CORRESPONDENCE/MEMORANDUM

DATE:

TO:

FROM:

State of Wisconsin

October 3, 1990 FILE REF: 4530

Foremost Whey - Rothschild Casefile

Rhonda O’'Leary, Wausau M/

SUBJECT: Review of Stack Test conducted at Foremost Whey’s Rothschild Plant

II.

III.
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Source

Foremost Whey Products R kYA v D
Business Highway 51, South
P.0. Box 98

Rothschild, WI 54474 0CT 081990

FID # 737009900 i La
Stack #04, Process #02 BUH'—AU OF

MARACEMED
Plant Contact: Pat Glese, (715)359-0534 AIR MANAGEMENT
Source Descripti;n

The stack test was performed on a centrifuge dryer and mill for
production of edible lactose. The dryer is fired with natural gas.

Product from the centrifuge dryer is captured in a cyclone in series with
a baghouse. The baghouse exhausts to the ambient air. The material
collected in the cyclone goes through a mill prior to being packaged for
sale. The mill exhaust passes through a baghouse prior to being
exhausted to the ambient air. These two baghouse exhausts were stack
tested. '

The maximum thru-put is 2800#/hr. At the times of the test, average
dryer thru-put was approximately 1,800 pounds per hour and the average
mill thru-put was approximately 1,240 pounds per hour.
There are no pressure gauges on the baghouses.
Sampling Operation
A. Purpose of Test
The stack test on P02 was required by permit #737009900-NO1.
B. Sampling Firm
Swanson Environmental, Inc.
24156 Haggerty Road
Farmington Hills, Michigan 48024

Crew Chief: Tom Wilk (313)478-2700
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C. Date of Test

The test was performed on July 24, 1990. On this date the weather
was partly cloudy (50% clouds) with temperatures in the 70’'s and
80's.

D. Test Method

The test method used was EPA Method 17 as stated in the Federal
Register, Vol. 43, #37, February 23, 1978. The method was modified
to include the back-half (condensible particulate) analysis.

The mill exhaust stack had a diameter of 9.25 inches. Two ports
were used with a total of 16 sampling points. The dryer exhaust
stack had a diameter of 18.00 inches. Two ports were used with a
total of 12 sampling points. Both stacks exited the side of the
building about 6 feet below the roof line and extended horizontally
out from the building.

E. Test Witness

Neal Baudhuin was the Department representative at this test.
Summary of Results
The results include both the front-half and the back-half particulate
catch. The back-half accounted for 35% of the dryer total catch and 25%

of the mill total catch.

MILI, EMISSION

PARTICULATE
RUN EMISSIONS ISOKINETIC -
NUMBER (POUNDS PER HOUR) RATIO
1 ' 1.086 87.7
2 - 10.251 92.7
3 1.135 94.6
AVERAGE 0.824 91.7

DRYER FEMISSIONS

PARTICULATE
RUN EMISSIONS ISOKINETIC
NUMBER (#/HOUR) RATIO (%)
1 0.112 . 91.1
2 0.190 90.0
3 0.370 90.3
AVERAGE 0.224 90.5
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V. Applicable Emission Limit

The particulate emission limit that applies to the mill and dryer
combined is 2.00 pounds per hour as stated in permit #737009900-NO1.
This limit was set under sec. 144.394(3), Wis. Stats., to protect the
total suspended particulate (TSP) Ambient Air Quality Standard.

VI. Discussion of Results

The lactose dryer and mill were operating normally during the test. The
process thru-put was approximately/Z2m of full capacity.

The éverage emission rate was 1.048 pounds per hour with an average
percent isokinetics of 91.1%. This meets the permit condition of 2.00
pounds per hour. The opacity was 0% during all test runs.

RUN 1 on the mill exhaust had an isokinetic rate of 87.7% which is
outside the limits of 90% to 130% required by the Department. Since this
lower isokinetic rate means that the actual emissions would have been
lower than the measured rate, this run will not be thrown out.

RUN 2 on the mill exhaust had an emission rate that was 22.6% of the rate
for runs 1 and 3 when the production rate for run 2 was 95% that of the
rate for runs 1 and 3. The 2.00 pounds per hour limitation would still
be met even if run 2 was thrown out.

The initial stack test submittal was incomplete. Production data was
requested from Foremost Whey and submitted on September 10, 1990. Lab
sheets and equations used for stack test computer calculations were
requested from Swanson Environmental, Inc. and submitted on September 14,
1990.

Swanson Environmental did not correctly analyze the back-half catch.
Organic extractions using methylene chloride are required as part of the
back-half analysis and Swanson Environmental did not do this step in the
analysis. The organic extraction typically contains a small fraction of
the total back-half for a source such as a lactose dryer so the test will
be accepted for this source. A September 10, 1990 letter to Swanson
noted the back-half analysis deficiency and stated that in future tests
the organic extractions must be done.

The data for run 1 on the mill exhaust was input into the air management
stack test computer program. The results agreed with the numbers
calculated by Swanson Environmental.

RO:rp
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NAME OF SOURCE: foremost whey

LOCATION OF SOURCE: rothschild

PROCESS TESTED: po2 — (1), ]| E)(fuuj/

DATE OF TEST: 022490
RUN NUMBER: 1

N NUMBER OF SAMPLING POINTS= 16

VM DGM VOL,METER COND DRY= 31.52 CFD

PB  BAR PRESS,STATION= 29.25 IN HG

VL TOTAL VOL OF WATER COLLECTED= 11.6 ﬁL
$C02 % CARBON DIOXIDE BY VOL,DRY BASIS= O %
$02 § OXYGEN BY VOL,DRY BASIS= 20.9 %

$CO % CARBON MONOXIDE BY VOL, DRY BASIS= 0 %
$N2 &% NITROGEN BY VOL,DRY BASIS=~ 79.1 %

CP PITOT TUBE COEFFICIENT= .808

PS STACK PRESS= 29.47 IN HG

AS AREA OF THE SAMPLING SITE=~ .467 SQ FEET
MT TOTAL DRY PARTICULATE= ;0721 GM

T TOTAL SAMPLING TIME= 60 MIN

AN AREA OF THE NOZZLE= .0000772 SQ FEET
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foremost whey,p02,RUN: 1
PARTICULATE FIELD DATA

SAMPLING STACK VELOCITY SQ ROOT ORIFICE METER DRY GAS METER

POINT TEMP PRESS VEL PRESS DROP TEMP DEG F
NUMBER DEG F IN H20 PRESS IN H20 INLET OUTLET
1 165.0 7.100 2.66458 1.130 96.0 96.0
2 160.0 7.400 2.72029 1.190 97.0 97.0
3 156.0 7.300 2.70185 1.180 97.0 97.0
4 154.0 6.700 2.58844 1.090 97.0 97.0
5 157.0 4.200 2.04939 0.680 97.0 97.0
6 154.0 3.800 1.94936 0.620 97.0 97.0
7 154.0 4,200 2.04939 0.680 96.0 96.0
8 155.0 5.300 2.30217 0.860 96.0 96.0
9 155.0 8.000 2.82843 1.300 96.0 96.0
10 157.0 6.600 '2.56905 1.070 97.0 97.0
11 158.0 7.200 2.68328 1.160 98.0 98.0
12 157.0 7.700 2.77489 1.250 98.0 98.0
13, 158.0 5.900 2.42899 0.960 99.0 99.0
14 1606.0 5.100 2.25832 0.820 99.0 99.0
15 ) 160.0 5.100 2.25832 0.820 99.0 99.0
16 160.0 5.800 2.40832 0.940 99.0 99.0

AVERAGE TS= SR(VP)= OP= TM=-
VALUES 617.5 2.452191 .9843749 557.375
DEG R IN H20 DEG R
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foremost whey,p02,RUN: 1
CALCULATED RESULTS

TS STACK TEMPERATURE = 157.5 DEG F Vv~

VMSTD DGM VOL,STD COND DRY= 29.26242 SCFDY"

VWSTD VOL OF WATER VAPOR,STD COND= .546012 SCFv~

$M % MOISTURE IN STACK GAS BY VOL,STD COND= 1.831737 $ v~

MD MOLE FRACTION OF DRY GAS~ .9816827

MWD MOLECULAR WT OF STACK GAS,DRY BASIS= 28.836 LB/LB-MOLE

MWS MOLECULAR WT OF STACK GAS,WET BASIS- 28(.'63751 LB/LB-MOLE

VS AVE STACK GAS VELOCITY,STACK COND= 144.8911 FPS —

QACT ACTUAL STACK GAS FLOW RATE= 4059.85 CFM v

QSTD AVE STACK GAS FLOW RATE,STD COND DRY= 3356.577 SCFMD b
3EA AVE % EXCESS AIR--118743.2 %

PMRA AVE PMR BY RATIO OF AREAS METHOD= .961549 LB/HR ..~

PMRC AVE PMR BY CONC METHOD=- 1.09398 LB/HRtL~"

PMR(AVE) AVE PMR,STD COND DRY= 1.027764 LB/HR

C EMISSION CONC,STD GOND DRY= 3.801815E-02 GR/SCFD ¥~

DGR AVE STACK GAS RATE,STD COND DRY- 15061.18 LB/HR

LB/MLB EMISSION CONC,STD COND DRY=- 6.823929E-02 LB/MLB OF DRY GAS
WGR AVE STACK GAS R-A"J.‘E,STD COND WET~ 15236.61 LB/HR

LB/MLB EMISSION CONC,STD COND WET= 6.745364E-02 LB/MLB OF WET GAS

$ISR % ISOKINETIC RATIO= 87.89457 %,



SWANSON ENVIRONMENTAL, INC.
PARTICULATE SAMPLING DATA AND CALCULATIONS

PLANT: WHEY
DATE: 7-24-90

B.
C.
D.
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CLOCK TIME:

1.000 NUMBER -
STACK DIRMETER, In
STACK AREA, Sq.Ft
No. SAMPLE POINTS
TOTAL SAMPLE TIME, MIN.
NOZZLE DIAMETER, In.
NOZZLE ARER, Sq.Ft.
CALIBRATION FACTORS:
PITOT TUBE, Cp
GAS METER, Y
BAROMETRIC PRESSURE,
In.Hg.
STACK STATIC PRESSURE
’ In.H20
STACK GAS TEMP.

. BAVG. Sq. Rt. VEL. HERD

AVG. METER TEMP.
AVG. METER PRESS., H20
METER VOL., ACTUAL
Cu. Ft.
METER VOL., @STP
LIQUID VOL., H20 COND.,
Ml.
VAPOR VOL., H20 COND.,
@sTP, Cu.Ft.
TOTAL GAS SAMPLED,
@ STP, Cu.Ft.
$MOISTURE IN EXHAUST GAS
1) AT TEST LOCATION
2) BEFORE COLLECTOR
DRY GAS COMP. %02
%CO2
$CO
$N2

SOURCE:

0.467
16.000
60.000

0.119%9

0.00008

0.8080
1.008
29.250

3.050

157.50
2.45
97.38
0.98

31.27
29.378
11.600

0.550

29.928

1.837
0.000
20.9
0.0
0.0
79.1

DENSITY & MOL. Wt. -STACK GAS

1)DRY, @ STP,Lbs/Cu.Ft.
2)WET, @ STP,Lbs/Cu.Ft.
3)WET @ STACK,Lbs/Cu.Ft.
4)MOL.Wt ., @ STP,Lb/MOLE

WEIGHT OF GAS SAMPLED:
1)DRY GAS,Lbs
2)WET GAS,Lbs

TOTAL PARTICULATE COLLECTED

(GRAMS)

0.074¢6
0.0740
0.0621
28.844

2.190
2.216
0.0630

MILL EXH.

