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Paul A. Luther, P.E. 
Manager, Environmental Services 

RECEIVED MAR 1 6 I987 I 
AP-42 Section 9.s./ W D  
Reference __ 3 1  5 

1 ReponSeot. - 
March 11, 1987 I Reference __ ~ 

800Chouleau St LOUIS MO 63164.314982 21 75 
- I 

Mr. Greg La Flam 
Environmental Engineer 
Pacific Environmental Services, Inc. 
1905 Chapel Hill Road 
Durham, NC 27707 

Dear Mr. La Flam: 

I have enclosed for your use stack test data from four 
Purina Mills, Inc. feed mills. The pellet coolers at all 
four mills were tested for TSP emissions. A cracker, 
flaking unit and hammermill were also tested at three of the 
mills. 

I have removed the location and test dates from this 
material. This was done for confidentiality, however you 
will note that in all instances test data were below 
allowable emissions. I can also inform you that all tests 
took place# between 1972 and 1980. Two sites were tested in 
1972, one in 1976 and one in 1980. 

I have also enclosed exerpts from a textbook, Feed 
Manufacturinq Technoloqy 111, published by the AFIA in 
1985. Chapter 53 concerns air pollution control in the feed 
industry. Table 13-2 displays emissions data from high 
efficiency collectors. 

Two other potential sources of information that you may want 
to pursue are first, equipment manufacturers, particularly 
Sprout Waldron in Muncy, Pennsylvania and California Pellet 
Mill in San Francisco, California. Another source would be 
cyclone manufacturers such as Carter Day, MAC and Kice. 

Please call me if you have any questions. 

C 

Sincerely, 

Paul A. Luther, P.E. 
Manager, Environmental Services 

PAL/da 

800 Chouteau Avenue 
St. Louis, Missouri 63164 



PELLET MILLKOOLER STACK TEST S W R Y  

Emission 
Processed Feed A i r  Flow Rate 

Plant Feed Col lec to r  Rate lb /h r  =Ib/hr 

No. 1 Steer 
Steer 
Pou l t r y  
Pou l t ry  

No. 2 Mixed 
Mixed 

No. 3 Pou 1 t r y  
Pou l t ry  
Steer 
Steer 

No. 4 Da i ry  
Turkey 

No. 2 Corn 

No. 4 Corn 

Longhorn Cyclone 
Car ter  Day Cyclone 
Cyclones 
Cyclones 

Cyc 1 one 
Cyclone 

Cyclone 
Cyclone 
Cyclone 
Cyclone 
Single Cyclone 
Single Cyclone 

24,000 
24,000 
24,OO 
24,000 

20,000 
36,000 

27,900 
28,700 
25,200 
29,500 
19,300 
21,600 

10,100 
10,850 
10,450 
14,325 

16,735 
25,580 

25,240 
25,350 
21,850 
30,430 
16,130 
16,060 

CRACKER STACK TEST S W R Y  

Cyclone 8,000 3,130 

HMERMILL STACK TEST SUtNARY 

Dual Cyclone 16,000 5,760 

FLAKING STACK TEST SUMWlARY 

No. 1 Corn/Barley Sing le Cyclone 12,000 3,910 

6.6 
3.4 
11.0 
3.9 

0.44 
1.85 

7.2 
4.0 
3.9 

0.097 

0.93 
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Purino Mills, Incl' 

August 28, 1987 

Mr. Greg LaFlam 
Pacific Environmental Services, Inc. 
1905 Chapel Hill Road 
Durham, North Carolina 27702 

Dear Mr. LaFlam: 

Per your request I have enclosed additional information from the five 
sites where air emission studies have been conducted. The mill 
Number, as shown on each section, corresponds to the numbers on the 
information previously submitted. Please let me know if this 
satisfies your needs. 

Sincerely, 

Paul A. Luther, P.E. 
Manager, Environmental Services 

PAL/da 

P.O. Box 66812 
St. Louis, Missouri 63166-6812 ZM 44328-87A5 



MILL 1 

SUMMARY OF RESULTS 

The principal con~lusions are as follows: 

Steer Unit 

1. The total emissions of particulate matter from the steer unit were 

equal to 10.0 pounds per hour. 

of the three tests from the Longhorn cyclone and the average from 

the three tests from the Carter Day cyclones. The emission rates 

were calculated using the "front-half" collections from the €PA-type 

sampling train. 

This total is the sum of the average 

2. The average allowable emission rate as calculated from Table 1 of 

Regulation 8 of the 

21.7 pounds per hour. 

allowable emissions. 

Clean Air Act Regulations is equal to 

The actual emissions were 46.1 percent of the 

Poultry Unit 

1. 
.. 

The emissions of particulate mattdr from the poultry unit were equal 

t o  the emissions from the one outlet tested multiplied by a factor of 

two. 

balanced before testing t o  produce the same flow rate. 

emissions were equal to 11.0 pounds per hour, based on averaging the 

The fans on each of the two outlets of the poultry unit were 

The total 

~ 
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- 
three tests using the "front-half' collections from the EPA-type 

sampling train. 

2. The average allowable emission rate as calculated from Table 1 

of Regulation 8 of the 

to 21.7 pounds per hour. 

of the allowable emissions. 

Clean Air Act Regulations is equal 

The actual emissions were 50.7 percent 

Rolling Unit 

1. The emissions of particulate matter from the stack were equal to 0.9 

pounds per hour, based on averaging the three tests using the "front- 

half" collections from the EPA-type sampling train. 

2. The average allowable emission rate as calculated from Table 1 of 

Regulation 8 of the 

13.6 pounds per hour. 

allowable emissions. 

Clean Air Act Regulations is equal to 

The actual emissions were 6.6 percent of the 

. 
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MILL 1 

SUMWRY OF RESULTS 

grains/CF @ Stack Conditions 0.0788 

lbs ./hr . 6.b PVb. 7.6 

Total Catch 

grains/SCF* -- 

0.0964 0.0317 

9.2 3.1 

-- -- 
grains/CF C Stack Conditions 

lbs. /hr. 
Total Allowable Emission Rate 

Reg. 8 lbs/hr 

Total Process Feed Rate lbs/hr 

29.92" Hg., 68OF 
EA 

~~ 

-- -- -- 
-- -- -- 
21.7 21.7 21.7 

.. 24,000 24,000 24,000 

. 
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MILL 1 \ L  
SIJMURY OF RESULTS 

Steer Unit - Carter Day Cyclones 
Stack 

Stack Flow Rate - ACFM 
Stack Flow Rate - SCFM' l D R 5  

pv&. 
3/ 

% Water Vapor - % Vol. 

% co, - % VOl. 

, 

I Run Number 

12.939 11,928 12,544 

11.321 10,429 10,805 

2.6 3.3 5.0 

0.0 0.0 0.0 

1 3  

b o2 - % VOl. 

