e e CACFM) 44985 45558 4595

drv standard,..... . {(DSCFM 38171 854 I8B&LE
Jaokinetic variation..... (%) 8.2 102, 2 181.3
FParticulate concentration...

actual .- ean.n (GR/ACF) B.@153 @. 01298 @.01292

drv standard..... (GR/DSCF) @.81815 G.015258 @.2154606
Particle mass rate... (LB/HR) S.94 5.04 .09




APPENDIX A

RESULTS OF PRELIMINARY VOLUMETRIC FLOW RATE DETERMINATIONS




Test Nao. 1
Rogers Drver Stack

Results of Volumetric

Date of Determination.

Time of Determination.

Baromestric pressure. ..

Fitot tube coefficient

Mumher of sampling por

Total number of points

Shape of duct.eeeeeean
Stachk diameter........
DUt ared. eeeeeceaanaas

Direction of flow.....

Static pressWE. . ..--
RBvO. ORS LeMPDeeeenanaa

Moisture content......

Avg. linesr wvelocity..
Gas densitv. .. oo ue.n
Molecular weight......
Mass flow of gas......
Volumetric flow rate..

actual.. oot saeeas
dirv standard........

Interpoll Report No. B-26%5
Larnd D 'Lakes Inc
Spencer, Wisconsin

Flow Rate Determination———————Method 2

........... 12-28-84
...... (HRS: 1145
ceos TINOHG? 28. 865
........... -84
te. i =z
........... =4
sesa N a N Round
....... CIND 59.5
.- (S0.FT) 19.31
........... ur
eeae CINLWED -. 28
sa.. (DEB-F) 11@
R VA TAS 4,33
... (FTASEER) I%.0
--. (LB/ACF .BES45
{(LEB/LBMOLE) 28.%1
«--. (LBAHRD 177266
. (ACFM) 45141
--.. (DSCFM 827

A-1




APPENDIX B

LOCATION OF TEST PORTS
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APPENDIX C

METHODS 2 - 5§ FIELD DATA SHEETS
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INTERPOLL LABORATORIES EPA METHOD

FIELD DATA SHEET

Job Laup o gekes | stompel, wiSc
Scurcea /241{3‘ oA yok
Test _J FRun /__ Date /2-2$KK
Staclkt dimen. ir?éé}IN.
Drv bulb /49 °F Wet bulb_____ =F
Manometer: [ Reg. 0O Exp. O Elec. ‘15
Barometric pressure RELLL in Hag ﬁ
Static pressure -z¥ in WC
Operators £ 7 cu' oG5 - Am-f;f*'f
Fitot No. 2/-4  Cp . §Y0 gﬁgggagégt?gn
Traverse Fraction=TDistance Distance Velocity 'Temperature
Foint o from Stack |[from =Znd gf ||Pressurs ot gas
Na . | Diamater ! Wall (in) Fort (in) €in WC) {=F) i
E' 4 in. {Time start: /f/%/ hrs |
Ly _ﬁ! o2/ i /)RS £.25 | L F3 28 l
| 2 | 047 5, 99 2. %9 | .3/ 4<
| 3 1/ % 7, p2 HNoo2 L . 3I” i/ Y
Y V777 /0.5 3 /4. 53 1, 3% 122
v© 252 /%f? /3,97 , 37 i
4 3v6 | 2/./8 25 /8 37 0D
7 ¢4 3¢ 32 | 42,32 | ¥ | 2 |
g 7572 Ye) & 3 A 63 | s | P
g €23 97 | s2.84 |, 337 ,r O
78 L 2% 2 ;r;_,?@' YA 4 A v i
/7  $33 s s/ | SP.s/ M.e0 .
2 | ,§h7f S%. 25 o2 LS /‘5T9/ % s/ L0
g / r9/9/ | e
2 .,7// ,ﬂf
3 N O I,
Y ,4§‘3 Yy’
s (L st
¢ N2 /O
7 .3 & 270
§ , 3¢ .
4 .3V 210
/0 ., S v /O
i / 3/ 1O
’z  zZ 242
Temp. meas. izol % S/N: PLIEY =?_'Ti;€_end: ,ftédﬂ E:EA

S= eupanded; E electronic 5-3%2.1

C-1

R or nmothing= reg. manometer:
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INTERFOLL LARORATORIES EFA METHOD S5/17 SAMPLE LOG SHEET

Job Lawp o'takes Date /2-2¢-§% Test _ s Fun 7/
Source fygeos PAvef < 7l A No. of traverse points Z
Method = _ Filter holder: _ G445y Filter type: ¥ "K/l4cc Lor e

Sample Train Leak Check:

Fretest: ¢ 0.02 cfm at IS/irn. Hg. (vac)

Fostest: ~ _¢J c¢fm at _J in. Hg. (vac) UL—"/’

Particulate Catch Data:

No.s of filters used: Recovery solventi(s)

Jézé/ B%étone
D other (s)

No. of probe wash bottles: ’
Sample recovered by: L7
Condensate Data:
Weight (g}
Item
Final Tare Difference
—
Impinger No. 1 //J SO P
Impinger No. 2 e i P
Impinger No. 3 d Y, 4
Condenser
Desiccant /3% 2 /J/é /é
Total i e ¢ é
Integrated Gas Sampling Data:
Eag Fump No. Jé Eox No. / Bag No. /

