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State of Wisconsin 
Department of Natural Resources 
File: 4530-3 

Date: August 3, 1989 

To: Files \ P From: Lynda Wiese 

Subject: Source Testing Review, Alto Dairy FID# 420038960 
A CL e:u: I/. VlgY 

I. Pacilitv 
Alto Dairy 
N3545 CTH EE 
WauDun. WI 53963 
Facility Location: Town of Alto, CTH EE 
re5 t oa tp; r/2 O / S ?  
Contact(s): Mr. kuce’ Westerveld, Manager, Whey Division 

11. source Des- 

Alto Dairy has installed whey processing division at their plant in the 
Town of Alto just north of Waupun. The whey dryer permitted under #88- 
LMW-415 is a Damrow Co. Model F-12.000 Filtennat spray dryer. Capacity 
of the dryer is 22,000 to 27,000 pounds per hour of 50 to 54% concentra- 
ted whey. The whey slurry is sprayed into the drying chamber and falls 
onto a moving belt where additional drying and cooling takes place. The 
final product is at 4% moisture. 
of cyclones capturing product and then followed by a counter-current 
flow, plate-type wet scrubber with an estimated efficiency of 99.93%. 

Emissions are controlled by a series 

111. ,&@Jag ODer ation 

A.  Sampling Firm 
Badger Laboratories and Engineering Go.. Inc. 
1110 Oneida Street 
Appleton, WI 54915 

Test Crew Chief: Bruce F. Lammers 

B. Purpose 
The purpose of this test was for demonstratLon of compliance with 
the solid and condensible particulate emission limit as required 
by permit #88-ulw-415. 

C. Date of Test 
April 20, 1989 

D. Test Method 
’ 

Testing was conducted and samples were analyzed in accordance with 
procedures specified by the Environmental Protection Agency in the 
Code od Federal Regulations volume 36, No. 247. December 1971, and 



it's subsequent revisions. 
and the back-half particulate emissions were extracted from the 
impinger catch. . 

The testing method used was Method 5 

E. Test Witness 
The testing was witnessed by Lynda Wiese of the Southern District 
Air Management Section. 

IV. &mmarv of R e s d u  

.Emissions are reported in pounds per hour. 
percent. 

Isokinetic ratio is in 

lkssL# Cone entra M e t i c  
97.5 (97.5) 1* 4.23 (4.178) 

2 5.75 
3 5.18 

99.0 
99.2 

Average 5.05 

*run reviewed by DNR, results in (). 
L ; M ;  t = / 6 . 3 L y &  

. .  V. -cable E m w o n  Limits 

The emission limit for this process is the more restrictive of NR 
415.05(2)(a)l., Wis. Adm. Code: E - 3.59(P)'." or NR 415.05(1)(m), Wis. 
Adm. Code: 0.2 pound per thousand pounds exhaust gas. By the attached 
determination, the more restrictive limit is NR 415.05(2)(a)l. which 
yields 16.3 lb/hr at the process rate of 11.48 tons per hour achieved 
during the stack testing. 

VI. piscussion 

The testing was performed in a competent manner and according to US EPA 
test methods. 
test was performed indoors in a 40" by 113" straight section of uninsu- 
lated duct. 

Visible emissions were read for 30 minutes during the second run of the 
stack test. No visible emissions could be detected from the stack out- 
let. The source meets the visible emission limit of 20% opacity found in 
NR 431.05(1), Wis. Adrn. Code. 

During Run 3 the test team was experiencing erratic stack static due to 
problems in maintaining the spray pattern within the dryer and some 
plugging problems in the dry powder receiver. 
have influenced the results of test 3.  

Based on this performance demonstration, it is recommended that this 
source be released for permanent operation. 

Clean-up was performed on site and was done well. The 

This does not appear to 
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June 26, 1989 

Dear Linda, 

dryer here at Alto. 

monitors which you asked for: 

Enclosed are 2 of the emission reports on our 

These are the normal readings on the other 

SCRUBBER MONITOR BAGGER BIN 
.9  . 3  3 .4  

On behalf of the Alto Dairy, I'd like to thank 
you for your patience and help. I am looking for- 
ward to working with you'in the future. 

