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DATE : July 15, 1988 

TO: F i l e s  

- 
FILE REF: 4530 

FROM : Joe Brehm - AM/3 $w ,n 
SUgTECT: Review of the Stack T e s t  Performed a t  F6A Dairy Products, Dresser 

I .  SOURCE 

E M  Dairy Products, Inc. 
P.O. Box 278 
Highway 35 
Dresser, W I  54009 

Plant Contact: M r .  John Nelson, Uanager, (715) 755-3485 

FID No.: 649028820. Stack #S12, Process #P30 

Test Date: March 29 .  1988 

11. SOURCE DESCRIPTION 

The source tes ted w a s  a sveet whey drying and bagging process, 
manufactured by Sterner Industr ies ,  Inc. The system includes a 
v e r t i c a l  spray dryer and f lu id ized  bed, and the associated bagging 
operation fo r  the dr ied whey. 
5,000 lb s /h r  of sveet whey a t  50% moisture and can produce 2.500 lbs/of 
dry whey a t  3% moisture. 
f i r ed .  hrring the t e s t  the system vas operating a t  i t s  ra ted  capaciry. 

The drying system emissions a re  controlled by a ventur i  scrubber 
followed by a cyclonic separator.  The pressure drop across the venturi  
vas approximately 3.9 inches, W.C. The scrubber water recirculat ion t o  
the ventur i  averaged 64 gallons per minute. Emissions from the bagging 
operation are controlled by a baghouse, w i t h  emissions from the 
baghouse vented back t o  the main exhaust duct, just before the ventur i .  
There a re  a l so  four product recovery cyclones which a l so  help control 
emissions. 
dryer,  one fo r  the f lu id ized  bed, and one for  the product l i n e  located 
just before the storage hopper. 
within the dryer system, they a re  not vented t o  the ambient air. 
pressure drop across the cyclones was 4 inches, W.C. 

The dryer has a rated capacity of 

The dryer and f luidized bed are  natural  gas 

There are two primary cyclones fo r  the v e r t i c a l  spray 

Epissions from the cyclones a re  kept 
The 

. . . . . .. . 
- ~~ 
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111. SAMPLING OPERATION 

A. puroose of T e s t  

The purpose of the tes t  w a s  t o  demonstrate compliance with the 
emission l i m i t s  of permits No. 87-SJK-010 issued on May 4 ,  1987. 
The permit a l so  required one Method 5 run t o  be performed t o  
measure the par t icu la te  loading a t  the venturi i n l e t .  

Interpol1 Laboratories 
4500 B a l l  Road, N.E. 
Circle Pines, HN 55014 

C r e w  Chief: M r .  John Buresh, (612) 786-6020 

C. pate of Te S t  

The test  w a s  performed on March 29, 1988. 
day with the winds from the west a t  8 t o  10 mph and an ambient 
temperature of 36' F. 

It w a s  a par t ly  cloudy 

The test method used was EPA Method Five as found i n  the Federal 
-, Volume 42, #160, August 18, 1977. The test w a s  
performed through the c i rcu lar  s t e e l  stack, 31 inches inside 
diameter. Twenty points were sampled, ten per po r t ,  for  three 
minutes per point.  
acceptable. 

Three such runs were done. which w a s  

E. yes t U i  tnes S 

Mr. Jlm Ross of the Department's Northwest Dis t r ic t  Office, 
Spooner, w a s  the test  w i t n e s s .  

IV. SUMMARY OF RESULTS 

The r e s u l t s  l i s t e d  are those as calculated by the Department. 
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Emission Emission Concentration Isokinetic 
- 

RUn Rate Wet Basis Ratio 
t&4&sx Ilb/hr) ( l b / 1 . 0 0 0 , l b e a s )  0 

1 2.55 
2 1.91 
3 1.55 

0.0329 
0.0245 
0.0201 

99.34 
98.62 
98.71 

Ave . 2.00 0.0258 98.89 

V. APPLICABLE EMISSION LIMIT 

The emission limits that apply to this source are either 0.2 lbs/1.000 
lbs exhaust gas as stated in s. NR 415.05(1)(m), W i s .  Adm. Code, or 
using the process weight rate equation where the equation is E - 3.59 
Po'62, 8 .  NR 415.05(2)(a)l., Wis. Adm. Code, whichever limit is more 
restrictive. 

VI. DISCUSSION OF RESULTS 

The emission concentration of 0.0258 lbs/1.000 lbs exhaust gas is well 
under the limit of 0.2 lbs/1,000 lbs. The process weight rate limit 
using 5.000 lbs as the process weight, is 6.3-lbc/hr, which is more 
restrictive and therefore the applicable limit. 
of 98.89% is within the limits of 90%-110% that the Department uses to 
judge the validity of stack tests. I checked the field and laboratory 
test and found it to be complete and accurate. 
for saturated stack gas conditions, which existed, nor did they adjust 
the moisture collected in the sampling train accordingly. 
corrections and ran the data through the Department's computer program. 
Those results are attached. 

Visible emissions were at zero percent during the entire test. 

A permit requirement of one Method Five run that was to be performed 
for particulate loading at the venturi inlet was not performed because 

Tne isokinetic ratio 

Interpol1 did not check 

I nade the 

there wasn't a proper sampling location. . . . 
.. .. .. . 

The report contained all necessary calibration data for the test 
equipment. 
from the witnessing form. 

Operational data.for the whey dryer system vas obtained 

JB:dl/PC14 
D:\8807\AH9S6AWD.JCB 

cc: Jim Ross - "D 
Joe Perez - An/3 
U . S .  EPA - Region V 



NAME OF SOURCE: F M  DAIRY 

LOCATION OF SOURCE: DRESSER UI 

PROCESS TESTED: WHEY DRYER 

DATE OF TEST: 3-29-88 

RUNNUMBER: 1 

N NUMBW OF -.a€ I 0 

VM 

PB BAR PRESS,STATION= 28.95 IN HG 

VL TOTAL VOL OF WATER COLLECTED= 62.4 ML 

XCO2 X CARBON DIOXIDE BY VOL,DRY BASIS= .93 Z 

202 2 OXYGEN BY VOL,DRY BASIS= 20.06 X 

XCO X CARBON MONOXIDE BY VOL, DRY BASIS= 0 2 

XN2 X NITROGEN BY VOL,DRY BASIS= 79.01 4 

DGM VOL,METER COND DRY= 38.902 CPD 

CP PITOT TUBE COEFFICIENT- -84 

PS STACK PRESS= 28.94 IN HG 

AS AREA OF THE SMPLING SITE= 5.24 SQ FEET 

MT TOTAL DRY PARTICULATE= .0438 GM 

T TOTAL SAMPLING TIME= 60 !4IN 

AN AREA OF THE NOZZLE= .000199 SQ FEET 

. .  ~ 
~.. . . . . .  . .  

-. . .  .. . ...... 

............. . .  



F&A DAIRY,= DRYER,RUN: 1 

PARTICULATE FIELD DATA 

SAMPLING 

POINT 

NUEIBER 

1 
2 
3 
4 
5 . 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

AVERAGE 

VALUES 

STACK 

TEMP 

DEG F 

104.0 
104.0 
104.0 
104.0 
104.0 
103.0 
103.0 
102.0 
102.0 
102.0 
103.0 
103.0 
103.0 
103.0 
103.0 
103.0 
103.0 
103.0 
103.0 
103.0 

TS= 

563.1 
DEG R 

VELOCITY 

PRESS 

IN 820 

0.940 
1.000 
1.050 
1.050 
1.070 
1.040 
1.100 
1.150 
1.100 
1.000 
1.050 
1.070 
1.090 
1.060 
1.060 
1.050 
1.200 
1.250 
1.200 
1.100 

SQ ROOT 

VEL 

PRESS 

0.96954 
1.00000 
1.02470 
1.02470 
1.03441 
1.01980 
1.04881 
1.07238 
1.04881 
1.00000 
1.02470 
1.03441 
1.04403 
1. Q2056 
1.02956 
1.02470 
1.09545 
1.11803 
1.09545 
1.04881 

SR(VP)= 

1.039391 

ORIFICE METER DRY GAS METER 

PRESS DROP TEUP DEG F 

IN H20 

1.180 
1.250 
1.320 
1.320 
1.340 
1.310 
1.390 
1.460 
1.390 
1.270 
1.330 
1.360 
1.380 
I .  350 
1.350 
1.340 
1.530 
1.590 
1.530 
1.400 

OF- 

INLET 

76.0 
78.0 
80.0 
80.0 
82.0 
83.0 
84.0 
84.0 
85.0 
85.0 
84.0 
85.0 
86.0 
87.0 
87.0 
88.0 
88.0 
88.0 
89.0 
90.0 

TM= 

1.3695 537.275 
IN H20 D E  R 

.. . ~ - 

. .. 