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

Fretest leak check: 2 ce/min at /- in. Hg. -3
Time start: ~37J (HRS)  Time end: /477  (HRS)
Sampling rate: Yx4 cc/min Operator: e

S/N of Oz Analyrer used to monitor train outlet: é

CF-023

'$-0046RR
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INTERFOLL LABRODRATORIES EFA METHOD T/17 SAMFLE LOG SHEET

. Job Lavp g’(;{gr Date /2-25.-%F¥ Test /  Run -
Source Jfagels LYo X SPac L No. of traverse points 2¢
tMethod < Filter holder: g7ss Filter type: ¢ “4/ay L., 0

Sample Train Leak Check:
Fretest: ¢ 0.02 cfm at 15 in. Hg. (vac)
Fostest: ~ L cfm at __¢g—in. Hg. (vac)
Farticulate Catch Data:

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

pzd /%? B/acetcme

o octher (s)

No. of probe wash bottles: /
Sample recovered by: &7

Condensate Data:

Weight (g)
ltem
Final Tare Difference
! Impi No. 1
| mpinger =} /Lo / M =]
Impinger No., 2 /a ‘7 o & 7
Impinger No. 3 59 i P
Condenser
| Desiccant /74(7 R ¢7 /3
TJotal ?ié)

Integrated Gas Sampling Data:
Eag Fump No. 43"; Eox No. / EBag No. :Z—

Bag Material: S-layer Aluminized Tedlar Size: 44 L
Fretest leak check: ‘2 cc/min at /5 in. Hg.

Time start: {‘/24’ (HRS) Time end: /A5 ¥/ (HRS)
Sampling rate: 4&& cc/min QOperator: -

S/N of Oz Analyzer used to monitor train outlet: f4

CF-023

'5-D046RR
c-4 .
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INTERFOLL LARORATORIES EFPA METHOD 5/17 SAMPLE LOG SHEET

Job 2oap B Zales Date /2-2(6- §Q’TEEt / Run 3
Source Kt ls DLVEA STk No. of traverse points 2 ¢
Method J Filfer holder: _gZ4#2sS Filter type: &Gl Lol

Sample Train Leak Check: .
Fretest: ( 0.Q2 cfm at 15 __in. Hg. (vac) B/
Fostest: ~ cfm at _f in. Hg. (vac) g

Particulate Catch Data:

Ho.s of filters used: Recovery solvent (s)

2z 447 Métone

0 other (s}

No. of probe wash bottles: /
Sample recovered by: [

Condensate Data:

Weight (g)
ltem
Final Tare Difference

Impinger No. 1 / y(} oy, Sl
Impinger No. 2 /‘5! 17/ LA 4’
Impinger No. 3 & ) é '
Condenser
Desiccant /3‘fé )33 2.4 J (7/
Total

Integrated Gas Sampling Data:
Eag Fump No. é— é EBo» No. / EBag No. 3

Eag Material: S~layer Aluminized Tedlar Size: 44 L

Fretest leak check: j cc/min at <5 " in. Hg.

Time start: {5’0[” (HRS) Time end: /7&8( (HRS)
Sampling rate: ;/ﬂ cc/min Operator: g’/'

S/N of Oz Analyzer used to monitor train outlet: é

CF-02=

C-6 'S-0046RR
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APPENDIX D \

LABORATORY DATA SHEETS




Interpoll Laboratories

(412) 7856-6020
. 7107 Chain nf.Egstndy
Sample Deposition Sheet
Job Liwr o L GKeS . Source é{ﬁa %W
Team Leader e Test Site P
Date Submitted_ 7z -28-% Date of Test_ /2 —2§5— €%
Test No. ) No. of Runs Completed =,
No. of Type aof Sample fnalysis Reguired Comments
Samples
Frobe Wash: ggg/;ér EFA M-S
;?/ Etone [other
DD.I. Water
Filter: -
G.F. per EPA M-S
0s-s. Thimble (JAs per EFA M-17
2.2" G.F. [jGther
D47 mm G.F.
Impin Catch: OMN Protocol
?/1 QD(T?B;;ter Protocol
DE:’: Hz0= DEF’Q M-& or B
géMS Hg Only Acid Gases

D4M5 Metals

Formaldehyde

DI.B N NagH DMetals
DDther DDther
Integrated MEPA M-3
;’ Gas sample [As per EPA M-12
OBther
Oxides of [As per EFA M=-7A Cate
Nitrogen (NOL) [Pther Time (HRS)
] Fuel Sample Dﬁttached fuel Form
0 Aggregate #5-Q153RKR