Sincerely, 

6- - 
Bruce Westerveld 



?AME OF SOURCE: Alto Dairy 

LOCATION OF SOURCE: CTH EE - Waupun 
?ROCESS TESTED: Whey Dryer 

3ATE OF TEST: April 20 1989 

?UN NUMBER: 1 

N NUMBER OF SAMPLING POINTS= 24 

'W DGM VOL,METER COND DRY= 37.026 CFD 

PB BAR PRESS,STATION= 29.8 IN HG 

VL TOTAL VOL OF WATER COLLECTED= 48.2 ML 

%C02 % CARBON DIOXIDE BY VOL,DRY BASIS= .5 % 

%02 % OXYGEN BY VOL,DRY BASIS= 20.3 % 

%CO 8 CARBON MONOXIDE BY VOL, DRY BASIS= 0 % 

%N2 % NITROGEN BY VOL,DRY BASIS= 79.2 % 

CP PITOT TUBE COEFFICIENT= ,8294 

PS STACK PRESS= 29.79 IN HG 

AS AREA OF THE SAMPLING SITE= 31.2847 SQ FEET 

MT TOTAL DRY PARTICULATE= 13.4 GM x 10-3 
T TOTAL SAMPLING TIME= 72 MIN 

AREA OF THE NOZZLE= .0001867 SQ FEET 



., , ~ 

1to Dairy,Whey Dryer,RUN: 1 

CALCULATED RESULTS 

'S STACK TEMPERATURE = 122.2917 DEG F 

MSTD 

USTD VOL OF WATER VAPOR,STD COND= 2.268774 SCF 

M % MOISTURE IN STACK GAS BY VOL,STD COND- 5.919416 % 

iD MOLE FRACTION OF DRY GAS= .9408058 

DGM VOL,STD COND DRY= 36.05889 SCFD J 

IWD 

WS MOLECULAR WT OF STACK GAS,WET BASIS= 28.24726 LB/LB-MOLE 

'S AVE STACK GAS VELOCITY,STACK C O N B  53.98269 FPS 

>ACT ACTUAL STACK GAS FLOW RATE= 101329.9 CFM 

2STD AVE STACK GAS FLOW RATE,STD COND DRY= 86067.65 SCFMD 

iEA AVE % EXCESS AIR= 3334.434 % 

MOLECULAR WT OF STACK GAS,DRY BASIS= 28.892 LB/LB-MOLE 

WRA AVE PMR BY RATIO OF AREAS METHOD= 4125.226 LB/HR X 

'MRC AVE PMR BY CONC METHOD= 4230.777 LB/HR x 
='MR(AVE) AVE PXR,STD COND DRY= 4178.002 LB/HRX 

2 EMISSION CONC,STD COND DRY= 5.734009 GR/SCFD 

3GR AVE STACK GAS RATE,STD COND DRY= 386941.2 LB/HR 

LB/MLB EMISSION CONC,STD COND DRY= 10.79751 LB/MLB OF DRY GAS 

dGR AVE STACK GAS RATE,STD COND WET= 402108.9 LB/HR 

LB/MLB EMISSION CONC,STD COND WET= 10.39023 L B m B  OF WET GAS 

%ISR % ISOKINETIC RATIO= 97.50516 % d 
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A l t o  Dairy - Waupn 
Whey Dryer Bnission Teat 

I. Introduction and 

Badger Laboratories k Engineering Co., Inc. was retained by A l t o  Dairy of 
Waupun, W1 to determine the concentration of particulate matter in the exhaust 
from a Whey Dryer. 

E&ission tests were conducted April 20, 1989 by Bruce  Lamem and Rick Hieptas. 
Linda Wiese of the Wisconsin Department of Natural Resources witnessed the 
testing. A total of three test runs were performed following U . S .  P A  
Methods. Mr. Bruce Westerveld is the oanpany contact. 

A summary of the results are as follows: 

Particulate Emission Results 

Voluwtric 
Flow Rate Isokinetic Particulate Bnission 

Test Run . scfh(drYl  Ratio, X lb/hr . 
1 5.165 x 10 97.5 4.23 

2 5.153 x 10 99.0 5.75 

3 5.234 x 10 99.2 5.18 

6 

6 

6 

The arithmatic average of the three results is 5.05 lb/hr. B?u. The 
limitation for this so- 16.3 lb/hr. BIU. 

1. 



11. Pmcess Description 

The stack carries exhaust gases from a Whey Dryer. Normal pduct ion  rate is 
22,000 - 27,000 lbhr .  at 50 - 54% solid whey concentrate. me pmduction 
rate during the testing was 22,960 lb/hr. Alto Dairy measured 12,628 lb/hr. 
m e r  and 10,332 l b h r .  water during the time fmm 8:30 AM - 3:OO FM on April 
20th. 

This production rate gives a limitation for Particulate as follows: 

Production Rate Limitation 

0.62. 
Limitation = E = 3.59 p Where: p = Tons h.oduction/Hr. 

0.62 = 3.59 (11.48) 

= 16.3 lb/hr. 

2. 



Location: Alto Dairy 

Dete: 4-20-09 
Time: 0:30  - 0 ~ 5 2  AM 

Test Ftm: t l  

Stack Gas Data: 

Temperature, OF. 

Velocity, ft./sec. 

Gas Volume, ACFM 

Gas Volrme, SCFM (Wet) 

Gas Voluae, SCFH (Dry) 

Moisture, % 

Carbon Dioxide, % (Dry) 

Oxygen, % (Dry) 

Caron Monoxide + Nitrogen, % Dry 

Molecular Weight (Wet) 

Sarnplirrg Data: 

Tota l  Time, min. 

