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INTRODUCTION 

1. Test Puraose 

~ ~ s c h  Agricult'Jral Xesources, Inc. (BAR11 of Idaho Falls, Idaho 
filed a construction permit application to the State of Idaho 
Sureau of Air Quality for air pollutant emitting sources. In an 
agreement with the Air Quality aureau, Anheuser-Busch agreed to 
perform emission testing of two dust collection systems and one 
of the malt kiln exhaust plenums. Anheuser-Busch contracted with 
Industrial Hygiene Xesources to perform standard Method 1-5 (EPA) 
particulate sampling as well as Method 9 Visual Emission opacity 
reading of these three sources of emission to determine 
compliance with the permit. 

Industrial Hygiene Resources (IHR) submitted a "sampling 
protocol" to the Idaho Air Quality Bureau (August 29 and 
September 9 letters from IHR to the Idaho Bureau of Air Quality, 
Appendix A), and agency personnel responded by letter indicating 
tentative approval with specific qualifiers. Verbal agreement 
was made on October 3 ,  1991 between Tim Trumbell (state of Idaho) 
and Harry Beaulieu (IHR) on the issue of reading visual emissions 
for only one representative process cycle of the # 2  malt kiln. 

2 .  Test Location, ?rocess Type and Dates 

All three sources are located at the BAR1 malt plant, about 4 
miles south of Idaho Falls, Idaho. The two dust collector 
systems pull air from the top of grain loading/unloading 
operations (railroad cars), and move the particulate laden air 
into and through bag house filters. The malt kiln operation is 
ciesiFned to &ry the green malt cn large, flat be+. Eeated air' 
is blown up through the barley to dry it, and heat is recovered 
in a heat exchange unit at the top of the kiln. 

3 .  Test dates: 
Dust Collection System 100: October 1, 1991 
Dust Collection System 200: October 2, 1991 
Malt Kiln :2: October 3-6, 1991 

4 .  ?ollutants tested: 

The facility receives barley by railcar or truck. The grain is 
transported to storage silos. After the grain has been cleaned 
and graded it is transferred to the malthouses for steeping and 
germination. Germinated or.green malt drying occurs in both 
kilns. Drying is accomplished indirectly, using natural gas 
fired heaters. Exhaust from the heaters and the drying process 
enters a common plenum and then exits the building through the 
kiln exhaust stack. 



Grain dust generated into air from these grain handling processes 
is dust and chaff from the barley or malt. The material is 
organic, plant matter, and fairly large in particle size (probe 
wash weights were significantly greater than filter weights). 
The three ( 3 )  sources tested were the Dust Collector System 100, 
Dust Collector System 200, and the exhaust from the # 2  Malt kiln.. 

5 .  Observers present: 

Testing was conducted by Industrial Hygiene Resources, Inc. 
(IHR), under the direct supervision of Harry Beaulieu, PhD, CIH, 
CSP. Field work was conducted by Dr. Beaulieu, Chip Matejka and 
Judy Peters Stevenson. Mr. Donald DeHart represented Anheuser- 
Busch during this testing. No representative of the Idaho Air 
Quality Bureau were present during this sampling effort. 

6. Important background information: 

For the Dust Collection Systems #loo-200, a baghouse, reverse jet 
control system was utilized. No air cleaning system was employed 
in the exhaust above the malt kiln heat exchange unit. 

7 .  €PA test methods used: 

EPA Reference Methods 1-5 ( total particulates) and Method 9 
(visual emissions) were conducted on October 1, 1991 for Dust 
System 100, October 2 for Dust System 200, and October 3-6, 1991 
for the Kiln 6 2  Exhaust (Method 9 was conducted during the first 
run only for the kiln). All sampling vas done in accordance with 
the sampling protocol (and addendum). 

8. Visual emission readings was conducted throughout the entire 
process cycle of the first run on the # 2  malt kiln (nearly 2 4  
hours). No other visual emission reading was performed for this 
system (the other two runs). 

SUMMARY OF RESULTS 

1. Emission Results: 

Table I documents stack characteristics and sampling isokinecity 
for this study. Stacks for system 100 and 200 were quite 
reproducible in terms of air flow rate. The # 2  exhaust kiln was 
difficult in sampling because of logistics, and air flow rate 
data does have substantial variance in run #7 as compared to the 
other runs (8 & 9). 