Particle Size Ox-Ray Sedigraph
Okahco Method

DDthEr

Audit Samples
DSulfur Dioxide
DDxides of Nit.
Dﬂther

[JAs per EPA M-56
[jAs per EFA M-7A
UDther

Source Information

1) Type of Source: [} Boiler [] Asphalt Flant [] Incinerator cLDrfE://
Bther

2) Fuel: [] Coal [] Wood as 0il RDF 1 Other

3) Is sample combustible? No [J Yes

4) Does sample need special handling? [] No [] Yes If yes, explain
S-278RRRR

D-1




Interpol
(612

786-

1 Laboratories
)

&020

EPA Method 3 Data Reporting Sheet

Orsat Analyeis

Joab Aa_,ﬂ,,{ Ry b Source L ra El-;[jl/...- <
Team Leader = Test Site EECYYA
Date Submittaed Date of Test A A&
Test No. / No. of Runs Complete =
Date of Analysis A~ A F & Technician e .l S =4 O <.
Tast/ Sample No. Buret Readings (ml) Cone. Conc.
Run |[Log Number |of COx O= Fo
and Type |An. {Zero Pt.| After CDzjAfter B8z |%Zv/v Dry |%v/v Dry
1 | oo e &S 2O & C.r2 N\ 28 K Yres
e 2200 -c7) 2 | oo X LOEC e.e2 iocs Lo
B OF AV IS - - 2 P2 ! ;
1| e e’ 25 2/ 3 v A 20 1E K ElF
i/?.- ——._-__{...{_.... 2 PARE Y] C?. 7_5— res C'3 o 75.- AQ Xf Z’QL‘?
B/é OF [Av /s . 5 AC 28
L{ 1 e &I 2. O 2C. Y2 L J e
r[? —/ 2 [sfNARe oY 28T la i del 20C. v.2 wive
§EBOF |[Ave U . ¢ o w2 |
1
0 B 0 F _|Ave ! pusnesessussessssnssusuns DS
1
2
0 B 0 F  |Avg ! S Sensui s | S
1
2
0 B 0 F_|Avg | et B
N ,
2
0 B 0 F |Ave! B sssueess .
i
2
0 B 0 F  [Ave ! poescossuoncacimneiuiinasnsy -
N y
2
D B 0 F__|Avo | SN [}
@ Ambient Air QA Check EPA Method 3 Guidelines
B Orsat Analyzer System Lesak Check Fuel Type F@ Range
O Fe Within EPA M-3 Guidelines Coal:
for fuel type. Anthracites/tignite 1.0916-1.170Q
Bi tuminous 1.8835-1.23
whera Fgp= 28.9-0D Dil:
CO= Distillate 1.260-1.41C
Residual 1.210-1.370
Gas:
Natural 1.600-1.83%
Propane 1.424-1.5846
F=Flask (250 cc all glass) Butane 1.405-1.353
Wood/Wood Bark 1.000-1.120

B=Tedlar Eag

(S-layer)

D-2




(3]

w

interpoll Laboratories

(612) 7846-6020

EPA Method 5 Data Reporting Sheet
Impinger Catch/Wisconsin Protocol

Job Leawny O hoies Source /fo’;er_; ﬂf-yer

Team Leader =7 Test Site  SFKo e

Date Submitted Date of Test <R LE-55

Test No. / No. of Runs Completed_ S5

Date of Analysis_/2- 219-&2 Technician__Paad. et to:

Solvent Phase Aqueocus Phase

Test_ / Run_ @ Dish Ho. v Dish No. b?

Field Blank Dish Tare Wt. 4w ¢z g|Dish Tare Wt. 2 &7.2 25 g

Log Number 22p2- 03 |Dish+Sample Wt.gee%-g{Dish+Sample Nt 2 £73%qg

Comments Sample Wt. L. ooosg|{Sample Wt. .U g

Test  / Run / Dish No. e Dish Na.

Log Number Dish Tare Wt.<«. g% 7g|Dish Tare Wt. 7’6 ‘?7';/59

Comments -Of {Dish+Sample Wt.vc evwg|Dish+Sample Wt.w 77049
Sample Wt. H.ooy3 glSample Wt. 0.0012' g

Test__/ Run_ 2 Dish No. <5 Dish No. &6

Log Number —l 0

Dish Tare Wt.¥> >7773qg

Dish Tare Wt. ~g ESQE“@

Comments Dish+Sample Wt.vz 77&2¢7g|Dish+Sample Wt.4¥. 3,209
Sample Wt. o co/s0glSample Wt, C.003¢ g
Test _/ Run_.J Dish No. S& Dish No. E7 .

Log Number LY

Comments

Dish Tare Wt.3s0.2237 g
Dish+Sample Wt.S0.i266 g

Dish Tare Wt. »~Z §=7%Qg
Dish+Sample Wt.¢? 5905 g

Sample Wt. 2-002 2 gl|Sample Wt. . 0230 g
Test Run Dish No. Dish No.
Log Number Dish Tare uWt. g|{Dish Tare ut. g
Comments Dish+Sample Wt. g|Dish+Sample Wt. g
Sample Wt. g|Sample Wt. q
Test Run Dish No. Dish No.
Log MNumber Dish Tare Wt. g|Dish Tare Wt. g
Comments Dish+Sample Wt. gfDish+Sample Wt. g
Sample Wt. g|Sample Wt. 9
Results S5clvent -Phase: Blank Solvent Wt. =]
Field Blk. Run 1 Run 2 n 3Run 3 Run 4 Run 5
[T O.o0a, | o0ccds | Cocic | cods | |
Results Aqueous Phase:
Field Blk. Run i Run 2 Run 3 Run 4 Run S5
oot | o0.003%5 | ccoco2g | {

JLSC-03WYR

[ Qoo




interpoll bLaboratories
(612) 7846-5220

EPA Method S Data Reporting Sheet
Probe/Cyclone Wash .