FRONT HALF

30.968

1.071
0.000
20.9
0.0
0.0
79.1

0.0746
0.0743
0.0619
28.844

2.284
2.299
0.0070

0.00008

0.8080
1.008
29.200

3.050

155.63
2.42
101.13
0.97

33.820
31.507
8.900

0.422

31.928

1.321
0.000
20.9
0.0
0.0
79.1

0.0746
0.0742
0.0623
28.844

2.349
2.369
0.0789



Y. AVERAGE GAS VELOCITY, FPM 8713 8585 8599
Z. STACK GAS FLOW RATE

1)AT STACK, Qa, ACFM 4066 4007 4013

2)AT Std.,Qstd, SCFM 3412 3340 3372

3)std. DRY,Qdg, SCFM 3349 3304 3327
AA. PERCENT EXCESS AIR Ak Kk kkkkk kR kkkkkkkkhkhkkkkkx
BB. CONCENTRATION CONVERSION FACTORS:

1)50% E.R.,AFTER COLLECTOR 49.653 65.145 59.137

2)50% E.A.,BEFORE COLLECTOR 116.344 115.778 115.962

3)MOISTURE BEFORE COLLECTOR 1.012 1.007 l1.008

CC. PARTICULATE CONCENTRATION:

1)Lbs/1000 Lbs., ACTUAL 0.063 0.007 0.073
2)Lbs/1000 Lbs., DRY 0.063 0.007 0.074
3)Lbs/1000 Lbs., WET @ 50%E.A 3.110 0.437 4.337
4)Lbs/1000 Lbs., DRY @ 50%E.A 7.287 0.776 8.505
5)GRRINS / DSCF 0.033 0.004 0.039
6 )POUNDS / HOUR 0.949 0.100 1.101

DD. PERCENT ISOKINETIC 87.7 92.7 94.6
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SWANSON ENVIRONMENTAL, INC.
PARTICULATE SAMPLING DATA AND CALCULATIONS

PLANT: WHEY SOURCE: DRYER EXH. FRONT HAL
DATE 7-24-90
CLOCK TIME: 60.000 60.000 60.000
1.000 NUMBER P-1 P-2 p-3
B. STACK DIAMETER, In 18.000 18.000 18.000
C. BSTACK AREA, Sq.Ft 1.767 1.767 1.767
D. No. SAMPLE POINTS 12.000 12.000 12.000
E. TOTAL SAMPLE TIME, MIN. 60.000 60.000 60.000
F. NOZZLE DIAMETER, In. 0.243 0.243 0.243
G. NOZZLE AREA, Sq.Ft. 0.00032 0.00032 0.00032
H. CALIBRATION FACTORS:
PITOT TUBE, Cp 0.7970 0.7970 0.7970
GAS METER, y 1.012 1.012 1.012
I. BAROMETRIC PRESSURE, 29.250 29.200 29.200
In.Hg.
J. STACK STATIC PRESSURE 0.970 0.970 0.970
In.H20
K. STACK GAS TEMP. 129.25 118.17 118.33
L. AVG. Sg. Rt. VEL. HEAD 1.14 1.08 1.03
M. AVG. METER TEMP. 95.83 101.33 100.92
N. AVG. METER PRESS., H20 3.75 3.35 3.08
0. METER VOL., ACTUAL
Cu. Ft. 62.80 59.670 57.410
P. METER VOL., @STP 59.811 56.123 54.000
Q. LIQUID VOL., H20 COND., 13.600 17.700 18.500
Ml.
R. VAPOR VOL., H20 COND., 0.645 0.839 0.877
@STP, Cu.Ft.
S. TOTAL GAS SAMPLED, 60.456 56.962 54,877

@ STP, Cu.Ft.
T. %MOISTURE IN EXHAUST GAS

1) AT TEST LOCATION 1.066 1.473 1.598
2) BEFORE COLLECTOR 0.000 0.000 0.000
U. DRY GAS COMP. %02 20.9 20.9 20.9
%CO2 0.0 0.0 0.0
%CO 0.0 0.0 0.0
$N2 , 79.1 79.1 79.1

V. DENSITY & MOL. Wt. -STACK GAS
1)DRY, @ STP,Lbs/Cu.Ft. 0.0746 0.0746 0.0746
2)WET, @ STP,Lbs/Cu.Ft. 0.0743 0.0741 0.0741
3)WET @ STACK,Lbs/Cu.Ft. 0.0653 0.0663 0.0663
4)MOL.Wt., @ STP,Lb/MOLE 28.844 28.844  28.844

W. WEIGHT OF GAS SAMPLED:

1)DRY GAS,Lbs 4.459 4.184 4.026
2)WET GAS,Lbs 4.489 4.223 4.067
X. TOTAL PARTICULATE COLLECTED 0.0044 0.0094 0.0212

(GRAMS)



Y. AVERAGE GAS VELOCITY, FPM 3897 3653 3507
7. STACK GAS FLOW RATE

1)AT STACK, Qa, ACFM 6886 6455 6197

2)AT std.,Qstd, SCFM 6055 5774 5542

3)std. DRY,Qdg, SCFM 5990 5689 5454
AAR. PERCENT EXCESS AIR AkkkAKRARKKER KKk KK AR KK AR XX XXX
BBE. CONCENTRATION CONVERSION FACTORS:

1)50% E.A. ,AFTER COLLECTOR 65.281 55.998 53.647

2)50% E.A.,BEFORE COLLECTOR 115.774 116.074 116.166

3)MOISTURE BEFORE COLLECTOR 1.007 1.009 1.010

cC. PARTICULATE CONCENTRATION:

1)Lbs/1000 Lbs., ACTUAL 0.002 0.005 0.011
2)Lbs/1000 Lbs., DRY 0.002 0.005 0.012
3)Lbs/1000 Lbs., WET @ 50%E.RA 0.142 0.274 0.616
4)Lbs/1000 Lbs., DRY @ SO0%E.A 0.252 0.568 1.333
5)GRAINS / DSCF 0.001 0.003 0.006
6)POUNDS / HOUR 0.059 0.126 0.283

DD. PERCENT ISOKINETIC 91.1 90.0 80.3
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Visual Emissions results are as follows:

MILL EXHAUST

AVERAGE OPACITY$

SET 1 0.58
SET 2 0.13
SET 3 0.38

DRYER EXHAUST
Since no plume was observed from the dryer exhaust at any

time, the average opacity for all three sets is zero.



EMISSION TESTING

FOREMOST WHEY
ROTHSCHILD, WISCONSIN

RECEIVED

AUG 311990

Report Prepared for:
Patrick Merrick
Foremost Whey
Foremost Drive P.0O. Box 98
Rothschild, WI 54474

August 20, 1990
WA-1010

SWAMNSsan erivirkorim

BUREAU OF
AIR MANAGEMENT

TAL ITIC.

148024

Yoan

=

Nl
vite

—

-



TABLE OF CONTENTS

1.0 EXECUTIVE SUMMARY . . . ¢ &« ¢ o ¢ s s =
2 - 0 INTRODUCTION . L [ ] » L] . . . L] . - L] L]
3.0 PROCESS DESCRIPTION . . . ¢ « « ¢ o o
4.0 TESTING PROCEDURES/OPERATING CONDITIONS

4.1 Total Particulate Matter . . . . .

4.2 Visual Emissions . . . . « « + o+
5 L] 0 RESUI‘TS L] . * L ] L) . L] L] L ] [ ] L] . L ] L] . >

5.1 Visual Emissions . . . . . « « . .
5.2 Particulate BEmissions . . . . . .

APPENDIX

VO <Nbbd b W



EMISSION TESTING
FOREMOST WHEY
ROTHSCHILD, WISCONSIN
AUGUST 20, 1990

WA 1010

1.0

EXECUTIVE SUMMARY

Swanson Environmental, Inc. (SEI) was retained by Foremost
Whey, to conduct air emissions testing and visual emissions
at the Foremost Whey Plant, located in Rothschild,
Wisconsin. The testing was conducted on the mill exhaust
and dryer exhaust in accordance with Wisconsin Department of
Natural Resources (WDNR) Permit Requirements. The results
can be found in Tables 1 through 5. The particulate

emission data is summarized here as follows:

TOTAL MILL PARTICULATE EMISSIONS

grams per grains per lbs/1000 1lbs
test DSCF dry gas lbs/hr
P-1: 0.0721 0.038 0.072 1.086
P-2: 0.0176 0.009 0.017 0.251
P-3: 0.0813 0.040 0.076 1.135
TOT. 0.1710 0.087 0.165 2.472
AVE. 0.0570 0.029 0.055 0.824 Y
TOTAL DRYER PARTICULATE EMISSIONS
grams per grains per lbs/1000 1lbs
test DSCF dry gas lbs/hr
P-1: 0.0084 0.002 0.004 0.112
P-2: 0.0142 0.004 0.008 0.190
P-3: 0.0277 0.008 0.016 0.370
TOT. 0.0503 0.014 0.028 0.672
AVE. 0.0168 0.005 0.009 0.224 |



Visual Emissions results are as follows:

MILL EXHAUST
AVERAGE OPACITY%

SET 1 0.58
SET 2 0.13
SET 3 0.38

DRYER EXHAUST

Since no plume was observed from the dryer exhaust at any

time, the average opacity for all three sets is zero.



2.0

INTRODUCTION

Swanson Environmental, Inc. (SEI) was retained to conduct
an emission study at the Foremost Whey Plant located in
Rothschild, Wisconsin. The testing was conducted on the

mill exhaust and the dryer exhaust.

The testing plan included sampling and analytical procedures

to measure the following:

1. Total particulate matter of the front half of the
sampling train, total particulate matter captured in
the impingers (or back half); and

2. Visual emissions.

All procedures are in accordance with the Sampling Protocol
approved by the State of Wisconsin Department of Natural

Resources (WDNR).

The testing was conducted on July 24, 1990, by Mark Byers

Dave Snyder, Tim Young, and Tom Wilk of SEI. The testing
was observed by Mr. Neal Baudhuin of the WDNR. Process
operators and Mr. Carl Bellohlazek of Foremost Whey
assisted in coordinating testing efforts with SEI personnel.
SEI would 1like to take this opportunity to extend its
appreciation to all personnel whose efforts facilitated the

completion of testing.



3.0

PROCESS DESCRIPTION

Foremost Whey manufactures lactose for the pharmaceutical
industry. The wet product is sent through a flash dryer to
remove the moisture, then through a mill grinder before
final packaging. The exhausts of these two processes were

tested per the WDNR Permit Requirements.

TESTING PROCEDURES/OPERATING CONDITIONS DURING TESTING
4.1 Total Particulate Matter
Particulate emissions were sampled in accordance with
U.S. EPA Methods 1, 2, 4, and 17. An initial pitot
traverse was conducted in accordance with U.S. EPA
Methods 1 and 2 to determine nozzle size and meter
factor. A wet bulb/dry bulb thermometer was employed
to measure moisture content of each emission point
prior to testing. U.S. EPA Methods 4 and 17 were
conducted with the following sampling train components:
a. Appropriately sized stainless steel nozzle;
b. Alundum thimble and thimble holder;
c. Type "AE" 47 mm diameter fiberglass filter and
filter holder;
d. Stainless steel probe with attached thermocouple
and pitot tube;

e. Flexible PVC sample line;



f. Four impingers placed in an insulted ice bath in
the following configuration:
1. Long stem modified Greenburg-Smith impinger
with 100 mls of deionized water,
2. Long stem modified Greenburg-Smith impinger
with 100 mls of deionized water,
3. A dry long stem Greenburg-Smith impinger, and
4. Long Stem Greenburg-Smith impinger with

approximately 200 grams of silica gel;

g. Umbilical sampling line from impingers to meter
rig; and
h. Meter rig with calibrated gas metering system and

calibrated orifice.
A pre-test leak check was conducted on the pitot tube at a
height of 3" Hg. A pre-test leak check of the sampling
train was conducted at a vacuum of 15" Hg. A post-test leak
check of the sampling train was conducted at a vacuum equal
to or greater than the highest vacuum reached during

testing.

Directly following each test run, the nozzles were removed,
and brushed and rinsed with acetone. These rinsings were
stored in Container #2. The thimble and filter assemblies
were capped for transportation to the lab. These were

placed in Container #1l.



The spent silica gel impinger was also capped for re-
weighing at the lab. This was marked Container #3. The de-
prep of the impingers involved measuring the volume of the
impinger catch with a graduated cylinder and placing the
fluid in Container #4. The impingers, u-bends, and
graduated cylinders were then rinsed with DI, and these
rinsings were added to Container #4. A final rinse with
acetone was done on the impingers and u-bends, and placed in
Container #5. All containers were sealed and marked for

liquid level.

Upon arrival at the iab, the thimbles and filters were
removed from the assemblies and desiccated to constant
weight. All liquids were evaporated in pre-weighed aluminum
dishes under an enclosed, dust free hood. Blanks were
employed for the thimbles, filters, and evaporating

containers, as well as for the water and acetone rinses.