Table I1 documents the volume of air sampled and the 
concentration of particulates in the stacks of the three systems. 
In all cases, it can be easily seen that the greatest portion of 
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the particulate matter is found in the probe wash, with little 
mass deposited upon the filter media. This is confirmed by 
visual inspection of the front end glass ware and the resultant 
probe wash material. 

Table III docxnents the emission rate of particulates from these 
stxks in ?oczds of particulate macter (grain dust) ?er hour 
(lbs/hr). The (Idaho) Summary Format tables for the test of 
these three sources is also presented here. The average emission 
rate (n = 3 )  for System 100 is 2.97 Ibslhr, 1.22 lbslhr for 
System 200 ,  and 4,.24 lbs/hr for the # 2  malt kiln. Run 13 of the 
System 100 measured 5 . 9 3  lbsfhr (exceeding the 3.6 lbs/hr permit 
limit), and Run 9 of the malt kiln measured 9.91 lbs/hr 
(exceeding the 5 . 2 2  lbs/hr permit limit). 

2 .  Process Data: 

Appendix B delineates the process rates for grain handling for 
the three emission sources tested. All testing was performed 
with representative process volumes. For System 100, an average 
of 7 , 0 8 5  bushels/hour of barley was loaded/unloaded. The average 
value of malt for System 200  was 5,777 bushels per hour. 

The same amount of germinated barley (green malt) was loaded into ). : 
the t 2  malt kiln in one bed in each of three process cycles o€-,,,,+!:<~'~=~~ 

The kiln conta,ins two beds (layers), of which at .the end of o n d  pui.biy?: 

cycle, the bottom bed is removed and the top bed of grain is &,.i~~-!;.( 

lowered to the bottom location. Actual fan status (air movement) 
is recorded for the # 2  kiln for the three sampling runs. 

approximately 24  hour duration ( 9 , 4 0 0  bushels per bed, or layer). c p  ..- 

f 

3. Allowable Emissions: 

An appendix of the operating emission pennit lists the maximum 
emission rates for the three sources measured: 

System 100 3.6 lbs/hr TSP 
System 200 2 . 8  lbs/hr TSP 
Kiln # 2  Exhaust 5 . 2 2  lbsfhr TSP 

4 .  Visual Emission Summary: (Opacity Worksheets in the Appendix) 

System 100: Visual emissions were sporadic, and typically read 
as 0%. When visual emissions were present, the maximum opacity 
was 15% with a duration of only 1-5 seconds. 

System 200: Visual emissions were sporadic, and typically read 
as 0%. When visual emissions were present, the maximum opacity 
was 5% with a duration of only 1-5 seconds. 

# 2  Kiln: Visual emissions were read during the entire cycle of 



run #1 only, and not the additional sampling runs. The opacity 
of 0% was read during all of the readings except for one during 
this process cycle. On that one occasion, the readings ranged 
from 5-10% for a period of 10 minutes, The emission was unique 
in that it originated only near portal #8 and within 
approximately an 8 "  width of distance. - 

5.  Discussion of Errors, real and apparent: 

Process data indicates that operations were being conducted in a 
representative fashion during the time of emission testing. 
Sampling runs for the dust collection systems (100, and 200)  
showed consistency in flow rates of air, and acceptable 
isokinetic values were achieved during sampling. 

Process grain handling was representative during work with the 
malt kiln, but run # 7 ( 'R-7)  did indicate a substantially greater 
air flow rate than in the other two runs. Also,  sample run#8 was 
marginal relative to isokinecity ( 8 8 % ) .  Considering the sampling 
limitations of attempting to measure air pollutants from a common 
plenum fed by four different fans, this variance should be 
considered acceptable. 

SOURCE OPERATION 

1. Sampling port description: 

baghouse, but yet upstream from the fan and silencer ( A  = 1.0, 
2 = 2 . 5 ) .  

System 100: Sampling was conducted downstream from the 

System 200: Sampling was conducted downstream from the 
baghouse, but yet upstream from the fan and silencer ( A  = 1.0, 
and B = 2 . 5 ) .  

