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After forming, t hose  cores t h a t  achieve a primary o r  complete set w h i l e  i n  t h e  
core machine r e q u i r e  no s p e c i a l  handl ing,  wh i l e  t hose  r e q u i r i n g  a n  oven bake or  
I 

o i l  sand co res  r e q u i r i n g  baking are t r a n s f e r r e d  t o  gas  os o i l - f i r e d  ovens. 
Ligh t  o i l  f r a c t i o n s  and mois ture  i n  t h e  sand are evapora ted ,  fol lowed by o x i d a t i o n  
rnd polymerization of t h e  co re  o i l .  
r k y  can be handled whi le  t h e  mold is being made and w i l l  resist e r o s i o n  and 
deformation by metal when the mold is being f i l l e d .  

a r e  placed on a f l a t  c o r e  p l a t e  o r  formed core d rye r  p rov id ing  r i g i d  suppor t .  

Baking makes t h e  cores s t r o n g  enough so t h a t  

There are several types of c o r e  ovens i n  use  depending on t h e  s i z e ,  shape ,  and 
type of core  t h a t  is needed. 
spread use  a re :  

The f i v e  types of c o r e  ovens t h a t  f i n d  t h e  most wide- 

Type of 
Opererion S Control 

Core h e n s .  Uncontrolled 
Core Ovens, With Afterburner 

1. ,she l f  ovens, 
2. drawer ovens, 
3. portable-rack ovens. 
4. car ovens,  and 
5. conveyor ovens. 

72 Part i cu la te  Emissions + Hydrocarbon Emissions + 1 
0 3 .48  1 . 7 4  0.20 0.10 16.9 8 . 4 5  1.0 0.5 

Control lb/ton* k d K I  lb lhr  kR/hr lb/ton* kr/m lb/hr k g l h r ’  

90 .I5 .17 .01 .01 1 . 6 9  0 . 8 5  0.05 0.02 

YDst ovens a r e  ope ra t ed  a t  temperatures  between 300” and 400’F (149’ and 204-C) 
for  baking pe r iods  ranging from less than  an  hour t o  overn ight .  The weight  of 
cores baked a t  any one t i m e  may range from less than one hundred pounds t o  more 
than a ton. 

D. Emission Rates:  

The a i r  contaminants discharged from c o r e  ovens c o n s i s t  of o r g a n i c  a c i d s ,  
eldehydes, hydrocarbon vapors ,  and p a r t i c u l a t e  matter. ,The vapors  are t h e  r e s u l t  
o f  the  evapora t ion  of hydrocarbon s o l v e n t s  and t h e  l i g h t  ends u s u a l l y  p r e s e n t  i n  
core o i l s .  
o f  the va r ious  o rgan ic  material i n  t h e  cores .  

The o rgan ic  a c i d s  and aldehydes are t h e  r e s u l t  of p a r t i a l  ox ida t ion  

I n  genera l ,  emission rates are low, e s p e c i a l l y  from small- and medium-sized 
ovens ope ra t ing  a t  400’F (204OC) o r  less. 
be expected from ovens opera ted  a t  h ighe r  tempera tures  and from which t h e  co res  

(471 2 314Core Ovens,Iron Fndry 
baked conta in  l a r g e r  than normal amounts of c o r e  o i l s .  
p a r t i c u l a t e  and hydrocarbon emiss ions  from c o r e  ovens. 

Large amounts of emiss ions  can g e n e r a l l y  

b e VII-5 summarizes t h e  

- 

TABLE VII-5 
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E. Control  Equipment: 

Host core  ovens are vented d i r e c t l y  t o  t h e  atmosphere through a s t a c k ,  as 
they usua l ly  do not  r e q u i r e  a i r  p o l l u t i o n  c o n t r o l  equipment. 
from core ovens have been reduced by modifying t h e  composition of t h e  co re  b inde r s ,  
and  lowering t h e  baking temperatures .  When n e i t h e r  of t h e s e  approaches is f e a s i b l e ,  
a f t e r b u r n e r s  a r e  t h e  only  c o n t r o l  devices  t h a t  have proved e f f e c t i v e .  Af te rburners  
t h a t  have been used f o r  c o n t r o l l i n g  emissions from core  ovens are predominantly of 
t h e  d i r e c t  f lame type. 
emissions from core  ovens are shown i n  Table  VII-5 .  