The weight gains of Container #1 and the residue of
evaporation from Container #2 were combined to yield total
front half particulate emissions for each run. The weight
gain of Container #3 was added to the volume increases of
the impingers to give total moisture for each test run. The
residue of evaporation for Container #4 and Container #5
were combined to yield total particulate captured in the

impingers, or back half of the sampling train.



Visual Emissions

Visual emissions from both stacks were determined using
EPA Method 9, "Visual Determination of the Opacity of
Emission from Stationary Sources." Since both stacks
were within 15 feet of each other, it was possible to
observe the opacity of both plumes simultaneously.
Both stacks exited the side of the building about 6
feet below the roof line and extended about 6 feet
horizontally out from the building. The southernmost
stack (mill exhaust) was round and ended in a
rectangular louvered cover. The northernmost stack
(dryer exhaust) was also round, but had no cover or
screen on the end. The point of observation was
located south of both stacks. This allowed observation
of both plumes with no overlap, at a point roughly
perpendicular to the plumes. Because the stacks exited
a wall horizontally, it was not 140 degree sector. Set
number 1 could be read in this position, but 2 and 3

could not.

The mill exhaust plume was white and observed 6 feet
straight out from the end of the stack against a
contrasting dark background through a doorway. The
dryer exhaust showed no visible plume at any time.
Observations were made at a point 3 feet straight out

from the end of the stack, with the sky as background.



During testing, opacities were observed at 15 second
intervals. A total of 240 observations were recorded
for each stack during each of three l-hour sampling
runs. Observations were recorded to the nearest 5
percent on Wisconsin DNR Smoke Forms, along with field
records of date, times, estimated distances, and
ambient conditions. Average opacities for each set of
240 observations were calculated by summing the opacity

of the set and dividing this sum by 240.

5.0 RESULTS

5.1

Visual Emissions
Mill exhaust opacities ranged from zero to 25 percent,
with calculated averages as follows:

Average Opacity %

Set 1 0.58
Set 2 0.13
Set 3 0.38

Since no plume was observed from the dryer exhaust at
any time, the average opacity for all three sets is

zero.



5.2 Particulate Emissions

The average total pounds per hour for the mill is .B824

1bs/hr and the dryer exhaust is 0.224 1lbs/hr. The

‘average total weight in grams collected for dryer is

0.0168 grams and mill exhaust averaged 0.0570 grams.

Field data, calculation sheets,

are located in the Appendix.
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SWANSON ENVIRONMENTAL, INC.

TABLE 1
MILL FRONT HALF
PLANT: WHEY
LOCATION:ROTHSCHOLD
DATE: 7-24-90 PARTICULATE EMISSION RATE
KR KK I A KK KKK KRR I KA AR AR A KA AKARK KRR AT A kAR Rk k kAR Ak kkkkkkkkkkkkkkkkk kX
EMISSION CONC. EMISSION
RATE RATE
TEST TEST STACK GAS GRAIN LBS/1000 LBS/1000
No. DATE FLOW RATE PER LBS LBS DRY LBS/
(DSCFM) DSCF DRY-GAS 50%E A% HOUR
P-1 7-24-90 3349 0.033 0.063 7.287 0.949
P-2 7-24-90 3304 0.004 0.007 0.776 0.100
P-3 7-24-90 3327 0.039 0.074 8.505 1.101
AVERAGE 3327 0.025 0.048 5.523 0.717



SWANSON ENVIRONMENTAL, INC.

TABLE 2
MILL BACK HALF
PLANT: WHEY
LOCATION:ROTHSCHOLD
DATE: 7-24-90 PARTICULATE EMISSION RATE
K AKIKAAKKKK KA K KA AR IKR KK KRR AKR K IR AR R K AR KRRk ARk kkkkkkkhkkkkkkkkdkkkk
EMISSION CONC. EMISSION
RATE RATE
TEST TEST STACK GAS GRAIN LBS/1000 LBS/1000
No. DATE FLOW RATE PER LBS LBS DRY LBS/
(DSCFM) DSCF DRY-GAS 50%E A% HOUR
P-1 7-24-90 3349 0.005 0.009 1.053 0.137
p-2 7-24-90 3304 0.005 0.010 1.178 0.151
P-3 7-24-90 3327 0.001 0.002 0.261 0.034
AVERAGE 3327 0.004 0.007 0.831 0.107

* E A = EXCESS AIR



SWANSON ENVIRONMENTAL, INC.

TABLE 3
DRYER FRONT HALF
PLANT: WHEY
LOCATION:ROTHSCHOLD
DATE: 7-24-90 PARTICULATE EMISSION RATE
***********************************************************************
EMISSION CONC. EMISSION
RATE RATE
TEST ‘TEST STACK GAS GRAIN LBS/1000 LBS/1000
No. DATE FLOW RATE PER LBS LBS DRY LBS/
(DSCFM) DSCF DRY-GAS 50%E AX HOUR
P-1 7-24-90 5990 0.001 0.002 0.252 0.059
P-2 7-24-90 5689 0.003 0.005 0.568 0.126
P-3 7-24-90 5454 0.006 0.012 1.333 0.283
AVERAGE 5711 0.003 0.006 0.718 0.156

* E A = EXCESS AIR
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SWANSON ENVIRONMENTAL, INC.

TABLE ' 4
DRYER BACK HALF
PLANT: WHEY
LOCATION :ROTHSCHOLD
DATE: 7-24-90 PARTICULATE EMISSION RATE
***********************************************************************
EMISSION CONC. EMISSION
RATE RATE
TEST TEST STACK GAS GRAIN LBS/1000 LBS/1000
No. DATE FLOW RATE PER LBS LBS DRY LBS/
(DSCFM) DSCF DRY-GAS 50%E A¥ HOUR
P-1 7-24-90 5990 0.001 0.002 0.226 0.053
P-2 7-24-90 5689 0.001 0.003 0.289 0.064
pP-3 7-24-90 5454 0.002 0.004 0.408 0.087
AVERAGE 5711 0.001 0.003 0.308 0.068



SWANSON ENVIRONMENTAL INC.

TABLE 5
GRAMS PER TEST

SOURCE MILL EXHAUST DRYER EXHAUST

front back front back
3+ 3 1 3313 313 4413 e = — r=-C % /’E —1 = ","-T-j'fz)(/
p-1 .0630 .0091 ,072/ .0044 .0040 .o005Y
p-2 .0070 .0106 so/74  .0094 .0048 -7 77 =
p-3 0789 0024 +25(3 0212 0065 +0OR77



APPENDIX A



SWANSON ENVIRONMENTAL,

PITOT TRAVERSE DATA

ST

5.000
9.250
29.870
0.000
0.808

INC.

STACK PRES.
STACK TEMP. F.
STACK ARERA Sq.Ft.
SAMPLE POINTS

Ps:

In. H20

PITOT
DELTA

3.

050

6.150

COO0OO0DO0OOOOHUMBEANGNU WYL I

.100
.650
.800
.000
.500
.000
.400
.100
.200
.100
.700
. 900
.800
.500
.000
.000
.000
.000
.000
.000
.000
L0000

175.000
174.000
171.000
171.000
171.000
170.000
170.000
170.000
171.000
172.000
172.000
172.000
172.000
171.000
170.000
170.000

[eNoNeNoNoRoNoRo]
o
o
o

171.38

***********************************************************************

MILL EXHAU
FOREMOST
PLANT: WHEY PITOT No.
DATE: 7-24-90 STACK DIA.
TIME: 745.000 B.P. In.Hg.
WR. TEMP 0.000 DB. TEMP.

% H20 VOL 1.305 Cp
SAMPLE SQORT
POINTS PITOT DELTA

1 1.746
2 2.480
3 2.665
4 2.579
5 2.408
6 2.828
7 3.082
8 3.606
9 2.324
10 2.470
11 2.490
12 2.470
13 2.168
14 2.214
15 2.408
16 3.391
17 0.000
18 0.000
19 0.000
20 0.000
21 0.000
22 0.000
23 0.000
24 0.000
AVERAGES: 2.58
1). Vs= 9151.19
2). Qs= 4270.60
3). @scim= 3581.46

Vs*As

AND

(Gs=

SCFM DRY= 3534.74
2.9 Cp 60 SQRT(TS,ave+460)*AVE.SQRT(DELTA-P)*SQRT(29.92/PS*1/GS)
Oscfm=Qs*530/(Ts+460)*Ps/29.92

0.995 )



SWANSON ENVIRONMENTAL INC.

CALIBRATION PITOT:
NOZ. DIA. Inches
STACK DIA. Inches
STACK PRESS In. H20:
H20 VOL. Ml. :
METER f: 0.17¢9

Yd: 1.008
SAMPLE PTS: 16//
TOT.TIME: 60.000

0.8080
0.1190
9.2500
3.0500
11.600

'k**********************************************************************

TEST No.: P-1
FOREMOST

PLANT: WHEY PITOT No: 5.000
DATE: 7-24-90 METER BOX: N-1
LOCATION:ROTHSCHOLD AMB TEMP F. 73.000
OPERATOR:TGW B.P. In.Hg. 29.250
SOURCE: MILL EXH. ASSUMED %M: 6.0
LEAK TST: 0.011 METER DEL-H 1.815
Hg INT.: 16.000 Kiso: 1549.591
LEAK TST: 0.006 PROBE LEN: 72.000
Hg FIN.: 20.000 W.B.TEMP F. 0.000

SAMPLE PITOT ORIFICE DRY

POINTS SQRT No. GAS
1 2.665 1.130 747.190
2 2.720 1.190 748.760
3 2.702 1.180 751.550
4 2.588 1.090 753.680
5 2.049 0.680 755.870
6 1.949 0.620 757.820
7 2.049 0.680 759.490
8 2.302 0.860 761.230
9 2.828 1.300 763.120
10 2.569 1.070 765.340
11 2.683 1.160 767.510
12 2.775 1.250 769.680
13 2.429 0.960 771.850
14 2.258 0.820 774.040
15 2.258 0.820 776.020
16 2.408 0.940 778.000
17 0.000 0.000 778.460
18 0.000 0.000 0.000
19 0.000 0.000 0.000
20 0.000 0.000 0.000
21 0.000 0.000 0.000
22 0.000 0.000 0.000
23 0.000 0.000 0.000
24 0.000 0.000 0.000
FINAL # 2.452 0.984 31.270

METER STACK
TEMP F TEMP F
96.000 165.000
97.000 160.000
97.000 156.000
97.000 154.000
97.000 157.000
97.000 154.000
96.000 154.000
96.000 155.000
96.000 155.000
97.000 157.000
98.000 158.000
98.000 157.000
99.000 158.000
99.000 160.000
99.000 160.000
99.000 160.000
0.000 0.000

0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
¢.000 0.000
0.000 0.000

PITOT
DELTA
.100
. 400
.300
.700
.200
.800
.200
.300
.000
. 600
.200
.700
.900
.100
.100
. 800
.000
.000
.000
.000
.000
.000
.000
.000

OOOOOOOOU‘U‘IU‘U‘\I\]O\&U‘.&(}JAO\\I\I\I



SWANSON ENVIRONMENTAL INC.