Jcb__ Lanc Clifies Source___Koger. Py er

Team Leader LT Test Site_ S#m /<
Date Submitted Date of Test_s2-2¢ - E€
Test No._ 7/ No. of Runs Completed_ =
Date of Analysis_/r2-29-8% Technician LA
Transport Leakage [}-None [ ml Solvent__ Lcelomme

Test / Run_ B Dish No. prl

Field Blank Dish Tare Wt. <& F& oo q
Log Number A7 07 Dish+Sample Wt. ¢&. 2¢ +& G
vol. of Solvent /s ¢ ml Sample Wt. 2. 0od3 (-]
#Solvent Residue_Z2.& ug/ml

Test ! Run__/ Dish No. 5

Vol. of Solvent << ml Dish Tare Wt., <5, 2727 g
Log Number oY Dish+Sample Wt, 45~ 2 < & s
Comments Sample Wt. o.0208 g
Test__ / Run__ =X Dish No. 2!

Val. of Solvent /s ml Dish Tare Wt._ g ¢ $ES q
Log Number -og Dish+Sample Wt. &, 2/7 9 g
Comments Sample Wt. O, Cr I/ g
Test / Run_ = Dish No. 2.3

vol. of Solvent_J/Zo ml Dish Tare Wt. /7 §<.3.5 g
Log Number -7 A _ Dish+Sample Wt. &2 9724 g
Comments Sample Wt. 2. @r9¢ (o]
Test Run Di1sh Mo.

V'ol. of Solvent ml Dish Tare Wt. g
Log Number Dish+Sample Wt. . g
Comments Sample Wt. q
Test Run ’ Dish No.

Vol. of Solwvent ml Dish Tare Wt. g
Log Number ' Dich+Sample Wt. g
Comments ' _Sample Wt. g

#Solvent Residued.Cug/ml=[(Sample Wt.g.coc3g) (186)1/Vol. of Sol./,s5O ml
EFA-MS Acetone Residue Blank Spec. (7.8 ug/ml

Results: -

Field Blk, Run 1 Run 2 0 4Run 3 Run 4 Run S

O0los | o.0192 0.0/99 LSC-01YR




Job Lo od

Interpoll Laboratories

(612)

78466020

EPA Method S Data Reporting Sheet
Filter Gravimetrics

G ok es

Socurce Hooeps oo e,

Team Leader

Date Submitted

£F

Test Site  Src.rr 7

Date of Test r/2-2¢ -8

Test No. / No. of Runs Completed_ 5
Date of Analysis_s2 29¢-g¢ Technician .
Tast _ / Run D Filter No. 650
Field Blank Filter Type W
@ Log Number ZA07-02 Filter Tare Wt. o 5292 g
Comments Filter+Sample Wt. & q
Sample Wt. 2. 2000 g
Test__ © Run_ / Filter No. o462
Log Number ~os Filter Type P
1 Comments Filter Tare Wt. & 5578 g
Filter+Sample Wt. &. 972 (=]
Sample Wt. 2. 0t722 9
Test__ / Run_A Filter No. Ol G
Log Number el Filter Type el
2 Caomments Filter Tare Wt. ozl (=]
Filter+Sample Wt. /D, 5 & g
Sample Wt. O-Qr4S g
Test__ 7/ _ Run_-% Filter No. o6t 2
Log Number A Filter Type &t
3 Comments Filter Tare Wt. & GASRY =]
Filter+Sample Wt._ &, @432 g
Sample Wt. O Ord3 g
Taest Run Filter No.
Leg Number Filter Type
4 Comments Filter Tare Wt. g
Filter+Sample Wt. g
Sample Wt. Q
Taest Run Filter No.
Log Number Filter Type
S Comments Filter Tare Wt. g
Filter+Sample Wt. g
Sample Wt.: g
Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run 3
C.0172 O oids O.0MH3I
Field Blk. Run 1 Run 2 Run 3 Run 4 Run 5
poudt | 00392 | 00390
+ LSC-02PR
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PROCESS DATA