0 Excess Air @ Sampling Point 

Particulates 

Probe, Cyclone & Filter Catch 
grains/SCF* 

20.9 

-- 

0.0273 

grains/CF C Stack Conditions 

7 0.0299 

0.0238 0.0261 0.0450 

-l 0.0524 

lbs. /hr . N6, 3 , y  I 2.6 2.7 4.9 

Total Allowable Emission Rate 
Reg. 8 lbs/hr 21.7 

Total Catch 

grains/SCF* 

21.7 21.7 

I -- I -- I -- I grains/CF C Stack Conditions I 

Total Process Feed Rate lbs/hr 

I -- I lbs./hr. I -- I -- I 

24,000 24,000 24,000 

29.92" Hg., 68'F 
-5- 
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Run Number 

Stack Flow Rate - ACFM 
1 '  2 

5,908 6.148 

Stack Flow Rate - SCFM* 
% Water Vapor - % Vol. 

5,116 5,341 

4.5 4.1 

a c02 - % VOl. 

% o2 - % VOl. 

I I Particulates I 

~~ 

0.0 0.0 

20.9 20.9 

% Excess Air C Sampling Point -- -- 

Probe, Cyclone E Filter Catch 
grains/SCF* 0.1540 0.1206 

I__I 6,191 

grains/CF @ Stack Conditions 

5,220 -%I 
0.1329 0.1044 

1 0.0959 

lbs./hr. 

Total Catch 

grains/SCF* 

0.0806 

71 6.8 5.5 

-- -- -- 
grains/CF @ Stack Conditions 

lbs . /hr . 
Allowable Emission Rate 

Reg. 8 lbs/hr 

Process Feed Rate lbs/hr 

-- I -- -- 
-- -- 
21.7 21.7 

'24,000 24,000 24,000 _i 

29.92" Hg., 68'F . 
-6- 
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MILL 1 

SUbMARY OF RESULTS 

Stack 
Rolling Unit ( F l a k i n g  U n i t ) /  

Run Number 

Stack Flow Rate - ACFM 
Stack Flow Rate - SCFM* 
% Water Vapor - % Voi. 

CL c02 - % VOl. 

% o2 - % VOl. 

CL Excess Air @ Sampling Point 

Particulates I 
Probe, Cyclone E Filter Catch 
grains/SCF' 

grains/CF @ Stack Conditions 

I lbs./hr. 

Total Catch 

grains/SCF* 

grains/CF @ Stack Conditions 

lbs . /hr . 
Allowable Emission Rate 

Reg. 8 lbs/hr 

Process Reed Rate lbs/hr 

4,922 4,601 4,477 

4,147 3,876- 3,711 

8.4 8.1 9.6 

! 0.0 0.0 0.0 

20.9 

-- 

0.0221 

0.0186 0.0244 0.0265 

-- I -- I 
-- -- -- 
13.6 13.6 13.6 

f ~12,000 12,000 12,000 

29.92" Hg., 68'F . 

-7- 
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DESCRIPTION OF PROCESS OPERATION 

Grains and soft materials are used to make pellitized feeds by mixing 

the materials and making a mash. 

molasses and extruded to make pellets of feed. 

by blowing air upward through a screen conveyor. The air entrains 

some particles from the feed which are largely removed by cyclones 

before the air is discharged. Both the Steer Unit and the Poultry 

Unit use this method of processing and cooling the feed. 

This mash is mixed with water and 

The pellets are cooled 

The Steer Unit flow is split and approximately one-half of the flow is 

directed through a Longhorn cyclone and the other half is directed 

through two Carter Day cyclones, giving two discharge points for the 

unit. 

The Poultry Unit air flow is split and has two discharge points. 

fans on the unit were balanced and only one side was tested. 

results were doubled to allow for the other fan. 

The 

The test 

r - - 
The Rolling Unit crimps grains which are used in mixed feed or feed by 

itself. 

from the exit of the cyclone. 

The gases are directed through a cyclone and discharged directly 

-12- 
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All the pellitizers and the rolling unit operated at normal conditions 

during the particulate testing periods. 

-13- 
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DESCRIPTION OF SAMPLING LOCATIONS 

Metal ductwork designed by Ecology Audits was used for all the tests. 

The ductwork was designed to be approximately eight stack diameters 

downstream and two stack diameters upstream of the sampling ports. 

Steer Unit - Longhorn Cyclone 
The ductwork was suspended from the exit fan of the cyclone directing 

the flow downward. 

imately 30 feet off the ground. 

The two ports were sampled from the roof approx- 

Steer Unit - Carter Day Cyclones 
The ductwork was set up horizontally on the roof approximately 30 feet 

above the ground and connected to the fan outlet of the cyclones. The 

ports were sampled using a flexible, heated teflon liner connected to 

a glass probe. 

Poultry Unit 

The ductwork was set up horizontally on the roof approximately 30 feet ~ 

above the ground and connected to one side of the two outlets of the 

poultry unit. 

lon liner connected t o  a glass probe. 

c - - 
The two ports were sampled using a flexible, heated tef- 

-14- 
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Rolling U n i t  

The ductwork was connected t o  the  top  of the  cyclone and extended t o  

a rooftop approximately 50 feet above t h e  ground and was sampled using 

a f l e x i b l e ,  heated t e f l o n  l i n e r  connected t o  a glass probe. 

- 
MLLAS.  T X .  LAKE CHARLES. L A .  CASPEP W 
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SAMPLING AND ANALYTICAL PROCEDURES 

The sampling followed the procedures outlined in the "Appendix to the 

Code of Federal Regulations, Title 40, Chapter I, Part 60" and the 

"Source Sampling Procedures and Test Requirements, June 1975, Air 

Quality Service, Environmental Health Services, Oklahoma State Depart- 

ment of Health". 

A preliminary velocity traverse was made at each of the two ports on 

each of the stacks in order to determine the uniformity and magnitude 

of the flow prior to testing. 

traverse points were sampled from each of the two ports for a total of 

12 traverse points on each stack. 

taken isokinetically at each of the six points on the traverse from each 

port using a heated, glass-lined probe, which was connected to a flexible, 

heated teflon liner on all units tested except the Steer Unit's Longhorn 

cyc 1 one. 

On all of the process stacks, the six 

Samples of five-minute duration were 

On all the tests conducted on the stacks, the sampling trains were leak- 

checked at 15 inches of mercury vacuum before the test, and leak-checked 

after each test at the highest vacuum reading recorded during the test. 

This was performed to predetermine the possibility of a diluted sample. 

9. 
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Also before each test the pitot tube lines were checked for leaks under 

both a vacuum and pressure. 

and the manometer zeroed before each test. 

The lines were also checked for clearance 

Particulate emissions were calculated gravimetrically using only the 

"front-half" collection of the EPA-type sampling train. 

-17- 
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APPENDIX A 

Location o f  Sampling Poin ts  

The same ductwork was used on a l l  t h e  u n i t s  t e s t e d  so t h e  measurements 

a r e  i d e n t i c a l  f o r  each u n i t .  

(8.4 s tack  diameters) downstream from t h e  i n l e t  t o  t h e  s tack  and 4 8  

inches (2.0 s tack  diameters)  upstream from t h e  o u t l e t  o f  t h e  s tack .  

l oca t ions  of  the  sampling poin ts  were ca l cu la t ed  as follows: 

The sampling p o r t s  were located 198 inches 

The 

Ins ide  Stack Diameter = 23 1 / 2  inches 

Point No. 

