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ANHEUSER-BUSCH COMPANIES 

October 24, 1990 

Mr. Thomas L. Rooney 
Western Environmental Services 
1010 So. Pacific Coast Highway 
Redondo Beach, CA 90277 

RE: Visalia Eagle snacks, Inc. 
October Fryer Testing 

Dear Tom: 

Attached is a copy of my field notes from October 10, 11, 12, 
1990 for inclusion in the pending report covering testing on 
those dates. These field notes include my best estimates of the 
process rates during each of your test runs. 

For each fryer, there was a circumstance that limited 
production. In the Fall, the potato chip Fryer operates at a 
lower frying temperature (about 10°F) to reduce the product chip 
coloration from the higher raw potato sugar content of newly 
harvested potatoes. This lower frying temperature also reduces 
the maximum possible fryer thruput. 

Two different tortilla products were processed during your 
tests. The thinner lfpremiumrl chip is triangular. The tortilla 
chip processing line can produce up to about 1500 lb/hr of 
finished, unseasoned, 8'premium1t chips. A thicker "restaurant" 
chip is shaped like a quarter circle. The chip processing line 
can produce up to about 1150 lb/hr of the finished, unseasoned, 
"restaurant" chips. The maximum outputs for both the potato 
chip and tortilla fryers are theoretical ones based on many 
assumptions which are only approximated on a day to day basis. 

In your process description of your test report, please include 
a short narrative of the potato sugar variance and the tortilla 
chip products. In the summary table where you list the tortilla 
process ra.te, please include a column showing the chip type 
being processed as noted in my field notes (i.e. "premium" or 
18restaurant*t). Please call if you have any questions. 

Yours truly, 

ANHEUSER-BUSCH COMPANIES, INC. 

Sr. Env. Eng. 
Tel: (314) 577-4158 
Fax: (314) 577-1032 

DMD/ tms 
At!GiX!A&YLLh ~ o r n m n i e s  ~ n c  

Executive Oll~ces 
One Buscn Place 
S I  Louis MO U S A 631 18-1852 
Tetea 4 4 7  1 t i  ANEUSCH STL 
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ANHEUSER-BUSCH COMPANIES 

May 31, 1994 

Mr. Tom Lapp 
Midwest Research Institute 
401 Harrison Oaks Boulevard 
Suite 350 
Cary, North Carolina 27513 

Mr. Dallas Safriet 
USEPA 
Office of Air Quality and Standards 
Research Triangle Park, NC 2771 1 

Gentlemen: 

We have reviewed the drafl Emission Factor Documentation for AP-42, Deep Fat Frying - Snack 
Chips and have the following comments: 

- Page 6.13.3-4 and -5. The break-out of PM into condensable and filterable fractions is 
unnecessary and should be combined into one PM emission factor. The use of emission factors 
for permitting work would focus on the use of PM and PM-10 factors only. Otherwise, agencies 
may issue complex permit limits based on the various break-outs in the table. Further break-out 
of condensable PM into an inorganic and organic fraction is misleading, since the organic 
fraction may be misinterpreted as VOC. The result could be a double counting of the VOC 
present by combining the organic fraction with the VOC factor shown on page 6.1 3.3-6. 

The PM-10 emission factor is based on 86% of the filterable PM and does not include the PM-10 
fraction (.864) of the condensables. These two should be added together to obtain the correct 
PM-10 factor. 

The emission factors afler control with a mesh pad mist eliminator incorporates data from two 
different efficiency mist pads. To take an average efficiency of these pads is misleading and 
would dictate the use of the more efficient pad to comply with any permit limits developed from 
these factors. Two options are available: include specific factors for a low efficiency and high 
efficiency mesh pad, or use one set of data and identify it as either the high or low efficiency 
mesh pad. As stated on page 4-14, you have chosen the data for a standard or low efficiency 
mist pad based on reference 5. We feel that this data is not representative of normal operations 
and that reference 9 should be used. This reference is the basis for our permit limits at the 
Visalia facility. Attached are design specifications for the "large" demisters identified in 
references 3 and 4. 

- Page 6.13.3-3. We are not aware of anyone in the industry utilizing an electrostatic 
precipitator to control potato chip fryer exhaust streams. This reference should be removed, 

The test data marked confidential can be used in the report. Please white-out the confidential 
stamp to avoid any further confusion. 

We appreciate the opportunity to comment on the drafl documentation. Please call Dean Pusch 
at x4-577-4162 or John Stier at 314-577-4170 with any questions. 

Si cer ly, w e  
Dean E. Pusch 
Environmental Affairs 

V O n e  Busch Place 
St. Louis. MO U.S.A. 63118-1852 
Telex 447 117 ANBUSCH STL 
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May 25,1994 

Mr. Tom Lapp 
Midwest Research Institute 

Mr. Dallas Safriet 
USEPA 

Gentlemen: 

We have reviewed the draft Emission Factor Documentation for AP.42, Deep Fat Flying -Snack 
Chips and have the following comments: 

- Page 6.13.34 and -5. The breakout of PM into condensable and filterable fractions is 
unnecessary and should be combined into one PM emission factor. The use of emission factors 
for permitting work would focus on the use of PM and PM-10 facton only. Otherwise, agencies 
may issue complex permit limirs based on the various break-outs in the table. Further breakout of 
condensable PM into an inorganic and organic fraction is misleading, since the organic fraction 
may be misinterpreted as VOC. The result could be a double counting of theVOC present by 
combining the organic fraction with the VOC factor shown on page 6.13.3-8. 