Excessive emiss ions  

Both c o n t r o l l e d  and uncont ro l led  p a r t i c u l a t e  and hydrocarbon 

F. New Source Performance Standards and Regulat ion Limi ta t ions :  

New Source Performance Standards (NSPS): No Ncw Source Performance S t a n d a r d s .  
have been promulgated f o r  core  making in c a s t  i r o n  foundr ies .  

S t a t e  Regulations f o r  Ex i s t ing  Sources: P a r t i c u l a t t  emission r e g u l a t i o n s  f o r  
varying process  weight r a t e s  a r e  expressed d i f f e r e n t l y  from s t a t e  t o  s t a t e .  There 
a r e  f o u r  types  of r e g u l a t i o n s  t h a t . a r e  a p p l i c a b l e  t o  core  making processes .  The 
four  types of r e g u l a t i o n s  a r e  based on: 

., 
1. concent ra t ion ,  
2. c o n t r o l  e f f i c i e n c y ,  
3. gas volume, and . .  
4 .  process  wei-ght. 

Concentration Basis :  Alaska, Delaware, Pennsylvania,  Washington and 
New Jersey  a r e  r e p r e s e n t a t i v e  of. s t a t e s  t h a t  express  p a r t i c u l a t e  
emission l i m i t a t i o n s  i n  terms.of.grains/standard cubic  f o o t  and g r a i n s /  
dry s tandard  cubic  f o o t  f o r  genera.1 processes .  The l i m i t a t i o n s  f o r  
t hese  f i v e  s t a t e s  a r e :  

Alaska - 0.05 gra ins / s tandard  cubic  f o o t  
Delaware - 0.20 g ra ins / s t anda rd  cubic  f o o t  
Pennsylvania - 
Pennsylvania - 
Washington - 0.20 g ra ins /d ry  s tandard  cubic  f o o t  
Washinaton - 0.10 gra ino/dry  s tandard  cubic  f o o t  (new) 
New J e r s e y  - 0.02 grn ins / s tandard  cubic  f o o t  

0.04 gra ins /d ry  s tandard  cubic  f o o t ,  when. 
gas volume i s  less than  150,000 dscfm 
0.02 g ra ins /d ry  s t anda rd  cubic  f o o t ,  when 
gas volumes exceed 300,000 dscfm 

Control  Eff.&iency Basis :  Utah r equ i r e s  genera l  p rocess  i n d u s t r i e s  t o  
maintain 85% c o n t r o l  e f f i c i e n c y  over t h e  uncont ro l led .emiss ions .  

Gas Volume Basis:  Texas expresses  p a r t i c u l a t e  emission l i m i t a t i o n s  i n  
terms of pounds/hour f o r  s p e c i f i c  s tack flow r a t c s  expressed i n  a c t u a l  
cubic  f e e t  per  minute. The Texas l i m i t a t i o n s  f o r  p a r t i c u l a t e s  a r e  a s  
follows: 

1 - 10,000 acfm - 9.11  l b s / h r  
. 10,ObO - 100,000 acfm - 38.00 l b s / h r  

lo5 - lo6 acfm - 158.6 l b s / h r  
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Process WeiRht Rate Basis f o r  New Sources: 
process  l i m i t a t i o n s  i n  terms of pounds per  hour a s  a func t ion  of a 
s p e c i f i c  process  weight r a t e .  For t h e  c o r e  oven procesa descr ibed  
i n  Sec t ion  D ,  an  average process  weight of 115 lbs /hour  was used. For 
a process  weight r a t e  of t h i s  s i z e ,  Massachusetts i s  r e p r e s e n t a t i v e  of 
a most r e s t r i c t i v e  l i m i t a t i o n ,  0.3 l b s / h r  (0.14 kg/hr)  and New Hampshire 
is r e p r e s e n t a t i v e  of a l e a s t  r e s t r i c t i v e  l i m i t a t i o n ,  1.2 l b s / h r  
(.60 kg/hr ) .  

Severa l  a t a t e a  have adopted 

Process Weight Rate Basis  f o r  Ex i s t ing  Sources: The major i ty  of s ta tes  
express  gene ra l  process  l i m i t a t i o n s  for p a r t i c u l a t e  emissions i n  l b s / h r  
f o r  a wide range-of process  weight rates. 
115 l b s / h r ,  New York i s  r e p r e s e n t a t i v e  of a most r e s t r i c t i v e  l i m i t a t i o n ,  
0.54 l b s / h r  (0.24 kg/hr) and Georgia i s  r e p r e s e n t a t i v e  of a l e a s t  
r e s t r i c t i v e  l i m i t a t i o n ,  0.6 l b s / h r  (0.27 kg/hr ) .  