# 2  Malt Kiln: Sampling was conducted across the "face" of 
the exhaust air plenum above the heat exchanger on the top of the 
kiln. The ports were located at a height of 18" above the roof 
line of the building. 

2 .  Sampling point description: 

System 100: Marginal sampling conditions were present, and 
the maximum ( 2 4  pt) number of traverse points were utilized for 
both of the two portals (900 from each other). Two minute 
sampling times per point, with a total of 96 minutes sampled. 

System 200:  Marginal sampling conditions were present, 
and the maximum ( 2 4  pt) number of traverse points were utilized 
for both of the two portals (900 from each other). Two minute 
sampling times per point, with a total of 96 minutes sampled. 



Malt Kiln Exhaust: The large sampling area was sectioned 
into 24 sampling locations, with one-hour sampling conducted at 
each location. 

- 

3 .  Sample train description: Sampling was designed to sample 
gas stream particulate effluent isokinetically in accordance with 
the Environmental Protection Agency standards as outlined in the 
Federal Register vol. 42, NO. 160 (August 18, 1977). This 
procedure is referred to as standard Method 1-5. 

The Anderson Universal Stack Sampler was utilized for this study, 
with a generic schematic of the system presented in Figure 1. 
The sampling train extracted stack (total) particles via a nozzle 
and a heated probe, followed by a heated filter chamber where 
Particulates were removed. The hot gases were then passed 
through a series of cold impingers where condensibles were 
removed and the gases were cooled before going to the pump, dry 
gas meter, and the flow sensing device. 

4. Deviations from sampling protocol: 

Without a combustion source, the molecular weight of dry, stack 
air was estimated to be 29, as opposed to calculating this via 
measuring the C02 and 0 2  of the stack (Orsat). 

The stack effluent sampled was pulled from the probe, directly 
into the filter and holder without any cyclone separator in line. 

5. Deviations from analytical protocol: 

None 

I 
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Table I 

Stack Characteristics and Sample Isokinecity- 
Busch Agricultural Resources, Inc. 

Idaho F a l l s  Malt Plant 
October, 1991 

Sample stack velocity 
N u m b e r  J ft/sec 1 

system 100 

R- 1 51.130 

R- 2 50.616 

R- 3 50.230 

system 200 

R- 4 39.603 

R- 5 42.205 

R- 6 42.258 

Kiln 42 Exhaust 

R-7 13.287 

R- 8 8.507 

R-9 6.549 

66;593.0 

66,141.0 

64,607.0 

46,123.6 

50,005.7 

49,975.4 

1,020,582.6 

641,890.2 

516,257.5 

Percent 
Water 

1.02(10)-2 

5.40( 101-3 

5.80(10)-3 

4.80(10)-3 

5.10(10)-3 

3.80(10)-3 

2.20(10)-i 

1.98(10)-2 

1.52(10)-2 

Percent 
Isokinetic 

93.4 

93.5 

96.7 

96.2 

95.5 

98.6 

34.7 

i-x7\ 
105.8 

ft/sec - feet per second 
m3 / hr - cubic meter of air per hour 



Table I1 

Concentrations of ?articulates in Stack 
Susch Xgzicul=ural 2esources. Inc. 

Idaho lalls Malt Plant 
October, 1991 

Sample Sample Wt (gr) Total Wt Conc ' n 
Number Volume ( f t 3 )  Pw Filter (sr) ( lbs 1 (Ibs/ft3) 

system 100 

R- 1 87.007 0.0266 ND 0.0266 5.864(10)-5 6.73!+( 10)-7 

R- 2 86.483 0.0233 0.0003 0.0236 5.200(10)-5 6.012( 10) - 7 u  

9' 

