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CORBRESPONDENCE/MEMOBANDUM STATE OF WISCONSIN

Date:

To:

From:

Subject:

January 30, 1989 4530-3
Fite Ref:

Dean Packard - AM/3

FEB 2 1989

Thomas E. Woleté?P

Particulate Stack Test Conducted on the Ellsworth Co-op Creamery
New Whey Dryver on November 8. 1988

I. SOURCE
Ellsworth Co-op Creamery
232 N. Wallace Street
El}sworth, WI 54011
Alr Emission Inventory #648020010
Contact: DuWayne Brenne, Maintenance Supt.

Phone: {(715) 273-4311

IT. SOURCE DESCRIPTION

The source is a two stage C.E. Rogers whey dryer with a
rated output capacity of 4,000 lbs per hour. The
particulate sampling was conducted on the first stage of the
process., Exhausts from this first stage main chamber pass
through twin cyclones situated in parallel prior to exhaust
to the ambient air,

ITII. SAMPLING QPERATION

A, Purpose of the Test
The purpose of the test was to show compliance with
section NR 415.05(2)(a) Wis. Adm. Code which restricts
emissions of particulate matter to 8.08 lbs per hour.

B. Sampling Firm
Interpoll, Inc.
4500 Ball Road, N.E.
Circle Pines, MN 55014

Crew Chief: Ron Rosenthall (612) 786-6020
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C. Date of Test

The test was performed on November 8, 1988. The
temperature was 40°F at the beginning of the first run
and 50°F at the end of the second run. It was cloudy
at the beginning of the first run but by the end of
the last run it had cleared. The wind was from the
west northwest at the beginning of the first run and
switched to the west southwest at the end of the
second run. The first run began at 11:05 a.m. and the
second run ended at 3:15 p.m.

D. Test Methods

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 conducted prior to the
first particulate determination to allow selection of
the appropriate nozzle diameter required for a
isokinetic sample withdrawl, Wet catch samples were
collected in the back half of the Method 5 sampling
train and analyzed as per Wisconsin DNR protocol.

An integrated flue pas 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. Orsat
analysis were conducted offsite at the Interpell Lab,

Testing on the whey dryer was conducted from a set of
five test ports on the rectangular stack
(28.0"x31.25"). The ports are located 60 inches (2,03
duct diameters) downstream of the nearest flow )
disturbance and 63.5 inches (2.1 duct diameter)
upstream of the stack exit. A 25-point traverse was
used to collect representative particulate samples.
Each traverse point was sampled four minutes to give a
total sampling time of 100 minutes per run. The
sampling time was increased because of poor flow
distribution at the test site. Only two particulate
determinations were performed due to the length of
each run. The length of the testing runs stretched
the creamery's ability to sustain production. It was
agreed that if two test runs showed conclusive
compliance, the Department would accept the results as
a valid compliance determination.
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E. Test Witness
Mr. Tom Woletz of the Western District Office in Eau

Claire was the Department of Natural Resources
representative at the test.

IV. SUMMARY OF THE RESULTS

‘ Emission Rate Isokinetic
Run Number 1bs /Hr ___Ratio
1 4.56 94 .2
2 3.63 98,3
Average 4.09 96.25%

V. APPLICABLE EMISSION LIMIT

The applicable emission limit for this emission source is
the process weight limit of 8.08 lbs/hr as calculated by the
method set forth in section NR 415.05(2)(a) of the Wisconsin
Administrative Code. The average particulate emission rate
for the twe runs is in compliance with this limit,

The isokinetic ratiec for all three runs was within the
90% - 110% range acceptable to the Department.

The opacity was 0% for the second run of the stack test.

The stack test report contained some of the information
about the test --- the witnessing form was used for the
remainder. I checked their data and the results for each
run on the computer and the results were consistent with
those calculated by Interpoll.

AMG\TWOLS . twm
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Interpoll Report No. B-246Z8
Ellsworth Coop Creamery
Ellsworth, Wisconsin

Test No. 1
Exhaust Bas Stack

Results of Particulate Loading Determinations——————nMathod S

l Run 1 Run 2
-]