For a process  w e i g h t  r a t e  of 

S t a t e  Regulat ions f o r  New and Ex i s t ing  Sources for  Hydrocarbons: 
Curren t ly ,  hydrocarbon emission r egu la t ions  are pat terned a f t e r  Los Angeles . .  . 
Rule 6G and Appendix B t ype  l e g i s i a t i o n .  
Categorized by t h r e e  b a s i c  types .  
d i r e c t  f lame or baking w i t h  any o rgan ic  s o l v e n t ,  
atmosphcrc of photoclicmical.ly reac t i .ve  s o l v e n t s  by dev ices  t h a t  employ o r  
apply t h e  s o l v e n t ,  ( a l s o  i i icludcs a i r  o r  hca ted  d ry ing  of a r t i c l e s  fo r  thc 
f i r s t  t w e l v c  hours  a f t c r  removal from #1 type dev ice )  and (3)  d i s c h a r g e  
h t o  t h e  a tmosphcrc  of non-pliotocliemicall.); r e a c t i v e  s o l v c i i t s .  For the 
purposes of Rule  66, r e a c t i v e  s o l v e n t s  a r e  de f ined  as s o l v e n t s  o f  more 
than 20% by volume of t h e  fol lowing:  

Organic  so lvcn t  useage i s  
These nre, (1) h c a t i n g  of n r t i c l c s  by 

( 2 )  d i scha rge ,  i n t o  t h e  

1. A cvhlbimtion of hydrocarbons,  a l c o h o l s ,  a ldehydes ,  
esters, e t h e r s  o r  ke tones  having an o l e f i n i c  O K  cyclo-  
o l e f i n i c  t y i e  of u n s a t u r a t i o n :  
A,combinat ion of aromatic .compounds wi th  e i g h t  or more 
carbon atoms t o  t h e  molecule  except  e thylbenzene:  

A combination of e thylbenzene ,  ke tones  having branched 
hydrocarbon s t ruc. tures ,  t r i c h l o r o e t h y l e n e  or t o lunc :  
20 p e r  cent 

5 per  c e n t  
2 .  

. .  8 p e r  c e n t  
.' 3. 

Rule 6G. l i m i t s  emissions of hydrocarbons accord ing  t o  t h e  t h r e e  p rocess  
types., ThSse l h i t a t i s n o  are a s  f.ollows: 

Process  l b s l d a y  6 l b s /hour  
1. heated  process  15 3 
2. unheated photochemical ly  r e a c t i v e  40 8 
3. nonLphotochemically r e a c t i v e  : 3000 450 

1971) l i u i t s  the r .mis s ion  of phot.ochemicall.y r e a c t i v e  hydrocarbons t o  15 l b s / d a y  
and 3 l b s / h r .  
solvent i s  less than  20% of  the. t o t a l  volume of a wa te r  basad s o l v e n t .  
Solvents  which have shown t o  be  v i r t u a l l y  u n r e a c t i v e  are, s a t u r a t c d  
halogenated hydrocarbons,  perch loroc thylene ,  benzene, ncctone and c1-c5n- 
p a r a f f i n s .  

4 
Appendix B (Federa l  R e g i s ' t z ,  V o l .  3G, No. 158, - Saturday,  August 1 4 ,  

Reac t ive  s o l v e n t s  can be exempted f.rorn t h e  r e g u l a t i o n  i f  thc 
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For bot11 Appendix n and 1ltrl.e 66 t y p e  l e g i s l a t i o n ,  i f  85% c o n t r o l  has bceii 
dcnlonstratcd t h e  regulation 113s been mct by t h c  sou rce  evcn i f  t h e  lbs /day  
and l . l ~ s / l ~ c ~ u ~ :  v ~ l i i c s  Iiavc bccn cxccedcd. Most s t a t c s  h a v e  r c g u l a t i o n s  t h a t  
] . h i t  t h c  cmissi.ons from handl ing  and u s e  of o rgan ic  s o l v c n t s .  
Connect icut  and Ohio I1ave r c g u l n t i o n s  pa t te r i lcd  a f t e r  1.0s Angcles  R u l e  66. 
I n d i n r ~ a  and Loi i i s i ina  liavc r e g u l a t i o n s  p a t t e r n e d  a f t c r  Appendix B. 
S ~ ~ L C S  such a s  North Cnrol.in3 1iavc an or::anic s o l v e n r  r e g u l a t i o n  whicl i ' , i s  
pat tc i -ncd n f t c r  both t y p e s  of r e g u l a t i o n s .  