Volune, SCF (Dry) 

Isokinetic Ratio, % 

122.3 

53.98 

101325 

91463 

5.165 x lo6 

5.9 

0.5 

20.3 

79.2 

28.25 

72 

36.057 

97.5 

Particulate: 

Amount Collected, m g .  (including condensible) 13.4 

Concentration, grains/SCF 0.0057 

hiasion Rate, lb/hr. 4.23 

10. 



Location: AltoDairy 
wauprn 

Date: 4-20-89 
Time: 11:OO AM - 12:21 PM 

Test Run: Y2 

Stack Gas D a t a :  

Temperature, %. 
Velocity, ft./sec. 

Gas Volume, ACFM 

Gas Volune, SCFM (Wet) 

Gas VolLUne, SCFH (Dry) 

Moisture, X 

carbon Dioxide, % (m) 
Oxygen, % (DIT) 

Carbon Monoxide t Nitrogen, X (Dry) 

Molecular Weight (Wet) 

SampliIlg Data: 

Total Time, min. 

Val=, SCF (Dry) 

Isokinetic Ratio, Y 

Particulate: 

Amount Collected, mg. (inclding densible) 

Concentration, graina/SCF 

Rnission Rate, lb/hr. 

11. 

124.7 

53.96 

101287 

91068 

5.153 x lo6 

5.7 

0.4 

20.8 

78.8 

20.27 

72 

36.535 

99.0 

18.5 

0.0078 

5.75 



Location: A l t o h i m  
hw 

tab: 4-20-89 
Time: 1:06 - 2~29 PM 

Test r(rar: t 3  

Stack Gas Data: 

Temperature, OF. 

Velocity, ft./aec. 

Cas Volume, ACFM 

Cas Volume, SCFM (Wet) 

Gas Volmle, s m  (Dry) 

Moisture, X 

Carton Dioxide, % (Dry) 

m e n ,  X (Dry) 

Carbon Monoxide t Nitrogen, X (Dry) 

Molecular Weight (Wet) 

Saznplirrg Data: 

Total Time, min. 

Volume, SCF (Dry) 

Isokinetic Ratio, X 

Particulate: 

Amount Collected, mg. (including condensible) 

Concentration, graina/SCF 

hission Rate, lb/hr. 

12. 

122.2 

54.40 

102113 

92204 

5.234 x lo6 

5.4 

0.5 

20.0 

79.5 

28.29 

72 

37.173 

99.2 

16.7 

0.0069 

5.18 
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Alto Dairy - Waupun 
Whey D r y e r  Dnission Test 

:er Lgbora 

I. Introduction and Sumnary 

:s & Engineering Co., Inc. was reta led by Alto Dairy of 
Waupun, WI to determine the concentration of prticulate matter in the exhaust 
from a Whey Dryer. 

Flnission tests were conducted April 20, 1989 by BN- h e r s  and Rick Hieptas. 
Linda Wiese of the Wisconsin Department of Natural Resources witnessed the 
testing. A total of three test runs were performed following U . S .  EPA 
Methods. M r .  Bruce Westerveld is the rompany contact. 

A sununary of the results are as follows: 

Particulate Emission Results 

Volumetric 
Flow Rate Isokinetic Particulate mission 

Test Eun scfh (dry) Ratio, % lb/hr . 
1 5.165 x 10 97.5 4.23 

2 5.153 x 10 99.0 5.75 

3 5.234 x 10 99.2 5.18 

6 

6 

6 

The arithmatic average of the three results is 5.05 lb/hr. B?u. The 
limitation fo r  this source 16.3 lb/hr. B'IW. 

1. 



11. process Description 

The stack carries exhaust gases from a Whey Dryer. Normal production rate is 
22,000 - 27,000 lb/hr. at 50 - 54% solid whey concentrate. The production 
rate during the testing w a s  22,960 lb/hr. Alto Dairy measured 12,628 lb/hr. 
powder and 10,332 lb/hr. water during the time from 8:30 AM - 3:OO PM on April 
20th. 

This production rate gives a limitation for Wrticulate as follows: 

Production Rate Limitation 

Where: p = Tons Wuction/Hr. 0.62 
Limitation = E = 3.59 p 

0.62 = 3.59 (11.48) 

= 16.3 lb/hr. 

2. 



111. Stack Testing and Analytical Procedures 

The procedure for sampling, testing, instrumentation and analysis as described 
by the U.S. EPA were followed. The EPA reference methods used in the testing 
program are sunnnarized below. 