OUTLET 

66.0 
67.0 
67.0 
67.0 
67.0 
68.0 
68.0 
69.0 
70.0 
70.0 
71.0 
71.0 
71.0 
72.0 
72.0 
73.0 
73.0 
73.0 
73.0 
74.0 

. _I. . . .i.._.. .,,- .~.  _ _  ...-...,, ::.> ..,.i,.. . . .  . . .. 
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FM DAIRY ,WHEY DRYER,RUN: 1 
- 

CALCULATED RESULTS 

TS STACK TWPERATURE = 103.1 DEG F 

VMSTD DGM VOL,STD COND DRY= 37.11968 SCFD 

VWSTD VOL OF WATER VAPOR,STD CONI)= 2.937168 SCF 

M 

MU MOLE FRACTION OF DRY GAS= .926675 

MWD 

MWS 

VS 

QACT ACTUAL STACK GAS FLOW RATE= 19510.77 CFM 

QSTD 

ZFA AVE 1: EXCESS AIR= 2511.766 7: 

PMRA 

PMRC 

PMR(AVE) 

C 

DGR 

LB/MLB 

WGR 

LB/MLE 

ZISR X ISOKXNETIC RATIO= 99.34454 X 

X MOISTLlRE IN STACK GAS BY VOL,STD C O D  7.332499 X 

MOLECULAR WT OF STACK GAS.DRY BASIS= 28.9512 LB/LB-MOLE 

MOLECULAR WT OF STACK GAS,WET BASIS= 28.1482 LB/LB-MOLE 

AVE STACK GAS VELOCITY,STACK CONI)= 62.05715 FPS 

AVE STACK GAS FLOW RATE,STD COND DRY= 16397.86 SCFMD 

AVE PMR BY RATIO OF AREAS METHOD; 2.542663 LB/m 

AVE PMR BY CONC METHOD= 2.559439 LBhR 

AVE PMR.STD COND DRY= 2.551051 D/HR 

EMISSION CONC,STD COND DRY= 1.8206893-02 GR/SCFD 

AVE STACK GAS RATE.STD COND DRY= 73872.23 LB/HR 

EMISSION CONC.STD COND DRY= 3.453329B-02 LB/W OF DRY GAS 

AVE STACK GAS RATE.STD COND WET= 77506.45-LB/IIR 

EMISSION CONC,STD COND WE- 3.2914053-02 LB/W OF WET GAS 



NAFLE .OF SOURCE: F M  DAIRY 

LOCATION OF SOURCE: DRESSER WI 

PROCESS TESTED: WHEY DRYER 

DATE OF TEST: 3-29-88 

, '> 

RUNNUMBER: 2 

N NUMBER OF SAMPLING POINTS= 20 

VH DGM VOL,METw COND DRY= 39.601 CFD 

PB BAR PRESS,STATION= 28.95 IN RG 

VL TOTAL VOL OF WATER COLLECTED= 57 ML 

%C02 Z CARBON DIOXIDE BY VOL,DRY BASIS= .43 % 

%02 Z OXYGEN BY VOL,DRY BASIS= 20 .5  % 

%CO ;i CARBON MONOXIDE BY VOL. DRY BASTS= 0 % 

732 Z NITROGEN BY VOL,DRY BASIS= 79.07 4 

CP PITOT TUBE COEFFICIENT= .84 

PS STACK PRESS= 2 8 . 9 4  IN EG 

AS AREA OF TEE SAMPLING SITE= 5.24 SQ FEET 

MT TOTAL DRY PARTICULATE= .0327 GM 

T TOTAL SAMPLING TIME= 60 HIN 

AN AREA OF THE NOZZLE= .000199 SQ FEET - 



F M  DAIRY,UHEY DRYER.RUN: 2 

PARTICULATE FIELD DATA 

SAMPLING STACK 

POINT TEMP 

NUMBER DEG F 

1 102.0 
2 102.0 
3 102.0 
4 102.0 
5 102.0 
6 102.0 
7 102.0 
8 102.0 
9 102.0 
10 102.0 
11 95.0 
12 97.0 
13 99.0 
14 99.0 
15 99.0 
16 99.0 
17 99.0 
18 99.0 
19 99.0 
20 99.0 

AVERAGE TS= 

VALUES 560.2 
DEG R 

VELOCITY 

PRESS 

IN H20 

1.000 
1.100 
1.100 
1.100 
1.110 
1.140 
1.250 
1.180' 
1.070 
0.990 
1.000 
1.060 
1.050 
1.150 
1. 180 
1.190 
1.100 
1.070 
1.100 
0.810 

SQ ROOT ORIFICE HETW DRY GAS METER 

VEL PRESS DROP TEMP DEG F 

PRESS 

1.00000 
1.04881 
1.04881 
1.04881 
1.05357 
1.06771 
1.11803 
1.08628 
1.03441 
0.99499 
1.00000 
1.02956 
1.02470 
1.07238 
1.08628 
1.09087 
1.04881 
1.03441 
1.04881 
0.90000 

SR(VP)= 

1.041861 

IN E20 INLET 

1.270 85.0 
1.400 88.0 
1.410 89.0 
1.410 90.0 
1.420 91 .o 
1.460 92.0 
1.610 92.0 
1.520 92.0 
1.380 93.0 
1.270 93.0 
1.300 91.0 
1.380 91 .o 
1.360 93.0 
1.490 93.0 
1.530 . 93.0 
1.540 94.0 
1.430 94.0 
1.390 94.0 
1.430 94.0 
1.050 94.0 

OP= TM= 

1.4025 544.75 
IN E20 DEG R 

OUTLET 

76.0 
76.0 
76.0 
76.0 
76.0 
77.0 
77.0 
77.0 
77.0 
78.0 
78.0 
78.0 
78.0 
79.0 
79.0 
79.0 
79.0 
79.0 
79.0 
80.0 

. . , . .  . .. . . . . .. . 

. . ~ .- -~ . 



FM DAIRY,WHFI DRYER,RUN: 2 

CALCULATED RESULTS 

TS STACK TEMPERATURE = 100.2 DEG P 

WSTD Drm V0L.STD COND DRY= 37.27126 SCFD 

VWSTD VOL OF WATER VAPOR,STD COND= 2.68299 SCF 

ZM 

MD MOLE FRACTION OF DRY GAS= .9328485 

MJD 

MWS 

VS AVE STACK GAS VELOCITY,STACK C O D  62.03387 FPS 

QACT ACTUAL STACK GAS FLOW RATE= 19503.45 CFM 

QSTD AVE STACK GAS FLOW RATE,STD COND DRY= 16586.33 SCPMD 

%EA AVE X EXCESS AIR= 5474.268 X 

PMRA AVE PMR BY RATIO OF AREAS METHOD= 1.89829 LB/I€R 

PMRC AVE PMR BY CONC METHOD= 1.924916 LB/HR 

PMR(AVE) 

C 

DGR 

LB/MLB 

WGR 

X MOISTURE IN STACK GAS BY VOL,STD C O W  6.715156 X 

MOLECULAR WT OF STACK GAS,DRY BASIS= 28.8888 LB/LB-MOLE 

MOLECULAR WT OF STACK GAS,WET BASIS= 28.1576 LB/LB-MOLE 

AVE PMR.STD COND DRY= 1.911603 LB/AR 

EMISSION CONC,STD COND DRY= 1.3537533-02 GR/SCFD 

AVE STACK GAS RATE,STD COND DRY= 74560.23 LB/m 

EMISSION C0NC.STD COND DRY= 2.5638373-02 LB/W OF DRY GAS 

AVE STACK GAS RATE.STD COND WET= 77904.45 LB/m 
- - .. 

LB/MLB EMISSION CONC.STD COND WET= 2.4537793-02 LB/m OF WET GAS 

XISR 2 ISOKINETIC RATIO= 98.61678 X 

. , , . . . . . . . . .  ... . _ _  ...- - .* . - , .  ._.._ ---. '.3r..r ...... ~ . .  . . . . . . . . . . . . .. .. . . . .  . . .  . .  