1 

2 

3 

4 

5 

6 

F 
i 

Percent of Diameter 
From Wall 

4 .4  

1 4 . 2  

29.5 

70.5 

85.3 

95.6 

Distance 
From Wall 

1 1/16" 

3 7/16'' 

6 15/16" 

16 9/16" 

20 1/16" 

2 2  7/16" 

ECOLOGY AUDITS, INC. / 
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Particulates 

Probe, Cyclone E Filter Catch 
grains/dscf 

29.92 "Hg, 68'F 
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DISCUSSION OF RESULTS 

The three tests for particulates taken on the stack appeared to be 

valid representations of the actual emissions during the testing. 

indicative parameters calculated from the field data were in close 

agreement. 

mean value. The measured flow rates (9,) were within 0.8 percent of 

the mean value. The rates of sampling for the three tests were well 

within the specified limits of the isokinetic rate, the greatest de- 

viation being 4.2 percent. 

The 

The moisture percentages were within 7.1 percent of the 

The calculated emissions (pounds per hour) of particulates showed a 

range of -18.9 percent to +26.0 percent variation from the mean value. 

To calculate the total emissions (pounds per hour) from the poultry unit 

cooler, the reported emission rate should be doubled since only one 

of the two exhausts was sampled. 

ticulates (grains per standard cubic foot) would remain the same since 

the value is a concentration and not a mass emission value. 

However, the concentration of par- 

* . 

I 
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DESCRIPTION OF SAMPLING LOCATION 

Metal ductwork designed by Ecology Audits was used for the testing. 

The ductwork was assembled on the rooftop approximately 30 feet above 

the ground and connected to one of the two exhaust ducts of the poultry 

unit cooler. 

The sampling ports were located 16 feet 6 inches (8.34 stack diameters) 

downstream from the rectangular to circular adapter and 4 feet (2.02 

stack diameters) upstream from the duct outlet. 

-6- 
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SAMPLING AND ANALYTICAL PROCEDURES 

The sampling followed the procedures outlined in the "Appendix to the 

Code of Federal Regulations, Title 40, Chapter I, Part 60" and the 

"Source Sampling Procedures and Test Requirements, June 1975, Air 

Quality Service, Environmental Health Services, Oklahoma State Depart- 

ment of Health." 

A preliminary velocity traverse was made at each of the two ports on 

the duct in order to determine the uniformity and magnitude of the 

flow prior to testing. 

the two ports for a total of 12 traverse points on the duct. 

of five-minute duration were taken isokinetically at each of the six 

points on the traverse from each port using a heated, glass-lined 

probe, which was connected to a flexible, heated teflon liner. 

Six traverse points were sampled from each of 

Samples 

On all the tests conducted on the duct, the sampling train was leak- 

checked at 15 inches of mercury vacuum before the test, and leak- 

checked after each test at the highest vacuum reading recorded during 

the test. 

diluted sample. 

checked for leaks under both a vacuum and pressure. 

also checked for clearance and the manometer zeroed before each test. 

- 
This was performed to predetermine the possibility of a 

Also before each test, the pitot tube lines were 

The lines were 

-7- 
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Particulate emissions were calculated gravimetrically using only the 

"front-half" collection of the EPA-type sampling train. 
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APPENDIX A 

Location of Sampling Points 

The sampling ports were located 198 inches (8.34 stack diameters) 

downstream from the inlet to the duct and 48 inches (2.02 stack 

diameters) upstream from the outlet of the duct. 

the sampling points were calculated as follows: 

The locations of 

Inside Stack Diameter = 23 1/2 inches 

Point No. 
Percent of Diameter 

From Wall 

4.4 

14.7 

29.5 

70.5 

85.3 

95.6 

Distance 
From Wall 

1 1/16" 

3 7/16" 

6 15/16" 

16 9/16" 

20 1/16" 

22 7/16" 



SUMMARY OF RESULTS 

A c c o r d i n g  to  the S t a t u t e  17.2-03 f o r  processes other t h a n  

d e s c r i b e d  i n  the S t a t u t e ,  the e v a l u a t i o n  o f  test  emission is b y  

the  cri teria of B e s t  Available C o n t r o l  Technology (BACT). The 

Department Of Envi ronmenta l  Regulat ion has d e t e r m i n e d  

t h a t  BACT allows a pa r t i cu la t e  emission l i m i t a t i o n  6 f . 3 . 8  l b s h r .  

I t  i s ,  t h e r e f o r e ,  c o n c l u d e d  tha t  R a l s t o n  P u r i n a  Company, w i t h  

an a v e r a g e  a c t u a l  emission ra te  o f  1.85 lbshr . ,  w a s  w i t h i n  the 

l i m i t s  of compliance d u r i n g  the tests c o n d u c t e d  on 

i 
1 
i 

COMPARISON OF TEST RESULTS W I T H  REGULATIONS MILL 2 

R u n  N u m b e r  P r o c e s s  Weight A c t u a l  Emissions A l l o w a b l e *  
t o n s  h o u r  l b s h o u r  l b s h o u r  

1 18.0 

2 1 8 . 0  

1 -50  

1 . 3 0  

3 1 8 . 0  2.74 3.80 

AVERAGE 18.0 1 -85  3 . 8 0  

* BASED ON DER LETTER TO RALSTON P k N A  COMPANY OF 

. .. . .. - . . . . . - COPY INCLUDED. ~ 
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' I  , ' ,  MILL 2 

STACK SAMPLING EQUIPMENT LlST 

NOZZLE 

Stainless s tee l  (316) with a .1783 and .3650 inch diameter o r i f i ce .  

-- 

PROBE 

THERMOCOUPLE PROBE 

S i x  (6) foot s t a in l e s s  steel w i t h  a heated s t a in l e s s  s t ee l  liner. 

Chromel-Alumel "J" type. 

PITOT TUBE 

"5" type u t i l i zed  t o  monitor stack gas  ve loc i t ies  

SAMPLE COLLECTION ASSEMBLY 

Contains separate hot and cold box modules. The h o t  box hous the f i l  r holder 
and  cyclone s e t  which maintains a temperature of 240°F. 
verified before each s tack t e s t .  

The cold box module houses the impinger t r a in  and ice  bath. 
a n d  four are  modified Greenburg-Smith and the second i s  of standard design. 

2 5 '  H E A T E D  UMBILICAL CORD 

A single integrated cable containing a l l  necessary sampling and e l e c t r i c a l  l ines .  
This cord has a separate  heating u n i t  which maintains a 250°F umbilical tempera- 
ture. 

This temperature is 

Impingers one, three 

25' UMBILICAL CORD - 
Connects hot and cold box t o  control u n i t .  

PM-100 CONTROL UNIT 

Contains diaphragm vacuum pump, dry gas meter, stack temperature read out 
(pyrometer), timer, magnahelic gauges and manometer. 

BAROMETER 

Weather measure BM-50 

WET/DRY BULB THERMOMETER 

ASTM 3F TAG USA K 753020 (0-580°F f i t t e d  w i t h  sock for wet bu lb ) .  
F 



SAMPLE RECOVERY EQUIPMENT 

.. . 
PROBE BRUSH 

WASH BOTTLES 

STORAGE CONTAINERS 

-. GRADUATED CYLINDER 

- GLASS WEIGHING DISH 

I 

-- 
-- 

. .. 
DESICCATOR 

ANALYTICAL BALANCES - METTLER E-1000 and METTLER/HlOw SIDE LOADER ... 