Method1: samr, le and Velocity Traverse Locations 

The sampling site lies in a straight section of 40" x 112 5/8" inside diameter 
rectangular stack. The sampling site is approximately 5 diameters downstream 
from the last distrubnce and 2 diameters upstream from the stack top. Twenty- 
four points were sampled, four on each traverse. Sampling time was 3 minutes 
per point. The location of the traverse points is shown below: 

Location of Traverse Points from Stack Wall 

Inside Stack Diameter = 40" x 112 5/8" 

Traverse Point No. 

1 
2 

3 
4 

Inches from Wall 

5 
15 

25 
35 

Location of Ports from Stack Wall 

Port Location Inches from Wall 

1 
2 

9.4 
28.2 

46.9 
65.7 

84.5 
103.2 

Method 2: Stack Gas Velocity and Volumetric Flow Rate 

For each test run, a velocity traverse w a s  made with a calibrated Type "S" 
pitot tube having a co-efficient of 0.829. The velocity head was read on an 
inclined manometer to the nearest 0.05 inches of water. Temperature was 
measured with a chromel-alumel thermocouple. 

Sampling site barometric pressure obtained from National Weather Service data. 

3.  



Stack Testing & Analytical Procedures Cont... 100 

Method3: cbmw nent Gas Analysis 

Analyses for Carbon Dioxide (CO ) ,  Oxygen (02), , and Nitrogen plus Carbon 
+ CO) were p e r ? o d  in the field using an Orsat type 

Monoxide analyzer. (%ior to testing, the Orsat apparatus was checked for leaks and the 
activity of the absorbing solution was determined to be adequate. Results 
were read and recorded to the nearest 0.2 percent volume, dry basis. 

Method 4: Moisture Content 

The moisture content of the stack gas w a s  determined by condensing in three 
impingers in an ice bath and absorbing any remaining moisture in a fourth 
impinger containing silica gel. 

Method 5: Particulate lhission 

Farticulate material is withdrawn isokinetically from the stack a?$ collected 
on a glass fiber filter maintained in the temperature range of 223 F.  - 273O 
F.  The sample gas stream is dried as in Method 4 above. The sample gas is 
then passed through a metering system which measures both the cumulative 
volume of gas sampled and the instantaneous sampling rate. 

Sampling T r a i n  

A schematic of the sampling train used in this method is shown in Figure 5-1 
(See Page # 5 ) .  The sampling train consists of the following components: 

Stainless steel, buttonhook-type nozzle. 
Asbestos gasket. 
Stainless steel probe. 
Fritted glass filter holder. 
Electrically heated enclosed sample box. 
Ice-water bath. 
Modified Greenburg-Smith impinger. 
Greenburg-Smith impinger . 
Modified Greenburg-Smith impinger. 
Modified Greenburg-Smith impinger. 
Check valve. 
vacuum tube. 
Vacuum guage. 
Vacuum valve. 
Leak-free vacuum pump. 
By-pass valve. 
Dry gas meter. 
Calibrated orifice. 
Dual manometer. 
Type "S" pitot tube. 

4. 
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A more detailed description of the sampling train components follows: 

1. Probe Nozzle: Stainless steel with sharp, tapered leading edge. A 
0.185 inch diameter (as measured on site with a caliper) nozzle 
was used in all tests. 

2. Probe Liner: Stainless steel with a heating system is used to 
maintain a gas temperature at the exit during sampling of 223'F. 
to 273'F. 

3. Pitot Tube: A Type "S" pitot tube attached to the probe allowed 
constant monitoring of the stack gas velocity. The pitot tube co- 
efficient of 0.829 was determined by comparison with standard 
pitot tube on April 7, 1989. AP w a s  read from an inclined 
manometer. 

4. Differential Pressure Gauge: A Dwyer magalhelic gauge with a 
range of 0 - 10 inches water was used to obtain AH. 

5. Filter Holder: Borosilicate glass, with a glass frit filter 
support and a silicone rubber gasket. 

6. Filter Heating System: Thermostat controlled electrical resis- 
tance type heater capable of maintaining a temperature of 223'F. - 
273' F. around the filter holder. 

7. Impingers: Four pyrex glass hpingers connected in series with a 
leak-free ground glass fitting. The first, third, and fourth 
impingers were Greenburg-Smith design with a modified (straight) 
tip. The second impinger was a Greenburg-Smith design with a 
standard tip. A thermometer was in place to measure the temp 
eratTe at the outlet of the  fourth impinger. 

8. Meterim System: The vacuum gauge, leak-free pump, thennometer, 
temperature compensated dry  gas meter, and related equipnent are 
shown in Figure 5-1. The sampler is a LSI Model 31. 

6. 



Sampling Procedures 

Prior to testing, the sampling train is cleaned and set up as follows: 

A four-inch diameter glass fiber filter was dried in a 105OC. oven 
overnight. The filter was then placed in a desiccator for two hours 
and weighed on an analytical balance to the nearest 0.1 milligram 
( m g . ) .  h e  hundred milliliters (ml.) of distilled water was placed in 
each of the first two impingers. Two hundred grams dry silica gel 
(indicating) was placed in the fourth impinger. The third impinger was 
left dry and empty. The sampling train was assembled as shown in 
Figure 5-1 (Page #5) .  Based on the preliminary velocity and 
temperature traverse, an appropriate nozzle size was selected to 
provide an adequate sampling rate. 