The PM-10 emission factor is based on 86% of the filterable PM and does not indude the PM-IO 
fraction (364) of the condensables. These two should be added together to obtain the ccrrect PM- 
10 factor. 

The emission factors after control wiuI a mash pad mist eliminator incorporates data from two 
different efficiency mist pads. To take an average efficiency of these pads is misleading and would 
dictate the use of the more efficient pad to comply with any permit limits developed from these 
factors. Two options are available: include specific factors for a low efficiency and high efficiency 
mesh pad, or use one set of data and identify it as either the high or low efficiency mesh pad. As 
stated on page 4-14, you have chosen the data for a standard or low efficiency mist pad based on 
reference 5. We feel that this data is not representative of normal operations and that reference 9 
should be used. This reference is the basis for our permit limits at the Visalia facility. Attached are 
design specifications for the "large" demisten identified in references 3 and 4. 

-Page 6.13.33. We are not aware of anyone in the industry utiliiing an electrostatic 
precipitator to control potato chip fryer exhaust streams. This reference should be removed. 

The test data marked confidential can be used in the report. Please whiteout the confidential 
stamp to avoid any further confusion. 

We appreciate the opportunity to comment on the draft documentation. Please call Dean Pusch at 
314-577-4182 or John Stier at 314577470 with any questions. 

Sincerely; 

John Stier 
Dean Pusch 
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May 25, 1994 

Mr. Tom Lapp 
Midwest Research InstiUte 

Tom: 

We have reviewed the Emission Factor Documentation forAP-42. Deep Fat Frying -Snack Chips 
and have the following comments. 

- Page 6.13.34 and 5. The breakout of PM into condensable and filterable fractions is 
unnecessary and should be combined into one PM emission factor. The use of emission factors 
for permitting work would focus on the use of PM and PM-IO factors only. Otherwise. agencies 
may issue complex permit limits based on the various break-outs in the table. Further break-out of 
condensable PM into an inorganic and organic fraction is misleading, since the organic fraction 
may be misinterpreted as VOC. 

The PM-IO emission factor is based on 86% of the fiiterable PM and does not Include the PM-IO 
fraction (464) of the condensables. These two should be added together to obtain the correct PM- 
10 factor. 

The emission factors after control with a mesh pad mist eliminator incorporates data from several 
different efficiency mist pads. To take an average of these pads may be misleading and would 
dictate the use of the more emuent pad to comply with any permit limits developed from these 
factors. Two options are available: include specific factors for a low efficiency and high efi7ciency 
mesh pad, or use one set of data and Identify it as either the high or low efficiency mesh pad. 

-Page 6.13.3-3. We are not aware of anyone in the indusw utilizing an electrostatic 
precipitator to control potato chip fryer exhaust shams. This reference should be removed. 

John Stier 
Dean Pusch 

Anheuser-Busch Companies 
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Frito-Lay,Inc. 

March 18, 1994 

Dallas Safriet 
Emission Inventory Branch 
US EPA 
Office of Air Quality Planning and Standards 
Research Triangle Park, NC 2771 1 

Dear Mr. Safriet 

Thank you for sending me, for my review, the Site Visit report from September 14, 1993 tour of 
Frito-Lay's Charlotte, N.C. facility. With your inclusion of the following comments I will 
consider the information accurate and confidential business information. 

1. Page One, III Attendees 
Brian Klepp is the Maintenance Supervisor who participated 

2. Page 2, Sec A,, 1st Paragraph 
Reads: 
"Frito-Lay produces four types of snack chips ..." 
Delete the reference to Frito-Lay products and brands. 
Change to read: 
"Frito-Lay produces several types of snack chips in their N.C. facility. Each type 
of chip is produced by one of the cooking processes discussed below." 

3. Page 4, 1st Paragraph 
Reads: 
"...oil droplets from the oil surface; these droplets are exhausted with the 
moisture." 
Change to read: 
"...oil droplets from the oil surface. Eighty to ninety percent of these droplets are 
removed from the vapor streams and collected as liquid oil, the remainder are 
discharged with the moisture." 

moors U4chmpasam 

P.O. B O X  6 6 0 6 3 4 .  D A L L A S .  T E X A S  7 5 2 6 6 - 0 6 3 4 .  ( 2 j 4 )  3 3 4 - 7 0 0 0  
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March 18, 1994 
Dallas Safriet 

4. Page 4, Section 2,2nd Paragraph 
Reads: 
"Mr. Moore indicated that the toaster oven typically is rated at less than 2 x 10' 
BTU's" 
Change to read: 
"Mr. Moore indicated that the toaster oven on the line observed typically is rated 
at less than 2 x 1O6BTU's." 

5 .  Page 6, Section C 
Reads: 
"...biological oxygen demand ..." 
Change to read: 
"...total suspended solids (TSS) ..." 

With these changes incorporated, the document is accurate and need not be classified 
as confidential. Thank you for your diligence in considering Frito-Lay's 
confidentiality. 

If you need additional information, please call me at (214) 334-4881 

Sincerely, 

FRITO-LAY, INC 

Bill Moore 
j s  
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' ' m. Frito-Lay, Inc. 