Date of run i1-08-88 11-@08-88
Time run start/end..... (HRS)Y 1185/1257 13380/15195
Static pressure...... {IN.WC) -2.75 -2.75
Crouss sectional area (SB.FT) &.28 6.08
Fitot tube coefficient...... . 840 -840
Water in sample gas
CONOENSeriasesasssasssaa (ML) 0.2 2.9
impingers...... « s« (BRAMS) 2:1.02 25,2
desiccant..c.... «»» {(GRAMS) 11.2@ 19.0
total.eevaren . nsaee (GRAMS) 32.0 35.0
Total particulate material..
a-re-cs-s.COllected{grams) D.0453 @.8378
Gas meter coefficient....... 0.9945 2.9%94&
Barometric pressure.. {IN.HG) 28.989 28.98
Avg. orif.pres.drop.. {IN.WC) @.35 0.32
Avg. gas meter temp..{DEF-F) S6.1 &6.8
Volume through gas meter....
i at meter conditions... (CF) 36.74 37.8=
standard conditions. (DSCF) S56.44 35.24
g Total sampling time.... (MIN) 180,00 123. 08
Mozzle diameter...ocesa. {IN) « 125 . 125
Avg.stack gas temp .. (DEG-F) 116 117
’ Volumetric flow rateeecece.
actual..eciecucann=es CACFM) 32425 8752
dry standard....... (DSCFM) 275%0 260008
I Isokinetic variation..... (%) 94.2 28.3
H Farticulate concentration...
] actual.cvcvneeeess (GR/ACF) Q.214639 B.@1375
dry standard..... (GR/DSCF) R.01%924 2.915627
l FParticle mass rate... ({LB/HRK) 4.54 3.63

b
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ABBREVIATIONS

ACFM actual cubic feet per minute

cc (mi) .cubic centimeter (mil1liliter)

DSCFM standard cubic foot of dry gas per minute
DSML dry standard mill{liter

DEG~F (°F) degrees Fahrenheit

DIA. diameter

FP finished product for plant

FT/SEC feet per second

g gram '

GPM gallons per minute

GR/ACF grains par actual cubic foot

GR/DSCF grains per dry standard cubic foot

g/dscm grams per dry standard cubic meter

HP horsepower

HRS hours

IN. inches

IN.HG. inches of mercury

IN.WC. inches of water

LB paund

L.B/DSCF pounds per dry standard cubic foot

LB/HR pounds per hour ‘
LB/109BTU pounds per million British Thermal Units heat input
LB/MMBTU pounds per million British Thermal Units heat input
LTPD long tons per day

Mw megawatt

mg/DSCM milligrams per dry standard cubic meter

microns (um)

micrometer

MIN. minutes

ng nanograms

obhm-cm ohmcent imeter

PM particulate matter
PPH pounds per hour

PPM parts per million
ppmC parts per million carbon
ppm,d parts par million, dry
ppm,w parts per million, wet
ppt parts per trillion

PSI pounds per square inch
SQ.FT. square feet

ug micrograms

v/v percent by volume

w/w percent by waight

<

< (when following a number)

Standard conditions are defined as 68 °F (20 °C) and 29.92 IN. of mer-
cury pressurse.

i1




1 INTRODUCTION

On November 8, 1988 Interpoll Laboratories personnel conducted a
particulate emission compiiance test on the new Whey Dryer at the
Ellsworth Coop Creamery located in Ellsworth, Wisconsin. On-site testing
was performed by R. Rosenthal and D. Smith. Cocordination between testing
- activities and plant operation was provided by Duane Brenne of the
Ellsworth Coop Creamery. The test was witnessed by Tom Woletz of the
Wisconsin Department of Natural Resources.

The Whey Dryer tested is a C.E. Rogers cone type dryer. It is
direct-fired with natural gas and has a rated capacity of 4000 LB/HR of
dry product. Particulate emissions are controlled by a baghouse.

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 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
&he 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 collacted in 44-liter Tedlar bags housed
in a protective aluminum container. After sampling was complete, the bags
were sealed and returned to the laboratory for Orsat analysis. Prior to
sampling, the Tedlar bags are leak checked at 15 IN.HG. vacuum with an in-
line rotameter. Bags with any detectable inleakage are discarded.




Testing on the Whey Dryer was conducted from a set of five test
ports on the rectangular stack. These test ports are located five feet
downstream of the nearest flow disturbance and 5'-3 1/2" upstream of the
stack exit. A 25-point traverse was used to collect representative
particulate samples. Each traverse point was sampled four minutes to give
a total sampling time of 100 minutes per run (the sampling time was
increased because of poor flow distribution at this test site). Only two
particulate determinations were performed due to the length of each 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 important results of the particulate emission compliance test
are summarized in Table 1. As will be noted, the particulate emission

rate averaged 4.1 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.resuH:s, it 1s 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 compasition (Orsét and moisture) are presented first
followed 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.




Test No. 1
Exhaust Gas Stack

Interpcll Report No.