AlaI)aiiia, 

Soinc 

Table  VII -6  p r e s e n t s  c o n t r o l l e d  and uncon t ro l l ed  p a r t i c u l a t e  and hydrocarbon 
emissions and l i m i t a t i o n s  from core  ovens. 

P o t e n t i a l  Source ComDliance and Emission L imi t a t ions :  Most c o r e  ovens a re  
ventcd d i r e c t l y  co t h e  atmosphere through a s t a c k  and do n o t  r e q u i r e  a i r  po l lu-  .~ 
t i o n  c o n t r o l  equipment. From Table V I I - 6 ,  i t  can be seen  t h a t  even t h e  most 
r e s t r i c t i v e  l i m i t a t i o n s  can be  met wi thout  cont ro l  equipment. 

The Environment Repor te r  was used t o  update  emission r e g u l a t i o n s .  

G.  References:  

The fo l lowing  l i t e r a t u r e  was used t o  deve lop  the informat ion  on c o r e  ovens: 

(1) Svstcnis Ana1ysj.s oP Emiss ionsand  Emissions Cont ro l  i n  t h e  I r o n  Foundry 
Indus t ry .  Volume I, Text ,  A.  T. Kearney 6 Company, Inc. ,  EPA, Con t rac t  
No. CPA 22-69-106,  February 1971. 

( 2 )  Systems Analys is  of Emissions and Emission Cont ro l  i n  t h e  I r o n  Foundry 
Indus t ry ,  Volume 11, Eshib,its, A .  T. Kearney 6 Company, Inc . ,  EPA, 
Cont rac t  No. CPA 22-69-106, February 1971. 

( 3 )  Danielson,  J. A . ,  A i r  P o l l u t i o n  Engineer ing  Manual, Second E d i r i o n ,  
AP-40, Research T r i a n g l e  Park ,  North Caro l ina ,  EPA, Play 1973. 
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(4) Hopper, T. G., Impact of New Source. Performance Standards on 1985 
National Emissions from Stationary Sources, Volume 11, (Final Report), 
TRC - The Research Corporation of New England. EPA, Contract NO. 
68-02-1382, Task 83,  October 1975. 

. 

(5) Analysis of Final State Implementation Plans, Rules, and Regulations, 
EPA, Contract No. 68-02-0248, July 1972. Mitre Corporation. 

(6)' Priorization of Air Pollution from Industrial Surface Coating Operations, 
Monsanto Research Corporation, Contract No. 68-02-0320, February 1975. 

Two other references were consulted but not directly used to develop this 
section on core ovens. 

(7) Particulate Pollutant System Study, Volume 111 - Handbook of Emission 
Properties, Midwest Research Institute, EPA, Contract No. CPA 22-69-104, 
May 1, 1971. 

( 8 )  background Information for Establishment of National Standards of 
Performance for New Sources, Gray Iron Foundries, (Draft), Environmental 
Engineering, Inc. and PEDCO Environmental Specialists, Inc., EPA, 
Contract No. CPA 70-142. Task Order No. 2, March 15, 1971." 
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C. Source D c s c r i p t k :  

The manufacture of beer  from g r a i n  i s  a n u l t i p l e - s t e p  process .  From t h e  
time t h e  g r a i n  is harves ted  u n t i l  t h e  beer  manufacturing process  is complete 
the fol lowing events  take  p l ace  a t  t h e  brewery: 

. . . . , . , , 

1. melt ing of b a r l e y  ( so f t en ing  o f  b a r l e y  by 

2.  add i t ion  of corn ,  g r i t ,  rice, 
3. convcrsion of s t a r c h  t o  mal tose by 

4 .  sepa ra t ion  of wort ( l i q u i d  t o  br. fermented) 