After assembly, the sampling train was leak-checked at the inlet to the 
filter holder “5. 15 inches mercury vacuum. If a leak rate of greater 
than 0.02 ft. /min. was observed, the system was checked and leaks 
corrected. The leak-check Qrocedure was repeated until the leakage 
rate was less than 0.02 ft. /min. 

Approximately one half hour before the start of the test, the probe and 
filter box heaters were turned on and allowed to waxm up to sampling 
temperatures. Ice was placed around the impingers. At the start of a 
test run, the dry gas meter reading was recorded on the data sheet, 
the probe was placed in the stack at the first sampling point, and the 
velocity pressure was read. Using an isokinetic flow rate calculator, 
the desired orifice meter pressure was determined. The sample pump was 
then turned on and the time was recorded. The main and by-pass valves 
were irmnediately adjusted to give the desired sampling rate. For each 
point, the following data was recorded: Traverse Point Number, 
Sampling Time, Stack Temperature, Velocity Head, Orifice Meter Reading, 
Dry Gas Meter Volume, Meter Temperature, Box Temperature, and F‘ump 
Vacuum. Near the end of the sampling time (approximately 10 seconds 
remaining), the nozzle was moved to the next point and exactly at the 
s t a r t  of the next sampling period,. the dry gas meter volume was 
recorded. The point by point sampling procedures were then repeated 
until the test run was completed. While moving between ports, the 
lxrmp was turned off. At the completion of the test run, the p ~ r m p  was 
turned off, the dry gas meter v o l m ~  recorded, and the probe was 
removed from the stack. The sample train was leak-checked from the 
sample nozzle at the highest vacum pulled during the test to verify 
the leak-free integrity of the system. 

SamDle Recovery 

Sample recovery was accomplished near the sampling site. While the probe and 
filter holder was cooling, the contents of the first three impingers were 
measured volumetrically and placed in a clean container. The silica gel in 
the fourth impinger was transferred to a clean, dry container. This was 
weighed in the lab at a later time. 

I .  



The filter was carefully transferred to a petri dish. Any filter material 
which stuck to the gasket was scraped loose and transferred to the petri 
dish. The upstream portion of the filter holder w a s  washed with acetone, 
which was collected in a clean glass container labelled to identify the test 
run. The probe nozzle was then removed and the inner surfaces rinsed with 
acetone along with cleaning by a brush until no visible particulate was 
present in the rinse. The probe liner was washed with acetone and brushing. 
Both the probe liner and nozzle washes were collected in the same container as 
the filter holder washings. 

SamDle Analysis 

In the laboratory, the filter and any loose particulate were placed in a 
dessicator for 24-hours. The material was then weighed on an analytical 
balance to the nearest 0.1 mg. 

The volume of the upstream acetone wash was measured and transferred to a 
tared beaker. The acetone was evaporated at r e m  temperature. After 
desiccation, the beaker was reweighed. Simultaneously, a 100 ml. acetone 
blank was evaporated and the residue weight was detelmined. The net residue 
weight of the sample washes has been adjusted for the acetone blank. 

The water collected from the first three impingers was measured to the nearest 
m l .  All the sample exposed glassware was rinsed with acetone and placed in a 
separate clean, dry container. This was evaporated in the same manner as the 
probe wash. The water collected was extracted with 3-50 m l .  portions of 
methylene chloride. The extracts were evaporated in a tarred beaker 0 
20Oc. A LOO td portion of the remaining water was evaporated in a tarred 
beaker @ 103 C. The two weight gains were included in the total particulate. 
The total particultate collected is then the swation of the acetone wash 
weight gain plus the filter weight gain, plus the water extract weight gain 
plus the water residue weight gain. 

The silica gel from each run was weighed to the nearest 0.1 gm. The weight 
gain of the silica gel was added to the volume of liquid water collected in 
the first three impingers to obtain the total amount of water collected. 

Data Handling and Calculations 

A l l  mathematical calculations were made acccording to accepted techniques 
using U.S. EP% equations. S t a n d a d  conditions of 29.92 inches mercury 
pressure and 68 F. temperature were used. Field calculations were rechecked, 
and the final results for each test run and are presented in detail in the 
Apwndix . 

8 .  
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Location: Alto Dairy 
WaUF- 

Date: 4-20-89 
Time: 8:30 - R:52 AM 

Test Run: #I4 

Stack G a s  Data: 

Temperature, OF. 

Velocity, ft./sec. 