NAKE OF SOURCE: F U  DAIRY 

LOCATION OF SOURCE: DRESSER WI - 

PROCESS TESTED: WHEY DRYER 

DATE OF TEST: 3-29-88 

RUNNUMBER: 3 

N "BW OF SAMPLING POINTS= 20 

VM DGM VOL,METER COND DRY= 39.411 CFD 

PB BAR PRESS,STATION= 28.95  IN HG 

VL TOTAL VOL OF WATER COLLECTED= 56 .4  ML 

ZC02 Z CARBON DIOXIDE BY VOL,DRY BASIS= .5  X 

202 Z OXYGEN BY VOL,DRY BASIS= 20.48 4 

ZCO 7 CARBON MONOXIDE BY *>,X, DEY BASIS= 0 2 

ZN2 Z NITROGEN BY VOL,DRY BASIS= 79.02 % 

CP PITOT TUBE COEFFICIENT= .84 

PS STACK PRESS= 28.94 IN HG 

AS 

MT TOTAL DRY PARTICULATE= .0265 GH 

T TOTAL SAJ4PLING TME= 60 MIN 

AN AREA OF TIIE NOZZLE= .000199 SQ FEET 

AREA OF THE SAMPLING SITE= 5 .24  SQ FEET 

... 

. .~ . 

. .. 

.- 

. . . . .,I^_.._____^_ ~ .... -- . 



F U  DAIRY,WHEY DRYF.R.RUN: 3 

PARTICULATE F I E t D  DATA 

SWLING 

POINT 

NUMBER 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

AVERAGE 

VALUES 

STACK 

TEMP 

DEG F 

103.0 
103.0 
103.0 
103.0 
103.0 
103.0 
95.0 
95.0 
95.0 
100.0 
100.0 
100.0 
100.0 
100.0 
1QC!.O 
100.0 
100.0 
100.0 
100.0 
100.0 

TS= 

560.15 
DEG R 

VELOCITY 

PRESS 

I N  H20 

0.900 
0.990 
1.090 
1.040 
1.050 
0.990 
0.950 
1.150 
1.100 
1.030 
1.100 
1.070 
1.070 
1.050 
1 .OS0 
1.20c 
1.200 
1.250 
1.200 
0.850 

SQ ROOT 

VEL 

PRESS 

0.94868 
0.99499 
1.04403 
1.01980 
1.02470 
0.99499 
0.97468 
1.07238 
1.04881 
1.01489 
1.04881 
1.03441 
1.03441 
1.02470 
1.02470 
1.09545 
1.09545 
1.11803 
1.09545 
0.92195 

SR(VF')= 

1.031564 

O R I F I C E  METE3 

PRESS DROP 

I N  E20 

1.160 
1.270 
1.400 
1.340 
1.350 
1.280 
1.240 
1.500 
1.440 
1.350 
1.430 
1.380 
1.390 
1.360 
1.360 
1.560 
1.560 
1.620 
1.560 
1.100 

OF= 

1,3825 
I l i  E20 

DRY GAS HETW 

TWP DEG P 

INLET 

89.0 
92.0 
93.0 
94.0 
94.0 
94.0 
94.0 
94.0 
94.0 
94.0 
92.0 
94.0 
94.0 
94.0 
94.0 
95.0 
95.0 
95.0 
95.0 
95.0 

TM= 

547 
D E  R 

OUTLET 

80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
81.0 
81.0 
81.0 
81.0 
81.0 



F M  DAIRY,WHEY DRYFR,RUN: 3 

CALCULATED RESULTS 

TS STACK TEMPERATURE = 100.15 DEG F 

WSTD DGM VOL,STD COND DRY= 36.93799 SCFD 

VWSTD VOL OF WATER VAPOR,STD C O W  2.654748 SCF 

ZM 

MD MOLE FRACTION OF DRY GAS= ,9329486 

Mk?) 

MIS 

VS 

PACT 

QSTD 

ZZA A\; ;i ZXCESS PI% 5371.395 X 

PMRA 

PMRC 

PKR(AVE) 

C 

DGR AVE STACK GAS RATE.STD COND DRY= 73846.99 D/HR 

LB/MLB 

WGR AVE STACK GAS RATE,STD COND WET= 77152.73 LB/HR 

LB/MLB 

XISR X ISOKINETIC RATIO= 98.71443 X 

X MOISTURE IN STACK GAS BY VOL,STD C O W  6.705139 X 

MOLECULAR WT OF STACK GAS.DRY BASIS= 28.8992 LB/LB-MOLE 

MOLECULAR WT OF STACK GASPWET BASIS= 28.16839 LB/LB-MOLE 

AVE STACK GAS VELOCITY,STACK COND= 61.40628 FPS 

ACTUAL STACK GAS FLOW RATE= 19306.13 CF” 

AVE STACK GAS FLOW RATE,STD COND DRY= 16421.75 SCFMD 

AVE PMR BY RATIO OF AREAS METHOD= 1.538369 LB/HR 

AVE PMR BY CONC METHOW 1.558404 LB/AR 

AVE PMR,STD COND DRY= 1.548386 LB/AR 

EMISSION CONC,STD COND DRY= 1.1069773-02 GR/SCpD 

EMISSION CONC,STD COND DRY= 2.0967493-02 LB/MLB OF DRY GAS 

EMISSION CONC,STD COND WET= 2.0069113-02 D/MLB OF WET GAS 
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ACFH 
cc (ml) 
DSCFH 
DSHL 
DEG-F (OF) 
D I A .  
R / S E C  
g 
GPH 
GR/ACF 
GR/DSCF 
g/dscm 
HP 
HRS 
I N .  
IN.HG. 
1N.WC. 
LB 
LB/DSCF 
LB/HR 
LB/lO"BTU 
LB/HHBTU 
LTPD 
MW 
mg/DSCH 
microns (um) 
MIN. 
n9 
ohm-cm 
PM 
PPH 
PPM 
PDmC 
Pm,d 
PMn,W 
PDt 
PSI 
SQ.FT. 
U9 
v/v  
w/w 

actual  cubic fee t  per minute 
cubic centimeter ( m i l l i l i t e r )  
standard cubic f o o t  o f  dry gas per minute 
dry standard m i l l i l i t e r  
degrees Fahrenheit 
diameter 
fee t  per second 
gram 
gal lons per minute 
grains per actual cubic foot 
grains per  dry standard cubic foo t  
grams per dry standard cubic meter 
horsepower 
hours 
inches 
inches o f  mercury 
inches o f  water 
pound 
pounds per dry standard cubic foot 
pounds per hour 
pounds per m i l l i o n  B r i t i s h  Thennal Uni ts  heat i npu t  
pounds per m i l l i o n  B r i t i s h  Thermal Uni ts  heat inpu t  
long tons per day 
megawatt 
mi l l ig rams per dry  standard cubic meter 
micrometer 
minutes 
nanograms 
ohmcentimeter 
p a r t i c u l a t e  matter 
pounds per hour 
pa r t s  per m i l l i o n  
par ts  per m i l l i o n  carbon 
par ts  per m i l l i o n ,  dry 
par ts  per m i l l i o n ,  wet 
par ts  per t r i l l i o n  
pounds per square inch 
square f e e t  
micrograms 
percent by volume 
percent by weight 

Standard condi t ions are defined as 68 OF.(20 OC)  and 29.92 IN.  of  mer- 
cury pressure. 

iii 



I INTRODUCTION 

On March 29, 1998, I n t e r p o l l  Laboratories personnel conducted a 
p a r t i c u l a t e  emiss ion compliance t e s t  on t h e  Whey Dryer a t  t h e  F & A 
Dai ry  located i n  Dresser, Wisconsin. On-site t e s t i n g  was performed by 
J. Buresh and T .  Hogan. Coordination between t e s t i n g  a c t i v i t i e s  and 
p lan t  operation was provided by John Nelson o f  F & A D a i r y .  The t e s t  
was witnessed by J i m  Ross o f  t h e  Wisconsin Department o f  N a t u r a l  
Resources. 

The Whey Dryer tested i s  a Sterner Indus t r ies  t a l l  form dryer.  I t  
i s  d i r e c t - f i r e d  with na tura l  gas and has a rated capacity o f  5000 LB/HR 
o f  wet product. Pa r t i cu la te  emissions are cont ro l led  by a ventur i  wet 
scrubber . 