/ 
April 22,1994 

Mr. Dallas W. Safriet 
Environmental Engineer 
United States Environmental Protection Agency 
Emission Inventory Branch (MD-14) 
Research Triangle Perk, North Carolina 2771 1 

Dear Mr. Safriet 

Frito-Lay again appreciates thls opportunily to provide comments on the revised Section 6.13.3, 
Deep Fat Frying, that is proposed for publication in the next edition ofAP42. In general, the 
report appears compatible with snack chip fryer emission information available to Frito-Lay. 
However, we do have a concern regarding the new nomenclature used in the report to 
distinguish "inorganic" and "organic" condensible particulate matter. This terminology does not 
appear to serve any useful purpose and could be misinterpreted by eubsalbers. This distinction 
should be eliminated and replaced with the more simplified "cwdensible" partlculate matter 
classification. 

The only other concern apparent at this time is the indusion of electrostatic precipitators (ESPs) 
as an example of control devices in the last paragraph of Section 6.13.3.2. The sentence prior 
to this listing in the document discusses controls for potato chip fryer exhaust streams which 
leads the reader to believe that ESP6 may be used to control PC emissions. ESPs are not 
campatible with PC fryer exbausts due to the high moisture content of the stream. Based on 
three trial insfellations on other types of snack chip fryers, we have also found that ESPs are not 
effedive in controlling oily particulate matter because the oil mats the surfaces inside the 
precipitator and very negatively impacts the ESP control efficiency. All of our data indicates that 
ESP8 should not be used on fryer exhaust streams, and we therefore request that they be 
removed from the listing of examples of control devices. 

If you w i d  like to discuss these comments, please contact me at (214) 334-4745. We look 
forward to W n g  with you to improve this emission fadw re@ as more data becomes 
available. Please do not hesitate to call If we can be of further assistance. 

Rhonda Page Grigg 
West Dlvlslon Environmental Manager 
Frito-Lay, Inc 

P.O. BOX 660634 Dallas. Texas 76266-0634 - (214) 334-7000 



July 30, 1993 

Mr. Dallas W. Safriet 
Environmental Engineer 
United States Environmental Protection Agency 
Emission Inventory Branch (MD-14) 
Research Triangle Park, North Carolina 2771 1 

Dear Mr. Safriet: 

Frito-Lay again appreciates this opportunity to provide comments on the proposed 
AP-42 Section 6.13.3 entitled "Deep Fat Frying - Snack Chips." In an effort to 
streamline this process, our comments are restricted to the draft AP-42 text and do not 
address the Development Document by Midwest Research Institute. 

For discussion purposes, Frito-Lay's comments have been sequentially numbered and 
are organized according to the order of occurrence in the reference text. Frito-Lay's 
key concerns are as follows: 

1. Section 6.13.3.2. Paraqraphs 1 and 4: The two sentences "Condensed water and 
oil droplets in the exhaust stream are collected by control devices before the exhaust is 
routed to the atmosphere," and "Controls - Particulate matter emission control 
equipment is typically installed on fryer exhaust streams," are inaccurate and 
misleading. Based on a brief review of Frito-Lay's snack food installations, we estimate 
that only 10 to 15% of our snack food lines are equipped with control devices. The 
majority of our air pollution control devices are associated with potato chip snack food 
lines; and, even some of the smaller potato chip lines are not equipped with any control 
devices. 

' 

We would suggest that these two sentences be revised as follows: 

"Condensed water and oil droplets in the exhaust stream may be collected by control 
devices before the exhaust is routed to the atmosphere.", and 

"Controls - Particulate matter emission control equipment is typically installed on 
potato chip fryer exhaust streams due to the higher moisture content in the 
exhaust." 

2. Tables 6.13.3.1 and 6.13.3-2: The nomenclature "Total PM" used in these two 
tables to represent the summation of Filterable PM and Condensible PM will be 
misleading in some locations, because several state agencies do not recognize 
Condensible PM as a contributor to the Total Suspended Particulate Matter (TSP) 

P.O. B O X  6 6 0 6 3 4 .  D A L L A S .  T E X A S  7 5 2 6 6 - 0 6 3 4 .  ( 2 1 4 )  3 3 4 - 7 0 0 0  
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Dallas W. Safriet 
United States Environmental Protection Agency 
July 30, 1993 
Page 2 

number, since the condensible fraction typically will not cross the plant boundaryline. 
Two states which adopt this interpretation are Connecticut and New York. 

In order to eliminate this potential confusion, we would recommend that the columns 
entitled "Total PM' be deleted or renamed "Filterable and Condensible PM". 

3. Tables 6.13.3.1. 6.13.3.2, 6.13.3.3, and 6.13.3.4: Since the Emission Factor Rating 
for all of these table is very poor (E), Frito-Lay is requesting that the tables be 
footnoted as follows: 

"Where available, source testing data should be used in place of developed emission 
factors, due to the highly variable nature of sources and emissions." 

If you have any questions on these comments, please feel free to contact me at 
(214)334-4745 or Bill Moore at (214)334-4881 during my anticipated absence (through 
November 1st). Frito-Lay would also like to extend an invitation to you to visit one of 
our snack food manufacturing facilities close to your location if such a visit would be of 
interest to you. 