. -. 

l -  

SAMPLING REAGENTS 

FILTERS 

Reeve angel, 900 AF 1 0  cm glass fiber filters similar to MSA 1106 BH filters. 

SILICA GEL 

Indicating type 6-16 mesh, dried at 350" for two hours. 

ACETONE 

Reagent grade 

WATER 

Distilled water 

ICE 

- 

- 

c - .. 



LABORATORY PREPARATION 

GLASSWARE 

Washed and d r i e d  p r i o r  t o  each s tack t e s t .  

FILTERS 

Oven d r i e d  t o  constant  weight  a t  221°F and weighed t o  the  nearest  .5mg. 
i n  des iccator  u n t i l  used i n  ac tua l  s tack t e s t .  

SELICA GEL 

Dr ied a t  350°F f o r  two hours and stored i n  a i r  t i g h t  container.  

.- Placed 

,- 

I. PM-100 CONTROL UNIT 

Check fuses, pyrometer, t i m e r  and i n c l i n e  manometer. 

UMBILICALS 

Leak check each sec t i on  and c lean w i t h  acetone. 

PROBE 

Inspect and c lean w i th  acetone. 

HOT/COLO BOX 

Check temperature w i t h  thermometer. 

- SAMPLE RECOVERY BOTTLES 

c 

Washed. d r i e d  and scaled. 



-. SAMPLING METHODS AND PROCEDURES 

. -. 

..- 

- VELOCITY TRAVERSE DATA 

DOUBLE KlCE SYSTEM - 
The.Double Kice System stack is a 21 3/4" diameter stack w i t h  a 6 1/4" long 
port. 
2 stack diameters upstream of any flow disturbance. 
were chosen t o  obtain par t icu la te  samples. 
minutes. 

The port  i s  located approximately 8 stack diameters down stream and  
Eight sampling points 

Each point was sampled for  5 

#5 HAMMER MILL - 

The #5  Hammer Mill stack i s  a 20 1/4" diameter stack with a 6 1/4" long port .  
The p o r t  i s  located approximately 8 stack diameters down stream and 2 stack 
diameters upstream of any flow disturbance. Ten sampling points were chosen 
t o  obtain par t iculate  samples. The data obtained during the i n i t i a l  velocity 
traverse had  shown the average AP t o  be l e s s  than .31 inches of water. The 
equipment used was a manometer with a range of 'I - .5 inches of water. Dis- 
cussions with County Environmental Protection Commission and the 
State of Florida D.E.R. .  concerning the low AP readings lead t o  the cancellation 
of fur ther  tes t ing .  

PELLET M I L L  

The Pe l le t  Mill stack i s  a ZO"by42" t'ectangular stack with four ( 4 )  6 1 /4"  
long sampling ports.  The ports  a re  located approximately one (1 )  equivalent 
stack diameter down stream and approximately 3 inches from the e x i t  p o i n t .  
November, County Environmental Protection Comnission 
approved the port  locations and the 16 sampling points u t i l i zed .  During the 
i n i t i a l  tes t  period, i t  was found the point nos. 12  and 16 indicated negative 
AP ' s ,  therefore sampling point nos. 11 and 15 were sampled 6.66 minutes 
instead of the normal 3.33 minutes. These negative points were not sampled 
and therefore not considered i n  the calculations.  

In 

CORN C R A C K E R  

The Corn Cracker stack i s  a 24 1/8" diameter stack. 
approximately 8 stack diameters down stream and 2 stack diameters upstream 
of any flow disturbance. Twelve (12) sampling points were u t i l i zed  during 
t h e  tes t .  The i n i t i a l  p i t o t  tube traverse had shown low A P's a t  sample 
points 6, 7. and 8. Note t h a t  d u r i n g  the tes t  runs negative readings were 
recorded a t  these points. To obtain representative samples, the points pre- 
c e d i n g  the negative sampling points were sampled f o r  a longer period of time, 
Each point was sampled for 5 minutes unless otherwise indicated on the f i e l d  
sheets. 

The port  i s  located 



SAMPLING METHODS AN0 PROCEDURES 
(Continued) 

G E N E R A L  SAMPLING METHOD 

General Par t icu la te  Method A of the D . E . R .  Standard Sampling Techinques was 
followed in  conjunction with established EPA methods for  the sampling and 
analysis of par t icu la tes  a t  Ralston Purina. 

The sampling t r a i n  fo r  each t e s t  was constructed as shown i n  figure #l .  
N0te.a 25' heated umbilical was u t i l i zed  according t o  the D.E .R .  a l te rna te  
sampling method. The f i r s t  and second impingers were f i l l e d  with 100 ml of 
deionized water. The t h i r d  impinger remained empty and used as  a dry t rap 
and  the fourth impinger was f i l l e d  w i t h  2009 of s i l i c a  gel t o  prevent 
moisture damage t o  the dry gas meter. Crushed ice  was placed around the 
impingers so t h a t  the g a s  leaving the l a s t  impinger was kept a t  a tempera- 
ture below 70'F. 

Prior t o  each r u n  the t r a i n  was leak checked from the probe t i p  and found 
to  be below .D2 CFM. 

Prior to  each t e s t ,  t he  nomograph was i n i t i a l l y  s e t  a t  the moisture content 
determined by the wet-dry b u l b  method. 

A t  the end of each r u n  the volume of water col lected in  the f i r s t  three 
(3) impingers was measured and the s i l i c a  gel i n  the  fourth impinger was 
weighed t o  the nearest  gram t o  determine the volume o f  water col lected.  
All impingers were then washed and prepared f o r  the next r u n .  

The  f i l t e r  was removed from the f i l t e r  holder and placed i n  a sealed contain- 
er.  
t i p ,  probe, heated umbilical. cyclone s e t ,  g lass  f i l t e r  holder and re la ted 
glassware) were r insed w i t h  acetone and  the washings were placed i n  a sealed 
container. A new f i l t e r  was inser ted i n  the f i l t e r  holder and reassembled 
with the re la ted  glassware f o r  the next run.  

All components included i n  the f ront  h a l f  of the sampling t r a in  (probe 

ANALYSIS PROCEDURE 

The f i l t e r  and any loose pa r t i cu la t e  matter from the sample container was 
transferred t o  a ta r red  g lass  weighing dish and oven dried (105°C) t o  
constant weight. 

The acetone washings were t ransferred t o  a ta r red  beaker and evaporated t o  
dryness a t  ambient temperature and pressure. 
to  constant weight. 