Gas Volume, ACFM 

Gas Volume, SCFM (Wet) 

G a s  Volume, SCFH (Dry) 

Moisture, % 

Carbon Dioxide, % (Dry) 

Oxygen, % (Dry) 

Caron Monoxide + Nitrogen, % Dry 

Molecular Weight (Wet) 

Sampling Data: 

Total Time, min. 

Volume, SCF (Dry) 

Isokinetic Ratio, % 

Particulate: 

Amount Collected, m g .  (including condensible) 

Concentration, grains/SCF 

€%mission Rate, lb/hr. 

122.3 

53.98 

101325 

91463 

5.165 x lo6 

5.9 

0.5 

20.3 

79.2 

28.25 

72 

36.057 

97.5 

13.4 

0.0057 

4.23 

10. 



Location: Altobiry 
w a w m  

Date : 4-20-89 
Time: 11:OO AM - 12:21 RI 

Test Run: #2 

Stack G a s  D a t a :  

Temperature, %. 

Velocity, ft./sec. 

Gas Volume, ACFM 

Gas Volume, SCFM (Wet) 

Gas Volume, SCFH (Dry) 

Moisture, % 

Carbon Dioxide, % (Dry )  

Oxygen, % (Dry) 

Carbon Monoxide + Nitrogen, % (Dry) 

Molecular Weight (Wet) 

Sampling D a t a :  

Total Time, min. 

Volume, SCF (Dry) 

Isokinetic Ratio, % 

Particu1a;te: 

Amount Collected, mg. (including condensible) 

Concentration, grains/SCF 

mission Rate, lb/hr. 

124.7 

53.96 

101287 

91068 

5.153 x lo6 

5.7 

0.4 

20.8 

78.8 

28.27 

72 

36.535 

99.0 

18.5 

0.0078 

5.75 

11. 



Location: Alto Dairy 
W a v  

k t e  : 4-20-89 
Time: 1:06 - 2:29 PM 

Test Fbm: #3 

Stack Gas Data: 

Temprature, OF. 

Velocity, ft./sec. 

Gas Volume, ACFM 

G a s  Volume, SCFM (Wet) 

Gas Volume, SCFH (Dry )  

Moisture, % 

Carbon Dioxide, % (Dry) 

Oxygen, % (Dry) 

Carbon Monoxide t Nitrogen, % (Dry) 

Molecular Weight (Wet) 

Samplilg Data: 

Total Time, min. 

Volume, SCF (Dry) 

Isokinetic Ratio. % 

Particulate: 

Amount Collected, mg. (including condensible) 

Concentration, grains/SCF 

Ehission Rate, lb/hr. 

122.2 

54.40 

102113 

92204 

5.234 x lo6 

5.4 

0.5 

20.0 

79.5 

28.29 

72 

37.173 

99.2 

16.7 

0.0069 

5.18 



Laboratory D a t a  

Canpany: AltoDairy-Waupun 
Date : 5-16-89 

Test Run: #1 

Filter: No. 1 

Final Weight, mg. 
Tare Weight, mg. 
Weight Gain, mg. 

Acetone Probe Wash: 

Final Weight, mg. 
Tare Weight, m g .  
Blank Concentration, m g .  
Volume, ml. 
Weight Cain, m g .  

Impinger Acetone Wash: 

510.3 
504.9 

82196.0 
82185.2 
3.2 
52 

Final Weight, me. 81362.9 
Tare Weight, m g .  81359.7 
Blank Concentration, m g ,  4.2 
Volume, ml. 67 
Weight Gain, m g .  

Impinger Water Extracts: 
(rn2C12) 

Final Weight, m g .  85897.6 
Tare  Weight, m g .  85894.9 
Blank Concentration, m g .  4.5 
Weight Gain, m g .  

Impinger Water Residue: (100 m l .  Aliquot) 

Final Weight, mg. 52360.1 
Tare Weight, m g .  52358.5 
Blank Concentration, mg. 1.5 
Volume, ml. 358 
Weight Gain, mg. 

5.4 

7.6 

0.0 

0.0 

0.4 

Total particulate, mg. 

13. 
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Laboratory D a t a  

canpany: AltoDaim- Waupm 
Date: 5-16-89 

Test Fhm: #2 

Filter: No. 2 

Final Weight, mg. 
Tare Weight, m g .  
Weight Cain, mg. 

Acetone Probe Wash: 

Final Weight, mg. 
Tare Weight, mg. 
Blank Concentration, m g .  
Volume, ml. 
Weight Gain, mg. 

Impinger Acetone Wash: 

Final Weight, mg. 
Tare Weight, mg. 
Blank Concentration, m g .  
Volume, ml. 
Weight Gain, mg. 

638.8 
623.6 

82954.1 
82948.6 
3.3 
53 

15.2 

2.2 

81905.5 
81902.5 
5.2 
84 

0.0 

Impinger Water Extracts: 
(rn2C12) 

Final Weight, mg. 82659.8 
Tare Weight, mg. 82658.4 
Blank Concentration, m g .  4.6 
Weight Cain, m g .  