Evaluations were performed i n  accordance with EPA Methods 1 - 5 ,  
CFR T i t l e  40, Par t  60, Appendix A ( rev ised Ju l y  1, 1987). A pre l iminary 
determination o f  t he  gas l i n e a r  v e l o c i t y  p r o f i l e  was made before t h e  
f i r s t  p a r t i c u l a t e  determination t o  a l low se lec t ion  o f  the appropriate 
nozzle diameter required f o r  i s o k i n e t i c  sample withdrawal. An I n t e r p o l l  
sampling t r a i n  which meets o r  exceeds spec i f i ca t ions  i n  the above-cited 
reference was used . t o  ex t rac t  p a r t i c u l a t e  samples by means o f  a heated 
g lass- l ined probe. The back h a l f  of the Method 5 sampling t r a i n  was 
used t o  c o l l e c t  samples f o r  the determination o f  t o t a l  condensible or- 
ganic and inorganic compounds. 

An in tegrated f l u e  gas sample was ext racted simultaneously wi th 
each p a r t i c u l a t e  sample using a spec ia l l y  designed gas sampling system. 
I n t e g r a t e d  f l u e  gas samples were c o l l e c t e d  i n  4 4 - l i t e r  Ted lar  bags. 
A f t e r  sampling was complete, the bags were sealed and returned t o  the  
laboratory  f o r  Orsat analysis. Pr ior  t o  sampling, the Tedlar bags are 
leak checked a t  15 IN.HG. vacuum w i t h  an i n - l i ne  rotameter. Bags w i th  
any detectable inleakage are discarded. 

T e s t i n g  on t h e  Whey Dryer  was conducted from two t e s t  p o r t s  
o r ien ted  a t  90 degrees on the stack. These t e s t  po r t s  are located more 
than f i v e  diameters downstream o f  t he  nearest f low disturbance and t e n  
diameters upstream o f  t he  stack e x i t .  A 20-point traverse was used t o  
e x t r a c t  representative p a r t i c u l a t e  samples. Each traverse po in t  was 
sampled three minutes t o  give a t o t a l  sampling time o f  60 minutes per 
run. 

1 



The important r e s u l t s  c t h e  t e s  I are  summar S : t ion 2 .  
F i e l d  data and a l l  o ther  D e t a i l e d  r e s u l t s  are  presented i n  Section 3 .  

supporting informat ion are  presented i n  the  appendices. 

1 ,  
I 
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2 SUMMARY AND DISCUSSION 

The important r e s u l t s  of the  pa r t i cu la te  emission compliance t e s t  
are summarized i n  Table 1. A s  w i l l  be noted, the  p a r t i c u l a t e  emission 
r a t e  averaged 2.0 LB/HR. 

No d i f f i c u l t i e s  were encountered i n  the f i e l d  o r  i n  the  laboratory 
evaluat ion o f  the  samples. On the  basis o f  t h i s  f a c t  and a complete 
review o f  the e n t i r e  data and resu l ts ,  it i s  our op in ion t h a t  t he  con- 
centrat ions and emission ra tes  reported here in are accurate and c lose ly  
r e f l e c t  the  actual  values which ex is ted  a t  the  t ime the  t e s t s  were per- 
formed. 

3 
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3 RESULTS 

The r e s u l t s  o f  a l l  f i e l d  and laboratory  evaluat ions are presented 
i n  t h i s  sec t i on .  Gas compos i t ion  r e s u l t s  (Orsat  and mo is tu re )  a r e  
presented f i r s t  fo l lowed by the  computer p r i n t o u t  o f  the  p a r t i c u l a t e  
determinations. Pre l im inary  measurements i nc lud ing  t e s t  po r t  l oca t i ons  
are given i n  the  appendices. 

The r e s u l t s  have been c a l c u l a t e d  on an I B H  PC Computer u s i n g  
programs w r i t t e n  i n  Extended BASIC s p e c i f i c a l l y  f o r  source t e s t i n g  ca l -  
cu la t ions .  EPA-published equat ions have been used as the  bas is  o f  the  
c a l c u l a t i o n  techniques i n  these programs. 

The p a r t i c u l a t e  emiss ion  r a t e  has been c a l c u l a t e d  u s i n g  t h e  
product o f  t h e  concentrat ion t imes f low method (as recommended by the  
EPA) ra ther  than t h e  r ' a t i o  o f  areas method. 

5 



Intei-.poll Report No. 8-2524 
Sterner Industries-FSA Da i ry  

Dresser, W i  sconsi n 

Test No. 1 
Whey Dryer Stack 

3.1 Resul ts  of Orsat & t lo is tu re  Analyses----- r(ethod6 3 & 4(%V/V)  

Date of r u n  

Dry basis (orsat )  

carbon dioxide.. .......... 
oxygen.................... 

carbon monoxide........... 

n i t rogen  .................. 

Wet basis (orsat )  

carbon dioxide. ........... 
oxygen. ................... 
carbon monoxide ........... 
n i t rogen  .................. 
water vapor............... 

Dry molecular weight.. ...... 
Wet molecular weight.. ...... 
Spec i f i c  g r a v i t y  ............ 
Water mass f l o w .  ..... (LB/HH) 

Hun 1 
03-29-88 

0.93 

20.06 

0.00 

79.01 

0.86 

18.59 

0.00 

73.22 

7.33+ 

28.95 

28.15 

0.972 

3683 

Hun 2 
03-29-88 

0.43 

20.50 

0.00 

79.07 

0.40 

19.12 

0.00 

73.76 

6.72+ 

28. 89 

28.16 

0.973 

4299 

Hun 3 
03-29-88 

0.50 

20.48 

0.00 

79.02 

0.47 

19.12 

0.00 

73.76 

6.66+ 

28.90 

28.17 

0.973 

3768 

* Free o r  condensed water i n  the  gas stream. 

FO 0.903 0.930 0. a40 
6 
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Interpol1 Report No. 8-2524 
Sterner Industri es-F%:A Dairy 

Dresser. Wisconsin 

Test No. 1 
Whey Dryer Stack 

3.2  Resul t k  of Particulate Loading Determinations------- Method 5 

Date o f  run 

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

Static pressure...... (IN.WC) 
Cross sectional area (SCl.FT) 
Pitot tube coefficient...... 

Water in sample gas 
condenser ............. (ML) 
impingers .......... (GRANS) 
desiccant.......... (GRAMS) 
total..............(GRAMS) 

Total particulate material.. .......... collected(grams) 
Gas meter coefficient....... 
Barometric pressure..(IN.HG) 
Avg. orif.pres.drop.. (IN.WC) 
Avg. gas meter temp..(DEF-F) 

Volume through gas meter.... 
at meter Conditions.. . (CF) 
standard conditions. (DSCF) 

Total sampling time.. .. (MIN) 
Nozzle diameter......... (IN) 
Avg.stacl: gas temp ..(DEG-F) 

Volumetric flow rate ........ 
actual .............. (ACFM) 
dry standard ....... (DSCFM) 

Isokinetic variation.. ... ( % )  

Particulate concentration... 
actual ............ (GR/ACF) 
dry standard..... (GH/DSCF) 

Particle mas5 rate.. . (LB/HR) 

R u n  1 
03-29-08 

931 im35 

-m. 12 

.84m 

m.O 
50. P) 
13.0 
63. m 

m. 0438. 

m. 9980 

5.24 

28.95 
1.37 
77.2 

38.98 
37.11 

60. mm 

i m3 
.191 

19516 
1640~3 

99.4 

0.01530 
m.mia2i 

2.56 

R u n  2 
03-29-88 

1 1  11/1215 

-0.12 

. a4m 

m. m 
58. m 
15. m 
73. m 

m. 0327 

m. 9980 

1.40 

5.24 

28.95 

84.7 

39.68 
37.26 

6m. om 

1 mm 
. 191 

19509 
16590 

98.7 

rn.mi1si 
0.01354 

1.93 

Run Z: 
QZ-29-88 

i;25m/i=;54 

-0.12 
5-24 
.04Q 

m. m 
54. m 
i m .  m 
64.0 

m. 0265 

m. 9900 
20.95 

1.38 
07.0 

39.49 
36.92 

6m. ma 

1 om 

i 9zm5 

.191 

164x7 

98.7 

m. om943 
m.mitm7 

1.56 

7 
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APPENDIX A 

RESULTS OF PRELIMINARY VOLUMETRIC FLOW RATE DETERMINATIONS 
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I n t e r p o l 1  Report No . 8-2524 
Sterner Indust r  i es-F&FI Dairy 