The beaker was then oven dried 



SOURCE TESTING NOMENCLATURE AND DIMENSIONS: 

-- 

I- 

- 
.. 
- 
.. 

c 

. .  

c 

ACFM 
An 
As 
BWm 
Bwo 
c s  
62 
E 
Fs 
%HzD 
Mc 

3 
P 
Pb 
Pm 
Ps 
e 
Qa 
Qs 
Rm 
SCFM 
Tin 
Ts 
T s '  
Vm 
Vmd 
SCF 
vs 
vsc 
v w  
vwc 
V.P. 

actual ft3/min. 
probe nozzle t i p  rea, f t 2  

water vapor volume i n  metered gas, f t 3  
proportion of water vapor i n  gas stream by volume. dimensionless 
concentration a t  standard conditions, grains/SCF 
square of probe nozzle t i p  diameter, i n 2  
source emission rate,  lbs . /h r .  
p i t o t  coef f ic ien t  
percent water vapor i n  s tack gas,  dimensionless 
moisture condensate correct ion fac tor  for  isokinet ic  meter r a t e  
milligrams, amount of contaminant present i n  tes t  r u n  sample 
square root of velocity head, i n .  H20 
process weight r a t e ,  t o n s / h r .  
barometric pressure, i n .  % 
meter pressure, i n .  Hg 
stack pressure, i n .  hg 
sampling time, m i n .  
stack volumetric flow r a t e  under actual conditions. ft3/min. 
stack volumetric flow r a t e  corrected t o  s t d .  conditions and dry 

basis. ft3/min. 
meter r a t e ,  ft?/min. 
standard f t3/mi n .  
meter temperature 
stack temperature 
stack temperature during p i t o t  reading 
volume of to ta l  sample metered under actual condi ions, f t 3  

dry volume o f  to ta l  sample metered corrected t o  s t d .  conditions f t 3  
gas  stream veloci ty ,  f t . / s ec .  
gas stream velocity corrected t o  s td .  conditions, f t . /sec.  
volume of moisture condensate, m l  
water vapor volume of moisture condensate, f t 3  
water vapor pressure a t  meter temperature 

area of s tack,  f t  !l 

volume of to ta l  sample metered on a dry basis, f t  5'  
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SAMPLING PROCEDURES 

A f t e r  s e l e c t i n g  the s a m p l i n g  s i t e  and  t h e  minimum number O f  

s a m p l i n g  p o i n t s ,  the stack p r e s s u r e ,  t e m p e r a t u r e ,  m o i s t u r e ,  

and  v e l o c i t y  h e a d  w e r e  d e t e r m i n e d .  

Before moving the t r a i n  to  the si te,  a f i l ter  was c h o s e n ,  

l a b e l e d  and  c o n d i t i o n e d  before b e i n g  we ighed  t o  the nearest  

0.5rng. About  200 grams of s i l i ca  gel  was weighed t o  the nearest  

0.1 gram and p l a c e d  i n  the fourth impinger. The first and  

s e c o n d  i m p i n g e r s  were charged w i t h  200 m l  each of d i s t i l l e d ,  

d e i o n i z e d  water a n d  along w i t h  the t h i r d  dry impinger were 

weighed to the nearest 0.1 gram. 

A t  the si te the t r a i n  was a s s e m b l e d  a n d  a leak tes t  was made 

a t  1 5  inches of mercury vacuum. A s ta in less  s teel  l i n e d  probe 

was used capable of m a i n t a i n i n g  a temperature of 25OoP. 

f i l t e r ’ h o l d e r  assembly was e n c l o s e d  i n  a heated box capable 

of  m a i n t a i n i n g  25OoP. 

The 

Crushed  ice was p l a c e d  a r o u n d  the impin- 

gers a n d  more added  d u r i n g  the tes t  to k e e p  the temperature 

of the gases l e a v i n g  the l a s t  i m p i n g e r  a t  T O O F .  

F o r  each run, d a t a  was r e c o r d e d  on the f i e l d  data sheets. 

Re>dings were made a t  e a c h  s a m p l i n g  p o i n t  and  when s i g n i f i -  

cant c h a n g e s  i n  stack c o n d i t i o n s  n e c e s s i t a t e d  a d j u s t m e n t s  in 

the f l o w  rate. I s o k i n e t i c  c o n d i t i o n s  were m a i n t a i n e d  t h r o u g h o u t  

- 
. . .~ .. . .  . .  

. 



the test w i t h  the a i d  of a nomgraph t o  a d j u s t  s a m p l i n g  rates 

a t  t h e  v a r i o u s  p o i n t s ,  The pump w a s  t u r n e d  off a t  t h e  end  of 

e a c h  run and  f i n a l  m e t e r  r e a d i n g s  r e c a r d e d .  The probe w a s  

removed f r o m  the stack and  b r u s h e d  a n d  r i n s e d  w i t h  acetone. 

The f i l t e r  was remcwed f r o m  the h o l d e r  a n d  stored i n  a glass 

c a n t a i n e r .  The f r o n t  h a l f  o f  the f i l t e r  h o l d e r ,  the c y c l o n e  

and  f lask w e r e  r i n s e d  w i t h  a c e t o n e  a n d  a d d e d  t o  t h e  probe 

wash ings .  A p o r t i o n  of the a c e t o n e  u s e d  in sample recovery 

was set  a s i d e  as an a n a l y t i c a l  blank. The  four impingers 

w e r e  r e w e i g h e d  t o  the nearest  0.1 gram. 

ANALYTICAL PROCEDURES 

The f i l t e r s  were p l a c e d  i n  t a r e d  c o n t a i n e r s  a n d  d r i e d  t o  a 

c o n s t a n t  weight and  r e s u l t s  reported t o  the nearest Q.5mg. 

The acetone washings were p l a c e d  i n  tared b e a k e r s  a n d  d r i e d  

t o  a c o n s t a n t  weight and  r e s u l t s  reported t o  the nearest 0.5mg. 

A p p r o p r i a t e  c a l c u l a t i o n s  %ere made for v e l o c i t y ,  flowrate and  

c o n c e n t r a t i o n s .  

* . * 
. . . .. ~ . . .  



SAMPLING POINT DETERMJMLTIONS 

Stack  : C y c l o n e / P e l l e t  M i l l  
S tack  Dimens ions :  4 4 . 5 "  X 26.5" 
Nipp le  Extens  i o n  : 3 . 5 "  
Stack  Area: 8 . 1 8 9  Square  F e e t  

I _.. .___. . 
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MILL 3 

SIJMUtY OF RESULTS 

The pr inc ipa l  conclusions a re  as follows: , .  

1. Relating emissions t o  regulat ions,  t he  r a i l c a r  emissions 

represent a more c r i t i c a l  problem than t h e  cyclone discharges.  

2. Below i s  a summary of t he  emissions of  t h e  various cyclones 

on t h e  p e l l e t  cooling operation based on averaging th ree  t e s t s  

from each un i t :  

Pounds 
Emission Rate per  ton of 

Name of  Cyclone lbs.  per  hour Process Weight 

west poul t ry  7.2 0.50 

e a s t  poul t ry  4.0 0.28 

high s teer '  3.9 0.32 

low steer '  7.3 0.49 

.. 
*Each cyclone had two discharges. 

sum of  the  emissions f r o m  each port .  

h e  emission r a t e  shown is the  

-3- 
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I Run Number 1 

.I 

3 2 ' .,' 

E 

Date 

Stack Flow Rate - SCFM. 

MILL 3 

SWMARY OF RESULTS 

West Poultry Cooler 

1 I 

I I 

13,156 11,961 12,746 

- ~ 

% co2 - % V O l .  

% o2 - % V O l .  

% Excess A i r  @ Sampling Point 

0 0 0 

21.0 21.0 21.0 

-- -- -- 

% Water Vapor - % Vol. I 4.12 I 6.49 1 6.19 

.0358 .I004 .0660 

Pa r t i cu la t e s ,  

grains/CF @ Stack Conditions 

lbs./hr. 