5. hopping ( add i t ion  .of cones of the hop 

6 .  . cool ing  of wor t ,  
7. a d d i t i o n  o f  yeas t ;  
8 .  fe rmenta t ion ,  
9. removal of s e t t l e d  y e a s t ,  

soaking i n  water  followed by k i l n  d ry ing ) ,  

enzymatic processes ,  

from g i a i n ,  

p l a n t )  and b o i l i n g  of  wor t ,  

10. f i l t r a t i o n ,  
11. c.arbon;i t:i on 
1 2 .  aging’, and 
13. packaging. (2 )G ’5 -1  

This  process  i s  g r a p h i c a l l y  d e t a i l e d  below: 

I 
V 

a 

Figure  VI-].: Beer Procwciing 
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Most of t h e  b e e r  manufacturing process  t a k e s  p l a c e  w i t h  t h e  raw o r  processed 
materials i n  l i q u i d  form. 

Type of Operation and Control. 

Beer Proccssing, Uncontrolled 

Beer Processing, Incineration 

- D. Emission Rate: 

llydrocarhon Emiasions(’1 
. x  (16.1 tonslhour) 

lb/hr kg/hr  Control lblton kR/ton 

0 2.63 1.32 42.3 19.2 

99 0.0263 0.0132 .42 . .I9 

The manufacture  of beer  causes  carbon d i o x i d e ,  hydrogen, oxygen, and water 
vapor t o  b e  d i scha rged  i n t o  t h e  atmosphere. The hydrocarbon emission r a t e  may 
be  approximated by assuming t h a t  1 percen t  by weight  of s p e n t  g r a i n  is e m i t t e d  
as hydrocarbon.. Assuming t h e  g r a i n  l o s e s  20 p e r c e n t  of its weight  du r ing  t h e  

. manufacturing process ,  f o r  every pound of s p e n t  g r a i n ,  1.25 pounds of raw g r a i n  
are requ i r ed .  . Therefore ,  each 1.25 pounds of i n p u t  d i scha rges  0.01 pounds of 
hydrocarbons. 
are d e t a i l e d  below: 

- . . 

Based on the above, hydrocarbon emissions from b e e r  pr.oc,essing ’ . . 

E. Control  Equipment: 
I 

The major hydrocarbon emission is e t h y l  a l c o h o l  and is c o n t r o l l e d  by i n c i n -  
e r a t i o n  o r  abso rp t ion .  

There is a l i m i t e d  q u a n t i t y  of e t h y l  a l c o h o l  from a t y p i c a l  p rocess ing  
p l an t .  
b o i l e r  a i r  supply o r  by pass ing  t h e  fumes through a n  a f t e r b ~ r n e r . ( ~ ) ’ ~ ~ - l ~ 3  

I n c i n e r a t i o n  is accomplished hy i n t r o d u c h g  e t h y l  a l c o h o l  fumes i n t o  a 

F. New Source Performance Standards and Regula t ion  L imi t a t ions :  

New Source Performance Standards (NSPS): No new source  performance s t a n d a r d s  
have been promulgated f o r  t h e  beer  p rocess ing  i n d u s t r y .  

S t n t c  R e g u l a t i o n s  for New and Zxl .s t ing Sources:  C u r r e n t l y ,  hydrocarbon 

emission r e g u l a t i o n s  a r c  p a t t e r n e d  a f t e r  Los Angclcs R u l e  66 and Appendix B 
. type l c g i s l n t i o n ,  Organic  s o l v e n t  ‘~lscage is c a t e g o r i z e d  by t h r e e  b a s i c  
types. .  These a r c ,  (1) h e a t i n g  of a r t i c l e r ;  by d i r c c t  f lame or balcine w i t h  
any o rgan ic  s o l v c n t ,  (2) dischnrgc into t h e  a tmosphere of photocl icmicnl ly  
reactive s o l v c n t s  by d e v i c e s  t h a t  employ o r  a p p l y  t h e  s o l v c n t ,  ( a l s o  i n c l u d c s  
a i r  or 
from li l  t y p e  dev ice )  and (3)  discharGc i n t o  t he  nt111osphcre of non-pho~ochcni ica l ly  
r e a c t i v c  s o l v c n t s .  
de f ined  .as dolvents of more t h a n  20% by volume of. t h e  f o l l o w h g :  

hea ted  dxying  of a r t i c l e s  for t h e  f i r s t  twel<e hour s  a f t e r  rcmoval  