8-2658

Elisworth Coop Creametry

Ellsworth,

Wigconsin

Results of Orsat & Moisture Analyses————-Methads 3 & 4(4iv/v)

Date af run

Dry basis {orsat)

carbon dioMide.ee-ssanuanas
OMYGE s anesa eewsemrunm cvan
carbon moNDXidBeescsascnnss

Ritrogen.ccanes.

Wet basis (orsat)

carbon dioMide..csescecannas
ONYOEM . s s anvssasmnnnnns ‘o
carbon MoNDXide..seeen wanw

nitrogen.eccecssunvacnnncans

watetr VapOr.cccesvsaanssen

Dry molecular weight...s.ow.
Wet molecular weight.aecssses
Specific gravity..eneecnanne

Water mass flowa...... (LB/HR)

FO

Run 1
1i-08-88

@.42
20. 46
2.082

79.12

@.4@
19.65

2.00

1.048

Run 2
11-08-88

0.00

77.18




Interpoull Report No. 8-2658
Ellsworth Coop Creamery
Ellsworth, Wisconsin

Test No. 1
Exhaust Gas Stack

Method 35

Results of Particulate Loading Determinations

Run 1 Run 2
Date of run 11-88-88 11-08-B8
Time run start/end..... (HRS) 11@5/1257 1330/1515
Static pressure...... {IN.WHC) -B8.7% -3.75
Cross sectional area {(S8.FT) 45.08 &6.28
Pitot tube coefficient...... . 348 - 340

Water in sample gas

CONOdENSEr«cacsans=a=wsa (ML) 2.9 9.2

iMPingerS.e ... seas. (GRAMS) 21.8 25.2

desictant.e.uee.sra.. (BRAMS) 11.2 10.9

total..aeecnnenanas (GRAME) 32.8 359.2
Total particulate material..

..... w:sescallected{grams) @.2455 @.0378
Gas meter coefficient....... B.37944 Q.994&
Barometric pressure.. (IN.HB)? 28.98 28.98
Avg. orif.pres.drop.. (IN.WC) @.53 .33
Avg. gas meter temp.. (DEF-F) S6.1 66.89
Valume through gas meter....

at meter conditions...(CF) 36.%4 37.03

standard conditions. (DSCF) 35.44 3%9.84
Total sampling time.... (MIN} 100.00 100.20
Nozzle diameter.c.evave. {IN} 125 « 125
Avg.stack gas temp .. {DEG-F) 116 117
Vaolumetric flow rate....cn..

actual s iecenncaeenass (ACFM) I2425 3@752

dry standard....... (DSCFM} 27598 26000
Ispkinetic variation.....{%) 74,2 8.3

Particulate concentration...
actudl cesaennseses (GR/ARCF) 2.015639 B.2137S
dry standard..... (GR/DSCF) B.01926 @.01627

Farticle mass rate... (LB/HR) 4.546 3.63




APPENDIX A

RESULTS OF PRELIMINARY VOLUMETRIC FLOW RATE DETERMINATIONS

-




Interpaoll Report No. §-32638
Ellsworth Cocop Creamer:y
Ellsworth, wisconsin

Test Ng. 1
E:xhaust Bas Stack

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

Date of Determination...c.-vvuenres 11-28-88
Time of Determination....... (HRS) 10806
Rarometiric pressSure.. . ... (INHED | ' 28.98
Fitot tube coefficient.......-..n -84
Number of Sampling POrtSciuee..ass S
Total number of PEiINtES. s iccvansnn =29
Shape of duct. s e ensscannssvsonn Rectangul ar
Duct width.eiwuvennenuasaesss (IM) ‘ 28
Duet lemogbth.ieeireasrsaasnse- CING I1.25
DUCT Ar@8. canenreansnsnsna {SELFT) _ b.08
Direchion Oof flow.e«ssuaresnnunan up
Static pressure...........(IN.NCf -.75
AVG. Qa5 COMPavsasuwssnaews (DEG-F) 118
Moisture Content, ... ..aua. it V/V) .78
Avg. linear velocity.....{(FT/SEL) : g8%.4
Gas density..carueneesa=a (LEB/ACF? .D56521
Malecular weight...... (LB/LBMOLED 28.89
Mass flow Of QaS..eaess.as (LB/HRD ' 127545
Volumetric flow rat@.ccecescnvesn

ACtUAL. e isunnrnananaanaas SACFM) ) 32683

dry standardas.s.cesseseess {DSCFM) 27638




APPENDIX B

LOCATION OF TEST PORTS
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APPENDIX C