Impinger Water Residue: (100 ml. Aliquot) 

Final Weight, mg. 51684.8 
Tare Weight, mg. 51683.0 
Blank Concentration, m g .  1.5 
Volume, ml. 364 
Weight Gain, mg. 

0.0 

1.1 

Total particulate, mg. 18.5 

14. 



Laboratory D a t a  

Company: AltoDairy-Waupm 
Date: 5-16-89 

Test F&n: #3 

Filter: No. 3 

Final Weight, m g .  
Tare Weight, m g .  
Weight Gain, m g .  

513.7 
500.7 

13.0 

ketone probe Wash: 

Final Weight, m g .  78283.3 
Tare Weight, mg., 78276.1 
Blank Concentration, m g .  4.7 
Voluile, ml. 76 
Weight Gain, m g .  2.5 

Impinger Acetone Wash: 

Final Weight, m g .  82924.0 
Tare Weight, m g .  82922.1 
Blank Concentration, m g .  4.9 
Volume, ml. 79 
Weight Gain, m g .  

Impinger Water Extracts: 
(CH2Cl2) 

Final Weight, m g .  84515.9 
84513.8 Tare Weight, m g .  

Weight Gain, m g .  
Blank Concentration, m g .  4.9 

bq,inger Water Residue: (lo0 m l .  Aliquot) 

Final Weight, m g .  51923.3 
Tare Weight, m g .  51921.5 
Blank Concentration, m g .  1.5 
Volm, ml. 390 
Weight Gain, m g .  

0.0 

0.0 

1.2 

Total  Particulate, mg. 16.7 

15. 



300 Laboratory Data 

CaOperuT: AltoDairy 
Date: 4-20-89 

Test Run: Blank 

Filter: No. 4 

Final Weight, mg. 
Tare Weight, mg. 
Weight Gain, mg. 

Acetone Probe Wash: 

Final Weight, mg. 
Tare Weight, m g .  
Blank Concentration, mg. 
Volume, ml. 
Weight Gain, mg/ml. 

Impinger ketone Wash: 

Final Weight, mg. 
Tare Weight, mg. 
Blank Concentration, m g .  
Volume, ml. 
Weight Gain, m g .  

614.0 
614.0 

0.0 

84519.5 
84512.4 
7.1 
114 

Impinger Water Extracts: 
(CH2C12) 

Final Weight, mg. 82949.7 
Tare Weight, m g .  82947.1 
Blank Concentration, mg. --- 
Weight Gain, mg. 

Impinger Water Residue: 

Final Weight, mg. 
Tare Weight, mg. 

51176.7 
51175.2 

B I ~  Concentration, mg. 1.5 
Volwne, ml. 
Weight Gain, mg./ml. 

100 

0.062 

2.6 

0.015 

16. 



Thermolcoumle Calibration 

Room Temperature: NBS Certified Thermometer - - 69O F. 
Stack Sampler Thermocouple 69O F. 

Hot Water Temperature: NBS Certified Thennometer - - 177O F. 
Stack Sampler Thermocouple = 178O F. 

Calibrated April 6, 1989 by Bruce Lamers. 

Dry Gas Meter Calibration 

Meter calibrated by Wisconsin Public Service in Green Bay 
on April 4, 1989. Meter read 99% before adjustment. After 
adjustment it read 100%. 

17. 



Dry Cas Heter Volume 
Potal Water Collected 
dbsolute Stack Pressure 
Absolute Heter Pressure 
Absolute Stack Tcnperature 
Absolute Heter TeEperature 

Voluoe o f  Sanple a t  Standard Conditions. Ur? Basis. 

? a r t i c u l a t e s  Collected 
Stack Arer 
T o t a l  Sanplinq Tine 
P i t o t  Tube Coeff ic ien t  
Average Velocity Head !.%?I 
Nozzle Area 

Yolune o f  Water Vapor i n  Sa0ple a t  Standard Conditions. 

!U.U(101! v l c  : IU.U41011 I V 8 . 2  I 

Proportion 01 Water Vapor in Gao S t r e a l .  

Concentration of  Pa r t i cu la t e  Hat te r .  Or9 Bzsis. 

D r y  Holecular k'eifht o f  Stack Car. 

Volunetric Flow Rate. Dry Basis. Standsrd Conditions. 



Par t i cu la t e s  Collected H :  1 8 , s  
Stack Are2 k-3 7 ft Total Uater Collected v LIb.5 Dl 

Absolute Stack Pressure bci2q.'q i n . H q  Total Sanplinq Tine . -  

Absolute Heter Pressure Ps:7 9.67 4 n . b  Pitot Tube Coeff ic ien t  c : .82.94 
Absolute Stack Teoocrsture T!=-if?4.7 -k Averahe Velocity Head IJdPI 2d.: I?i.?T?/, 1 

Dry Cas Heter Volume v &.?io2 tt3 

*- 7 2  rain 

- 
7:: .7 No:rle Ares. A :e I t L  
P SV7 n. Absolute Heter Teoberature 

Volune o f  Sanple at Standard Conditions. fir? Basis.  