TEST No.: P-2
FOREMOST
PLANT: WHEY PITOT No: 5.000 CALIBRATION PITOT: 0.8080
DATE: 7-24-90 METER BOX: N-1 NOZ. DIA. Inches : 0.1190
LOCATION:ROTHSCHOLD AMB TEMP F. 75.000 STACK DIA. Inches : 9.2500
OPERARTOR : TGHW B.P. In.Hg. 29.200 STACK PRESS In. H20: 3.0500
SOURCE: MILL EXH. ASSUMED %M: 6.000 H20 VOL. Ml. : 7.000
LEAK TST: 0.006 METER DEL-H 1.815 METER f£: 0.179
Hg INT.: 16.000 Kiso: 1549.591 Yd: 1.008
LEAK TST: 0.004 PROBE LEN: 72.000 SAMPLE PTS: 16
Hg FIN.: 15.000 W.B.TEMP F. 0.000 TOT. TIME: 60.000
KKK KKK A AR E KA KRR KK AR AR KKK I I AR K R AR AR R KKK I IR A AR E XK A Rk ARk K kXX
SAMPLE PITOT ORIFICE DRY METER STACK PITOT
POINTS SQRT No. GAS TEMP TEMP DELTA
1 2.258 0.800 780.160 97.000 176.000 5.100
2 2.280 0.830 781.880 98.000 165.000 5.200
3 2.588 1.080 784.070 98.000 162.000 6.700
4 2.530 1.030 1786.120 98.000 162.000 6.400
5 2.530 1.030 788.250 98.000 163.000 6.400
6 2.280 0.840 790.400 99.000 161.000 5.200
7 2.258 0.820 792.440 100.000 162.000 5.100
8 2.236 0.810 794.450 100.000 162.000 5.000
9 2.757 1.230 796.410 100.000 162.000 7.600
10 2.757 1.230 798.620 100.000 161.000 7.600
11 2.738 1.220 800.830 101.000 158.000 7.500
12 2.646 1.140 803.040 101.000 156.000 7.000
13 2.121 0.740 805.350 101.000 155.000 4.500
14 1.949 0.620 807.200 102.000 157.000 3.800
15 2.214 0.810 808.960 102.000 152.000 4.900
16 2.449 0.990 810.890 102.000 153.000 6.000
17 0.000 0.000 812.970 0.000 0.000 0.000
18 0.000 0.000 0.000 0.000 0.000 0.000
18 06.000 0.000 0.000 0.000 0.000 0.000
20 0.000 0.000 0.000 0.000 0.000 0.000
21 0.000 0.000 0.000 0.000 0.000 0.000
22 0.000 0.000 0.000 0.000 0.000 0.000
23 0.000 0.000 0.000 0.000 0.000 0.000
24 0.000 0.000 0.000 0.000 0.000 0.000
0.000
FINAL # 2.41 0.95 32.81 99.81 160.44



SWANSON ENVIRONMENTAL INC.

TEST No.: P-3
FOREMOST

PLANT: WHEY PITOT No: 5.000 CALIBRATION PITOT: 0.8080
DATE: 7-24-90 METER BOX: N-1 NOoz. DIA. Inches : 0.1190
LOCATION:ROTHSCHOLD AMB TEMP F. 77.000 STACK DIA. Inches : 9.2500
OPERATOR: TGW B.P. In.Hg. 29.200 STACK PRESS In. H20: 3.0500
SOQURCE: MILL EXH. ASSUMED %M: 6.000 H20 VOL. Ml. : 8.900
LEAK TST: 0.000 METER DEL-H 1.815 METER f: 0.179

Hg INT.: 15.000 Kiso: 1549.591 Yd: 1.008

LEAK TST: 0.000 PROBE LEN: 72.000 SAMPLE PTS: 16

Hg FIN.: 8.000 W.B.TEMP F. 0.000 TOT. TIME: 60.00

A 23 22222 2 2223 2222222223322 20 2 s ettt bl bl b
SAMPLE PITOT ORIFICE DRY METER STACK PITOT
POINTS SQORT No. GAS TEMP TEMP DELTA
1 2.702 1.190 813.290 100.000 156.000 7.300
2 2.739 1.210 816.610 100.000 162.000 7.500
3 2.683 1.170 818.410 100.000 - 159.000 7.200
4 2.345 0.890 820.310 100.000 156.000 5.500
5 2.121 0.730 822.120 100.000 154.000 4.500
6 2.000 0.650 824.450 101.000 153.000 4.000
7 1.924 0.610 826.250 101.000 152.000 3.700
8 2.025 0.670 827.450 101.000 154.000 4.100
9 2.775 1.260 829.760 101.000 155.000 7.700
10 2.588 1.090 831.990 101.000 157.000 6.700
11 2.665 1.160 834.390 102.000 156.000 7.100
12 2.739 1.230 836.710 102.000 153.000 7.500
13 2.470 1.000 839.000 102.000 156.000 6.100
14 2.387 0.930 841.110 102.000 158.000 5.700
15 2.258 0.830 843.130 102.000 156.000 5.100
16 2.366 0.920 845.210 103.000 153.000 5.600
17 0.000 0.000 847.110 0.000 0.000 0.000
18 0.000 0.000 0.000 0.000 0.000 0.000
19 0.000 0.000 0.000 0.000 0.000 0.000
20 0.000 0.000 0.000 0.000 0.000 0.000
21 0.000 0.000 0.000 0.000 0.000 0.000
22 0.000 0.000 0.000 0.000 0.000 0.000
23 0.000 0.000 0.000 0.000 0.000 0.000
24 0.000 0.000 0.000 0.000 0.000 0.000

0.000

FINAL # 2.42 6.97 33.82 101.13 155.63



PLANT:
SOURCE:

kkkkkkkkkk

FRACTION

LIQUID VL
CONT. No.
FIN. WTS.
INT. WTS.
NET WTS.
CONT CORR
NET WTS.
ACE CORR.
FINAL WTS

FRACTION

FILTER No
FINAL WT.
INT. WT.
NET WT.
BLK. CORR
FINAL WT.

FRACTION

FILTER No
FINAL WT.
INT. WT.
NET WT.
BLK. CORR
FINAL WT.

*BLANK COR

XACE. CORR. WT.= RINSE LIQ./BLANK LIQ.

SWANSON ENVIRONMENTAL,

WHEY TEST DATE: 7-24-90
MILL EXH. WTS. DATE: 8-13-90
FRONT HALF

kkkkKkkkkkkkkkk

A ACETONE RINSES

FRACTION A TOTAL WTS (mg) =

ACE. RINSE ACE BLANK CON

(mg) (mg)
71.00 30.00
00131-13 00131-10
1557.90 1546. 40
1535.20 1544.90
22.70 1.50
0.80 0.80

21.90 0.70 mg

1.66
20.24 mg

B FRONT FILTER
TEST FILTER

820-30
52.07
51.35

0.72
0.48
0.24 mg

C BACK UP FILTER

00703-13
55833.60
55791.30

42.30
-0.22
42.52 mg

FRACTION B T

BLANK FILTER

820-36
51.30
50.83

0.47 mg

FRACTION C T

BLANK 00703-4
50076.50
50076.70

-0.20 mg

TOT
TOT

INC.

TEST No.:P-1

= 20.243
T. BLANK SA FILTER RINS
(mg) (mg)
0.00

00131-12 0
1585.20 0.00
1584.40 0.00
0.80 mg 0.00
0.80

-0.80

0.00

mg 0.00

OTAL WTS (mg) = 0.24
OTAL WTS (mg) = 42.52
AL WEIGHTS (mg) = 63.00
AL WEIGHTS (g) = 0.0630

(1) DO NOT APPLY ANY WEIGHT LOSS CORRECTION FOR

LIQUID BLANKS.

R. WT.=

***********************************************

FINAL USED WT./INITIAL BLANK WT * NET CHANGE IN BLANK
* BLANK LIQ. GAIN IN WT.



SWANSON ENVIRONMENTAL, INC.

PLANT: WHEY TEST DATE: 7-24-90 TEST No: P-2
SOURCE: MILL EXH. WTS. DATE: 8-13-90
FRONT HALF
***********************************************************************
FRACTION A ACETONE RINSES FRACTION A TOTAL WTS (mg) = 3.53
ACE. RINSE ACE BLANK CONT. BLANK 5A FILTER RINSE
(mg) (mg) (mg) (mg)
LIQUID VL 76.00 30.00 0.00
CONT. No. 00131-16 00131-10 00131-12 0
FIN. WTS. 1600.90 1546. 40 1585.20 0.00
INT. WTS. 1594.80 1544.90 1584.40 0.00
NET WTS. 6.10 1.50 0.80 mg 0.00
CONT CORR 0.80 0.80 0.80
NET WTS. 5.30 0.70 mg -0.80
ACE CORR. 1.77 0.00
FINAL WTS 3.53 mg mg 0.00
FRACTION B FRONT FILTER FRACTION B TOTAL WTS (mg) = 0.95
TEST FILTER BLANK FILTER
FILTER No 820-34 820-36
FINAL WT. 46.80 51.30
INT. WT. 45.42 50.83
NET WT. 1.38 0.47 mg
BLK. CORR 0.43
FINAL WT. 0.95 mg
FRACTION C BACK UP FILTER FRACTION C TOTAL WTS (mg) = 2.53
FILTER No 00703-6 BLANKO0703-4
FINAL WT. 56660.90 50076.50
INT. WT. 56658.60 50076.70
NET WT. 2.30 -0.20 mg
BLK. CORR -0.23
FINAL WT. 2.53 mg
TOTAL WEIGHTS (mg) = 7.00
TOTAL WEIGHTS (g) = 0.0070

(1) DO NOT APPLY ANY WEIGHT LOSS CORRECTION FOR
LIQUID BLANKS.

*BLANK CORR. WT.= FINAL USED WT./INITIAL BLANK WT * NET CHANGE IN BLANK
*ACE. CORR. WT.= RINSE LIQ./BLANK LIQ. * BLANK LIQ. GAIN IN WT.



PLANT: WHEY TEST DATE: 7-24-90 TEST No: P-3
SOURCE: MILL EXH. WTS. DATE: 8-13-50
FRONT HALF
***********************************************************************
FRACTION A ACETONE RINSES FRACTION A TOTAL WTS (mg) = 4.97
ACE. RINSE ACE BLANK CONT. BLANK S5A FILTER RINS
(mg) (mg) (mg) (mg)
LIQUID VL 40.00 30.00 0.00
CONT. No. 00131-20 00131-10 00131-12 0
FIN. WTS. 1580.00 1546.40 1585.20 0.00
INT. WTS. 1573.30 1544.90 1584.40 0.00
NET WTS. 6.70 1.50 0.80 mg 0.00
CONT CORR 0.80 0.80 0.80
NET WTS. 5.90 0.70 mg -0.80
ACE CORR. 0.93 0.00
FINAL WTS 4.97 mg mg 0.00
FRACTION B FRONT FILTER FRACTION B TOTAL WTS (mg) = -0.71
TEST FILTER BLANK FILTER
FILTER No 820-33 820-36
FINAL WT. 44.70 51.30
INT. WT. 45 .00 50.83
NET WT. -0.30 0.47 mg
BLK. CORR 0.41
FINAL WT. -0.71 mg
FRACTION C BACK UP FILTER FRACTION C TOTAL WTS (mg) = 74.62
FILTER No 00703-2 BLANKO0703-4
FINAL WT. 54080.70 50076.50
INT. WT. 54006.30 50076.70
NET WT. 74.40 -0.20 mg
BLK. CORR -0.22
FINAL WT. 74.62 mg
TOTAL WEIGHTS (mg) = 78.87
TOTAL WEIGHTS (g) = 0.0789
(1) DO NOT APPLY ANY WEIGHT LOSS CORRECTION FOR
LIQUID BLANKS.
*RLANK CORR. WT.= FINAL USED WT./INITIAL BLANK WT * NET CHANGE IN BLANK

*ACE. CORR. WT.= RINSE LIQ./BLANK LIQ.

SWANSON ENVIRONMENTAL,

INC.

* BLANK LIQ. GAIN IN WT.