METHODS 2 - 5 FIELD DATA SHEETS




INTERPOLL LAEBORATORIES EPA METHOD 2 FIELD DATA_ SHEET

Job {CT L/ it (oKD S mepy =
Source _;'Y5~(;—; RATEN AT 4
Test _J/ Run /=73 Date //- . s , [:u'
Stack dimen. ~gé" TR AaT IN.
Dry bulb /& deg-F
Wet bulb /CO deg-F @
Barometric pressure <3 Y& in Hg
Static pr‘e‘s’g,‘jurs':_‘r ~, 7L ip wC LE'»—”——L[—-U—-‘
Operators ﬁ;é:‘ pra 4)__./74/, L d%h £ Schematf:c f{ &
Fitot Na. .74 =/// Cp , 5’71 be——————x= Cross Section
‘ T D70
Traverse | Fraction | Distance | Distance [velocity |Temperature]
Foint of from Stack |from End offjFressure of gas ...
No. Di ameter Wall (in) Port (in) (in WC) (deq-F)
BTG e | FOr t 1engths '?rszin.lTime start: /o nohrs
Al / A _ I
2 Z.o8 /215 5,549 /¢
- o 17.260 5081 - JAe
& _Jg.sol 23350 52,801 /2C
S 236 2¢.4< /30t 20
3 &, 4¢ /€
3 L ' 2. 5T /.
2 2.se (15
& Yo, )/ 6
= /1o~ /D
< / 2. % )17
2 .20 /7
2 J.2¢ /7
4L . & ll7
_ S 45. is
D / | 4. 50 /&
> “H. &0 s
= /. 10 /&
7 Y0 /1§
S| R /R0
& / 3 70| /20
i) R. 80 /30
s /. R0 /20
& ). o /20
S | .33 /13D
Temp. measure device: 0—-5;,:7.4_/ /C D7~ ;Z !rTimE end: /¢ 3C hrs
$-392 DS SRR I CF-012

c21 33045, 3 o

s;_: e




INTERFOLL LAEORATORIES EFA METHOD 5/17 SAMPLE t0G SHEET

Job E//,QAJ‘OA’ZL—A R elo)=) pgam o/ Date _//- §-¢s5-Test / Run

/

Source FrhAui s Gy erie 4 No. of traverse points b sl
Method - Filter—holder: Lo f Filter type: L' o £
' ~—

Sample Train Leak Check:
Pretest: (¢ ©.02 cfm at 1S5 in. Hg. (vac) :K
Fostest: -~ ,00 cfm at _ & sin. Hg. (vac),a\
Particulate Catch Data:

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

{ #/05'2.?\ [k acetone
i g other(s)

No. of probe wash bottles: /
Sample recovered by: T AP S A s T H

Condensate Data:

Weight (g)
Item
Final Tare Difference
Impinger No. 1 /T L/cf'& 2}
Impinger No. 2 ’ :
-Impinger No. 3
Condenser
Desiccant /30 /322 //
Total 32

Integrated Gas Sampling Data:

BEag Fump No. Zg 3 Eo» No. E Eag No. Z

. Bag Material: _S-laver Aluminized Tedlar Size: 24 L

Pretest leak check: C ccrsmin at QZ in. Hg.
Time start: J/CS  (HRS) Time end: (257 (HRS)

Sampling rate: 30¢C ccs/min Operator: /‘?P

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

CF=02T

S-0046RR

c-2
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INTERFOLL LARORATORIES EFA METHOD S/17 SAMPLE LOG SHEET

Job  F )/ Sweooth CoOo> CRqarrsey bate //-&-€5 Test _/  FRun J

Source Sxhursrt  qA-s STACK 7/ No. of traverse points =
Method ¢~ Filter holder: &7 Filter type: L7 .q. &
— <

Sample Train Leak Check:

Fretest: ¢ ©0.02 cfm at 15 _in. Hg. (vac) ,E/’ .
Fostest: ~ @. 2 cfm at _S in. Hg. (vac) ‘g~
{ -

Particulate Catch Data:

No.s of filters used: Recovery solvent (s}
I #(05’53 3 acetone
<glcther(s)
No. of probe wash bottles: /

Sample recovered by:

Condensate Data:

Weight (g)
Item
Finmal Tare Difference

Impinger No. 1 b 5-?_/ ?'fé QQS»-
Impinger No. 2 )
Impinger No. 3
Condenser
Desiccant /?SO :— #0 /O

Integrated Gas Sampling Data:
EBag Fump No. Z? 2 Fox No. & Bag No. ;2
Bag Material: S—layer dluhinized Tedlar Size: 44 L