Sincerely, 

Frito-Lay, Inc. n r 

Rhonda Page Grigg, P.E. 
Division Environmental Manager 
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April 16, 1993 

Mr. Dallas W. Safriet 
Environmental Engineer 
United States Environmental Protection Agency 
Emission Inventory Branch (MD-14) 
Research Triangle Park, North Carolina 2771 1 

Dear Mr. Safriet: 

Frito-Lay appreciates this opportunity to provide comments on the draft Section 6.13.3, 
Deep Fat Frying, that is proposed for publication in a supplement to AP-42 this spring. 
Since the proposed emission factors are based on technical information provided by 
Frito-Lay, we have reviewed the draft text very carefully, and we have compiled fairly 
extensive comments on the proposed document. 

Frito-Lay's most significant comments focus on the suitability of the data included in the 
emission factor calculations, but we have also noted minor comments on the wording in the 
narrative. These comments are summarized on a section by section basis in the enclosed 
attachment. 

The 1991 Frito-Lay report entitled "Characterization of Industrial Deep Fat Fryer Air 
Emissions" was provided to  assist the USEPA in understanding that snackchip fryers are not 
and should not be considered VOC sources. However, the information included in the 
report has been used to develop proposed quantitative standards for VOC emissions. 
Although the information provided in the characterization report was based on the best 
information available at that  time, the integrity of the data is not sufficient to  establish 
nationwide emission factor standards. The proposed emission factors do not accurately 
represent Frito-Lay's operations and their applicability to the remainder of the snack food 
industry is questionable. Therefore, Frito-Lay is requesting that the publication of these 
emission factors be delayed until these discrepancies can be resolved. 

Frito-Lay would welcome an opportunity to discuss these comments with yourself andlor 
MRI. I will contact you to  verify your receipt of these comments and to discuss our next 
steps. You may contact me at (214) 334-4745 if you have any questions on the enclosed 
comments. 

Sincerely, 

Frito-Lay, Inc. 

Rhonda Page Grig6, P.E. 
Division Environmental Manager 

P.O.  BOX 6 6 0 6 3 4  * DALLAS.  T E X A S  7 5 2 6 6 - 0 6 3 4  * ( 2 1 4 )  6 2 4 - 7 0 0 0  



emissions factors for widely differing processes. Specifically, the particulate emissions for potato 
chips is more than four times the emission for tortilla chips used in the development of this 
"grouped" emission factor. This method of averaging emissions regardless of the nature of the 
source will have a negative impact on kture snack food process compliance and permitting 
activities for the following reasons: 

a) If potato chip fryer particulate emissions are permitted at the proposed emission factor 
level, then compliance after permitting would be impossible to achieve. 

b) Iftortilla chip, corn chip, or multigrain chip fryer particulate emissions are licensed at 
the proposed emission factor level, then these emission will be grossly over-stated, 
which will eliminate exemptions currently available to these insignificant sources. 

Frito-Lay proposes that either (1) uncontrolled emission factors be established for specific sources 
(e.g. potato chip fryer, tortilla chip fryer, etc.); or, (2) a generic emission factor should not be 
published. 

Table6.13.3-3 and Table 6.13.3-4: 

The data used to develop the controlled emission factors presented in these tables is for Frito-Lay 
Corn Chip fryers, and these emission factors should not be applied to other types of snack food 
processes. Therefore, the table should be not be named "PARTICULATE EMISSION 
FACTORS FOR SNACK-CHIP FRYING" The Frito Corn Chip is a Frito-Lay proprietary 
product and is not produced by other snack food manufacturers. An emission factor for a 
Frito-Lay proprietary product should not appear in this publication. 

Additionally, the tendencies of local regulatory agencies will be to use the controlled corn chip 
emission factors for all controlled snack chip fryers since controlled emissions factors for other 
types of snackchips would not be available in the publication. However, if an uncontrolled factor 
is available and the control equipment is defined, then a controlled emission factor can be 
developed from published manufacturer's data or from performance guarantees. 

Tables 6.13.3-5. 6.13.3-6.6.13.3-7. and 6.13.3-8: 

Frito-Lay's intent in providing the original characterization report was to show that the emissions 
from fryers should not be classified as VOC emissions because of the extremely low 
concentrations of hydrocarbons identified in the fryer exhausts. However, since the data was used 
in an attempt to quantify these emissions, we feel it is important that the EPA understand the 
limitations of this data. 

The data used to develop emission factors for controlled and uncontrolled VOC's for snack chip 
fryers varies greatly. Based on MRI's expressed concern about the accuracy and consistency of 
the data provided, Frito-Lay reevaluated the raw data and we agree with MRI's assessment of this 
data as "poor" in terms of establishing a quantitative emission factor for fryer VOC's. In fact, we 

April 16,1993 2 



ATTACHMENT 1 

Frito-Lay Comments 
Draft AP-42 Section 6.13.3, Deep Fat Frying 

Section 6.13.3.2.2 (uaee 6.18.3-1): 

The statement that "particulate emission control equipment is typically installed on Fryer exhaust 
streams" is not accurate. This statement would be more accurate if it read as follows: 

"Particulate emission control equipment is typically installed on potato chip fryer exhaust 
I, streams. Control equipment requirements for corn chip, tortilla chip, o r  multigrain chip 

paiticulatc matter emissions associated with these processes." 
are dependent on the size of the installations due to the low concentrations of 

Tables6.13.3-1.6.13.3-2.6.13.3-3.6.13.3-4. 6.13.3-5.6.13.3-6.6.13.3-7.6.13.3-8: 

1. Footnote "b" indicates that the emission factor is "expressed as weight of total particulate 
matter per unit weight ofvegetable cooked". This statement is confusing and could be interpreted 
to mean "per unit of raw vegetable cooked". The emission factor is actually based on the weight 
of finished product. Therefore, the statement would be phrased more clearly if it read as follows: 

"Expressed as weight of total particulate matter per unit weight of finished product." 