SWANSON ENVIRONMENTAL, INC.
PARTICULATE SAMPLING DATA AND CALCULATIONS

PLANT: WHEY SOURCE: MILL EXH. FRONT HALF
DATE 7-24-90
CLOCK TIME: 60.000 60.000 60.000
1.000 NUMBER P-1 P-2 P-3
B. STACK DIAMETER, In §.250 9.250 9.250
C. STACK AREZ, Sq.Ft 0.467 0.467 0.467
D. No. SAMPLE POINTS 16.000 16.000 16.000
E. TOTAL SAMPLE TIME, MIN. 60.000 60.000 60.000
F. NOZZLE DIAMETER, In. 0.119 0.119 0.119
G. NOZZLE ARER, Sqg.Ft. 0.00008 0.00008 0.00008
H. CALIBRATION FACTORS:
PITOT TUBE, Cp 0.8080 0.8080 0.8080
GAS METER, Y 1.008 1.008 1.008
I. BAROMETRIC PRESSURE, 29.250 29.200 29.200
In.Hg.
J. STACK STATIC PRESSURE 3.050 3.050 3.050
In.H20
K. STACK GAS TEMP. 157.50 160.44 155.63
L. AVG. Sg. Rt. VEL. HEAD 2.45 2.41 2.42
M. AVG. METER TEMP. 97.38 99.81 101.13
N. AVG. METER PRESS., H20 0.98 0.95 0.97
©0. METER VOL., ACTUAL
Cu. Ft. 31.27 32.810 33.820
P. METER VOL., @STP 29.378 30.636 31.507
Q. LIQUID VOL., H20 COND., 11.600 7.000 8.900
Ml.
R. VAPOR VOL., H20 COND., 0.550 0.332 0.422
@sTP, Cu.Ft.
S. TOTAL GAS SAMPLED, 29.928 30.968 31.928
@ STP, Cu.Ft.
T. SMOISTURE IN EXHAUST GAS
1) AT TEST LOCATION 1.837 1.071 1.321
2) BEFORE COLLECTOR 0.000 0.000 0.000
U. DRY GAS COMP. %02 20.9 20.9 20.9
%C02 0.0 0.0 0.0
%CO 0.0 0.0 0.0
N2 79.1 79.1 79.1
V. DENSITY & MOL. Wt. -STACK GAS
1)DRY, @ STP,Lbs/Cu.Ft. 0.074¢6 0.0746 0.0746
2)WET, @ STP,Lbs/Cu.Ft. 0.0740 0.0743 0.0742
3)WET @ STACK,Lbs/Cu.Ft. 0.0621 0.0618 0.0623
4)MOL.Wt., @ STP,Lb/MOLE 28.844 28.844 28.844
W. WEIGHT OF GAS SAMPLED:
1)DRY GAS,Lbs 2.190 2.284 2.349
2)WET GAS,Lbs 2.216 2.299 2.369
X. TOTAL PARTICULATE COLLECTED 0.0630 0.0070 0.0789

(GRAMS)



Y. AVERAGE GAS VELOCITY, FPM 8713 8585 8599
Z. STACK GAS FLOW RATE .

1)AT STACK, Qa, ACFM 4066 4007 4013

2)AT std.,Qstd, SCFM 3412 3340 3372

3)std. DRY,Qdg, SCFM 3349 3304 3327
ARD. PERCENT EXCESS AIR Akkhkkkkkkkkkkkkkkkkkkkkkkkkkk
BB. CONCENTRATION CONVERSION FACTORS:

1)50% E.A.,AFTER COLLECTOR 49.653 65.145 59.137

2)50% E.A.,BEFORE COLLECTOR 116.344 115.778 115.962

3)MOISTURE BEFORE COLLECTOR 1.012 1.007 1.008

CC. PARTICULATE CONCENTRATION:

1)Lbs/1000 Lbs., ACTUAL 0.063 0.007 0.073
2)Lbs/1000 Lbs., DRY 0.063 0.007 0.074
3)Lbs/1000 Lbs., WET @ S50%E.A 3.110 0.437 4.337
4)Lbs/1000 Lbs., DRY @ S50%E.RA 7.287 0.776 8.505
5)GRAINS / DSCF 0.033 0.004 0.038
6 )POUNDS / HOUR 0.949 0.100 1.101

DD. PERCENT ISOKINETIC 87.7 92.7 94.6



SWANSON ENVIRONMENTAL, INC.

PLANT: WHEY TEST DATE: 7-24-90 TEST No.:P-1
SOURCE: MILL EXH. WTS. DATE: 8-18-90
BACK HALF
***********************************************************************
FRACTION A ACETONE RINSES FRACTION A TOTAL WTS (mg) = 5.240
ACE. RINSE ACE BLANK CONT. BLANK 5A FILTER RINS
(mg) (mg) (mg) (mg)
LIQUID VL 54.00 30.00 0.00
CONT. No. 00131-15 00131-10 00131-12 0
FIN. WTS. 1585.80 1546. 40 1585.20 0.00
INT. WTS. 1578.50 1544.90 1584.40 0.00
NET WTS. 7.30 1.50 0.80 mg 0.00
CONT CORR 0.80 0.80 0.80
NET WTS. 6.50 0.70 mg -0.80
ACE CORR. 1.26 0.00
FINAL WTS 5.24 mg mg 0.00
FRACTION B FRONT FILTER FRACTION B TOTAL WTS (mg) = 3.87
WATER RINSE WATER BLANK CONT. BLANK
(mg) (mg) (mg)
LIQUID VL 248.00 30.00
CONT. No. 00131-14 00131-11 00131-12
FIN. WTS. 1580.60 1553.80 1585.20
INT. WTS. 1571.80 1552.50 1584.40
NET WTS. 8.80 1.30 0.80
CONT CORR 0.80 0.80
NET WTS. 8.00 0.50 mg
ACE CORR. 4.13
FINAL WTS 3.87 mg
TOTAL WEIGHTS (mg) = 9.11
TOTAL WEIGHTS (g) = 0.0091

(1) DO NOT APPLY ANY WEIGHT LOSS CORRECTION FOR
LIQUID BLANKS.

*BLANK CORR. WT.= FINAL USED WT./INITIAL BLANK WT * NET CHANGE IN BLANK
*ACE. CORR. WT.= RINSE LIQ./BLANK LIQ. * BLANK LIQ. GAIN IN WT.



SWANSON ENVIRONMENTAL, INC.

PLANT: WHEY TEST DATE: 7-24-90 TEST No: p-2
SOURCE: MILL EXH. WTS. DATE: 8-13-90
BACK HALF
***********************************************************************
FRACTION A ACETONE RINSES FRACTION A TOTAL WTS (mg) = 7.30
ACE. RINSE ACE BLANK CONT. BLANK 5A FILTER RINSE
(mg) (mg) (mg) (mg)
LIQUID VL 47.00 30.00 0.00
CONT. No. 00131-18 00131-10 00131-12 0
FIN. WTS. 1603.30 1546. 40 1585.20 0.00
INT. WTS. 1594.10 1544.90 1584. 40 0.00
NET WTS. 9.20 1.50 0.80 mg 0.00
CONT CORR 0.80 0.80 0.80
NET WTS. 8.40 0.70 mg -0.80
ACE CORR. 1.10 1.10
FINAL WTS 7.30 mg mg 0.00
FRACTION B FRONT FILTER FRACTION B TOTAL WTS (mg) = 3.32
WATER RINSE WATER BLANK CONT. BLANK
(mg) (mg) (mg)
LIQUID VL 221.00 30.00
CONT. No. 00131-17 00131-11 00131-12
FIN. WTS. 1593.10 1553.80 1585.20
INT. WTS. 1585.30 1552.50 1584. 40
NET WTS. 7.80 1.30 0.80
CONT CORR 0.80 0.80
NET WTS. 7.00 0.50 mg
ACE CORR. 3.68
FINAL WTS 3.32 mg
TOTAL WEIGHTS (mg) = 10.62
TOTAL WEIGHTS (g) = 0.0106

(1) DO NOT APPLY ANY WEIGHT LOSS CORRECTION FOR
LIQUID BLANKS.

*BLANK CORR. WT.= FINAL USED WT./INITIAL BLANK WT * NET CHANGE IN BLANK
*ACE. CORR. WT.= RINSE LIQ./BLANK LIQ. * BLANK LIQ. GAIN IN WT.



SWANSON ENVIRONMENTAL, INC.

PLANT: WHEY TEST DATE: 7-24-90 TEST No: P-3
SOURCE: MILL EXH. WTS. DATE: 8-13-90
BACK HALF
***********************************************************************
FRACTION A ACETONE RINSES ~ FRACTION A TOTAL WTS (mg) = 2.67
ACE. RINSE ACE BLANK CONT. BLANK 58 FILTER RINS
(mg) (mg) (mg) (mg)
LIQUID VL 44.00 30.00 0.00
CONT. No. 00131-22 00131-10 00131-12 0
FIN. WTS. 1547.80 1546. 40 1585.20 0.00
INT. WTS. 1543.30 1544.90 1584.40 0.00
NET WTS. 4.50 1.50 0.80 mg 0.00
CONT CORR 0.80 0.80 0.80
NET WTS. 3.70 0.70 mg -0.80
ACE CORR. 1.03 0.00
FINAL WTS 2.67 mg mg 0.00
FRACTION B FRONT FILTER FRACTION B TOTAL WTS (mg) = -0.25
WATER RINSE WATER BLANK CONT. BLANK
(mg) (mg) (mg)
LIQUID VL 237.00 30.00
CONT. No. 00131-21  00131-11 00131-12
FIN. WTS. 1578.170 1553.80 1585.20
INT. WTS. 1574.20 1552.50 1584.40
NET WTS. 4.50 1.30 0.80
CONT CORR 0.80 0.80
NET WTS. 3.70 0.50 mg
ACE CORR. 3.95
FINAL WTS -0.25 mg
TOTAL WEIGHTS (mg) = 2.42
TOTAL WEIGHTS (g) = 0.0024

(1) DO NOT APPLY ANY WEIGHT LOSS CORRECTION FOR
LIQUID BLANKS.

*BLANK CORR. WT.= FINAL USED WT./INITIAL BLANK WT * NET CHANGE IN BLANK
*ACE. CORR. WT.= RINSE LIQ./BLANK LIQ. * BLANK LIQ. GAIN IN WT.
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SWANSON ENVIRONMENTAL, INC.
PARTICULATE SAMPLING DATA AND CALCULATIONS

CLOCK TIME:

1.000 NUMBER
STACK DIAMETER, In
STACK AREA, Sq.Ft
No. SAMPLE POINTS
TOoTAL SAMPLE TIME, MIN.
NOZZLE DIAMETER, In.
NOZZLE AREA, Sq.Ft.
CALIBRATION FACTORS:
PITOT TUBE, Cp
GAS METER, vy
BAROMETRIC PRESSURE,
In.Hg.
STACK STATIC PRESSURE
In.H20
STACK GAS TEMP.
AVG. Sq. Rt. VEL. HEAD
AVG. METER TEMP.
AVG. METER PRESS., H20
METER VOL., ACTUAL
Cu. Ft.
METER VOL., @STP
LIQUID VOL., H20 COND.,
Ml.
VAPOR VOL., H20 COND.,
@STP, Cu.Ft.
TOTAL GAS SAMPLED,
@ sSTP, Cu.Ft.
$SMOISTURE IN EXHAUST GAS
1) AT TEST LOCATION
2) BEFORE COLLECTOR
DRY GAS COMP. %02
%C02
%CO
%N2

SOURCE:

0.467
16.000
60.000

0.119

0.00008

0.8080
1.008
29.250

3.050

157.50
2.45
97.38
0.98

31.27
29.378
11.600

0.550

29.928

1.837
0.000
20.9
0.0
0.0
79.1

DENSITY & MOL. Wt. -STACK GAS

1)DRY, @ STP,Lbs/Cu.Ft.
2)WET, @ STP,Lbs/Cu.Ft.
3)WET @ STACK,Lbs/Cu.Ft.
4)MOL.Wt., @ STP,Lb/MOLE

v

WEIGHT OF GAS SAMPLED:
1)DRY GAS,Lbs

2)WET GAS,Lbs

0.0746
0.0740
0.0621
28.844

2.190
2.216

TOTAL PARTICULATE COLLECTED 0.0091

(GRAMS)

MILL EXH.

0.00008

0.8080
1.008
29.200

3.050

160.44
2.41
99.81
0.95

32.810
30.636
7.000

0.332

30.968

1.071
0.000
20.9
0.0
0.0
79.1

0.0746
0.0743
0.0619
28.844

2.284
2.299
0.0106

BACK HALF

l6.
60.
0.

0.00008

0.8080

1.
29.

3.

008
200

050

155.63
2.42
101.13
0.97

33.

31.
8

0.
31.

820
507

. 900

422

928

1.321
0.000

20.9

0.0
0.0

79.1

0.0746
0.0742
0.0623

28.

2.
2.

844

349
369

0.0024



y. AVERAGE GAS VELOCITY, FPM 8713 8585 8599
7. STACK GAS FLOW RATE

1)AT STACK, Qa, ACFM 4066 4007 4013

2)AT Std.,Qstd, SCFM 3412 3340 3372

3)std. DRY,Qdg, SCFM 3349 3304 3327
AA. PERCENT EXCESS AIR *****it***********************
BB. CONCENTRATION CONVERSION FACTORS:

1)50% E.A.,AFTER COLLECTOR 49.653 65.145 59.137

2)50% E.A.,BEFORE COLLECTOR 116.344 115.778 115.962

3)MOISTURE BEFORE COLLECTOR 1.012 1.007 1.008

cC. PARTICULATE CONCENTRATION:

1)Lbs/1000 Lbs., RCTUAL 0.009 0.010 0.002
2)Lbs/1000 Lbs., DRY 0.009 0.010 0.002
3)Lbs/1000 Lbs., WET @ 50%E.A 0.449 0.663 0.133
4)Lbs/1000 Lbs., DRY @ 50%E.A 1.053 1.178 0.261
5)GRRINS / DSCF 0.005 0.005 0.001
6)POUNDS / HOUR 0.137 0.151 0.034

DD. PERCENT ISOKINETIC 87.7 92.7 94.6



SWANSON ENVIRONMENTAL, INC.