For  t h e  purposes  of R u l e  66, r e a c t i v e  s o l v c n t s  n r e  
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1. A coinbination of hydrocarbons ,  n l co l io l s ,  aldcliyclcs, 
estors, c t l i c r s  o r  l t c toncs  Iiavinl: an o l e f i n i c  o r  cyc lo -  
o l e f i . n i c  type of u n s a t u r a t i o n :  5 p e r  c e n t  

2 .  A coinbinati.on of a romat i c  coinpoiinds v i t h  e i g h t  or more 
carbon at.onis t o  thc inolcculc  excep t  cthylbenzenc' :  
8 p e r  c c n t  

3. A combinat ion of c thy lbcnzene ,  k c t o n e s  hav ing  branchcd 
hydroca rboii :j t r u c t u r c s ,  t r i c l i l o ~ o e t l ~ y l c n e  o r  tol.unc : 
20 p e r  cent . ,  . 

. 
Rule G G  limits emiss ions  of 1iydroc.arbons a c c o r d i n g  t o  the three p r o c e s s  

tj'pcs. Th?.cc l i i z i ta t ionc  are as f .ollok~s: 

P r o c c s s  l b s f d a y  & lbs / l iour  
1. hen tcd  p r o c e s s  15 3 
2 .  unlieated photochcmica l ly  r e a c t i v e  40 8 ? 

3. non-photocliemically r e a c t i v e  : 3300 450 

. Appcndix 11 (Pedcrnl ____ Rep,i.ster, Vol.  3 6 ,  No. 158 - Saturday, h u p ~ s t  14, 
1971) l i n i k : ;  elm cmissioi i  o f  pl iotpchcmical ly  r e a c t i v e  hydxocarbons EO 15 lbs /day  
and 3 l b s / h r .  
so lvcn t  i s  less t h a n  20% of the total. volume of n water bascd s o l v e n t .  
So1vcnt.s v h i c h  lmvc shor.!n t o  be v i r t u a l l y  u n r e a c t i v e  a r c ,  sa tura t rcd  
l in lng~i .~ .~ i :cd I+rlrnr.arbons, pcrrlil.cr~:crccliyl.cnc, benzene,  acCtone a n d  cl-c5n- 
p n r a f i i n s .  

R e a c t i v e  s o l v e n t s  can  be exemptcd from t h e  r c g u i n t i o n  i f  t h c  

For b o f h  Appcndix li and 1lul.e 66 t y p e  l e g i s l n t i o n ,  i f  85% c o n t r o l  has bccn 
denionstrntcd t l ~ c  rcp,ill.ation. h a s  been met by thc soiixcc cvcn  i f  thc l b s / d ; ~ y  
and ~ . l ~ ~ / ~ ~ c ~ u r  v a h c s  have been cxcccdcd. )lost s t . n t c s  have rcgul .ni : ionc that  
1.iini.t L l i c  ciiii.ssjons from Iiandl ing and, use of o r g a n i c  s o l v c n t s .  hlnl~nlna, 
Conue.cticut. and O l i i o  havc rcfiril.at;.ons p:lttcrnctl a f t e r  1.0s h n g c l c s  1:uI.c GG. 
Indj.;iiia nnil lmij.:;inii;i Iimc r e g u l a t i o n s  pnttcrncxl 31 tc:r Appendix E. Srmc 
state:: siicli a:; North Carol.i.na Iiavc an or::nnic s o l . v c ~ ~ t  r e t ; u l a t i o n  \ d I i c l t  is 
pnt.tcvnct1 of ter  bo th  t y p e s  of r c g u l n t i o n s .  

Table VI-2 p r e s e n t s  uncon t ro l l ed  and c o n t r o l l e d  emissions and l i m i t a t i o n s  
f o r  beer  processing.  

TABLE VI-2 

1IYDROCAI:BON I:MISSIONS FROPI REEll PROCESSXNC - 

Uccr rroccssing, Uncontrolled 0 42.3 19 .2  311.4 8 /3 .6  

nrcr Processing, Incincrotion 97 .42 .19 311.4 W 3 . 6  

VI-3 
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P o t e n t i a l  Source Compliance and Emission Limi ta t ions :  Hydrocarbon emission 
l i m i t a t i o n s  a r e  no t  based on process  weight,  bu t  l a r g e  processes  such  as b e e r  - .  
processing can be c o n t r o l l e d  wi th  i n c i n e i a t i o n  t o  meet emission l i m i t a t i o n s  as 
descr ibed i n  Sec t ion  D. 
t a t i o n ,  81% c o n t r o l  e f f i c i e n c y  mus t  be maintained. E x i s t i n g  c o n t r o l  technology 
is adequate  f o r  bee r  p rocess ing  manufacture t o  b e . . i n  compliance w i t h  s t a t e  regu- 
l a t i o n s .  