2. Frito-Lay has conducted a fairly extensive statistical analysis of fryer particulate emission 
factors compiled over the past decade. The results of this analysis indicates that the relation of 
particulate emissions to finished product throughput is non-linear. Particulate matter emissions 
are primarily influenced by equipment size and configuration, which in turn impacts exhaust 
airflow, and percent moisture in the exhaust stream. Therefore, expressing a fryer or product 
emission factor in terms of pounds of particulate per ton of finished product is inaccurate and 
misleading. 

Tables 6.13.3-1. 6.13.3-2. 6.13.3-3. and 6.13.3-4 

By incorporating back-half particulate emissions into the Total Particulate Emissions (TPE) 
factor, the EPA will be including a new component in the particulate matter equation that is 
currently not recognized in many states. The "tentative" status of Method 202 has only recently 
been changed, and many snack food installations are permitted based on Method 5 (or filterable) 
particulate matter only. 

Table 6.13.3-1, 6.13.3-2 
47 t 
t , .  

\' The "PARTICULATE EMISSION FACTORS FOR SNACK CHIP FRYING - \ UNCONTROLLED EMISSIONS" have been calculated by taking the arithmetic mean of 

1 r.1 April 16.1993 



question the appropriateness of EPA's plan to establish emission factors based on this data, and 
we offer the following comments: 
* Testing methods were inconsistent. In some cases a straight Method 25 or 25A was used and 

in other cases a combination of Methods 5 and 25 were used. The different methods resulted 
in extremely different results when used on the same source. In some test reports the exact 
sampling method was not clearly defined. 

* Based on an evaluation by an independent consultant, some of the identified methods were not 
conducted in strict accordance with the EPA-accepted Method procedures. 

* Some reports did not contain the required calibration data 

* In one test, the selected analytical equipment was not rated to measure hydrocarbon 
concentrations in the range of the reported results 

In at least one case, the flowrate was not measured simultaneously with hydrocarbon 
concentration 

- Stratification was identified in the ductwork during one test, but temperature and velocity 
traverse data was not recorded to allow for corrections to the data 

Tables 6.13.3-5 and 6.13.3-6: 

The MRI analysis of the uncontrolled VOC emission factor included data from extremely diverse 
sources and sampling methods. As a result, the emission factor of0.18 Ib/ton has a standard 
deviation of 0.17 Ib/ton. It seems apparent from this result that a larger test set designed to 
identify process specific (e.g. sunflower, cottonseed, etc.) VOC emissions using consistent testing 
methods is necessary to establish reasonable and appropriate emissions factors. 

Tables 6.13.3-7 and 6.13.3-8: 

The controlled emission factor for the proprietary Frito Corn Chip fryer VOC's is based on a 
single reading. It is not good engineering practice to establish a nationwide emission factor based 
on this extremely limited sample set. In addition to which, this process is a proprietary Frito-Lay 
product which is not manufactured by the remainder of the snack food industry, therefore this 
table should not be included in the document due to its limited applicability. Also, this emission 
factor essentially implies that controlled VOC emissions from corn chip fryers (0.3 1 Ib/ton) are 
higher than uncontrolled VOC emissions from any snack chip fryer (0.18 Ib/ton). These confining 
emission factors could result in very unwise control equipment decisions. For all of these reasons, 
these tables should be entirely deleted from the proposed publication. 
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MIDWEST RESEARCH INSTITUTE 

Suits 350 
401 Harnson Oaks Boulevard 

Caw, Norih Carolina 27513-2412 
Telephone (919) 6774249 

FAX (919) 67/-0065 

Mr. John Stier 
Manager, Environmental Affairs and Planning 
Anheuser-Busch 
One Busch Place (202-4) 
St. Louis, MO 63118-1852 

Subject: Confidential emission test information from tests 
performed at the Visalia, CA, facility. 

Dear Mr. Stier: 

Thank you for your help with AP-42 Section 6.13.3, Deep Fat 
Frying. The test reports Anheuser-Busch provided from their 
Eagle Snacks, Inc. facility add to the validity of the emission 
factors for particulate matter. 

Midwest Research Institute (MRI) noticed that reports from 
November 19-21, 1991, October 20-21, 1993, and January 26, 1993, 
contain raw material input and potato chip production information 
that is labeled "CONFIDENTIAL." These data are contained in a 
tabulation that appears to be a computerized tracking system 
printout of daily potato charge weights. Test reports from 
February 3-4, 1992, and February 4-5, 1992, contain similar 
computer generated. input/output summary sheets but these sheets 
are not labeled confidential. A test report dated November 1990 
does not contain computer generated summary sheets, but the 
handwritten production data were not labeled confidential. Test 
reports from November 1989 and June 1989 do not contain computer 
input/output summary sheets, but the raw potato inputs are listed 
in the body of the report as they are for all other reports. 