PITOT TRAVERSE DATA
DRYER EXAUST

FOREMOST
PLANT: WHEY PITOT No. 4.000 STACK PRES. In. H20 0.290
DATE: 7-24-90 STACK DIA. 18.000 STACK TEMP. F. 117.250
TIME: 815.000 B.P. In.Hg. 29.870 STACK AREAR Sq.Ft. 1.767
WB. TEMP 0.000 DB. TEMP. 0.000 SAMPLE POINTS 12.000
% H20 VOL 1.318 Cp : 0.797 Ps: 29.891
SAMPLE SQRT PITOT STACK
POINTS PITOT DELTA DELTA TEMP
1 1.072 1.150 118.000
2 1.034 1.070 118.000
3 1.044 1.090 118.000
4 1.204 1.450 118.000
5 1.118 1.250 117.000
6 1.095 1.200 117.000
7 0.616 0.380 117.000
8 0.721 0.520 117.000
9 0.700 0.490 117.000
10 0.640 0.410 117.000
11 0.624 0.390 117.000
12 0.557 0.310 116.000
13 0.000 0.000 0.000
14 0.000 0.000 0.000
15 0.000 0.000 0.000
16 0.000 0.000 0.000
17 0.000 0.000 0.000
18 0.000 0.000 0.000
18 0.000 0.000 0.000
20 0.000 0.000 0.000
21 0.000 0.000 0.000
22 0.000 0.000 0.000
23 0.000 0.000 0.000
24 0.000 0.000 0.000
BRVERAGES: 0.87 117.25
e L S L 12 S R R S 2 A S LR R R Rt bbbt hahaballe
1). Vss= 2903.66 (Gs= 0.995 )
2). Qs= 5131.20
3). Qscfm= 4706.68 SCFM DRY= 4644.63

= 2.9 Cp 60 SQRT(TS,ave+460)*AVE.SQRT(DELTA'P)*SQRT(29.92/Ps*l/Gs)
Os = Vs*As AND Oscfm=Qs*530/(Ts+460)*Ps/29.92



SWANSON ENVIRONMENTAL INC.

TEST No.: P-1
FOREMOST

PLANT: WHEY PITOT No: 4.000 CALIBRATION PITOT: 0.7970

DATE: 7-24-90 METER BOX: N-2 NOZ. DIA. Inches : 0.2430
LOCATION:ROTHSCHOLD AMB TEMP F. 73.000 STACK DIA. Inches : 18.0000

OPERATOR : TGW B.P. In.Hg. 29.250 STACK PRESS In. H20: 0.9700
SOURCE: DRYER EXH. ASSUMED %M: 5.0 H20 VOL. Ml. : 13.600
LERK TST: 0.004 METER DEL-H 1.754 METER f: 2.963

Hg INT.: 17.000 Kiso: 1482.273 Yd: 1.012

LEAK TST: 0.003 PROBE LEN: 72.000 SAMPLE PTS: 12

Hg FIN.: 27.000 W.B.TEMP F. 0.000 TOT.TIME: 60.000

T L 2 T 2.2 2 2 S d AR AT L S S SR E LR LR R Rt kel
SAMPLE PITOT ORIFICE DRY METER STACK PITOT
POINTS SQORT No. GAS TEMP F TEMP F DELTA
1 1.265 5.070 200.040 94.000 138.000 1.600
2 1.183 3.720 205.760 94.000 137.000 1.400
3 1.183 3.720 211.190 95.000 132.000 1.400
4 1.095 3.870 216.650 95.000 130.000 1.200
5 1.095 3.340 222.070 95.000 130.000 1.200
) 1.140 3.630 227.370 95.000 129.000 1.300
7 1.049 3.080 232.490 95.000 127.000 1.100
8 1.049 3.080 237.300 96.000 128.000 1.100
9 1.072 3.220 242.000 96.000 127.000 1.150
10 1.118 3.540 246.770 97.000 123.000 1.250
11 1.245 4.390 251.750 99.000 124.000 1.550
12 1.183 4.340 257.350 99.000 126.000 1.400
13 0.000 0.000 262.840 0.000 = 0.000 0.000
14 0.000 0.000 0.000 0.000 0.000 0.000
15 0.000 0.000 0.000 0.000 0.000 0.000
16 0.000 0.000 0.000 0.000 0.000 0.000
17 0.000 0.000 0.000 0.000 0.000 0.000
18 0.000 0.000 6.000 0.000 0.000 0.000
19 0.000 0.000 0.000 0.000 0.000 0.000
20 06.000 0.000 0.000 0.000 0.000 0.000
21 0.000 0.000 0.000 0.000 0.000 0.000
22 0.000 0.000 0.000 0.000 0.000 0.000
23 0.000 0.000 0.000 0.000 0.000 0.000
24 0.000 0.000 0.000 0.000 0.000 0.000



SWANSON ENVIRONMENTAL INC.

TEST No.: P-2
FOREMOST

PLANT: WHEY PITOT No: 4.000 CALIBRATION PITOT: 0.7970
DATE: 7-24-90 METER BOX: N-2 NOZ. DIA. Inches : 0.2430
LOCATION:ROTHSCHOLD AMB TEMP F. 75.000 STACK DIA. Inches : 18.0000
OPERATOR:TGW B.P. In.Hg. 29.200 STACK PRESS In. H20: 0.9700
SOURCE: DRYER EXH. ASSUMED %M: 5.000 H20 VOL. Ml. : 17.700
LEARK TST: 0.001 METER DEL-H 1.754 METER f: 2.963

Hg INT.: 17.000 Kiso: 1482.273 Yd: 1.012

LERK TST: 0.003 PROBE LEN: 72.000 SAMPLE PTS: 12

Hg FIN.: 21.000 W.B.TEMP F. 0.000 TOT. TIME: 60.000

kKKK KKK IIERK A KKK KKK KA KT I AR A AR KRR A RR AR KRk kR k ko kAR kA xRk Kk kkkk kX
SAMPLE PITOT ORIFICE DRY METER STACK PITOT
POINTS SQRT No. GAS TEMP TEMP DELTA
1 1.039 3.080 263.120 99.000 121.000 1.080
2 0.854 2.100 267.750 101.000 118.000 0.730
3 1.034 3.090 271.510 101.000 116.000 1.070
4 1.166 3.900 276.350 101.000 11%.000 1.360
5 1.140 3.720 281.620 101.000 121.000 1.300
6 1.118 3.580 286.860 101.000 120.000 1.250
7 1.118 3.610 292.120 102.000 117.000 1.250
8 1.095 3.450 297.370 102.000 119.000 1.200
9 1.140 3.730 302.470 102.000 121.000 1.300
10 1.072 3.320 307.790 102.000 116.000 1.150
11 1.049 3.200 312.730 102.000 113.000 1.100
12 1.095 3.460 317.700 102.000 117.000 1.200
13 0.000 0.000 322.790 0.000 0.000 0.000
14 0.000 0.000 0.000 0.000 0.000 0.000
15 0.000 0.000 0.000 0.000 0.000 0.000
16 0.000 0.000 0.000 0.000 0.000 0.000
17 0.000 0.000 0.000 0.000 0.000 0.000
18 0.000 0.000 0.000 0.000 0.000 0.000
19 0.000 0.000 0.000 0.000 0.000 0.000
20 0.000 0.000 0.000 0.000 0.000 0.000
21 0.000 0.000 0.000 0.000 0.000 0.000
22 0.000 0.000 6.000 0.000 0.000 0.000
23 0.000 0.000 0.000 0.000 0.000 0.000
24 0.000 0.000 0.000 0.000 0.000 0.000

0.000

FINAL # 1.08 3.35 59.67 101.33 118.17



SWANSON ENVIRONMENTAL INC.

TEST No.: P-3
FOREMOST
PLANT: WHEY PITOT No: 4.000 CALIBRATION PITOT: 0.7970
DATE: 7-24-90 METER BOX: N-2 NOZ. DIA. Inches 0.2430
LOCATION:ROTHSCHOLD AMB TEMP F. 77.000 STACK DIA. Inches 18.0000
OPERATOR: TGW B.P. In.Hg. 29.200 STACK PRESS In. H20: 0.9700
SOURCE: DRYER EXH. ASSUMED %M: 5.000 H20 VOL. Ml. : 18.500
LEARK TST: 0.002 METER DEL-H 1.754 METER f: 2.963
Hg INT.: 20.000 Kiso: 1482.273 Yd: 1.012
LEARK TST: 0.001 PROBE LEN: 72.000 SAMPLE PTS: 12
Hg FIN.: 14.000 W.B.TEMP F. 0.000 TOT. TIME: 60.00
g P S ST TS S RIS T S L A T LA LR R R L L S R R L E bbbk ko kR kel
SAMPLE PITOT ORIFICE DRY METER STACK PITOT
POINTS SQRT No. GAS TEMP TEMP DELTA
1 1.049 3.140 324.610 100.000 120.000 1.100
2 1.100 3.470 327.810 100.000 118.000 1.210
3 1.072 3.310 333.010 100.000 117.000 1.150
4 0.854 2.100 338.260 100.000 116.000 0.730
5 0.985 2.780 343.530 101.000 119.000 0.970
6 1.025 3.010 348.930 101.000 118.000 1.050
7 1.000 2.860 353.210 101.000 121.000 1.000
8 1.100 3.490 358.440 101.000 116.000 1.210
9 1.025 3.020 366.610 101.000 117.000 1.050
10 1.025 3.020 372.010 102.000 11%.000 1.050
11 1.072 3.300 377.010 102.000 121.000 1.150
12 1.085 3.460 380.610 102.000 118.000 1.200
13 0.000 0.000 382.020 0.000 0.000 0.000
14 0.000 0.000 0.000 0.000 0.000 0.000
15 0.000 0.000 0.000 0.000 0.000 0.000
16 0.000 0.000 0.000 0.000 0.000 0.000
17 0.000 0.000 0.000 0.000 0.000 0.000
18 0.000 0.000 0.000 0.000 0.000 0.000
19 0.000 0.000 0.000 0.000 0.000 0.000
20 0.000 0.000 0.000 0.000 0.000 0.000
21 0.000 0.000 0.000 0.000 0.000 0.000
22 0.000 0.000 0.000 0.000 0.000 0.000
23 0.000 0.000 0.000 0.000 0.000 0.000
24 0.000 0.000 0.000 0.000 0.000 0.000
0.000
FINAL # 1.03 3.08 57.41 100.92 118.33



SWANSON ENVIRONMENTAL, INC.

PLANT:  WHEY TEST DATE: 7-24-90 TEST No.:P-1
SOURCE: DRYER EXH. WTS. DATE: 8-13-90
FRONT HALF
***********************************************************************
FRACTION A ACETONE RINSES FRACTION A TOTAL WTS (mg) = 2.277
ACE. RINSE ACE BLANK CONT. BLANK 5A FILTER RINS
(mg) (mg) (mg) (mg)
LIQUID VL 61.00 30.00 0.00
CONT. No. 00131-28 00131-10 00131-12 0
FIN. WTS. 1602.50 1546.40 1585.20 0.00
INT. WTS. 1598.00 1544.90 1584 .40 0.00
NET WTS. 4.50 1.50 0.80 mg 0.00
CONT CORR 0.80 0.80 0.80
NET WTS. 3.70 0.70 mg -0.80
ACE CORR. 1.42 0.00
FINAL WTS 2.28 mg mg 0.00
FRACTION B FRONT FILTER FRACTION B TOTAL WTS (mg) = 1.15
TEST FILTER BLANK FILTER
FILTER No 820-29 820-36
FINAL WT. 47.00 51.30
INT. WT. 45,42 50.83
NET WT. 1.58 0.47 mg
BLK. CORR 0.43
FINAL WT. 1.15 mg
FRACTION C BACK UP FILTER FRACTION C TOTAL WTS (mg) = 1.01
FILTER No 00703-3 BLANK 00703-4
FINAL WT. 53373.90 50076.50
INT. WT. 53373.10 50076.70
NET WT. 0.80 -0.20 mg
BLK. CORR -0.21
FINAL WT. 1.01 mg
TOTAL WEIGHTS (mg) = 4.44
TOTAL WEIGHTS (g) = 0.0044

(1) DO NOT APPLY ANY WEIGHT LOSS CORRECTION FOR
LIQUID BLANKS.