Pretest leak check: ﬁz cc/min at ég[ in. Hg.
Time start: _| 330 (HRS) Time end: /& /A5 (HRS)

Sampling rate: F#& _ cc/min  Operator: j:U;D

S/N of Oz Analyzer used to monitor train outlet: f;-

CF-02T

"5-0046RR
C-4
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APPENDIX D

LABORATORY DATA SHEETS




’r b.’); L
Interpoll Laboratories ’ W/Q;JST
(&12) 7B46-6D20 :
Chain of Custody
Sample Deposition Sheet
Job_¢& /LS, oo OFATNER Y Source &jﬁa.s?z- ors  STct
Team Leader AL QssntAn) Test Site 4457344}{
Date Submitted [/ & &5 Date of Test //"?"?{‘:
.Test No. / No. of Runs Completed___<
No. of Type of Sample Analysis Required Comments
Samples
—  |Probe_wash: pAs per EPA M-5 A -
\j cetone [Pther
go-1I. Water
7
Filter: /AL
* B.F. @fs per EPA M-S .
2 5.S. Thimble (Jfs per EPA M-17
- | gz.s" G.F. fother
Q47 mm G.F.
Impinger Catch: [MN Protocol IR 22X
.I. HWater 1 Protocol
S% H D QEPA M-6 or B
T 03MS Hg Only JAcid Gases
D) [AMS Metals [formaldehyde
(-1 N NaOH [Metals
Dﬂther DDther
P Integqrated Egs per EPA M-3
- Gas sample QRs per EFPA M-10
N QOther
Oxides of [jAs per EPA M=-7A Date
Nitrogen {(NOW) gother Time (HRS)
Fuel Sample DAttached fuel Form
#S-B163RRR
Particle Size DX—Ray Sedigraph
[Bahco Method
{jother
Audit Samples
(gSul fur Dioxide (fs per EFPA M-4
DOxides of Nit. DAs per EPA M-7A
plther DDther
W

Source Information

1) Type of Source: [] Boiler [j Asphalt Plant [J InCinerator § Dryer
0 Cther

2) Fuel: [] Coal [] Wood f.Gas (0 0il [J RDF ] Other

Z) Is sample combustible? K No Yes

4) Does sample need special handling? R No [] Yes 1If yes, explain

S-278RRRR

D-1




Interpoll Laboratories
(612) 786-46020
EPA Method 3 Data Reporting Sheet
Cresat Analysis ,
Job oS gt e+ C i pm Source Exh g on? (rrs
Team Ceader L Test Site STucA
Date Submitted_ Date of Tést - ¢ . &g
Test No. / No. of Runs eggpia ed -
Date of Analysis rr-rc eoxl Technician ne A e Ay
Test/ Sample No. Buret Readings (ml) J Conc. Conc.
Run |Log Number |of CO» Oz Fe
and Type An.IZaro Pt.| After COz |After O0x [%v/v Dry |%v/v Dry
—_
1 | oo 0.92 20.¢8 0.42 20 96 Lowe
th |86 -0z 2| 40 o w2 206 3¢ ov2 | 20.96  Veve
D’é 0 F  |Avo | SRS __F
! oo 2] 20, 82 0.2} 26.67 .3t
//z = 21 L 00 o2 20 82 oz 20 6/ Y. 3¢}
08 0 F_|ovo | S s S ' [
——————— — —
1 i
2 |
peor [avolsesseessiessssemeeteesem—" )
e —— —— e ——————
1
2
O B O0F [Ave NPT )
—— — _==W__—_‘
h 1 H
2 | !
0 B p F |Ave | DDV ¥
1
2
. ]
r D B 0 F |Ave | U -ﬂ
1
2
. ]
0Bn vg _|{nem
1
2
g B p F  |Avo  HEEBGEINBEOREISINNNSINY |
1.
2
| DBOF |Avg TSNS __.
EBmbient Air QA Check EPA Method 3 Guidelines
B Oreat Analyzer System Leak Check Fuel Type F@ Range
() Fe Within EPA M-3 Buidelines Coal:
for fuel type. Anthracite/Lignite 1.0146-1.1-0
Bi tuminous 1.083-1.250
Where Fea= 20.9-D Dil:
= Distillate 1.260-1.413
Residual 1.210-1.370
Gas:
Natural 1.&600~1.83%
Propane 1.434-1.5864
F=Flasik (258 cc all glass) But ane 1.405-1.557
B=Tedlar bag (S-layer) Wood/Wood Bark 1.200~-1.120
LSC-04-BR
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Interpoll Laboratories
(612) 786-6020