Would you please clarify which,'if any, of the data are 
confidential? The data of greatest concern are the total 
production rates during the test which are needed to compute the 
emission factor. For our calculations, the unit of production is 
tons of potato chips put into bags per day regardless of the 
amount of seasoning or the amount of finished waste. If the data 
are not to be used outside of the corporate Anheuser-Busch 
structure, EPA will be required to maintain these reports in a 
confidential business information (CBI) facility. The CBI 
designation will also require MRI to aggregate the data in some 
manner in order to be able to incorporate the data in AP-42 
Section 6.13.3. Each AP-42 Section has a background document 
that presents the information used to develop the section, 
including the data used to calculate emission factors. 

During a review of the Eagle Snack emission test reports, 



Therefore, the confidential nature of some of the data 
presents a problem. Perhaps you could suggest a method to modify 
the reports to eliminate the confidential data but still allow us 
to obtain the data needed for Section 6.13.3. 

The table below is a summary of Eagle Snacks data currently 
held by MRI and its presumed status. 

N=nonconfidential; ?=cannot tell if confidential since data does 

E Run 3 only. ot exist. 
Runs 1 and 2 > 110% isokinetic. 

Please contact me at (919) 677-0249, ext. 5136 if you have 
any questions. 

Sincerely, 
MIDWEST RESEARCH INSTITUTE 

Dan March 
Environmental Scientist 

cc: 
Dallas Safriet, EPA/EIB 
Tom Lapp, MRI 
Roy Neulicht, M R I  
Project File 
Don DeHart, Anheuser-Busch 



CONTACT REPORT--MRI Project NO. 4601-08 

From: Dan March Department 

Date of Contact: November 8, 1993 

Contacted by: Don DeHart 

Company/Agency: Anheuser-Busch 

Telephone Number: (314) 577-4158 
CONTACT SUMMARY: 

Mr. DeHart called to respond to a request I made of Mr. John 
Stier to clarify the designation of confidentiality in some of 
the test reports from the Visalia, CA, Eagle Snacks, Inc. 
facility. 

Mr. DeHart says the data contained in the cdmputer generated 
production tracking system printouts from several of the Eagle 
Snacks, Inc. reports is not considered confidential by Anheuser- 
Busch. The printouts have had any extraneous data removed from 
them to render them nonconfidential so they can be included in 
reports for submittal to regulatory agencies. 

We agreed that I should send a letter to Mr. Stier that 
explains EPA’s concern with the seeming confidentiality claim 
made by the data sheets. This conversation can then be accepted 
as a resolution to any confidentiality problems raised by the 
reports. 

* / 3  



Midwest Research Institute 
Suite 350 
401 Harrison Oaks Boulevard 
Cary, North Carolina 27513 

Date: April 7, 1994 

Sent via: Hand-Carried 

CUSTODY RECEIPT FOR CAA CONFIDENTIAL BUSINESS INFORMATION 

To: 
Mr. Dallas Safriet 
Emission Inventory Branch 
US EPNOAQPS 
Research Triangle Park, NC 27711 

I 

From: 
Lisa K. Scruggs 
Document Control Officer 
Midwest Research Institute 
401 Harrison Oaks Boulevard 
Suite 350 
Cary, North Carolina 27513-2412 

Instructions: 

1. Original of this receipt to be signed by recipient and returned to sender. 
2. Duplicate of this receipt to be retained by recipient. 

Document 
Control No. 

4601-08-13 

Copy No. 

2 of 3 

Description of material 

MRI Project No. 4601-08-13; EPA Contract No. 68-D2- 
0159; Food & Ag. 

Site Visit Report: Frito-Lay, Incorporated; finalized April 7, 
1994; 6 pages. 

Note: This version has had Mr. Bill Moore’s comments 
incorporated into it and is no longer confidential 
business information based on his letter of March 
18, 1994 to you. 

Attn: Mr. Dallas Safriet 

I have personally received materials, enclosures, and attachments as identified above. I 
assume full responsibility for the safe handling, storage, and transmittal of this material in 
accordance with existing Confidential Business Information regulations. 

Signature 
Date received: &-A/- 9p of recipient: 
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MIDWEST RESEARCH INSTITUTE 
Suits 350 

401 Harrison Oaks Boulevard 
Cay. North Caralina 27513-2412 

Telephone (919) 6774249 
FAX (919) 6774W65 

Date: March 14, 1994 
(Finalized April 7, 1994) 

Subject: Site Visit--Frito-Lay, Incorporated 
Emission Factor Documentation for AP-42, Section 6.13.3 
EPA Contract No. 68-D2-0159; MRI Project No. 4601-08 

From: Dan March 

TO: Dallas Safriet 
TSD/EIB 
U. S. Environmental Protection Agency 
Research Triangle Park, NC 27711 

I. PurDose 

The purpose of the visit was to obtain information on the 
production of potato and corn snack chips. ‘This information will 
be used to revise AP-42 Section 6.13.3, Deep Fat Frying--Snack 
Chips. 