Probe, Cyclone & F i l t e r  Catch 
grains/SCF* 

.0317 .0862 .OS76 

4.0 10.3 7.2 

.0358 .lo04 .0660 
Total  Catch 

grains/SCF* 

Process Weight as reported by p lan t  
1 lbs /hr .  

,'" ' 3 7 
24,950 30,000 28,800 

grains/CF @ Stack Conditions I .0317 I .0862 I .OS76 

Emissions r e l a t e d  t o  process wt. lbs / ton  

lbs.  /hr.  

0.32 0.69 0.50 

I Hog Type of feed Layena Eggena 
chicken E t t s  

-5- 
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MILL 3 

. .  
1 2 .. 

S W Y  OF RESULTS 

E a s t  Poultry Cooler 

3 Run Number 

Date 

12,629 Stack Flow Rate - SCFM* 12,653 

% Water Vapor - % Val. 

% co, - % V O l .  

.0375 

8 0- - % V O l .  

.0301 

% Excess A i r  @ Sampling Point 

Pa r t i cu la t e s  . 

Layena 
E t t s  

Probe, Cyclone & F i l t e r  Catch 
grains/SCF* 

Farm Blend 

grains/CF @ Stack Conditions 

lb s  . / h r  . 
Total  Catch 

grains/SCF* 

grains/CF @ Stack Conditions 

lbs .  /hr .  

Process Weight as reported by p lan t  

Emissions r e l a t e d  t o  process w t .  lbs/ tor  

lbs/hr .  

Type of feed 

12,737 

5.58 

0 

21.0 

.0416 

.0366 

4.5 

,0416 

.0366 

4.5 

28.000 

0.32 

Layena a 

5.37 I 5.35 

.0375 .0301 

.0333 .0266 

.0333 .0266 

28 000 30,000 & 
EA -6- 
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Run Number 

Date 

MILL 3 

1 2 .1' 3 
I I 

Stack Flow Rate - SCFM* 
0 Water Vapor - % Vol. 

11,472 12.297 11,663 

3.19 1.87 2.04 

% m2 - % V O l .  0 0 0 

Par t i cu la t e s  . I I I I 

% o2 - % Vol. 

% Excess A i r  @ Sampling Point 

Probe, Cyclone & F i l t e r  Catch 
grains/SCF* 

21.0 21.0 21.0 

-- -- -- 

I .0250 I .0258 I .0134 I 
grains/CF @ Stack Conditions 

1 bs . / h r  . 

I I I I 
.0228 -0241 .0124 

2.5 2.7 1.3 
I 

.0250 
Total  Catch 

grains/SCF * .0258 .0134 

grains/CF @ Stack Conditions 

Ibs./hr.  

.0228 .0241 .0124 

2.5 2.7 1.3 

I .'24,000 Process Weight as reported by p lan t  
lbs/hr .  25,000 27,000 

Type of feed I unknown I Comp . Crepe I COT. Crepe 

0.21 Emissions r e l a t e d  t o  process w t .  lbs/ton 

EA -7- 

0.22 0.10 
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MILL 3 

S W Y  OF RESULTS 

High S tee r  Cooler East Duct 

Run Number 1 2 ,  3 

Date I I 

Stack Flow Rate - SCFM. 10,429 10,016 

% Water Vapor - % Vol. 3.49 3.79 

I % co, - % V O l .  I 0 I 0 
~~ 

% o2 - % V O l .  21.0 21.0 

% Excess A i r  @ Sampling Point _- -- 

I I Par t i cu la t e s .  I 
Probe, Cyclone E F i l t e r  Catch 

grains/SCF* .0232 . 01 89 

I grains/CF @ Stack Conditions 1 .0213 I .0172 

l b s  . / h r  . 2.1 1.6 

Total  Catch 

grains/SCF* .0232 .0189 

grains/CF @ Stack Conditions .0213 .0172 

l b s  . /hr . 2.1 1.6 

, .' 24,000 24,000 Process Weight as reported by p l an t  

Emissions r e l a t e d  t o  process ut. lbs / ton  0.18 0.13 

Type of feed Rec. Chow Rec. Chow 

lbs /hr .  

9,668 

TI 
0 I 

21.0 1 

.0186 

.0168 -;-I 1 .0186 

.0168 I 

4 27,000 

EA -8- 
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MILL 3 

Run Number 1 2 .. 3 I 
I I I 

Date 

Stack Flow Rate - SCFM. 15.658 15.395 15,563 I 
% Water Vapor - % vol .  I 2.30 1 2.67 I 2.99 I 

~~~~~ ~~~ ~~~~ ~~ ~~ 

% co2 - % VOl. 0 0 0 

% 0, - % V O l .  21.0 21.0 21.0 

I % Excess A i r  @ Sampling Point 

Pa r t i cu la t e s ,  I 
Probe, Cyclone E F i l t e r  Catch I grains/SCF* 

grains/CF @ Stack Conditions 

lbs./hr.  

Total  Catch 

grains/SCF* 

.0314 .0231 

.0296 .0217 

.0314 .0231 

.0259 

.0244 

3.5 

.0259 

I grains/CF C Stack Conditions 1 .0296 1 .0217 .0244 I 
~ 

lbs .  /hr .  4.2 3.0 3.5 
Process Weight as reported by p l an t  

1 l b s /h r .  " 28,000 27.000 30,000 

0.30 0.22 0.23 I Emissions r e l a t e d  t o  process w t .  lbs/ tonl  

Type of  feed unknown unknown unknown 

-9- 
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MILL 3 

S W Y  OF RESULTS 

Low S tee r  Cooler West Duct 

Run Number 

Date 

1 2 3 
I I 

Stack Flow Rate - SGM* 
% Water Vapor - % VOI. 

% co, - % V O l .  I 0 1  0 1  0 

14,971 14,781 14,932 

3.98 2.87 3.29 

~~~~ ~~~ 

% o2 - % V O l .  

% Excess A i r  @ Samulina Point  

I I I Par t i cu la t e s  ~ 

~~ ~~~ ~~~ 

21.0 21.0 21.0 

-- -- -- 

Probe, Cyclone E F i l t e r  Catch 
grains/SCF* 

grains/CF @ Stack Conditions I .0285 I .0239 I .0258 

.0316 .0264 .0288 

lbs. /hr.  

Tota l  Catch 

grains/SCF* 

grains/CF @ Stack Conditions 

lbs .  /hr.  

Process Weight as reported by p l an t  
l b s /h r .  

Emissions r e l a t e d  t o  process w t .  lbs / ton  

~~ 

4.1 3.3 3.7 

.0316 .0264 .0288 

.0285 .0239 .0258 

4.1 3.3 3.7 

I ’ 30,000 30,000 32,000 

0.27 0.22 0.23 

E -10- 
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MILL 3 
L 

SAMPLING AND ANALYTICAL PROCEDURES 

The sampling and ana ly t i ca l  procedures used follow t h e  

procedures out l ined  i n  t h e  "Compliance Sampling Manual - 
Texas S t a t e  Department of Health, A i r  Pol lut ion Control 

Services ,  January, 1972." 