' .AW.. N
BT i
P R TV

+ - 1
g B N

» Ly s ..g.__
I W . e L
g ‘

e,
.;.. w..,. L

o Al
Ty

"y

-

[ !.Aﬂ.\vﬂ& Bt et

85 X T-UT 1awvaljy

« n_
bAS | i@nﬁ Fl {5 47 uﬁ_ THT LT .uh..\ &7/ 3T AT “Od NDEVE AN¥MIs
R | Tl Gh1 | Thii W] niA Yy BT IRI L RLTIWLT .m.ﬁ.. ) TR "1, B
—t nlﬂ| YnWﬁ m”_[r > M...wl:rdl!o A . - T 1\... & M.nﬂt.- .d‘ . L : --.Ill.ﬂddHﬂ.—Oﬂ& -0—.—9.0‘!..\.
’ 1 I\T;\N wlmw LTI .dw.irv_?o STEPF ST T AVC| TV T IR § 43cA0d
sLL K21 X0 NN A FES] ISR e T o< e 8 R | 1IN TR “0% 30VA5V4 ¥ianod
- B B AT YRR N
. @d‘. Mu.w_n N l.ml.\nm It - Mﬂw.w I3% ..Jdn 1, 131000 am aInd
of; “ih z15 AV~ I NPT |8 S TR *d, Wiia ¢ QIng
e e . Kl Obl Hﬂ_..alrﬂ [ CET NI 8N 7BT T8 TBTY L@l BB a, viv 1savea waaxg
2 . wﬁl...h f L 3 ? . ) . . . .
e 1 . 2 AR .__ﬂ Je| gre 09T S8 oxe 7| oTT JECL VY| rex "1, ¥V 119 Vive
. ol aQly N gz t| ol A A A AR AT a9 odll| 7 841 aungIANd ‘4 aH
4y ") DIR} w28 PR T (el |pr Y | sog [ iy Qag | SOTg |~ EuASSAHI WITINIDONIGH
: : [0i:30 908 | IR G 6T (Fd o U AL oo T|F Nw T [F1)|0o: 5 FTIE
"y 1N00ATT SONN0A \ 1IN0K ¥3d HLIIINGOU ] 1ONIANA BUNOK 1TIONAoEd S0u0d Y101 “\‘.
. . Il.dﬂ. 1ON1AVI4S QIRSINTL s ) a-\ruﬂ.g..usn:am RRLUER ~% rs¥1rTON 40 o..m.ﬂmm.
| E R 2 s alvs ln..l.ﬂv.a.ﬂdvﬁr nria AN ...U.._Bu._.f S,

- s

E-1




NY

i - e ' aﬂo LS u ; F
. “ . .a -
1]
. . n
A "..u. n
N ©
e T >
,4_.....,, ' _—r~
CLO AR w.m_a.._.m 18 10n80
. — a0weNd - - N0IVWadD
—YIOT =S WOV
WA - -~ WINI1i0
T F L ST R wTof
i LZ o G R : 57> ¥ oy L TTIL . B > o
7 S 2 A N e 7 R 22 R L < I 2 B e =B T
: —t——~T—5oTm8 Wbl ¥ 19475 N
Thsan 71y M| ob) % ol st :NJIGJL ol ob| Sh| oli|.s¢] & AR S ..,m.ﬁ R "o HOAYE AWNNAS W
AW 237 [P [ FR IV AR TR DRT) Bl 1] £ hl 3R 3k a57 STl o5 T8T 01| 057) 057),U51 d, s )
N A e ¢ A - [ ﬁu =i m-.ﬂl\ﬁiﬁ yemrsion IS0 vl
e B T R s B A B A i 2 i e R R A N el A S el i ‘
A [T R el IS A E] 171E] St <ee| €s¥ AT R S on‘ﬁu 75 18 1 "ow A0WRNa 1G04
u ] . — 2, 30vaavd winadd
o - 5%t 3 [ B4 VALS 3¢ 1T€ 7'bt N2 B Yy Yy T PF 4, ¥ai000 oae ainad
N LA 0’8 st LT a'l s aos <l 76s 1Ts IE© T T3, ¥aivd o34 atntd
m: TR A0 274 s |08 1) I81| O3i] B3I @ el B O8I T Sy W B LR BT | TR S A 58] t4, v enn va
s B GYCIAR774 P Y gl Ive . R ~ﬁa-.m§w gm -Mﬁﬂn w@ﬂ.ﬁvﬂ_ 1Py lﬂm.w Vit u.mmﬁ (o W ) 1 4 “1, SV 17181 vasva
S PR | gont |00 DICIG1Y| Tol OaL | o “atl lae 180z | Saer] o | ez | ooy | oz | | o) o1z | oopr]— i anssina o n
| VR adioais | oewl] FoTB| waiB| Teik] oaff ook oIR| SOLg| T E| o ﬂmhm.l G0IR 00y T Tg 0olBY 0GFF| (i) 00CK]  2unssaNd ¥ITINIZONOH =
e a1 | KA WA o 07 el ol ¥ o e e [ b 1 ot i s i) wi || "
P \uﬁ 7 iwieent sdnned |n|W.|QAﬁI. FHOGH W34 ROTIONAeUd ﬁwl 1OMLANG SHOH i['%ﬂwm. _ 102200094 SONNS4 TY1SL "m“
r‘.I \\Mu_.u TONLAVI dINSINLY . 9sS /- A= Ty, ) aotaIe 1171 MO ISTITT0H 16 N 5
rlhﬂulli.m. LT tuNIAIS €2IWYIS - f_ﬂumu.ﬂ\d NI =2 :nae FIEHT X i I l'ldwﬂﬂ.ml..ﬂ. \aIvo .