Dresser. Wisconsin 

Test No . 1 
Whey Dryer Stack 

~ e s u i t ~  of Volumetric F ~ O W  Roto Dotermination- Method 2 

Date o f -  Determination ............ 
Time of Determination ....... (HRS) 

Barometric pressure ....... (1N.HG) 

F i t o t  tube c o e f f i c i e n t  ........... 
Number of sampling p o r t s  ......... 
Total  number of  p o i n t s  ........... 
Shape of duct .................... 
Stack diameter ............... ( I N )  

D u c t  area ................. (SR.FT) 

D i r e c t i o n  of  f l o w  ................ 
S t a t i c  pressure ........... (1N.WC) 

Avg . gas temp ............. (DEG-F) 

Moisture content .......... ( %  V / V )  

Avg . l i n e a r  v e l o c i t y  ..... (FT/SEC) 
Gas dens i ty  .............. (LB/ACF) 

Molecular weight ...... (LWLBMOLE) 

Mass f l ow  of gas .......... (LB/HH) 
Volumetric f low r a t e  ............. 

actual  ................... (ACFM) 
dry  standard ............ (DSCFM) 

03-29-88 

900 

28.95 

.84 

2 

20 

Round 

31 

5.24 

UP 

.. 12 
104 

7.33 

61.9 

. 06624 
28.95 

77340 

19459 
I 16341 



APPENDIX B 

LOCATION OF TEST WRTS 
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F & A Dairy 
Whey Dryer Stack 
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APPENDIX C 

METHODS 2 - 5 FIELD DATA SHEETS 



Job /-v,q &..c" / S 7 & T U d C 2  

Source &Jhc*&w *T 

I I  

T e s t  I Run 1 Date  

S tack  dimen. 3 1  IN.  
D r y  bulb I D q  deg-F 

Wet bulb , a 4  deg-F 

Barometr ic  pressure  2&?5 i n  Hg 

S t a t i c  p r e s s u r e  -. 1 %  in WC 

3-Aq-qr \ a  
C- 3l- I 

Operat  or 6 

F l t o t  No. 0Ib-q Cp . V4a 
J6h- &n.L + Td 3- b 

Schematic of 
Cross Sect ion  - 

! 

5-392 c-1 



INTERPOLL LABORATORIES EPA METHOD 5/17 SAMPLE LOG SHEET 

Sample Train Leak Check: 

Pretest: ( 0.02 cfm at 15 in. Hg. (vat )  
Postest: - e c f m  at a in. Hg. (vac) Q/ 

Particulate Catch Data: 

No.6 of filters used: Recovery solvent (6) 

0 /oo /acetone 
0 other(6) 

No. of probe wash bottles: 
Sample recovered by: J a M a a r r  

Condensate Datal 

I Weight (9) 
Item 

Final Tare Difference 

Impinger No. 2 

Impinger No. 3 

Condenser 1 I 
Desiccant /3so /337 I 3  I 

Integrated Gas Sampling Datal 

Hag Pump NO. 8-1  BOX NO. -I Bag NO. I 
Bag Material: Slayer Aluminized Tedlar Size: 4 s  

Pretest lea): check: 6.33 cc/min at in. He. 

Time start: 09a& (HRS) Time end: 103Y (HRS) 

Sampling rate: 400 cc/min Operator: ~ r i  uRF5Ii 

S/N o i  0:. Analyzer used to monitor train outlet: - 9 - 
CF-023 

c-2 - 'S-0046RR 





INTERPOLL LCIBORhTORIES EPA METHOD 5/17 SCIMPLE LOG SHEET 

lmpinger No. 1 

Impinger No. 2 

Job i v A  ~ A T R I '  /G&fluEK Date a-a=I-?d ?est 1 Run 
Source W k . ,  &:L/ No. of t raverse p o i n t s  dO 
Method s- F i l t b r  holder: 6 I. #A F i l t e r  type: B k s .  i, b r r  

sca v 7 q  5% I 

Sample T ra in  Leak Check8 

Impinger No. 3 

Pretest: ( 0.02 cfm a t  15 in. Hg. (vac) B/ 
Postest: 0 0 0  cfm a t  $-ci in. Hg. (vac) . 0 - 

I 

P a r t i c u l a t e  Catch Data: 

Desiccant 

No.6 of f i l t e r s  used: Recovery solvent ( 5 )  

010 \ E/ acetone 
0 other(=)  

No. of probe wash b o t t l e s :  
Sample recovered by: 

l W B  l Y 7 3  I 5- 

I 

Condensate Data: 

I 

I 

I '  Weight (9) 

F i n a l  I Tare Di f ference 

...................................... , ..... . .  .............. ................ *;;-:--r;;-;-;,;;;;;;. 
--̂ *̂ --e..-.-.*--.̂ .--- ..A. 

Total - 
Integrated Gas Sampling Data: 

Bag Pump NO. 81 BOX NO. 7 nag NO. 3 
Bag Materials 5-layer CIluminized Tedlar Size: 4 s  

Pretest  leal: check: 0 cc/min a t  /A' in. Hg. 

Time s t a r t :  Ilia (HRS) Time end: &Id (HRS) 

Sampling rate:  Y@ cc/min Operator: T.. 
S/N of O= Analyzer used t o  monitor t r a i n  out le t :  - 

CF-021. 

c-4 



I .  

I 

i - 

w r 

c-5 



INTERPOLL LABORATORIES EPA METHOD 5/17 SClMPLE LOG SHEET 

Impinger No. 2 

Impinger No. ’ 3 

Job F7 A DA3#+‘ / STG#?#G t t  Date 3-27 Test 1 Hun 3 
Source U h c -  a3rG-r No. o f  t r a v e r s e  p o i n t s  2 0  

I 

~~ 

Method 5 ‘ F i l t s r  ho lder :  6 / * 1 s  F i l t e r  type: G/eu f . h v  

Sample T r a i n  Leak Check: 

Pretes t :  ( 0.02 cia8 a t  IS in. Hg. (vac) 
Postest :  - a.03 cfm a t  A in. Hg. (vat) 

P a r t i c u l a t e  Catch Data: 

No.6 of f i t t e r s  used: Recovery so l ven t  (6)  

o / o a  v a c e t o n e  
0 o t h e r ( 6 )  

NO. O f  probe Wash bott les:  
Sample recovered by: -=rawzs i+- 

Weight ( 9 )  

F i n a l  Tare D i f f e r e n c e  

Y5f lmpinger No. 1 

I n t e g r a t e d  Gas Sampling Data l  

Bag Pump No. a 1 Box No. 7)  nag No. 3 

Bag H a t e r i a l :  5- layer  Aluminized Tedlar Size:  

P r e t e s t  leal: check: d .ad cc/min a t  13’ in. ~ g .  

Time s t a r t :  J J J l  (HRS) Time end: 1363 ( H H S )  

Sampling ra te :  ‘/bJ cc/min Operator: J G k s t e  

S/N of 0;. Analyzer used t o  moni tor  t r a i n  outlet:  4 - 
CF-023 

- S-0046RR C-6 ... 
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APPENDIX D 

LABORATORY DATA SHEETS 



Interpol1 Inc. 
(612) 766-6020 

p 9 . 4  of L 
Chain of Custody 

Sample Deposition Sheet 
lob r + p  gA7iC'f/ srf?@ER Site C J U , 3 1 1 2 d  
ream Leader r n  ~a- '  3 L ( R E \ &  Priority 
Date Submitted 3 - a c ; - B g  Received by 
rest NO(S). I Number o f  Runs Completed ,L 

Probe Wash 

Filter: 
I 3 Lv glass fiber 

-k /7 Stainless stee' 
I 5 ERC 

Wet Catch R-l-- 
1 3  Orsat 

I---. I 502 
SO2 Audit Sample 

(Open hi tops 

NOx Audit Sample 

Fuel Sample 

Date Other Information or 
Analysis Required Analyzed Special Instructions 

 AS per EPA s 
D 

-nit 
L7 Inorganic 

Other cc); 

1 

367 YC/? 
Source Information 
1 )  Type o f  source: 
2) Fuel: Coal L7 Wood 'as fl Oil 0 Other 

4) b e s  sample need special desiccating U Yes If yes, explain 

5) 

Boiler 7 Asphalt Plant L7 Incinerator @Other 

3) Is sample combustible? L/ 4 No L7 Yes 

Is Particle size analysis required & No u Yes If yes. how many run(s)? 
run preference 

- S-278RRRR D-1 



EPA METHOD 3 

LABORATORY REPORT 

SUMMARY OF ORSAT DATA 

Job:f../A D w  
Sampling Location:LL/IUd +/ jdHLk 
Sampling Date: 3-W-r$  
Analysis Date: 3 - 3 0 - e  
Technician:.  7L- z s t  d /  

,fLvn a h 3  

TEST NO. 