In t h e  four c i r c u l a r  ducts a preliminary ve loc i ty  t r ave r se  

was made from p o r t s  90' apar t .  

were made from one por t  on the  c i r c u l a r  ducts .  

po in ts  were sampled i n  t h e  two rec tangular  ducts .  

was later made comparing t h e  preliminary t r a v e r s e  p i t o t  tube  

readings t o  those obtained during sampling t o  be sure  t h a t  t h e  

sample co l l ec t ion  was representa t ive .  

number of sampling poin ts  and t h e  c o l l e c t i o n  time a t  each 

sampling point .  

However, sample co l l ec t ions  

A l l  t r ave r se  

An analys is  

Table A i nd ica t e s  t h e  

In sampling t h e  west duct o f  t h e  cyclone u n i t  on t h e  e ighth  

6 f l o o r ,  a spec ia l  s t a i n l e s s  s t e e l  nozzle  w a s  fabr ica ted  enabling 

t h e  sample t o  be co l lec ted  from t h e  bottom o f  t h e  duct with 
- - 

EA -27- 
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I 
U 
I 
B 
B 
I 
d 
B 

I 

. 

t h e  conventional g l a s s  impinger sampling t r a in .  

t h e  sample flowed through an unheated, unl ined probe for about 

t h e  first 30 inches o f  t h e  co l l ec t ion  t r a i n .  Since the re  were 

no s i g n i f i c a n t  d i f fe rences  between sample co l lec t ions  i n  t h e  

east and west ducts ,  it was not  judged t h a t  t h i s  deviat ion from 

standard procedure had any e f f e c t .  

A s  a r e s u l t .  

For severa l  random samples, t h e  contents  o f  t h e  f irst  and second 

impingers were boi led down and weighed f o r  p a r t i c u l a t e  matter. 

Since no p a r t i c u l a t e  matter w a s  found i n  t h e  t h r e e  runs analyzed, 

t h e  o the r  impingers were not analyzed. 

Concentrations of  p a r t i c u l a t e s  from t h e  gra in  unloading operat ion 

were measured with t h e  following instruments which confonn t o  

those described i n  T i t l e  40, Chapter 1, p a r t  50, Appendix B of 

t h e  Code of  Federal Regulations (published i n  Federal Regis t ra r  

of November 25, 1971, page 22388) and i n  "Compliance Sampling 

Manual, Texas S t a t e  Department o f  Health, A i r  Pol lut ion Control 

Services ,  January, 1972." 
r - - 
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2 High Volume Air Samplers,-General Metal Works, Inc. 

2 High Volume Air Samplers, Curtin Scientific Co. 

Filter Media consisted of Gelman Glass Fiber Filter Type A, 

No. G1701, 0" x 10" 

Filters were replaced after the unloading of each railway car 

in an attempt to estimate particulate emissions from each type 

of grain unloading. 

unloading at one time, it is not possible t o  always separate 

the effects of unloading a single car with a specific product. 

Since as many as three railway cars were 

-29- EA 
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TABLE A 

Sampling Points and Collection Times 

Cooler & Duct 

West Poultry Cooler 

E a s t  Poultry Cooler 

Steer Cooler High, West Duct 

Steer Cooler High, E a s t  Duct 

Steer Cooler Low, East Duct 

Steer Cooler L o w ,  West Duct 

Number of 
Sampling Points 

10 

12 

12 

12 

16 

16 

Collection Time of 
Particulate Sample 

(min/point 1 

.. 
L 

EA -30- 
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APPENDIX A 

n of Sampling Point 

West Poul t ry  Cooler 

The sampling ports a r e  located approximately 16 feet C8 s t ack  

diameters) downstream of t h e  reduct ion and approximately 8 feet 

(4 s t ack  diameters) upstream of t h e  o u t l e t .  

Inside Diameter = 24.5" 

Point No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

% From Wall 

6.7 

11.8 

17.7 

25.0 

35.5 

64.5 

75.0 

82.3 

88.2 

93 .3  

Distance From Wall 

1 518" 

2 7/8" 

4 5/16" 

6 1/8" 

8 11/16" 

15 13/16" 

18  3/8" 

20 3/16" 

21 5/8" 

22 7/8" 

EA -36- 
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East P o u l t j  Cooler 

The sampling po r t s  a r e  located 1 2  f e e t  (4 .5  s tack  diameters) 

downstream of  t h e  r e s t r i c t i o n  and 4 f e e t  (1.5 s tack diameters) 

upstream of t h e  o u t l e t .  

Inside Diameter = 32.5" 

Point No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

r 12 
r - - 

% From Wall 

2.1 

6.7 

11.8 

17.7 

25.0 

35.5 

64.5 

75.0 

82.3 

88.2 

93.3 

97.9 

Distance From Wall 

1 1/ 1 6" 

2 3/16" 

3 13/16" 

5 3/41' 

8 1/01' 

11 1/21' 

21" 

24 3/8" 

26 3/4" 

28 11/16" 

30 5/16" 

31 13/16" 

EA -37- 
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High Steer  Cooler 

E a s t  E West Ducts 

The sampling por t s  were located 20' downstream (7 s tack 

diameters) of  t he  cons t r ic t ion  and 4' (1.5 stack diameters) 

upstream of t h e  o u t l e t .  

Inside Diameter = 32.5" 

Point No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

- 12 
r 
c - 

EA 

% From Wall 

2.1 

6.7 

11.8 

17.7 

25.0 

35.5 

64.5 

75.0 

82.3 

88.2 

93.3 

97.9 

-38- 

Distance From Wall 

11/16" 

2 3/16" 

3 13/16'' 

5 3/41' 

8 1/61' 

11 1/21' 

21" 

24 3/8" 

26 3/4" 

28 11/16" 

30 5/16'l 

31 13/16" 

ECOLOGY AUDITS, INC. 
Box 101 8 5 .  Oallas. Texas75207 
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Q 
I 

a 

a 

a 

Low S tee r  Cooler 

East E West Ducts 

The sampling p o r t s  a r e  located approximately 15 feet (6  s tack  

diameters) downstream of t h e  i n l e t  and approximately 5 feet 

(2 stack diameters) upstream of t h e  o u t l e t .  

East Duct Looking South 
P r - - 

On t h e  east duct ,  t h e  p o r t s  were on t h e  s ide .  On t h e  west duct ,  

t he  ports were on t h e  bottom. In both cases t h e  sampling points 

were t h e  same. 
EA -39- 
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TABLE 3 .  PELLET COOLER PRODUCTION DATA 
Mill 4 

Run T e s t  
N O .  No. 

1 1 , 2  

2 3 , 4  

3 5,6 

Feed 
Composition, % 

40% .Ground Corn 
30% Wheat Middlings 

20% Grain By-products 
5% Minerals  

5% Molasses  

6 5 %  Ground Corn 
25%-30% Soybean Meal 

5% Minerals  
2% Animal By-Products 

Feed 
a t e ,  Pounds/Houi 

19256 

20575a 

22550b 

(a)  Rate during f irst hour of a two-hour test. 