Jety s ez -
N B 2= I R R Rch:

-,.-24_.&& .;aq L e PQGE-QBE

ol *ZA oo
M%Tgfln?wA:nPsvbamomc?e Voo EDWTRALELT EFCib1aNey -_?'—‘T'g'ﬁ
T i) PO
~ael l (3 vmoec 172-28 17325 | I i P
T ISare/Time l U/, dSa ¢3:3s b | I ‘
T T roe ™ osvever | Tz | 32° | 52° \ 1 ‘ i
L2 tawm Hou _» " | %en | 3% | wd% | i ( P
T3 [ A ‘Fos Erem ovaviR| £33 1287 * | ~ec® | | | -
-_: 4 *G\As Pm¢s¢}‘rv seimice | P 13}:',“/,)/3‘&15__! i l l
(5 | on e &P laPiss‘az,\ b | -
{61 Suvrny %Y TS5 L -_— ! L/,_,:j__ 2.4 ! ‘ ‘ \ t -
| % Powamz.l""‘/i-.f., [ o ‘ 2000 | 2600 | i -
g | poweer!|Z% M | — 3.1 22 l | |
|« | Air’Fo B, enna ot | T lapp? (193 °] | |
Vo | ' | | 1 l ‘
g ] mia 'Faleaca sup ces) Teoe | 353 L aws | ' i f
Sz ' 0] A pyr] Tesw | 20 S \_5;;.5 ‘ 1 ‘ .
| l'bt an - " lfaes wxn. | Tese | 72" 1 73° \ \ ( |
lee t | | ] | | - |
_lis | Al *Fom iz To veotver! Yoy | 147° | ogge | \ |
} i [ u Scevs STACK tTsp2 ! jol° I 1o04° | | | !
iy | | | | i f | | \
lig | crme. whren Temp | Tw | 23° { g3° | l | |
18| Press.To SePnavs i Pw | e | g0 | { f 5
20l i t. T 1 i i i
| 2t |} Sovins uc.ivar-rc.'/h, bo— 'l, l l i !
{ 22 | Somins To ME&NmTOR L 1 | o— ] { | ‘ l
23| seei03 put STmer y | — k l l |
(24 ! ] | | | ] |
!Zi' { _’ i } ] | L__
fze | i | | - | ) l |
ley | i | l l 1 ‘ 5 |
|28 | | | | ' ]
f 29 | | l | ! '
s t ( i i | |
l \ \ l | l |
| \ | l z | ~ ‘
T i \ | P
f i C—KJ 3¢ C-.m..cn.ﬂrcbilF Trdnsom. [ wor ’“’”"""“"E
1 Lz b3 wver Nammnl—t—?" v Aim ALK execrT {nn “eTabe TEST
| T l l @ | i
T b ¢ : t ' } '

B L= - T E~3 715 659 4BS3 PARGE.GBZ2




’ti = - FPAGE . 2B 1
) TS I E P evenmomETA L comw TRt KFE 18wy
PO
[ Tovmasc | (228 | 1223 | 12:24 i i "
T— TDA‘H / Timdl ‘ Vg Fal Y ‘{Jml L'!Mﬂj?" ‘ ’
T Tar 'FoB To Brevet [ 2e Va2t 1 u® T ] {
) 2 A KRH wolow | % rH |V57,iqg?,(#5%§ ‘ \
n \ An ‘g Fﬂﬁm Gunucg! ti}__ i 2—_’ { 1.5;' ‘Zgo‘ l 1 t
mntts -fl soimer | P 1j3-1351 43 b3 i {
Tslonimes AP T of 12,91 2,6 2 d |
T | Suvemy YoITS T— 4Ly 1410 14929 | ! |
17| Powoen */ b | — 120§0 }1750¢$20¢9 ! ‘ |
T Powner %M T T2 g2 | 4k | i
e | AIr"EDB N8 cc? | T 1ygye 1 jab’ BV ! |
'Tzo ‘ | i P L ! ? l
Y l rin 'Fol, FBes hP!r-nar Teoe |35 6 hd.8 | 54, 8 l | {
] ol * ur| Teaw | $5.3 Tsp s sl | i i
Tiin | A M Ehes wxr [ Tese 1 72° 17227 L 25° | * 1
s ! l i ! i | l
(15 | mie 'FPB, Mk To veronl |l Tspy | [ﬁj"  fo” | 25" { 1
—YIOW o HoO Sd-l.uc gTacic ! TSD2 i : Jar® 48 i jpp’ ! {
ys i [ l 5 § 1 ‘ ]
iﬂsl e, wrrien Temp | TW [q} i33° (957 | \ [
T | Press. To, Senavs | Pw 7 59 bp ‘ \
1ol | l. i \ | \ ‘ |
Y tsowasucm‘m-ro,"'/m\ —_ | % | \ \ b
L;z_ fscwu T VEwTUR | o | | { |
tgay | $rer03 Pyt S¥nc y ¥ i = ! i ! } |
“{eel 3 1 ! ] E l | |
_les) . 1 | s | %. | |
2L 3‘. i | | 1 l ‘ |
“laald | i i { ‘ \ i i
g | | | | | i |
Y ‘ 1 \ < \ ’ !
EY i | | ? | | | L
- | I { | | | i
1 ; t | : ! o
N R | | i \ {
te 199 &AM R Cﬂﬁb-cju.u'rcbiif ‘rﬂd&-ﬁpm 1vv1‘ h\h\u-sﬁb}
fj VT ~u+-m-uf} Ay AILADLE HAECT {rim Tevapr T

z...z.?.tz..‘

|

| ‘ ‘

| '\

N

7

o

i ' |

715 £59 4BE3

i ]
PAGE . 204




PRGE . BGZ

¥ TOTAL PRGE.BOZ wwx

E-5

[ ) - I
2GS 1 &35

JAN 4

; wibds R Y : .
)
- Tuw o ) .
V. )
. h
. als

. ' ' 1L e
" 1wy

h [} - -

» ; :
e - LCMM ¢"(. , .
- et . -" vala \ " . .
IND“.—-\I.\ a9 \ " !.-Nﬂ cym T Ao
l—u . w1 LITed Aﬂd