3-3O-Bb r 
LSC-05 - 

0-2 
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(EPA Method 5 )  lmpinger Wash (Wet Catch) 
Gravimetr ic Analysis Lab: Organics/lnorganics 

Date of Analysis c/.z.ge) Data Sheet FR %(I601 
Technician fl Pro jec t  No. 

- -  __ --, Speclal  Handling 
' a Drganlcs 

Evap. Dish No. 
B l k .  (Solv)  W t . -  
E. Dish Tare W t .  4s. 
E. Dish t Sample -4. W t .  It2 72 

a0 interpoll 
Job 7% r 4  Dnzz ~ ' / S X I Z C J E ~  3 rc-rs 

I 3  k, al-- - c c&@W S X P S S F k .  bax 

Sample 

Log #- -bJ 

S ? t R L k  ' ff I norganics 
d e  dul. Evap. Dish No. +7 

c E% 
E. Dish Tare Wt.,v.o~9/ q 
E. Dish + Sample W t .  ' Q 3 , 3 0 3 y /  

-0)- 7 . .  C o m n t s  

I a interpoll 
Job Date 
C I  ty/State J /N 
Source 

Sample type Tech 

3 Test S l t e  

! Remarks: Test/Run - 
-of - 

a interpoll 
Job Date 
C I ty /State J /N 
Source 
Test S l t e  

Sample type Tech 
Remarks: Test/Run - 

-of  - 

Special  Handling 
ff Organics 

Evap. Dish No. 
B l k .  (Solv)  W t .  
E. Dish Tare W t .  
E. Dish t Sample W t .  q 

ff I norganics 
Evap. Dish No. 

E. Dish + Sample W t .  g 
E. Dish Tare W t .  a 

C o m n t s  

: . 
'Spec ia l  Handling) ' . ' a Organics 

Evap. Dish No. 
B l k .  (Solv)  W t .  , g 
E. Dish Tare W t .  9 
E. Dish t Sample W t .  9 

3 - 
' ff Inorganics 

Evap. Dish No. 

E. Dish t Sample W t .  q 
E. Dish Tare W t .  (I 



INTERPOLL INC. 
EPA Method 5 Probe (Cyclone) Wash 

Gravimetr ic Analysis Laboratory Data Sheet 
(CFR T i t l e  40 P a r t  60 Appendfx A) 

1 

EPA-I45 Acetone R.8 SPEC' 7.8 ug/cc 
Actual acetone res idue blank &g/cc - 

* Special Handling Required 

Technician 

UD interpoll 
Job Date Evaporating Dish No. 
C1 ty/S t a  t e  
Source Log# Volume of acetone cc 

-+ Test Si te  E. D lsh Tare W t .  A 
I Sample type Tech E. Dlsh t Sample W t .  

Remarks: Test/Run - Comnents z - of - 

a interpoll - 
Evaporating Dish N 0 . L  
Volume of acetone /do cc 

1 

2 

3 

E. Dish Tare W t .  Y 3 . 5 6 3 5  9 

E. Dish t Sample Wt.vi:.X6.T9 9 
Comnents 

a interpoll 
Job Dot. 
CI $State L o g y  
Source 
Test S l t e  
Semple type Tech 
Remarks: Tert/Run - - 0' - 

Evaporating Dlsh No. 
Volume of acetone . CC 

& 
E. Dish Tare W t .  2 
E. Dish t Sample W t .  

Comments 



(EPA Method 5 )  F i l t e r  
Gravimetr ic Analysis Lab 

Data Sheet 
FR %( 160) 

Date of Analysis 3 . 3 0 - g g  
Technician 

1 

i 
I 

.. 

a interpoll 
Job F4A D &,& /J fw"#fep Date S - 2 9 - 8 6  F i l t e r  No. o/Qg 
c'ty/state - Log- F i  I t e r  Type y 
Source &ir ~ 

Test S l te  <&& F i  I t e r  Tare W t .  0.9SIO 
Sample type Tech rB F i  I t e r  + Sample- 

. 
I /  

. - 
Remarks: Test/Run b e n t s  2 

\ 

a interpoll 

I 

@ 

Date Job 
CI tv7state 

Test Slta 

Source Logs- 

Date F i  I t e r  No. 

Log# F i l t e r  Type 

Job 
c i t y / s t a t e  
Source 
Test S l t e  

Sample type Tech F i l t e r  + Sample W t .  
Remarks: Test/Run - b e n t s  

F i  I t e r  Tare W t .  
1 

9 - 
-..- 

Sample type Tech 
Remarks: Test/Run - 

Special Handling Required 

F i l t e r  No. 

F i l t e r  Type 

F i l t e r  Tare W t .  

F i l t e r  + Sample W t .  

Comments 

1 

2 

9 

9 



(EPA Method 5 )  lmpinger Wash (Wet Catch) 
Grav imetr ic  Anal y s l  s Lab: Organics/l norganics 

date of Analysis + 2 , 6 8  Data Sheet FR 42(16D) 

'echnician > Projec t  No. 

.. - .. - . ... --, Specia l  Handling - .  

I CEO interpoll i 
@Organics 

Evap. Dish No. b 
Blk.  (Solv)  W t .  Q.OOO& g 
E. D i s h  Tare Wt.q94q:rV g 

I norgan I cs  
Evap. Dish No. 2L/ 
E. Dish Tare W t . m w  
E. Dish + Sample W t .  9 We6/+s 

E. Dish t Sample W t .  qVTJ42 '/ 

I Cements - - ,._a - 

7 Special  Handling ~ -- - 

'a interpoll i D 

tr 

Draanics - 
Evap. Dish NO. 
B lk .  (Solv)  W t .  
E. D ish Tare W t .  
E. D ish t 

Inorganics 
Evap. Dish No. ?/ 
E. Dish Tare W t . r X * B O Y 7  q 
E. D ish t Sample W t .  '":%w8153 1 

I C o m n t s  
1 

I 
I .  - 
I 

- v. .- 
i Special Handti19 I I 

~ Organics 
Evap. Dish NO. 7 0  

E. Dish Tare W t .  
E. D ish + 
Inorganics 
Evap. Dish NO. 6s/ ' 

€. Dish Tare W t .  
E. D ish + Sample*% ~ 4 ~ 9  

Job F * r ) h e . * ,  /s T G . C N M  3'J$-?? Blk .  (Solv)  W t .  
! .  
2 ' T e s t a  -- Log #a 5 CkymCrre & Q e S Z k /  'L 9 

3 

SMpbtYp 04- ado L 
! f b m w h m  
I 

.a 1 * Comnents 
I - 
I .  ORGAN I CS v o . o n 6 8  I V U .  OO3S-1 t3/ o.o/)L< J / 

J RESULTS : 



INTERPOLL INC. 
EPA Method 5 Probe (Cyclone) Wash 

Gravimetric Analysis Laboratory Data Sheet 
(CFR T i t l e  40 Part 60 Appendix A)  

Date of Analysis 3-31-8s 
Technician 

EPA-M5 Acetone R.B SPEC' 7.8 ug/cc 
Actual acetone residue blank &g/cc 

-. Special Hand1 ing  Required 
I .  

i 
r v \ Special Handling Required 

i 
I 

0 
1 

I 

UD interpol!, ' 
Evaporating Dish NO. 20 
Voiume of acetone 7 0  cc 

E. Dish Tare W t .  Ud. V>d-V q 

E. Dish + Sample Wt.mc/+Z q 

Canents  
I 

f 

i 
! 