(b)  Rate during second hour; average rate = 21563 

6 
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Longhorn #79 
Cyclone 

Sampling 
S i t e  A 

P e l l e t  Cooler 

Duct e x t e n s i o n  
and trans i ti on 
from rec tangular  
to  round 

Sampling S i t e  B 

,* .* 

Figure  2. P e l l e t  Cooler Mill 4 ,  

1 3  



18"# Cyclone Duct 
Extension 

- - - - - - .  Kice Dual 
Cyclone Collectors ,I \ 

\ . i 1 - - -  \ 
I 

I 
I 
I 

I 
I 
I 
I 
I 
I 

I 
I 

0 ., Sampling Site C 

Corn 

H amme mi 11 

Figure 3. Hammermill System Mill 4 

. 
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MILL 4 

V. PROCESS OPERATION 

P e l l e t  Cooler 

The p e l l e t  cooler o p e r a t e d  i n  a no rma l  manner. 

- Feeds  w e r e  c h o s e n  which p r o v i d e d  l o n g  r u n s ,  i .e .  a b o u t  

2.5 h o u r s .  The c o m p o s i t i o n  of t h e  feeds w a s  p r e v i o u s l y  shown 

i n  T a b l e  3 .  The p e l l e t  m i l l  o p e r a t e d  a t  a power i n p u t  of 

130-150 amps d u r i n g  t h e  f i rs t  r u n  and  f o r  75% of t h e  second  

run  and t h e n  d ropped  off s l o w l y  t o  1 1 0  amps. 

The a d d i t i o n  of a c y c l o n e  e x t e n s i o n  d i d  n o t  a p p a r e n t l y  

e f f e c t  t h e  c o o l i n g  a i r  ra te  t h r o u g h  t h e  u n i t .  

Hammermi 11 

The hammermil l  o p e r a t e d  c o n t i n u a l l y  i n  a no rma l  manner.  

Dur inS e a c h  of t h e s e  t e s t s ,  Number 2 y e l l o w  c o r n  w i t h  2 %  FM w a s  

ground a t  a s t e a d y  r a t e  of 8 t o n s  per h o u r .  The hammermill  

o p e r a t e d  a t  1 8 0 0  rpm, a n d  a s i z e  12 s c r e e n  was used  t o  y i e l d  

a c o u r s e  g r i n d .  A s i e v e  a n a l y s i s  of t h e  ground c o r n  y i e l d e d  

t h e  f o l l o w i n g  d a t a :  

T y l e r  S c r e e n  S i z e  

8 
24 
42 

% R e t a i n e d  

5.5 
58.5-65.0 
05.5-07.5 

.The a d d i t i o n  of t h e  c y c l o n e  e x t e n s i o n  d i d  n o t  a p p a r e n t l y  , 
f - a f f e c t  t h e  a i r  flow t h r o u g h  t h e  process. 

- 
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V I .  LOCATION OF SAMPLING POINTS 

F i g u r e s  4 .  5 ,  and  6 show t h e  s a m p l i n g  ports . and  t h e  

number  of s a m p l i n g  p o i n t s  a t  t S e  sites u s e d  t o  d e t e r m i n e  

e m i s s i o n s  from t h e s e  two o p e r a t i o n s .  As shown i n  F i g u r e  4 ,  

t h e  p e l l e t  cooler c y c l o n e  i n l e t  samples were c o l l e c t e d  a t  

32 p o i n t s  (16 a l o n g  e a c h  d i a m e t e r )  i n  t h e  30 i n c h  r o u n d  

v e r t i c a l  d u c t .  T h i s  port was  5.1 d i a m e t e r s  u p s t r e a m  f rom 

t h e  b e n d  l e a d i n g  i n t o  t h e  c y c l o n e  and  5.2 d i a m e t e r s  down- 

stream from t h e  t r a n s i t i o n  d u c t  l e a d i n g  from t h e  p e l l e t  

cooler h o o d .  F i g u r e  5 shows t h e  p e l l e t  cooler c y c l o n e  o u t -  

l e t  s a m p l i n g  s i t e  a n d  t h e  36 traverse p o i n t s  ( 1 8  a l o n g  e a c h  

d i a m e t e r )  i n  t h e  34.5 i n c h  r o u n d  ver t ica l  d u c t .  T h i s  por t  

was l o c a t e d  i n  t h e  t e m p o r a r y  d u c t  e x t e n s i o n  a n d  w a s  3 . 3 3  

d i a m e t e r s  d o w n s t r e a m  from t h e  t r a n s i t i o n  s e c t i o n  and  benc? 

( d u c t  c h a n g e d  from r e c t a n g u l a r  t o  r o u n d ) ,  a n d  0 . 8 3  

d i a m e t e r s  u p s t r e a m  from t h e  d u c t  o u t l e t .  

F i g u r e  6 shows  t h e  hammermill c y c l o n e  o u t l e t  s i t e  and  

t h e  1 6  p o i n t s  ( 8  a l o n g  e a c h  diameter) i n  a n  1 8  i n c h  r o u n d  

v e r t i c a l  d u c t .  The  s a m p l i n g  ports were 2 d i a m e t e r s  u p s t r e a m  

f r o m  t h e  d u c t  e x i t  a n d  4 . 7  d i a m e t e r s  d o w n s t r e a m  from a b e n d .  

17 



Distance to 
To cyclone I n l e t  P o i n t  

1 
- 

.- 
\ '  

A 

From 
P e l l e t  
Cooler 

a 
9 

10 
11 

156" 

.15 
16 

1 

A 

153" 

11.3 
18.8 
21.5 
23.4 
24.9 
26.3 
27.5 
28.5 
29.0 

CN . . . . . . .. 

J 
E 

S e c t i o n  AA 

/" 
- 
- - 

F I G U R E  4 .  PELLET COOLER CYCLONE INLET SAMPLING LOCATION 
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TABLE I 
MILL 5 

SUMMARY OF TEST RESULTS 

Grain Process Allowable Actual 
Test Test Loading Weight Emissions Emissions 
Run - Time gr /DSCF Lbs/Hr Lbs/Hr Lbs/Hr - 

1 10:17 to 11:23 0.0067 18,448 14.5 1.1 

3 13:40 to  14:43 0.0067 13,093 11.5 1.1 

2 12:16 to  13:21 0.0092 16,000 13.0 1.6 

On t h e  basis of these test results, t he  actual emissions meets the  

.25 gr/DSCF and the pounds per  hour  allowable emissions set by 
t h e .  Heal th  Department. 

111. TEST PROCEDURES 

A. Method Used: Method 5 source sampling was conducted i n  
accordance with requirements of t h e  U.S. Environmental Protection 

Agency as set forth in 42 FR 37963, Ju ly  25, 1977, as amended. 

E. Problems Encountered: No problems were encountered tha t  

affected testing. 

i 





4 
4 
4 
II 
0 
D 
Q 
4 
4 

4 
6' 
4 
4 
4 
4 

a 

m 

C .  
of three cyclones on a rectangular duc t  measuring 40.5" x 27.25" 

with an equivalent diameter of 32.5". Six sample ports  were placed 
65" down (2.0 diameters upstream) from a bend i n  t h e  duc t  and 17" 

up  (0.5 diameters downstream) from t h e  exit .  Thirty points were 
sampled, five through each port  for two minutes  each for a total 
tes t ing time of sixty minutes per tes t  run .  

Sampling Siter The emissions test was conducted af ter  a series 

Points 
on a Probe 

Diameter Marks 

1 2.7" 
2 8.2" 
3 13.6" 

4 19.1" 

5 24.5" 

1' 
27.25" 

\ I  

I 

1 