*BLANK CORR. WT.= FINAL USED WT./INITIAL BLANK WT * NET CHANGE IN BLANK
*ACE. CORR. WT.= RINSE LIQ./BLANK LIQ. * BLANK LIQ. GAIN IN WT.



SWANSON ENVIRONMENTAL, INC.

PLANT: WHEY TEST DATE: 7-24-90 TEST No: p-2
SOURCE: DRYER EXH. WTS. DATE: 8-13-90 ‘

FRONT HALF
**************************************1\'********************************
FRACTION A ACETONE RINSES FRACTION A TOTAL WTS (mg) = 0.74

ACE. RINSE ACE BLANK CONT. BLANK 5A FILTER RINSE
(mg) (mg) (mg) (mg)
LIQUID VL 71.00 30.00 0.00
CONT. No. 00131-31 00131-10 00131-12 0
FIN. WTS. 1571.20 1546.40 1585.20 0.00
INT. WTS. 1568.00 1544.90 1584.40 0.00
NET WTS. 3.20 1.50 0.80 mg 0.00
CONT CORR 0.80 0.80 0.80
NET WTS. 2.40 0.70 mg -0.80
ACE CORR. 1.66 0.00
FINAL WTS 0.74 mg mg 0.00
FRACTION B FRONT FILTER FRACTION B TOTAL WTS (mg) = 1.33
TEST FILTER BLANK FILTER
FILTER No 820-32 820-36
FINAL WT. 44.50 51.30
INT. WT. 42.76 50.83
NET WT. 1.74 0.47 mg
BLK. CORR 0.41
FINAL WT. 1.33 mg
FRACTION C BACK UP FILTER FRACTION C TOTAL WTS (mg) = 7.31
FILTER No 00703-12 BLANK0O0703-4
FINAL WT. 52261.70 50076.50
INT. WT. 52254.60 50076.70
NET WT. 7.10 -0.20 mg
BLK. CORR -0.21
FINAL WT. 7.31 mg
TOTAL WEIGHTS (mg) = 9.38
TOTAL WEIGHTS (g) = 0.0094

(1) DO NOT APPLY ANY WEIGHT LOSS CORRECTION FOR
LIQUID BLANKS.

*BLANK CORR. WT.= FINAL USED WT./INITIAL BLANK WT * NET CHANGE IN BLANK
*ACE. CORR. WT.= RINSE LIQ./BLANK LIQ. * BLANK LIQ. GAIN IN WT.



SWANSON ENVIRONMENTAL,

INC.

PLANT: WHEY TEST DATE: 7-24-90 TEST No: P-3
SOURCE: DRYER EXH. WTS. DATE: 8-13-90
FRONT HALF
I raeraggranap S PP T T T T T I LT 22 A SRR S AR L LR RS LR bbbk
FRACTION AR ACETONE RINSES FRACTION A TOTAL WTS (mg) = 0.45
ACE. RINSE ACE BLANK CONT. BLANK 5A FILTER RINS
(mg) (mg) (mg) (mg)
LIQUID VL 32.00 30.00 0.00
CONT. No. 00121-84 00131-10 00131-12 0
FIN. WTS. 1563.20 1546.40 1585.20 0.00
INT. WTS. 1561.20 1544.90 1584.40 0.00
NET WTS. 2.00 1.50 0.80 mg 0.00
CONT CORR 0.80 0.80 0.80
NET WTS. 1.20 0.70 mg -0.80
ARCE CORR. 0.75 0.00
FINAL WTS 0.45 mg mg 0.00
FRACTION B FRONT FILTER FRACTION B TOTAL WTS (mg) = 0.11
TEST FILTER BLANK FILTER
FILTER No 820-31 820-36
FINAL WT. 44.40 51.30
INT. WT. 43.88 50.83
NET WT. 0.52 0.47 mg
BLK. CORR 0.41
FINAL WT. 0.11 mg
FRACTION C BACK UP FILTER FRACTION C TOTAL WTS (mg) = 20.62
FILTER No 00703-1 BLANKOO0703-4
FINAL WT. 55017.10 50076.50
INT. WT. 54996.70 50076.70
NET WT. 20.40 -0.20 mg
BLK. CORR -0.22
FINAL WT. 20.62 mg
TOTAL WEIGHTS (mg) = 21.18
TOTAL WEIGHTS (g) = 0.0212

(1) DO NOT APPLY ANY WEIGHT LOSS CORRECTION FOR
LIQUID BLANKS.

*BLANK CORR. WT.= FINAL USED WT./INITIAL BLANK WT * NET CHANGE IN BLANK
*ACE. CORR. WT.= RINSE LIQ./BLANK LIQ. * BLANK LIQ. GAIN IN WT.



SWANSON ENVIRONMENTAL, INC.
PARTICULATE SAMPLING DATA AND CALCULATIONS

PLANT: WHEY SOURCE: DRYER EXH. FRONT HAL
DATE 7-24-90
CLOCK TIME: 60.000 60.000 60.000
1.000 NUMBER pP-1 P-2 P-3
B. STACK DIAMETER, In 18.000 18.000 18.000
C. STACK AREA, Sq.Ft 1.767 1.767 1.767
D. No. SAMPLE POINTS 12.000 12.000 12.000
E. TOTAL SAMPLE TIME, MIN. 60.000 60.000 60.000
F. NOZZLE DIAMETER, In. 0.243 0.243 0.243
G. NOZZLE AREA, Sq.Ft. 0.00032 0.00032 0.00032
H. CALIBRATION FACTORS:
PITOT TUBE, Cp 0.7970 0.7970 0.7970
GAS METER, Yy 1.012 1.012 1.012
I. BAROMETRIC PRESSURE, 29.250 29.200 29.200
In.Hg.
J. STACK STATIC PRESSURE 0.970 0.970 0.970
In.H20
K. STACK GAS TEMP. 129.25 118.17 118.33
L. AVG. Sqg. Rt. VEL. HEAD 1.14 1.08 1.03
M. AVG. METER TEMP. 95.83 101.33 100.92
N. AVG. METER PRESS., H20 3.75 3.35 3.08
0. METER VOL., ACTUAL
Cu. Ft. 62.80 £9.670 57.410
P. METER VOL., @STP 59.811 56.123 54.000
Q. LIQUID VOL., H20 COND., 13.600 17.700 18.500
Ml.
R. VAPOR VOL., H20 COND., 0.645 0.839 0.877
@STP, Cu.Ft.
S. TOTAL GAS SAMPLED, 60.456 56.962 54.877

@ sTP, Cu.Ft.
T. $SMOISTURE IN EXHAUST GAS

1) AT TEST LOCATION 1.066 1.473 1.598
2) BEFORE COLLECTOR 0.000 0.000 0.000
U. DRY GAS COMP. %02 20.9 20.9 20.9
%$C02 0.0 0.0 0.0
%CO 0.0 0.0 0.0
%N2 , 79.1 79.1 79.1

V. DENSITY & MOL. Wt. -STACK GAS
1)DRY, @ STP,Lbs/Cu.Ft. 0.0746 0.0746 0.0746
2)WET, @ STP,Lbs/Cu.Ft. 0.0743 0.0741 0.0741
3)WET @ STACK,Lbs/Cu.Ft. 0.0653 0.0663 0.0663
4)MOL.Wt., @ STP,Lb/MOLE 28.844 28.844 28.844

W. WEIGHT OF GAS SAMPLED:

1)DRY GAS,Lbs 4.459 4.184 4.026
2)WET GAS,Lbs 4.489 4.223 4.067
X. TOTAL PARTICULATE COLLECTED 0.0044 0.0094 0.0212

(GRAMS)



Y. AVERAGE GAS VELOCITY, FPM 3897 3653 3507
7. STACK GAS FLOW RATE

1)AT STACK, Qa, ACFM 6886 6455 6197
2)AT std.,Qstd, SCFM 6055 5774 5542
3)std. DRY,Qdg, SCFM 5990 5689 5454
AA. PERCENT EXCESS AIR Ik kkRKRKKKRK K KA AKX KKk kkxkkkkk
BB. CONCENTRATION CONVERSION FACTORS:
1)50% E.A.,AFTER COLLECTOR 65.281 55.998 53.647
2)50% E.A.,BEFORE COLLECTOR 115.774 116.074 116.166
3)MOISTURE BEFORE COLLECTOR 1.007 1.008 1.010
CC. PARTICULATE CONCENTRATION:
1)Lbs/1000 Lbs., ACTUAL 0.002 0.005 0.011
2)Lbs/1000 Lbs., DRY 0.002 0.005 0.012
3)Lbs/1000 Lbs., WET @ SO%E.RA 0.142 0.274 0.616
4)Lbs/1000 Lbs., DRY @ 50%E.A 0.252 0.568 1.333
5)GRAINS / DSCF 0.001 0.003 0.006
6)POUNDS / HOUR 0.059 0.126 0.283

DD. PERCENT ISOKINETIC 91.1 90.0 80.3



SWANSON ENVIRONMENTAL, INC.

PLANT: WHEY TEST DATE: 7-24-90 TEST No.:P-1
SOURCE: DRYER EXH. WTS. DATE: 8-13-90
BACK HALF
***********************************************************************
FRACTION A ACETONE RINSES FRACTION A TOTAL WTS (mg) = 2.620
ACE. RINSE ACE BLANK CONT. BLANK 5A FILTER RINS
(mg) (mg) (mg) (mg)
LIQUID VL 42.00 30.00 0.00
CONT. No. 00131-30 00131-10 00131-12 . 0
FIN. WTS. 1584.70 1546. 40 1585.20 0.00
INT. WTS. 1580.30 1544.90 1584.40 0.00
NET WTS. 4.40 1.50 0.80 mg 0.00
CONT CORR 0.80 0.80 0.80
NET WTS. 3.60 0.70 mg -0.80
ACE CORR. 0.98 0.00
FINAL WTS 2.62 mg mg 0.00
FRACTION B TOTAL WTS (mg) = 1.37
WATER RINSE WATER BLANK CONT. BLANK
(mg) (mg) (mg)
LIQUID VL 260.00 30.00
CONT. No. 00131-29  00131-11 00131-12
FIN. WTS. 1553.60 1553.80 1585.20
INT. WTS. 1547.10 1552.50 1584. 40
NET WTS. 6.50 1.30 0.80 mg
CONT CORR 0.80 0.80
NET WTS. 5.70 0.50 mg
ACE CORR. 4.33
FINAL WTS 1.37 mg
TOTAL WEIGHTS (mg) = 3.99
TOTAL WEIGHTS (g) =  0.0040

(1) DO NOT APPLY ANY WEIGHT LOSS CORRECTION FOR
LIQUID BLANKS.

*BLANK CORR. WT.= FINAL USED WT./INITIAL BLANK WT * NET CHANGE IN BLANK
*xACE. CORR. WT.= RINSE LIQ./BLANK LIQ. * BLANK LIQ. GAIN IN WT.



SWANSON ENVIRONMENTAL, INC.