~- 
- Speclal Handling Required 

 ob. F r R & . a r . / f l ~ a u E R  Dats a-&q-sy Evaporating Dish No. IS- 

saUm*w-, E. Dish Tare W t .  

l 2 E C S E i ?  CLIZ Log" -'L VOIUIW of acetone //5 cc cdy- 3 

TeJq ma-- 
1 

Y W 3 Y 7 A  q 
cr 

ST-C IC 

n E. Dish + Sample Wt.W% 3 6 8 2  q 
1 

,,~ 
Comments 1- 



(EPA Method 5 )  Filter 
Gravimetric Analysis Lab 

Data Sheet 
FR 42(160) - 

Date of Analysis 3-30-88 
echnician ^rf T 

I 4 
a interpoll 

Job-& /2Ll ?.I /*e m er k t 0  3-25-98 
~ 

CI ty/Sto te &/ Log- Source-, oh,,. 
Test S l t e  

Somple t y p e  Tech 7s 
Remarks: Test/Run Ij/ 

< 

Special Handling Required 

010 0 Fi Iter No. 
Filter Type / I  

Filter Tare Wt. 8.93-73 
Filter + Sample W t . o . P W 7 7  
Comnents 

1 

2 

q 

9 

\ L 0 f - J  

Special Handling Required a0 interpoll 

! 

i @  
UD interpoll 

Speclal Handling Requlred 

I Filter No. DIO 

Fi Iter Type 9 ‘I 

Filter Tare Wt. 0.9S.36 
F I  Iter + Sample Wt.0. V V L Z  
Comments 

9 
9 

2 

RESULTS: 
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APPENDIX F 

PROCEDURES 

I - 
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Particulate Loadings and Emission Rates 

The particulate emission rates were determined per EPA Methods 
1-5, CFR title 40. Part 60, Appendix A (revised July 1, 1987). In this 
procedure, a preliminary velocity profile of the gases in the flue IS 
obtained by means of a temperature and veloclty traverse. On the basis 
o f  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 sampling 
probe equipped with a Type S pitot and a thermocouple. The probe i s  
attached to a sampling module which houses the all-glass in line filter 
holder in a temperature controlled oven. In addition, the sampling 
module also houses the impinger case and a Drierite drying column. The 
sampling module is connected by means of an 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 collected as follws: The sample gas 
was drawn in through the sampling probe isokinetically and passed 
through a 4-inch diameter Gelman Type A/E glass flber fllter. The 
particulates were removed at this point and collected on the filter. 
The gases then passed through an ice-cooled impinger train and a 
desiccant-packed drying column which quantitatively absorb all moisture 
from the sample gas stream after which the sample gas passes through the 
pump and the dry test gasmeter which integrates the sample gas flow 
throughout the course of the test. A calibrated orifice attached to the 
outlet of the gasmeter provides instantaneous flow rate data. 

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

F-1 
3a Pl(1-5) 
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* %  

After sampling ' i s  complete, the f i l t e r  i s  removed and placed 
i n  a clean container. The nozzle and i n l e t  side o f  the f i l t e r  holder 
are quant i tat ively washed with acetone And the washings are stored i n  a 
second container. A brush i s  often used i n  the cleaning step t o  help 
dislodge deposits. The samples are returned t o  the laboratory where 
they are logged i n  and analyzed. The volume of the acetone r inse  
("probe wash') i s  noted and then the r inse i s  quant i tat ively transferred 
t o  a tared 120 cc porcelain evaporating dish and the acetone evaporated 
o f f  a t  97-105 OF. This temperature i s  used t o  prevent condensation o f  
atmospheric moisture due t o  the cooling ef fect  induced by the 
evaporation o f  acetone. The acetone-free sample i s  then transferred t o  
an oven and dried a t  105 OC f o r  30 minutes, cooled i n  a desiccator over 
Dr ier i te ,  and then weighed t o  the nearest -01 mg. The f i l t e r  sample i s  
quant i ta t ive ly  transferred t o  a 6-inch watch glass and dried i n  an oven 
a t  105 OC f o r  two hours. The f i l t e r  and watch glass are then cooled i n  
a desiccator and the f i l t e r  weighed t o  the nearest .01 mg. A l l  
weighlngs are performed i n  a balance room where the re la t ive humidity i s  
hydrostatted t o  less than 501 re la t i ve  humidity. Microscopic 
examination o f  the samples i s  performed i f  any unusual characterist ics 
are observed. The weight of the acetone r inse Is corrected for the 
acetone blank. The Dr ie r i t e  column i s  weighed on-site and the water 
col lected by D r i e r i t e  Is added t o  the condensate so that  the t o t a l  
m u n t  of absorbed water may be ascertained. 

- 
Integrated gas samples fo r  Orsat analysis were collected a t  a 

constant f l o w  ra te  throughout each par t icu la te run. The gas samples 
were analyzed using a1 al l-glass Orsat analyzer. Standard cannercially 
prepared solutions were used i n  the Orsat analyzer (sat. KOH fo r  carbon 
dioxide and reduced methylene blue f o r  oxygen). I n  addition t o  the 
above. the oxygen content of the f l u e  gas was measured at  each traverse 
during the par t icu la te determinations using a Teledyne Model 320P-4 
Portable Oxygen Analyzer t o  sample the ef f luent  from the Method 5 t ra in .  

I 

3a P2(7) 
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Version 1.3 
1/96 

In te rpo l1  Laborator ies 
(612) 786-6020 

I 

Condenslble Organlc Compounds Analysis 
(S ta te  o f  Wisconsin - EPA Method 5) 

Method 1 1 - 8 6 7 2 4  

Equ i pmen t : Separatory funnel - 500 cc w i t h  Tef lon stopcock 

Powder funnel - 75 mn IO w i t h  a glass wood p lug  

Evaporating d ish(es)  - 200 cc o r  250 cc beaker 

Reagents: Methylene ch lo r i de  

Sodium s u l f a t e  - (ACS) granular anhydrous ( p u r l f i e d  by 
heat ing f o r  four  hours I n  a shallow t r a y )  

ShHPLIW6 : 
An a l l - g l a s s  impinger assembly I s  used i n  the  back h a l f  o f  

the  EPA Method 5 sampling t r a i n  when an organlc wet catch i s  t o  be 
co l lec ted .  The lmpinger assembly cons is ts  o f  a modi f ied impinger. a 
Greenburg Smlth impinger fo l lowed by another modif ied Impinger. The 
t h i r d  impinger should have a temperature measuring device a t  t h e . o u t l e t  
upstream o f  a f i n a l  impinger o r  desiccant column t o  monltor t h e  

temperature o f  the o u t l e t  gas stream. P r i o r  t o  the  s t a r t  o f  the tes t ,  
each o f  the f i r s t  two impingers should be charged w i t h  100 g o f  Class I 
water. The Method 5 t r a i n  should be operated as provided f o r  i n  EPA 
Method 5. I c e  should be added t o  the impinger bath t o  keep the  
temperature o f  the gas a t  the o u t l e t  a t  or  l ess  than 68 OF. Af te r  the  
post t e s t  leak check, the impinger t r a i n  i s  removed and impinger 
contents poured i n t o  a ta red  a l l - g lass  sample b o t t l e  and closed w i t h  a 
Tef lon- l ined  cap. The sample b o t t l e  i s  then weighed and the t o t a l  
condensate ca lcu la ted  by subt rac t lon  o f  the b o t t l e  t a r e  welght and t h e  



I 

I. 

Version 1.2 
11/87 

weight o f  i n i t i a l  water added t o  the impingers (200 9). A l abe l  i s  
a f f i x e d  and the’sample i s  returned t o  t h e  labora tory  f o r  analysis.  The 
sample should be stored a t  4 OC i f  the ana lys is  i s  no t  conducted w i t h i n  
48 hours. 

1. 

2. 

3. 

4. 

5. 

6. 

Sample b o t t l e s  are removed from storage and the contents 
q u a n t i t a t i v e l y  t rans fer red  t o  a c lean 500 cc separatory funnel 
equipped w i t h  a Tef lon stopcock. 

Rinse the  sample conta iner  w i t h  d i s t i l l e d  water and add t o  

separatory funnel. 

Then r i n s e  t h e  sample conta iner  w i t h  acetone and pour through 
sodium s u l f a t e  i n t o  a t a r e  beaker marked A. 

The sample i s  then ext racted consecut ive ly  w i t h  three 50 cc 

a l i q u o t s  o f  methylene ch lo r ide .  The e x t r a c t l o n  i s  performed 
according t o  normal l abo ra to ry  p rac t i ce  observing the  
customary sa fe ty  precaut ion o f  re leas ing  excess pressure a f t e r  

each shaking. 