EPA Method 5 Data Reparting Sheet
Impinger Catch/uWisconsin Protocol

Job___&£/seiacth _Cogu Creamerg. Source__ Sxdevst Gas
Team Leader 22 Test Site ok _
Date Submitted Date of Test_ _/~8-88
Test No. Y No. of Runs Completed_ A
Date of Analysis__/-/p-98 Technician
Solvent Phase Aqueous Phasa
Test_/ Run_ @ Dish No. 22 Dish No. <3
Field Blank Dish Tare Wt.£4.,9320qg|Dish Tare Wt. 9% T9£5q
Log Number 084{-OD |Dish+Sample Wt.g£s5 2572g|Dish+Sample Wt. ¥ 3 958qg
Comments Sample Wt. Q.00 02.Q g|Sample Wt._gQ . nnéd 3 9
Test _/ Run_ / Dish No. By Dish No. S5
Log Number & Dish Tare Wt.227. 0/28 g|Dish Tare Wt. &2 727279
Comments Dish+Sample Wt.2¢0/32giDish+Sample Wt.«2 772959
Sample Wt._9.90 /0 glSample Wt. d,a,o/% g
Test__/ Run_Z Dish No. e dd Dish Na. X4
Log Number — /0 |Dish Tare Wt.#2889£ g|{Dish Tare Wt. «2 <05 7g
Comments Dish+Sample ut.g%é?gSg Dish+Sample Wt.¥240S 249
Sample Wt.Jd.0n 3 g|Sample Wt. J.0n0n2 =]
Test Run Dish No. Dish No.
Log Number Dish Tare Wt. g|Dish Tare Wt. ]
Comments Dish+Sample Wt. g|Dish+Sample Wt. g9
Sample Wt. g|Sample Wt. g
Test Run Dish No. : Dish No.
Log Number i Dish Tare Wt. g|Dish Tare Wt. Q
Comments Dish+Sample Wt. g|Dish+Sample Wt. s ]
Sample Wt. glSample Wt. q
Tast Run Dish Na. Dish No.
Log Mumber Dish Tare Wt. g|Dish Tare Wt. qQ
Commantg Dish+Sample Wt. g|Dish+Sample Wt. a
Sample Wt. ‘g|Sample Wt. _ g
Results Solvent Phase: Blank Solvent Wt. ]
Field Blk. Run 1 Run 2 Run 3 Run 4 Run 5
[(PnooZ 1 80070 1o doac | I | .
Results Aqueous Phase:
Field Blk. Run 1 Run 2 0-3 Run 3 Run 4 Run 3

[ 00002 [ 6.00/5 T0.0902 | i I | . JLSC-03WYR
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Interpoll bLaboratories
{612) 78B6-6220

EPA Method S Data Reporting Sheet
Probe/Cyclone Wash

Jeb__ £//5 cvantth Coog Source Exhas. ot (oS

Team Leader AR Test Site SHhwe ofT

Date Submitted Date of Test_//~g- 42

Test No. / No. of Runs Completed__ £

Date of Analysis__ ///0-88 Technician

Transport Leakage B’None 0 ml Solvent__ _Aceho o o

Test / Run_® Dish No. yd

Field Blank Dish Tare Wt., _ 45, 2872 g

lL.og Number_70s6~2C/ Dish+Sample Wt. 4~ I &7 9

Val. of Sclvent_ =0 ml Sample Wt. g9

#Solvent Residue_g.5 ug/ml

Test__/_ Run_/ Dish No. /&

Vol. of Solvent_sZ¢C ml Dish Tare Wt. > RIS Y g

Log Number -0 Dish+Sample Wt. ¥8 28 77 g

Comments Sample Wt. g

Test __/ Run_2 ) Dish No. pLs

Vol. of Solvent_s25 ml Dish Tare Wt.__«? g/8<% g

Log Mumber - 1 Dish+Sample Wt. _¥2 g5 335~ g

Comments Sample Wt. g

Test Run Dish No.

Vol. of Solvent ml Dish Tare Wt. g

Log Number . Dish+Sample Wt. g

Comments Sample Wt. g

Test Run Dish No.

Vol. of Sclvent ml Dish Tare Wt. g

Log Number Disgh+Sample Wt. g

Comments Sample Wt, qQ

Test Run Dish No.