I 29.Q7 I Vnstd:.TjlD.S.353ft3 ' sq7.7 ' 1.11.6171 V n - PP T i i ? . s r ? I 1 3 7 , ~ ~ ~  I 
l'n 

Volune o f  Water Vapor i n  Sanple a t  Standard Conditions. 

vilsti: 2.188 P, ft' 
!U .U41U7l  v l c  : !O.U4?0TI I 4b.5 I 

Proportion of Water Vapor i n  Cas Strean. 

9 : ,057 
YO 

"wstd I z.ras I 

'mtd ' 'wstd '3b.535 1 ' ! 2 . R ?  1 

Concentration of Par t i cu la t e  Hat te r .  Dry Basis. 

Dry Holecular Weight of Stack Cas. 

Nolecular !eight o f  Stack Cas. Wet Basis. 

H : 2% 7.7 yq Hd I I  - BYol t 18 BY,, : 126, gqLp I I 94 3 1 + 18 I I S 

Stack Cas Ve!ocity. 

Volunetric Flow Ratc. Ury Basis. Standard Conditions. 

P -QS%,,S@cfh 
S 124.79 I 

lse4.7 1 

P 
1 6 3 5 2 9 1  ! I  - * UOI s * : 16x5231 l , 9 A j 3 I l c - ~ , 4 ~ ~ ~ 3 / , ~ ~  

S 

h i s s i o n  Ratc. 
-b Ps x Cs : ~ , ~ ~ I - / ~ I I I . ~ ~ L J S ~ I ~ L ~  

Percent of I sok ine t i c  Sampling. 



Dry Car Heter Volune 
Total Water Collected 
Absolute Stack Pressure 
Absolute Heter Pressure 
Absolute Stack Tenperature 
Absolute Heter Temperature 

Volume o f  Sanple a t  Standard Conditions, Rry Basis. 

t'a:ticulates Collected n = 1 1 0 . 7 -  
Stack Area f i : ? i 7 ~ ~  I f t  
Tots1 Sanpling T i l e  -: 7 2  cin 
P i t o t  Tube Coefficient 
Average Veloc i t i  Hezd I!dPI svg?: i97717 

c : .!27.9Y 

N o z z l e  Area b :-tt n .  

Yolune of Water Vapor i n  Sanple a t  Standard Conditions. 

(S.017U1l v l c  : I O . 0 4 7 0 1 1  I w . 8  I 

Proportion o f  Hater Vapor i n  Cas S t r e s t .  

'ustd I 2.104 1 

'nstd ' "wstd  '37.173 "2.109 
Concentration of  P a r t i c u l s t e  Hatter. Dry Bzsis.  

I 110.7 I ' 37.1 73 I I 

-6 I lb, I I 

: [0.0154] "n 
'nstd 

10.01511 

(2.205 I IO-&] 
7 

: (2.205 I 1u I 'n 
'ustd 137.\73/1 

Dry nolecular k 'cifht  of Stack Gas. 

0.44I:CO,I t 0.321X021 t 0.281XH2tXCOI : 0.14 x -5 = , 7  7- 
0 . 3 2  I 20.0 : (0,4 
U.28 x 70.5 : 2-2.2 b 

Holecular Veifht o f  Stack Cas. Yet Basis.  

Hd I 1  - Byol  t 18 Byo : i,7~.@ . I I ,qqilLp I t 111 I . O s 4  I 

Stack Cas Veloc i t i .  

Voiunctric F l o w  Rstc. D r y  Dasis. Standard Condition!. 

Knission Rate. 
-1, 

ps Cs ' $,Z33,~3311,9qOLoX 110 

Percent of  I sok ine t i c  Sanpling. 

20. 
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PITOT TUBE CALIBRATION 

Ca l ib ra t ed  by 

1. Face opening alignment OK? 

2. External tubing diameter Dt  = i n .  

3. Base-to-opening p lane  d i s t ances  

I 4 .  Pi to t -nozz le  d i s t ance  4 

5 .  Pitot-probe shea th  d i s t ance  

6. Pitot-thermocouple d is tdnce  
I 

I . ,  

"A" SIDE CALIBRATION 

i n .  
i n .  

x =  i n .  

Y =  i n .  

Z =  i n .  

'A E 

E 

pB 
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SA MPL L PORTS (b,) / 

A 4MPLE PORTS(b) ' 

, - 

. 
\ 

ALTO DAIRY COOP 
WHEY .DRYER STACK 

NO S C A L E  ' 