)]
. e
L1 ‘
0 s AT : « H g
> —— t
o phe e . . —ywy  § —— gatLLo T
1 ey M?((a —— g 3. ) q......_.ts. Jﬂd.;
0 @ T . E
. , T VAN J-.:__.S.o ar —
] - AImovd
G : R0
. € 1OV wWAS (]} s | n%ﬁ fedp D 0]
i LI o Vivg Yu200cUD S
|
{]

(Y [T . ;




APPENDIX F

PROCEDURES




)

PARTICULATE LOADINGS AND EMISSION RATES

The particulate emission rates at this site were determined per
EPA Method 5, CFR Title 40, Part 60, Appendix A (Revised July %, 1987).
In this procedure, a preliminary velocity profile of the gases in the
flue is obtained by means of a temperature and velocity traverse. Oon
the basis of these values, sampling nozzles of appropriate diameter are
selected to allow isokinetic sampling, a necessary prereguisite for ob-
taining a representative sampie.

The sampling train consists of a heated sampling probe equipped
with a type S pitot and a thermocouple. The probe is attached to a sam-
pling module which houses the all-glass in line filter holder in a tem-
perature corntrolled oven. In addition, the sampling module also houses
the impinger case and a siiica gel drying column. The sampiing module
is connected y means of an umbilical cord to the control module which
houses the dry test gasmeter, the calibrated orifice, a leakless pump,
two inclined manometers, and all controls required for operating the
sampling train.

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

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

3a P1{1-5)
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After sampling is complete, the filter is removed and placed
in a clean container. The nozzle and inlet side of the filter holder
are quantitatively washed with acetone and the washings are stored in a
second contafiner. A brush is often used in the cleaning step to help
dislodge deposits. The samples are returned to the laboratory where
they are logged in and analyzed. The volume of the acetone rinse
("probe wash") is noted and then the rinse is quantitatively transferred
to a tared 120 cc porcelain evaporating dish and the acetone evaporated
off at 97-105 OF. This temperature is used to prevent condensation of
atmospheric moisture due to the cooling effect dnduced by the
evaporation of acetone. The acetone-free sample is then transferred to
an oven and dried at 105 OC for 30 minutes, cooled in a desiccator over
Drierite, and then weighed to the nearest .01 mg. The filter sample is
Quantitatively transferred to a 6-inch watch glass and dried in an oven
at 105 oL for two hours, The filter and watch glass are then copled in
& desiccator and the filter weighed to the nearest .01 mg. Al
weighings are performed in a balance room where the relative humidity is
hydrostatted to less than 50X relative humidity. Microscopic
examination of the samples is performed If any unusual characteristics
are observed. The weight of the acetone rinse is corrected for the
acetone blank. The Drierite column {is weighed on-site and the water
collected by Drierite §s added to the condensate so that the total
amount of absorbed water may be ascertained.

Integrated gas samples for Orsat analysis were collected at a
constant flow rate throughout each particulate run. The gas samples
were analyzed using an all-glass Orsat analyzer. Standard commercially
prepared solutions were used in the Orsat analyzer {sat. KOH for carbon
dioxide and reduced ﬁethylene blue for oxygen). In addition tc the
above, the oxygen content of the flue gas was measured at each traverse
during the particulate determinations using a Teledyne Model 320P-4
Portable Oxygen Analyzer to sample the effluent from the Method 5 train.

3a P2(7)
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Version 1.3
1/88

Interpoll Laboratories
(612)786-6020

Condensible Orqganic Compounds Analysis
(State of Wisconsin - EPA Method 5)
Method T11-8672-MW1

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

Evaporating dish{es) - 200 cc or 250 cc¢ beaker

Reagents: Methylene chloride

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

SAMPLING: -
An all-glass impinger assembly is used in the back half of

the EPA Method 5 sampling train when an organic wet catch {is to be
collected. The 1impinger assembly consists of a modified impinger, a
Greenburg Smith impinger followed by another modified impinger. The
third impinger should have a temperature measuring device at the -outlet
upstream of a final impinger or desiccant column to monitor the
temperature of the outlet gas stream. Prior to the start of the test,
each of the first two impingers should be charged with 100 g of Class 1
water. The Method 5 train should be operated as provided for in EPA
Method 5. Ice should be added to the impinger bath to keep the
temperature of the éas at the outlet at or less than 68 OF. After the
post test 1leak check, the impinger train 1is removed and impinger
contents poured into a tared all-glass sample bottle and closed with a
Teflon-1ined cap. The sample bottle is then weighed and the total
condensate calculated by subtraction of the bottle tare weight and the




Yersion 1.2

11/87

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

48 hours.
ANALYSIS

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

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

separatory funnel.