A f te r  each o f  the  three ex t rac t i ons  are completed, t h e  organic 
so lvent  should be d r ied  by passing i t  through a funnel 
conta in ing anhydrous sodium s u l f a t e  and c o l l e c t i n g  i t  and two 
50 cc r inses  i n  the  tared beaker marked A ( the  same one used 

t o  catch the acetone conta iner  r inse) .  

Evaporate t o  dryness i n  a hood a t  70 OF o r  less.  00 n o t  
evaporate so qu ick l y  as t o  a l l ow  evaporat ive coo l ing  t o  lower 

the temperature o f  the  conta iner  below the  dew p o i n t  otherwise 

water w i l l  be condensed i n  the container.  

F-4 
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Version 1.2 
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7. Desiccate f o r  two hours i n  a sealed des iccator  and f i n a l  
weigh. Report a l l  r e s u l t s  i n  grams. A l l  welghings should be 

. made t o  nearest 0.1 mg ( f o u r  places). 

8. The remainlng l i q u i d  i n  t h e  separatory funnel i s  then 
t rans fer red  t o  a tared beaker marked B and i s  evaporated t o  
dryness a t  220 OF 2 10 OF. The analyst  may take an a l i q u o t  o f  
the  sample, t r a n s f e r r i n g  i t  t o  a tared beaker and evaporate t o  
dryness a t  220 OF 2 10 OF. I f  an a l i q u o t  Is used, the  weight 
o f  the  sample and a l i q u o t  w i l l  have t o  be taken t o  c o r r e c t  f o r  
the t o t a l  sample weight. 

9. A f te r  the d ry ing  step, t h e  sample i s  cooled i n  a des iccator  
and weighted t o  a constant weight t o  the nearest 0.1 mg. 

Calcu lat ion ( i f  a l l q u o t  Is taken): 

grams = b r a m s  recovered from a l i q u o t )  x ( t o t a l  volume ( m l )  or srams o f  sample1 
( a l i q u o t  volume ( m l )  or grams used) 

If volume i s  used, i t  must be used f o r  both the  a l i q u o t  and 

sample. The same goes f o r  us ing  welght. 

10. A f i e l d  blank should be analyzed i n  an i d e n t i c a l  manner. I f  a 
f i e l d  blank i s  no t  submitted, take an a l i q u o t  o f  Class I water 

equal i n  volume t o  the  samples and analyze i n  a s i m i l a r  

manner. 

11. The r e s u l t s  f o r  conta iner  A a r e  t o  be marked i n  the  organic 
sec t ion  o f  I n t e r p o l l  Form ILSC-036. 

12. The r e s u l t s  f o r  conta iner  B are t o  be marked I n  the  inorganic 

sect ion o f  I n t e r p o l l  Form #LSC-036. 

- 
F-5 ! .  
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APPENDIX G 

CALCULATION EQUATIONS 



CALCULATION EQUATIONS 

METHOD 2 

I/ Ts(avpr 
ps Ms VS = 85.48 c P (dGiaVg 

60 vs A Qa 

= . Gd 4.995 Q, 

- %s 

I 

RH' = 100 (Vptwb 0.0003641 P, (Tdb - TWb))/VPtdb 

*A1 t e r n a t e  equat ions 
d r y  b u l d  d a t a .  

f o r  c a l c u l a t i n g  moisture  content  

G-1 

from wet b u l b  and 

- 
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CALCULATION EQUATIONS 

METHOD 3 

l0O(XO2 - ).5% CO) 
2 - Ix02 + 0.5% C6 %EA E 21 264% N 

Md 

MS 

0.44( %C02) i 0.32 (XO,) 

+ 0.18 

+ 0.28 XCO) 

.. 
6-2 
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CALCULATION EQUATIONS 

METHOD 5 

Pbar + m/13.6 
= 17.65 Vmy ( 1 

'm( std) 'm(avg) 

= 0.0472 VIS 'w( std) 

E 'w(std) 
'w(std) + 'm(std) 

's(avg) 'm(std) 
= 0.0944 (p - s "* An " s i  

272.3 b! Ps 

's(avg) ('w(stdf 'm(std)j 
E 

1.3228 x 10-1 Mp A 
E 

O *n 



I 

I 
!. 

A 

An 

Bws 

CP 

Ca 

CS 

EA 

Y 

Gd 

I 

ms 

mp 

MS 

MP 

Pbar 

SYMBOLS 

= Cross sectional area of stack, SQ. FT. 

= Cross sectional area of nozzle, SQ. FT. 

= Water vapor in gas stream, proportion by volume 

= Pitot tube coefficient, dimensionless 

= Concentration of particulate matter in stack gas, 
wet basis, GR/ACF 

= Concentration of particulate matter in stack as, dry 
basis. corrected to standard conditions, GR/D 3 CF 

= Excess air, percent by volume 

= Dry test meter correction factor, dimensionless 

= Specific gravity (relative to air), dimensionless 

= Isokinetic variation, percent by volume 

= Molecular weight of stack gas, dry basis, g/g - mole. 
= Mass flow of wet flue gas, LB/HR 

= Particulate mass flow, LB/HR 

= Molecular weight of stack gas, wet basis, g/g, mole. 

= Total amount of particulate matter collected, g 

= Atmospheric pressure, IN. HG. (uncompensated) 

= Stack static gas pressure, IN. WC. 

- 
6-4 



Vw(std) 
I 
I 

VPtdb 

= Absolute pressure o f  stack gas, 1N.HG. 

= Standard absolute pressure, 29.92 IN. HG. 

= Actual volumetr ic stack gas f l ow  rate,  ACFM 

= Dry volumetr ic stack gas f l ow  r a t e  corrected t o  standard . 
condi t ions,  DSCFM 

= Relat lve humidity, % 

= Dry bulb temperature o f  s tack gas. OF 

= Wet bulb temperature o f  stack gas, OF 

= Absolute average d ry  gas meter temperature, OR 

= Absolute average stack temperature. OF 

= Standard absolute temperature, 528 OF (68 OF) 

= Total  sampling time. mln. 

= Total  volume o f  l i q u i d  c o l l e c t e d  i n  implngers and 
s l l i c a  gel, m l  

= Volume o f  gas sample as measured by dry  gas meter, CF 

= Volume o f  gas sample measured by the d r y  gas meter 
corrected t o  standard cond i t ions ,  DSCF 

= Volume o f  water vapor i n  the gas sample corrected t o  
standard condi t ions,  SCF 

= Average ac tua l  stack gas ve loc l ty .  FT/SEC 

= Vapor pressure a t  Tdb, IN. HG. 

6-5 
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VPtwb = Vapor pressure a t  Twbn I N .  HG 

in = Average pressure d i f f e r e n t i a l  across the o r i f i c e  
meter, IN.  WC. 

AP = V e l o c i t y  pressure o f  stack gas, I N .  Ut. 

Y = Dry t e s t  meter cor rec t ion  c o e f f i c i e n t .  dimensionless 

P = Actual gas densi ty .  LB/ACF 
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APPENDIX H 

SAMPLING TRAIN CALIBRATION DATA 
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Interpol1 Laboratories 
(612) 786-6020 

Nozzle Calibration 
Data Sheet 

I 
Date o f  Calibration: March 29, 1988 
Technician: J. Euresh I 

Nozzle Number 4-3 

I 
1 inch. Observed readings and average: 

Nozzle rotated by 60 degree increments and diameter measured to nearest 0.001 

Position Diameter 
(inches) 

3 

.191 

.194 

.189 

Average: .191 

H-3 
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Interpol 1 Laboratories 
(612)786-6020 

S-Type Pitot  Tube Inspection Sheet 

Pitobe No. - 
Pitot  tube dimensions: 

1. External  t u b i n g  diameter (Dt )  .316 IN. 
2. Base t o  Side A opening plane (PA) .460 IN. 
3. Base t o  Side B opening plane (Pa) .462 IN. 

A1 i gnmen t : 
4. al <loo Q 
5. a 2 < 1 8  0 

6. B1 < ' 5 O  0 
7. B2 50 10 

8. 2 <.125' .02 
9. Y <.0625' -02 

Distance from P i t o t  t o  Probe Components: 

10. PItot t o  0.500 IN. nozzle .760 IN. 

IN. 11. P i t o t  to probe sheath 
12. Pi to t  to thermocouple (parallel to probe) IN. 

13. Pitot t o  thermocouple (perpendicular to probe) IN. 

3 

Date of Inspection: 

January 3. 1986 

Inspected by: 

E. Trowbridge 