PLANT: WHEY TEST DATE: 7-24-90 TEST No: pP-2
SOURCE: DRYER EXH. WTS. DATE: 8-13-90
BACK HALF
***********************************************************************
FRACTION A ACETONE RINSES FRACTION A TOTAL WTS (mg) = 5.50
ACE. RINSE ACE BLANK CONT. BLANK S5A FILTER RINSE
(mg) (mg) (mg) (mg)
LIQUID VL 43.00 30.00 0.00
CONT. No. 00121-83 00131-10 00131-12 0
FIN. WTS. 1586.90 1546.40 1585.20 0.00
INT. WTS. 1579.60 1544.90 1584.40 0.00
NET WTS. 7.30 1.50 0.80 mg 0.00
CONT CORR 0.80 0.80 0.80
NET WTS. 6.50 0.70 mg -0.80
ACE CORR. 1.00 0.00
FINAL WTS 5.50 mg mg 0.00
FRACTION B TOTAL WTS (mg) = -0.72
WATER RINSE WATER BLANK CONT. BLANK
(mg) (mg) (mg)
LIQUID VL 247.00 30.00
CONT. No. 00131-32 00131-11 00131-12
FIN. WTS. 1594.40 1553.80 1585.20
INT. WTS. 1590.20 1552.50 1584.40
NET WTS. 4.20 1.30 0.80 mg
CONT CORR 0.80 0.80
NET WTS. 3.40 0.50 mg
ACE CORR. 4.12
FINAL WTS -0.72 mg .
TOTAL WEIGHTS (mg) = 4.78
TOTAL WEIGHTS (g) = 0.0048

(1) DO NOT APPLY ANY WEIGHT LOSS CORRECTION FOR
LIQUID BLANKS.

*BLANK CORR. WT.= FINAL USED WT./INITIAL BLANK WT * NET CHANGE IN BLANK
*ACE. CORR. WT.= RINSE LIQ./BLANK LIQ. * BLANK LIQ. GAIN IN WT.



SWANSON ENVIRONMENTAL, INC.

PLANT: WHEY TEST DATE: 7-24-90 TEST No: P-3
SOURCE: DRYER EXH. WTS. DATE: 8-13-90
BACK HALF
***********************************************************************
FRACTION A ACETONE RINSES FRACTION A TOTAL WTS (mg) = 4.30
ACE. RINSE ACE BLANK CONT. BLANK 5A FILTER RINS
(mg) (mg) (mg) (mg)
LIQUID VL 47.00 30.00 0.00
CONT. No. 00121-86 00131-10 00131-12 0
FIN. WTS. 1550.20 1546.40 1585.20 0.00
INT. WTS. 1544.00 1544.90 1584.40 0.00
NET WTS. 6.20 1.50 0.80 mg 0.00
CONT CORR 0.80 0.80 0.80
NET WTS. 5.40 0.70 mg -0.80
ACE CORR. 1.10 0.00
FINAL WTS 4.30 mg mg 0.00
FRACTION B TOTAL WTS (mg) = 2.18
WATER RINSE WATER BLANK CONT. BLANK
(mg) (mg) (mg)
LIQUID VL 229.00 30.00
CONT. No. 00121-85 00131-11 00131-12
FIN. WTS. 1553.00 1553.80 1585.20
INT. WTS. 1546.20 1552.50 1584.40
NET WTS. 6.80 1.30 0.80 mg
CONT CORR 0.80 0.80
NET WTS. 6.00 0.50 mg
ACE CORR. 3.82
FINAL WTS 2.18 mg
TOTAL WEIGHTS (mg) = 6.49
TOTAL WEIGHTS (g) = 0.0065

(1) DO NOT APPLY ANY WEIGHT LOSS CORRECTION FOR
LIQUID BLANKS.

*BLANK CORR. WT.= FINAL USED WT./INITIAL BLANK WT * NET CHANGE IN BLANK
*ACE. CORR. WT.= RINSE LIQ./BLANK LIQ. * BLANK LIQ. GAIN IN WT.



SWANSON ENVIRONMENTAL, INC.
PARTICULATE SAMPLING DATA AND CALCULATIONS

PLANT: WHEY SOURCE: DRYER EXH. BACK HALF
DATE 7-24-90
CLOCK TIME: 60.000 60.000 60.000
1.000 NUMRBER P-1 p-2 P-3
B. STACK DIAMETER, In 18.000 18.000 18.000
C. STACK AREA, Sq.Ft 1.767 1.767 1.767
D. No. SAMPLE POINTS 12.000 12.000 12.000
E. TOTAL SAMPLE TIME, MIN. 60.000 60.000 60.000
F. NOZZLE DIRMETER, In. 0.243 0.243 0.243
G. NOZZLE AREA, Sq.Ft. 0.00032 0.00032 0.00032
H. CALIBRATION FACTORS:
PITOT TUBE, Cp 0.7970 0.7970 . 0.7970
GAS METER, Yy 1.012 1.012 1.012
I. BAROMETRIC PRESSURE, 29.250 29.200 29.200
In.Hg.
J. STACK STATIC PRESSURE 0.970 0.970 0.970
In.H20
K. STACK GAS TEMP. 129.25 118.17 118.33
L. AVG. Sqg. Rt. VEL. HEAD 1.14 1.08 1.03
M. AVG. METER TEMP. 95.83 101.33 100.92
N. AVG. METER PRESS., H20 3.75 3.35 3.08
0. METER VOL., ACTUAL
Cu. Ft. 62.80 59.670 57.410
P. METER VOL., @STP 59.811 56.123 54.000
©. LIQUID VOL., H20 COND., 13.600 17.700 18.500
M1.
R. VAPOR VOL., H20 COND., 0.645 0.839 0.877
@sTP, Cu.Ft.
S. TOTAL GAS SAMPLED, 60.456 56.962 54.877

@ sTP, Cu.Ft.
T. %MOISTURE IN EXHRUST GAS

1) AT TEST LOCATION 1.066 1.473 1.598
2) BEFORE COLLECTOR 0.000 0.000 0.000
U. DRY GAS COMP. %02 20.9 20.9 20.9
$CO2 0.0 0.0 0.0
%CO 0.0 0.0 0.0
%N2 79.1 79.1 79.1

V. DENSITY & MOL. Wt. -STACK GAS
1)DRY, @ STP,Lbs/Cu.Ft. 0.0746 0.0746 0.0746
2)WET, @ STP,Lbs/Cu.Ft. 0.0743 0.0741 0.0741
3)WET @ STACK,Lbs/Cu.Ft. 0.0653 0.0663 0.0663
4)MOL.Wt., @ STP,Lb/MOLE 28.844 28.844 28.844

W. WEIGHT OF GAS SAMPLED:

1)DRY GAS,Lbs 4,458 4.184 4.026
2)WET GAS,Lbs 4,489 4.223 4.067
X. TOTAL PARTICULATE COLLECTED 0.0040 0.0048 0.0065

(GRAMS)



Y. AVERAGE GAS VELOCITY, FPM 3897 3653 3507
Z. STACK GAS FLOW RATE

1)AT STACK, Qa, ACFM 6886 6455 6197

2)AT std.,Qstd, SCFM 6055 5774 5542

3)std. DRY,Qdg, SCFM 5990 5689 5454
AA. PERCENT EXCESS AIR IkkkRkk Rk kkkkkkkkkkkkkkkkkkkkk
BB. CONCENTRATION CONVERSION FACTORS:

1)50% E.A. ,AFTER COLLECTOR 65.281 55.998 53.647

2)50% E.A.,BEFORE COLLECTOR 115.774 116.074 116.166

3)MOISTURE BEFORE COLLECTOR 1.007 1.009 1.010

CC. PARTICULATE CONCENTRATION:

1)Lbs/1000 Lbs., ACTUAL 0.002 0.002 0.004
2)Lbs/1000 Lbs., DRY 0.002 0.003 0.004
3)Lbs/1000 Lbs., WET @ 50%E.A 0.128 0.140 0.188
4)Lbs/1000 Lbs., DRY @ 50%E.A 0.226 0.289 0.408
5)GRAINS / DSCF 0.001 0.001 0.002
6 )POUNDS / HOUR 0.053 0.064 0.087

DD. PERCENT ISOKINETIC 91.1 90.0 90.3



TEL No. 313 478 3319 Sep 14,90 9idl F.0O3
SWANSON ENVIRONMENTAL, INC.

SAMPLING DATA CALCULATION EQUATIONS

A. Sample Number (Test) -
B, Stack Dimensions - inches or feet, (In. or Ft.)
C. Area of Stack - square feet, (Sq. Ft.)
D. Number of Points Sample
E. Duration of Sample - time in minutes, (min.)
F, Nozzle Diameter - inches, (In.) '
G. Nozzle Area - square feet, (Sq. Ft.)
H. Calibration Factors
1) Pitot tube, (C,,)
2) Gas Meter, (?)
1. Barometric Pressure - inches of mercury, (' Hg)
J. Static Pressure in Stack - inches of water, (" Hy0)
. K. Stack Gas Temperature - OF —
L. Average Square Root of Velocity Head of Points Sampled, (5P, )
M. "Average Meter Temperature ~ OF
N. Average Meter Pressure -~ inches of water, (" H,O)

O. Meter Volume, Actual Gas Meter Reading, cubic fe Cu, Ft,

P ! '&530 » ﬁxt’f(o.o'zass)xnﬂ:,
+

Q

» Meter Volume @ STP, Cu. Ft. = Hyr O <5953
. Liquid Volume of Water Condensed, Ml.

R. Vapor Volume of Water Condensed, @ STP, Cu. Ft.,={Q* 0.0474)
S. Total Gas Sampled, @ STP, Cu, Ft. = (R+P) .
T. Percent Molsture in Exhaust Gas

1) At Test Location = (R/Sx 100)

2) Before Collector - (when applicabie)

U. Dry Gas Composition : %
i
% cC
% N

Y. I?ensity and Molecular Weight of Stack Gas : -
' Yo X .
1) Dry, @ STP, Lbs, /Cu. Ft. ﬁ@z -0827}(%0% 1137)+;!%0Qt§z)'.0724:q

2)Moist, @ STP, Lbs. /Cu. Ft. =[6',;.x(1%°0-'°'-r)+(0465 ’Tgf)]
3) Moist Gas, @ Stack Conditions, Lbs,/Cu, Ft, =

e V. xf 530 \ 1+ 0.07355%7
2 (K+ 3359 29,92
4) Molecular Weight, Dry, @STP, Lb, /Mole = (Vyx 386.9 Cu, Ft./Mole)

NOTE: STP = 29,92 "Hg., 70°F
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SAMPLING DATA CALCULATION EQUATIONS

W. Weight of Gas S8ampled: ~
1) Dry Gas, Lbs, = (P1V)
2) Moist Gas, Lbs, = ( 8+ Vy)

X, Total Weight of Particulate Collected, Grams

Y. Average Gas Veloclty, (ppw%‘,’ﬁ- * (Layg) » (y)

Z. ftack Gas Flow Rate :
1) stack Conditions, Q,xACFM (C*

2) Standard Conditions, Qstyy SCFM ( Z 1&53%& {140, 07355; ))
3) Standard Dry, Qq4, g.» SCFM = Qgt ax 100T 100 -T

AA, Percent Excess Alr é%}.iﬁ(%_” %CE 0;
' L 3) +

BB, Concentration Conversation Factors:

) -
1) 50% Excess Alr, After Collector = D—I‘WG‘EI_TI?&_(V + 18 Ty/ 1°°i Ta)

2) 50% Excess Air, Before Collector -
Va4 xa'r 100-T4)

: (0 byl /loo T+V(+ TM_ZTZ)
3) Moisture Before Collector +-( %ﬁ“—ﬁ{r&—'—%l))

CC., Particulate Concentration ;
l)pbs. /1000 Lbs,, Actual = (%5_0‘?31:__3)2_
2) Lbs, /1000 Lbs., Dry* = (CCyx pas)
3) Lbs, /1000 Lbs,, Wet *+ @50% B/ A, " = (CC1x BB,)
4) Lbs, /1000 Lbs., Dry @ 50% E. A, = (6018883)

5) Grains /1000DSCF ‘&%ﬂfox 100)¢ 1000)

X
6) Pounds / Hour = (Zg xvz IOOOX 006

DD, Percent Isokinetic = 100 x 29,82 x (K ¢ 460) x 8 i
530 x l I+ 5.5’7%5 3’ XEXQGXY

Dry means process moisturé included, moisture a.dded by collector excluded

(if applicable)
** Wet means actual moisture as measured after couector.

*4% DSCF {8 under totally dry conditions all molsture removed,
NOTE: STP = 29,82 " Hg., T0°F.
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FIELD DAYA SHEET

Plant /é[/gmjf Ambient Temperature 72_ Metsr s 13 /'g//é].' 0/7¢Zé
7(Z/ ¢D Barometsic Pressure r._:ug__._;@t(... /5¢ ?/ 6?/%‘ / 005/5

Date
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Figure 4-10. Pitot tube calibration data,
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