For beer  process ing  manufacture t o  meet . the 3 l b / h o u r  l i m i -  

. .  

: The Environment Reporter  w a s  used t o  update  emission l i m i t a t i o n s .  ' .  . .  
. .  . . . . . . . .. 

G. References:  

' , 1. 

2. 

'QS-3. 

4. 

L i t e r a t u r e  used t o  develop t h e  preceding d i s c u s s i o n  on b e e r  p rocess ing  inc lude  
t h e  fol lowing:  

D a d e l s o n ,  J. A., A i r  P o l l u t i o n  Engineer ing Manual, Second E d i t i o n ,  AP-40, 
Research Tr i ang le  Park,  North Caro l ina ,  EPA, May i973. 

Compilation of A i r  P o l l u t a n t  Emission Fac to r s  (Second E d i t i o n ) ,  EPA, 
Pub l i ca t ion  No. AP-42, A p r i l  1973. 

Impact of New Source Performance Standards on 1985 Nationa1"Emissions 
from S t a t i o n a r y  Sources ,  Volume 11, Beer Process ing ,  pp. 4 ,  6. 7. 

Ana lys i s  o f  F i n a l  S t a t e  Implementation P lans  - Rules  and Regula t ions ,  
EPA, Cont rac t  68-02-0248, J u l y  1972. Mitre Corporation. 

~ 
. .  



Assuming t h e  g r a i n  l o s e s  I 0 p e r c e n t  of its weight dur ing  t h e  'manufactur ing 

process, f o r  every  poun . .o f  s p e n t  g r a i n ,  1.25 pounds o f  r a w  g r a i n  a r e  requiked. 

Therefore ,  each 1.25 pounds o f  i n p u t  d i scha rges  0 .,O-l'pounds of hydrocarbons.  

B m e d  on t h e  above, hydrocarbon emissions from bee r  p rocess ing  axe d e t a i l e d  / 
/ 
/,2,g(,oI) 5 -01 

d I 

7 below: 

'TABLE OF VOC EMISSIO M BEER PROCESSING 

1 

Hydrocarbon Emissions 
% (16.1 t o n s h o u r )  

Type of orjeration and Contro l  Cont ro l  l b / ton  kg/ton l b / h r  kg/hr 

B e e r  p rocess ing ,  uncon t ro l l ed  0 42.3 19.2 

Beer p r s c e s s i n g ,  i n c i n e r a t i o n  99 0.0263 '0.0132 0.42 ' 0.19 

(Reference 1) 

!. 

1 C o n t r o l  

The major voc s p e c i e s  emi t t ed  d u r i n g  p rocess ing  5,s e t h y l  a l coho l  

which can be e f f e c t i v e l y  c o n t r o l l e d  by i n c i n e r a t i o n  or absorption.. 

There is  a l i m i t e d  q u a n t i t y  o f  e t h y l  a l coho l  from a t -ypica l  p r o c e s s i n g  

p l a n t .  I n c i n e r a t i o n  i s  accomplished by in t roduc ing  e t h y l  a l c o h o l  fumes i n t o  a 

b o i l e r  a i r  supply or by p a s s i n g  t h e  fumes through a direct-fl-ame a f t e r -bu rne r .  

Absorst ion i s  a c c o q l i s h e d  by d i s s o l v i n g  e t h y l  alcohol vapors  i n . a  s e l e c t i v e  

l i q u i 2  s o l v e n t .  

method <?.sf. 3 ) .  

Consul t  AP-40 f o r  f u r t h e r  i n f o r m 5 i o n  on e i t h e r  c o n t r o l  

P r o f i l e  %sis 

The b a s i s  for P r o f i l e  3-02-009 was a survey of p e r t i n e n t  l i t e r a t u r e  

(Ref s .  1, 2 a d  4 ) .  

Data Q u s l i f i c a t i o n  

The fo l lowing  p r o f i l e  may be app l i ed  t o  t y p i c a l  b e e r  p r o c e s s i n g  
. _  opera t ions  whereve r ' g ra in  fe rmenta t ion  occurs .  
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