11. Place and Date 

Frito-Lay, Incorporated 
2911 Nevada Boulevard 
Charlotte, North Carolina 

September 14, 1993 

111. Attendees 

Frito-Lav. IncorDorated 

Bill Moore, Group Manager 
Environmental and Mechanical Engineering 
Dallas, Texas 

Dennis Zit0 
Charlotte, North Carolina 

Brian Klepp, Maintenance Supervisor 
Charlotte, North Carolina 

U. S. Environmental Protection Asencv (EPA) 

Dallas Safriet, EIB 
Dee Graf, EIB 
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Midwest Research Institute (MRI) 

Roy Neulicht 
Dan March 

IV. Discussion 

A meeting was held with Frito-Lay personnel to discuss the 
objectives of the visit and the status of work performed to 
revise the AP-42 emission factors for Section 6.13.3, Deep Fat 
Frying--Snack Chips. This discussion was followed by a tour of 
the production facility. The following discussion is a 
description of deep fat fryers and toasters used to produce corn 
and potato snack chips at Frito-Lay in its Charlotte, 
North Carolina, facility. A detailed process description of deep 
fat fryers is presented in the Final Draft Report of AP-42, 
Section 6.13.3, and is not repeated here. 

A. production 

Frito-Lay produces several types of snack chips in their 
Charlotte, North Carolina, facility. Each type of chip is 
produced by one of the cooking processes discussed below. Only 
continuous processes are used at the Charlotte facility; batch 
kettle fryers are not used. The different process lines used are 
described in the following sections. 

steam-heated, potato chip fryer is presented in Figure 1. As 
indicated in Figure 1, after proceeding through a cleaning 
process (washing and peeling), the potatoes are sliced and 
discharged into a deep fryer. 
common type of fryer used by Frito-Lay in their Charlotte 
facility. The fryers vary in size according to the moisture 
content of the raw material. Potatoes, which have a moisture 
content of about 80 percent, require much larger fryers than 
corn, which has a moisture content of about 40 percent. 

1. Steam heated uotato chi0 frver. A diagram of a typical 

Steam heated fryers are the most 

The higher moisture content of potatoes versus corn results 

1. The moisture emitted from cooking potatoes removes a 

in two differences in the deep fat fryers used: 

substantial amount of heat energy from the cooking oil in the 
dewatering zone of the fryer, thus requiring additional fryer 
length to maintain the minimum contact time at the target 
temperature required for cooking. 

2. More make-up oil is required for cooking potatoes than 
corn for two reasons, both related to the moisture content of the 
potatoes. The moisture from potato slices emitted as steam from 
below the surface of the oil causes a boiling action that strips 
oil droplets from the oil surface. According to Mr. Moore, 
eighty to ninety percent of these droplets are removed from the 
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vapor streams and collected as liquid oil, the remainder are 
discharged with the moisture. Also, oil is lost during fry 
cooking because the water in the food is replaced by the oil. 
Therefore, potatoes require about twice as much make-up oil as 
corn to replace moisture contained in the chips. 

vent ducts. The first is located near the raw material inlet and 
the second is located near the chip exit. Each vent duct is 
equipped with a mesh pad demister; the vents are ducted to a 
common induced draft fan and stack to atmosphere. A portion of 
the fryer oil is recirculated through a filter as a normal part 
of the process. The filter tank also is vented to the process 
stack. 

The demister pads are located at the base of the exhaust 

The deep-fat fryers used for potato chips have two process 

duct just above the fryer. The pads are 1 meter (m) by 1 m 
( 3  feet [ftl by 3 ft) wide and 0.2 m ( 8  inches [in.]) thick. 
Each pad is composed of four 1 m by 0.2 m by 0.2 m ( 3  ft by 8 in. 
by 8 in.) sections of stainless steel mesh arranged horizontally. 
Demister pads are cleaned weekly by immersion in sodium hydroxide 
(NaOH) followed by boiling in water, rinsing and drying. The 
entire cleaning process takes about 12 hours. 

chi-o fryer line. A diagram of a typical corn chip, multigrain 
chip, and tortilla chip fryer line is presented in Figure 2. As 
indicated in Figure 2, the prepared snack material to be fried is 
first extruded and cut; next, the material either enters a 
toaster prior to discharge to the deep fat fryer (tortilla 
chips), or is discharged directly into the fryer. The toasting 
oven assembly is used only for tortilla chips. The configuration 
contains three elements: a toaster, a drying stand, and a fryer. 

indicated that the toastez oven on the line observed typically is 
rated at less than 2 x 10 Btu’s. The toaster has two exhaust 
ducts for venting the natural gas combustion products and the 
moisture given off by the chips. These exhaust ducts are natural 
draft controlled by a barometric damper; they are not equipped 
with any air pollution control device. 
additional moisture to be given off from the chips as they cool. 
The drying stand has no exhaust collection or emission control 
system. 

than the fryers used for potato chips, since the moisture content 
of corn is less than that of potatoes. The natural draft fryer 
exhaust ducts on this process line are not equipped with an air 
pollution control device (i.e., mesh pad demister). However, 
Mr. Moore indicated that mesh pad demisters are sometimes used on 
this type process line (e.g., in California). The filter tank 
for the fryer oil purifier is vented to the fryer vent duct. The 

2.  Steam heated corn chiu, multiurain chi-o. and tortilla 

The toaster is a natural gas direct-fired oven. Mr. Moore 

The drying stand allows 

The fryer used in this process line typically is smaller 
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area where salt is applied to the chips also is vented to the 
atmosphere via a natural draft stack. 