Vol. of Solvent _ml - Dish Tare Wt. g

Log Number ' Dish+Sample Wt. g

Comments Sample Wt. g
#Solvent Residueégiugfm1=t(3ample Wt.__ g){(1D&)1/Vol. of Sol. ml

EFPA-MS Acetone Residue Blank Spec. (7.8 ug/ml

Results:

Field Blk. Run 1

Run 2

Run 3 Run 4

Run S

J.0324

b, 0B 4Y

D-4
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Interpoll Laboratories
(612) 7B6-6020Q

EPA Method 5 Data Reporting Sheet
Filter Gravimetrics

Job = s Creamery Saurce_ Exhaust o c
Team Leader__ KA 7 Test Site ot ALY
Date Submitted Date of Test 2~ -28
Test No. / No. of Runs Completed_ 2
Date of Analysis__ 4o -88 TachnxcxanMM___
Test _ / Run_0 Filter No. 0528
Field Blank Filter Type v Al
Log Number 7086 -2 Filter Tare Wt._ 0,92/ g
Comments Filter+Sample Wt. _42_23152___9
' Sample Wt.
Test _/ Run _L Filter No. o029
Log Number -&5 Filter Type v
Comments Filter Tare Wt._0O.5/ 44 g
Filter+Sample Wt. &. 22970 g
Sample Wt. g
Tast / Run__ 2 Filter No. o256 X
Log Number -DT Filter Type j"
Cammants Filter Tare Wt.__ 2.922 )
Filter+Sample Wt. 0 92.‘2 g
Sample Wt.
Tast Run Filter No.
Log Number Filter Type
Comments Filter Tare Wt. g
Filter+Sample Wt. g
Sample Wt. e}
Tast Run Filter No.
Log Number Filter Type
Comments Filter Tare Wt. [}
Filter+Sample Wt. q
Sample Wt. ' g
Tast Run Filter No.
Log Number Filter Type
Comments Filter Tare Wt. g
Filter+Sample Wt. (o]
Sample Wt. g
Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
o.0104 | 6.0003
Field Blk. Run 1 Run 2 Run 3 Run 4 Run 3
/
0.0485 | 5.037%
LSC-02PR
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APPENDIX F

PROCEDURES




Particulate Loadings and Emission Rates

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

representative sample.

The sampling train consists of a heated glass-lined sﬁmpIing
probe equipped with a Type S pitot and a thermocouple. The probe is
attached to a sampling module which houses the all-glass in line filter
holder in a temperature controlied oven. In addition, the sampling
module also houses the impinger case and a Drierite drying column. The
sampling module is connected by means of an umbilical cord to the
control module which houses the dry test ogasmeter, the calibrated

orifice, a leakless pump, two inclined manometers, and all controls

required for operating the sampling train.

Particulate samples were collected as follows: The sample gas

fn through the sampling probe isokineticaily and passed

was drawn
The

through a A4-inch diameter Gelman Type A/E glass fiber filter.
particulates were removed at this point and collected on the filter.
The gases then passed through an fce-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 gasmeter provides instantaneous flow rate data.

A representative particulate sample was acquired by sampling
for equal periods of time at the centroid of a number of equal area
The sampling rate is adjusted at each site such

regions in the duct.
Nomographs are used to

that an isokinetic sampling condition prevails.
aid in the rapid determination of the sampling rate.

: 3a P1(1-5)
Fel




After sampling is complete, the filter is removed and placed
in a clean container. The nozzle and inlet side of the filter holder
are quantitatively washed with acetone and the washings are stored in a
second container. A brush is often used in the cleaning step to help
dislodge deposits. The samples are returned to the laboratory where
they are logged in and analyzed. The volume of the acetone rinse
{"probe wash") is noted and then the rinse is quantitatively transferred
to a tared 120 cc porcelain evaporating dish and the acetone evaporated
off at 97-105 OF. This temperature is used to prevent condensation of
atmospheri¢ moisture due to the cooling effect dinduced 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 giass and dried in an oven
at 105 oC for two hours. The filter and watch glass are then cooled in
a desiccator and the filter weighed to the nearest .01 mg. AN
weighings are performed in a balance rpom where the relative humidity is
hydrostatted to 1less than 50X relative humidity. Microscopic
examination of the samples is performed if any unusual characteristics
are observed. The weight of the acetone rinse 1is corrected for the
acetone blank. The Drierite column is weighed on-site and the water
collected by Drierite is added to the condensate so that the total
amount of absorbed water may be ascertained. '

Integrated gas samples for Orsat analysis were collected at a
constant flow rate throughout each particulate run. The gas samples
were analyzed using al all-glass Orsat analyzer. Standard commercially
prepared solutions were used in the Orsat analyzer (sat. KOH for carbon
dioxide and reduced methylene blue for oxygen). In addition to 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 § train.