R-3 86.007 

system 200 

0.0979 0.0035 0.1014 2.235(10)-4 

R- 4 65.663 0.0334 0.0042 0.0376 8.289(10)-5 

R- 5 71.890 0.0101 0.0031 0.0132 2.910(10)-5 4.040(10)-7 

R-6 73.031 0.0112 0.0055 0.0167 3.682(10)-5 5 .040(  10)-7 
4 * 043 

r,OLtlb 
Kiln 42 Exhaust 

R-7 647.920 0.0124 0.0034 0.0158 3.4833(13)-5 5.400(101-3 
52376 

a- 8 383.242 0.0055 0.0011 0.0066 1.4551(10)-5 3.800(10)-3 

R- 9 335.458 0.0828 ND 0.0828 1.8254(10)-4 5.440(10)-7 
9 . 7 q b b  

%. .lYlG 

.................................................... 
WT - weight 
gr - gram 
PW - probe wash 
lbs - pounds 
ft3 - cubic feet of air 
Conc'n - concentration of particxlates 
ND - no change detected 



Sample 
Number 

Table 111 
Emission Rate of Particulates 

Busch Agricultural Resources, InC. 
Idaho Fal ls  Malt P l a n t  

October, 1 9 9 1  

Con'c Stack Flow Rnission Rate 
l h s / f t 3  Rate (dscf/hrL US/& 

system 100 

R- 1 6.735(10)-7+ 

R- 2 6 .012(10 ) -7  

R- 3 2 .599 (10 ) -6  

System 200 

R- 4 1 .262 (10 ) -6  

R- 5 4 .040(10 ) -7  

R-6  5.050(10)-7 

KLla t 2  Exhaust 

5 .400(10 ) -8  

3.800(10)-8 

R- 9 5 . 4 4 0 ( 1 0 ) - 7  

2,350,618.29 1.58, 

2,3.3 4,664.44 1.40, . 

2,280,516.30 5.93' 

1,628,083.92 2 -06  2.0- 

1,765,113.09 0.71'  

1,764,045.45 0.89 

F 

36,024,799.88 1.94 

22,657,611.99 

ia ,222,979 - 4 1  

I I 

. .  I . .  - 
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EMISSION TEST REPORT REVIEW SUMMARY 
Source Category: Grain Elevators and Processes 

F i l e n a m e :  T R B A R I - 1 . Y l s  
R e f .  N O . :  

Date:  13-Jun-97 
R e v i e w e r :  Brian L .  Watson 

F a c i l i t y :  BUSCh A g r i C U l t U r d l  RBSOUTCBS,  1 ° C .  
Location: Idaho F a l l s  Malt Plant  

Source: Dust C O l l e C t O r  100lBarley Unloading) 
Test date;  01-OCt-91 

mission Datainass F L U X   ares mission  actors 

'DSCFM BASED ON A STANDARD T U I P E R A W R E  O F  6 8  DEGREES FAHRENHEIT 
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EMISSION TEST REPORT REVIEW SUMMARY 
Source Category: Grain Elevators and Processes 

Filename: TBARI200.XIS 
Ref. N O . :  

Dace: 13-Jun-97 
Reviewer: Brian L. warson 

~acility: BuICh ~ i g r i c u 1 z u r a l  Resour~es .  Inc. 
LOCaLion: Idaho Falls Malt Plant 

Source: DUEL Collector 200 lBarley Unlaadingl 
T ~ S L  dare: 02-OCL-91 

Emission DaLa/Mass Flux RaLeS/misFion FaCLOr8 

I Emission faCLors Llb/IOOObul: AVERAGE 
Filterable PM llbI1000 bu I 3.56E-01[ 1 . 2 4 E - 0 1 1  1.54E-011 2.11E-01 

*DSCFM BASED ON A STANDARD TEMPERATURE O F  68 DEGREES FAHRENHEIT 



EMISSION TEST REPORT REVIEW SUMMARY 
Source Category:  

Filename: TRBARIt2.YlS 
Ref. NO.: 

Reviewer: Brian L. wateon 
Date: 13-Jun-97 

Facility: Busch AgriculLUral RBSOUrCeS, 1°C. 
Location: Idaho Falls Malt Plant 

Source: Kiln 12 EYhaUSC 
T e s t  date: October 3-6, 1991 

I IFilterable PM 4.94Et001 2.2QEi001 2.53Ei011 1.OBEiQl 
*OSCFM BASED ON A STANDARD TENPERATURE OF 68 DEGREES FAHRENHEIT 