3 .  Gas fired frvers. At least one older direct gas fired 
fryer is still in operation at this facility. The configuration 
of gas fired fryers is similar to but smaller than steam heated 
fryers . 

As with the steam heated fryers, an exhaust duct above the 
surface of the frying oil is located in about the first third of 
the length of the fryer. A separate combustion exhaust'duct 
vents the combustion products from the natural gas burner that 
heats the fryer. Both ducts use natural draft to exhaust 
emissions. Neither duct is equipped with any type of air 
pollution control device. 

B. Materials 

Frito-Lay uses cottonseed, soybean, and canola oils to cook 
potato and corn chips. Other oils such as peanut oil and corn 
oil can also be used for this purpose. 

Commercially available and in-house designed fryers are * 

used by Frito-Lay. The commercial fryers are manufactured by 
Heat and Control, Salvo, and Southoak. A fourth fryer supply 
company, no longer in business, is Ferry. 

C. Starch Recoverv Unit 

The sliced potatoes are water washed before they are 
introduced into the fryer. The starch released from sliced 
potatoes would create a high total suspended soilds (TSS) if the 
wash water was discharged to the wastewater system. Instead, the 
water is air evaporated and the resulting dry starch is recovered 
in a cyclone separator and sold. Facility personnel indicated 
that about 1 lb of starch is recovered per 100 lb of potatoes 
processed. The cyclone discharge is a potential particulate 
matter emission source. 

v. summarv 

The site visit was instructive with regard to gaining a 
better understanding of the overall design and operation of deep 
fat-fryers used for snack foods. This facility produces two 
types of products: (1) potato chips and ( 2 )  other snack chips. 
Two differences in these products were noted: (1) the emissions 
from the potato chips fryers are controlled using a mesh pad 
demister while the emissions from the other fryers are 
uncontrolled, and ( 2 )  a direct-fired natural gas toaster is 
incorporated into the process line for some of the other snack 
foods (e.g., tortilla chips). 

A0805-1/CBI 



SNACK FOOD ASSOCIATION 
1711 King Street Suite One, Alexandria, Virginia 22314 

(703) 836-4500 TELEX: 704234 
FAX (703) 836-8262 

May 7, 1993 

Mr. Dallas W. Safriet 
Environmental Engineer 
United States Environmental Protection Agency 
Emission Inventory Branch (MD-14) 
Research Triangle Park, North Carolina 2771 1 

Dear Mr. Safriet: 

The Snack Food Association (SFA) appreciates this opportunity to comment on the draft 
Section 6.13.3, Deep Fat Frying, as proposed for publication in a supplement to AP-42. SFA is 
a trade association representing more than 500 domestic manufacturers and suppliers involved 
in the production and distribution of products made from vegetables, grains, fruits, meats, and 
nuts consumed in the United States. While there are national companies in the association, 
many are moderately-sized regional businesses. 

SFA has reviewed the February 23, 1993, MRI Report, titled Emission Factor 
Documentation for AP-42: Section 6.13.3: DeeD Fat Frvina: Revised Draft ReDort, that you 
mailed to us in March for comment on the technical aspects of the report and to review the 
general information on the snack food industry. SFA has also reviewed comments on the 
report submitted'by our member company, Frito-Lay, Inc., regarding the quality of the report's 
underlying data based largely on a study conducted by Frito-Lay, Inc. of several snack frying 
manufacturing facilities. 

We recognize that the data MRI used in preparing the report did not, as pointed out on 
page 3-4 of the report, represent a random sample of the industry. We also agree in part with 
many of the concerns raised by Frito-Lay, Inc. in their comments to you on certain applications 
of the data. SFA has observed that the controlled VOC emission factor for corn chips in the 
study is inconsistent with the "uncontrolled" factor for snack chips. This factor was taken from a 
test at one Frito-Lay, Inc. cooker that was equipped with a condenser and an electronic 
precipitator. The facility was tested once with the precipitator disabled, and once with the 
condenser off and the duct work temporarily insulated. Neither of these tests were 
representative of a normal operation. 

Even in view of the data classification, however, SFA firmly believes that the data is useful 
as a benchmark to conclude that emissions from vegetable oil fryers are primarily composed of 
non-volatile particulate matter and the levels of volatile organic compound, if any, from 
vegetable oil frying in snack food operations is deminimus in evaluating the effect of VOCs 
contribution to ozone depletion, even in non-attainment areas. Furthermore, it is our 
understanding that AP-42 is intended as a yard stick with which to measure areas of true 
environmental concern. In this light, we recommend that EPA publish the AP-42, in order to 
provide the regulatory community with a benchmark for analyzing the kind of frying 
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Operation generally found in the snack manufacturing industry. We suggest, however, that 
when EPA publishes the AP-42 it should either not publish an emission factor for controlled 
facilities, or should only publish the indicated condenser control efficiency rather than an 
emission factor. 

With respect to general information on the size, geographic region, and consumption 
data of our industry’s products, I have included our annual consumption survey of the industry 
and an excerpt from our annual directory on snack company locations state by state. This is 
the most up-to-date information available we have on the industry. This document will be 
updated again in the fall and I would be happy to provide you with a copy of that edition when it 
becomes available. 

Again, thank you for the opportunity to provide our thoughts on this report, and please 
contact me if I can provide you with further information. 

vd Shufelt 
resident 

JWS/smb 
Enclosure 