3a P2(7)




Version 1.3
1/88

Interpoll Laboratories
(612)786-6020

Condensible Organic Compounds Analysis
(State of Wisconsin - EPA Method 5)
Method T1-8672-M1

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)
i

SAMPLINSG ;
An all-glass impinger assembly is used in the back half of

the EPA Method 5 sampling train when an organic wet catch is to be
collected., The impinger assembly consists of a modified impinger, a
Greenburg Smith impinger followed by another modified {impinger. The
third impinger should have a temperature measuring device at the-outlet
upstream of a final dimpinger 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 gas at the outlet at or less than 68 OF. After the
post test leak check, the impinger train is removed and impinger
contents poured into a tared alli-glass sample bottle and closed with a

"Teflon-lined cap. The sample bottle is then weighed and the total

condensate calculated by subtraction of the bottle tare weight and the




Version 1.2

- 11/87

weight of initial water added to the impingers (200 g). A label fis

affixed and the sample is returned to the laboratory for analysis. The

sample should be stored at 4 OC 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 samp]é container with distilled water and add to
separatory funnel.

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

4, The sample is then extracted consecutively with three 50 c¢
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 ft 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 cocling to lower
the temperature of the container below the dew point otherwise
water will be condensed in the container. '

F-4




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. A}l weighings should be
made to nearest 0.1 mg (four places).

The remaining 1liquid in the separatory funnel 1{s then

_transferred to a tared beaker marked B and is evaporated to

dryness at 220 OF + 10 OF. The analyst may take an aliquot of
the sample, transferring it to a tared beaker and evaporate to
dryness at 220 9F + 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):

(aliquot volume (ml) or grams used)

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

A field blank should be analyzed in an identical manner. If a
field blank is not submitted, take an aliquot of Class 1 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 #L5SC-036.

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

CALCULATION EQUATIONS




CALCULATION EQUATIONS

METHOD 5

P+ AH/13.6

= i bar
Vostdy = 17465 Vo ¥ [—7
: m(avg)
Vw(sTd) = 0.0472 Vls
- Vw(s‘fd)
ws Vw(s+d) * Vm(s‘l‘d)
T v
_ s(avg) m(std)
' = 0.094 [s——a 611 -8 Y
s 5 -n WS
15.43 M
C = —2E
s Vm(std)
272.3 M_P
c = 23
a Ts(avg) {Vw(sfd) * Vm(sfd)]
(m = -3
mp)1 8.5714xI10 Cs Qs,d
i 1.3228x10" M, A
(mp)2 = 5 An
(m) + (m)
m = P 1 P2
p 2

G-1
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SYMBOLS

Cross sectional area of stack, $Q. FT.

Cross sectional area of nozzle, S9. FT.

Water vapor in gas stream, proportion by volume

Pitot tube coefficient, dimensionless

Concentration of parTicula}e 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
Specifiq gravity (relative to air), dimensionless
Isokinetic vartation, percent by volume

Molecular welght of stack gas, ¢ry basis, g/g - mole.
Mess 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. ﬂé {uncompensated)

Stack static gas pressure, [N. W.C.

Standard absolute pressure, 29,92 IN. HG

CE4-2




v

m{s+d)

Valstd) =

v
s

VP4

Actual volumetric stack gas flow rate, ACFM

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

Refative humidity, %

Dry bulb +empera+ure of stack gas, °F

Wet bulb temperature of stack gas, °r

Absclute average dry gas meter temperature, °r

Absolute average stack temperature, oR

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

Total sampling *lpe, min.

Total volume of liquld collected in impingers and stlica gel, ml
Volume of gas sample as measured.by dry gas meter, 'CF

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

Volume of water vapor in the gas sample corrected to standard
conditions, SCF

Average actual stack gas wvelocity, FT/SEC

Vapor pressure at Tdb' IN. -HG

Yapor pressﬁre at wa, IN, HG

Average pressure dlffarential across the orlitice meTer,‘tN, w.C.

Velocity pressure of stack gas, IN. W.C.

Ory test meter correction coefficient, dimensionless




APPENDIX H

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

Nozzle Calibration

Data Sheet
Date of Calibration: November 8, 1988 Nozzle Number 6-2
Technician: R. Rosenthal

Nozzle rotated by 60 degree increments and diameter measured to nearest

0.001 inch. Observed readings and average:

Position Diameter

{(inches)

1 0.125

2 0.126

3 0.124
Average: 0.125
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