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

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

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

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

F-4
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grams = {grams recovered from aliquot) x (total volume (ml) or grams of sample)

10.

11,

12,

Version 1.2

11/87

Desiccate for two hours in a sealed desiccator and final

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

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

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

Calculation (if aliquot is taken):

“{aliguot volume (m}} or grams used)

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

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

manner.

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

The results for container B are to be marked in the fnorganic
section of Interpoll Form #1L5C-036.

F-5
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APPENDIX G

CALCULATION EQUATIONS




CALCULATION EQUATIONS

METHOD 2

T
= _ s{avg)
V. = 85.48 C (v 89) g Vo 3ad)

$ 5

Q. , = 60(1 -8B ) V. A (+—222) ( s )
s,d WS S Ts(avg) 29.92
Q, = 60V A
. . 4.995 Qs,d Gd
9 1 - Bws
RH* = 100 (thwb 0.0003641 PS (Tdb - wa))/vptdb
- !
Brs = RBIvPL /P
. 4.585 x 10'2 PsMs
TS {avg)

*Alternate equations for calculating moisture content from wet bulb and
dry buld data.
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METHOD 3

%EA

WS

CALCULATION EQUATIONS

100(%02 - ).5% CO)

0.264% N, - %02 + 0.5% CO

0.44(%C02) + 0.32 (%02) + 0.28 (%N2 + %C0)

M, (I - Bws) +0.18 Bws

d

Vye(std)

Vu(std) ¥ vm(std)




METHOD 5

CALCULATION EQUATIONS

(Pbar + Kﬁ/n.s)
v = 17.65 V_ <
m{std) m Tm(avg)
Va(stq) = 0-0472 Vi
B - Vw(std)
WS Vw(std) * Vm(std)
T v
d)
1 = 0.0044 (pslave) mistd)
PS VS An 0 (1l - Bws)
15.43 M
¢ =
S m(std)
272.3 M_P
c - B3
a T's(avg) (vw(stdj' Vm(std))
(h), = 8.5714 x 1073 ¢_Q
p’l : s s,d
1.3228 x 10T M_ A
(h ), = B
p’'2 0A
n
L ),
p 2




EA

SYMBOLS
Cross sectional area of stack, SQ. FT.
Cross sectional area of nozzle, 5Q. 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 facto;, dimensioniess
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 pdrticu]ate matter collected, g
Atmospheric pressure, IN. HG. (uncompensated)

Stack static gas pressure, IN. WC.
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RH

Tdb
Twh

Tm{avg)

Tglavg)

Tstd

Vic

\fm

Vm(std)

Vw(std)

VPtdb

Absolute pressure of stack gas, IN.HG.
Standard absolute pressure, 29.92 IN. HG.
Actual volumetric stack gas flow rate, ACFM

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

Relative humidity, %

Dry bulb temperature of stack gas, OF

Wet bulb temperature of stack gas, OF
Absolute average dry gas meter temperature, OR
Absolute average stack tempera?ure, oF
Standard absolute temperature, 528 OF (68 OF)
Total sampling time, min,

Total volume of 1iquid collected in impingers and
silica gel, ml

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

Yolume 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 Tg4p, IN. HG.
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VPtwh

AP

Vapor pressure at Typ, IN. HG

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

VYelocity pressure of stack gas, IN. WC.
Dry test meter correction coefficient, dimensionless

Actual gas density, L3/ACF

G-6




APPENDIX H

SAMPLING TRAIN CALIBRATION DATA
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Interpoll Laboratories
(612) 786-6020

Nozzle Calibration

Data Sheat
Date of Calibration: December 28, 1988 Nozzle Number 8-4
Technician: E. Trowbridge

Nozzle rotated by 60 degree increments and diameter measured to nearest
0.001 inch. Observed readings and average:

Position Diameter
(inches)
1 0.242
2 0.243
3 0.245
Average: 0.243
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Interpoll Laboratories
(612)786-6020

S-Type Pitot Tube Inspection Sheet
Pitobe No. 6-21

Pitot tube dimensions:

1. Externa} tubing diameter (Dt) 0.316 IN.
2. Base to Side A opening plane (P,) 0.464 IN.
3. Base to Side B opening plane (Pg) 0.462 IN.

Alignment:

. 0y <10° 0 Degrees
5. a, <100 0 Degrees
6. B1 <50 1 Degrees
7. By < 50 ] Degrees
8. 7 <.1250 0.02 IN.

9. W <.0625* 0.01 IN.

Distance from Pitot to Probe Components:

10. Pitot to 0.500 IN. nozzle 0.762 IN.
11. Pitot to probe sheath 3.00 IN.
12. Pitot to thermocouple (parallel to probe) 3.00 IN.
13. Pitot to thermocouple {perpendicular to probe) _0.762 IN.
Date of Inspection: Inspected by:
May 26, 1988 __E. Trowbridge
s-348(1)
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